20 OBDGO7 ECM Summary Tables

Component / System Fault Code Monitor Strategy Description Malfunction Criteria Threshold Value Secondary Parameters Enable Conditions Time Required MIL lllum.
Catalyst P0420 Catalyst System Efficiency Below Threshold Bank 1 Ewma filtered normalized corrected Oxygen < 1 - primary A/F commanded lambda <= 1.09009 - Fast Init. Once per 1 Trip
Storage Capacity (OSC) of catalyst, bank 1 Response / driving cycle

Response to
Step Change

modes: 3
primarv A/F commanded lambda = 0.8501 - samples over EWMA
EWMA normalized engine runs = TRUE - 2 trips
Oxygen Storage Stabilized
Capacity mode: 1
threshold: (a)/ (b) sample per
(a) measured OSC ( trip
bank 1
(see Look-Up-Table #P0420-5) = 0.11t0 0.205 g Deceleration Fuel Cut-Off (DFCO) = FALSE -
Corrected OSC: ((a)- (b)) * (c )/ (d) for time >= 10 sec
(a) Measured OSC bank 1 Vehicle speed >= 4.350528278 mph
(b) O2 mass for OSC correction using Sec. 02 engine speed <= 3520 pm
performance diag. results
(c ) Correction map for transition and delayed engine speed >= 1000 rpm
response time
(d) compensation time for OSC correction using engine load @ full engine mode (see Look- >= 12t0 19.992 %
Sec. 02 performance diag. results Up-Table #P0420-4)
(engine load of full engine mode / 2) @ half >= 12t0 19.992 %
engine mode (see Look-Up-Table #P0420-
4)
for time >= 3 sec
Ratio total charae to charae in cviinder < 1.00024 -
for time >= 2 sec
Intearated air mass flow > 60 a
measured ambient temperatuer >= -39.8 dea C
measured ambient pressure >= 50 kPa
measured enaine coolant temperature >= 52.06 dea C
no transmission aear chanae TRUE -
for time >= 2 sec
)
(
integrated exhaust gas mass flow after the > 60 g
following operation points are in the
monitoring window bank 1
(
Change of exhaust gas mass flow bank 1: <= 6.944444444 glsec
(a)-(b)
Change of exhaust gas mass flow bank 1: >= -6.944444444 glsec

(a)-(b)

(a) exhaust aas mass flow bank 1

(b) fitered exhaust aas mass flow bank 1
PT1 time constant 1.20029304 sec
Low window exhaust gas mass flow bank 1 <= 22.222222222222 glsec
(see Look-Up-Table #P0420-2) o
27. 777777777777

8

Low window exhaust aas mass flow bank 1 >= 3.888888889 alsec
Low window exhaust aas mass flow bank 1 >= (a) - (b)

(@) minimum exhaust gas mass flow bank 1 3.888888889 glsec
(b) offset exhaust gas mass flow bank 1 at 0.833333333 glsec
tip-out

for time >= 3 sec

High window exhaust gas mass flow bank 1 <= 22.222222222222 glsec

(see Look-Up-Table #P0420-1)
27.777777777777

8
High window exhaust gas mass flow bank 1 >= 3.888888889 glsec
)
(
Modeled catalyst temperature gradient bank <= 40.0078 deg C
1:
(a)-(b)
Modeled catalyst temperature gradient bank >= -40.0078 deg C
1:
(a)-(b)
(a) Modeled catalvst temperature bank 1
(b) filtered modeled catalyst temperature = 4.9989321 sec
bank 1
PT1 time constant
Low window modeled catalyst temperature <= 650.006 deq C
Low window Modeled catalyst temperature >= 520.022 deg C
bank 1
High window modeled catalyst temperature <= 780.014 deg C
bank 1
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Component / System

Fault Code

Monitor Strategy Description

20 OBDGO7 ECM Summary Tables

Malfunction Criteria
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Threshold Value

Secondary Parameters

High window Modeled catalyst temperature
bank 1

Modeled catalyst temperature bank 1 after
the first enaine start and driving

for time

N

(
Integrated purge mass flow after a longer
purge stop
HC concentration factor in chacoal canister

relative fuel portion of canister purge to
iniected fuel mass : (a) / (b)

(a) fuel mass supplied by canister purge
control

(b) fuel mass supplied bv iniection

OR

open loop canister purae control

OR

canister purge control mass flow into the
manifold

(«

integrated exhaust gas mass flow bank 1
since engine start (see Look-Up-Table
#P0420-3)

integrated exhaust gas mass flow bank 1
after the following sensors's readiness

(
Secondary O2 sensor readiness bank 1
Primary A/F sensor readiness bank 1

)

temperature deviation of Primary A/F sensor]
heater control bank 1: (a) - (b)

(a) primary A/F sensor temperature set point
for heater control

(b) measured primary A/F sensor
temperature for heater control

statemachine = sm

statemachine (sm =0) : inactive

a commanded lambda active

primarv A/F commanded lambda

if the following conditions are met,
sm moves to sm =2

Secondary O2 sensor voltage bank1

if the following conditions are met,
sm moves tosm =1

Secondary O2 sensor voltage bank1
Secondarv O2 sensor voltaae bank1
statemachine (sm=1) - rich mixture in
catalvst

a commanded lambda active

primarv A/F commanded lambda bank1
for time

for time

if the following conditions are met, sm
moves tosm =2

(

Secondary O2 sensor voltage gradient over
0.05s

Secondary O2 sensor voltage bank1

)
OR
Secondarv 02 sensor voltaae bank1
)

Intearated exhaust mass flow bank 1

if the following conditions are met,
sm moves to sm =3

Secondarv O2 sensor voltaae bank 1
OR

(
Secondary O2 sensor voltage bank 1
Secondary O2 sensor voltage gradient over

0.05s

>=

>=
<=

Enable Conditions

600.014
420.06

12

151
40

0.200012

TRUE

5.555555556

1600 to 2850

40

350.0
64.9922

800.006

FALSE
1

0.749512

0.749512
0.450439
TRUE
TRUE
0.91992
3
0.2

0.069
0.749512

0.749512

0.12

0.85083

0.749512
0.09944

deg C

deg C

factor

glsec

deq C
deg C

deg C

Vis

Time Required

MIL lllum.
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Malfunction Criteria
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Threshold Value

Secondary Parameters

Secondary O2 sensor voltage gradient over
0.05s

Intearated Oxvaen mass flow bank 1

N

(
Primary A/F sensor lambda bank 1
(a) Primary lambda control set point bank 1

(b) maximum lambda deviation of lean
mixture

Primary A/F sensor lambda bank 1

(a) Primarv lambda control set point

(b) maximum lambda deviation of rich
mixture

for time

Integrated rich exhaust gas mass flow bank

)
(
Secondarv O2 sensor voltaae bank 1

(a) minimum secondarv O2 voltage

(b) Offset voltage of Secondary O2 sensor
)

statemachine (sm=2) -

Lean mixture in catalvst

a commanded lambda active

primarv A/F commanded lambda

for time

for time

if the following conditions are met,
sm moves tosm =4

(«

Secondary O2 sensor voltage
for time

)
OR
(
Secondary O2 sensor voltage

Secondary O2 sensor voltage gradient over
0.05s

Secondary O2 sensor voltage gradient over
0.05s

Intearated Oxvaen mass flow bank 1

(
Primary A/F sensor lambda

(a) Primary lambda control set point

(b) maximum lambda deviation of lean
mixture

Primary A/F sensor lambda

(a) Primary lambda control set point

(b) maximum lambda deviation of rich
mixture

for time

Integrated lean exhaust gas mass flow bank

)

statemachine (sm=3) -

Lean mixture in catalvst

a commanded lambda active bank 1
primarv A/F commanded lambda bank 1
for time

for time

if the following conditions are met,
sm moves to sm =4

(

Secondary O2 sensor voltage bank 1
for time

OR

(
Secondary O2 sensor voltage bank 1
Secondary O2 sensor voltage gradient over
0.05s

Secondary O2 sensor voltage gradient over
0.05s

Intearated Oxvaen mass flow bank 1

(
Primary A/F sensor lambda bank 1

(a) Primarv lambda control set point
(b) maximum lambda deviation of lean
mixture

Primarv A/F sensor lambda bank 1

vV
M

<=

<=
(a)
(b)

>=

<=
>=

<=
<=

@
®)

Enable Conditions

-0.09944

0.15
(@) + (b)

0.05005
(a)- (b)
0.05005

0.2
15

(a) + (b)

0.030518

TRUE
1.08008

0.2

0.150146
0.1

0.150146
0.09944

-0.09944

0.1

(@) + (b)
0.05005
(a)- (b)
0.05005

0.2
15

TRUE

TRUE
1.08008
3

0.2

0.150146
0.1

0.150146
0.09944
-0.09944

0.1

(a) + (b)
0.05005

(a) - (b)

Vis

Time Required

MIL lllum.
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Malfunction Criteria
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Threshold Value

Secondary Parameters

(a) Primary lambda control set point

(b) maximum lambda deviation of rich
mixture

for time

Integrated lean exhaust gas mass flow bank

)
Measurement Oxygen Storage Capacity
bank 1 with Secondary O2 sensor voltage
bank 1 done

statemachine (sm=4) -

Rich mixture in catalvst

a commanded lambda active

primarv A/F commanded lambda

for time

for time

if the following conditions are met,

sm moves to sm =3

Measurement Oxygen Storage Capacity

hnl 4 ~barin

(

Secondarv O2 sensor voltaae bank 1
OR

(
Secondary O2 sensor voltage bank 1
Secondary O2 sensor voltage gradient over
0.05s

Secondary O2 sensor voltage gradient over
0.05s

Intearated Oxvaen mass flow bank 1

(
Primary A/F sensor lambda bank 1
(a) Primary lambda control set point bank 1

(b) maximum lambda deviation of lean
mixture

Primary A/F sensor lambda bank 1

(a) Primary lambda control set point

(b) maximum lambda deviation of rich
mixture

for time

Integrated rich exhaust gas mass flow bank

)

EWMA filter strateav

Fast initialization mode (FIR)

EWMA filter initial value for FIR mode
EWMA filter constant

Maximum number of samples per trip
Total number of samples for FIR mode
Resnonse to Sten Chanae mode (RSC)
Response to Step Change mode inactive
absolute difference : ABS( (a) - (b))

(a) measured Oxvaen Storage Capacity
(b) EWMA filtered normalized monitoring
result

(c) Step chanae detection factor

EWMA filter constant

Maximum number of samoles per trio
Total number of samples for RSC mode

EWMA filter constant
Total number of samples for stablilized mode|
No pending or confirmed DTCs

Basic enable conditions met

Vv
i

Enable Conditions

0.05005
0.2
15

0.200195

TRUE

TRUE
0.91992

0.2

0.85083
0.749512

0.09944

-0.09944

0.15

(a) + (b)

0.05005
(a) - (b)
0.05005

0.2
15

TRUE
TRUE
(b)*(c)

0.40625
0.28

see sheet inhibit
table

see sheet enable
tables

counts
counts

number
counts

counts

Time Required

MIL lllum.
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Component / System

Fault Code

P0430

Monitor Strategy Description

Catalyst System Efficiency Below Threshold Bank 2

20 OBDGO7 ECM Summary Tables

Malfunction Criteria

Ewma filtered normalized corrected Oxygen
Storage Capacity (OSC) of catalvst, bank 2

(see Look-Up-Table #P0430-1)

Corrected OSC: ((a) - (b)) * (¢ ) / (d)

(a) Measured OSC bank 2

(b) O2 mass for OSC correction using Sec. 02
performance diag. results

(c ) Correction map for transition and delayed
response time

(d) compensation time for OSC correction using
Sec. 02 performance diag. results

ECM Section Page 5 of 509

Threshold Value

EWMA normalized
Oxygen Storage
Capacity
threshold: (a)/ (b)
(a) measured OSC
bank 2
0.110 0.205

Secondary Parameters

primary A/F commanded lambda

orimarv A/F commanded lambda
engine runs

(

Deceleration Fuel Cut-Off (DFCO)

for time

Vehicle speed
enaine speed
engine speed

engine load @ full engine mode (see Look-
Up-Table #P0420-4)

(engine load of full engine mode / 2) @ half
engine mode (see Look-Up-Table #P0420-
4)

for time

Ratio total charae to charae in cviinder

for time

Intearated air mass flow

measured ambient temperatuer

measured ambient pressure

measured enaine coolant temperature

no transmission aear chanae

for time

)

(
integrated exhaust gas mass flow after the
following operation points are in the
monitoring window bank 2

(

Change of exhaust gas mass flow bank 2:
(a)-(b)

Change of exhaust gas mass flow bank 2:
(a)-(b)

(a) exhaust aas mass flow bank 2

(b) filtered exhaust aas mass flow bank 2
PT1 time constant

Low window exhaust gas mass flow bank 2
(see Look-Up-Table #P0420-2)

Low window exhaust aas mass flow bank 2

Low window exhaust aas mass flow bank 2
(a) minimum exhaust gas mass flow bank 2

(b) offset exhaust gas mass flow bank 2 at
tip-out
for time

High window exhaust gas mass flow bank 2
(see Look-Up-Table #P0420-1)

High window exhaust gas mass flow bank 2

)
(
Modeled catalyst temperature gradient bank
2

(a) - (b)
Modeled catalyst temperature gradient bank

2:

(a)-(b)

(a) Modeled catalvst temperature bank 2
(b) filtered modeled catalyst temperature
bank 2

PT1 time constant

Low window modeled catalyst temperature
bank 2

Low window Modeled catalyst temperature
bank 2

High window modeled catalyst temperature
bank 2

<=

<=

>=

Enable Conditions

1.09009

0.8501
TRUE

FALSE

4.350528278
3520
1000

12t0 19.992

12 t0 19.992

60

6.944444444

-6.944444444

1.20029304
22.222222222222

o
2777777777777
8
3.888888889

(a) - (b)
3.888888889

0.833333333
3
22.222222222222
2777777777777

8
3.888888889

40.0078

-40.0078

4.9989321

650.006
520.022

780.014

sec
mph

glsec

glsec

sec
glsec

alsec

glsec
glsec
sec

glsec

glsec

deg C

deg C

sec

deg C
deg C

deg C

Time Required

Fast Init.
Response /
Response to
Step Change
modes: 3
samples over
2 trips
Stabilized
mode: 1
sample per
trip

MIL lllum.
Once per 1 Trip
drivina cvcle
EWMA
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Component / System

Fault Code

Monitor Strategy Description

20 OBDGO7 ECM Summary Tables

Malfunction Criteria

ECM Section Page 6 of 509

Threshold Value

Secondary Parameters

High window Modeled catalyst temperature
bank 2

Modeled catalyst temperature bank 2 after
the first enaine start and driving

for time

N

(
Integrated purge mass flow after a longer
purge stop
HC concentration factor in chacoal canister

relative fuel portion of canister purge to
iniected fuel mass : (a) / (b)

(a) fuel mass supplied by canister purge
control

(b) fuel mass supplied bv iniection

OR

open loop canister purae control

OR

canister purge control mass flow into the
manifold

(

integrated exhaust gas mass flow bank 2
since engine start (see Look-Up-Table
#P0420-3)

integrated exhaust gas mass flow bank 2
after the following sensors's readiness

(
Secondary O2 sensor readiness bank 2
Primary A/F sensor readiness bank 2

)

temperature deviation of Primary A/F sensor]|
heater control bank 2: (a) - (b)

(a) primary A/F sensor temperature set point
for heater control

(b) measured primary A/F sensor
temperature for heater control

statemachine = sm

statemachine (sm =0) : inactive

a commanded lambda active

primary A/F commanded lambda

if the following conditions are met,
sm moves to sm =2

Secondary O2 sensor voltage bank 2

if the following conditions are met,
sm moves tosm =1

Secondary O2 sensor voltage bank 2
Secondary O2 sensor voltage bank 2
statemachine (sm=1) - rich mixture in
catalvst

a commanded lambda active

orimarv A/F commanded lambda bank 2
for time

for time

if the following conditions are met, sm
moves to sm =2

(«

Secondary O2 sensor voltage gradient over
0.05s

Secondarv O2 sensor voltaae bank 2

)

OR
Secondary O2 sensor voltage bank 2

Intearated exhaust mass flow bank 2

if the following conditions are met,
sm moves to sm =3

(
Secondary O2 sensor voltage bank 2
OR

(
Secondarv O2 sensor voltaae bank 2
Secondary O2 sensor voltage gradient over
0.05s

>=

>=
<=

Enable Conditions

600.014
420.06

12

151
40

0.200012

TRUE

5.555555556

1600 to 2850

40

350.0
64.9922

800.006

FALSE
1

0.749512

0.749512
0.450439
TRUE
TRUE
0.91992
3
0.2

0.069
0.749512

0.749512

0.12

0.85083

0.749512
0.09944

deg C

deg C

glsec

dea C
deg C

deg C

Vis

Time Required

MIL lllum.
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Component / System

Fault Code

Monitor Strategy Description

20 OBDGO7 ECM Summary Tables

Malfunction Criteria

ECM Section Page 7 of 509

Threshold Value

Secondary Parameters

Secondary O2 sensor voltage gradient over
0.05s

Intearated Oxvaen mass flow bank 2

N

(
Primary A/F sensor lambda bank 2
(a) Primary lambda control set point bank 2

(b) maximum lambda deviation of lean
mixture

Primary A/F sensor lambda bank 2

(a) Primarv lambda control set point

(b) maximum lambda deviation of rich
mixture

for time

Integrated rich exhaust gas mass flow bank

)
(
Secondarv O2 sensor voltaae bank 2

(a) minimum secondarv O2 voltage

(b) Offset voltage of Secondary O2 sensor
)

statemachine (sm=2) -

Lean mixture in catalvst

a commanded lambda active

primarv A/F commanded lambda

for time

for time

if the following conditions are met,
sm moves tosm =4

(«

Secondary O2 sensor voltage
for time

)
OR
(
Secondary O2 sensor voltage bank 2
Secondary O2 sensor voltage gradient over
0.05s

Secondary O2 sensor voltage gradient over
0.05s

Intearated Oxvaen mass flow bank 2

(
Primary A/F sensor lambda

(a) Primary lambda control set point

(b) maximum lambda deviation of lean
mixture

Primary A/F sensor lambda

(a) Primary lambda control set point

(b) maximum lambda deviation of rich
mixture

for time

Integrated lean exhaust gas mass flow bank

)

statemachine (sm=3) -

Lean mixture in catalvst

a commanded lambda active bank 2
orimarv A/F commanded lambda bank 2
for time

for time

if the following conditions are met,
sm moves to sm =4

(

Secondary O2 sensor voltage bank 2
for time

OR

(
Secondary O2 sensor voltage bank 2
Secondary O2 sensor voltage gradient over
0.05s

Secondary O2 sensor voltage gradient over
0.05s

Intearated Oxvaen mass flow bank 2

(
Primary A/F sensor lambda bank 2
(a) Primarv lambda control set point
(b) maximum lambda deviation of lean
mixture

Primarv A/F sensor lambda bank 2

vV
M

<=

<=
(a)
(b)

>=

<=
>=

<=
<=

@
®)

Enable Conditions

-0.09944

0.15
(@) + (b)

0.05005
(a)- (b)
0.05005

0.2
15

(a) + (b)

0.030518

TRUE
1.08008

0.2

0.150146
0.1

0.150146
0.09944

-0.09944

0.1

(@) + (b)
0.05005
(a)- (b)
0.05005

0.2
15

TRUE

TRUE
1.08008
3

0.2

0.150146
0.1

0.150146
0.09944
-0.09944

0.1

(a) + (b)
0.05005

(a) - (b)

Vis

Time Required

MIL lllum.
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Component / System

Fault Code

Monitor Strategy Description

20 OBDGO7 ECM Summary Tables

Malfunction Criteria

ECM Section Page 8 of 509

Threshold Value

Secondary Parameters

(a) Primary lambda control set point

(b) maximum lambda deviation of rich
mixture

for time

Integrated lean exhaust gas mass flow bank

)
Measurement Oxygen Storage Capacity
bank 2 with Secondary O2 sensor voltage
bank 2 done

statemachine (sm=4) -

Rich mixture in catalvst

a commanded lambda active

primarv A/F commanded lambda

for time

for time

if the following conditions are met,

sm moves to sm =3

Measurement Oxygen Storage Capacity
bank 2 starts

(

Secondary O2 sensor voltage bank 2
OR

(
Secondarv O2 sensor voltaae bank 2
Secondary O2 sensor voltage gradient over
0.05s

Secondary O2 sensor voltage gradient over
0.05s

Intearated Oxvaen mass flow bank 2

(
Primary A/F sensor lambda bank 2
(a) Primary lambda control set point bank 2

(b) maximum lambda deviation of lean
mixture

Primary A/F sensor lambda bank 2

(a) Primarv lambda control set point

(b) maximum lambda deviation of rich
mixture

for time

Integrated rich exhaust gas mass flow bank

)

EWMA filter strateav

Fast initialization mode (FIR)

EWMA filter initial value for FIR mode
EWMA filter constant

Maximum number of samples per trip
Total number of samples for FIR mode
Response to Step Chanae mode (RSC)
Response to Step Chanae mode inactive
absolute difference : ABS( (a) - (b))

(a) measured Oxvaen Storaae Capacitv
(b) EWMA filtered normalized monitoring
result

(c ) Step change detection factor

EWMA filter constant

Maximum number of samples per trip
Total number of samples for RSC mode

EWMA filter constant
Total number of samples for stablilized mode|
No pending or confirmed DTCs

Basic enable conditions met

Vv
i

Enable Conditions

0.05005
0.2
15

0.200195

TRUE

TRUE
0.91992

0.2

0.85083
0.749512
0.09944
-0.09944

0.15

(@) + (b)

0.05005
(a) - (b)
0.05005

0.2
15

0.40625
0.28
2
4

0.28

see sheet inhibit
table

see sheet enable
tables

Vis

Vis

counts
counts

counts
counts

counts

Time Required

MIL lllum.
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20 OBDGO7 ECM Summary Tables

Component / System Fault Code Monitor Strategy Description Malfunction Criteria Threshold Value Secondary Parameters Enable Conditions Time Required MIL lllum.
Misfire P0300 Indicates that the engine has experienced multiple cylinders Method 1: Angular acceleration of crankshaft in > 90 to 1050 rad/s"2 Engine speed >= 350 pm see Fault see Fault Paths
misfiring, detected by a crankshaft angle delay that is too transmission grip state (clutch is engaged), Paths 1-3 1-3 below
great, caused by a drop in the engine speed; compared to threshold primarily used to detect] below

single random misfire as well as single cylinder|
continuous misfire (see Look-Up Table #P0300-
4)|

OR Enaine speed| <= 6000 om

Method 1: Angular acceleration of crankshaft in > 100 to 1050 rad/s"2
transmission slip state (clutch is slipping),|
compared to threshold primarily used to detect|
single random misfire as well as single cylinder]
continuous misfire (see Look-Up Table #P0300-|

10))
OR]| Enaine coolant temperature at enaine start| > -7.24 dea C
Method 1: Angular acceleration of crankshaft in > 100 to 1050 rad/s"2 OR

transmission open state (clutch is disengaged),
compared to threshold primarily used to detect|
single random misfire as well as single cylinder|
continuous misfire (see Look-Up Table #P0300-

7)
OR [Engine coolant temperature at engine start| < -7.24 deg C
Method 1: Angular acceleration of crankshaft in > 95 to 180 rad/s"2 then monitoring enabled

idle state, compared to threshold primarily used to
detect single random misfire as well as single|
cylinder continuous misfire (see Look-Up Table

#P0300-1)]
OR Enaine coolant temperaturel| > -7.24 dea C
Method 1: Angular acceleration of crankshaft in > 66 to 2047.938 rad/s"2 Zero torque detection is not active| = TRUE -

half-engine mode state, compared to threshold
primarily used to detect single random misfire as
well as single cylinder continuous misfire (see|
Look-Up Table #P0300-14)

OR means|

Method 1: Angular acceleration of crankshaft in > 161 to 275 rad/s*2 [Normalized inner engine torque| > [A] + [B] + [C] %
catalyst heating, compared to threshold primarily}
used to detect single random misfire as well as
single cylinder continuous misfire (see Look-Up
Table #P0300-15)|

OR] OR]

Method 2: Angular acceleration of crankshaft| > 2047.938 rad/s*2 Normalized inner engine torque| > [D] +[B] + [C] %
corrected for cylinders sharing same sensor|
wheel segments in transmission grip state (clutch
is engaged), compared to threshold primarily|
used to detect single cylinder continuous and
select paired cylinder continuous misfires in a non:
adapted system|

OR] OR]

Method 2: Angular acceleration of crankshaft| > 2047.938 rad/s*2 Normalized inner engine torque| > [E]+[B] +[C] %
corrected for cylinders sharing same sensor|
wheel segments in transmission slip state (clutch
is slipping), compared to threshold primarily used
to detect single cylinder continuous and select]
paired cylinder continuous misfires in a non-|
adapted system|

OR] OR]

Method 2: Angular acceleration of crankshaft| > 2047.938 rad/s"2 Normalized inner engine torque| > [F1+[B] +[C] %
corrected for cylinders sharing same sensor|
wheel segments in transmission open state|
(clutch is disengaged), compared to threshold
primarily used to detect single cylinder continuous|
and select paired cylinder continuous misfires in al
non-adapted system

OR where|
Method 2: Angular acceleration of crankshaft| > 2047.938 rad/s"2 [A] Threshold zero torque, driving state (see = 5.32074 to 16.0797 %
corrected for cylinders sharing same sensor| Look-Up Table #P0300-20)|

wheel segments in idle state, compared to
threshold primarily used to detect single cylinder|
continuous and select paired cylinder continuous]
misfires in a non-adapted system

OR) [B] Map for zero torque correction, engine = -1.66016 to 0 %

speed and altitude dependant (see Look-Up|
Table #P0300-26)|

Method 2: Angular acceleration of crankshaft| > 2047.938 rad/s"2 [C] Map for zero torque correction, engine| = 0 %
corrected for cylinders sharing same sensor| speed and engine temperature dependant|
wheel segments in half-engine mode state,
compared to threshold primarily used to detect]
single cylinder continuous and select paired
cylinder continuous misfires in a non-adapted
system|

[D] Threshold zero torque, idle state (see| = 4.25720 to 6.52008 %
Look-Up Table #P0300-23)]
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Component / System

Fault Code

Monitor Strategy Description

20 OBDGO7 ECM Summary Tables

Malfunction Criteria

Method 2: Angular acceleration of crankshaft]
corrected for cylinders sharing same sensor]
wheel segments in catalyst heating, compared to
threshold primarily used to detect single cylinder|
continuous and select paired cylinder continuous|
misfires in a non-adapted system

OR]

Method 3: Filtered angular acceleration of|
crankshaft in transmission grip state (clutch is|
engaged), compared to threshold primarily used
to detect various forms of single cylinder and
multiple cylinder continuous misfires (see Look-|
Up Table #P0300-5)]

where|

[A] Base continuous misfire threshold in the
transmission arip state|

[B] Smallest (negative) angular acceleration value|
from a non-misfiring cylinder; limited depending
on operating point|

OR]|

Method 3: Filtered angular acceleration of]|
crankshaft in transmission slip state (clutch is|
slipping), compared to threshold primarily used to|
detect various forms of single cylinder and
multiple cylinder continuous misfires (see Look-|
Up Table #P0300-11)

where|

[A] Base continuous misfire threshold in the
transmission slip state|

[B] Smallest (negative) angular acceleration value|
from a non-misfiring cylinder; limited depending
on operating point|

OR]

Method 3: Filtered angular acceleration of|
crankshaft in transmission open state (clutch is|
disengaged), compared to threshold primarily|
used to detect various forms of single cylinder|
and multiple cylinder continuous misfires (see
Look-Up Table #P0300-8)|

where|

[A] Base continuous misfire threshold in the
transmission open state

[B] Smallest (negative) angular acceleration value|
from a non-misfiring cylinder; limited depending
on operating point|

OR]

Method 3: Filtered angular acceleration of|
crankshaft in idle state, compared to threshold
primarily used to detect various forms of single|
cylinder and multiple cylinder continuous misfires
(see Look-Up Table #P0300-2)]

where|

[A] Base continuous misfire threshold in the|
transmission idle state|

[B] Smallest (negative) angular acceleration value|
from a non-misfiring cylinder; limited depending
on operating point|

OR]|

Method 3: Filtered angular acceleration of]|
crankshaft in half-engine mode state, compared
to threshold primarily used to detect various forms|
of single cylinder and multiple cylinder continuous
misfires (see Look-Up Table #P0300-18)

where|

[A] Base continuous misfire threshold in the half-
enaine mode state|

[B] Smallest (negative) angular acceleration value|
from a non-misfiring cylinder; limited depending
on operatina point|

OR]

Method 3: Filtered angular acceleration of|
crankshaft in catalyst heating state, compared to
threshold primarily used to detect various forms of]
single cylinder and multiple cylinder continuous
misfires (see Look-Up Table #P0300-19)

where|
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Threshold Value

2047.938

[AI+[B]

60to 913

measured parameter

[AI+(B]

601t0 913

measured parameter

[AI+[B]

90t0 913

measured parameter

[AI+[B]

105 to 135

measured parameter

[AI+(B]

60 to 2047.938

measured parameter

[A1+[B]

rad/s"2

rad/s"2

rad/s"2

rad/s"2

rad/s"2

rad/s"2

rad/s"2

rad/s"2

rad/s"2

rad/s"2

rad/s"2

rad/s"2

rad/s*2

rad/s"2

rad/s"2

rad/s"2

rad/s"2

Secondary Parameters

[E] Threshold zero torque, half-engine mode|
state, driving (see Look-Up Table #P0300-]
24

[F] Threshold zero torque, half-engine mode
state, idle (see Look-Up Table #P0300-25

Overrun/fuel cut-off is not active

(Combustion delay after engine start has|
completed|

means|

[Engine speed

for|
Number of combustions]|

OR]
[Engine has re-started (start-stop)|

means|

Number of combustions after re-start))
Calculated EPM segment time is valid

No pending or confirmed DTCs|

Basic enable conditions met|

Enable Conditions

2.00043 to 5.90057

2.00043 to 5.90057

TRUE

TRUE

500

TRUE

TRUE

see sheet inhibit
tables

see sheet enable
tables

%

%

pm

Time Required

MIL lllum.
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20 OBDGO7 ECM Summary Tables

Component / System Fault Code Monitor Strategy Description Malfunction Criteria Threshold Value Secondary Parameters Time Required MIL lllum.

[A] Base continuous misfire threshold in catalyst] = 200 to 335 rad/s"2
heating state|

[B] Smallest (negative) angular acceleration value, = measured parameter rad/s"2
from a non-misfiring cylinder; limited depending
on operatina point|

Fault Path 1: Emission relevant misfire rate within first 1000 | Total misfire counts across all cylinders within first| > 69 - 1000 revs once per 2 Trip (with
crankshaft revolutions after engine start test frame outside of catalyst heating drive cycle similar

conditions
healing)

OR]

Total misfire counts across all cylinders within first| > Al -

test frame during catalyst heating

andor|

Total misfire counts for cylinder 1 within test| > [Alx[B] -

frame|

where|

[A] Total misfire counts across all cylinders within = measured parameter -

test frame|

[B] Minimum ratio of misfire sum for multiple = 10.00061 %

cvlinder fault code|

and/or|

Total misfire counts for cylinder 2 within test| > [A]x[B] -

frame|

where|

[A] Total misfire counts across all cylinders within = measured parameter -

test frame|

[B] Minimum ratio of misfire sum for multiple| = 10.00061 %

cylinder fault code

andor|

Total misfire counts for cylinder 3 within test| > [Alx[B] -

frame|

where|

[A] Total misfire counts across all cylinders within = measured parameter -

test frame|

[B] Minimum ratio of misfire sum for multiple = 10.00061 %

cvlinder fault code|

and/or|

Total misfire counts for cylinder 4 within test| > [A]x[B] -

frame|

where|

[A] Total misfire counts across all cylinders within = measured parameter -

test frame|

[B] Minimum ratio of misfire sum for multiple| = 10.00061 %

cvlinder fault code

andor|

Total misfire counts for cylinder 5 within test| > [Alx[B] -

frame|

where|

[A] Total misfire counts across all cylinders within = measured parameter -

test frame|

[B] Minimum ratio of misfire sum for multiple = 10.00061 %

cvlinder fault code|

and/or|

Total misfire counts for cylinder 6 within test| > [A]x[B] -

frame|

where|

[A] Total misfire counts across all cylinders within = measured parameter -

test frame|

[B] Minimum ratio of misfire sum for multiple = 10.00061 %

cviinder fault code

and/or|

Total misfire counts for cylinder 7 within test| > [A] x[B] -

frame

where|

[A] Total misfire counts across all cylinders within = measured parameter -

test frame|

[B] Minimum ratio of misfire sum for multiple| = 10.00061 %

cylinder fault code

andor|

Total misfire counts for cylinder 8 within test| > [A]x[B] -

frame

where|

[A] Total misfire counts across all cylinders within = measured parameter -

test frame|

[B] Minimum ratio of misfire sum for multiple = 10.00061 %

cviinder fault code

with

[One test frame defined bv:|

Total number of crankshaft revolutions in first test| = 1000 revolutions

frame specific to emission relevant misfire rate at|

engine start|
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Component / System

Fault Code

Monitor Strategy Description

Fault Path 2: Emission relevant misfire rate after the first 1000
crankshaft revolutions

Fault Path 3: Catalyst damaging misfire rate

20 OBDGO7 ECM Summary Tables

Malfunction Criteria

Total misfire counts across all cylinders within test]
frame

andor|

Total misfire counts for cylinder 1 within test|
frame|

where|

[A] Total misfire counts across all cylinders within
test frame|

[B] Minimum ratio of misfire sum for multiple
cvlinder fault code|

and/or|

Total misfire counts for cylinder 2 within test|
frame|

where|

[A] Total misfire counts across all cylinders within
test frame|

[B] Minimum ratio of misfire sum for multiple|
cylinder fault code

andor|

Total misfire counts for cylinder 3 within test|
frame|

where|

[A] Total misfire counts across all cylinders within
test frame|

[B] Minimum ratio of misfire sum for multiple
cvlinder fault code|

and/or|

Total misfire counts for cylinder 4 within test|
frame|

where|

[A] Total misfire counts across all cylinders within
test frame|

[B] Minimum ratio of misfire sum for multiple|
cylinder fault code

andor|

Total misfire counts for cylinder 5 within test|
frame|

where|

[A] Total misfire counts across all cylinders within
test frame|

[B] Minimum ratio of misfire sum for multiple
cvlinder fault code|

and/or|

Total misfire counts for cylinder 6 within test|
frame|

where|

[A] Total misfire counts across all cylinders within
test frame|

[B] Minimum ratio of misfire sum for multiple|
cvlinder fault code

andor|

Total misfire counts for cylinder 7 within test|
frame|

where|

[A] Total misfire counts across all cylinders within
test frame|

[B] Minimum ratio of misfire sum for multiple|
cylinder fault code

andor|

Total misfire counts for cylinder 8 within test|
frame

where|

[A] Total misfire counts across all cylinders within
test frame|

[B] Minimum ratio of misfire sum for multiple
cviinder fault code

with

[One test frame defined bv:|

Total number of crankshaft revolutions in test]
frame for emission relevant misfire rate|

Misfire test frame counterl|

'Weighted misfire counter for exhaust bank

OR]
'Weighted misfire counter for exhaust bank during
first interval after engine start

and/or|
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Threshold Value

71

[Alx [B]

measured parameter

10.00061

[Alx[B]

measured parameter

10.00061

[Alx [B]

measured parameter

10.00061

[Alx[B]

measured parameter

10.00061

[Alx [B]

measured parameter

10.00061

[Alx[B]

measured parameter

10.00061

[Alx[B]

measured parameter

10.00061

[Alx[B]

measured parameter

10.00061

1000

2688

2688

%

%

%

revolutions

counts

counts

Secondary Parameters

Enable Conditions

Time Required

4 intervals of revs
1000

immediately -

after catalyst
damaging

misfire rate is
exceeded

MIL lllum.

continuous 2 Trip (with
similar

conditions
healing)

continuous | 1 Trip Blinking
MIL (with similar|
conditions
healing)
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20 OBDGO7 ECM Summary Tables

Component / System Fault Code Monitor Strategy Description Malfunction Criteria Threshold Value Secondary Parameters Enable Conditions Time Required MIL lllum.
Total weighted misfire counts for cylinder 1 within >= [A]x[B] -
test frame|
where|
[A] Total weighted misfire counts per exhaust| = measured parameter -
bank within test frame|
[B] Minimum ratio of weighted misfire sum for| = 10.00061 %
multiple cvlinder fault code
and/or|
Total weighted misfire counts for cylinder 2 within >= [A] x[B] -
test frame|
where|
[A] Total weighted misfire counts per exhaust| = measured parameter -
bank within test frame|
[B] Minimum ratio of weighted misfire sum for| = 10.00061 %
multiple cylinder fault code
andor|
Total weighted misfire counts for cylinder 3 within >= [Alx[B] -
test frame|
where|
[A] Total weighted misfire counts per exhaust| = measured parameter -
bank within test frame|
[B] Minimum ratio of weighted misfire sum for| = 10.00061 %
multiple cvlinder fault code
and/or|
Total weighted misfire counts for cylinder 4 within >= [A] x[B] -
test frame|
where|
[A] Total weighted misfire counts per exhaust| = measured parameter -
bank within test frame|
[B] Minimum ratio of weighted misfire sum for| = 10.00061 %
multiple cylinder fault code
andor|
Total weighted misfire counts for cylinder 5 within >= [Alx[B] -
test frame|
where|
[A] Total weighted misfire counts per exhaust| = measured parameter -
bank within test frame|
[B] Minimum ratio of weighted misfire sum for| = 10.00061 %
multiple cvlinder fault code
and/or|
Total weighted misfire counts for cylinder 6 within >= [A] x[B] -
test frame|
where|
[A] Total weighted misfire counts per exhaust| = measured parameter -
bank within test frame|
[B] Minimum ratio of weighted misfire sum for| = 10.00061 %
multiple cylinder fault code
andor|
Total weighted misfire counts for cylinder 7 within >= [Alx[B] -
test frame|
where|
[A] Total weighted misfire counts per exhaust| = measured parameter -
bank within test frame|
[B] Minimum ratio of weighted misfire sum for| = 10.00061 %
multiple cvlinder fault code
and/or|
Total weighted misfire counts for cylinder 8 within >= [A] x[B] -
test frame|
where|
[A] Total weighted misfire counts per exhaust| = measured parameter -
bank within test frame|
[B] Minimum ratio of weighted misfire sum for| = 10.00061 %
multiple cvlinder fault code
with
[One test frame defined bv:
Total number of crankshaft revolutions in test] = 200 revolutions
frame for catalyst damaging misfire|
OR]|
Total number of crankshaft revolutions in first test| = [A]x[B] revolutions
frame after engine start for catalyst damaging
misfire|
[A] Total number of crankshaft revolutions in test| = 200 revolutions
frame for catalyst damaging misfire|
[B] Test frame extension factor for first interval = 1 -
after enaine start]
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Component / System

Misfire

Fault Code

P0301

Monitor Strategy Description

Indicates that the engine has experienced cylinder 1 misfiring,
detected by a crankshaft angle delay that is too great, caused
by a drop in the engine speed

20 OBDGO7 ECM Summary Tables

Malfunction Criteria

Method 1: Angular acceleration of crankshaft in
transmission grip state (clutch is engaged),
compared to threshold primarily used to detect|
single random misfire as well as single cylinder|
continuous misfire (see Look-Up Table #P0300-
4)|

OR]

Method 1: Angular acceleration of crankshaft in
transmission slip state (clutch is slipping),|
compared to threshold primarily used to detect|
single random misfire as well as single cylinder]
continuous misfire (see Look-Up Table #P0300-|
10))

OR|

Method 1: Angular acceleration of crankshaft in
transmission open state (clutch is disengaged),
compared to threshold primarily used to detect|
single random misfire as well as single cylinder]
continuous misfire (see Look-Up Table #P0300-|
7)

OR|

Method 1: Angular acceleration of crankshaft in
idle state, compared to threshold primarily used to
detect single random misfire as well as single|
cylinder continuous misfire (see Look-Up Table]
#P0300-1)f

OR|

Method 1: Angular acceleration of crankshaft in
half-engine mode state, compared to threshold
primarily used to detect single random misfire as|
well as single cylinder continuous misfire (see
Look-Up Table #P0300-14)

OR|

Method 1: Angular acceleration of crankshaft in
catalyst heating, compared to threshold primarily|
used to detect single random misfire as well as|
single cylinder continuous misfire (see Look-Up]|
Table #P0300-15)|

OR]

Method 2: Angular acceleration of crankshaft]
corrected for cylinders sharing same sensor|
wheel segments in transmission grip state (clutch|
is engaged), compared to threshold primarily|
used to detect single cylinder continuous and
select paired cylinder continuous misfires in a non
adapted system|

OR]

Method 2: Angular acceleration of crankshaft]
corrected for cylinders sharing same sensor|
wheel segments in transmission slip state (clutch
is slipping), compared to threshold primarily used
to detect single cylinder continuous and select]
paired cylinder continuous misfires in a non-|
adapted system|

OR|

Method 2: Angular acceleration of crankshaft]
corrected for cylinders sharing same sensor|
wheel segments in transmission open state|
(clutch is disengaged), compared to threshold
primarily used to detect single cylinder continuous|
and select paired cylinder continuous misfires in al
non-adapted system

OR]

Method 2: Angular acceleration of crankshaft]
corrected for cylinders sharing same sensor]
wheel segments in idle state, compared to
threshold primarily used to detect single cylinder|
continuous and select paired cylinder continuous
misfires in a non-adapted system

OR]

Method 2: Angular acceleration of crankshaft]
corrected for cylinders sharing same sensor]
wheel segments in half-engine mode state,
compared to threshold primarily used to detect|
single cylinder continuous and select paired
cylinder continuous misfires in a non-adapted

system|
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Threshold Value

90 to 1050

100 to 1050

100 to 1050

95 to 180

66 to 2047.938

161 to 275

2047.938

2047.938

2047.938

2047.938

2047.938

rad/s"2

rad/s"2

rad/s"2

rad/s"2

rad/s"2

rad/s"2

rad/s"2

rad/s"2

rad/s*2

rad/s"2

rad/s"2

Secondary Parameters

Engine speed

Enaine speed|

Engine coolant temperature at engine start|

OR

[Engine coolant temperature at engine start]

then monitoring enabled

Enaine coolant temperaturel|
Zero torque detection is not active|

means|
[Normalized inner engine torque

OR|
Normalized inner engine torque|

OR]
Normalized inner engine torque|

OR|
Normalized inner engine torque|

where|

[A] Threshold zero torque, driving state (see|
Look-Up Table #P0300-20)

[B] Map for zero torque correction, engine|
speed and altitude dependant (see Look-Up
Table #P0300-26)|

[C] Map for zero torque correction, engine
speed and engine temperature dependant|

Enable Conditions

>= 350

<= 6000

> -7.24

< -7.24

> -7.24

= TRUE

> [A]+[B] +[C]
> [D] + [B] + [C]
> [E]+[B] +[C]
> [F1+[B] +[C]

= 5.32074 to 16.0797

= -1.66016 to 0

pm

deg C

deg C

dea C

%

%

see Fault
Paths 1-3
below

Time Required

MIL lllum.
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Component / System

Fault Code

Monitor Strategy Description

20 OBDGO7 ECM Summary Tables

Malfunction Criteria

Method 2: Angular acceleration of crankshaft]
corrected for cylinders sharing same sensor|
wheel segments in catalyst heating, compared to
threshold primarily used to detect single cylinder|
continuous and select paired cylinder continuous|
misfires in a non-adapted system

OR]

Method 3: Filtered angular acceleration of]
where|

[A] Base continuous misfire threshold in the
transmission arip state|

[B] Smallest (negative) angular acceleration value|
from a non-misfiring cylinder; limited depending
on operating point|

OR]|

Method 3: Filtered angular acceleration of]|
crankshaft in transmission slip state (clutch is|
slipping), compared to threshold primarily used to|
detect various forms of single cylinder and
multiple cylinder continuous misfires (see Look-|
Up Table #P0300-11)

where|

[A] Base continuous misfire threshold in the
transmission slip state

[B] Smallest (negative) angular acceleration value|
from a non-misfiring cylinder; limited depending
on operatina point|

OR]

Method 3: Filtered angular acceleration of|
crankshaft in transmission open state (clutch is|
disengaged), compared to threshold primarily|
used to detect various forms of single cylinder|
and multiple cylinder continuous misfires (see
Look-Up Table #P0300-8)|

where|

[A] Base continuous misfire threshold in the
transmission open state|

[B] Smallest (negative) angular acceleration value|
from a non-misfiring cylinder; limited depending
on operating point|

OR]|

Method 3: Filtered angular acceleration of]|
crankshaft in idle state, compared to threshold
primarily used to detect various forms of single|
cylinder and multiple cylinder continuous misfires
(see Look-Up Table #P0300-2)|

where|

[A] Base continuous misfire threshold in the
transmission idle state|

[B] Smallest (negative) angular acceleration value|
from a non-misfiring cylinder; limited depending
on operating point|

OR]|

Method 3: Filtered angular acceleration of]|
crankshaft in half-engine mode state, compared
to threshold primarily used to detect various forms|
of single cylinder and multiple cylinder continuous
misfires (see Look-Up Table #P0300-18)

where|

[A] Base continuous misfire threshold in the half-
enaine mode state|

[B] Smallest (negative) angular acceleration value|
from a non-misfiring cylinder; limited depending
on operatina point|

OR]

Method 3: Filtered angular acceleration of|
crankshaft in catalyst heating state, compared to
threshold primarily used to detect various forms of]
single cylinder and multiple cylinder continuous
misfires (see Look-Up Table #P0300-19)

where|

[A] Base continuous misfire threshold in catalyst]
heating state|

[B] Smallest (negative) angular acceleration value,
from a non-misfiring cylinder; limited depending

on operating point|
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Threshold Value

2047.938

[Al+[B]

60to 913

measured parameter

[AI+(B]

60t0 913

measured parameter

[AI+[B]

90t0 913

measured parameter

[AI+(B]

105 to 135

measured parameter

[AI+(B]

60 to 2047.938

measured parameter

[AI+[B]

200 to 335

measured parameter

rad/s*2

rad/s"2

rad/s"2

rad/s"2

rad/s"2

rad/s"2

rad/s"2

rad/s"2

rad/s"2

rad/s"2

rad/s"2

rad/s"2

rad/s"2

rad/s"2

rad/s"2

rad/s"2

rad/s"2

rad/s"2

rad/s"2

Secondary Parameters

[D] Threshold zero torque, idle state (see|
Look-Up Table #P0300-23)]

[E] Threshold zero torque, half-engine mode
state, driving (see Look-Up Table #P0300-|
24

[F] Threshold zero torque, half-engine mode|
state, idle (see Look-Up Table #P0300-25

Overrun/fuel cut-off is not active
(Combustion delay after engine start has|
completed|

means|

[Engine speed

for|
Number of combustions]|

OR]
[Engine has re-started (start-stop)|

means|

Number of combustions after re-start))
Calculated EPM segment time is valid

No pending or confirmed DTCs|

Basic enable conditions met|

Enable Conditions

4.25720 to 6.52008

2.00043 to 5.90057

2.00043 to 5.90057

TRUE
TRUE

500

TRUE

8
TRUE

see sheet inhibit
tables

see sheet enable
tables

pm

Time Required

MIL lllum.

15 0f 1,571



20 OBDGO7 ECM Summary Tables

Component / System Fault Code Monitor Strategy Description Malfunction Criteria Threshold Value Secondary Parameters Time Required MIL lllum.

Fault Path 1: Emission relevant misfire rate within first 1000 | Total misfire counts across all cylinders within first| > 69 - 1000 revs once per 2 Trip (with
crankshaft revolutions after engine start test frame outside of catalyst heating drive cycle similar

conditions
healing)

OR]

Total misfire counts across all cylinders within first] > 7 -

test frame durinq catalyst heating

and/or|

Total misfire counts for cylinder 1 within test| > [A]x[B] -

frame

where|

[A] Total misfire counts across all cylinders within = measured parameter -

test framel|

[B] Minimum ratio of misfire sum for cylinder- = 125 %

individual fault code|

with|

[One test frame defined bv:|

Total number of crankshaft revolutions in first test] = 1000 revolutions

frame specific to emission relevant misfire rate at|

engine start|

Fault Path 2: Emission relevant misfire rate after the first 1000 | Total misfire counts across all cylinders within test| > Al - 4 intervals of revs continuous 2 Trip (with
crankshaft revolutions frame| 1000 similar

conditions
healina)

andor|

Total misfire counts for cylinder 1 within test| > [Alx[B] -

frame|

where|

[A] Total misfire counts across all cylinders within = measured parameter -

test frame|

[B] Minimum ratio of misfire sum for cylinder-| = 12,5 %

individual fault code|

with|

[One test frame defined bv:|

Total number of crankshaft revolutions in test] = 1000 revolutions

frame for emission relevant misfire rate|

Misfire test frame counter] = 4 -

Fault Path 3: Catalyst damaging misfire rate W eighted misfire counter for exhaust bank > 2688 counts immediately - continuous | 1 Trip Blinking
after catalyst MIL (with similar|
damaging conditions
misfire rate is healing)
exceeded
OR]|
'Weighted misfire counter for exhaust bank during > 2688 counts
first interval after engine start
and/or|
Total weighted misfire counts for cylinder 1 within >= [A]x[B] -
test framel|
where|
[A] Total weighted misfire counts per exhaust] = measured parameter -
bank within test frame|
[B] Minimum ratio of weighted misfire sum for| = 125 %
cvlinder-individual fault code
with|
[One test frame defined bv:|
Total number of crankshaft revolutions in test] = 200 revolutions
frame for catalyst damaging misfire|
OR]|
Total number of crankshaft revolutions in first test| = [A]x[B] revolutions
frame after engine start for catalyst damaging
misfire|
[A] Total number of crankshaft revolutions in test| = 200 revolutions
frame for catalyst damaging misfire|
[B] Test frame extension factor for first interval = 1 -
after enaine start]
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Component / System

Misfire

Fault Code

P0302

Monitor Strategy Description

Indicates that the engine has experienced cylinder 2 misfiring,
detected by a crankshaft angle delay that is too great, caused
by a drop in the engine speed

20 OBDGO7 ECM Summary Tables

Malfunction Criteria

Method 1: Angular acceleration of crankshaft in
transmission grip state (clutch is engaged),
compared to threshold primarily used to detect|
single random misfire as well as single cylinder|
continuous misfire (see Look-Up Table #P0300-
4)|

OR]

Method 1: Angular acceleration of crankshaft in
transmission slip state (clutch is slipping),|
compared to threshold primarily used to detect|
single random misfire as well as single cylinder]
continuous misfire (see Look-Up Table #P0300-|
10))

OR|

Method 1: Angular acceleration of crankshaft in
transmission open state (clutch is disengaged),
compared to threshold primarily used to detect|
single random misfire as well as single cylinder]
continuous misfire (see Look-Up Table #P0300-|
7)

OR|

Method 1: Angular acceleration of crankshaft in
idle state, compared to threshold primarily used to
detect single random misfire as well as single|
cylinder continuous misfire (see Look-Up Table]
#P0300-1)f

OR|

Method 1: Angular acceleration of crankshaft in
half-engine mode state, compared to threshold
primarily used to detect single random misfire as|
well as single cylinder continuous misfire (see
Look-Up Table #P0300-14)

OR|

Method 1: Angular acceleration of crankshaft in
catalyst heating, compared to threshold primarily|
used to detect single random misfire as well as|
single cylinder continuous misfire (see Look-Up]|
Table #P0300-15)|

OR]

Method 2: Angular acceleration of crankshaft]
corrected for cylinders sharing same sensor|
wheel segments in transmission grip state (clutch|
is engaged), compared to threshold primarily|
used to detect single cylinder continuous and
select paired cylinder continuous misfires in a non
adapted system|

OR]

Method 2: Angular acceleration of crankshaft]
corrected for cylinders sharing same sensor|
wheel segments in transmission slip state (clutch
is slipping), compared to threshold primarily used
to detect single cylinder continuous and select]
paired cylinder continuous misfires in a non-|
adapted system|

OR|

Method 2: Angular acceleration of crankshaft]
corrected for cylinders sharing same sensor]
wheel segments in transmission open state]
(clutch is disengaged), compared to threshold
primarily used to detect single cylinder continuous|
and select paired cylinder continuous misfires in a|
non-adapted system

OR|

Method 2: Angular acceleration of crankshaft]
corrected for cylinders sharing same sensor]
wheel segments in idle state, compared to
threshold primarily used to detect single cylinder|
continuous and select paired cylinder continuous
misfires in a non-adapted system

OR]

Method 2: Angular acceleration of crankshaft]
corrected for cylinders sharing same sensor]
wheel segments in half-engine mode state,
compared to threshold primarily used to detect|
single cylinder continuous and select paired
cylinder continuous misfires in a non-adapted
system|
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Threshold Value

90 to 1050

100 to 1050

100 to 1050

95 to 180

66 to 2047.938

161 to 275

2047.938

2047.938

2047.938

2047.938

2047.938

rad/s"2

rad/s"2

rad/s"2

rad/s"2

rad/s"2

rad/s"2

rad/s"2

rad/s"2

rad/s"2

rad/s"2

rad/s"2

Secondary Parameters

Engine speed

Enaine speed|

Engine coolant temperature at engine start|

OR

[Engine coolant temperature at engine start]

then monitoring enabled

Enaine coolant temperaturel|
Zero torque detection is not active|

means|
[Normalized inner engine torque

OR|
Normalized inner engine torque|

OR]
Normalized inner engine torque|

OR|
Normalized inner engine torque

where|
[A] Threshold zero torque, driving state (see|
Look-Up Table #P0300-20)

[B] Map for zero torque correction, engine|
speed and altitude dependant (see Look-Up
Table #P0300-26)|

[C] Map for zero torque correction, engine
speed and engine temperature dependant|

[D] Threshold zero torque, idle state (see|

Look-Up Table #P0300-23)]

Enable Conditions

>= 350

<= 6000

> -7.24

< -7.24

> -7.24

= TRUE

> [A]+[B] +[C]
> [D] + [B] + [C]
> [E]+[B] +[C]
> [F1+ [B] +[C]

= 5.32074 to 16.0797

= -1.66016 to 0

= 4.25720 to 6.52008

pm

deg C

deg C

dea C

%

%

%

see Fault
Paths 1-3
below

Time Required

MIL lllum.
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Component / System

Fault Code

Monitor Strategy Description

20 OBDGO7 ECM Summary Tables

Malfunction Criteria

Method 2: Angular acceleration of crankshaft]
corrected for cylinders sharing same sensor]
wheel segments in catalyst heating, compared to
threshold primarily used to detect single cylinder|
continuous and select paired cylinder continuous|
misfires in a non-adapted system

OR]

Method 3: Filtered angular acceleration of|
crankshaft in transmission grip state (clutch is|
engaged), compared to threshold primarily used
to detect various forms of single cylinder and
multiple cylinder continuous misfires (see Look-|
Up Table #P0300-5)]

where|

[A] Base continuous misfire threshold in the
transmission arip state|

[B] Smallest (negative) angular acceleration value|
from a non-misfiring cylinder; limited depending
on operating point|

OR]|

Method 3: Filtered angular acceleration of]|
crankshaft in transmission slip state (clutch is|
slipping), compared to threshold primarily used to|
detect various forms of single cylinder and
multiple cylinder continuous misfires (see Look-|
Up Table #P0300-11)

where|

[A] Base continuous misfire threshold in the
transmission slip state|

[B] Smallest (negative) angular acceleration value|
from a non-misfiring cylinder; limited depending
on operating point|

OR]

Method 3: Filtered angular acceleration of|
crankshaft in transmission open state (clutch is|
disengaged), compared to threshold primarily|
used to detect various forms of single cylinder|
and multiple cylinder continuous misfires (see
Look-Up Table #P0300-8)|

where|

[A] Base continuous misfire threshold in the
transmission open state|

[B] Smallest (negative) angular acceleration value|
from a non-misfiring cylinder; limited depending
on operating point|

OR]|

Method 3: Filtered angular acceleration of]|
crankshaft in idle state, compared to threshold
primarily used to detect various forms of single|
cylinder and multiple cylinder continuous misfires
(see Look-Up Table #P0300-2)|

where|

[A] Base continuous misfire threshold in the
transmission idle state|

[B] Smallest (negative) angular acceleration value,
from a non-misfiring cylinder; limited depending
on operating point|

OR|

Method 3: Filtered angular acceleration of]|
crankshaft in half-engine mode state, compared
to threshold primarily used to detect various forms|
of single cylinder and multiple cylinder continuous
misfires (see Look-Up Table #P0300-18)

where|

[A] Base continuous misfire threshold in the half-
enaine mode state|

[B] Smallest (negative) angular acceleration value|
from a non-misfiring cylinder; limited depending
on operatina point|

OR]

Method 3: Filtered angular acceleration of|
crankshaft in catalyst heating state, compared to
threshold primarily used to detect various forms of]
single cylinder and multiple cylinder continuous
misfires (see Look-Up Table #P0300-19)

where|
[A] Base continuous misfire threshold in catalyst]

heating state|
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Threshold Value

2047.938

[AI+[B]

60to 913

measured parameter

[AI+(B]

601t0 913

measured parameter

[AI+[B]

90t0 913

measured parameter

[AI+(B]

105 to 135

measured parameter

[AI+(B]

60 to 2047.938

measured parameter

[AI+([B]

200 to 335

rad/s"2

rad/s"2

rad/s"2

rad/s"2

rad/s"2

rad/s"2

rad/s"2

rad/s"2

rad/s"2

rad/s"2

rad/s"2

rad/s"2

rad/s"2

rad/s"2

rad/s"2

rad/s"2

rad/s"2

rad/s"2

Secondary Parameters

[E] Threshold zero torque, half-engine mode|
state, driving (see Look-Up Table #P0300-]
24

[F] Threshold zero torque, half-engine mode
state, idle (see Look-Up Table #P0300-25

Overrun/fuel cut-off is not active

(Combustion delay after engine start has|
completed|

means|

[Engine speed

for|
Number of combustions]|

OR]
[Engine has re-started (start-stop)|

means|

Number of combustions after re-start))|
Calculated EPM segment time is valid

No pending or confirmed DTCs|

Basic enable conditions met|

Enable Conditions

2.00043 to 5.90057

2.00043 to 5.90057

TRUE

TRUE

500

TRUE

TRUE

see sheet inhibit
tables

see sheet enable
tables

%

%

pm

Time Required

MIL lllum.
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20 OBDGO7 ECM Summary Tables

Component / System Fault Code Monitor Strategy Description Malfunction Criteria Threshold Value Secondary Parameters Time Required MIL lllum.

| iBISmallst(neaative) angular acceleration value = measured oarameter _ragjsr2 { .......0._ 0 ... [ | |

Fault Path 1: Emission relevant misfire rate within first 1000 | Total misfire counts across all cylinders within first| > 69 - 1000 revs once per 2 Trip (with
crankshaft revolutions after engine start test frame outside of catalyst heating drive cycle similar

OR]

Total misfire counts across all cylinders within first| > Al -

test frame durina catalyst heatina

andor|

Total misfire counts for cylinder 1 within test| > [Alx[B] -

frame|

where|

[A] Total misfire counts across all cylinders within = measured parameter -

test frame|

[B] Minimum ratio of misfire sum for cylinder-| = 12,5 %

individual fault code|

with|

[One test frame defined byv:|

Total number of crankshaft revolutions in first test] = 1000 revolutions

frame specific to emission relevant misfire rate at|

engine start

Fault Path 2: Emission relevant misfire rate after the first 1000 | Total misfire counts across all cylinders within test| > ! - 4 intervals of revs continuous 2 Trip (with
crankshaft revolutions frame| 1000 similar

conditions
healing)

and/or|

Total misfire counts for cylinder 1 within test| > [A]x[B] -

frame|

where|

[A] Total misfire counts across all cylinders within = measured parameter -

test framel|

[B] Minimum ratio of misfire sum for cylinder- = 125 %

individual fault code|

with|

[One test frame defined by

Total number of crankshaft revolutions in test] = 1000 revolutions

frame for emission relevant misfire rate|

Misfire test frame counterl| = 4 -

Fault Path 3: Catalyst damaging misfire rate Weighted misfire counter for exhaust bank > 2688 counts immediately - continuous | 1 Trip Blinking
after catalyst MIL (with similar|
damaging conditions
misfire rate is healing)
exceeded
OR]
Weighted misfire counter for exhaust bank during > 2688 counts
first interval after engine start
andor|
Total weighted misfire counts for cylinder 1 within >= [Alx[B] -
test frame|
where|
[A] Total weighted misfire counts per exhaust| = measured parameter -
bank within test frame|
[B] Minimum ratio of weighted misfire sum for| = 12,5 %
cvlinder-individual fault code
with|
[One test frame defined byv:|
Total number of crankshaft revolutions in test] = 200 revolutions
frame for catalyst damagina misfire|

Total number of crankshaft revolutions in first test| = [A] x[B] revolutions
frame after engine start for catalyst damaging
misfire

[A] Total number of crankshaft revolutions in test| = 200 revolutions
frame for catalyst damaaina misfire|

[B] Test frame extension factor for first interval = 1 -
after engine start]
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Component / System

Misfire

Fault Code

P0303

Monitor Strategy Description

Indicates that the engine has experienced cylinder 3 misfiring,
detected by a crankshaft angle delay that is too great, caused
by a drop in the engine speed

20 OBDGO7 ECM Summary Tables

Malfunction Criteria

Method 1: Angular acceleration of crankshaft in
transmission grip state (clutch is engaged),
compared to threshold primarily used to detect|
single random misfire as well as single cylinder|
continuous misfire (see Look-Up Table #P0300-
4)

OR]

Method 1: Angular acceleration of crankshaft in
transmission slip state (clutch is slipping),|
compared to threshold primarily used to detect|
single random misfire as well as single cylinder]
continuous misfire (see Look-Up Table #P0300-|
10))

OR|

Method 1: Angular acceleration of crankshaft in
transmission open state (clutch is disengaged),
compared to threshold primarily used to detect|
single random misfire as well as single cylinder]
continuous misfire (see Look-Up Table #P0300-|
7)

OR|

Method 1: Angular acceleration of crankshaft in
idle state, compared to threshold primarily used to
detect single random misfire as well as single|
cylinder continuous misfire (see Look-Up Table]
#P0300-1)f

OR|

Method 1: Angular acceleration of crankshaft in
half-engine mode state, compared to threshold
primarily used to detect single random misfire as|
well as single cylinder continuous misfire (see
Look-Up Table #P0300-14)

OR|

Method 1: Angular acceleration of crankshaft in
catalyst heating, compared to threshold primarily|
used to detect single random misfire as well as|
single cylinder continuous misfire (see Look-Up]|
Table #P0300-15)|

OR]

Method 2: Angular acceleration of crankshaft]
corrected for cylinders sharing same sensor|
wheel segments in transmission grip state (clutch|
is engaged), compared to threshold primarily|
used to detect single cylinder continuous and
select paired cylinder continuous misfires in a non
adapted system|

OR]

Method 2: Angular acceleration of crankshaft]
corrected for cylinders sharing same sensor|
wheel segments in transmission slip state (clutch
is slipping), compared to threshold primarily used
to detect single cylinder continuous and select]
paired cylinder continuous misfires in a non-|
adapted system|

OR|

Method 2: Angular acceleration of crankshaft]
corrected for cylinders sharing same sensor]
wheel segments in transmission open state]
(clutch is disengaged), compared to threshold
primarily used to detect single cylinder continuous|
and select paired cylinder continuous misfires in a|
non-adapted system

OR|

Method 2: Angular acceleration of crankshaft]
corrected for cylinders sharing same sensor]
wheel segments in idle state, compared to
threshold primarily used to detect single cylinder|
continuous and select paired cylinder continuous
misfires in a non-adapted system

OR]

Method 2: Angular acceleration of crankshaft]
corrected for cylinders sharing same sensor]
wheel segments in half-engine mode state,
compared to threshold primarily used to detect|
single cylinder continuous and select paired
cylinder continuous misfires in a non-adapted
system|

ECM Section Page 20 of 509

Threshold Value

90 to 1050

100 to 1050

100 to 1050

95 to 180

66 to 2047.938

161 to 275

2047.938

2047.938

2047.938

2047.938

2047.938

rad/s*2

rad/s"2

rad/s"2

rad/s"2

rad/s"2

rad/s"2

rad/s"2

rad/s"2

rad/s"2

rad/s"2

rad/s"2

Secondary Parameters

Engine speed

Enaine speed|

Engine coolant temperature at engine start|

OR

[Engine coolant temperature at engine start]

then monitoring enabled

Enaine coolant temperaturel|
Zero torque detection is not active|

means|
[Normalized inner engine torque

OR|
Normalized inner engine torque|

OR]
Normalized inner engine torque|

OR]|
Normalized inner engine torque

where|
[A] Threshold zero torque, driving state (see|
Look-Up Table #P0300-20)

[B] Map for zero torque correction, engine|
speed and altitude dependant (see Look-Up
Table #P0300-26)|

[C] Map for zero torque correction, engine
speed and engine temperature dependant|

[D] Threshold zero torque, idle state (see|

Look-Up Table #P0300-23)]

Enable Conditions
350
<= 6000
> -7.24
< -7.24
> -7.24
= TRUE
> [A]+[B] +[C]
> [D] + [B] + [C]
> [E]+[B] +[C]
> [F1+ [B] +[C]

= 5.32074 to 16.0797

= -1.66016 to 0

= 4.25720 to 6.52008

pm

deg C

deg C

dea C

%

%

%

%

%

see Fault
Paths 1-3
below

Time Required

MIL lllum.
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Component / System

Fault Code

Monitor Strategy Description

20 OBDGO7 ECM Summary Tables

Malfunction Criteria

Method 2: Angular acceleration of crankshaft]
corrected for cylinders sharing same sensor]
wheel segments in catalyst heating, compared to
threshold primarily used to detect single cylinder|
continuous and select paired cylinder continuous|
misfires in a non-adapted system

OR]

Method 3: Filtered angular acceleration of|
crankshaft in transmission grip state (clutch is|
engaged), compared to threshold primarily used
to detect various forms of single cylinder and
multiple cylinder continuous misfires (see Look-|
Up Table #P0300-5)]

where|

[A] Base continuous misfire threshold in the
transmission arip state|

[B] Smallest (negative) angular acceleration value|
from a non-misfiring cylinder; limited depending
on operating point|

OR]|

Method 3: Filtered angular acceleration of]|
crankshaft in transmission slip state (clutch is|
slipping), compared to threshold primarily used to|
detect various forms of single cylinder and
multiple cylinder continuous misfires (see Look-|
Up Table #P0300-11)

where|

[A] Base continuous misfire threshold in the
transmission slip state|

[B] Smallest (negative) angular acceleration value|
from a non-misfiring cylinder; limited depending
on operating point|

OR]

Method 3: Filtered angular acceleration of|
crankshaft in transmission open state (clutch is|
disengaged), compared to threshold primarily|
used to detect various forms of single cylinder|
and multiple cylinder continuous misfires (see
Look-Up Table #P0300-8)|

where|

[A] Base continuous misfire threshold in the
transmission open state|

[B] Smallest (negative) angular acceleration value|
from a non-misfiring cylinder; limited depending
on operating point|

OR]|

Method 3: Filtered angular acceleration of]|
crankshaft in idle state, compared to threshold
primarily used to detect various forms of single|
cylinder and multiple cylinder continuous misfires
(see Look-Up Table #P0300-2)|

where|

[A] Base continuous misfire threshold in the
transmission idle state|

[B] Smallest (negative) angular acceleration value,
from a non-misfiring cylinder; limited depending
on operating point|

OR|

Method 3: Filtered angular acceleration of]|
crankshaft in half-engine mode state, compared
to threshold primarily used to detect various forms|
of single cylinder and multiple cylinder continuous
misfires (see Look-Up Table #P0300-18)

where|

[A] Base continuous misfire threshold in the half-
enaine mode state|

[B] Smallest (negative) angular acceleration value|
from a non-misfiring cylinder; limited depending
on operatina point|

OR]

Method 3: Filtered angular acceleration of|
crankshaft in catalyst heating state, compared to
threshold primarily used to detect various forms of]
single cylinder and multiple cylinder continuous
misfires (see Look-Up Table #P0300-19)

where|
[A] Base continuous misfire threshold in catalyst]

heating state|
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Threshold Value

2047.938

[AI+[B]

60to 913

measured parameter

[AI+(B]

601t0 913

measured parameter

[AI+[B]

90t0 913

measured parameter

[AI+(B]

105 to 135

measured parameter

[AI+(B]

60 to 2047.938

measured parameter

[AI+([B]

200 to 335

rad/s"2

rad/s"2

rad/s"2

rad/s"2

rad/s"2

rad/s"2

rad/s"2

rad/s"2

rad/s"2

rad/s"2

rad/s"2

rad/s"2

rad/s"2

rad/s"2

rad/s"2

rad/s"2

rad/s"2

rad/s"2

Secondary Parameters

[E] Threshold zero torque, half-engine mode|
state, driving (see Look-Up Table #P0300-]
24

[F] Threshold zero torque, half-engine mode
state, idle (see Look-Up Table #P0300-25

Overrun/fuel cut-off is not active

(Combustion delay after engine start has|
completed|

means|

[Engine speed

for|
Number of combustions]|

OR]
[Engine has re-started (start-stop)|

means|

Number of combustions after re-start))|
Calculated EPM segment time is valid

No pending or confirmed DTCs|

Basic enable conditions met|

Enable Conditions

2.00043 to 5.90057

2.00043 to 5.90057

TRUE

TRUE

500

TRUE

TRUE

see sheet inhibit
tables

see sheet enable
tables

%

%

pm

Time Required

MIL lllum.
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20 OBDGO7 ECM Summary Tables

Time Required MIL lllum.

Component / System Fault Code Monitor Strategy Description Malfunction Criteria Threshold Value Secondary Parameters

[B] Smallest (negative) angular acceleration valu measured parameter rad/s"2
from a non-misfiring cylinder; li d depen
on operating poin

Fault Path 1: Emission relevant misfire rate within first 1000 | Total misfire counts across all cylinders within first| > 69 - 1000 revs once per 2 Trip (with
crankshaft revolutions after engine start test frame outside of catalyst heating drive cycle similar

conditions
healing)

OR|

Total misfire counts across all cylinders within first] > 7 -
test frame durinq catalyst heating

and/or|

Total misfire counts for cylinder 1 within test| > [A]x[B] -
frame

where|

[A] Total misfire counts across all cylinders within = measured parameter -
test frame|

[B] Minimum ratio of misfire sum for cylinder- = 125 %
individual fault code|

with|

[One test frame defined bv:|

Total number of crankshaft revolutions in first test] = 1000 revolutions
frame specific to emission relevant misfire rate at|
engine start|

Fault Path 2: Emission relevant misfire rate after the first 1000 | Total misfire counts across all cylinders within test| > Al - 4 intervals of revs continuous 2 Trip (with
crankshaft revolutions frame| 1000 similar

conditions
healing)

andor|

Total misfire counts for cylinder 1 within test| > [Alx[B] -

frame|

where|

[A] Total misfire counts across all cylinders within = measured parameter -

test frame|

[B] Minimum ratio of misfire sum for cylinder-| = 12,5 %

individual fault code|

with|

[One test frame defined byv:|

Total number of crankshaft revolutions in test] = 1000 revolutions

frame for emission relevant misfire rate|

Misfire test frame counter] = 4 -

Fault Path 3: Catalyst damaging misfire rate Weighted misfire counter for exhaust bank > 2688 counts immediately - continuous | 1 Trip Blinking
after catalyst MIL (with similar|
damaging conditions
misfire rate is healing)
exceeded
OR]

'Weighted misfire counter for exhaust bank during > 2688 counts
first interval after engine start

and/or|

Total weighted misfire counts for cylinder 1 within >= [A]x[B] -

test framel|

where|

[A] Total weighted misfire counts per exhaust] = measured parameter -

bank within test frame|

[B] Minimum ratio of weighted misfire sum for| = 125 %

cviinder-individual fault code

with

[One test frame defined bv:|

Total number of crankshaft revolutions in test] = 200 revolutions

frame for catalyst damaging misfire|

Total number of crankshaft revolutions in first test| = [A]x[B] revolutions
frame after engine start for catalyst damaging
misfire|

[A] Total number of crankshaft revolutions in test| = 200 revolutions
frame for catalyst damaging misfire|

[B] Test frame extension factor for first interval = 1 -
after enaine start]
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Component / System

Misfire

Fault Code

P0304

Monitor Strategy Description

Indicates that the engine has experienced cylinder 4 misfiring,
detected by a crankshaft angle delay that is too great, caused
by a drop in the engine speed

20 OBDGO7 ECM Summary Tables

Malfunction Criteria

Method 1: Angular acceleration of crankshaft in
transmission grip state (clutch is engaged),
compared to threshold primarily used to detect|
single random misfire as well as single cylinder|
continuous misfire (see Look-Up Table #P0300-
4)

OR]

Method 1: Angular acceleration of crankshaft in
transmission slip state (clutch is slipping),|
compared to threshold primarily used to detect|
single random misfire as well as single cylinder]
continuous misfire (see Look-Up Table #P0300-|
10))

OR|

Method 1: Angular acceleration of crankshaft in
transmission open state (clutch is disengaged),
compared to threshold primarily used to detect|
single random misfire as well as single cylinder]
continuous misfire (see Look-Up Table #P0300-|
7)

OR|

Method 1: Angular acceleration of crankshaft in
idle state, compared to threshold primarily used to
detect single random misfire as well as single|
cylinder continuous misfire (see Look-Up Table]
#P0300-1)f

OR|

Method 1: Angular acceleration of crankshaft in
half-engine mode state, compared to threshold
primarily used to detect single random misfire as|
well as single cylinder continuous misfire (see
Look-Up Table #P0300-14)

OR|

Method 1: Angular acceleration of crankshaft in
catalyst heating, compared to threshold primarily|
used to detect single random misfire as well as|
single cylinder continuous misfire (see Look-Up]|
Table #P0300-15)|

OR]

Method 2: Angular acceleration of crankshaft]
corrected for cylinders sharing same sensor|
wheel segments in transmission grip state (clutch|
is engaged), compared to threshold primarily|
used to detect single cylinder continuous and
select paired cylinder continuous misfires in a non
adapted system|

OR]

Method 2: Angular acceleration of crankshaft]
corrected for cylinders sharing same sensor|
wheel segments in transmission slip state (clutch
is slipping), compared to threshold primarily used
to detect single cylinder continuous and select]
paired cylinder continuous misfires in a non-|
adapted system|

OR|

Method 2: Angular acceleration of crankshaft]
corrected for cylinders sharing same sensor|
wheel segments in transmission open state|
(clutch is disengaged), compared to threshold
primarily used to detect single cylinder continuous|
and select paired cylinder continuous misfires in al
non-adapted system

OR]

Method 2: Angular acceleration of crankshaft]
corrected for cylinders sharing same sensor]
wheel segments in idle state, compared to
threshold primarily used to detect single cylinder|
continuous and select paired cylinder continuous
misfires in a non-adapted system

OR]

Method 2: Angular acceleration of crankshaft]
corrected for cylinders sharing same sensor]
wheel segments in half-engine mode state,
compared to threshold primarily used to detect]
single cylinder continuous and select paired
cylinder continuous misfires in a non-adapted

system|
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Threshold Value

90 to 1050

100 to 1050

100 to 1050

95 to 180

66 to 2047.938

161 to 275

2047.938

2047.938

2047.938

2047.938

2047.938

rad/s"2

rad/s"2

rad/s"2

rad/s"2

rad/s"2

rad/s"2

rad/s"2

rad/s"2

rad/s*2

rad/s"2

rad/s"2

Secondary Parameters

Engine speed

Enaine speed|

Engine coolant temperature at engine start|

OR

[Engine coolant temperature at engine start]

then monitoring enabled

Engine coolant temperaturel|
Zero torque detection is not active|

means|
[Normalized inner engine torque

OR]
Normalized inner engine torque|

OR]
Normalized inner engine torque|

OR|
Normalized inner engine torque|

where|

[A] Threshold zero torque, driving state (see|
Look-Up Table #P0300-20)

[B] Map for zero torque correction, engine|
speed and altitude dependant (see Look-Up
Table #P0300-26)|

[C] Map for zero torque correction, engine
speed and engine temperature dependant|

Enable Conditions

>= 350

<= 6000

> -7.24

< -7.24

> -7.24

= TRUE

> [A]+[B]+[C]
> [D] + [B] + [C]
> [E]+ [B] +[C]
> [F1+[B] +[C]

= 5.32074 to 16.0797

= -1.66016 to 0

pm

deg C

deg C

deq C

%

%

see Fault
Paths 1-3
below

Time Required

MIL lllum.
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Component / System

Fault Code

Monitor Strategy Description

20 OBDGO7 ECM Summary Tables

Malfunction Criteria

Method 2: Angular acceleration of crankshaft]
corrected for cylinders sharing same sensor|
wheel segments in catalyst heating, compared to
threshold primarily used to detect single cylinder|
continuous and select paired cylinder continuous|
misfires in a non-adapted system

OR]

Method 3: Filtered angular acceleration of]|
crankshaft in transmission grip state (clutch is|
engaged), compared to threshold primarily used
to detect various forms of single cylinder and
multiple cylinder continuous misfires (see Look-|
Up Table #P0300-5)|

where|

[A] Base continuous misfire threshold in the
transmission grip state|

[B] Smallest (negative) angular acceleration value|
from a non-misfiring cylinder; limited depending
on operatina point|

OR]

Method 3: Filtered angular acceleration of|
crankshaft in transmission slip state (clutch is
slipping), compared to threshold primarily used to
detect various forms of single cylinder and
multiple cylinder continuous misfires (see Look-|
Up Table #P0300-11),

where|

[A] Base continuous misfire threshold in the
transmission slip state|

[B] Smallest (negative) angular acceleration value
from a non-misfiring cylinder; limited depending
on operating point|

OR|

Method 3: Filtered angular acceleration of]|
crankshaft in transmission open state (clutch is|
disengaged), compared to threshold primarily|
used to detect various forms of single cylinder|
and multiple cylinder continuous misfires (see|
Look-Up Table #P0300-8)|

where|

[A] Base continuous misfire threshold in the
transmission open state

[B] Smallest (negative) angular acceleration value|
from a non-misfiring cylinder; limited depending
on operating point|

OR]

Method 3: Filtered angular acceleration of|
crankshaft in idle state, compared to threshold
primarily used to detect various forms of single|
cylinder and multiple cylinder continuous misfires
(see Look-Up Table #P0300-2)|

where|

[A] Base continuous misfire threshold in the
transmission idle state|

[B] Smallest (negative) angular acceleration value|
from a non-misfiring cylinder; limited depending
on operatina point|

OR]

Method 3: Filtered angular acceleration of|
crankshaft in half-engine mode state, compared
to threshold primarily used to detect various forms|
of single cylinder and multiple cylinder continuous
misfires (see Look-Up Table #P0300-18)

where|

[A] Base continuous misfire threshold in the half-
engine mode state|

[B] Smallest (negative) angular acceleration value,
from a non-misfiring cylinder; limited depending
on operating point|

OR]|

Method 3: Filtered angular acceleration of]|
crankshaft in catalyst heating state, compared to
threshold primarily used to detect various forms of]
single cylinder and multiple cylinder continuous
misfires (see Look-Up Table #P0300-19)

wherej
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Threshold Value

2047.938

[AI+(B]

60t0 913

measured parameter

[AI+[B]

60to 913

measured parameter

[AI+(B]

90t0 913

measured parameter

[AI+[B]

105 to 135

measured parameter

[AI+([B]

60 to 2047.938

measured parameter

[AI+(B]

rad/s*2

rad/s"2

rad/s"2

rad/s"2

rad/s"2

rad/s"2

rad/s"2

rad/s"2

rad/s"2

rad/s"2

rad/s"2

rad/s"2

rad/s"2

rad/s"2

rad/s"2

rad/s"2

rad/s"2

Secondary Parameters

[D] Threshold zero torque, idle state (see|
Look-Up Table #P0300-23)]

[E] Threshold zero torque, half-engine mode
state, driving (see Look-Up Table #P0300-|
24

[F] Threshold zero torque, half-engine mode|
state, idle (see Look-Up Table #P0300-25

Overrun/fuel cut-off is not active

(Combustion delay after engine start has|
completed|

means|

[Engine speed

for|
Number of combustions]|

OR|
[Engine has re-started (start-stop)|

means|

Number of combustions after re-start])
Calculated EPM segment time is valid

No pending or confirmed DTCs|

Basic enable conditions met|

Enable Conditions

4.25720 to 6.52008

2.00043 to 5.90057

2.00043 to 5.90057

TRUE

TRUE

TRUE

TRUE

see sheet inhibit
tables

see sheet enable
tables

%

%

%

pm

Time Required

MIL lllum.
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Component / System

Fault Code

Monitor Strategy Description

Fault Path 1: Emission relevant misfire rate within first 1000

crankshaft revolutions after engine start

Fault Path 2: Emission relevant misfire rate after the first 1000

crankshaft revolutions

Fault Path 3: Catalyst damaging misfire rate

20 OBDGO7 ECM Summary Tables

Malfunction Criteria

[A] Base continuous misfire threshold in catalyst]
heating state|

[B] Smallest (negative) angular acceleration value,
from a non-misfiring cylinder; limited depending
on operatina point|

Total misfire counts across all cylinders within first|
test frame outside of catalyst heating

OR]

Total misfire counts across all cylinders within first|
test frame during catalyst heating

andor|

Total misfire counts for cylinder 1 within test|
frame|

where|

[A] Total misfire counts across all cylinders within
test frame|

[B] Minimum ratio of misfire sum for cylinder-|
individual fault code|

with|

[One test frame defined byv:|

Total number of crankshaft revolutions in first test]
frame specific to emission relevant misfire rate at|
engine start

Total misfire counts across all cylinders within test]
frame|

and/or|

Total misfire counts for cylinder 1 within test|
frame|

where|

[A] Total misfire counts across all cylinders within
test framel|

[B] Minimum ratio of misfire sum for cylinder-|
individual fault code|

with|

[One test frame defined by

Total number of crankshaft revolutions in test]
frame for emission relevant misfire rate|
Misfire test frame counter]

Weighted misfire counter for exhaust bank

OR]

Weighted misfire counter for exhaust bank during
first interval after engine start

andor|

Total weighted misfire counts for cylinder 1 within

test frame|

where|

[A] Total weighted misfire counts per exhaust|

bank within test frame|

[B] Minimum ratio of weighted misfire sum for|

cvlinder-individual fault code

with|

[One test frame defined by

Total number of crankshaft revolutions in test]

frame for catalyst damagina misfire|

OR]

Total number of crankshaft revolutions in first test]
frame after engine start for catalyst damaging
misfire
[A] Total number of crankshaft revolutions in test|
frame for catalyst damaaina misfire|
[B] Test frame extension factor for first interval
after enqine start]

ECM Section Page 25 of 509

Threshold Value

200 to 335

measured parameter

69

71

[Alx[B]

measured parameter

12,5

1000

!

[Alx[B]

measured parameter

12.5

1000

2688

2688

[Alx[B]

measured parameter

125

200

[Alx[B]

200

rad/s"2

rad/s*2

%

revolutions

revolutions

counts

counts

revolutions

revolutions

revolutions

Secondary Parameters

Time Required

1000 revs

4 intervals of revs
1000

immediately -
after catalyst
damaging
misfire rate is
exceeded

once per
drive cycle

continuous

continuous

MIL lllum.

2 Trip (with
similar
conditions
healing)

2 Trip (with
similar
conditions
healing)

1 Trip Blinking
MIL (with similar|
conditions
healing)
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Component / System

Misfire

Fault Code

P0305

Monitor Strategy Description

Indicates that the engine has experienced cylinder 5 misfiring,
detected by a crankshaft angle delay that is too great, caused
by a drop in the engine speed

20 OBDGO7 ECM Summary Tables

Malfunction Criteria

Method 1: Angular acceleration of crankshaft in
transmission grip state (clutch is engaged),
compared to threshold primarily used to detect|
single random misfire as well as single cylinder|
continuous misfire (see Look-Up Table #P0300-
4)|

OR]

Method 1: Angular acceleration of crankshaft in
transmission slip state (clutch is slipping),|
compared to threshold primarily used to detect|
single random misfire as well as single cylinder]
continuous misfire (see Look-Up Table #P0300-|
10))

OR]|

Method 1: Angular acceleration of crankshaft in
transmission open state (clutch is disengaged),
compared to threshold primarily used to detect|
single random misfire as well as single cylinder|
continuous misfire (see Look-Up Table #P0300-
7)

OR]

Method 1: Angular acceleration of crankshaft in
idle state, compared to threshold primarily used to
detect single random misfire as well as single|
cylinder continuous misfire (see Look-Up Table
#P0300-1)]

OR]

Method 1: Angular acceleration of crankshaft in
half-engine mode state, compared to threshold
primarily used to detect single random misfire as
well as single cylinder continuous misfire (see|
Look-Up Table #P0300-14)

OR]

Method 1: Angular acceleration of crankshaft in
catalyst heating, compared to threshold primarily}
used to detect single random misfire as well as
single cylinder continuous misfire (see Look-Up
Table #P0300-15)|

OR]

Method 2: Angular acceleration of crankshaft|
corrected for cylinders sharing same sensor|
wheel segments in transmission grip state (clutch
is engaged), compared to threshold primarily|
used to detect single cylinder continuous and
select paired cylinder continuous misfires in a non:
adapted system|

OR]

Method 2: Angular acceleration of crankshaft|
corrected for cylinders sharing same sensor|
wheel segments in transmission slip state (clutch
is slipping), compared to threshold primarily used
to detect single cylinder continuous and select|
paired cylinder continuous misfires in a non-
adapted system|

OR]

Method 2: Angular acceleration of crankshaft]
corrected for cylinders sharing same sensor|
wheel segments in transmission open state|
(clutch is disengaged), compared to threshold
primarily used to detect single cylinder continuous|
and select paired cylinder continuous misfires in al
non-adapted system

OR]

Method 2: Angular acceleration of crankshaft]
corrected for cylinders sharing same sensor|
wheel segments in idle state, compared to
threshold primarily used to detect single cylinder]|
continuous and select paired cylinder continuous
misfires in a non-adapted system

OR]|

Method 2: Angular acceleration of crankshaft]
corrected for cylinders sharing same sensor|
wheel segments in half-engine mode state,
compared to threshold primarily used to detect]
single cylinder continuous and select paired
cylinder continuous misfires in a non-adapted
system|
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Threshold Value

90 to 1050

100 to 1050

100 to 1050

95 to 180

66 to 2047.938

161to 275

2047.938

2047.938

2047.938

2047.938

2047.938

rad/s"2

rad/s"2

rad/s"2

rad/s"2

rad/s"2

rad/s"2

rad/s"2

rad/s"2

rad/s"2

rad/s*2

rad/s"2

Secondary Parameters

Engine speed

Enaine speed|

Enaine coolant temperature at enaine start|
OR

[Engine coolant temperature at engine start]

then monitoring enabled

Enaine coolant temperaturel|
Zero torque detection is not active|

means|
[Normalized inner engine torque|

OR]
Normalized inner engine torque|

OR]
Normalized inner engine torque|

OR]
Normalized inner engine torque|

where|
[A] Threshold zero torque, driving state (see
Look-Up Table #P0300-20)

[B] Map for zero torque correction, engine|
speed and altitude dependant (see Look-Up|
Table #P0300-26)|

[C] Map for zero torque correction, engine|
speed and engine temperature dependant|

[D] Threshold zero torque, idle state (see|

Look-Up Table #P0300-23)]

Enable Conditions
>= 350
<= 6000
> 724
< -7.24
> -7.24
= TRUE
> [A]+[B] + [C]
> [D] +[B] +[C]
> [E] +[B] + [C]
> [F]+[B]+[C]

= 5.32074 to 16.0797

= -1.66016 to 0

= 4.25720 to 6.52008

pm

dea C

deg C

dea C

%

%

see Fault
Paths 1-3
below

Time Required

MIL lllum.
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Component / System

Fault Code

Monitor Strategy Description

20 OBDGO7 ECM Summary Tables

Malfunction Criteria

Method 2: Angular acceleration of crankshaft]
corrected for cylinders sharing same sensor]
wheel segments in catalyst heating, compared to
threshold primarily used to detect single cylinder|
continuous and select paired cylinder continuous|
misfires in a non-adapted system

OR]

Method 3: Filtered angular acceleration of|
crankshaft in transmission grip state (clutch is|
engaged), compared to threshold primarily used
to detect various forms of single cylinder and
multiple cylinder continuous misfires (see Look-|
Up Table #P0300-5)]

where|

[A] Base continuous misfire threshold in the
transmission arip state|

[B] Smallest (negative) angular acceleration value|
from a non-misfiring cylinder; limited depending
on operating point|

OR]|

Method 3: Filtered angular acceleration of]|
crankshaft in transmission slip state (clutch is|
slipping), compared to threshold primarily used to|
detect various forms of single cylinder and
multiple cylinder continuous misfires (see Look-|
Up Table #P0300-11)

where|

[A] Base continuous misfire threshold in the
transmission slip state|

[B] Smallest (negative) angular acceleration value|
from a non-misfiring cylinder; limited depending
on operating point|

OR]

Method 3: Filtered angular acceleration of|
crankshaft in transmission open state (clutch is|
disengaged), compared to threshold primarily|
used to detect various forms of single cylinder|
and multiple cylinder continuous misfires (see
Look-Up Table #P0300-8)|

where|

[A] Base continuous misfire threshold in the
transmission open state|

[B] Smallest (negative) angular acceleration value|
from a non-misfiring cylinder; limited depending
on operating point|

OR]|

Method 3: Filtered angular acceleration of]|
crankshaft in idle state, compared to threshold
primarily used to detect various forms of single|
cylinder and multiple cylinder continuous misfires
(see Look-Up Table #P0300-2)|

where|

[A] Base continuous misfire threshold in the
transmission idle state|

[B] Smallest (negative) angular acceleration value,
from a non-misfiring cylinder; limited depending
on operating point|

OR|

Method 3: Filtered angular acceleration of]|
crankshaft in half-engine mode state, compared
to threshold primarily used to detect various forms|
of single cylinder and multiple cylinder continuous
misfires (see Look-Up Table #P0300-18)

where|

[A] Base continuous misfire threshold in the half-
enaine mode state|

[B] Smallest (negative) angular acceleration value|
from a non-misfiring cylinder; limited depending
on operatina point|

OR]

Method 3: Filtered angular acceleration of|
crankshaft in catalyst heating state, compared to
threshold primarily used to detect various forms of]
single cylinder and multiple cylinder continuous
misfires (see Look-Up Table #P0300-19)

where|
[A] Base continuous misfire threshold in catalyst]

heating state|
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Threshold Value

2047.938

[AI+[B]

60to 913

measured parameter

[AI+(B]

601t0 913

measured parameter

[AI+[B]

90t0 913

measured parameter

[AI+(B]

105 to 135

measured parameter

[AI+(B]

60 to 2047.938

measured parameter

[AI+([B]

200 to 335

rad/s"2

rad/s"2

rad/s"2

rad/s"2

rad/s"2

rad/s"2

rad/s"2

rad/s"2

rad/s"2

rad/s"2

rad/s"2

rad/s"2

rad/s"2

rad/s"2

rad/s"2

rad/s"2

rad/s"2

rad/s"2

Secondary Parameters

[E] Threshold zero torque, half-engine mode|
state, driving (see Look-Up Table #P0300-]
24

[F] Threshold zero torque, half-engine mode
state, idle (see Look-Up Table #P0300-25

Overrun/fuel cut-off is not active

(Combustion delay after engine start has|
completed|

means|

[Engine speed

for|
Number of combustions]|

OR]
[Engine has re-started (start-stop)|

means|

Number of combustions after re-start))|
Calculated EPM segment time is valid

No pending or confirmed DTCs|

Basic enable conditions met|

Enable Conditions

2.00043 to 5.90057

2.00043 to 5.90057

TRUE

TRUE

500

TRUE

TRUE

see sheet inhibit
tables

see sheet enable
tables

%

%

pm

Time Required

MIL lllum.

27 of 1,571



20 OBDGO7 ECM Summary Tables

Time Required MIL lllum.

Component / System Fault Code Monitor Strategy Description Malfunction Criteria Threshold Value Secondary Parameters

[B] Smallest (negative) angular acceleration valu measured parameter rad/s"2
from a non-misfiring cylinder; li d depen
on operating poin
Fault Path 1: Emission relevant misfire rate within first 1000 | Total misfire counts across all cylinders within first| > 69 - 1000 revs once per 2 Trip (with
crankshaft revolutions after engine start test frame outside of catalyst heating drive cycle similar
conditions
healing)
OR|
Total misfire counts across all cylinders within first] > 7 -
test frame durinq catalyst heating
and/or|
Total misfire counts for cylinder 1 within test| > [A]x[B] -
frame
where|
[A] Total misfire counts across all cylinders within = measured parameter -
test frame|
[B] Minimum ratio of misfire sum for cylinder- = 125 %
individual fault code|
with|
[One test frame defined bv:|
Total number of crankshaft revolutions in first test] = 1000 revolutions
frame specific to emission relevant misfire rate at|
engine start|
Fault Path 2: Emission relevant misfire rate after the first 1000 | Total misfire counts across all cylinders within test| > Al - 4 intervals of revs continuous 2 Trip (with
crankshaft revolutions frame| 1000 similar
conditions
healing)
andor|
Total misfire counts for cylinder 1 within test| > [Alx[B] -
frame|
where|
[A] Total misfire counts across all cylinders within = measured parameter -
test frame|
[B] Minimum ratio of misfire sum for cylinder-| = 12,5 %
individual fault code|
with|
[One test frame defined byv:|
Total number of crankshaft revolutions in test] = 1000 revolutions
frame for emission relevant misfire rate|
Misfire test frame counter] = 4 -
Fault Path 3: Catalyst damaging misfire rate W eighted misfire counter for exhaust bank > 2688 counts immediately - continuous | 1 Trip Blinking
after catalyst MIL (with similar|
damaging conditions
misfire rate is healing)
exceeded
OR]|
'Weighted misfire counter for exhaust bank during > 2688 counts
first interval after engine start
and/or|
Total weighted misfire counts for cylinder 1 within >= [A]x[B] -
test framel|
where|
[A] Total weighted misfire counts per exhaust] = measured parameter -
bank within test frame|
[B] Minimum ratio of weighted misfire sum for| = 125 %
cviinder-individual fault code
with
[One test frame defined bv:|
Total number of crankshaft revolutions in test] = 200 revolutions

frame for catalyst damaging misfire,
OR]|

Total number of crankshaft revolutions in first test| = [A]x[B] revolutions
frame after engine start for catalyst damaging
misfire|
[A] Total number of crankshaft revolutions in test| = 200 revolutions
frame for catalyst damaging misfire|
[B] Test frame extension factor for first interval = 1 -

after enaine start]
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Component / System

Misfire

Fault Code

P0306

Monitor Strategy Description

Indicates that the engine has experienced cylinder 6 misfiring,
detected by a crankshaft angle delay that is too great, caused
by a drop in the engine speed

20 OBDGO7 ECM Summary Tables

Malfunction Criteria

Method 1: Angular acceleration of crankshaft in
transmission grip state (clutch is engaged),
compared to threshold primarily used to detect|
single random misfire as well as single cylinder|
continuous misfire (see Look-Up Table #P0300-
4)|

OR]

Method 1: Angular acceleration of crankshaft in
transmission slip state (clutch is slipping),|
compared to threshold primarily used to detect|
single random misfire as well as single cylinder]
continuous misfire (see Look-Up Table #P0300-|
10))

OR]|

Method 1: Angular acceleration of crankshaft in
transmission open state (clutch is disengaged),
compared to threshold primarily used to detect|
single random misfire as well as single cylinder|
continuous misfire (see Look-Up Table #P0300-
7)

OR]

Method 1: Angular acceleration of crankshaft in
idle state, compared to threshold primarily used to
detect single random misfire as well as single|
cylinder continuous misfire (see Look-Up Table
#P0300-1)]

OR]

Method 1: Angular acceleration of crankshaft in
half-engine mode state, compared to threshold
primarily used to detect single random misfire as
well as single cylinder continuous misfire (see|
Look-Up Table #P0300-14)

OR]

Method 1: Angular acceleration of crankshaft in
catalyst heating, compared to threshold primarily}
used to detect single random misfire as well as
single cylinder continuous misfire (see Look-Up
Table #P0300-15)|

OR]

Method 2: Angular acceleration of crankshaft|
corrected for cylinders sharing same sensor|
wheel segments in transmission grip state (clutch
is engaged), compared to threshold primarily|
used to detect single cylinder continuous and
select paired cylinder continuous misfires in a non:
adapted system|

OR]

Method 2: Angular acceleration of crankshaft|
corrected for cylinders sharing same sensor|
wheel segments in transmission slip state (clutch
is slipping), compared to threshold primarily used
to detect single cylinder continuous and select|
paired cylinder continuous misfires in a non-
adapted system|

OR]

Method 2: Angular acceleration of crankshaft]
corrected for cylinders sharing same sensor|
wheel segments in transmission open state|
(clutch is disengaged), compared to threshold
primarily used to detect single cylinder continuous|
and select paired cylinder continuous misfires in al
non-adapted system

OR]

Method 2: Angular acceleration of crankshaft]
corrected for cylinders sharing same sensor|
wheel segments in idle state, compared to
threshold primarily used to detect single cylinder]|
continuous and select paired cylinder continuous
misfires in a non-adapted system

OR]|

Method 2: Angular acceleration of crankshaft]
corrected for cylinders sharing same sensor|
wheel segments in half-engine mode state,
compared to threshold primarily used to detect]
single cylinder continuous and select paired
cylinder continuous misfires in a non-adapted
system|
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Threshold Value

90 to 1050

100 to 1050

100 to 1050

95 to 180

66 to 2047.938

161to 275

2047.938

2047.938

2047.938

2047.938

2047.938

rad/s"2

rad/s"2

rad/s"2

rad/s"2

rad/s"2

rad/s"2

rad/s"2

rad/s"2

rad/s"2

rad/s*2

rad/s"2

Secondary Parameters

Engine speed

Enaine speed|

Enaine coolant temperature at enaine start|
OR

[Engine coolant temperature at engine start]

then monitoring enabled

Enaine coolant temperaturel|
Zero torque detection is not active|

means|
[Normalized inner engine torque|

OR]
Normalized inner engine torque|

OR]
Normalized inner engine torque|

OR]
Normalized inner engine torque|

where|
[A] Threshold zero torque, driving state (see
Look-Up Table #P0300-20)

[B] Map for zero torque correction, engine|
speed and altitude dependant (see Look-Up|
Table #P0300-26)|

[C] Map for zero torque correction, engine|
speed and engine temperature dependant|

[D] Threshold zero torque, idle state (see|

Look-Up Table #P0300-23)]

Enable Conditions
>= 350
<= 6000
> 724
< -7.24
> -7.24
= TRUE
> [A]+[B] + [C]
> [D] +[B] +[C]
> [E] +[B] + [C]
> [F]+[B]+[C]

= 5.32074 to 16.0797

= -1.66016 to 0

= 4.25720 to 6.52008

pm

dea C

deg C

dea C

%

%

see Fault
Paths 1-3
below

Time Required

MIL lllum.
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Component / System

Fault Code

Monitor Strategy Description

20 OBDGO7 ECM Summary Tables

Malfunction Criteria

Method 2: Angular acceleration of crankshaft]
corrected for cylinders sharing same sensor]
wheel segments in catalyst heating, compared to
threshold primarily used to detect single cylinder|
continuous and select paired cylinder continuous|
misfires in a non-adapted system

OR]

Method 3: Filtered angular acceleration of|
crankshaft in transmission grip state (clutch is|
engaged), compared to threshold primarily used
to detect various forms of single cylinder and
multiple cylinder continuous misfires (see Look-|
Up Table #P0300-5)]

where|

[A] Base continuous misfire threshold in the
transmission arip state|

[B] Smallest (negative) angular acceleration value|
from a non-misfiring cylinder; limited depending
on operating point|

OR]|

Method 3: Filtered angular acceleration of]|
crankshaft in transmission slip state (clutch is|
slipping), compared to threshold primarily used to|
detect various forms of single cylinder and
multiple cylinder continuous misfires (see Look-|
Up Table #P0300-11)

where|

[A] Base continuous misfire threshold in the
transmission slip state|

[B] Smallest (negative) angular acceleration value|
from a non-misfiring cylinder; limited depending
on operating point|

OR]

Method 3: Filtered angular acceleration of|
crankshaft in transmission open state (clutch is|
disengaged), compared to threshold primarily|
used to detect various forms of single cylinder|
and multiple cylinder continuous misfires (see
Look-Up Table #P0300-8)|

where|

[A] Base continuous misfire threshold in the
transmission open state|

[B] Smallest (negative) angular acceleration value|
from a non-misfiring cylinder; limited depending
on operating point|

OR]|

Method 3: Filtered angular acceleration of]|
crankshaft in idle state, compared to threshold
primarily used to detect various forms of single|
cylinder and multiple cylinder continuous misfires
(see Look-Up Table #P0300-2)|

where|

[A] Base continuous misfire threshold in the
transmission idle state|

[B] Smallest (negative) angular acceleration value,
from a non-misfiring cylinder; limited depending
on operating point|

OR|

Method 3: Filtered angular acceleration of]|
crankshaft in half-engine mode state, compared
to threshold primarily used to detect various forms|
of single cylinder and multiple cylinder continuous
misfires (see Look-Up Table #P0300-18)

where|

[A] Base continuous misfire threshold in the half-
enaine mode state|

[B] Smallest (negative) angular acceleration value|
from a non-misfiring cylinder; limited depending
on operatina point|

OR]

Method 3: Filtered angular acceleration of|
crankshaft in catalyst heating state, compared to
threshold primarily used to detect various forms of]
single cylinder and multiple cylinder continuous
misfires (see Look-Up Table #P0300-19)

where|
[A] Base continuous misfire threshold in catalyst]

heating state|

ECM Section Page 30 of 509

Threshold Value

2047.938

[AI+[B]

60to 913

measured parameter

[AI+(B]

601t0 913

measured parameter

[AI+[B]

90t0 913

measured parameter

[AI+(B]

105 to 135

measured parameter

[AI+(B]

60 to 2047.938

measured parameter

[AI+([B]

200 to 335

rad/s"2

rad/s"2

rad/s"2

rad/s"2

rad/s"2

rad/s"2

rad/s"2

rad/s"2

rad/s"2

rad/s"2

rad/s"2

rad/s"2

rad/s"2

rad/s"2

rad/s"2

rad/s"2

rad/s"2

rad/s"2

Secondary Parameters

[E] Threshold zero torque, half-engine mode|
state, driving (see Look-Up Table #P0300-]
24

[F] Threshold zero torque, half-engine mode
state, idle (see Look-Up Table #P0300-25

Overrun/fuel cut-off is not active

(Combustion delay after engine start has|
completed|

means|

[Engine speed

for|
Number of combustions]|

OR]
[Engine has re-started (start-stop)|

means|

Number of combustions after re-start))|
Calculated EPM segment time is valid

No pending or confirmed DTCs|

Basic enable conditions met|

Enable Conditions

2.00043 to 5.90057

2.00043 to 5.90057

TRUE

TRUE

500

TRUE

TRUE

see sheet inhibit
tables

see sheet enable
tables

%

%

pm

Time Required

MIL lllum.
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20 OBDGO7 ECM Summary Tables

Time Required MIL lllum.

Component / System Fault Code Monitor Strategy Description Malfunction Criteria Threshold Value Secondary Parameters

[B] Smallest (negative) angular acceleration valu measured parameter rad/s"2
from a non-misfiring cylinder; li d depen
on operating poin
Fault Path 1: Emission relevant misfire rate within first 1000 | Total misfire counts across all cylinders within first| > 69 - 1000 revs once per 2 Trip (with
crankshaft revolutions after engine start test frame outside of catalyst heating drive cycle similar
conditions
healing)
OR|
Total misfire counts across all cylinders within first] > 7 -
test frame durinq catalyst heating
and/or|
Total misfire counts for cylinder 1 within test| > [A]x[B] -
frame
where|
[A] Total misfire counts across all cylinders within = measured parameter -
test frame|
[B] Minimum ratio of misfire sum for cylinder- = 125 %
individual fault code|
with|
[One test frame defined bv:|
Total number of crankshaft revolutions in first test] = 1000 revolutions
frame specific to emission relevant misfire rate at|
engine start|
Fault Path 2: Emission relevant misfire rate after the first 1000 | Total misfire counts across all cylinders within test| > Al - 4 intervals of revs continuous 2 Trip (with
crankshaft revolutions frame| 1000 similar
conditions
healing)
andor|
Total misfire counts for cylinder 1 within test| > [Alx[B] -
frame|
where|
[A] Total misfire counts across all cylinders within = measured parameter -
test frame|
[B] Minimum ratio of misfire sum for cylinder-| = 12,5 %
individual fault code|
with|
[One test frame defined byv:|
Total number of crankshaft revolutions in test] = 1000 revolutions
frame for emission relevant misfire rate|
Misfire test frame counter] = 4 -
Fault Path 3: Catalyst damaging misfire rate W eighted misfire counter for exhaust bank > 2688 counts immediately - continuous | 1 Trip Blinking
after catalyst MIL (with similar|
damaging conditions
misfire rate is healing)
exceeded
OR]|
'Weighted misfire counter for exhaust bank during > 2688 counts
first interval after engine start
and/or|
Total weighted misfire counts for cylinder 1 within >= [A]x[B] -
test framel|
where|
[A] Total weighted misfire counts per exhaust] = measured parameter -
bank within test frame|
[B] Minimum ratio of weighted misfire sum for| = 125 %
cviinder-individual fault code
with
[One test frame defined bv:|
Total number of crankshaft revolutions in test] = 200 revolutions

frame for catalyst damaging misfire,
OR]|

Total number of crankshaft revolutions in first test| = [A]x[B] revolutions
frame after engine start for catalyst damaging
misfire|
[A] Total number of crankshaft revolutions in test| = 200 revolutions
frame for catalyst damaging misfire|
[B] Test frame extension factor for first interval = 1 -

after enaine start]
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Component / System

Misfire

Fault Code

P0307

Monitor Strategy Description

Indicates that the engine has experienced cylinder 7 misfiring,
detected by a crankshaft angle delay that is too great, caused
by a drop in the engine speed

20 OBDGO7 ECM Summary Tables

Malfunction Criteria

Method 1: Angular acceleration of crankshaft in
transmission grip state (clutch is engaged),
compared to threshold primarily used to detect|
single random misfire as well as single cylinder|
continuous misfire (see Look-Up Table #P0300-
4)|

OR]

Method 1: Angular acceleration of crankshaft in
transmission slip state (clutch is slipping),|
compared to threshold primarily used to detect|
single random misfire as well as single cylinder]
continuous misfire (see Look-Up Table #P0300-|
10))

OR]|

Method 1: Angular acceleration of crankshaft in
transmission open state (clutch is disengaged),
compared to threshold primarily used to detect|
single random misfire as well as single cylinder|
continuous misfire (see Look-Up Table #P0300-
7)

OR]

Method 1: Angular acceleration of crankshaft in
idle state, compared to threshold primarily used to
detect single random misfire as well as single|
cylinder continuous misfire (see Look-Up Table
#P0300-1)]

OR]

Method 1: Angular acceleration of crankshaft in
half-engine mode state, compared to threshold
primarily used to detect single random misfire as
well as single cylinder continuous misfire (see|
Look-Up Table #P0300-14)

OR]

Method 1: Angular acceleration of crankshaft in
catalyst heating, compared to threshold primarily}
used to detect single random misfire as well as
single cylinder continuous misfire (see Look-Up
Table #P0300-15)|

OR]

Method 2: Angular acceleration of crankshaft|
corrected for cylinders sharing same sensor|
wheel segments in transmission grip state (clutch
is engaged), compared to threshold primarily|
used to detect single cylinder continuous and
select paired cylinder continuous misfires in a non:
adapted system|

OR]

Method 2: Angular acceleration of crankshaft|
corrected for cylinders sharing same sensor|
wheel segments in transmission slip state (clutch
is slipping), compared to threshold primarily used
to detect single cylinder continuous and select|
paired cylinder continuous misfires in a non-
adapted system|

OR]

Method 2: Angular acceleration of crankshaft]
corrected for cylinders sharing same sensor|
wheel segments in transmission open state|
(clutch is disengaged), compared to threshold
primarily used to detect single cylinder continuous|
and select paired cylinder continuous misfires in al
non-adapted system

OR]

Method 2: Angular acceleration of crankshaft]
corrected for cylinders sharing same sensor|
wheel segments in idle state, compared to
threshold primarily used to detect single cylinder]|
continuous and select paired cylinder continuous
misfires in a non-adapted system

OR]|

Method 2: Angular acceleration of crankshaft]
corrected for cylinders sharing same sensor|
wheel segments in half-engine mode state,
compared to threshold primarily used to detect]
single cylinder continuous and select paired
cylinder continuous misfires in a non-adapted
system|
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Threshold Value

90 to 1050

100 to 1050

100 to 1050

95 to 180

66 to 2047.938

161to 275

2047.938

2047.938

2047.938

2047.938

2047.938

rad/s"2

rad/s"2

rad/s"2

rad/s"2

rad/s"2

rad/s"2

rad/s"2

rad/s"2

rad/s"2

rad/s*2

rad/s"2

Secondary Parameters

Engine speed

Enaine speed|

Enaine coolant temperature at enaine start|
OR

[Engine coolant temperature at engine start]

then monitoring enabled

Enaine coolant temperaturel|
Zero torque detection is not active|

means|
[Normalized inner engine torque|

OR]
Normalized inner engine torque|

OR]
Normalized inner engine torque|

OR]
Normalized inner engine torque|

where|
[A] Threshold zero torque, driving state (see
Look-Up Table #P0300-20)

[B] Map for zero torque correction, engine|
speed and altitude dependant (see Look-Up|
Table #P0300-26)|

[C] Map for zero torque correction, engine|
speed and engine temperature dependant|

[D] Threshold zero torque, idle state (see|

Look-Up Table #P0300-23)]

Enable Conditions
>= 350
<= 6000
> 724
< -7.24
> -7.24
= TRUE
> [A]+[B] + [C]
> [D] +[B] +[C]
> [E] +[B] + [C]
> [F]+[B]+[C]

= 5.32074 to 16.0797

= -1.66016 to 0

= 4.25720 to 6.52008

pm

dea C

deg C

dea C

%

%

see Fault
Paths 1-3
below

Time Required

MIL lllum.
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Component / System

Fault Code

Monitor Strategy Description

20 OBDGO7 ECM Summary Tables

Malfunction Criteria

Method 2: Angular acceleration of crankshaft]
corrected for cylinders sharing same sensor]
wheel segments in catalyst heating, compared to
threshold primarily used to detect single cylinder|
continuous and select paired cylinder continuous|
misfires in a non-adapted system

OR]

Method 3: Filtered angular acceleration of|
crankshaft in transmission grip state (clutch is|
engaged), compared to threshold primarily used
to detect various forms of single cylinder and
multiple cylinder continuous misfires (see Look-|
Up Table #P0300-5)]

where|

[A] Base continuous misfire threshold in the
transmission arip state|

[B] Smallest (negative) angular acceleration value|
from a non-misfiring cylinder; limited depending
on operating point|

OR]|

Method 3: Filtered angular acceleration of]|
crankshaft in transmission slip state (clutch is|
slipping), compared to threshold primarily used to|
detect various forms of single cylinder and
multiple cylinder continuous misfires (see Look-|
Up Table #P0300-11)

where|

[A] Base continuous misfire threshold in the
transmission slip state|

[B] Smallest (negative) angular acceleration value|
from a non-misfiring cylinder; limited depending
on operating point|

OR]

Method 3: Filtered angular acceleration of|
crankshaft in transmission open state (clutch is|
disengaged), compared to threshold primarily|
used to detect various forms of single cylinder|
and multiple cylinder continuous misfires (see
Look-Up Table #P0300-8)|

where|

[A] Base continuous misfire threshold in the
transmission open state|

[B] Smallest (negative) angular acceleration value|
from a non-misfiring cylinder; limited depending
on operating point|

OR]|

Method 3: Filtered angular acceleration of]|
crankshaft in idle state, compared to threshold
primarily used to detect various forms of single|
cylinder and multiple cylinder continuous misfires
(see Look-Up Table #P0300-2)|

where|

[A] Base continuous misfire threshold in the
transmission idle state|

[B] Smallest (negative) angular acceleration value,
from a non-misfiring cylinder; limited depending
on operating point|

OR|

Method 3: Filtered angular acceleration of]|
crankshaft in half-engine mode state, compared
to threshold primarily used to detect various forms|
of single cylinder and multiple cylinder continuous
misfires (see Look-Up Table #P0300-18)

where|

[A] Base continuous misfire threshold in the half-
enaine mode state|

[B] Smallest (negative) angular acceleration value|
from a non-misfiring cylinder; limited depending
on operatina point|

OR]

Method 3: Filtered angular acceleration of|
crankshaft in catalyst heating state, compared to
threshold primarily used to detect various forms of]
single cylinder and multiple cylinder continuous
misfires (see Look-Up Table #P0300-19)

where|
[A] Base continuous misfire threshold in catalyst]

heating state|
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Threshold Value

2047.938

[AI+[B]

60to 913

measured parameter

[AI+(B]

601t0 913

measured parameter

[AI+[B]

90t0 913

measured parameter

[AI+(B]

105 to 135

measured parameter

[AI+(B]

60 to 2047.938

measured parameter

[AI+([B]

200 to 335

rad/s"2

rad/s"2

rad/s"2

rad/s"2

rad/s"2

rad/s"2

rad/s"2

rad/s"2

rad/s"2

rad/s"2

rad/s"2

rad/s"2

rad/s"2

rad/s"2

rad/s"2

rad/s"2

rad/s"2

rad/s"2

Secondary Parameters

[E] Threshold zero torque, half-engine mode|
state, driving (see Look-Up Table #P0300-]
24

[F] Threshold zero torque, half-engine mode
state, idle (see Look-Up Table #P0300-25

Overrun/fuel cut-off is not active

(Combustion delay after engine start has|
completed|

means|

[Engine speed

for|
Number of combustions]|

OR]
[Engine has re-started (start-stop)|

means|

Number of combustions after re-start))|
Calculated EPM segment time is valid

No pending or confirmed DTCs|

Basic enable conditions met|

Enable Conditions

2.00043 to 5.90057

2.00043 to 5.90057

TRUE

TRUE

500

TRUE

TRUE

see sheet inhibit
tables

see sheet enable
tables

%

%

pm

Time Required

MIL lllum.
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20 OBDGO7 ECM Summary Tables

Time Required MIL lllum.

Component / System Fault Code Monitor Strategy Description Malfunction Criteria Threshold Value Secondary Parameters

[B] Smallest (negative) angular acceleration valu measured parameter rad/s"2
from a non-misfiring cylinder; li d depen
on operating poin
Fault Path 1: Emission relevant misfire rate within first 1000 | Total misfire counts across all cylinders within first| > 69 - 1000 revs once per 2 Trip (with
crankshaft revolutions after engine start test frame outside of catalyst heating drive cycle similar
conditions
healing)
OR|
Total misfire counts across all cylinders within first] > 7 -
test frame durinq catalyst heating
and/or|
Total misfire counts for cylinder 1 within test| > [A]x[B] -
frame
where|
[A] Total misfire counts across all cylinders within = measured parameter -
test frame|
[B] Minimum ratio of misfire sum for cylinder- = 125 %
individual fault code|
with|
[One test frame defined bv:|
Total number of crankshaft revolutions in first test] = 1000 revolutions
frame specific to emission relevant misfire rate at|
engine start|
Fault Path 2: Emission relevant misfire rate after the first 1000 | Total misfire counts across all cylinders within test| > Al - 4 intervals of revs continuous 2 Trip (with
crankshaft revolutions frame| 1000 similar
conditions
healing)
andor|
Total misfire counts for cylinder 1 within test| > [Alx[B] -
frame|
where|
[A] Total misfire counts across all cylinders within = measured parameter -
test frame|
[B] Minimum ratio of misfire sum for cylinder-| = 12,5 %
individual fault code|
with|
[One test frame defined byv:|
Total number of crankshaft revolutions in test] = 1000 revolutions
frame for emission relevant misfire rate|
Misfire test frame counter] = 4 -
Fault Path 3: Catalyst damaging misfire rate W eighted misfire counter for exhaust bank > 2688 counts immediately - continuous | 1 Trip Blinking
after catalyst MIL (with similar|
damaging conditions
misfire rate is healing)
exceeded
OR]|
'Weighted misfire counter for exhaust bank during > 2688 counts
first interval after engine start
and/or|
Total weighted misfire counts for cylinder 1 within >= [A]x[B] -
test framel|
where|
[A] Total weighted misfire counts per exhaust] = measured parameter -
bank within test frame|
[B] Minimum ratio of weighted misfire sum for| = 125 %
cviinder-individual fault code
with
[One test frame defined bv:|
Total number of crankshaft revolutions in test] = 200 revolutions

frame for catalyst damaging misfire,
OR]|

Total number of crankshaft revolutions in first test| = [A]x[B] revolutions
frame after engine start for catalyst damaging
misfire|
[A] Total number of crankshaft revolutions in test| = 200 revolutions
frame for catalyst damaging misfire|
[B] Test frame extension factor for first interval = 1 -

after enaine start]
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Component / System

Misfire

Fault Code

P0308

Monitor Strategy Description

Indicates that the engine has experienced cylinder 8 misfiring,
detected by a crankshaft angle delay that is too great, caused
by a drop in the engine speed

20 OBDGO7 ECM Summary Tables

Malfunction Criteria

Method 1: Angular acceleration of crankshaft in
transmission grip state (clutch is engaged),
compared to threshold primarily used to detect|
single random misfire as well as single cylinder|
continuous misfire (see Look-Up Table #P0300-
4)|

OR]

Method 1: Angular acceleration of crankshaft in
transmission slip state (clutch is slipping),|
compared to threshold primarily used to detect|
single random misfire as well as single cylinder]
continuous misfire (see Look-Up Table #P0300-|
10))

OR]|

Method 1: Angular acceleration of crankshaft in
transmission open state (clutch is disengaged),
compared to threshold primarily used to detect|
single random misfire as well as single cylinder|
continuous misfire (see Look-Up Table #P0300-
7)

OR]

Method 1: Angular acceleration of crankshaft in
idle state, compared to threshold primarily used to
detect single random misfire as well as single|
cylinder continuous misfire (see Look-Up Table
#P0300-1)]

OR]

Method 1: Angular acceleration of crankshaft in
half-engine mode state, compared to threshold
primarily used to detect single random misfire as
well as single cylinder continuous misfire (see|
Look-Up Table #P0300-14)

OR]

Method 1: Angular acceleration of crankshaft in
catalyst heating, compared to threshold primarily}
used to detect single random misfire as well as
single cylinder continuous misfire (see Look-Up
Table #P0300-15)|

OR]

Method 2: Angular acceleration of crankshaft|
corrected for cylinders sharing same sensor|
wheel segments in transmission grip state (clutch
is engaged), compared to threshold primarily|
used to detect single cylinder continuous and
select paired cylinder continuous misfires in a non:
adapted system|

OR]

Method 2: Angular acceleration of crankshaft|
corrected for cylinders sharing same sensor|
wheel segments in transmission slip state (clutch
is slipping), compared to threshold primarily used
to detect single cylinder continuous and select|
paired cylinder continuous misfires in a non-
adapted system|

OR]

Method 2: Angular acceleration of crankshaft]
corrected for cylinders sharing same sensor|
wheel segments in transmission open state|
(clutch is disengaged), compared to threshold
primarily used to detect single cylinder continuous|
and select paired cylinder continuous misfires in al
non-adapted system

OR]

Method 2: Angular acceleration of crankshaft]
corrected for cylinders sharing same sensor|
wheel segments in idle state, compared to
threshold primarily used to detect single cylinder]|
continuous and select paired cylinder continuous
misfires in a non-adapted system

OR]|

Method 2: Angular acceleration of crankshaft]
corrected for cylinders sharing same sensor|
wheel segments in half-engine mode state,
compared to threshold primarily used to detect]
single cylinder continuous and select paired
cylinder continuous misfires in a non-adapted
system|
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Threshold Value

90 to 1050

100 to 1050

100 to 1050

95 to 180

66 to 2047.938

161to 275

2047.938

2047.938

2047.938

2047.938

2047.938

rad/s"2

rad/s"2

rad/s"2

rad/s"2

rad/s"2

rad/s"2

rad/s"2

rad/s"2

rad/s"2

rad/s*2

rad/s"2

Secondary Parameters

Engine speed

Enaine speed|

Enaine coolant temperature at enaine start|
OR

[Engine coolant temperature at engine start]

then monitoring enabled

Enaine coolant temperaturel|
Zero torque detection is not active|

means|
[Normalized inner engine torque|

OR]
Normalized inner engine torque|

OR]
Normalized inner engine torque|

OR]
Normalized inner engine torque|

where|
[A] Threshold zero torque, driving state (see
Look-Up Table #P0300-20)

[B] Map for zero torque correction, engine|
speed and altitude dependant (see Look-Up|
Table #P0300-26)|

[C] Map for zero torque correction, engine|
speed and engine temperature dependant|

[D] Threshold zero torque, idle state (see|

Look-Up Table #P0300-23)]

Enable Conditions
>= 350
<= 6000
> 724
< -7.24
> -7.24
= TRUE
> [A]+[B] + [C]
> [D] +[B] +[C]
> [E] +[B] + [C]
> [F]+[B]+[C]

= 5.32074 to 16.0797

= -1.66016 to 0

= 4.25720 to 6.52008

pm

dea C

deg C

dea C

%

%

see Fault
Paths 1-3
below

Time Required

MIL lllum.
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Component / System

Fault Code

Monitor Strategy Description

20 OBDGO7 ECM Summary Tables

Malfunction Criteria

Method 2: Angular acceleration of crankshaft]
corrected for cylinders sharing same sensor]
wheel segments in catalyst heating, compared to
threshold primarily used to detect single cylinder|
continuous and select paired cylinder continuous|
misfires in a non-adapted system

OR]

Method 3: Filtered angular acceleration of|
crankshaft in transmission grip state (clutch is|
engaged), compared to threshold primarily used
to detect various forms of single cylinder and
multiple cylinder continuous misfires (see Look-|
Up Table #P0300-5)]

where|

[A] Base continuous misfire threshold in the
transmission arip state|

[B] Smallest (negative) angular acceleration value|
from a non-misfiring cylinder; limited depending
on operating point|

OR]|

Method 3: Filtered angular acceleration of]|
crankshaft in transmission slip state (clutch is|
slipping), compared to threshold primarily used to|
detect various forms of single cylinder and
multiple cylinder continuous misfires (see Look-|
Up Table #P0300-11)

where|

[A] Base continuous misfire threshold in the
transmission slip state|

[B] Smallest (negative) angular acceleration value|
from a non-misfiring cylinder; limited depending
on operating point|

OR]

Method 3: Filtered angular acceleration of|
crankshaft in transmission open state (clutch is|
disengaged), compared to threshold primarily|
used to detect various forms of single cylinder|
and multiple cylinder continuous misfires (see
Look-Up Table #P0300-8)|

where|

[A] Base continuous misfire threshold in the
transmission open state|

[B] Smallest (negative) angular acceleration value|
from a non-misfiring cylinder; limited depending
on operating point|

OR]|

Method 3: Filtered angular acceleration of]|
crankshaft in idle state, compared to threshold
primarily used to detect various forms of single|
cylinder and multiple cylinder continuous misfires
(see Look-Up Table #P0300-2)|

where|

[A] Base continuous misfire threshold in the
transmission idle state|

[B] Smallest (negative) angular acceleration value,
from a non-misfiring cylinder; limited depending
on operating point|

OR|

Method 3: Filtered angular acceleration of]|
crankshaft in half-engine mode state, compared
to threshold primarily used to detect various forms|
of single cylinder and multiple cylinder continuous
misfires (see Look-Up Table #P0300-18)

where|

[A] Base continuous misfire threshold in the half-
enaine mode state|

[B] Smallest (negative) angular acceleration value|
from a non-misfiring cylinder; limited depending
on operatina point|

OR]

Method 3: Filtered angular acceleration of|
crankshaft in catalyst heating state, compared to
threshold primarily used to detect various forms of]
single cylinder and multiple cylinder continuous
misfires (see Look-Up Table #P0300-19)

where|
[A] Base continuous misfire threshold in catalyst]

heating state|
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Threshold Value

2047.938

[AI+[B]

60to 913

measured parameter

[AI+(B]

601t0 913

measured parameter

[AI+[B]

90t0 913

measured parameter

[AI+(B]

105 to 135

measured parameter

[AI+(B]

60 to 2047.938

measured parameter

[AI+([B]

200 to 335

rad/s"2

rad/s"2

rad/s"2

rad/s"2

rad/s"2

rad/s"2

rad/s"2

rad/s"2

rad/s"2

rad/s"2

rad/s"2

rad/s"2

rad/s"2

rad/s"2

rad/s"2

rad/s"2

rad/s"2

rad/s"2

Secondary Parameters

[E] Threshold zero torque, half-engine mode|
state, driving (see Look-Up Table #P0300-]
24

[F] Threshold zero torque, half-engine mode
state, idle (see Look-Up Table #P0300-25

Overrun/fuel cut-off is not active

(Combustion delay after engine start has|
completed|

means|

[Engine speed

for|
Number of combustions]|

OR]
[Engine has re-started (start-stop)|

means|

Number of combustions after re-start))|
Calculated EPM segment time is valid

No pending or confirmed DTCs|

Basic enable conditions met|

Enable Conditions

2.00043 to 5.90057

2.00043 to 5.90057

TRUE

TRUE

500

TRUE

TRUE

see sheet inhibit
tables

see sheet enable
tables

%

%

pm

Time Required

MIL lllum.
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20 OBDGO7 ECM Summary Tables

Time Required MIL lllum.

Component / System Fault Code Monitor Strategy Description Malfunction Criteria Threshold Value Secondary Parameters

[B] Smallest (negative) angular acceleration valu measured parameter rad/s"2
from a non-misfiring cylinder; li d depen
on operating poin
Fault Path 1: Emission relevant misfire rate within first 1000 | Total misfire counts across all cylinders within first| > 69 - 1000 revs once per 2 Trip (with
crankshaft revolutions after engine start test frame outside of catalyst heating drive cycle similar
conditions
healing)
OR|
Total misfire counts across all cylinders within first] > 7 -
test frame durinq catalyst heating
and/or|
Total misfire counts for cylinder 1 within test| > [A]x[B] -
frame
where|
[A] Total misfire counts across all cylinders within = measured parameter -
test frame|
[B] Minimum ratio of misfire sum for cylinder- = 125 %
individual fault code|
with|
[One test frame defined bv:|
Total number of crankshaft revolutions in first test] = 1000 revolutions
frame specific to emission relevant misfire rate at|
engine start|
Fault Path 2: Emission relevant misfire rate after the first 1000 | Total misfire counts across all cylinders within test| > Al - 4 intervals of revs continuous 2 Trip (with
crankshaft revolutions frame| 1000 similar
conditions
healing)
andor|
Total misfire counts for cylinder 1 within test| > [Alx[B] -
frame|
where|
[A] Total misfire counts across all cylinders within = measured parameter -
test frame|
[B] Minimum ratio of misfire sum for cylinder-| = 12,5 %
individual fault code|
with|
[One test frame defined byv:|
Total number of crankshaft revolutions in test] = 1000 revolutions
frame for emission relevant misfire rate|
Misfire test frame counter] = 4 -
Fault Path 3: Catalyst damaging misfire rate W eighted misfire counter for exhaust bank > 2688 counts immediately - continuous | 1 Trip Blinking
after catalyst MIL (with similar|
damaging conditions
misfire rate is healing)
exceeded
OR]|
'Weighted misfire counter for exhaust bank during > 2688 counts
first interval after engine start
and/or|
Total weighted misfire counts for cylinder 1 within >= [A]x[B] -
test framel|
where|
[A] Total weighted misfire counts per exhaust] = measured parameter -
bank within test frame|
[B] Minimum ratio of weighted misfire sum for| = 125 %
cviinder-individual fault code
with
[One test frame defined bv:|
Total number of crankshaft revolutions in test] = 200 revolutions

frame for catalyst damaging misfire,
OR]|

Total number of crankshaft revolutions in first test| = [A]x[B] revolutions
frame after engine start for catalyst damaging
misfire|
[A] Total number of crankshaft revolutions in test| = 200 revolutions
frame for catalyst damaging misfire|
[B] Test frame extension factor for first interval = 1 -

after enaine start]
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Component / System

Evaporative System

Fault Code

P0497

P0496

Monitor Strategy Description

Monitoring of fuel tank pressure while CVV is closed and CPV
open (CPV stuck closed)

Monitoring of fuel tank pressure while CPV and CVV are
closed (CPV stuck open)

20 OBDGO7 ECM Summary Tables

Malfunction Criteria

Difference between low pass filtered tank and
start pressure for Tank leakage diagnosis
OR

Integrated CPV mass flow during vacuum build-
up

Difference between low pass filtered tank and
start pressure for Tank leakage diagnosis
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Threshold Value

-0.007446

0.08993

-0.060059

kPa

kPa

Secondary Parameters

Basic Enable conditions are fuffiled as
following conditions:

Diagnosis of canister purge system is active
means

(
Batterv Voltaae

Batterv Voltaae

Fuel Tank Pressure

Fuel Tank Pressure

Pressure ratio of manifold pressure and
ambient pressure

)
Engine Coolant Temperature
ambient air temperature
vehicle speed

enaine speed

Purae mass flow
Canister close valve check

Lownass filtered tank pressure
Time for measurement (maximum)
Pressure Stabilization Check

(

Absolute reference value of differential tank
pressure

for time

)

Compensation Gradient Determination
Time for aradient measurements
)

Monitor has not completed this drive cycle
(i.e. monitor runs once per trip)
Basic enable conditions met

No pending or confirmed DTCs

Basic Enable conditions are fulfiled as
following conditions:

Diagnosis of canister purge system is active

means
(
Batterv Voltaae

Batterv Voltage

Fuel Tank Pressure

Fuel Tank Pressure

Pressure ratio of manifold pressure and
ambient pressure

Enaine Coolant Temperature
ambient air temperature
vehicle speed

enaine speed

(
Purge mass flow

Canister close valve check
(

Lowpass filtered tank pressure

OR

Time for measurement (maximum)
Pressure Stabilization Check

(

Absolute reference value of differential tank
pressure

for time

)

Compensation Gradient Determination
(

Time for aradient measurements

>=
<=
>=
<=

Enable Conditions

TRUE

TRUE

10.9
16
-3500
1300.049
0.796875

69.8
-7.5
0.12622747
0

0.008355556
TRUE
-900.024
5
TRUE

0.039917

TRUE
see sheet enable
tables

see sheet inhibit
tables

TRUE

TRUE

10.9
16
-3500
1300.049
0.796875

69.8
-7.5
0.12622747
0

0.008355556
TRUE
-900.024
5
TRUE

0.039917

deq C
dea C
moh
om

alsec

Pa
Pa

dea C
deqa C
mph
om

alsec

Pa

once per
driving cvcle

once per
driving cvcle

Time Required

once per
driving cycle

once per
driving cycle
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Component / System

Fault Code

PO4DF

PO4AE

Monitor Strategy Description

Canister purge valve Bank1 is monitored for further pinpointing
of a stuck open pruge valve. The diagnostic evaluates the

impact on the MAP pressure bank 1 signal during an
intrusively commanded purge valve opening

Canister purge valve Bank2 is monitored for further pinpointing
of a stuck open pruge valve. The diagnostic evaluates the

impact on the MAP pressure bank 2 signal during an
intrusively commanded purge valve opening

20 OBDGO7 ECM Summary Tables

Malfunction Criteria

failing counter results during canister purge valve
bank 1 diagnosis

Counter is incremented if the following occurs
(during intrusive purge valve command):
difference in intake manifold pressure bank1

e is between intake manifold pressure
bank 1 at the beginning of intrusive canister
purge valve activation and the end)

failing counter results during canister purge valve
diagnosis

Counter is incremented if the following occurs
(during intrusive purge valve command):
difference in intake manifold pressure bank2
(difference is between intake manifold pressure
bank 2 at the beginning of intrusive canister
purge valve activation and the end)
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Threshold Value

2.1992

kPa

kPa

Secondary Parameters

Monitor has not completed this drive cycle
(i.e. monitor runs once per trip)
Basic enable conditions met

No pending or confirmed DTCs

integrated purge mass flow bank 2

filtered difference of environmental pressure
and intake manifold pressure

Canister purge valve release conditions
met:

(
enaine coolant temperature

ambient air pressure correction factor
ambient air temperature

)
time in between diagnostic events has
elapsed. Waiting time betwee events
Difference in filtered mixture correction
Difference in filtered mixture correction

Monitor has not completed this drive cycle
(i.e. monitor runs once per trip)
Basic enable conditions met

No pending or confirmed DTCs

integrated purge mass flow bank 2

filtered difference of environmental pressure
and intake manifold pressure

Canister purge valve release conditions
met:

(
enaine coolant temperature

ambient air pressure correction factor
ambient air temperature

)
time in between diagnostic events has
elapsed. Waiting time betwee events
Difference in filtered mixture correction
Difference in filtered mixture correction

Monitor has not completed this drive cycle
(i.e. monitor runs once per trip)
Basic enable conditions met

No pending or confirmed DTCs

Enable Conditions

= TRUE

= see sheet enable
tables

= see sheet inhibit
tables

>= 0

< 30

= TRUE

> 69.8

> 0.690002

> -7.5

= 1

> 0.099976

< -0.099976

= TRUE

= see sheet enable
tables

= see sheet inhibit
tables

>= 0

< 30

= TRUE

> 69.8

> 0.690002

> 7.5

= 1

> 0.099976

< -0.099976

= TRUE

= see sheet enable
tables

= see sheet inhibit
tables

dea C

dea C

once per
driving cvcle

once per
driving cvcle

Time Required

sec

sec

e e e e Y I—
)
)

continuous

continuous

MIL lllum.

2 Trips

2 Trips
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Component / System

Fault Code

P0442

Monitor Strategy Description

Phase 1:

Monitoring of vacuum decay gradient while CPV and CVV are
rlncad (annina an

Phase 2:

Monitoring of tank pressure while CPV and CVV are closed
(engine off).

20 OBDGO7 ECM Summary Tables

Malfunction Criteria

Engine Off Natural Vacuum Test:

EWMA filtered fault index

based on:

(
Difference between max. tank differential
pressure & min. tank differential pressure (A-B)
(see Look-Up-Table #P0422-1)

Max. & min differential pressures are observable

Phase 1 (CPV and CVV are closed):
(

A (Maximum pressure)

1 phase (CPV closed and CVV open):
Wait for pressure to reach barometric pressure.

)

Phase 2 (CPV and CVV are closed):
(
\Wait for pressure to reach barometric pressure.
B: Minimum pressure

)
)

ECM Section Page 40 of 509

Threshold Value

0.5

300.049 to 550.049

300

factor

Secondary Parameters

ions specific to Phase 1(engine
running):

Tank pressure vacuum decay gradient while
CPV and CVV are closed (see Look-Up-
Table #P0422-2)

Engine coolant temperature at start

Engine coolant temperature at start
Ambient temperature

Ambient temperature
Fuel tank level

Fuel tank level

(
Absolute change in barometric pressure
for time

)
Canister purge active

Minimum purging time of the charcoal
Time since last charcoal canister purging
Load factor of charcoal canister

for time

Conditions specific to Phase 2 (engine
Canister purge valve (CPV) commanded
Canister vent valve (CVV) commanded
P0446, P0496, P0455 diagnostics have
Ambient temperature

Ambient temperature

Engine coolant temperature at start
Engine coolant temperature at start -
Engine had been running for time

Driving distance covered in current dcy

(
Load factor of charcoal canister
for time

)
Barometric pressure

Engine coolant temperature at engine off
Battery voltage

Condition - refueling detected

Condition filler cap has been opened
Condition - Sloshing of fuel detected

EWMA Filter Normal Mode:
Filter coefficient for stabilized mode

Number of measurements for stabilized

EWMA Filter Fast Initial Response (FIR)
Filter coefficient for Fast Initial Response

EWMA Filter Rapid Response (RR)

Filter coefficient for Rapid Responde mode

No pending or confirmed DTCs

Basic enable conditions met

A

A A Vo 1

v
i

vV ovov v

Enable Conditions

0.0042 to 0.0180

100.5
353

75
77
64

1.6016

TRUE
20
35
40
30

63.99805
30

70
60
10.9
FALSE
FALSE
FALSE

0.179688
6

0.200012

0.203125

see sheet inhibit
tables

see sheet enable
tables

hPals

deg C

deg C
deg C

factor

factor

factor

Time Required

MIL lllum.

1 Trip

EWMA
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Component / System

Fuel System

Fault Code

PO171

Monitoring of maximum lambda controller deviation when the
lambda controller mean value is greater than the calibrated

threshold

Monitor Strategy Description

20 OBDGO7 ECM Summary Tables

Malfunction Criteria

Deviation of fast lambda controller mean value
from 1.0

ECM Section Page 41 of 509

Threshold Value

0.230011

Secondary Parameters

(
(
Unrestricted operation of Upstream closed
loop lambda controller is active

Enleanment protection of lambda
controller
(
Large deceleration enleanment
protection of lambda controller

Relative fuel mass transient component
threshold for deceleration enleanment

Relative fuel mass transient component
threshold for deceleration enleanment in
bank 2

)

for time (See-Look Ubp-table #P2177-5)
)

OR
(
Large acceleration enrichment protection
of lambda controller

Relative fuel mass transient componet
threshold for acceleration enrichment

and
Relative fuel mass transient componet
threshold for acceleration enrichment

)
for time (See-Look Up-table #P2177-6)
)

)
and
Upstream Lambda closed loop control for
bank 1
(
Lambda control after injection cut off or
fuel cut off is disabled
and
Lambda swtiched ON after fuel cutoff
(

Fuel cut off is active
and
(
time counter for after fuel cut off for
enabling lambda control
OR
(
Absolute value of diffence in lambda
of bank 1
and
Difference of counter time and plant
time constant
a-(b+c)
where a is time counter for after fuel
cut off for enabling lambda control
b is plant time constant for continuous
air/fuel control
c is plant parameter for dead time for
lambda control

)
)
and
LSU sensor upstream to catalyst ready for:
operation
(
Level of lambda sensor 1 sianal quality
)

and

OBDII error flag, lambda control disabled

Iniector power staae fault is active
and

Enable Conditions

TRUE

FALSE

FALSE

-10.0078

-10.0078

03to1

FALSE

19.0078

19.0078

05t01

TRUE

FALSE

TRUE

FALSE

0.1001

TRUE

FALSE

FALSE

%lseg

%lseg

%lseg

%lseg

Time Required

MIL lllum.

2 Trips
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Component / System

Fault Code

Monitor Strategy Description

20 OBDGO7 ECM Summary Tables

Malfunction Criteria
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Threshold Value

Secondary Parameters

Camshaft fault in critical operating range
present and MAF is main air charge senor

and
(
lambda control is active since warmup is
finished
and
Relative air charge

for time

)
and
Lamda control active due to GDI mode
chanae
(
GDI mode homoaeneous
for time

)

and

lambda value referred to sensor fitting
location

and

Minimum injection time limitation for GDI
mode is active

)

and

Width of dead zone for lambda control
deviation in case of scavenaing

(
Canister purge valve is active and open
OR
Integral of canister purge mass flow after a

longer purge stop
OR
Condition for limit control

(
Canister purge rate reduction because of]
fuel rate controller deviations
and
Canister purge mass flow (see Look-Up-
Table #P0171-1)

for time
)
and
Engine Coolant temperature
and
Number of injections for enabling fuel
mixture adaptation diaanosis
and
hiah amount fuel in the oil
(
Maximum proportion of evaporating fuel
from the enaine oil to the fuel demand

)
for time
)
No pending or confirmed DTCs

Basic enable conditions met

v
i1

Enable Conditions

FALSE -

TRUE -

TRUE -

TRUE -

0.6499 -

FALSE -

0.999969 -

FALSE -

11.32 g

TRUE -

0.8333333333333

0 deq C

700 -

FALSE -

0.148437 -

100 sec

see sheet inhibit -
tables

see sheet enable -
tables

Time Required

MIL lllum.
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Component / System

Fault Code

P0172

Monitoring of minimum lambda controller deviation when the
lambda controller mean value is lesser than the calibrated

threshold

Monitor Strategy Description

20 OBDGO7 ECM Summary Tables

Malfunction Criteria

Deviation of fast lambda controller mean value
from 1.0

ECM Section Page 43 of 509

Threshold Value

-0.230011

Secondary Parameters

(
(
Unrestricted operation of Upstream closed
loop lambda controller is active
(
Enleanment protection of lambda
controller
(
Large deceleration enleanment
protection of lambda controller

Relative fuel mass transient component
threshold for deceleration enleanment

Relative fuel mass transient component
threshold for deceleration enleanment in
bank 2

)
for time (See-Look Up-table #P2177-5)
)

OR
(
Large acceleration enrichment protection
of lambda controller

Relative fuel mass transient componet
threshold for acceleration enrichment

and
Relative fuel mass transient componet
threshold for acceleration enrichment

)
for time (See-Look Up-table #P2177-6)
)

)
and
Upstream Lambda closed loop control for
bank 1
(
Lambda control after injection cut off or
fuel cut off is disabled
and
Lambda swtiched ON after fuel cutoff

Fuel cut off is active
and
(
time counter for after fuel cut off for
enabling lambda control
OR
(
Absolute value of diffence in lambda
of bank 1
and
Difference of counter time and plant
time constant
a-(b+c)
where a is time counter for after fuel
cut off for enabling lambda control
b is plant time constant for continuous
air/fuel control
c is plant parameter for dead time for
lambda control
)
)
)
and
LSU sensor upstream to catalyst ready for:
operation

(
Level of lambda sensor 1 sianal quality

and
OBDII error flag, lambda control disabled

(
Iniector power stage fault is active
and

Enable Conditions

TRUE

FALSE

FALSE

-10.0078

-10.0078

03to1

FALSE

19.0078

19.0078

05to1

TRUE

FALSE

TRUE

FALSE

0.1001

TRUE

FALSE

FALSE

%lseg

%lseg

%lseg

%lseg

Time Required

MIL lllum.

2 Trips
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Component / System

Fault Code

Monitor Strategy Description

20 OBDGO7 ECM Summary Tables

Malfunction Criteria
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Threshold Value

Secondary Parameters

Camshaft fault in critical operating range
present and MAF is main air charge senor

and
(
lambda control is active since warmup is
finished
and
Relative air charge

for time

)
and
Lamda control active due to GDI mode
chanae
(
GDI mode homoaeneous
for time

)

and

lambda value referred to sensor fitting
location

and

Minimum injection time limitation for GDI
mode is active

)

and

Width of dead zone for lambda control
deviation in case of scavenaing

(
Canister purge valve is active and open
OR
Integral of canister purge mass flow after a

longer purge stop
OR
Condition for limit control

(
Canister purge rate reduction because of]
fuel rate controller deviations
and
Canister purge mass flow (see Look-Up-
Table #P0171-1)

for time
)
and
Engine Coolant temperature
and
Number of injections for enabling fuel
mixture adaptation diaanosis
and
hiah amount fuel in the oil
(
Maximum proportion of evaporating fuel
from the enaine oil to the fuel demand

)
for time
)
No pending or confirmed DTCs

Basic enable conditions met

v
i1

Enable Conditions

FALSE -

TRUE -

TRUE -

TRUE -

0.6499 -

FALSE -

0.999969 -

FALSE -

11.32 g

TRUE -

0.8333333333333

0 deq C

700 -

FALSE -

0.148437 -

100 sec

see sheet inhibit -
tables

see sheet enable -
tables

Time Required

MIL lllum.
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Component / System

Fault Code

P0174

Monitoring of maximum lambda controller deviation when the
lambda controller mean value is greater than the calibrated

threshold

Monitor Strategy Description

20 OBDGO7 ECM Summary Tables

Malfunction Criteria

Deviation of fast lambda controller mean value
from 1.0 of bank 2
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Threshold Value

0.230011

Secondary Parameters

(
(
Unrestricted operation of Upstream closed
loop lambda controller of bank 2 is active

(
Enleanment protection of lambda
controller of bank 2

Large deceleration enleanment
protection of lambda controller

Relative fuel mass transient component
threshold for deceleration enleanment

Relative fuel mass transient component
threshold for deceleration enleanment in
bank 2

)
for time (See-Look Up-table #P2177-5)
)

OR
(
Large acceleration enrichment protection
of lambda controller

Relative fuel mass transient componet
threshold for acceleration enrichment

and
Relative fuel mass transient componet
threshold for acceleration enrichment

)
for time (See-Look Up-table #P2177-6)
)

)
and
Upstream Lambda closed loop control for
bank 2
(
Lambda control after injection cut off or
fuel cut off of bank 2 is disabled
and
Lambda swtiched ON after fuel cutoff of
bank 2

Fuel cut off is active
and
(
time counter for after fuel cut off for
enabling lambda control
OR
(
Absolute value of diffence in lambda
of bank 2
and
Difference of counter time and plant
time constant
a-(b+c)
where a is time counter for after fuel
cut off for enabling lambda control
b is plant time constant for continuous
air/fuel control
c is plant parameter for dead time for
lambda control

)
)
and
LSU sensor upstream to catalyst ready for:
operation in bank 2

Level of lambda sensor 1 signal quality of]
bank 2
)
and
OBDII error flag, lambda control of bank 2
disabled
(

Enable Conditions

TRUE

FALSE

FALSE

-10.0078

-10.0078

03to1

FALSE

19.0078

19.0078

05t01

TRUE

FALSE

TRUE

FALSE

0.1001

TRUE

FALSE

%lseg

%lseg

%lseg

%lseg

Time Required

MIL lllum.

2 Trips
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Component / System

Fault Code

Monitor Strategy Description

20 OBDGO7 ECM Summary Tables

Malfunction Criteria
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Threshold Value

Secondary Parameters

Iniector power stage fault is active

and

Camshaft fault in critical operating range
present and MAF is main air charge senor

and
(
lambda control is active since warmup is
finished
and
Relative air charge

for time

)
and
Lamda control active due to GDI mode
chanae
(
GDI mode homoaeneous
for time

)

and

lambda value referred to sensor fitting
location of bank 2

and

Minimum injection time limitation for GDI
mode of bank 2 is active

)

and

Width of dead zone for lambda control
deviation in case of scavenaing

(
Canister purge valve is active and open
OR
Integral of canister purge mass flow after a

lonaer purae stop
OR
Condition for limit control

(
Canister purge rate reduction because of]
fuel rate controller deviations
and
Canister purge mass flow (see Look-Up-
Table #P0171-1)

for time
)
and
Engine Coolant temperature
and
Number of injections for enabling fuel
mixture adaptation diaanosis
and
hiah amount fuel in the oil
(
Maximum proportion of evaporating fuel
from the enaine oil to the fuel demand

)
for time
)
No pending or confirmed DTCs

Basic enable conditions met

Enable Conditions

= FALSE -

= FALSE -

= TRUE -

= TRUE -

TRUE -
0.8 sec

v
i1

>= 0.6499 -

= FALSE -

< 0.999969 -

= FALSE -

>= 11.32 g

TRUE -

<= Oto glsec
0.8333333333333

>= 10 sec
>= 0 deq C
>= 700 -

= FALSE -

< 0.148437 -
>= 100 sec

= see sheet inhibit -
tables

= see sheet enable -
tables

Time Required

MIL lllum.
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Component / System

Fault Code

P0175

Monitor Strategy Description

Minimum rationality threshold

Monitoring of fast lambda controller mean value against

20 OBDGO7 ECM Summary Tables

Malfunction Criteria

Deviation of fast lambda controller mean value
from 1.0 corrected with P-part controller, bank 2

ECM Section Page 47 of 509

Threshold Value

-0.230011

Secondary Parameters

(
(
Unrestricted operation of Upstream closed
loop lambda controller of bank 2 is active

(
Enleanment protection of lambda
controller of bank 2
(
Large deceleration enleanment
protection of lambda controller

Relative fuel mass transient component
threshold for deceleration enleanment

Relative fuel mass transient component
threshold for deceleration enleanment in
bank 2

)
for time (See-Look Up-table #P2177-5)
)

OR
(
Large acceleration enrichment protection
of lambda controller

Relative fuel mass transient componet
threshold for acceleration enrichment

and
Relative fuel mass transient componet
threshold for acceleration enrichment

)
for time (See-Look Up-table #P2177-6)
)

)
and
Upstream Lambda closed loop control for
bank 2
(
Lambda control after injection cut off or
fuel cut off of bank 2 is disabled
and
Lambda swtiched ON after fuel cutoff of
bank 2
(
Fuel cut off is active
and
(
time counter for after fuel cut off for
enabling lambda control
OR
(
Absolute value of diffence in lambda
of bank 2
and
Difference of counter time and plant
time constant
a-(b+c)
where a is time counter for after fuel
cut off for enabling lambda control
b is plant time constant for continuous
air/fuel control
c is plant parameter for dead time for
lambda control

)
)
and
LSU sensor upstream to catalyst ready for:
operation in bank 2

Level of lambda sensor 1 signal quality of]
bank 2
)
and
OBDII error flag, lambda control of bank 2

disabled

Enable Conditions

TRUE

FALSE

FALSE

-10.0078

-10.0078

03to1

FALSE

19.0078

19.0078

05to1

TRUE

FALSE

TRUE

FALSE

0.1001

FALSE

%lseg

%lseg

%lseg

%lseg

Time Required

MIL lllum.

2 Trips
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Component / System

Fault Code

Monitor Strategy Description

20 OBDGO7 ECM Summary Tables

Malfunction Criteria
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Threshold Value

Secondary Parameters

Iniector power staae fault is active

and

Camshaft fault in critical operating range
present and MAF is main air charge senor

)
and

lambda control is active since warmup is
finished

and

Relative air charge

for time

)
and
Lamda control active due to GDI mode
chanae
(
GDI mode homogeneous
for time
)
)
and
lambda value referred to sensor fitting
location of bank 2
and
Minimum injection time limitation for GDI
mode of bank 2 is active
)
and
Width of dead zone for lambda control
deviation in case of scavenging
)
(
Canister purae valve is active and open
OR
Integral of canister purge mass flow after a
longer purge stop
OR
Condition for limit control

(
Canister purge rate reduction because of|
fuel rate controller deviations
and
Canister purge mass flow (see Look-Up-
Table #P0171-1)

)
for time
)
and
Enaine Coolant temperature
and
Number of injections for enabling fuel
mixture adaptation diagnosis
and
hiah amount fuel in the oil

Maximum proportion of evaporating fuel
from the engine oil to the fuel demand
)
)
for time

No pending or confirmed DTCs

Basic enable conditions met

Enable Conditions

= FALSE
= FALSE
= TRUE
> 0
>= 2

= TRUE
= TRUE
>= 0.8
>= 0.6499
= FALSE
< 0.999969
= FALSE
>= 11.32
= TRUE
>= 0

<= o
0.8333333333333

>= 10

>= 0

>= 700

= FALSE

< 0.148437

>= 100

= see sheet inhibit
tables

= see sheet enable
tables

glsec

Time Required

MIL lllum.
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20 OBDGO7 ECM Summary Tables

Component / System Fault Code Monitor Strategy Description Malfunction Criteria Threshold Value Secondary Parameters Enable Conditions Time Required MIL lllum.
P2177 Multiplicative part of the Long Term Fuel Trim for Bank 1in |Multiplicative part of LTFT, Bank 1 > 1.230011 - LTFT Multiplicative mixture adaptation bank = TRUE - multiple 2 Trips
aasoline mode is areater than a calibrated threshold. 1is active

(
LTFT multiplicative part Bank 1 Integrator is = TRUE -
stable which is of the following conditions
(
(
Condition diagnostic thresholds of = TRUE -
multiplicative correction currently exceeded
of bank 1 is stable
(
Multiplicative part of LTFT for bank 1 > 1.230011 -
Multiplicative part of LTFT for bank 1 < 0.769989 -
)
OR
Similar conditions for multiplicative fuel = TRUE -
adaptation fulfilled
(
Difference between Measured and reference <= 375 pm
Enaine speed
Difference between reference and measured <= 375 pm
Engine speed
Difference between measured load value to <= 20 -
reference load
Difference between reference load value to <= 20 -
measured load
)
LTFT multiplicative part Bank 1 is stable, >= 10 sec
which is the following conditions for time
(
(
Condition diagnostic thresholds of = TRUE -
multiplicative correction currently exceeded
of bank 1 is stable
(
Absolute change of LTFT multiplicative part, <= 1.999969 -
Bank 1
)
OR
Absolute change of LTFT multiplicative part, <= 0.029999 -
Bank 1
)
(
Condition diagnostic thresholds of = TRUE -
multiplicative correction currently exceeded
of bank 1 is stable
OR
Chanae in short term fuel trim. Bank 1 <= 0.049988 -
)

Absolute difference between LTFT <= 0.75 %
additive part, Bank 1

and its fixed value at beginning of
multiplicative steady

state phase
Multiplicative mixture adaptation is active = TRUE -
(
(
Multiplicative mixture adaptation is active, = TRUE -
which is the following conditions:
(
Fra operational readiness independent of >= 2 sec
the operating mode is active, which is the
following conditions for time
Fundamental operating mode independent = TRUE -
operation readiness of mixture adaption
(
Condition error suspicion in mixture = TRUE -
adaptation
(
Coolant Enaine Temperature Min(C, D) deq C
where C - cut-in temperature adaptive = 54.8 deg C
precontrol for lambda closed-loop control
where D - cut-in temperature fuel mixture = 54.8 deg C
adaptation in case of error suspicion
)
OR
Coolant Enaine Temperature >= 548 dea C
)
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Component / System

Fault Code

Monitor Strategy Description

20 OBDGO7 ECM Summary Tables

Malfunction Criteria Threshold Value

ECM Section Page 50 of 509

Secondary Parameters

Basic willingness of fuel mixture adaptation,
except engine temperature
(
Intake air temperature
Conditiion of Wide Open Throttle
(

Propulsion torque after driving assistance
coordination

Increased tolerances of air charge
determination expected

Maximum proportion of evaporating fuel
from the engine oil to the fuel demand
(model based)

Ratio total charae to charae in cviinder

(
Number of iniections since start
R

Number of iniections since start

)
FRA adantion phvsicallv enabled

Torque commanded to charge control (see
Look-Up-Table #P2177-2)

Torque commanded to charge control (see
Look-Up-Table #P2177-1)

)

)
Operating mode dependent Readiness LRA

(

(

Lambda closed loop control upstream
catalyst, bank 1

Enleanment protection of lambda controller

(

Large deceleration enleanment protection of
lambda controller

(

Relative fuel mass transient component
threshold for deceleration enleanment
Relative fuel mass transient component
threshold for deceleration enleanment in
bank 2

)

for time (see Look-Up-Table #P2177-6)
)

OR

(

Large acceleration enrichment protection of
lambda controller

(

Relative fuel mass transient componet
threshold for acceleration enrichment
Relative fuel mass transient componet
threshold for acceleration enrichment

)
for time (see Look-Up-Table #P2177-5)
)

)

Upstream Lambda closed loop control for
bank 1

(

Lambda control disabled during after

Enable Conditions

TRUE
90
FALSE

3276.7

FALSE

1200
1000
TRUE
8.00018 to

99.98932
0 to 44.99969

TRUE

TRUE

FALSE

FALSE

-10.0078

-10.0078

05t01

FALSE

19.0078

19.0078

03to1

TRUE

dea C

Nm

%lseg

%lseg

%lseg

%lseg

Time Required

MIL lllum.
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Component / System

Fault Code

Monitor Strategy Description

20 OBDGO7 ECM Summary Tables

Malfunction Criteria
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Threshold Value

Secondary Parameters

b is plant time constant for continuous
air/fuel control

¢ is plant parameter for dead time for lambdal
control

)
)
)
LSU sensor upstream to catalyst ready for
operation

(

Level of lambda sensor 1 sianal quality

)

Lambda control disabled by a fault
Catalyst damaging misfire rate exceeded

and
Iniector power stace fault is active
Camshaft fault in critical operating range
present and MAF is main air charge sensor

)
lambda control is active since warmup is
finished

Relative air charge

for time
)
Lamda control active due to GDI mode
chanae

(
GDI mode homoaeneous
for time

)

)
Lambda set point

Minimum injection time limitation for GDI
mode is active

Width of dead zone for lambda control
deviation

Width of dead zone for lambda control
deviation

OR

Lambda control continuos error

)
OR
(
Unrestricted operation of Upstream closed
loop lambda controller of bank 2 is active

(
Enleanment protection of lambda controller

Large deceleration enleanment protection of
lambda controller

(
Relative fuel mass transient component
threshold for deceleration enleanment
Relative fuel mass transient component
threshold for deceleration enleanment in
bank 2

)
for time (see Look-Up-Table #P2177-6)
)

OR
(
Large acceleration enrichment protection of
lambda controller

(
Relative fuel mass transient componet
threshold for acceleration enrichment
Relative fuel mass transient componet
threshold for acceleration enrichment
)
for time (see Look-Up-Table #P2177-5)
)

)
Upstream Lambda closed loop control for
bank 2

(
Lambda control disabled during after

Enable Conditions

= TRUE

= FALSE

= FALSE

FALSE
FALSE

= TRUE

= TRUE

TRUE
0.8

= 0.6499
= FALSE

< 0.999969

TRUE

= FALSE

= FALSE

>= -10.0078

>= -10.0078

<= 05t01

= FALSE

<= 19.0078

<= 19.0078

<= 03to1

= TRUE

= FALSE

%lseg

%lseg

%lseg

%lseg

Time Required

MIL lllum.
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Component / System

Fault Code

Monitor Strategy Description
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Threshold Value

Secondary Parameters

Lambda swtiched ON after fuel cutoff
(

Fuel cut off is active

enablina lambda control

(
Absolute value of diffence in lambda of bank

Difference of counter time and plant time
constant

a-(b+c)

where a is Time running down after fuel

b is plant time constant of bank 2 for
continuous air/fuel control

¢ is plant parameter of bank 2 for dead time
for lambda control

)
)
)
LSU sensor upstream to catalyst ready for
operation

(

Level of lambda sensor 1, bank 2 signal
quality

)
Lambda control disabled bv a fault
(

Catalyst damaging misfire rate exceeded

Iniector power stace fault is active
Camshaft fault in critical operating range
present and MAF is main air charge sensor

)
lambda control is active since warmup is
finished

Relative air charge

for time

Lamda control active due to GDI mode
chanae

(
GDI mode homoaeneous
for time

)
)
Lambda set point

Minimum injection time limitation for GDI
mode of bank 2 is active

Width of dead zone for Width of dead zone
for lambda control deviation

(
Width of dead zone for lambda control
deviation

OR

Lambda control continuos error

)
for time
)
(
Difference between lambda value referenced
to sensor fitting of bank 1 and bank 2

Lambda set point

(

Detection of fuel mixture adaption
Lambda set point of bank 2

)

OR
Lambda set point of bank 2
)

for time

where A - delay time for lambda fuel
adaption (rich condition)

where B - delay time for lambda fuel
adaption (lean condition)

Limitation due to fuel in oil is deactivated

Enable Conditions

TRUE

FALSE

TRUE

FALSE
FALSE

FALSE
FALSE

TRUE

TRUE

TRUE
0.8

0.6499
FALSE

0.999969

1.04004
TRUE

0.8999

0.95996

Max(A.B)
0
0

TRUE

Time Required

MIL lllum.
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Threshold Value

Secondary Parameters

Limitation due to fuel in oil is deactivated for
bank 2

)
(
Half Enaine mode is deactivated
for time

)
)
Lambda closed loop control upstream
catalyst, bank 1

)
Multiplicative adaptation correction factor

)
)
No pending or confirmed DTCs

Basic enable conditions met

Enable Conditions

TRUE

see sheet inhibit
tables

see sheet enable
tables

Time Required

MIL lllum.
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P2178 Multiplicative part of the Long Term Fuel Trim for Bank 1 in Multiplicative part of LTFT for bank 1 < 0.769989 - LTFT Multiplicative mixture adaptation bank = TRUE - multiple 2 Trips
aqasoline mode is less than a calibrated threshold. 1 s active
LTFT multiplicative part Bank 1 Integrator is = TRUE -

stable which is of the following conditions

(
(
Condition diagnostic thresholds of = TRUE -
multiplicative correction currently exceeded
of bank 1 is stable

(

Multiplicative part of LTFT for bank 1 > 1.230011 -
OR

Multiplicative part of LTFT for bank 1 < 0.769989 -
)

OR

Similar conditions for multiplicative fuel = TRUE -

adaptation fulfilled
(

Difference between Measured and reference] <= 375 rpm
Engine speed

Difference between reference and measured <= 375 pm
Engine speed

Difference between measured load value to <= 20 -
reference load

Difference between reference load value to <= 20 -

measured load

)
LTFT multiplicative part Bank 1 is stable, >= 10 sec
which is the following conditions for time
(
(

Condition diagnostic thresholds of = TRUE -
multiplicative correction currently exceeded
of bank 1 is stable
(
Absolute change of LTFT multiplicative part, <= 1.999969 -
Bank 1
)
OR
Absolute change of LTFT multiplicative part, <= 0.029999 -
Bank 1
)
(
Condition diagnostic thresholds of = TRUE -
multiplicative correction currently exceeded
of bank 1 is stable
OR
Change in short term fuel trim, Bank 1 <= 0.049988 -
)
Absolute difference between LTFT <= 0.75 %
additive part, Bank 1
and its fixed value at beginning of
multiplicative steady
state phase
Multiplicative mixture adaptation is active = TRUE -
(
Multiplicative mixture adaptation is active, = TRUE -
which is the following conditions:
(
Fra operational readiness independent of >= 2 sec
the operating mode is active, which is the
following conditions for time
(
Fundamental operating mode independent = TRUE -
operation readiness of mixture adaption
(
(
Condition error suspicion in mixture = TRUE -
adaptation
(
Coolant Enaine Temperature > Min(C. D) dea C
where C - cut-in temperature adaptive = 54.8 deg C
precontrol for lambda closed-loop control
where D - cut-in temperature fuel mixture = 54.8 deg C
adaptation in case of error suspicion
)
OR
Coolant Enaine Temperature >= 54.8 deqa C
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Threshold Value

Secondary Parameters

Basic willingness of fuel mixture adaptation,

except engine temperature

(

Intake air temperature

Conditiion of Wide Open Throttle
(

Propulsion torque after driving assistance
coordination

Increased tolerances of air charge
determination expected

Maximum proportion of evaporating fuel
from the engine oil to the fuel demand
(model based)

Ratio total charae to charae in cviinder

(
Number of iniections since start
R

Number of iniections since start

)
FRA adantion phvsicallv enabled

Torque commanded to charge control (see
Look-Up-Table #P2177-2)

Torque commanded to charge control (see
Look-Up-Table #P2177-1)

)

)
Operating mode dependent Readiness LRA

(
(
Lambda closed loop control upstream
catalyst, bank 1

Enleanment protection of lambda controller

(
Large deceleration enleanment protection of
lambda controller

(
Relative fuel mass transient component
threshold for deceleration enleanment
Relative fuel mass transient component
threshold for deceleration enleanment in
bank 2

)
for time (see Look-Up-Table #P2177-6)
)

OR
(
Large acceleration enrichment protection of
lambda controller

(
Relative fuel mass transient componet
threshold for acceleration enrichment
Relative fuel mass transient componet
threshold for acceleration enrichment

)
for time (see Look-Up-Table #P2177-5)
)

)
Upstream Lambda closed loop control for
bank 1

(
Lambda control disabled during after

Lambda swtiched ON after fuel cutoff
(

Fuel cut off is active

enabling lambda control

(
Absolute value of diffence in lambda of bank
1

Difference of counter time and plant time
constant

a-(b+c)

where a is Time running down after fuel

>=

Enable Conditions

TRUE

90

FALSE

3276.7

FALSE

1200

1000

TRUE

8.00018 to
99.98932
0 to 44.99969

TRUE

TRUE

FALSE

FALSE

-10.0078

-10.0078

05t01

FALSE

19.0078

19.0078

03to1

TRUE

FALSE

TRUE

FALSE

8

0.1001

%lseg

%lseg

%lseg

%lseg

Time Required

MIL lllum.
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Threshold Value

Secondary Parameters

b is plant time constant for continuous
air/fuel control

¢ is plant parameter for dead time for lambdal
control

)
)
)
LSU sensor upstream to catalyst ready for
operation

(

Level of lambda sensor 1 sianal quality

)

Lambda control disabled by a fault
Catalyst damaging misfire rate exceeded

and
Iniector power stace fault is active
Camshaft fault in critical operating range
present and MAF is main air charge sensor

)
lambda control is active since warmup is
finished

Relative air charge

for time
)
Lamda control active due to GDI mode
chanae

(
GDI mode homoaeneous
for time

)

)
Lambda set point

Minimum injection time limitation for GDI
mode is active

Width of dead zone for lambda control
deviation

Width of dead zone for lambda control
deviation

OR

Lambda control continuos error

)
OR
(
Unrestricted operation of Upstream closed
loop lambda controller of bank 2 is active

(
Enleanment protection of lambda controller

Large deceleration enleanment protection of
lambda controller

(
Relative fuel mass transient component
threshold for deceleration enleanment
Relative fuel mass transient component
threshold for deceleration enleanment in
bank 2

)
for time (see Look-Up-Table #P2177-6)
)

OR
(
Large acceleration enrichment protection of
lambda controller

(
Relative fuel mass transient componet
threshold for acceleration enrichment
Relative fuel mass transient componet
threshold for acceleration enrichment
)
for time (see Look-Up-Table #P2177-5)
)

)
Upstream Lambda closed loop control for
bank 2

(
Lambda control disabled during after

Enable Conditions

= TRUE

= FALSE

= FALSE

FALSE
FALSE

= TRUE

= TRUE

TRUE
0.8

= 0.6499
= FALSE

< 0.999969

TRUE

= FALSE

= FALSE

>= -10.0078

>= -10.0078

<= 05t01

= FALSE

<= 19.0078

<= 19.0078

<= 03to1

= TRUE

= FALSE

%lseg

%lseg

%lseg

%lseg

Time Required

MIL lllum.
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Threshold Value

Secondary Parameters

Lambda swtiched ON after fuel cutoff
(

Fuel cut off is active

enablina lambda control

(
Absolute value of diffence in lambda of bank

Difference of counter time and plant time
constant

a-(b+c)

where a is Time running down after fuel

b is plant time constant of bank 2 for
continuous air/fuel control

¢ is plant parameter of bank 2 for dead time
for lambda control

)
)
)
LSU sensor upstream to catalyst ready for
operation

(

Level of lambda sensor 1, bank 2 signal
quality

)
Lambda control disabled bv a fault
(

Catalyst damaging misfire rate exceeded

and
Iniector power stage fault is active
Camshaft fault in critical operating range
present and MAF is main air charge sensor

)
lambda control is active since warmup is
finished

Relative air charge

for time
)
Lamda control active due to GDI mode
change

(

GDI mode homogeneous
for time

)
)
Lambda set point

Minimum injection time limitation for GDI
mode of bank 2 is active

Width of dead zone for Width of dead zone
for lambda control deviation

(
Width of dead zone for lambda control
deviation

OR

Lambda control continuos error

)
for time

(
Difference between lambda value referenced
to sensor fitting of bank 1 and bank 2

Lambda set point

(

Detection of fuel mixture adaption
(

Lambda set point of bank 2

)
OR
Lambda set point of bank 2

)

for time

where A - delay time for lambda fuel
adaption (rich condition)

where B - delay time for lambda fuel
adaption (lean condition)

v
i1

Enable Conditions

TRUE

FALSE

TRUE

FALSE

FALSE

FALSE
FALSE

TRUE

TRUE

TRUE
0.8

0.6499
FALSE

0.999969

1.04004
TRUE

0.8999

0.95996

Max(A.B)
0

Time Required

MIL lllum.
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Component / System Fault Code Monitor Strategy Description Malfunction Criteria Threshold Value Secondary Parameters Enable Conditions Time Required MIL lllum.
Limitation due to fuel in oil is deactivated = TRUE -
Limitation due to fuel in oil is deactivated for = TRUE -
bank 2
)

(
Half Engine mode is deactivated = TRUE -
for time >= 10 sec
)
)
Lambda closed loop control upstream = TRUE -
catalyst, bank 1
)
Multiolicative adaptation correction factor > 0 -
)
)
)
No pending or confirmed DTCs = see sheet inhibit -
tables
Basic enable conditions met = see sheet enable -
tables
P2179 Multiplicative part of the Long Term Fuel Trim for Bank 2 in |Multiplicative part of LTFT, Bank 2 > 1.230011 - LTFT Multiplicative mixture adaptation bank = TRUE - multiple 2 Trips
gasoline mode is greater than a calibrated threshold. 2 is active
(
LTFT multiplicative part Bank 2 Integrator is = TRUE -
stable which is of the following conditions
(
(
Condition diagnostic thresholds of = TRUE -
multiplicative correction currently exceeded
of bank 2 is stable
(
Multiplicative part of LTFT for bank 2 > 1.230011 -
OR
Multiplicative part of LTFT for bank 2 < 0.769989 -
)
OR
Similar conditions for multiplicative fuel = TRUE -
adaptation fulfilled for bank 2
(
Difference between Measured and reference <= 375 pm
Engine speed, bank 2
Difference between reference and measured <= 375 pm
Enaine speed, bank 2
Difference between measured load value to <= 20 -
reference load. bank 2
Difference between reference load value to <= 20 -
measured load, bank 2
)
)
LTFT multiplicative part Bank 2 is stable, >= 10 sec
which is the following conditions for time
(
(
Condition diagnostic thresholds of = TRUE -
multiplicative correction currently exceeded
of bank 2 is stable
(
Absolute change of LTFT multiplicative part, <= 1.999969 -
Bank 2
)
OR
Absolute change of LTFT multiplicative part, <= 0.029999 -
Bank 2
)
(
Condition diagnostic thresholds of = TRUE -
multiplicative correction currently exceeded
of bank 2 is stable
OR
Change in short term fuel trim, Bank 2 <= 0.049988 -
)
Absolute difference between LTFT <= 0.75 %
additive part, Bank 1
and its fixed value at beginning of
multiplicative steady
state phase
Multiplicative mixture adaptation is active, = TRUE -
bank 2
(
(
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Threshold Value

Secondary Parameters

Multiplicative mixture adaptation is active,
which is the following conditions:

(
Fra operational readiness independent of
the operating mode is active, which is the
following conditions for time

Fundamental operating mode independent
operation readiness of mixture adaption
(

(
Condition error suspicion in mixture
adaptation

(
Coolant Enaine Temperature

where C - cut-in temperature adaptive
precontrol for lambda closed-loop control
where D - cut-in temperature fuel mixture
adaptation in case of error suspicion

)
OR

Coolant Enaine Temperature
)

Basic willingness of fuel mixture adaptation,
except engine temperature

Intake air temperature
Conditiion of Wide Open Throttle
(

Propulsion torque after driving assistance
coordination

Increased tolerances of air charge
determination expected

Maximum proportion of evaporating fuel
from the engine oil to the fuel demand
(model based)

Ratio total charae to charae in cviinder
)
(
Number of iniections since start

Number of iniections since start

)
FRA adaption physicallv enabled

Torque commanded to charge control (see
Look-Up-Table #P2177-2)
Torque commanded to charge control (see
Look-Up-Table #P2177-1)
)

)
Operating mode dependent Readiness LRA
(

(
Lambda closed loop control upstream
catalyst. bank 1

Enleanment protection of lambda controller
(

(
Large deceleration enleanment protection of
lambda controller

(
Relative fuel mass transient component
threshold for deceleration enleanment
Relative fuel mass transient component
threshold for deceleration enleanment in
bank 2

)
for time (see Look-Up-Table #P2177-6)
)

OR
(
Large acceleration enrichment protection of
lambda controller

(
Relative fuel mass transient componet
threshold for acceleration enrichment
Relative fuel mass transient componet
threshold for acceleration enrichmen

)

Enable Conditions

TRUE -

2 sec
TRUE -
TRUE -

Min(C. D) dea C
54.8 deg C
54.8 deg C
54.8 dea C

TRUE -
90 dea C
FALSE -
3276.7 Nm
FALSE -

0 -

15 -
1200 -
1000 -
TRUE -

8.00018 to %

99.98932

0 to 44.99969 %
TRUE -
TRUE -
FALSE -
FALSE -

-10.0078 %lseg

-10.0078 %lseg

05t01 sec
FALSE -
19.0078 %lseg
19.0078 %lseg

Time Required

MIL lllum.
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) e e e Y I—
for time (see Look-Up-Table #P2177-5) >= 03to1 sec
)
)
Upstream Lambda closed loop control for = TRUE -
bank 1
(
Lambda control disabled during after = FALSE -
Lambda swtiched ON after fuel cutoff = TRUE -
(
Fuel cut off is active = FALSE -
(
> 8 sec

enabling lambda control
OR

(

Absolute value of diffence in lambda of bank <= 0.1001 -
Difference of counter time and plant time > 0 sec
constant

a-(b+c)

where a is Time running down after fuel

b is plant time constant for continuous
air/fuel control
c is plant parameter for dead time for lambdal

control
)
)
)
LSU sensor upstream to catalyst ready for = TRUE -
operation
Level of lambda sensor 1 sianal quality <= 12 -
Lambda control disabled by a fault = FALSE -
(

Catalyst damaging misfire rate exceeded = FALSE -

and
Iniector power stage fault is active = FALSE -
Camshaft fault in critical operating range = FALSE -
present and MAF is main air charge sensor
)
lambda control is active since warmup is = TRUE -
finished
Relative air charge > 0 %
for time >= 2 sec
)
Lamda control active due to GDI mode = TRUE -
change
(
GDI mode homogeneous = TRUE -
for time >= 0.8 sec
)
)
Lambda set point >= 0.6499 -
Minimum injection time limitation for GDI = FALSE -
mode is active
Width of dead zone for lambda control < 0.999969 -
deviation
(
Width of dead zone for lambda control < 0 -
deviation
OR
Lambda control continuos error > 0 -
)
)
OR
(
Unrestricted operation of Upstream closed = TRUE -
loop lambda controller of bank 2 is active
(
Enleanment protection of lambda controller = FALSE -
(
(
Large deceleration enleanment protection of = FALSE -
lambda controller
(
Relative fuel mass transient component >= -10.0078 %lseg

threshold for deceleration enleanment
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Threshold Value

Secondary Parameters

Relative fuel mass transient component
threshold for deceleration enleanment in
bank 2

)
for time (see Look-Up-Table #P2177-6)
)

OR
(
Large acceleration enrichment protection of
lambda controller

(
Relative fuel mass transient componet
threshold for acceleration enrichment
Relative fuel mass transient componet
threshold for acceleration enrichmen

)
for time (see Look-Up-Table #P2177-5)
)

)
Upstream Lambda closed loop control for
bank 2

(
Lambda control disabled during after

Lambda swtiched ON after fuel cutoff
(

Fuel cut off is active

enabling lambda control

(
Absolute value of diffence in lambda of bank

Difference of counter time and plant time
constant

a-(b+c)

where a is Time running down after fuel

b is plant time constant of bank 2 for
continuous air/fuel control

¢ is plant parameter of bank 2 for dead time
for lambda control

)
)
)
LSU sensor upstream to catalyst ready for
operation

(

Level of lambda sensor 1, bank 2 signal
auality

)
Lambda control disabled by a fault
(

Catalyst damaging misfire rate exceeded

and
Iniector power stace fault is active
Camshaft fault in critical operating range
present and MAF is main air charge sensor

lambda control is active since warmup is
finished
Relative air charge

for time
)
Lamda control active due to GDI mode
chanae

(

GDI mode homoaeneous
for time

)

)

Lambda set point

Minimum injection time limitation for GDI
mode of bank 2 is active

Width of dead zone for Width of dead zone
for lambda control deviation

(
Width of dead zone for lambda control
deviation

OR

Enable Conditions

-10.0078

05to1

FALSE

19.0078

19.0078

03to1

TRUE

FALSE
TRUE

FALSE

0.1001

TRUE

FALSE

FALSE

FALSE
FALSE

TRUE

0

2

TRUE

TRUE
0.8

0.6499
FALSE

0.999969

%lseg

%lseg

%lseg

Time Required

MIL lllum.
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Lambda control continuos error > 0 -
)
for time >= 3 sec
)

(
Difference between lambda value referenced >= 0 -
to sensor fitting of bank 1 and bank 2
Lambda set point < 1.04004 -
(
Detection of fuel mixture adaption = TRUE -
Lambda set point of bank 2 > 0.8999 -
)
OR
Lambda set point of bank 2 > 0.95996 -
)
for time >= Max(A.B) sec
where A - delay time for lambda fuel 0 sec
adaption (rich condition)
where B - delay time for lambda fuel 0 sec
adaption (lean condition)
)
Limitation due to fuel in oil is deactivated = TRUE -
Limitation due to fuel in oil is deactivated for = TRUE -
bank 2
)
(
Half Engine mode is deactivated = TRUE -
for time >= 10 sec
)
)
Lambda closed loop control upstream = TRUE -
catalyst, bank 2
)
Multiplicative adaptation correction factor of > 0 -
bank 2
)
)
)
No pending or confirmed DTCs = see sheet inhibit -
tables
Basic enable conditions met = see sheet enable -
tables
P2180 Multiplicative part of the Long Term Fuel Trim for Bank 2 in Multiplicative part of LTFT for bank 2 < 0.769989 - LTFT Multiplicative mixture adaptation bank = TRUE - multiple 2 Trips
aasoline mode is less than a calibrated threshold. 2 is active
(
LTFT multiplicative part Bank 2 Integrator is = TRUE -
stable which is of the following conditions
(
(
Condition diagnostic thresholds of = TRUE -
multiplicative correction currently exceeded
of bank 2 is stable
(
Multiplicative part of LTFT for bank 2 > 1.230011 -
Multiplicative part of LTFT for bank 2 < 0.769989 -
)
OR
Similar conditions for multiplicative fuel = TRUE -
adaptation fulfilled for bank 2
(
Difference between Measured and reference| <= 375 pm
Enaine speed. bank 2
Difference between reference and measured <= 375 pm
Engine speed, bank 2
Difference between measured load value to <= 20 -
reference load. bank 2
Difference between reference load value to <= 20 -
measured load, bank 2
)
)
LTFT multiplicative part Bank 2 is stable, >= 10 sec
which is the followina conditions for time
(
(
Condition diagnostic thresholds of = TRUE -
multiplicative correction currently exceeded
of bank 2 is stable
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Threshold Value

Secondary Parameters

(

Absolute change of LTFT multiplicative part,
Bank 2

)
OR

Absolute change of LTFT multiplicative part,
Bank 2

)
(
Condition diagnostic thresholds of
multiplicative correction currently exceeded
of bank 2 is stable

OR

Change in short term fuel trim, Bank 2

Absolute difference between LTFT
additive part, Bank 1

and its fixed value at beginning of
multiplicative steady

state phase
Multiplicative mixture adaptation is active,
bank 2
(

(
Multiplicative mixture adaptation is active,
which is the followina conditions:

(
Fra operational readiness independent of
the operating mode is active, which is the
following conditions for time

Fundamental operating mode independent
operation readiness of mixture adaption

(
Condition error suspicion in mixture
adaptation

(
Coolant Enaine Temperature

where C - cut-in temperature adaptive
precontrol for lambda closed-loop control
where D - cut-in temperature fuel mixture
adaptation in case of error suspicion

)
OR

Coolant Enaine Temperature
)

Basic willingness of fuel mixture adaptation,
except engine temperature

Intake air temperature
Conditiion of Wide Open Throttle
(

Propulsion torque after driving assistance
coordination

Increased tolerances of air charge
determination expected

Maximum proportion of evaporating fuel
from the engine oil to the fuel demand
(model based)

Ratio total charge to charge in cviinder

Number of iniections since start

Number of iniections since start

)
FRA adaption physically enabled
(

Torque commanded to charge control (see
Look-Up-Table #P2177-2)
Torque commanded to charge control (see
Look-Up-Table #P2177-1)
)

)
Operating mode dependent Readiness LRA
(

(
Lambda closed loop control upstream
catalyst, bank 1

<=

>=

Enable Conditions

1.999969

0.029999

TRUE

0.049988

0.75

TRUE

TRUE

TRUE

Min(C. D)
54.8

54.8

54.8

TRUE

90

FALSE

3276.7

FALSE

1200
1000
TRUE
8.00018 to

99.98932
0 to 44.99969

TRUE

TRUE

dea C
deg C

deg C

dea C

dea C

Nm

Time Required

MIL lllum.
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e e e Y I—
Enleanment protection of lambda controller = FALSE -
(
Large deceleration enleanment protection of = FALSE -

lambda controller
(

Relative fuel mass transient component >= -10.0078 %lseg
threshold for deceleration enleanment

Relative fuel mass transient component >= -10.0078 %lseg
threshold for deceleration enleanment in

bank 2

)

for time (see Look-Up-Table #P2177-6) >= 05t01 sec
)

OR

Large acceleration enrichment protection of = FALSE -

lambda controller
(

Relative fuel mass transient componet <= 19.0078 %lseg
threshold for acceleration enrichment
Relative fuel mass transient componet <= 19.0078 %lseg

threshold for acceleration enrichmen
)

for time (see Look-Up-Table #P2177-5) >= 03to1 sec
)
)
Upstream Lambda closed loop control for = TRUE -
bank 1
(
Lambda control disabled during after = FALSE -
Lambda swtiched ON after fuel cutoff = TRUE -
(
Fuel cut off is active = FALSE -
(

> 8 sec

enabling lambda control
OR

(

Absolute value of diffence in lambda of bank <= 0.1001 -
1

Difference of counter time and plant time > 0 sec
constant

a-(b+c)

where a is Time running down after fuel

b is plant time constant for continuous
air/fuel control
c is plant parameter for dead time for lambdal

control
)
)
)
LSU sensor upstream to catalyst ready for = TRUE -
operation
Level of lambda sensor 1 sianal quality <= 12 -
Lambda control disabled bv a fault = FALSE -
(

Catalyst damaging misfire rate exceeded = FALSE -

and
Iniector power staae fault is active FALSE -
Camshaft fault in critical operating range FALSE -
present and MAF is main air charge sensor
)
lambda control is active since warmup is = TRUE -
finished
Relative air charge > 0 %
for time >= 2 sec
Lamda control active due to GDI mode = TRUE -
chanae
(
GDI mode homoaeneous = TRUE -
for time >= 0.8 sec
)
)
Lambda set point >= 0.6499 -
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Threshold Value

Secondary Parameters

Minimum injection time limitation for GDI
mode is active

Width of dead zone for lambda control
deviation

Width of dead zone for lambda control
deviation

OR

Lambda control continuos error

)

)
OR
(
Unrestricted operation of Upstream closed
loop lambda controller of bank 2 is active

(
Enleanment protection of lambda controller

(
Large deceleration enleanment protection of
lambda controller

(
Relative fuel mass transient component
threshold for deceleration enleanment
Relative fuel mass transient component
threshold for deceleration enleanment in
bank 2

)
for time (see Look-Up-Table #P2177-6)
)

OR
(
Large acceleration enrichment protection of
lambda controller

(
Relative fuel mass transient componet
threshold for acceleration enrichment
Relative fuel mass transient componet
threshold for acceleration enrichmen

)
for time (see Look-Up-Table #P2177-5)
)

)
Upstream Lambda closed loop control for
bank 2

(
Lambda control disabled during after

Lambda swtiched ON after fuel cutoff
(

Fuel cut off is active

enabling lambda control

(
Absolute value of diffence in lambda of bank

Difference of counter time and plant time
constant

a-(b+c)

where a is Time running down after fuel

b is plant time constant of bank 2 for
continuous air/fuel control

¢ is plant parameter of bank 2 for dead time
for lambda control

)
)
)
LSU sensor upstream to catalyst ready for
operation

(
Level of lambda sensor 1, bank 2 signal
quality

Lambda control disabled bv a fault
(

Catalyst damaging misfire rate exceeded
Iniector power staqe fault is active

Camshaft fault in critical operating range
present and MAF is main air charge sensor

A
i

Enable Conditions

FALSE

0.999969

TRUE

FALSE

FALSE

-10.0078

-10.0078

05to1

FALSE

19.0078

19.0078

03to1

TRUE

FALSE

TRUE

FALSE

0.1001

TRUE

FALSE

FALSE

FALSE
FALSE

%lseg

%lseg

%lseg

%lseg

Time Required

MIL lllum.
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Threshold Value

Secondary Parameters

lambda control is active since warmup is
finished

Relative air charae

for time

)
Lamda control active due to GDI mode
chanae

(
GDI mode homoaeneous
for time

)

)
Lambda set point

Minimum injection time limitation for GDI
mode of bank 2 is active

Width of dead zone for Width of dead zone
for lambda control deviation

(
Width of dead zone for lambda control
deviation

OR

Lambda control continuos error

for time
)
(
Difference between lambda value referenced
to sensor fitting of bank 1 and bank 2

Lambda set point

(

Detection of fuel mixture adaption
Lambda set point of bank 2

OR
Lambda set point of bank 2

for time.

where A - delay time for lambda fuel
adaption (rich condition)

where B - delay time for lambda fuel
adaption (lean condition)

Limitation due to fuel in oil is deactivated
Limitation due to fuel in oil is deactivated for
bank 2

)
(
Half Enaine mode is deactivated
for time

)
)
Lambda closed loop control upstream
catalyst, bank 2

)

Multiplicative adaptation correction factor of
bank 2

)
)
)

No pending or confirmed DTCs

Basic enable conditions met

v
i1

>=

v
i1

Enable Conditions

TRUE

N o

TRUE

TRUE
0.8

0.6499
FALSE

0.999969

1.04004
TRUE

0.8999

0.95996

Max(A.B)
0

TRUE
TRUE

TRUE
10

TRUE

see sheet inhibit
tables

see sheet enable
tables

Time Required

MIL lllum.
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Component / System Fault Code Monitor Strategy Description Malfunction Criteria Threshold Value Secondary Parameters Enable Conditions Time Required MIL lllum.
P2E68 Multiplicative part of the Long Term Fuel Trim for Bank 1 in Multiplicative part of LTFT for bank 1 in ZAS > 1.230011 - LTFT Multiplicative mixture adaptation bank = TRUE - multiple 2 Trips
ZAS mode is areater than a calibrated threshold. mode 1in ZAS operation mode is active
(
LTFT multiplicative part Bank 1 Integrator is = TRUE -
stable which is of the following conditions
(
(
Condition diagnostic thresholds of = TRUE -
multiplicative correction in ZAS mode
currently exceeded of bank 1 is stable
Multiplicative part of LTFT for bank 1 in ZAS > 1.230011 -
mode
OR
Multiplicative part of LTFT for bank 1 in ZAS < 0.769989 -
mode
)
OR
Similar conditions for multiplicative fuel = TRUE -
adaptation fulfilled
(
Difference between Measured and reference <= 375 pm
Engine speed
Difference between reference and measured <= 375 pm
Engine speed
Difference between measured load value to <= 20 -
reference load
Difference between reference load value to <= 20 -
measured load
)
)
LTFT multiplicative part Bank 1 is stable, >= 10 sec
which is the following conditions for time
(
(
Condition diagnostic thresholds of = TRUE -
multiplicative correction in ZAS mode
currently exceeded
(
Absolute change of LTFT multiplicative part, <= 1.999969 -
Bank 1
)
OR
Absolute change of LTFT multiplicative part, <= 0.029999 -
Bank 1
)
(
Condition diagnostic thresholds of = TRUE -
multiplicative correction in ZAS mode
currently exceeded
OR
Chanae in short term fuel trim. Bank 1 <= 0.049988 -
)
Absolute difference between LTFT <= 0.75 %

additive part, Bank 1

and its fixed value at beginning of
multiplicative steady

state phase
Multiplicative mixture adaptation in ZAS = TRUE -
mode is active
(
Multiplicative mixture adaptation is active, = TRUE -
which is the following conditions:
(
Fraz operational readiness independent of >= 2 sec
the operating mode is active, which is the
following conditions for time
(
Fundamental operating mode independent = TRUE -
operation readiness of mixture adaption
(

(

Condition error suspicion in mixture = TRUE -
adaptation

Coolant Enaine Temperature >= Min(C. D) dea C
where C - cut-in temperature adaptive = 54.8 deg C
precontrol for lambda closed-loop control

where D - cut-in temperature fuel mixture = 54.8 deg C

adaptation in case of error suspicion

OR
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Threshold Value

Secondary Parameters

Coolant Enaine Temperature

Basic willingness of fuel mixture adaptation,

except engine temperature

(

Intake air temperature

Conditiion of Wide Open Throttle
(

Propulsion torque after driving assistance
coordination

Increased tolerances of air charge
determination expected

Maximum proportion of evaporating fuel
from the engine oil to the fuel demand
(model based)

Ratio total charae to charae in cviinder

(
Number of iniections since start
R

Number of iniections since start

)

FRAZ adaption phvsicallv enabled
(
Torque commanded to charge control (see
Look-Up-Table #P2E68-2)

Torque commanded to charge control (see
Look-Up-Table #P2E68-1)

)

)
Operating mode dependent Readiness LRA

(
(
Lambda closed loop control upstream
catalyst, bank 1

Enleanment protection of lambda controller

(
Large deceleration enleanment protection of
lambda controller

(
Relative fuel mass transient component
threshold for deceleration enleanment
Relative fuel mass transient component
threshold for deceleration enleanment in
bank 2

)
for time (see Look-Up-Table #P2177-6)
)

OR
(
Large acceleration enrichment protection of
lambda controller

(
Relative fuel mass transient componet
threshold for acceleration enrichment
Relative fuel mass transient componet
threshold for acceleration enrichmen

)

for time (see Look-Up-Table #P2177-5)
)

)
Upstream Lambda closed loop control for
bank 1

(
Lambda control disabled during after
Lambda swtiched ON after fuel cutoff
(

Fuel cut off is active

enabling lambda control

(
Absolute value of diffence in lambda of bank
1

Difference of counter time and plant time
constant

a-(b+c)

Enable Conditions

>= 54.8 deqa C
= TRUE -

< 90 deq C
= FALSE -

< 3276.7 Nm
= FALSE -
<= 0 -

< 15 -
>= 1200 -
>= 1000 -

= TRUE -
>= 3.99933 to %

99.98932

<= 0to 30.00031 %
= TRUE -

= TRUE -

= FALSE -

= FALSE -
>= -10.0078 %lseg
>= -10.0078 %lseg
>= 05t01 sec
= FALSE -
<= 19.0078 %lseg
<= 19.0078 %lseg
>= 03to1 sec
= TRUE -

= FALSE -

= TRUE -

= FALSE -

> 8 sec
<= 0.1001 -

> 0 sec

Time Required

MIL lllum.
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Threshold Value

Secondary Parameters

where a is Time running down after fuel

b is plant time constant for continuous
air/fuel control

c is plant parameter for dead time for lambdal
control

)
)
)
LSU sensor upstream to catalyst ready for
operation

(

Level of lambda sensor 1 sianal quality

Lambda control disabled bv a fault
Catalyst damaging misfire rate exceeded

Iniector power stace fault is active
Camshaft fault in critical operating range
present and MAF is main air charge sensor

)
lambda control is active since warmup is
finished

Relative air charae

for time

)
Lamda control active due to GDI mode
chanae

(
GDI mode homoaeneous
for time

)

)
Lambda set point

Minimum injection time limitation for GDI
mode is active

Width of dead zone for lambda control
deviation

Width of dead zone for lambda control
deviation

OR

Lambda control continuos error

)
OR
(
Unrestricted operation of Upstream closed
loop lambda controller of bank 2 is active

(
Enleanment protection of lambda controller

Large deceleration enleanment protection of
lambda controller

(
Relative fuel mass transient component
threshold for deceleration enleanment
Relative fuel mass transient component
threshold for deceleration enleanment in
bank 2

)
for time (see Look-Up-Table #P2177-6)
)

OR
(
Large acceleration enrichment protection of
lambda controller

(
Relative fuel mass transient componet
threshold for acceleration enrichment
Relative fuel mass transient componet
threshold for acceleration enrichmen

)
for time (see Look-Up-Table #P2177-5)
)

)
Upstream Lambda closed loop control for
bank 2

(
Lambda control disabled during after

Enable Conditions

= TRUE

= FALSE

FALSE

FALSE
FALSE

= TRUE

v
N o

= TRUE

TRUE
0.8

= 0.6499
= FALSE

< 0.999969

TRUE

= FALSE

= FALSE

>= -10.0078

>= -10.0078

<= 05t01

= FALSE

<= 19.0078

<= 19.0078

<= 03to1

= TRUE

= FALSE

%lseg

%lseg

%lseg

%lseg

Time Required

MIL lllum.
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Threshold Value

Secondary Parameters

Lambda swtiched ON after fuel cutoff
(

Fuel cut off is active

enablina lambda control

(
Absolute value of diffence in lambda of bank

Difference of counter time and plant time
constant

a-(b+c)

where a is Time running down after fuel

b is plant time constant of bank 2 for
continuous air/fuel control

¢ is plant parameter of bank 2 for dead time
for lambda control

)
)
)
LSU sensor upstream to catalyst ready for
operation

(

Level of lambda sensor 1, bank 2 signal
quality

)
Lambda control disabled bv a fault
(

Catalyst damaging misfire rate exceeded

Iniector power stace fault is active
Camshaft fault in critical operating range
present and MAF is main air charge sensor

)
lambda control is active since warmup is
finished

Relative air charge

for time

Lamda control active due to GDI mode
chanae

(
GDI mode homoaeneous
for time

)
)
Lambda set point

Minimum injection time limitation for GDI
mode of bank 2 is active

Width of dead zone for Width of dead zone
for lambda control deviation

(
Width of dead zone for lambda control
deviation

OR

Lambda control continuos error

)
for time
)
(
Difference between lambda value referenced
to sensor fitting of bank 1 and bank 2

Lambda set point

(

Detection of fuel mixture adaption
Lambda set point of bank 2

)

OR
Lambda set point of bank 2
)

for time

where A - delay time for lambda fuel
adaption (rich condition)

where B - delay time for lambda fuel
adaption (lean condition)

Limitation due to fuel in oil is deactivated

Enable Conditions

TRUE

FALSE

TRUE

FALSE
FALSE

FALSE
FALSE

TRUE

TRUE

TRUE
0.8

0.6499
FALSE

0.999969

1.04004
TRUE

0.8999

0.95996

Max(A.B)
0
0

TRUE

Time Required

MIL lllum.
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Component / System Fault Code Monitor Strategy Description Malfunction Criteria Threshold Value Secondary Parameters Enable Conditions Time Required MIL lllum.
Limitation due to fuel in oil is deactivated for = TRUE -
bank 2
Lambda closed loop control upstream = TRUE -

catalyst. bank 1

Multiolicative adaptation correction factor > 0 -

)

)

)

No pending or confirmed DTCs = see sheet inhibit -
tables

Basic enable conditions met = see sheet enable -
tables

P2E69 Multiplicative part of the Long Term Fuel Trim for Bank 1 in Multiplicative part of LTFT for bank 1 in ZAS < 0.769989 - LTFT Multiplicative mixture adaptation bank = TRUE - multiple 2 Trips
ZAS mode is less than a calibrated threshold. mode 1in ZAS operation mode is active
(
LTFT multiplicative part Bank 1 Integrator is = TRUE -

stable which is of the following conditions

(
(
Condition diagnostic thresholds of = TRUE -
multiplicative correction in ZAS mode
currently exceeded of bank 1 is stable

Multiplicative part of LTFT for bank 1 in ZAS > 1.230011 -
mode
OR

Multiplicative part of LTFT for bank 1 in ZAS < 0.769989 -
mode
)
OR
Similar conditions for multiplicative fuel = TRUE -
adaptation fulfilled
(

Difference between Measured and reference <= 375 pm
Engine speed

Difference between reference and measured <= 375 pm
Engine speed

Difference between measured load value to <= 20 -
reference load

Difference between reference load value to <= 20 -

measured load

)
LTFT multiplicative part Bank 1 is stable, >= 10 sec
which is the followina conditions for time
(

(

Condition diagnostic thresholds of = TRUE -
multiplicative correction in ZAS mode
currently exceeded

(

Absolute change of LTFT multiplicative part, <= 1.999969 -
Bank 1

)

OR

Absolute change of LTFT multiplicative part, <= 0.029999 -
Bank 1

)

(

Condition diagnostic thresholds of = TRUE -

multiplicative correction in ZAS mode
currently exceeded
OR

Change in short term fuel trim. Bank 1 <= 0.049988 -
)

Absolute difference between LTFT <= 0.75 %
additive part, Bank 1

and its fixed value at beginning of
multiplicative steady

state phase
Multiplicative mixture adaptation in ZAS = TRUE -
mode is active

(

Multiplicative mixture adaptation is active, = TRUE -
which is the following conditions:
(
Fraz operational readiness independent of >= 2 sec
the operating mode is active, which is the
following conditions for time
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Threshold Value

Secondary Parameters

Fundamental operating mode independent
operation readiness of mixture adaption

(
Condition error suspicion in mixture
adaptation

Coolant Enaine Temperature

where C - cut-in temperature adaptive
precontrol for lambda closed-loop control
where D - cut-in temperature fuel mixture
adaptation in case of error suspicion

)
OR

Coolant Enaine Temperature

Basic willingness of fuel mixture adaptation,
except engine temperature

Intake air temperature
Conditiion of Wide Open Throttle
(

Propulsion torque after driving assistance
coordination

Increased tolerances of air charge
determination exoected

Maximum proportion of evaporating fuel
from the engine oil to the fuel demand
(model based)

Ratio total charae to charae in cviinder
)
(
Number of iniections since start
OR

Number of iniections since start

)
FRAZ adaption phvsicallv enabled
(

Torque commanded to charge control (see
Look-Up-Table #P2E68-2)

Torque commanded to charge control (see
Look-Up-Table #P2E68-1)

)
)
Operating mode dependent Readiness LRA

(
(
Lambda closed loop control upstream
catalst. bank 1

(
Enleanment protection of lambda controller

(
Large deceleration enleanment protection of
lambda controller

(
Relative fuel mass transient component
threshold for deceleration enleanment
Relative fuel mass transient component
threshold for deceleration enleanment in
bank 2

)
for time (see Look-Up-Table #P2177-6)
)

OR
(
Large acceleration enrichment protection of
lambda controller

(
Relative fuel mass transient componet
threshold for acceleration enrichment
Relative fuel mass transient componet
threshold for acceleration enrichmen

)
for time (see Look-Up-Table #P2177-5)
)

)
Upstream Lambda closed loop control for
bank 1

(

<=

Enable Conditions

TRUE

TRUE

Min(C. D)
54.8

TRUE
90
FALSE

3276.7

FALSE

1200
1000
TRUE
3.99933 to

99.98932
0 to 30.00031

TRUE

TRUE

FALSE

FALSE

-10.0078

-10.0078

05t01

FALSE

19.0078

19.0078

03to1

TRUE

dea C
deg C

deg C

dea C

%lseg

%lseg

%lseg

%lseg

Time Required

MIL lllum.
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Threshold Value

Secondary Parameters

Lambda control disabled during after
Lambda swtiched ON after fuel cutoff
(

Fuel cut off is active

enabling lambda control

(
Absolute value of diffence in lambda of bank

Difference of counter time and plant time
constant

a-(b+c)

where a is Time running down after fuel

b is plant time constant for continuous
air/fuel control

c is plant parameter for dead time for lambda
control

)
)
)
LSU sensor upstream to catalyst ready for
operation

Level of lambda sensor 1 sianal quality
Lambda control disabled by a fault
Catalyst damaging misfire rate exceeded

Iniector power stage fault is active
Camshaft fault in critical operating range
present and MAF is main air charge sensor

)
lambda control is active since warmup is
finished

Relative air charae

for time

)

Lamda control active due to GDI mode
change

(
GDI mode homoaeneous
for time

)
)
Lambda set point

Minimum injection time limitation for GDI
mode is active

Width of dead zone for lambda control
deviation

(
Width of dead zone for lambda control
deviation

OR

Lambda control continuos error

)
OR
(
Unrestricted operation of Upstream closed
loop lambda controller of bank 2 is active

(
Enleanment protection of lambda controller

Large deceleration enleanment protection of
lambda controller

(
Relative fuel mass transient component
threshold for deceleration enleanment
Relative fuel mass transient component
threshold for deceleration enleanment in
bank 2

)
for time (see Look-Up-Table #P2177-6)
)

OR
(

Enable Conditions

FALSE -
TRUE -

FALSE -

0.1001 -

TRUE -

FALSE -
FALSE -

FALSE -
FALSE -

TRUE -

N o
@
-]
2]

TRUE -

TRUE -
0.8 sec

0.6499 -
FALSE -

0.999969 -

TRUE -

FALSE -

FALSE -

-10.0078 %lseg

-10.0078 %lseg

05to1 sec

Time Required

MIL lllum.
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Threshold Value

Secondary Parameters

Large acceleration enrichment protection of
lambda controller

(
Relative fuel mass transient componet
threshold for acceleration enrichment
Relative fuel mass transient componet
threshold for acceleration enrichmen

)
for time (see Look-Up-Table #P2177-5)
)

)
Upstream Lambda closed loop control for
bank 2

(
Lambda control disabled during after

Lambda swtiched ON after fuel cutoff

Fuel cut off is active

enabling lambda control

(
Absolute value of diffence in lambda of bank

Difference of counter time and plant time
constant

a-(b+c)

where a is Time running down after fuel

b is plant time constant of bank 2 for
continuous air/fuel control

c is plant parameter of bank 2 for dead time
for lambda control

)
)
)
LSU sensor upstream to catalyst ready for
operation

(
Level of lambda sensor 1, bank 2 signal
quality

Lambda control disabled by a fault
Catalyst damaging misfire rate exceeded

Iniector power stage fault is active
Camshaft fault in critical operating range
present and MAF is main air charge sensor

)
lambda control is active since warmup is
finished

Relative air charge

for time

Lamda control active due to GDI mode
chanae

(
GDI mode homoaeneous
for time

)
)
Lambda set point

Minimum injection time limitation for GDI
mode of bank 2 is active

Width of dead zone for Width of dead zone
for lambda control deviation

(
Width of dead zone for lambda control
deviation

OR

Lambda control continuos error

)
for time
)
(
Difference between lambda value referenced
to sensor fitting of bank 1 and bank 2

Enable Conditions

FALSE

19.0078

19.0078

03to1

TRUE

FALSE

TRUE

FALSE

0.1001

TRUE

FALSE

FALSE

FALSE
FALSE

TRUE

0

2

TRUE

TRUE
0.8

0.6499
FALSE

0.999969

%lseg

%lseg

Time Required

MIL lllum.
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I e e e e ) I—
Lambda set point < 1.04004 -
(
Detection of fuel mixture adantion = TRUE -
Lambda set point of bank 2 > 0.8999 -
)
OR
Lambda set point of bank 2 > 0.95996 -
for time. >= Max(A.B) sec
where A - delay time for lambda fuel 0 sec
adaption (rich condition)
where B - delay time for lambda fuel 0 sec
adaption (lean condition)
Limitation due to fuel in oil is deactivated = TRUE -
Limitation due to fuel in oil is deactivated for = TRUE -
bank 2
)
Lambda closed loop control upstream = TRUE -
catalyst, bank 1
)
Multiolicative adaptation correction factor > 0 -
)
)
No pending or confirmed DTCs = see sheet inhibit -
tables
Basic enable conditions met = see sheet enable -
tables
P2E6A Multiplicative part of the Long Term Fuel Trim for Bank 2 in Multiplicative part of LTFT for bank 2 in ZAS > 1.230011 - LTFT Multiplicative mixture adaptation bank = TRUE - multiple 2 Trips
ZAS mode is greater than a calibrated threshold. mode 2 in ZAS operation mode is active
(
LTFT multiplicative part Bank 2 Integrator is = TRUE -
stable which is of the following conditions
(
(
Condition diagnostic thresholds of = TRUE -
multiplicative correction in ZAS mode
currently exceeded of bank 2 is stable
(
Multiplicative part of LTFT for bank 2 in ZAS > 1.230011 -
mode
OR
Multiplicative part of LTFT for bank 2 in ZAS < 0.769989 -
mode
)
OR
Similar conditions for multiplicative fuel = TRUE -
adaptation fulfilled for bank 2
(
Difference between Measured and reference <= 375 pm
Enaine speed. bank 2
and
Difference between reference and measured <= 375 rpm
Enaine speed. bank 2
and
Difference between measured load value to <= 20 -
reference load. bank 2
and
Difference between reference load value to <= 20 -
measured load, bank 2
)
and
LTFT multiplicative part Bank 2 is stable, >= 10 sec
which is the followina conditions for time
(
(
Condition diagnostic thresholds of = TRUE -
multiplicative correction in ZAS mode
currently exceeded of bank 2 is stable
(
Absolute change of LTFT multiplicative part, <= 1.999969 -
Bank 2
)
OR
Absolute change of LTFT multiplicative part, <= 0.029999 -
Bank 2
)
and
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Threshold Value

Secondary Parameters

(

Condition diagnostic thresholds of
multiplicative correction in ZAS mode
currently exceeded of bank 2 is stable
OR

Change in short term fuel trim, Bank 2

and

Absolute difference between LTFT
additive part, Bank 2

and its fixed value at beginning of
multiplicative steady

state phase
and
Multiplicative mixture adaptation in ZAS
mode is active, bank 2
(
Multiplicative mixture adaptation is active,
which is the following conditions:
(
Fraz operational readiness independent of
the operating mode is active, which is the
following conditions for time
(
Fundamental operating mode independent
operation readiness of mixture adaption
(
(
Condition error suspicion in mixture
adaptation

Coolant Enaine Temperature

where C - cut-in temperature adaptive
precontrol for lambda closed-loop control
where D - cut-in temperature fuel mixture
adaptation in case of error suspicion

OR
Coolant Enaine Temperature

and
Basic willingness of fuel mixture adaptation,
except engine temperature

Intake air temperature

and

Conditiion of Wide Open Throttle
(

Propulsion torque after driving assistance
coordination

and

Increased tolerances of air charge
determination expected

and

Maximum proportion of evaporating fuel
from the engine oil to the fuel demand
(model based)

and

Ratio total charge to charge in cviinder

and
(
Number of iniections since start

Number of iniections since start

)
and

FRAZ adaption physically enabled
(
Torque commanded to charge control (see
Look-Up-Table #P2E68-2)

and

Torque commanded to charge control (see
Look-Up-Table #P2E68-1)

)
)
and

Operating mode dependent Readiness LRA

(
(

>=

Enable Conditions

TRUE

0.049988

TRUE

TRUE

TRUE

TRUE

Min(C, D)

54.8

54.8

54.8

TRUE

90
FALSE

3276.7

FALSE

TRUE

3.99933 to
99.98932

0 to 30.00031

TRUE

dea C
deg C

deg C

dea C

%

Time Required

MIL lllum.
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Component / System Fault Code Monitor Strategy Description Malfunction Criteria Threshold Value Secondary Parameters Enable Conditions Time Required MIL lllum.
e e e ) I—
Lambda closed loop control upstream = TRUE -

catalyst, bank 1
(
Enleanment protection of lambda controller = FALSE -

(
Large deceleration enleanment protection of = FALSE -
lambda controller
(

Relative fuel mass transient component >= -10.0078 %lseg
threshold for deceleration enleanment

Relative fuel mass transient component >= -10.0078 %lseg
threshold for deceleration enleanment in

bank 2

)

for time(see Look-Up-Table #P2177-6) >= 05t01 sec
)

OR

(

Large acceleration enrichment protection of = FALSE -

lambda controller
(

Relative fuel mass transient componet <= 19.0078 %lseg
threshold for acceleration enrichment
Relative fuel mass transient componet <= 19.0078 %lseg

threshold for acceleration enrichmen
)

for time (see Look-Up-Table #P2177-5) >= 0.3to1 sec
)
)
and
Upstream Lambda closed loop control for = TRUE -
bank 1
(
Lambda control disabled during after = FALSE -
and
Lambda swtiched ON after fuel cutoff = TRUE -
(
Fuel cut off is active = FALSE -
and
(

> 8 sec

enabling lambda control
OR

(
Absolute value of diffence in lambda of bank <= 0.1001 -
1

and
Difference of counter time and plant time > 0 sec
constant

a-(b+c)

where a is Time running down after fuel

b is plant time constant for continuous
air/fuel control
c is plant parameter for dead time for lambdal

control

)

)

)

and

LSU sensor upstream to catalyst ready for = TRUE -

operation

Level of lambda sensor 1 sianal quality <= 12 -

and

Lambda control disabled bv a fault = FALSE -
Catalyst damaging misfire rate exceeded = FALSE -
and

Iniector power stace fault is active = FALSE -

and

Camshaft fault in critical operating range = FALSE -

present and MAF is main air charge sensor

)

and

lambda control is active since warmup is = TRUE -
finished

and

Relative air charae > 0 %
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Component / System Fault Code Monitor Strategy Description Malfunction Criteria Threshold Value Secondary Parameters Enable Conditions Time Required MIL lllum.
e e e e e Y I—

for time >= 2 sec
and
Lamda control active due to GDI mode = TRUE -
change
(
GDI mode homoaeneous = TRUE -
for time >= 0.8 sec
)
)
and
Lambda set point >= 0.6499 -
and
Minimum injection time limitation for GDI = FALSE -
mode is active
and
Width of dead zone for lambda control < 0.999969 -
deviation
and
(
Width of dead zone for lambda control < 0 -
deviation
OR
Lambda control continuos error > 0 -
)
OR
(
Unrestricted operation of Upstream closed = TRUE -
loop lambda controller of bank 2 is active
(
Enleanment protection of lambda controller = FALSE -
(
(
Large deceleration enleanment protection of = FALSE -
lambda controller
(
Relative fuel mass transient component >= -10.0078 %lseg
threshold for deceleration enleanment
Relative fuel mass transient component >= -10.0078 %lseg
threshold for deceleration enleanment in
bank 2
)
for time(see Look-Up-Table #P2177-6) <= 05t01 sec
)
OR
(
Large acceleration enrichment protection of = FALSE -
lambda controller
(
Relative fuel mass transient componet <= 19.0078 %lseg
threshold for acceleration enrichment
Relative fuel mass transient componet <= 19.0078 %lseg
threshold for acceleration enrichmen
)
for time (see Look-Up-Table #P2177-5) <= 03to1 sec
)
)
and
Upstream Lambda closed loop control for = TRUE -
bank 2
(
Lambda control disabled during after = FALSE -
and
Lambda swtiched ON after fuel cutoff = TRUE -
(
Fuel cut off is active = FALSE -
and
(

> 8 sec
enabling lambda control
(
Absolute value of diffence in lambda of bank <= 0.1001 -
2
and
Difference of counter time and plant time > 0 sec
constant
a-(b+c)
where a is Time running down after fuel
b is plant time constant of bank 2 for
continuous air/fuel control
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Threshold Value

Secondary Parameters

c is plant parameter of bank 2 for dead time
for lambda control

)
)
)
and

LSU sensor upstream to catalyst ready for
operation

Level of lambda sensor 1, bank 2 signal
quality

)
and

Lambda control disabled by a fault

Catalyst damaging misfire rate exceeded

and
Iniector power staae fault is active
and
Camshaft fault in critical operating range
present and MAF is main air charge sensor

)
and

lambda control is active since warmup is
finished

and

Relative air charae

for time

)
and

Lamda control active due to GDI mode
change

(

GDI mode homogeneous
for time

)
)
and

Lambda set point

and

Minimum injection time limitation for GDI
mode of bank 2 is active

and

Width of dead zone for Width of dead zone
for lambda control deviation

and

(
Width of dead zone for lambda control
deviation

OR

Lambda control continuos error

)
for time.
)

and
(
Difference between lambda value referenced
to sensor fitting of bank 1 and bank 2

and
Lambda set point
and
(
Detection of fuel mixture adaption

Lambda set point of bank 2
)

OR
Lambda set point of bank 2
)

for time

where A - delay time for lambda fuel
adaption (rich condition)

where B - delay time for lambda fuel
adaption (lean condition)

and

Limitation due to fuel in oil is deactivated
and

Limitation due to fuel in oil is deactivated for

bank 2

Enable Conditions

TRUE -

FALSE -

FALSE -

FALSE -

FALSE -

TRUE -

N o
ES

TRUE -

TRUE -
0.8 sec

0.6499 -
FALSE -

0.999969 -

1.04004 -

TRUE -

0.8999 -

0.95996 -

Max(A.B) sec
0

0 sec

TRUE -

TRUE -

Time Required

MIL lllum.
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e e e e Y I—
)
and
Lambda closed loop control upstream = TRUE -

catalyst, bank 2
)

Multiplicative adaptation correction factor, > 0 -

bank 2

)

)

)

No pending or confirmed DTCs = see sheet inhibit -
tables

Basic enable conditions met = see sheet enable -
tables

P2E6B Multiplicative part of the Long Term Fuel Trim for Bank 2 in Multiplicative part of LTFT for bank 2 in ZAS < 0.769989 - LTFT Multiplicative mixture adaptation bank = TRUE - multiple 2 Trips
ZAS mode is less than a calibrated threshold. mode 2 in ZAS operation mode is active
(
LTFT multiplicative part Bank 2 Integrator is = TRUE -

stable which is of the following conditions

(
(
Condition diagnostic thresholds of = TRUE -
multiplicative correction in ZAS mode
currently exceeded of bank 2 is stable

Multiplicative part of LTFT for bank 2 in ZAS > 1.230011 -
mode
OR
Multiplicative part of LTFT for bank 2 in ZAS < 0.769989 -
mode
)
OR
Similar conditions for multiplicative fuel = TRUE -
adaptation fulfilled for bank 2
(
Difference between Measured and reference <= 375 pm
Engine speed, bank 2
and

Difference between reference and measured <= 375 pm
Enaine speed. bank 2
and

Difference between measured load value to <= 20 -
reference load, bank 2
and

Difference between reference load value to <= 20 -
measured load, bank 2

)
and
LTFT multiplicative part Bank 2 is stable, >= 10 sec
which is the following conditions for time
(
(
Condition diagnostic thresholds of = TRUE -
multiplicative correction in ZAS mode
currently exceeded of bank 2 is stable

(
Absolute change of LTFT multiplicative part,

<= 1.999969 -

Bank 2
)
OR
Absolute change of LTFT multiplicative part, <= 0.029999 -
Bank 2
)
and
(
Condition diagnostic thresholds of = TRUE -
multiplicative correction in ZAS mode
currently exceeded of bank 2 is stable
OR
Chanae in short term fuel trim. Bank 2 <= 0.049988 -
)
and

Absolute difference between LTFT <= 0.75 %
additive part, Bank 2

and its fixed value at beginning of
multiplicative steady

state phase
and
Multiplicative mixture adaptation in ZAS = TRUE -

mode is active, bank 2
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Threshold Value

Secondary Parameters

(

Multiplicative mixture adaptation is active,
which is the following conditions:

(
Fraz operational readiness independent of
the operating mode is active, which is the
followina conditions for time

(
Fundamental operating mode independent
operation readiness of mixture adaption

(
Condition error suspicion in mixture
adaptation

Coolant Enaine Temperature

where C - cut-in temperature adaptive
precontrol for lambda closed-loop control
where D - cut-in temperature fuel mixture
adaptation in case of error suspicion

)

OR
Coolant Enaine Temperature

and
Basic willingness of fuel mixture adaptation,
except engine temperature

Intake air temperature

and

Conditiion of Wide Open Throttle
(

Propulsion torque after driving assistance
coordination

and

Increased tolerances of air charge
determination expected

and

Maximum proportion of evaporating fuel
from the engine oil to the fuel demand
(model based)

and

Ratio total charae to charae in cviinder

and

(

Number of iniections since start
R

Number of iniections since start

)
and

FRAZ adaption phvsicallv enabled
(

Torque commanded to charge control (see
Look-Up-Table #P2E68-2)

and

Torque commanded to charge control (see
Look-Up-Table #P2E68-1)

)
)
and

Operating mode dependent Readiness LRA

(

(
Lambda closed loop control upstream
catalyst. bank 1

Enleanment protection of lambda controller
(

(
Large deceleration enleanment protection of
lambda controller

(
Relative fuel mass transient component
threshold for deceleration enleanment
Relative fuel mass transient component
threshold for deceleration enleanment in
bank 2

)
for time(see Look-Up-Table #P2177-6)
)

Enable Conditions

TRUE

TRUE

TRUE

Min(C, D)

54.8

54.8

TRUE

90
FALSE

3276.7

FALSE

TRUE

3.99933 to

99.98932

0 to 30.00031

TRUE

TRUE

FALSE

FALSE

-10.0078

-10.0078

05t01

dea C
deg C

deg C

dea C

dea C

Nm

%

%lseg

%lseg

Time Required

MIL lllum.
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Threshold Value

Secondary Parameters

OR
(
Large acceleration enrichment protection of
lambda controller

Relative fuel mass transient componet
threshold for acceleration enrichment
Relative fuel mass transient componet
threshold for acceleration enrichmen

)
for time (see Look-Up-Table #P2177-5)
)

)
and

Upstream Lambda closed loop control for
bank 1

(
Lambda control disabled during after

and
Lambda swtiched ON after fuel cutoff

Fuel cut off is active
and
(

enabling lambda control
OR

(
Absolute value of diffence in lambda of bank

and

Difference of counter time and plant time
constant

a-(b+c)

where a is Time running down after fuel

b is plant time constant for continuous
air/fuel control

c is plant parameter for dead time for lambda
control

)
)
)
and

LSU sensor upstream to catalyst ready for
operation

Level of lambda sensor 1 sianal quality

and
Lambda control disabled by a fault

Catalyst damaging misfire rate exceeded

and
Iniector power stace fault is active
and
Camshaft fault in critical operating range
present and MAF is main air charge sensor

)
and

lambda control is active since warmup is
finished

and

Relative air charae

for time

)
and

Lamda control active due to GDI mode
change

(
GDI mode homogeneous
for time

)
)
and

Lambda set point

and

Minimum injection time limitation for GDI
mode is active

and

Enable Conditions

FALSE

19.0078

19.0078

03to1

TRUE

FALSE

TRUE

FALSE

0.1001

TRUE

FALSE

FALSE

FALSE

FALSE

TRUE

N o

TRUE

TRUE
0.8

0.6499

FALSE

%lseg

%lseg

Time Required

MIL lllum.
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e e e ) I—
Width of dead zone for lambda control < 0.999969 -
deviation
and

(
Width of dead zone for lambda control < 0 -
deviation
OR

Lambda control continuos error > 0 -

)
OR
(

Unrestricted operation of Upstream closed TRUE -
loop lambda controller of bank 2 is active
(

Enleanment protection of lambda controller = FALSE -

(
Large deceleration enleanment protection of = FALSE -
lambda controller
(
Relative fuel mass transient component >= -10.0078 %lseg
threshold for deceleration enleanment
Relative fuel mass transient component >= -10.0078 %lseg
threshold for deceleration enleanment in
bank 2

)
for time(see Look-Up-Table #P2177-6) <= 05t01 sec
)

OR
(
Large acceleration enrichment protection of = FALSE -
lambda controller
(
Relative fuel mass transient componet <= 19.0078 %lseg
threshold for acceleration enrichment
Relative fuel mass transient componet <= 19.0078 %lseg
threshold for acceleration enrichmen
)
for time (see Look-Up-Table #P2177-5) <= 03to1 sec
)

)
and
Upstream Lambda closed loop control for = TRUE -
bank 2
(
Lambda control disabled during after = FALSE -

and
Lambda swtiched ON after fuel cutoff = TRUE -
(

Fuel cut off is active = FALSE -
and
(

enabling lambda control

(
Absolute value of diffence in lambda of bank <
2

0.1001 -

and
Difference of counter time and plant time > 0 sec
constant

a-(b+c)

where a is Time running down after fuel

b is plant time constant of bank 2 for
continuous air/fuel control

¢ is plant parameter of bank 2 for dead time
for lambda control

)
)
)
and

LSU sensor upstream to catalyst ready for
operation

(
Level of lambda sensor 1, bank 2 signal
quality

)

TRUE -

A
it
)

and
Lambda control disabled bv a fault
(

FALSE -

ECM Section Page 83 of 509 83 of 1,571



Component / System

Fault Code

Monitor Strategy Description

20 OBDGO7 ECM Summary Tables

Malfunction Criteria

ECM Section Page 84 of 509

Threshold Value

Secondary Parameters

Catalyst damaging misfire rate exceeded

and
Iniector power stace fault is active
and
Camshaft fault in critical operating range
present and MAF is main air charge sensor

)
and

lambda control is active since warmup is
finished

and

Relative air charae

for time

)
and

Lamda control active due to GDI mode
change

(

GDI mode homoaeneous
for time

)
)
and

Lambda set point

and

Minimum injection time limitation for GDI
mode of bank 2 is active

and

Width of dead zone for Width of dead zone
for lambda control deviation

and

(
Width of dead zone for lambda control
deviation

OR

Lambda control continuos error

)

for time.
)

and
(
Difference between lambda value referenced
to sensor fitting of bank 1 and bank 2

and
Lambda set point
and
(
Detection of fuel mixture adaption

Lambda set point of bank 2

OR
Lambda set point of bank 2
)

for time

where A - delay time for lambda fuel
adaption (rich condition)

where B - delay time for lambda fuel
adaption (lean condition)

and

Limitation due to fuel in oil is deactivated
and

Limitation due to fuel in oil is deactivated for
bank 2

)
and

Lambda closed loop control upstream
catalyst, bank 2

)

Multiplicative adaptation correction factor,
bank 2

)
)
)
No pending or confirmed DTCs

Basic enable conditions met

Enable Conditions

FALSE

FALSE

FALSE

TRUE

N o

TRUE

TRUE
0.8

0.6499
FALSE

0.999969

1.04004

TRUE

0.8999

0.95996

Max(A.B)
0
0

TRUE

TRUE

TRUE

see sheet inhibit
tables

see sheet enable
tables

Time Required

MIL lllum.
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P2187 Additive part of the Long Term Fuel Trim for Bank 1 in Additive part of LTFT, Bank 1 > 5.484 % LTFT Additive mixture adaptation bank 1 is = TRUE - multiple 2 Trips
gasoline mode is greater than a calibrated threshold active
(
(
LTFT multiplicative part Bank 1 Integrator is = TRUE -

stable which is of the following conditions

(
(
Condition diagnostic thresholds of = TRUE -
multiplicative correction currently exceeded
of bank 1 is stable

(

Multiolicative part of LTFT for bank 1 > 1.230011 -
OR

Multiplicative part of LTFT for bank 1 < 0.769989 -
)

OR

Similar conditions for multiplicative fuel = TRUE -

adaptation fulfilled
(

Difference between Measured and reference] <= 375 rpm
Engine speed
and

Difference between reference and measured <= 375 pm
Engine speed
and

Difference between measured load value to <= 20 -
reference load
and

Difference between reference load value to <= 20 -
measured load

)
and
LTFT multiplicative part Bank 1 is stable, >= 10 sec
which is the following conditions for time
(
(
Condition diagnostic thresholds of
multiplicative correction currently exceeded
of bank 1 is stable

TRUE -

(

Absolute change of LTFT multiplicative part, <= 1.999969 -
Bank 1
)
OR
Absolute change of LTFT multiplicative part, <= 0.029999 -
Bank 1
)
and
(
Condition diagnostic thresholds of
multiplicative correction currently exceeded
of bank 1 is stable

OR

Change in short term fuel trim. Bank 1 <= 0.049988 -
)

TRUE -

and
Absolute difference between LTFT additive <= 0.75 %
part, Bank 1 and its fixed value at beginning
of multiplicative steady state phase

and
Multiolicative mixture adaptation is active = TRUE -
(

(
Multiplicative mixture adaptation is active,
which is the following conditions:

(
Fra operational readiness independent of >= 2 sec
the operating mode is active, which is the
following conditions for time

1
4
X
c
m

Fundamental operating mode independent = TRUE -
operation readiness of mixture adaption

(
Condition error suspicion in mixture
adaptation

(

TRUE -

Coolant Enaine Temperature >= Min(C, D) deqa C
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Threshold Value

Secondary Parameters

where C - cut-in temperature adaptive
precontrol for lambda closed-loop control
where D - cut-in temperature fuel mixture
adaptation in case of error suspicion

)
OR

Coolant Enaine Temperature
)

and

Basic willingness of fuel mixture adaptation,
except engine temperature

(

Intake air temperature

and

Conditiion of Wide Open Throttle
(

Propulsion torque after driving assistance
coordination

and

Increased tolerances of air charge
determination expected

and

Maximum proportion of evaporating fuel
from the engine oil to the fuel demand
(model based)

and

Ratio total charae to charae in cviinder
)

and
(
Number of iniections since start

Number of iniections since start

)
and

FRA adaption physicallv enabled
(
Torque commanded to charge control (see
Look-Up-Table #P2177-2)

and

Torque commanded to charge control (see
Look-Up-Table #P2177-1)

)
)
and

Operating mode dependent Readiness LRA

(
(
Lambda closed loop control upstream
catalyst, bank 1

(
Enleanment protection of lambda controller

(
Large deceleration enleanment protection of
lambda controller

(
Relative fuel mass transient component
threshold for deceleration enleanment
Relative fuel mass transient component
threshold for deceleration enleanment in
bank 2

)
for time (see Look-Up-Table #P2177-6)
)

OR
(
Large acceleration enrichment protection of
lambda controller

(
Relative fuel mass transient componet
threshold for acceleration enrichment
Relative fuel mass transient componet
threshold for acceleration enrichmen

)
for time (see Look-Up-Table #P2177-5)
)
)

and
Upstream Lambda closed loop control for

bank 1

Enable Conditions

= 54.8

= 54.8
>= 54.8

= TRUE
< 90

= FALSE
< 3276.7
= FALSE
<= 0

< 15

>= 1200
>= 1000

= TRUE
>= 8.00018 to

99.98932

<= 0 to 44.99969
= TRUE
= TRUE
= FALSE
= FALSE
>= -10.0078
>= -10.0078
>= 05t01
= FALSE
<= 19.0078
<= 19.0078
>= 03to1
= TRUE

deg C

deg C

dea C

%

%lseg

%lseg

%lseg

%lseg

Time Required

MIL lllum.
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Threshold Value

Secondary Parameters

(
Lambda control disabled during after

and
Lambda swtiched ON after fuel cutoff

Fuel cut off is active
and
(

enabling lambda control
OR

(
Absolute value of diffence in lambda of bank

and

Difference of counter time and plant time
constant

a-(b+c)

where a is Time running down after fuel

b is plant time constant for continuous
air/fuel control

c is plant parameter for dead time for lambda|
control

)
)
)
and

LSU sensor upstream to catalyst ready for
operation

(
Level of lambda sensor 1 sianal quality
)

and
Lambda control disabled by a fault

Catalyst damaging misfire rate exceeded

and
Iniector power stace fault is active
and
Camshaft fault in critical operating range
present and MAF is main air charge sensor

)
and

lambda control is active since warmup is
finished

and

Relative air charae

for time

)

and

Lamda control active due to GDI mode
chanae

(
GDI mode homogeneous
for time

)
)
and

Lambda set point

and

Minimum injection time limitation for GDI
mode is active

and

Width of dead zone for lambda control
deviation

and

(

Width of dead zone for lambda control
deviation

OR

Lambda control continuos error

)

)
OR
(
Unrestricted operation of Upstream closed
loop lambda controller of bank 2 is active

Enleanment protection of lambda controller

Enable Conditions

FALSE

TRUE

FALSE

0.1001

TRUE

FALSE

FALSE

FALSE

FALSE

TRUE

N o

TRUE

TRUE
0.8

0.6499

FALSE

0.999969

TRUE

FALSE

Time Required

MIL lllum.
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e e e Y I—
(
Large deceleration enleanment protection of = FALSE -

lambda controller
(

Relative fuel mass transient component >= -10.0078 %lseg
threshold for deceleration enleanment

Relative fuel mass transient component >= -10.0078 %lseg
threshold for deceleration enleanment in

bank 2

)

for time (see Look-Up-Table #P2177-6) <= 05t01 sec
)

OR

Large acceleration enrichment protection of = FALSE -

lambda controller
(

Relative fuel mass transient componet <= 19.0078 %lseg
threshold for acceleration enrichment
Relative fuel mass transient componet <= 19.0078 %lseg

threshold for acceleration enrichmen
)

for time (see Look-Up-Table #P2177-5) <= 03to1 sec
)
)
and
Upstream Lambda closed loop control for = TRUE -
bank 2
(
Lambda control disabled during after = FALSE -
and
Lambda swtiched ON after fuel cutoff = TRUE -
(
Fuel cut off is active = FALSE -
and
(

> 8 sec

enabling lambda control

(

Absolute value of diffence in lambda of bank <= 0.1001 -

and

Difference of counter time and plant time > 0 sec

constant

a-(b+c)

where a is Time running down after fuel

b is plant time constant of bank 2 for

continuous air/fuel control

¢ is plant parameter of bank 2 for dead time

for lambda control

)

)

)

and

LSU sensor upstream to catalyst ready for = TRUE -

operation

(

Level of lambda sensor 1, bank 2 signal <= 12 -

quality

)

and

Lambda control disabled bv a fault = FALSE -
Catalyst damaging misfire rate exceeded = FALSE -
and

Iniector power staae fault is active = FALSE -

and

Camshaft fault in critical operating range = FALSE -

present and MAF is main air charge sensor

)

and

lambda control is active since warmup is = TRUE -

finished

and

Relative air charae > 0 %

for time >= 2 sec

)

and
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Threshold Value

Secondary Parameters

Lamda control active due to GDI mode
change

(

GDI mode homoaeneous
for time

)
)
and

Lambda set point

and

Minimum injection time limitation for GDI
mode of bank 2 is active

and

Width of dead zone for Width of dead zone
for lambda control deviation

and

(
Width of dead zone for lambda control
deviation

OR

Lambda control continuos error

)
for time.
)

and
(
Difference between lambda value referenced
to sensor fitting of bank 1 and bank 2

and
Lambda set point
and
(
Detection of fuel mixture adaption

Lambda set point of bank 2

OR
Lambda set point of bank 2

for time.

where A - delay time for lambda fuel
adaption (rich condition)

where B - delay time for lambda fuel
adaption (lean condition)

and

Limitation due to fuel in oil is deactivated
and

Limitation due to fuel in oil is deactivated for
bank 2

)
and
(
Half Engine mode is deactivated
for time

)
)
and

Lambda closed loop control upstream
catalyst, bank 1

)

Multiplicative adaptation correction factor,
bank 1

)
)
and
(
LTFT additive part Bank 1 Integrator is
stable which is of the followina conditions
(
(
Condition diagnostic thresholds of additive
correction currently exceeded of bank 1 is
stable

(

Additive part of LTFT for bank 1
Additive part of LTFT for bank 1
)

OR

Similar conditions for additive fuel adaptation
fulfilled

Enable Conditions

TRUE -

TRUE -
0.8 sec

0.6499 -
FALSE -

0.999969 -

1.04004 -

TRUE -

0.8999 -

0.95996 -

Max(A.B) sec
0

0 sec

TRUE -

TRUE -

TRUE -
10 sec

TRUE -

TRUE -
TRUE -

5.484 %

-5.484 %

TRUE -

Time Required

MIL lllum.
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Threshold Value

Secondary Parameters

(

Difference between Measured and reference
Enaine speed

and

Difference between reference and measured
Engine speed

and

Difference between measured load value to
reference load

and

Difference between reference load value to
measured load

)
and

LTFT additive part Bank 1 is stable, which is
the following conditions for time

(
Condition diagnostic thresholds of additive
correction currently exceeded of bank 1 is
stable

(
Absolute change of LTFT additive part,
Bank 1

)
OR

Absolute change of LTFT additive part,
Bank 1

)
and
(
Condition diagnostic thresholds of additive
correction currently exceeded of bank 1 is
stable

OR

Chanae in short term fuel trim. Bank 1

and

Absolute difference between LTFT
multiplicative part, Bank 1 and its fixed value
at beginning of additive steady state phase

and
Additive mixture adaptation is active

(
Additive mixture adaptation is active, which is|
the following conditions:

(
Ora operational readiness independent of
the operating mode is active, which is the
followina conditions for time

(
Fundamental operating mode independent
operation readiness of mixture adaption
and

ORA adantion phvsicallv enabled

(
Torque commanded to charge control (see
Look-Up-Table #P2187-2)

and

Torque commanded to charge control (see
Look-Up-Table #P2187-1)

)
)
and

Operating mode dependent Readiness LRA

)
and

Lambda closed loop control upstream
catalyst, bank 1

)

and
Additive adaptation correction factor, bank 1

)
)
)
No pending or confirmed DTCs

Basic enable conditions met

Enable Conditions

<= 375
<= 375
<= 20
<= 20
>= 10
= TRUE
<= 0.188
<= 0.188
= TRUE
<= 0.049988
<= 0.049988
= TRUE
= TRUE
>= 0
= TRUE
= TRUE
>= 3.99933 to
99.98932
<= 0to 14.99939
= TRUE
= TRUE
> 0

= see sheet inhibit
tables

= see sheet enable
tables

pm

pm

%

%

%

%

Time Required

MIL lllum.
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P2188 Additive part of the Long Term Fuel Trim for Bank 1 in Additive part of LTFT, Bank 1 < -5.484 % LTFT Additive mixture adaptation bank 1 is = TRUE - multiple 2 Trips
gasoline mode is less than a calibrated threshold active
(
(
LTFT multiplicative part Bank 1 Integrator is = TRUE -

stable which is of the following conditions

(
(
Condition diagnostic thresholds of = TRUE -
multiplicative correction currently exceeded
of bank 1 is stable

(

Multiplicative part of LTFT for bank 1 > 1.230011 -
OR

Multiolicative part of LTFT for bank 1 < 0.769989 -
)

OR

Similar conditions for multiplicative fuel = TRUE -

adaptation fulfilled

Difference between Measured and reference] <= 375 rpm
Engine speed
and

Difference between reference and measured <= 375 pm
Engine speed
and

Difference between measured load value to <= 20 -
reference load
and

Difference between reference load value to <= 20 -
measured load

)
and
LTFT multiplicative part Bank 1 is stable, >= 10 sec
which is the following conditions for time
(
(
Condition diagnostic thresholds of
multiplicative correction currently exceeded
of bank 1 is stable

(
Absolute change of LTFT multiplicative part, <= 1.999969 -
Bank 1
)
OR
Absolute change of LTFT multiplicative part, <= 0.029999 -
Bank 1
)
and
(
Condition diagnostic thresholds of
multiplicative correction currently exceeded
of bank 1 is stable

OR

Change in short term fuel trim. Bank 1 <= 0.049988 -
)

TRUE -

TRUE -

and
Absolute difference between LTFT additive <= 0.75 %
part, Bank 1 and its fixed value at beginning
of multiplicative steady state phase

and
Multiplicative mixture adaptation is active = TRUE -
(

(
Multiplicative mixture adaptation is active,
which is the following conditions:

(
Fra operational readiness independent of >= 2 sec
the operating mode is active, which is the
following conditions for time

1
4
Py
c
m

Fundamental operating mode independent = TRUE -
operation readiness of mixture adaption

(
Condition error suspicion in mixture
adaptation

(
Coolant Enaine Temperature >= Min(C, D) deqa C

TRUE -
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Threshold Value

Secondary Parameters

where C - cut-in temperature adaptive
precontrol for lambda closed-loop control
where D - cut-in temperature fuel mixture
adaptation in case of error suspicion

)
OR

Coolant Enaine Temperature
)

and

Basic willingness of fuel mixture adaptation,
except engine temperature

(

Intake air temperature

and

Conditiion of Wide Open Throttle
(

Propulsion torque after driving assistance
coordination

and

Increased tolerances of air charge
determination expected

and

Maximum proportion of evaporating fuel
from the engine oil to the fuel demand
(model based)

and

Ratio total charae to charae in cviinder
)

and
(
Number of iniections since start

Number of iniections since start

)
and

FRA adaption physicallv enabled
(
Torque commanded to charge control (see
Look-Up-Table #P2177-2)

and

Torque commanded to charge control (see
Look-Up-Table #P2177-1)

)
)
and

Operating mode dependent Readiness LRA

(
(
Lambda closed loop control upstream
catalyst, bank 1

(
Enleanment protection of lambda controller

(
Large deceleration enleanment protection of
lambda controller

(
Relative fuel mass transient component
threshold for deceleration enleanment
Relative fuel mass transient component
threshold for deceleration enleanment in
bank 2

)
for time (see Look-Up-Table #P2177-6)
)

OR
(
Large acceleration enrichment protection of
lambda controller

(
Relative fuel mass transient componet
threshold for acceleration enrichment
Relative fuel mass transient componet
threshold for acceleration enrichmen

)
for time (see Look-Up-Table #P2177-5)
)
)

and
Upstream Lambda closed loop control for

bank 1

Enable Conditions

= 54.8

= 54.8
>= 54.8

= TRUE
< 90

= FALSE
< 3276.7
= FALSE
<= 0

< 15

>= 1200
>= 1000

= TRUE
>= 8.00018 to

99.98932

<= 0 to 44.99969
= TRUE
= TRUE
= FALSE
= FALSE
>= -10.0078
>= -10.0078
>= 05t01
= FALSE
<= 19.0078
<= 19.0078
>= 03to1
= TRUE

deg C

deg C

dea C

%

%lseg

%lseg

%lseg

%lseg

Time Required

MIL lllum.
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Fault Code

Monitor Strategy Description
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Malfunction Criteria
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Threshold Value

Secondary Parameters

(
Lambda control disabled during after

and
Lambda swtiched ON after fuel cutoff

Fuel cut off is active
and
(

enabling lambda control
OR

(
Absolute value of diffence in lambda of bank

and

Difference of counter time and plant time
constant

a-(b+c)

where a is Time running down after fuel

b is plant time constant for continuous
air/fuel control

c is plant parameter for dead time for lambda|
control

)
)
)
and

LSU sensor upstream to catalyst ready for
operation

(
Level of lambda sensor 1 sianal quality
)

and
Lambda control disabled by a fault

Catalyst damaging misfire rate exceeded

and
Iniector power stace fault is active
and
Camshaft fault in critical operating range
present and MAF is main air charge sensor

)
and

lambda control is active since warmup is
finished

and

Relative air charae

for time

)

and

Lamda control active due to GDI mode
chanae

(
GDI mode homogeneous
for time

)
)
and

Lambda set point

and

Minimum injection time limitation for GDI
mode is active

and

Width of dead zone for lambda control
deviation

and

(

Width of dead zone for lambda control
deviation

OR

Lambda control continuos error

)

)
OR
(
Unrestricted operation of Upstream closed
loop lambda controller of bank 2 is active

Enleanment protection of lambda controller

Enable Conditions

FALSE

TRUE

FALSE

0.1001

TRUE

FALSE

FALSE

FALSE

FALSE

TRUE

N o

TRUE

TRUE
0.8

0.6499

FALSE

0.999969

TRUE

FALSE

Time Required

MIL lllum.
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Component / System Fault Code Monitor Strategy Description Malfunction Criteria Threshold Value Secondary Parameters Enable Conditions Time Required MIL lllum.
e e e Y I—
(
Large deceleration enleanment protection of = FALSE -

lambda controller
(

Relative fuel mass transient component >= -10.0078 %lseg
threshold for deceleration enleanment

Relative fuel mass transient component >= -10.0078 %lseg
threshold for deceleration enleanment in

bank 2

)

for time (see Look-Up-Table #P2177-6) <= 05t01 sec
)

OR

Large acceleration enrichment protection of = FALSE -

lambda controller
(

Relative fuel mass transient componet <= 19.0078 %lseg
threshold for acceleration enrichment
Relative fuel mass transient componet <= 19.0078 %lseg

threshold for acceleration enrichmen
)

for time (see Look-Up-Table #P2177-5) <= 03to1 sec
)
)
and
Upstream Lambda closed loop control for = TRUE -
bank 2
(
Lambda control disabled during after = FALSE -
and
Lambda swtiched ON after fuel cutoff = TRUE -
(
Fuel cut off is active = FALSE -
and
(

> 8 sec

enabling lambda control

(

Absolute value of diffence in lambda of bank <= 0.1001 -

and

Difference of counter time and plant time > 0 sec

constant

a-(b+c)

where a is Time running down after fuel

b is plant time constant of bank 2 for

continuous air/fuel control

¢ is plant parameter of bank 2 for dead time

for lambda control

)

)

)

and

LSU sensor upstream to catalyst ready for = TRUE -

operation

(

Level of lambda sensor 1, bank 2 signal <= 12 -

quality

)

and

Lambda control disabled bv a fault = FALSE -
Catalyst damaging misfire rate exceeded = FALSE -
and

Iniector power staae fault is active = FALSE -

and

Camshaft fault in critical operating range = FALSE -

present and MAF is main air charge sensor

)

and

lambda control is active since warmup is = TRUE -

finished

and

Relative air charae > 0 %

for time >= 2 sec

)

and
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Component / System

Fault Code

Monitor Strategy Description

20 OBDGO7 ECM Summary Tables

Malfunction Criteria
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Threshold Value

Secondary Parameters

Lamda control active due to GDI mode
change

(

GDI mode homoaeneous
for time

)
)
and

Lambda set point

and

Minimum injection time limitation for GDI
mode of bank 2 is active

and

Width of dead zone for Width of dead zone
for lambda control deviation

and

(
Width of dead zone for lambda control
deviation

OR

Lambda control continuos error

)
for time.
)

and
(
Difference between lambda value referenced
to sensor fitting of bank 1 and bank 2

and
Lambda set point
and
(
Detection of fuel mixture adaption

Lambda set point of bank 2

OR
Lambda set point of bank 2

for time.

where A - delay time for lambda fuel
adaption (rich condition)

where B - delay time for lambda fuel
adaption (lean condition)

and

Limitation due to fuel in oil is deactivated
and

Limitation due to fuel in oil is deactivated for
bank 2

)
and
(
Half Engine mode is deactivated
for time

)
)
and

Lambda closed loop control upstream
catalyst, bank 1

)

Multiplicative adaptation correction factor,
bank 1

)
)
and
(
LTFT additive part Bank 1 Integrator is
stable which is of the followina conditions
(
(
Condition diagnostic thresholds of additive
correction currently exceeded of bank 1 is
stable

(

Additive part of LTFT for bank 1
Additive part of LTFT for bank 1
)

OR

Similar conditions for additive fuel adaptation
fulfilled

Enable Conditions

TRUE -

TRUE -
0.8 sec

0.6499 -
FALSE -

0.999969 -

1.04004 -

TRUE -

0.8999 -

0.95996 -

Max(A.B) sec
0

0 sec

TRUE -

TRUE -

TRUE -
10 sec

TRUE -

TRUE -
TRUE -

5.484 %

-5.484 %

TRUE -

Time Required

MIL lllum.
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Component / System

Fault Code

Monitor Strategy Description

20 OBDGO7 ECM Summary Tables

Malfunction Criteria

ECM Section Page 96 of 509

Threshold Value

Secondary Parameters

(

Difference between Measured and reference
Enaine speed

and

Difference between reference and measured
Engine speed

and

Difference between measured load value to
reference load

and

Difference between reference load value to
measured load

)
and

LTFT additive part Bank 1 is stable, which is
the following conditions for time

(
Condition diagnostic thresholds of additive
correction currently exceeded of bank 1 is
stable

(
Absolute change of LTFT additive part,
Bank 1

)
OR

Absolute change of LTFT additive part,
Bank 1

)
and
(
Condition diagnostic thresholds of additive
correction currently exceeded of bank 1 is
stable

OR

Chanae in short term fuel trim. Bank 1

and

Absolute difference between LTFT
multiplicative part, Bank 1 and its fixed value
at beginning of additive steady state phase

and
Additive mixture adaptation is active

(
Additive mixture adaptation is active, which is|
the following conditions:

(
Ora operational readiness independent of
the operating mode is active, which is the
followina conditions for time

(
Fundamental operating mode independent
operation readiness of mixture adaption
and

ORA adantion phvsicallv enabled

(
Torque commanded to charge control (see
Look-Up-Table #P2187-2)

and

Torque commanded to charge control (see
Look-Up-Table #P2187-1)

)
)
and

Operating mode dependent Readiness LRA

)
and

Lambda closed loop control upstream
catalyst, bank 1

)

and
Additive adaptation correction factor, bank 1

)
)
)
No pending or confirmed DTCs

Basic enable conditions met

Enable Conditions

<= 375
<= 375
<= 20
<= 20
>= 10
= TRUE
<= 0.188
<= 0.188
= TRUE
<= 0.049988
<= 0.049988
= TRUE
= TRUE
>= 0
= TRUE
= TRUE
>= 3.99933 to
99.98932
<= 0to 14.99939
= TRUE
= TRUE
> 0

= see sheet inhibit
tables

= see sheet enable
tables

pm

pm

%

%

%

%

Time Required

MIL lllum.
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Component / System

Fault Code

P2189

Monitor Strategy Description

Additive part of the Long Term Fuel Trim for Bank 2 in
gasoline mode is greater than a calibrated threshold

20 OBDGO7 ECM Summary Tables

Malfunction Criteria

Additive part of LTFT, Bank 2

ECM Section Page 97 of 509

Threshold Value

5.484

Secondary Parameters

LTFT Additive mixture adaptation bank 2 is
active

(
(
LTFT multiplicative part Bank 2 Integrator is
stable which is of the following conditions

(
(
Condition diagnostic thresholds of
multiplicative correction currently exceeded
of bank 2 is stable

(
Multiplicative part of LTFT for bank 2
OR

Multiplicative part of LTFT for bank 2
)

OR

Similar conditions for multiplicative fuel
adaptation fulfilled for bank 2

(

Difference between Measured and reference
Engine speed, bank 2

and

Difference between reference and measured
Engine speed, bank 2

and

Difference between measured load value to
reference load, bank 2

and

Difference between reference load value to
measured load, bank 2

)
and

LTFT multiplicative part Bank 2 is stable,
which is the following conditions for time
(
(
Condition diagnostic thresholds of
multiplicative correction currently exceeded
of bank 2 is stable

(
Absolute change of LTFT multiplicative part,
Bank 2

)
OR

Absolute change of LTFT multiplicative part,
Bank 2

)
and
(
Condition diagnostic thresholds of
multiplicative correction currently exceeded
of bank 2 is stable

OR

Chanae in short term fuel trim, Bank 2

and

Absolute difference between LTFT additive
part, Bank 1

and its fixed value at beginning of
multiplicative steady state phase

and

Multiplicative mixture adaptation is active,
bank 2

(
(
Multiplicative mixture adaptation is active,
which is the following conditions:

(
Fra operational readiness independent of
the operating mode is active, which is the
following conditions for time

Fundamental operating mode independent
operation readiness of mixture adaption

(
Condition error suspicion in mixture
adaptation

(

Enable Conditions

TRUE -

TRUE -

TRUE -

1.230011 -

0.769989 -

TRUE -

20 -

20 -

TRUE -

1.999969 -

0.029999 -

TRUE -

0.049988 -

0.75 %

TRUE -

TRUE -

TRUE -

TRUE -

Time Required

multiple 2 Trips

MIL lllum.
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Fault Code

Monitor Strategy Description

20 OBDGO7 ECM Summary Tables

Malfunction Criteria

ECM Section Page 98 of 509

Threshold Value

Secondary Parameters

Coolant Enaine Temperature

where C - cut-in temperature adaptive
precontrol for lambda closed-loop control
where D - cut-in temperature fuel mixture
adaptation in case of error suspicion

OR
Coolant Enaine Temperature

and
Basic wilingness of fuel mixture adaptation,
except engine temperature

Intake air temperature

and

Conditiion of Wide Open Throttle
(

Propulsion torque after driving assistance
coordination

and

Increased tolerances of air charge
determination expected

and

Maximum proportion of evaporating fuel
from the engine oil to the fuel demand
(model based)

and

Ratio total charae to charae in cviinder

and

(

Number of iniections since start
R

Number of iniections since start

)
and

FRA adaption physically enabled
(
Torque commanded to charge control (see
Look-Up-Table #P2177-2)

and

Torque commanded to charge control (see
Look-Up-Table #P2177-1)

)
)
and

Operating mode dependent Readiness LRA

(

(
Lambda closed loop control upstream
catalyst, bank 1

Enleanment protection of lambda controller

Large deceleration enleanment protection of
lambda controller

(
Relative fuel mass transient component
threshold for deceleration enleanment
Relative fuel mass transient component
threshold for deceleration enleanment in
bank 2

)

for time (see Look-Up-Table #P2177-6)
)

OR

Large acceleration enrichment protection of
lambda controller

(
Relative fuel mass transient componet
threshold for acceleration enrichment
Relative fuel mass transient componet
threshold for acceleration enrichmen

)
for time (see Look-Up-Table #P2177-5)
)

)

and

>

Enable Conditions

Min(C, D)
54.8

54.8

TRUE

90
FALSE

3276.7

FALSE

TRUE

8.00018 to
99.98932

0 to 44.99969

TRUE

TRUE

FALSE

FALSE

-10.0078

-10.0078

05t01

FALSE

19.0078

19.0078

03to1

deq C
deg C

deg C

dea C

deq C

Nm

%

%lseg

%lseg

%lseg

%lseg

Time Required

MIL lllum.
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Fault Code

Monitor Strategy Description

20 OBDGO7 ECM Summary Tables

Malfunction Criteria
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Threshold Value

Secondary Parameters

Upstream Lambda closed loop control for
bank 1

(
Lambda control disabled during after

and
Lambda swtiched ON after fuel cutoff
(

Fuel cut off is active
and
(

enabling lambda control

(
Absolute value of diffence in lambda of bank

and

Difference of counter time and plant time
constant

a-(b+c)

where a is Time running down after fuel

b is plant time constant for continuous
air/fuel control

c is plant parameter for dead time for lambdal
control

)
)
)
and

LSU sensor upstream to catalyst ready for
operation

(
Level of lambda sensor 1 sianal quality

and
Lambda control disabled by a fault

Catalyst damaging misfire rate exceeded

and
Iniector power stage fault is active
and
Camshaft fault in critical operating range
present and MAF is main air charge sensor

)
and

lambda control is active since warmup is
finished

and

Relative air charge

for time

)
and

Lamda control active due to GDI mode
chanae

(

GDI mode homoaeneous
for time

)
)
and

Lambda set point

and

Minimum injection time limitation for GDI
mode is active

and

Width of dead zone for lambda control
deviation

and

(
Width of dead zone for lambda control
deviation

OR

Lambda control continuos error

)
OR
(
Unrestricted operation of Upstream closed
loop lambda controller of bank 2 is active

(

Enable Conditions

= TRUE

= FALSE

TRUE

= FALSE

= TRUE

= FALSE

= FALSE

= FALSE

= FALSE

= TRUE

v
N o

= TRUE

= TRUE
>= 0.8

>= 0.6499

= FALSE

< 0.999969

TRUE

Time Required

MIL lllum.
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Fault Code

Monitor Strategy Description

20 OBDGO7 ECM Summary Tables

Malfunction Criteria

Threshold Value

Secondary Parameters

Enleanment protection of lambda controller

(
Large deceleration enleanment protection of
lambda controller

(
Relative fuel mass transient component
threshold for deceleration enleanment
Relative fuel mass transient component
threshold for deceleration enleanment in
bank 2

)

for time (see Look-Up-Table #P2177-6)
)

OR

Large acceleration enrichment protection of
lambda controller

(
Relative fuel mass transient componet
threshold for acceleration enrichment
Relative fuel mass transient componet
threshold for acceleration enrichmen

)
for time (see Look-Up-Table #P2177-5)
)

)
and

Upstream Lambda closed loop control for
bank 2

(
Lambda control disabled during after

and
Lambda swtiched ON after fuel cutoff
(

Fuel cut off is active
and
(

enabling lambda control

(
Absolute value of diffence in lambda of bank

and

Difference of counter time and plant time
constant

a-(b+c)

where a is Time running down after fuel

b is plant time constant of bank 2 for
continuous air/fuel control

¢ is plant parameter of bank 2 for dead time
for lambda control

)
)
)
and

LSU sensor upstream to catalyst ready for
operation

(
Level of lambda sensor 1, bank 2 signal
quality

)

and
Lambda control disabled bv a fault

Catalyst damaging misfire rate exceeded

and
Iniector power staae fault is active
and
Camshaft fault in critical operating range
present and MAF is main air charge sensor

)
and

lambda control is active since warmup is
finished

and

Relative air charge

(

for time
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Enable Conditions

= FALSE -

= FALSE -
>= -10.0078 %lseg
>= -10.0078 %lseg
<= 05t01 sec
= FALSE -
<= 19.0078 %lseg
<= 19.0078 %lseg
<= 03to1 sec
= TRUE -

= FALSE -

= TRUE -

= FALSE -

> 8 sec
<= 0.1001 -

> 0 sec
= TRUE -
<= 12 -

= FALSE -

= FALSE -

= FALSE -

= FALSE -

= TRUE -

> 0 %
>= 2 sec

Time Required

MIL lllum.
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Fault Code

Monitor Strategy Description

20 OBDGO7 ECM Summary Tables

Malfunction Criteria

Threshold Value

Secondary Parameters

)
and

Lamda control active due to GDI mode
change

(

GDI mode homogeneous
for time

)
)
and

Lambda set point

and

Minimum injection time limitation for GDI
mode of bank 2 is active

and

Width of dead zone for Width of dead zone
for lambda control deviation

and

(
Width of dead zone for lambda control
deviation

OR

Lambda control continuos error

)
for time.
)

and
(
Difference between lambda value referenced
to sensor fitting of bank 1 and bank 2

and
Lambda set point
and
(
Detection of fuel mixture adaption

Lambda set point of bank 2

OR
Lambda set point of bank 2

for time

where A - delay time for lambda fuel
adaption (rich condition)

where B - delay time for lambda fuel
adaption (lean condition)

and

Limitation due to fuel in oil is deactivated
and

Limitation due to fuel in oil is deactivated for
bank 2

)
and
(
Half Enaine mode is deactivated
for time

)
)
and

Lambda closed loop control upstream
catalyst, bank 2

)

Multiplicative adaptation correction factor,
bank 2

)
)
and
(
LTFT additive part Bank 2 Integrator is
stable which is of the followina conditions
(
(
Condition diagnostic thresholds of additive
correction currently exceeded of bank 2 is
stable

(
Additive part of LTFT for bank 2
Additive part of LTFT for bank 2
)

OR
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Enable Conditions

TRUE

TRUE
0.8

0.6499
FALSE

0.999969

1.04004

TRUE

0.8999

0.95996

Max(A.B)
0

0

TRUE

TRUE

TRUE
10

TRUE

TRUE
TRUE

5.484

-5.484

Time Required

MIL lllum.
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Fault Code

Monitor Strategy Description

20 OBDGO7 ECM Summary Tables

Malfunction Criteria

Threshold Value

Secondary Parameters

Similar conditions for additive fuel adaptation
fulfilled, bank 2

(
Difference between Measured and reference
Enaine speed. bank 2

and

Difference between reference and measured
Enaine speed. bank 2

and

Difference between measured load value to
reference load, bank 2

and

Difference between reference load value to
measured load, bank 2

)
and

LTFT additive part Bank 2 is stable, which is
the followina conditions for time

(
(
Condition diagnostic thresholds of additive
correction currently exceeded of bank 2 is
stable

(

Absolute change of LTFT additive part,
Bank 2

)
OR

Absolute change of LTFT additive part,
Bank 2

)
and

(

Condition diagnostic thresholds of additive
correction currently exceeded of bank 2 is
stable

OR

Chanae in short term fuel trim. Bank 2

and

Absolute difference between LTFT
multiplicative part, Bank 2 and its fixed value
at beginning of additive steady state phase

and
Additive mixture adaptation is active, bank2

(
(
Additive mixture adaptation is active, which is|
the followina conditions:

(
Ora operational readiness independent of
the operating mode is active, which is the
following conditions for time

Fundamental operating mode independent
operation readiness of mixture adaption
and

ORA adaption phvsically enabled

(

Torque commanded to charge control (see
Look-Up-Table #P2187-2)

and

Torque commanded to charge control (see
Look-Up-Table #P2187-1)

)
)
and

Operating mode dependent Readiness LRA

)
and

Lambda closed loop control upstream
catalyst, bank 2

)

and
Additive adaptation correction factor, bank 2

)
)
)
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Enable Conditions

= TRUE
<= 375
<= 375
<= 20

<= 20

>= 10

= TRUE
<= 0.188
<= 0.188
= TRUE
<= 0.049988
<= 0.049988
= TRUE
= TRUE
>= 0

= TRUE
= TRUE
>= 3.99933 to
99.98932

<= 0'to 14.99939
= TRUE
= TRUE
> 0

pm

pm

%

Time Required

MIL lllum.
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Component / System Fault Code Monitor Strategy Description Malfunction Criteria Threshold Value Secondary Parameters Enable Conditions Time Required MIL lllum.
No pending or confirmed DTCs = see sheet inhibit -
tables
Basic enable conditions met = see sheet enable -
tables
P2190 Additive part of the Long Term Fuel Trim for Bank 2 in Additive part of LTFT, Bank 2 < -5.484 % LTFT Additive mixture adaptation bank 2 is = TRUE - multiple 2 Trips
gasoline mode is less than a calibrated threshold active
(
(
LTFT multiplicative part Bank 2 Integrator is = TRUE -

stable which is of the following conditions

(
(
Condition diagnostic thresholds of = TRUE -
multiplicative correction currently exceeded
of bank 2 is stable

(

Multiolicative part of LTFT for bank 2 > 1.230011 -
OR

Multiplicative part of LTFT for bank 2 < 0.769989 -
)

OR

Similar conditions for multiplicative fuel = TRUE -

adaptation fulfilled for bank 2
(

Difference between Measured and reference] <= 375 rpm
Engine speed, bank 2
and

Difference between reference and measured <= 375 pm
Engine speed, bank 2
and

Difference between measured load value to <= 20 -
reference load, bank 2
and

Difference between reference load value to <= 20 -
measured load, bank 2

)
and
LTFT multiplicative part Bank 2 is stable, >= 10 sec
which is the following conditions for time
(
(
Condition diagnostic thresholds of = TRUE -
multiplicative correction currently exceeded
of bank 2 is stable

(

Absolute change of LTFT multiplicative part, <= 1.999969 -
Bank 2
)
OR
Absolute change of LTFT multiplicative part, <= 0.029999 -
Bank 2
)
and
(
Condition diagnostic thresholds of = TRUE -
multiplicative correction currently exceeded
of bank 2 is stable

OR

Change in short term fuel trim, Bank 2 <= 0.049988 -
)

and

Absolute difference between LTFT <= 0.75 %
additive part, Bank 1

and its fixed value at beginning of
multiplicative steady

state phase

and

Multiplicative mixture adaptation is active, = TRUE -
bank 2

(

(

Multiplicative mixture adaptation is active, = TRUE -

which is the following conditions:
(
Fra operational readiness independent of >= 2 sec
the operating mode is active, which is the
following conditions for time

Fundamental operating mode independent = TRUE -
operation readiness of mixture adaption
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Component / System

Fault Code

Monitor Strategy Description

20 OBDGO7 ECM Summary Tables

Malfunction Criteria

Threshold Value

Secondary Parameters

(
(
Condition error suspicion in mixture
adaptation

(
Coolant Engine Temperature

where C - cut-in temperature adaptive
precontrol for lambda closed-loop control
where D - cut-in temperature fuel mixture
adaptation in case of error suspicion

OR
Coolant Enaine Temperature

and
Basic wilingness of fuel mixture adaptation,
except engine temperature

Intake air temperature

and

Conditiion of Wide Open Throttle
(

Propulsion torque after driving assistance
coordination

and

Increased tolerances of air charge
determination expected

and

Maximum proportion of evaporating fuel
from the engine oil to the fuel demand
(model based)

and

Ratio total charge to charge in cviinder

and
(
Number of iniections since start

Number of iniections since start

)
and

FRA adaption physically enabled
(
Torque commanded to charge control (see
Look-Up-Table #P2177-2)

and

Torque commanded to charge control (see
Look-Up-Table #P2177-1)

)
)
and

Operating mode dependent Readiness LRA

(
(
Lambda closed loop control upstream
catalyst, bank 1

(

Enleanment protection of lambda controller

(
Large deceleration enleanment protection of
lambda controller

(
Relative fuel mass transient component
threshold for deceleration enleanment
Relative fuel mass transient component
threshold for deceleration enleanment in
bank 2

)
for time (see Look-Up-Table #P2177-6)
)

OR
(
Large acceleration enrichment protection of
lambda controller

(
Relative fuel mass transient componet
threshold for acceleration enrichment
Relative fuel mass transient componet
threshold for acceleration enrichmen

)
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>=

Enable Conditions

TRUE

Min(C, D)

54.8

54.8

54.8

TRUE

90
FALSE

3276.7

FALSE

1200

1000

TRUE

8.00018 to
99.98932

0 to 44.99969

TRUE

TRUE

FALSE

FALSE

-10.0078

-10.0078

05t01

FALSE

19.0078

19.0078

deq C
deg C

deg C

dea C

dea C

Nm

%

%lseg

%lseg

%lseg

%lseg

Time Required

MIL lllum.
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Fault Code

Monitor Strategy Description

20 OBDGO7 ECM Summary Tables

Malfunction Criteria

Threshold Value

Secondary Parameters

for time (see Look-Up-Table #P2177-5)
)

)
and

Upstream Lambda closed loop control for
bank 1

(
Lambda control disabled during after

and
Lambda swtiched ON after fuel cutoff
(

Fuel cut off is active
and
(

enabling lambda control

(
Absolute value of diffence in lambda of bank

and

Difference of counter time and plant time
constant

a-(b+c)

where a is Time running down after fuel

b is plant time constant for continuous
air/fuel control

c is plant parameter for dead time for lambdal
control

)
)
)
and

LSU sensor upstream to catalyst ready for
operation

(
Level of lambda sensor 1 sianal quality

and
Lambda control disabled by a fault

Catalyst damaging misfire rate exceeded

and
Iniector power stage fault is active
and
Camshaft fault in critical operating range
present and MAF is main air charge sensor

)
and

lambda control is active since warmup is
finished

and

Relative air charge

for time
)
and

Lamda control active due to GDI mode
chanae

(
GDI mode homoaeneous
for time

)
)
and

Lambda set point

and

Minimum injection time limitation for GDI
mode is active

and

Width of dead zone for lambda control
deviation

and

(

Width of dead zone for lambda control
deviation

OR

Lambda control continuos error

)

)
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Enable Conditions

FALSE -

TRUE -

FALSE -

TRUE -

FALSE -

FALSE -

FALSE -

FALSE -

TRUE -

TRUE -

TRUE -
0.8 sec

0.6499 -

FALSE -

0.999969 -

Time Required

MIL lllum.
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20 OBDGO7 ECM Summary Tables

Component / System Fault Code Monitor Strategy Description Malfunction Criteria Threshold Value Secondary Parameters Enable Conditions Time Required MIL lllum.
OR
(
Unrestricted operation of Upstream closed = TRUE -
loop lambda controller of bank 2 is active
(
Enleanment protection of lambda controller = FALSE -
(
Large deceleration enleanment protection of = FALSE -
lambda controller
(
Relative fuel mass transient component >= -10.0078 %lseg
threshold for deceleration enleanment
Relative fuel mass transient component >= -10.0078 %lseg
threshold for deceleration enleanment in
bank 2
)
for time (see Look-Up-Table #P2177-6) <= 05t01 sec
)
OR
(
Large acceleration enrichment protection of = FALSE -
lambda controller
(
Relative fuel mass transient componet <= 19.0078 %lseg
threshold for acceleration enrichment
Relative fuel mass transient componet <= 19.0078 %lseg
threshold for acceleration enrichmen
)
for time (see Look-Up-Table #P2177-5) <= 03to1 sec
)
)
and
Upstream Lambda closed loop control for = TRUE -
bank 2
(
Lambda control disabled during after = FALSE -
and
Lambda swtiched ON after fuel cutoff = TRUE -
(
Fuel cut off is active = FALSE -
and
(
> 8 sec

enabling lambda control
OR
(
Absolute value of diffence in lambda of bank <= 0.1001 -
2
and
Difference of counter time and plant time > 0 sec
constant
a-(b+c)
where a is Time running down after fuel
b is plant time constant of bank 2 for
continuous air/fuel control
¢ is plant parameter of bank 2 for dead time
for lambda control
)
)
)
and
LSU sensor upstream to catalyst ready for = TRUE -
operation
Level of lambda sensor 1, bank 2 signal <= 12 -
quality
)
and
Lambda control disabled bv a fault = FALSE -
(

Catalyst damaging misfire rate exceeded = FALSE -

and
Iniector power staae fault is active = FALSE -
and
Camshaft fault in critical operating range = FALSE -
present and MAF is main air charge sensor
)
and
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Fault Code
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20 OBDGO7 ECM Summary Tables

Malfunction Criteria

Threshold Value

Secondary Parameters

lambda control is active since warmup is
finished

and

Relative air charae

for time

)
and

Lamda control active due to GDI mode
change

(
GDI mode homoaeneous
for time

)
)
and

Lambda set point

and

Minimum injection time limitation for GDI
mode of bank 2 is active

and

Width of dead zone for Width of dead zone
for lambda control deviation

and

(

Width of dead zone for lambda control
deviation

OR

Lambda control continuos error

)
for time
)
and
(
Difference between lambda value referenced
to sensor fitting of bank 1 and bank 2

and
Lambda set point
and

(
Detection of fuel mixture adaption
Lambda set point of bank 2

OR
Lambda set point of bank 2

for time

where A - delay time for lambda fuel
adaption (rich condition)

where B - delay time for lambda fuel
adaption (lean condition)

)
and

Limitation due to fuel in oil is deactivated
and

Limitation due to fuel in oil is deactivated for
bank 2

)
and

(

Half Enaine mode is deactivated
for time

)
)
and

Lambda closed loop control upstream
catalyst, bank 2

)

Multiplicative adaptation correction factor,
bank 2

)
)
and
(
LTFT additive part Bank 2 Integrator is
stable which is of the followina conditions
(
(
Condition diagnostic thresholds of additive
correction currently exceeded of bank 2 is
stable

(

ECM Section Page 107 of 509

>=
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TRUE

N o

TRUE

TRUE
0.8

0.6499

FALSE

0.999969

1.04004

TRUE

0.8999

0.95996

Max(A.B)
0

TRUE

TRUE

TRUE
10

TRUE

TRUE

TRUE

Time Required

MIL lllum.
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Monitor Strategy Description

20 OBDGO7 ECM Summary Tables

Malfunction Criteria

Threshold Value

Secondary Parameters

Additive part of LTFT for bank 2
OR

Additive part of LTFT for bank 2
)

OR

Similar conditions for additive fuel adaptation
fuffilled, bank 2

(
Difference between Measured and reference
Engine speed, bank 2

and

Difference between reference and measured
Engine speed, bank 2

and

Difference between measured load value to
reference load, bank 2

and

Difference between reference load value to
measured load, bank 2

)
and

LTFT additive part Bank 2 is stable, which is
the following conditions for time

(

(
Condition diagnostic thresholds of additive
correction currently exceeded of bank 2 is
stable

(
Absolute change of LTFT additive part,
Bank 2

)
OR

Absolute change of LTFT additive part,
Bank 2

)
and
(
Condition diagnostic thresholds of additive
correction currently exceeded of bank 2 is
stable

OR

Chanae in short term fuel trim. Bank 2

and

Absolute difference between LTFT
multiplicative part, Bank 2 and its fixed value
at beginning of additive steady state phase

and
Additive mixture adaptation is active, bank2

(

(

Additive mixture adaptation is active, which is|
the following conditions:

(
Ora operational readiness independent of
the operating mode is active, which is the
following conditions for time

Fundamental operating mode independent
operation readiness of mixture adaption
and

ORA adantion phvsicallv enabled

(
Torque commanded to charge control (see
Look-Up-Table #P2187-2)

and

Torque commanded to charge control (see
Look-Up-Table #P2187-1)

)
)
and

Operating mode dependent Readiness LRA

)
and

Lambda closed loop control upstream
catalyst, bank 2

)

and
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> 5.484
< -5.484
= TRUE
<= 375
<= 375
<= 20
<= 20
>= 10
= TRUE
<= 0.188
<= 0.188
= TRUE
<= 0.049988
<= 0.049988
= TRUE
= TRUE
>= 0
= TRUE
= TRUE
>= 3.99933 to
99.98932
<= 0to 14.99939
= TRUE
= TRUE

pm

pm

%

Time Required

MIL lllum.

108 of 1,571



20 OBDGO7 ECM Summary Tables

Component / System Fault Code Monitor Strategy Description Malfunction Criteria Threshold Value Secondary Parameters Enable Conditions Time Required MIL lllum.
Additive adaptation correction factor, bank 2 > 0 -
)
)
)
No pending or confirmed DTCs = see sheet inhibit -
tables
Basic enable conditions met = see sheet enable -
tables
P2096 Fuel trim fault diagnosis of upstream exhaust gas sensor when | ( Debounce condition for fault confirmation by = TRUE - once per 2 Trips
the lambda offset is not within the calibrated threshold range - offset adaptation (sensor 1, bank 1) driving cycle
out of range low
Lambda offset of upstream exhaust aas sensor < -0.03009 - (
Lambda offset of upstream exhaust gas sensor >= -0.059998 - Debouncing of offset fault by slow offset = TRUE -
adaptation
Difference between lambda offset of the sensor < 0.019989 -
and lambda offset at the beginning of the driving
cycle
( Slow offset adaptation = TRUE -
( (
Maximum offset fault is healed in the current = TRUE - Bit p-part controlability primary control = TRUE -
driving cvcle enable
Minimum offset fault is healed in the current = TRUE - (
drivina cvcle
(
OR Lambda reaulator setooint active = TRUE -
( (
Maximum offset fault is set in the previous driving = TRUE - Width of dead zone for lambda control >= 0.999969 -
cycle deviation
OR OR
Minimum offset fault is set in the previous driving = TRUE - (
cycle
Lambda closed loop control (upstream = TRUE -
catalyst), bank 1
OR OR
( (
Fuel trim maximum fault is set in the previous = TRUE - Lambda setpoint for sensor after addition of = TRUE -
driving cycle trim control action is not eqaul to 0
OR Difference between upper limit action value >= 0 -
lambda control and temporary value before
test for enleanment protection
Fuel trim minimum fault is set in the previous = TRUE - Difference between temporary value before >= 0 -
driving cycle test for enleanment protection and lower
bound of dfr during enleanmant protection
) Lambda (measured and setpoint) is below = FALSE -
minimal measurable lambda (bank 1)
) TEMIN-limitation active. bench 1 = FALSE -
) )
OR )
( )
( Current lowpass value of p-part control > 0 %
upstream primary control enable
Fuel trim maximum fault is set in the previous = TRUE - Lambda closed loop control (upstream = TRUE -
driving cvcle catalyst). bank 1
OR
Fuel trim minimum fault is set in the previous = TRUE - Lambda control disabled during or after = FALSE -
driving cvcle
Lambda swtiched ON after fuel cutoff = TRUE -
Lambda offset of upstream exhaust aas sensor < 0.059998 - (
) Fuel cut off is active = FALSE -
(
> 8 sec
enabling lambda control
OR
(
Absolute value of control difference in <= 0.1001 -
lambda, bank 1
Difference of counter time and plant time > 0 sec
constant
a-(b+c)
where a is Time running down after fuel
b is plant time constant for continuous
air/fuel control
c is plant parameter for dead time for lambdal
control
)
)
)
LSU sensor upstream to catalyst ready for = TRUE -
operation
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20 OBDGO7 ECM Summary Tables

Component / System Fault Code Monitor Strategy Description Malfunction Criteria Threshold Value Secondary Parameters Enable Conditions Time Required MIL lllum.
lambda sensor 1 temperature. bank 1 >= 654.998 dea C
)

Lambda control disabled bv a fault = FALSE -
lambda control is active since warmup is = TRUE -
finished
Relative air charae > 0 %
for time >= 2 sec
)
HEM condition to block lambda closed loop = FALSE -
control upstream catalyst
Lamda control active due to GDI mode = TRUE -
chanae
(
GDI mode homoaeneous = TRUE -
for time >= 0.8 sec
)
)
(
Lambda control enabled for Cold operation = TRUE -
sensor 2 bank 1
OR
HEGO sensor 2 bank 1, signal valid = TRUE -
(
Status of heating enable conditions for the = TRUE -
sensor operating readiness
Protective heatina is finished TRUE -
for time 15 sec
OR
Internal resistance OK for operating = TRUE -
readiness
Unfiltered internal resistance of HEGO <= 2000 Ohm
sensor
Protective heating is finished TRUE -
Counter for valid internal resistance 3 counts
measurements
)
Status of sensor signal enable conditions for = TRUE -
the sensor operatina readiness
(
Internal resistance OK for operating = TRUE -
readiness
OR
(
(
Output voltage of HEGO Sensor >= 0.551758 \
Output voltaae of HEGO Sensor <= 1201172 \2
)
OR
Output voltage of HEGO Sensor <= 0.322266 v
)
OR
Sensor voltage stuck in countervoltage band = TRUE -
(
(
(
Output voltage of HEGO Sensor < 0.551758 \
Output voltage of HEGO Sensor > 0.322266 \%
)
(

= TRUE -
Sensor open circuit fault existed in previous
trio
OR
Sensor open circuit fault currently not = TRUE -
detected
)
Electrical diagnostics enabled = TRUE -
)
for time >= 20 sec
)
)
for time >= 0.2 sec
)
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Malfunction Criteria

Threshold Value

Secondary Parameters

)
Bit p-part system balanced primary control
enable

(
(
Lambda setpoint for sensor is set equal to 1

OR
Lambda setpoint for sensor is set equal to 1

for time

Rich catalvst purae

Mass flow of exhaust aas, sensor 2
)
P-part active from temperature and dynamic
diagnosis

(
Temperature of catalvst 1
Temperature of catalvst 1

)
Bit I-part alobal primarv control enable

(
Current lowpass value of |-part load primary
control enable
Current lowpass value of I-part load primary
control enable

Diagnosis of canister purge system is active

Ratio total charae to charae in cviinder
Width of dead zone for lambda control
deviation

Maximum value among the engine coolant
temperature and model-based substitute
value for engine temperature signal in case
of error

(

Bit I-part global load and engine speed
control enable

(
Enaine speed with low resolution
Engine speed with low resolution

Half engine mode active

Relative air mass during half engine mode
(see Look-Up table #P2096-2)

Relative air mass during half engine mode
(see Look-Up table #P2096-3)

)

OR
Half engine mode active

Relative air mass (see Look-Up table
#P2096-4)
Relative air mass (see Look-Up table
#P2096-5)
)

Bit i-part svstem primarv control enable
(

Current integrator value of P-part balanced
primary control enable

(
Dew point end of sensor 2 Bank1 is reached

End of start is reached

Exhaust aas mass flow sensor 2 Bank 1
)
OR
(

(
Dew point end of sensor 2 reached
OR

End of start is reached
)
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TRUE

TRUE

FALSE

FALSE
25

TRUE

349.96
899.96

TRUE

-1.5938

1.5938

FALSE

TRUE
2600
1000

TRUE

99.8

FALSE
30 to 90

151t020.3

TRUE

150

TRUE

TRUE
179.91

FALSE

FALSE

dea C
dea C

Time Required

MIL lllum.
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Malfunction Criteria

Threshold Value

Secondary Parameters

Exhaust aas mass flow sensor 2

)
)
Bit i-part system temperature primary control
enable

(
Temperature of catalyst 1
Temperature of catalvst 1

)
)
Cumulated time in which slow offset
adaptation was active

Debounce condition for fault confirmation by
fast offset adaptation (sensor 1, bank 1)

General enabling condition of fast offset
adaptation

Enabling condition of fast offset adaptation
due to catalyst conditioning
(

(

Bit sianal valid. HEGO sensor 2 bank 1
Flaa lambda setpoint for sensor equal to 1
Rich catalvst purae

Bank-independent disabling conditions of
fast offset adaptation

(

Fuel cut-off

Mass flow exhaust qas catalyst 1
)
OR
(
Fuel cut-off

Mass flow exhaust aas catalyst 1
)
)
(
(
Parallelization done at least once from LSU
plausibility diagnosis point of view (sensor 1,
bank 1)

(
(
Target sensor voltage for rich during active
parallelisation reached once, sensor 1, bank

Oil gas mass flow by active lambda shifting
minus the maximal possible influence of LSU
offset part, seament 1, bank 1

for time

)
OR
(
Lean target sensor voltage during active
parallelisation reached once, sensor 1, bank
2

Oxygen mass flow in catalyst 1, deduct from
maximum present LSU Offset in a fault free
system
for time

)
OR
Dynamic diagnosis error of upstream
exhaust aas sensor is not set

)
OR
(
(
lambda control is set when lambda controller
reaches lower limit FRMIN

Lambda actual value sensor 1 bank 1
Output voltage of HEGO sensor 2 bank 1

)
OR
(
lambda control is set when lambda controller
reaches lower limit FRMAX

Lambda actual value sensor 1 bank 1

Output voltage of HEGO sensor 2 bank 1

ECM Section Page 112 of 509

>

v

Enable Conditions

199.82

TRUE

349.96
869.96

150

TRUE

TRUE

TRUE
TRUE
FALSE
FALSE

TRUE
300

FALSE

180

TRUE

TRUE

TRUE

TRUE

0.4

a

deq C
dea C

Time Required
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Malfunction Criteria

Threshold Value

Secondary Parameters

)
for time

Condition for Lambda closed loop control
upstream catalyst; bank 1

)
for time
)
(
(
Temperature of catalvst 1
Temperature of catalvst 1

for time
)
(
(
Mass flow exhaust aas catalyst 1
Mass flow exhaust aas catalvst 1
)
OR
(
(
Mass flow exhaust aas catalyst 1
Mass flow exhaust aas catalvst 1
)
for time
)
)
Condition for upstream cat LSU ready for
operation f(lamsons w)

lambda sensor 1 temperature. bank 1

Hydrogen-correction-voltage, HEGO sensor
2 bank 1 with high resolution

(
CAT damaae durina past interval

Ratio total charae to charae in cviinder
Width of dead zone for lambda control
deviation

)
Mass flow of exhaust aas catalvst 1
Difference betweeen Lambda offset (sensor
1, bank 1) and Lambda offset (delayed by
one calculation raster)

Counter for no step in offset or increasing
offset in a row

OR

Counter for exhaust masses to debounce
fault with fast offset adaptation

)
)
)
)
No pending or confirmed DTCs

Basic enable conditions met
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>= 2

= TRUE

>= 1

> 499.96

< 899.96

= 0

> 3.888888889
< 69.44444444
> 2.083333333
<= 3.888888889
>= 4

= TRUE

>= 654.998
<= 0.08057

= FALSE
<= 1.02002

= 0

>= 200

<= 0.0079956
>= 2

>= 4

= see sheet inhibit
table

= see sheet enable
tables

dea C
dea C

alsec
alsec

alsec
alsec

dea C

counts

counts

Time Required

MIL lllum.
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Component / System Fault Code Monitor Strategy Description Malfunction Criteria Threshold Value Secondary Parameters Enable Conditions Time Required MIL lllum.
P2097 Fuel trim fault diagnosis of upstream exhaust gas sensor when | ( Debounce condition for fault confirmation by = TRUE - once per 2 Trips
the lambda offset is not within the calibrated threshold range- offset adaptation (sensor 1, bank 1) driving cycle
out of ranae high
Lambda offset of upstream exhaust aas sensor > 0.03009 - (
Lambda offset of upstream exhaust gas sensor <= 0.059998 - Debouncing of offset fault by slow offset = TRUE -
adaptation
Difference between lambda offset at the < 0.019989 -
beginning of the driving cycle and lambda offset
of the sensor
( Slow offset adantation = TRUE -
(
Maximum offset fault is healed in the current = TRUE - Bit p-part controlability primary control = TRUE -
driving cycle enable
Minimum offset fault is healed in the current = TRUE - (
driving cvcle
(
OR Lambda requlator setooint active = TRUE -
(
Maximum offset fault is set in the previous driving = TRUE - Width of dead zone for lambda control >= 0.999969 -
cycle deviation
OR OR
Minimum offset fault is set in the previous driving = TRUE - (
cycle
) Lambda closed loop control (upstream = TRUE -
catalyst). bank 1
OR OR
( (
Fuel trim maximum fault is set in the previous = TRUE - Lambda setpoint for sensor after addition of = TRUE -
driving cvcle trim control action is not eqaul to 0
OR Difference between upper limit action value >= 0 -
lambda control and temporary value before
test for enleanment protection
Fuel trim minimum fault is set in the previous = TRUE - Difference between temporary value before >= 0 -
driving cycle test for enleanment protection and lower
bound of dfr during enleanmant protection
) Lambda (measured and setpoint) is below = FALSE -
minimal measurable lambda (bank 1)
) TEMIN-limitation active, bench 1 = FALSE -
) )
OR )
( )
( Current lowpass value of p-part control > 0 %
upstream primary control enable
Fuel trim maximum fault is set in the previous = TRUE - Lambda closed loop control (upstream = TRUE -
driving cvcle catalyst), bank 1
OR
Fuel trim minimum fault is set in the previous = TRUE - Lambda control disabled during or after = FALSE -
driving cvcle
Lambda swtiched ON after fuel cutoff = TRUE -
Lambda offset of upstream exhaust aas sensor > 0.059998 - (
Fuel cut off is active = FALSE -
(
> 8 sec
enablina lambda control
(
Absolute value of control difference in <= 0.1001 -
lambda, bank 1
Difference of counter time and plant time > 0 sec
constant
a-(b+c)
where a is Time running down after fuel
b is plant time constant for continuous
air/fuel control
¢ is plant parameter for dead time for lambdal
control
)
)
)
LSU sensor upstream to catalyst ready for = TRUE -
operation
lambda sensor 1 temperature. bank 1 >= 654.998 dea C
Lambda control disabled bv a fault = FALSE -
lambda control is active since warmup is = TRUE -
finished
Relative air charae > 0 %
for time >= 2 sec
)
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Component / System Fault Code Monitor Strategy Description Malfunction Criteria Threshold Value Secondary Parameters Enable Conditions Time Required MIL lllum.
e e e e ) I—

HEM condition to block lambda closed loop = FALSE -
control upstream catalyst
Lamda control active due to GDI mode = TRUE -
chanae
(
GDI mode homoaeneous = TRUE -
for time >= 0.8 sec
)
)
(
Lambda control enabled for Cold operation = TRUE -
sensor 2 bank 1
OR
HEGO sensor 2 bank 1, signal valid = TRUE -
(
Status of heating enable conditions for the = TRUE -
sensor operating readiness
Protective heatina is finished TRUE -
for time 15 sec
OR
Internal resistance OK for operating = TRUE -
readiness
Unfiltered internal resistance of HEGO <= 2000 Ohm
sensor
Protective heatina is finished TRUE -
Counter for valid internal resistance 3 counts
measurements
)
Status of sensor signal enable conditions for = TRUE -
the sensor operating readiness
(
Internal resistance OK for operating = TRUE -
readiness
OR
(
(
Output voltage of HEGO Sensor >= 0.551758 )
Output voltaae of HEGO Sensor <= 1201172 \2
)
OR
Output voltage of HEGO Sensor <= 0.322266 v
)
OR
Sensor voltage stuck in countervoltage band = TRUE -
(
(
(
Output voltaae of HEGO Sensor < 0.551758 \2
Output voltage of HEGO Sensor > 0.322266 \Y
)
(

= TRUE -
Sensor open circuit fault existed in previous
trio
OR
Sensor open circuit fault currently not = TRUE -
detected
)
Electrical diagnostics enabled = TRUE -
)
for time >= 20 sec
)
)
for time >= 0.2 sec
)
)
)
Bit p-part system balanced primary control = TRUE -
enable
(
(
Lambda setpoint for sensor is set equal to 1 = TRUE -
OR
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Malfunction Criteria

Threshold Value

Secondary Parameters

Lambda setpoint for sensor is set equal to 1
for time

Rich catalvst purae

Mass flow of exhaust aas, sensor 2
)
P-part active from temperature and dynamic
diagnosis

(
Temperature of catalvst 1
Temperature of catalvst 1

)
Bit I-part alobal primarv control enable
(

(
Current lowpass value of |-part load primary
control enable
Current lowpass value of I-part load primary
control enable

Diagnosis of canister purge system is active

Ratio total charae to charae in cviinder
Width of dead zone for lambda control
deviation

Maximum value among the engine coolant
temperature and model-based substitute
value for engine temperature signal in case
of error

(
Bit I-part global load and engine speed
control enable

(
Enaine speed with low resolution
Engine speed with low resolution
(

Half engine mode active
(

Relative air mass during half engine mode
(see Look-Up table #P2096-2)

Relative air mass during half engine mode
(see Look-Up table #P2096-3)

)

OR
Half engine mode active

Relative air mass (see Look-Up table
#P2096-4)
Relative air mass (see Look-Up table
#P2096-5)
)

Bit i-part svstem primarv control enable
(

Current integrator value of P-part balanced
primary control enable

(
Dew point end of sensor 2 Bank1 is reached

End of start is reached

Exhaust aas mass flow sensor 2 Bank 1
)
OR
(

(
Dew point end of sensor 2 reached
OR

End of start is reached

)

Exhaust aas mass flow sensor 2
)

)
)
Bit i-part system temperature primary control
enable

(

Temperature of catalvst 1

ECM Section Page 116 of 509

Enable Conditions

FALSE
10

FALSE
25
TRUE

349.96
899.96

TRUE

-1.5938

1.5938

FALSE

-48.04

TRUE

2600

1000

TRUE

99.8

20.3

FALSE

30 to 90

1510 20.3

TRUE

150

TRUE

TRUE
179.91

FALSE

FALSE

199.82

TRUE

349.96

dea C
dea C

dea C

Time Required

MIL lllum.

116 of 1,571



Component / System

Fault Code

Monitor Strategy Description

20 OBDGO7 ECM Summary Tables

Malfunction Criteria

Threshold Value

Secondary Parameters

Temperature of catalvst 1

)
)
Cumulated time in which slow offset
adaptation was active

)
Debounce condition for fault confirmation by
fast offset adaptation (sensor 1, bank 1)

General enabling condition of fast offset
adaptation

Enabling condition of fast offset adaptation
due to catalyst conditioning

(
(
Bit sianal valid. HEGO sensor 2 bank 1
Flaa lambda setpoint for sensor eaual to 1
Rich catalvst purae

Bank-independent disabling conditions of
fast offset adaptation

(
Fuel cut-off

Mass flow exhaust aas catalyst 1
)
OR
(
Fuel cut-off

Mass flow exhaust qas catalyst 1
)

)
(
(
Parallelization done at least once from LSU
plausibility diagnosis point of view (sensor 1,
bank 1)

(

Target sensor voltage for rich during active
parallelisation reached once, sensor 1, bank

Oil gas mass flow by active lambda shifting
minus the maximal possible influence of LSU
offset part, seament 1, bank 1

for time

)
OR
(
Lean target sensor voltage during active
parallelisation reached once, sensor 1, bank
2

Oxygen mass flow in catalyst 1, deduct from
maximum present LSU Offset in a fault free
system

for time

)
)
OR

Dynamic diagnosis error of upstream
exhaust gas sensor is not set

)
OR
(
(
lambda control is set when lambda controller
reaches lower limit FRMIN

Lambda actual value sensor 1 bank 1
Output voltaae of HEGO sensor 2 bank 1

)

OR
(
lambda control is set when lambda controller
reaches lower limit FRMAX

Lambda actual value sensor 1 bank 1
Output voltaae of HEGO sensor 2 bank 1

)

for time

Condition for Lambda closed loop control
upstream catalyst; bank 1

)
for time
)

(
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150

TRUE

TRUE

TRUE
TRUE
FALSE
FALSE

TRUE

300

FALSE

180

TRUE

TRUE

TRUE

TRUE

TRUE

0.4

TRUE

0.6

TRUE

Time Required
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Malfunction Criteria

Threshold Value

Secondary Parameters

(
Temperature of catalvst 1
Temperature of catalvst 1

for time
)
(
(
Mass flow exhaust qas catalyst 1
Mass flow exhaust aas catalyst 1
)
OR
(
(
Mass flow exhaust aas catalvst 1
Mass flow exhaust aas catalyst 1
)
for time
)
)
Condition for upstream cat LSU ready for
operation f(lamsons w)

(
lambda sensor 1 temperature. bank 1

Hydrogen-correction-voltage, HEGO sensor
2 bank 1 with hiah resolution

(
CAT damaae durina past interval
(

Ratio total charae to charae in cviinder
Width of dead zone for lambda control
deviation

)
Mass flow of exhaust gas catalyst 1
Difference betweeen Lambda offset (sensor
1, bank 1) and Lambda offset (delayed by
one calculation raster)

(
Counter for no step in offset or increasing
offset in a row

OR

Counter for exhaust masses to debounce
fault with fast offset adaptation

)

)
)
)
)
No pending or confirmed DTCs

Basic enable conditions met
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>
<

Enable Conditions

499.96
899.96

3.888888889
69.44444444

2.083333333
3.888888889

4
TRUE

654.998

0.08057

FALSE

1.02002
0

200
0.0079956

see sheet inhibit
table

see sheet enable
tables

dea C
dea C

alsec
alsec

alsec
alsec

dea C

counts

counts

Time Required

MIL lllum.
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Component / System

Fault Code

P2098

Monitor Strategy Description

Fuel trim fault diagnosis of upstream exhaust gas sensor when
the lambda offset is not within the calibrated threshold range -

out of range low

20 OBDGO7 ECM Summary Tables

Malfunction Criteria

Lambda offset of upstream exhaust gas sensor,
bank 2

Lambda offset of upstream exhaust gas sensor,
bank 2

Difference between lambda offset of the sensor,
bank 2 and lambda offset at the beginning of the
driving cvcle, bank 2

(

(
Maximum offset fault of the bank 2 sensor is
healed in the current driving cycle

Minimum offset fault of the bank 2 sensor is
healed in the current driving cycle

)
OR
(
Maximum offset fault of the bank 2 sensor is set
in the previous driving cvcle

OR

Minimum offset fault of the bank 2 sensor is set in
the previous driving cvcle

OR
(
Fuel trim maximum fault of the bank 2 sensor is
set in the previous driving cycle

OR

Fuel trim minimum fault of the bank 2 sensor is
set in the previous driving cycle

Fuel trim maximum fault of the bank 2 sensor is
set in the previous driving cycle

OR

Fuel trim minimum fault of the bank 2 sensor is
set in the previous driving cycle

)

Lambda offset of upstream exhaust gas sensor,
bank 2
)

Threshold Value

-0.03009
-0.059998

0.019989

TRUE

TRUE

TRUE

TRUE

TRUE

TRUE

TRUE

TRUE

0.059998

Secondary Parameters

Debounce condition for fault confirmation by
offset adaptation (sensor 1, bank 2)

(

Debouncing of offset fault by slow offset
adaptation, bank 2

Slow offset adaptation. bank 2

Bit p-part controlability primary control
enable 2

(

(
Lambda requlator setooint active. bank 2

Width of dead zone for lambda control
deviation

OR

(

Lambda closed loop control (upstream
catalyst), bank 2

OR

(
Lambda setpoint for sensor after addition of
trim control action, bank 2 is not eqaul to 0

Difference between upper limit action value
lambda control and temporary value before
test for enleanment protection, bank 2

Difference between temporary value before
test for enleanment protection, bank 2 and
lower bound of dfr during enleanmant
protection

Lambda (measured and setpoint) is below
minimal measurable lambda (bank 2)
TEMIN-limitation active. bench 2

)
)
)
Current lowpass value of p-part control
upstream primary control enable 2
Lambda closed loop control (upstream
catalyst), bank 2

(

Lambda control disabled during or after
Lambda swtiched ON after fuel cutoff, bank
2

(

Fuel cut off is active. bank 2
(

enabling lambda control

(
Absolute value of control difference in
lambda, bank 2

Difference of counter time and plant time
constant

a-(b+c)

where a is Time running down after fuel

b is plant time constant for continuous
air/fuel control, bank 2

¢ is plant parameter for dead time for lambdal
control. bank 2

)
)
)
LSU sensor upstream to catalyst ready for
operation, bank 2

lambda sensor 1 temperature. bank 2

Lambda control disabled bv a fault. bank 2
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Enable Conditions

TRUE -

TRUE -

TRUE -

TRUE -

TRUE -

0.999969 -

TRUE -

TRUE -

FALSE -

FALSE -

TRUE -

FALSE -

TRUE -

FALSE -

0.1001 -

TRUE -

654.998 dea C

FALSE -

Time Required

once per
driving cycle
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Component / System

Fault Code

Monitor Strategy Description

20 OBDGO7 ECM Summary Tables

Malfunction Criteria

Threshold Value

Secondary Parameters

lambda control is active since warmup is
finished

Relative air charae

for time

)
HEM condition to block lambda closed loop
control upstream catalyst. bank 2

Lamda control active due to GDI mode
chanae

(
GDI mode homoaeneous
for time

)
)
(
Lambda control enabled for Cold operation
sensor 2 bank 2

OR

HEGO sensor 2 bank 2, signal valid

(
Status of heating enable conditions for the
sensor operating readiness

Protective heatina is finished. bank 2
for time

OR
Internal resistance OK for operating
readiness, bank 2

Unfiltered internal resistance of HEGO
sensor, bank 2

Protective heating is finished, bank 2
Counter for valid internal resistance
measurements, bank 2

)
Status of sensor signal enable conditions for
the sensor operating readiness, bank 2

(
Internal resistance OK for operating
readiness

OR

(
(
Output voltaae of HEGO Sensor. bank 2
Output voltae of HEGO Sensor. bank 2
)
OR

Output voltae of HEGO Sensor, bank 2
)

OR
Sensor voltage stuck in countervoltage band

(
(
(

Output voltage of HEGO Sensor, bank 2
Output voltage of HEGO Sensor, bank 2

)
(

Sensor open circuit fault existed in previous
trio

OR

Sensor open circuit fault currently not
detected

)
Electrical diagnostics enabled, bank 2

)
for time
)
)
for time

)
)
Bit p-part system balanced primary control
enable 2

(
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Enable Conditions

TRUE

N o

FALSE

TRUE

TRUE
0.8

TRUE

TRUE

TRUE

TRUE
15

TRUE

2000

TRUE

TRUE

TRUE

0.551758
1.201172

0.322266

TRUE

0.551758
0.322266

TRUE

TRUE

TRUE

20

TRUE

Ohm

counts

<<

<<

Time Required

MIL lllum.
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Component / System

Fault Code

Monitor Strategy Description

20 OBDGO7 ECM Summary Tables

Malfunction Criteria

Threshold Value

Secondary Parameters

(

Lambda setpoint for sensor is set equal to 1,
bank 2

OR

Lambda setpoint for sensor is set equal to 1,
bank 2

for time

)

Rich catalvst purae. bank 2
Mass flow of exhaust gas, sensor 1, bank 2

)
P-part active from temperature and dynamic
diaanosis, bank 2

Temperature of catalvst 1. bank 2
Temperature of catalvst 1. bank 2

)
Bit I-part alobal primarv control enable

(
Current lowpass value of I-part load primary
control enable

Current lowpass value of |-part load primary
control enable

)

Diagnosis of canister purge system is active

Ratio total charae to charae in cviinder
Width of dead zone for lambda control
deviation

Maximum value among the engine coolant
temperature and model-based substitute
value for engine temperature signal in case
of error

(
Bit I-part global load and engine speed
control enable

(
Engine speed with low resolution
Enaine speed with low resolution

Half enaine mode active

Relative air mass during half engine mode
(see Look-Up table #P2096-2)

Relative air mass during half engine mode
(see Look-Up table #P2096-3)

)

OR
Half enaine mode active

Relative air mass (see Look-Up table
#P2096-4)
Relative air mass (see Look-Up table
#P2096-5)
)

Bit i-part system primary control enable,
bank 2

(
Current integrator value of P-part balanced
primary control enable, bank 2

(

(
Dew point end of sensor 1 Bank 2 is
reached

End of start is reached

Exhaust aas mass flow sensor 1 Bank 2
)

OR
(
(
Dew point end of sensor 2 reached, bank 2

OR
End of start is reached
)

Exhaust qas mass flow sensor 1 Bank 2
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Enable Conditions

TRUE

FALSE

FALSE
25

TRUE

349.96
899.96

TRUE

-1.5938

1.5938

FALSE

TRUE
2600
1000

TRUE

203

FALSE
30 to 90

151t020.3

TRUE

150

TRUE

TRUE

179.91

FALSE

FALSE

199.82

dea C
dea C

deg C

Time Required

MIL lllum.
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Component / System

Fault Code

Monitor Strategy Description

20 OBDGO7 ECM Summary Tables

Malfunction Criteria

Threshold Value

Secondary Parameters

)
)
)
Bit i-part system temperature primary control
enable, bank 2

(
Temperature of catalvst 1. bank 2
Temperature of catalyst 1, bank 2

)
)
Cumulated time in which slow offset
adaptation was active, bank 2

)
Debounce condition for fault confirmation by
fast offset adaptation (sensor 1, bank 2)

General enabling condition of fast offset
adaptation, bank 2
(

Enabling condition of fast offset adaptation
due to catalyst conditioning, bank 2

(
(
Bit sianal valid. HEGO sensor 2 bank 2
Flag lambda setpoint for sensor equal to 1,
bank 2

and

Rich catalvst purae. bank 2
Bank-independent disabling conditions of
fast offset adaptation

Fuel cut-off, bank

Mass flow exhaust qas catalyst 1, bank 2
)
OR
(
Fuel cut-off

Mass flow exhaust aas catalvst 1. bank 2
)
)
(

(

Parallelization done at least once from LSU
plausibility diagnosis point of view (sensor 1,
bank 2)

(

Target sensor voltage for rich during active
parallelisation reached once, sensor 1, bank

Oil gas mass flow by active lambda shifting
minus the maximal possible influence of LSU
offset part, segment 1, bank 2

for time

OR
(
Lean target sensor voltage during active
parallelisation reached once, sensor 1, bank
2

Oxygen mass flow in catalyst 1, deduct from
maximum present LSU Offset in a fault free
system, bank 2

for time

)
OR

ECM Section Page 122 of 509

Enable Conditions

= TRUE -
> 349.96 dea C
< 869.96 deq C
>= 150 sec
= TRUE -

= TRUE -

= TRUE -

= TRUE -

= FALSE -

= FALSE -

= TRUE -

> 300 a

= FALSE -

> 180 a

= TRUE -

= TRUE -
>= 1.6 g
>= 1 sec
= TRUE -
>= 1.3 g
>= 1 sec

Time Required

MIL lllum.
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Component / System

Fault Code

Monitor Strategy Description

20 OBDGO7 ECM Summary Tables

Malfunction Criteria

Threshold Value

Secondary Parameters

Dynamic diagnosis error of upstream
exhaust gas sensor is not set

)
OR
(
(
lambda control is set when lambda controller
reaches lower limit FRMIN, bank 2

Lambda actual value sensor 1 bank 2
Output voltage of HEGO sensor 2 bank 2
)
OR
(
lambda control is set when lambda controller
reaches lower limit FRMAX, bank 2

Lambda actual value sensor 1 bank 2
Output voltaae of HEGO sensor 2 bank 2
)

for time
Condition for Lambda closed loop control
upstream catalyst; bank 2

for time
)
(
(
Temperature of catalvst 1. bank 2
Temperature of catalvst 1. bank 2

for time
)
(
(
Mass flow exhaust qas catalyst 1, bank 2
Mass flow exhaust aas catalvst 1. bank 2
)
OR
(
(
Mass flow exhaust qas catalyst 1, bank 2
Mass flow exhaust aas catalvst 1. bank 2
)
for time
)
)
Condition for upstream cat LSU ready for
operation f(lamsons w). bank 2

(
lambda sensor 1 temperature, bank 2
)

Hydrogen-correction-voltage, HEGO sensor
2 bank 2 with high resolution

(
CAT damaae durina past interval

Ratio total charae to charae in cviinder
Width of dead zone for lambda control
deviation

)
Mass flow of exhaust gas catalyst 1, bank 2

Difference betweeen Lambda offset (sensor
1, bank 2) and Lambda offset (delayed by
one calculation raster)

(
Counter for no step in offset or increasing
offset in a row, bank 2

OR

Counter for exhaust masses to debounce
fault with fast offset adaptation, bank 2

)
)
)
)
)
N

o pending or confirmed DTCs

ECM Section Page 123 of 509

A

v
i1

Enable Conditions

FALSE

TRUE
0.4
TRUE

0.6

TRUE

499.96
899.96

3.888888889
69.44444444

2.083333333
3.888888889

4

TRUE

654.998

0.08057

FALSE

1.02002
0

200

0.0079956

see sheet inhibit
table

dea C
dea C

alsec

alsec

alsec
alsec

deq C

counts

counts

Time Required

MIL lllum.
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20 OBDGO7 ECM Summary Tables

Component / System Fault Code Monitor Strategy Description Malfunction Criteria Threshold Value Secondary Parameters Enable Conditions Time Required MIL lllum.
enable conditions met see sheet enable
tables
P2099 Fuel trim fault diagnosis of upstream exhaust gas sensor when | ( Debounce condition for fault confirmation by = TRUE - once per 2 Trips
the lambda offset is not within the calibrated threshold range - offset adaptation (sensor 1, bank 2) driving cycle
out of range high
Lambda offset of upstream exhaust gas sensor, > 0.03009 - (
bank 2
Lambda offset of upstream exhaust gas sensor, <= 0.059998 - Debouncing of offset fault by slow offset = TRUE -
bank 2 adaptation, bank 2
Difference between lambda offset at the < 0.019989 - (
beginning of the driving cycle, bank 2 and lambda
offset of the sensor, bank 2
( Slow offset adaptation. bank 2 = TRUE -
(
Maximum offset fault of the bank 2 sensor is = TRUE - Bit p-part controlability primary control = TRUE -
healed in the current driving cycle enable 2
Minimum offset fault of the bank 2 sensor is = TRUE - (
healed in the current driving cvcle
) (
OR Lambda requlator setpoint active. bank 2 = TRUE -
( (
Maximum offset fault of the bank 2 sensor is set = TRUE - Width of dead zone for lambda control >= 0.999969 -
in the previous driving cvcle deviation
OR OR
Minimum offset fault of the bank 2 sensor is set in = TRUE - (
the previous driving cvcle
Lambda closed loop control (upstream = TRUE -
catalyst), bank 2
OR OR
(
Fuel trim maximum fault of the bank 2 sensor is = TRUE - Lambda setpoint for sensor after addition of = TRUE -
set in the previous driving cycle trim control action, bank 2 is not eqaul to 0
OR Difference between upper limit action value >= 0 -
lambda control and temporary value before
test for enleanment protection, bank 2
Fuel trim minimum fault of the bank 2 sensor is = TRUE - Difference between temporary value before >= 0 -
set in the previous driving cycle test for enleanment protection, bank 2 and
lower bound of dfr during enleanmant
protection
) Lambda (measured and setpoint) is below = FALSE -
minimal measurable lambda (bank 2)
) and
) TEMIN-limitation active. bench 2 = FALSE -
OR )
( )
( )
Fuel trim maximum fault of the bank 2 sensor is = TRUE - Current lowpass value of p-part control > 0 %
set in the previous driving cycle upstream primary control enable 2
OR Lambda closed loop control (upstream = TRUE -
catalyst), bank 2
Fuel trim minimum fault of the bank 2 sensor is = TRUE -
set in the previous driving cycle
) Lambda control disabled during or after = FALSE -
Lambda offset of upstream exhaust gas sensor, > 0.059998 - Lambda swtiched ON after fuel cutoff, bank = TRUE -
bank 2 2
) (
Fuel cut off is active, bank 2 = FALSE -
(
> 8 sec
enabling lambda control
OR
(
Absolute value of control difference in <= 0.1001 -
lambda, bank 2
Difference of counter time and plant time > 0 sec
constant
a-(b+c)
where a is Time running down after fuel
b is plant time constant for continuous
air/fuel control, bank 2
c is plant parameter for dead time for lambdal
control, bank 2
)
)
)
LSU sensor upstream to catalyst ready for = TRUE -
operation, bank 2
(
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Component / System

Fault Code

Monitor Strategy Description

20 OBDGO7 ECM Summary Tables

Malfunction Criteria

Threshold Value

Secondary Parameters

lambda sensor 1 temperature, bank 1

Lambda control disabled bv a fault. bank 2
lambda control is active since warmup is
finished

Relative air charae

for time

)
HEM condition to block lambda closed loop
control upstream catalyst, bank 2

Lamda control active due to GDI mode
change

(
GDI mode homogeneous
for time

)
)
(
Lambda control enabled for Cold operation
sensor 2 bank 2

OR

HEGO sensor 2 bank 2, signal valid

(
Status of heating enable conditions for the
sensor operating readiness

(

Protective heatina is finished. bank 2
for time

OR

Internal resistance OK for operating
readiness, bank 2

(
Unfiltered internal resistance of HEGO
sensor, bank 2

Protective heatina is finished. bank 2
Counter for valid internal resistance
measurements, bank 2

)
Status of sensor signal enable conditions for
the sensor operating readiness, bank 2

(
Internal resistance OK for operating
readiness

OR

(

(

Output voltage of HEGO Sensor, bank 2
Output voltae of HEGO Sensor, bank 2
)

OR
Output voltae of HEGO Sensor. bank 2
)

OR
Sensor voltage stuck in countervoltage band

(
(
(

Output voltaae of HEGO Sensor. bank 2
Output voltage of HEGO Sensor, bank 2

)
(
Sensor open circuit fault existed in previous
trio

OR

Sensor open circuit fault currently not
detected

)
Electrical diagnostics enabled, bank 2

)
for time
)
)
for time

)

)
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>=

v
i1

A

v
i1

Enable Conditions

654.998 deqa C

FALSE -

TRUE -
0 %
2

FALSE -

TRUE -

TRUE -
0.8 sec

TRUE -
TRUE -
TRUE -

TRUE -
15 sec

TRUE -
2000 Ohm

TRUE -
3 counts

TRUE -

TRUE -

0.551758
1.201172

<<

0.322266 v

TRUE -

0.551758
0.322266

<<

TRUE -

TRUE -

TRUE -

20 sec

Time Required

MIL lllum.
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Component / System

Fault Code

Monitor Strategy Description

20 OBDGO7 ECM Summary Tables

Malfunction Criteria

Threshold Value

Secondary Parameters

Bit p-part system balanced primary control
enable 2

(
(
Lambda setpoint for sensor is set equal to 1,
bank 2

OR

Lambda setpoint for sensor is set equal to 1,
bank 2

for time

)
Rich catalvst purae. bank 2

Mass flow of exhaust gas, sensor 1, bank 2

)
P-part active from temperature and dynamic
diaanosis, bank 2

(
Temperature of catalvst 1. bank 2
Temperature of catalvst 1. bank 2
)

)
Bit I-part alobal primarv control enable

(
Current lowpass value of I-part load primary
control enable
Current lowpass value of |-part load primary
control enable

Diagnosis of canister purge system is active

Ratio total charge to charge in cviinder
Width of dead zone for lambda control
deviation

Maximum value among the engine coolant
temperature and model-based substitute
value for engine temperature signal in case
of error

(

Bit I-part global load and engine speed
control enable

(
Enaine speed with low resolution
Enaine speed with low resolution
(
Half enaine mode active

Relative air mass during half engine mode
(see Look-Up table #P2096-2)

Relative air mass during half engine mode
(see Look-Up table #P2096-3)

)
OR

Half enaine mode active

Relative air mass (see Look-Up table
#P2096-4)
Relative air mass (see Look-Up table
#P2096-5)
)

Bit i-part system primary control enable,
bank 2

(
Current integrator value of P-part balanced
primary control enable, bank 2

(
(
Dew point end of sensor 1 Bank 2 is
reached

End of start is reached

Exhaust aas mass flow sensor 1 Bank 2
)
OR
(
(
Dew point end of sensor 2 reached, bank 2

OR
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Enable Conditions

TRUE

TRUE

FALSE

FALSE
25

TRUE

349.96
899.96

TRUE

-1.5938

1.5938

FALSE

TRUE
2600
1000

TRUE

FALSE
30 to 90

15t020.3

TRUE

150

TRUE

TRUE
179.91

FALSE

dea C
dea C

deg C

Time Required

MIL lllum.
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Component / System

Fault Code

Monitor Strategy Description

20 OBDGO7 ECM Summary Tables

Malfunction Criteria

Threshold Value

Secondary Parameters

End of start is reached
Exhaust aas mass flow sensor 1 Bank 2

)
)
Bit i-part system temperature primary control
enable, bank 2

(
Temperature of catalvst 1. bank 2
Temperature of catalvst 1. bank 2

)
)
Cumulated time in which slow offset
adaptation was active, bank 2

Debounce condition for fault confirmation by
fast offset adaptation (sensor 1, bank 2)

General enabling condition of fast offset
adaptation, bank 2

Enabling condition of fast offset adaptation
due to catalyst conditioning, bank 2
(

(

Bit sianal valid. HEGO sensor 2 bank 2
Flag lambda setpoint for sensor equal to 1,
bank 2

Rich catalvst purae. bank 2
Bank-independent disabling conditions of
fast offset adaptation

Fuel cut-off, bank

Mass flow exhaust qas catalyst 1, bank 2
)
OR
(
Fuel cut-off

Mass flow exhaust aas catalvst 1. bank 2
)
)
(

(

Parallelization done at least once from LSU
plausibility diagnosis point of view (sensor 1,
bank 2)

(
(
Target sensor voltage for rich during active
parallelisation reached once, sensor 1, bank

Oil gas mass flow by active lambda shifting
minus the maximal possible influence of LSU
offset part, seament 1, bank 2

for time

)
OR

(
Lean target sensor voltage during active
parallelisation reached once, sensor 1, bank

Oxygen mass flow in catalyst 1, deduct from
maximum present LSU Offset in a fault free
system, bank 2

for time

)
)
OR
Dynamic diagnosis error of upstream
exhaust aas sensor is not set

)
OR
(
(
lambda control is set when lambda controller
reaches lower limit FRMIN, bank 2

Lambda actual value sensor 1 bank 2
Output voltaae of HEGO sensor 2 bank 2
)

OR

(
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Enable Conditions

= FALSE -
> 199.82 a
= TRUE -
> 349.96 dea C
< 869.96 dea C
>= 150 sec
= TRUE -
= TRUE -
= TRUE -
= TRUE -
= FALSE -
= FALSE -
= TRUE -
> 300 a
= FALSE -
> 180 a
= TRUE -
= TRUE -
>= 16 g
>= 1 sec
= TRUE -
>= 1.3 g
>= 1 sec
= FALSE -
= TRUE -
< 1 -
< 0.4 -

Time Required

MIL lllum.
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Component / System

Fault Code

Monitor Strategy Description

20 OBDGO7 ECM Summary Tables

Malfunction Criteria

Threshold Value

Secondary Parameters

lambda control is set when lambda controller
reaches lower limit FRMAX, bank 2

Lambda actual value sensor 1 bank 2
Output voltage of HEGO sensor 2 bank 2
)
for time

Condition for Lambda closed loop control
upstream catalyst; bank 2

for time.
)

(
(
Temperature of catalvst 1. bank 2
Temperature of catalvst 1. bank 2

for time
)
(
(
Mass flow exhaust aas catalvst 1. bank 2
Mass flow exhaust aas catalvst 1. bank 2
)

OR
(
(
Mass flow exhaust aas catalvst 1. bank 2
Mass flow exhaust aas catalvst 1. bank 2
)

for time.
)

)
Condition for upstream cat LSU ready for
operation f(lamsons w), bank 2

lambda sensor 1 temperature, bank 2

Hydrogen-correction-voltage, HEGO sensor
2 bank 2 with high resolution

(
CAT damaae durina past interval

Ratio total charae to charae in cviinder
Width of dead zone for lambda control
deviation

)
Mass flow of exhaust gas catalyst 1, bank 2

Difference betweeen Lambda offset (sensor
1, bank 2) and Lambda offset (delayed by
one calculation raster)

Counter for no step in offset or increasing
offset in a row, bank 2

OR

Counter for exhaust masses to debounce
fault with fast offset adaptation, bank 2

)
)
)
)
)
No pending or confirmed DTCs

Basic enable conditions met

ECM Section Page 128 of 509

Enable Conditions

= TRUE -

> 1

> 0.6

>= 2 sec
= TRUE -
>= 1 sec
> 499.96 dea C
< 899.96 dea C
= 0 sec
> 3.888888889 alsec
< 69.44444444 alsec
> 2.083333333 alsec
<= 3.888888889 alsec
>= 4 sec
= TRUE -
>= 654.998 dea C
<= 0.08057 v

= FALSE -
<= 1.02002 -

= 0 -
>= 200 g
<= 0.0079956 -
>= 2 counts
>= 4 counts

= see sheet inhibit -
table

= see sheet enable -
tables

Time Required

MIL lllum.
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Component / System

Fault Code

P219C

P219D

P219E

P219F

P21A0
P21A1
P21A2

P21A3

Monitor Strategy Description

Cylinder Specific air-fuel imbalance detection too lean

20 OBDGO7 ECM Summary Tables

Malfunction Criteria

Cylinder individual air-fuel ratio considering
deviation from bank average air-fuel ratio

Threshold Value

1.179993

Secondary Parameters

Enable conditions for lambda imbalance
diagnosis

(
(

Basic enable conditions

(
Engine roughness signal is valid, which is
the following conditions:

(

Status of trigger wheel adaptation for
segment time correction for cylinder
individual lambda control function
and

Condition seament duration plausible
and

Active rouah road detection

and

Clutch operator is active

and

Engine synchronisation is completed and
engine is in normal operation mode

and

Engine operation point is within calibrated
range (low or high operating range), as
decribed below:

(
Relative air charae (with AT)

where

A is Upper threshold for the relative air
charge in order to determine the operating
range LOW depending on the engine speed
nmot for automatic transmission

B is the upper thresholds of the relative air
charge for determining the operating ranges
LOW and HIGH for automatic transmission
and

Relative air charae (with AT)

and

Enaine speed (with AT)

where

Ais Upper engine speed threshold for
determining for operating range LOW, AT
(See Look-Up-Table #1)

B is the hystersis for upper thresholds of the
relative air charge for determining the
operating ranges LOW and HIGH for
automatic transmission

and

Enaine speed (with AT)

OR
(
Hiah operation range is released
and

(

Relative air charge (with AT)

where

A is Upper threshold for the relative air
charge in order to determine the operating
range LOW depending on the engine speed

nmot for automatic transmission
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Enable Conditions

TRUE

TRUE

TRUE

TRUE

TRUE

FALSE

FALSE

TRUE

TRUE

A-B

60

0.8

248

2160

40

1280

TRUE

A-B

pm

pm

Time Required

once per
driving cycle
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Component / System

Fault Code

Monitor Strategy Description

20 OBDGO7 ECM Summary Tables

Malfunction Criteria

Threshold Value

Secondary Parameters

B is the upper thresholds of the relative air
charge for determining the operating ranges
LOW and HIGH for automatic transmission

and

Relative air charge (with AT)

and

Enaine speed (with AT)

where

A is Upper engine speed threshold for
determining for operating range HIGH, AT
B is the hysterisis for upper engine speed
thresholds for determining the operating
ranges LOW and HIGH for automatic
transmission

and

Enaine speed (with AT)

)

)
for time.

and

Environmental conditions are within
calibrated range:

(
Ambient pressure

and

Environment temperature
)

and

Engine coolant temperature is within
calibrated ranae:

(
Engine coolant temperature
and

Engine coolant temperature
)
and

Catalyst temperature is within calibrated
range, which is the following conditions:
(
max(a.b)

Where:

ais Maximum catalyst 1 temperature at bank
1

bis Maximum catalyst 1 temperature at
bank 2

and

max(a,b)

Where:

ais Minimum catalyst 1 temperature at bank|
1

b is Minimum catalyst 1 temperature at bank

)
and

Inlet/outlet camshaft adjustment is released
as follows:

(

Condition release of intake camshaft control
is valid

and

State of camshaftw control is not in ready
state

and

Condition release of outlet camshaft control
is valid

and

State of camshaftw control is not in ready
state

and

)
and

The following combustion conditions are
fulfilled:

(
Closed loop lambda control is active for
bank 1

and

Flaa lambda setpoint for sensor eaual to 1

and
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= 0.8

> 1913

< A-B

= 40

> 10200

>= 05

= TRUE

> -40.04

= TRUE

> 57.96

< 143.26

= TRUE

< 949.96

> 399.96

= TRUE

= TRUE

= TRUE

= TRUE

= TRUE

= TRUE

= TRUE

= TRUE

%

%
mm
pm

pm

kPa

dea C

deq C

deg C

dea C

deq C

Time Required

MIL lllum.
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Component / System

Fault Code

Monitor Strategy Description

20 OBDGO7 ECM Summary Tables

Malfunction Criteria

Threshold Value

Secondary Parameters

Closed loop lambda control is active for
bank 2

and

Flag lambda setpoint for sensor equal to 1,
bank 2

and

Catalvst heatina is active

and

Homoaenous mode is activated

and

Air fuel ratio commanded rich for component|
protection is active

and

Current gear position

and

Current gear position

and

Waiting time after first end of start in a
drivina cycle

and

Sum of high and low range adaptions in
current driving cycle

and

Deviation of the worst test cylinder

)
for time
and

Switching state of intake camshaft position
for the diagnosis for AFIM has been reached

and
Switching state of outlet camshaft position
for the diagnosis for AFIM has been reached

and

Actual rail pressure is adiusted to set point
and

Actual value of fuel part purae control

and

Half Enaine Mode is active

and

Switching of half engine mode is in
instationary state

and

Enaine rouahness sianal is released

for time

Counter for adaption time

and

Maximum number of cylinder enrichment is
achieved

No pending or confirmed DTCs

Basic enable conditions met
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Enable Conditions

0.999969 -

15 sec

TRUE -

TRUE -

TRUE -
0.008 -
FALSE -

FALSE -

TRUE -
0.1 sec
4294967295
FALSE -
see sheet inhibit -
tables

see sheet enable -
tables

Time Required

MIL lllum.
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Component / System

Fault Code

P219C

P219D

P219E

P219F

P21A0
P21A1
P21A2

P21A3

Monitor Strategy Description

Cylinder Specific air-fuel imbalance detection too rich

20 OBDGO7 ECM Summary Tables

Malfunction Criteria

Cylinder individual air-fuel ratio considering
deviation from bank average air-fuel ratio

Threshold Value

0.829987

Secondary Parameters

Enable conditions for lambda imbalance
diagnosis

(
(

Basic enable conditions

(
Engine roughness signal is valid, which is
the following conditions:

(

Status of trigger wheel adaptation for
segment time correction for cylinder
individual lambda control function

and

Condition seament duration plausible
and

Active rouah road detection

and

Clutch operator is active

and

Engine synchronisation is completed and
engine is in normal operation mode

)
and

Engine operation point is within calibrated
range (low or high operating range), as
decribed below:

(
Relative air charge (with AT)

where

A'is Upper threshold for the relative air
charge in order to determine the operating
range LOW depending on the engine speed
nmot for automatic transmission

B is the upper thresholds of the relative air
charge for determining the operating ranges
LOW and HIGH for automatic transmission
and

Relative air charge (with AT)

and

Engine speed (with AT)

where

A is Upper engine speed threshold for
determining for operating range LOW, AT
(See Look-Up-Table #1)

B is the hystersis for upper thresholds of the
relative air charge for determining the
operating ranges LOW and HIGH for

and

Enaine speed (with AT)

)

OR
(
Hiah operation range is released
and

(
Relative air charae (with AT)

where

Ais Upper threshold for the relative air
charge in order to determine the operating
range LOW depending on the engine speed
nmot for automatic transmission

B is the upper thresholds of the relative air
charge for determining the operating ranges
LOW and HIGH for automatic transmission

and
Relative air charge (with AT)

and
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TRUE

TRUE

TRUE

TRUE

TRUE

FALSE

FALSE

TRUE

TRUE

A-B

60

0.8

248

A-B

2160

40

1280

TRUE

A-B

0.8

1913

%

pm

pm

%

Time Required

once per
driving cycle
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Component / System

Fault Code

Monitor Strategy Description

20 OBDGO7 ECM Summary Tables

Malfunction Criteria

Threshold Value

Secondary Parameters

Engine speed (with AT)

where

Ais Upper engine speed threshold for
determining for operating range HIGH, AT
B is the hysterisis for upper engine speed
thresholds for determining the operating
ranges LOW and HIGH for automatic
transmission

and

Enaine speed (with AT)

)

)
for time

and

Environmental conditions are within
calibrated range:

(
Ambient pressure

and

Environment temperature

and

Engine coolant temperature is within
calibrated range:

(
Enaine coolant temperature
and

Enaine coolant temperature
)

and
Catalyst temperature is within calibrated
range, which is the following conditions:

(

max(a.b)

Where:

ais Maximum catalyst 1 temperature at bank
1

bis Maximum catalyst 1 temperature at
bank 2

and

max(a,b)

Where:

ais Minimum catalyst 1 temperature at bank
1

b is Minimum catalyst 1 temperature at bank
2

)
and

Inlet/outlet camshaft adjustment is released
as follows:

(
Condition release of intake camshaft control
is valid

and

State of camshaftw control is not in ready
state

and

Condition release of outlet camshaft control
is valid

and

State of camshaftw control is not in ready
state

and

)
and

The following combustion conditions are
fulfilled:

(

Closed loop lambda control is active for
bank 1

and

Flaa lambda setpoint for sensor eaual to 1
and

Closed loop lambda control is active for
bank 2

and

Flag lambda setpoint for sensor equal to 1,
bank 2

and

Catalvst heatina is active

and

Homoaenous mode is activated
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<

Enable Conditions

A-B

40

10200

0.5

TRUE

50

-40.04

TRUE

57.96

143.26

TRUE

949.96

399.96

TRUE

TRUE

TRUE

TRUE

TRUE

TRUE

TRUE

TRUE

TRUE

TRUE

FALSE

pm

pm

pm

dea C

dea C

dea C

deq C

Time Required

MIL lllum.
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20 OBDGO7 ECM Summary Tables

Component / System Fault Code Monitor Strategy Description Malfunction Criteria Threshold Value Secondary Parameters Enable Conditions Time Required MIL lllum.
and
Air fuel ratio commanded rich for component| = FALSE -
protection is active
and
Current gear position >= 6 -
and
Current aear position >= 10 -
and
Waiting time after first end of startin a > 0 sec
driving cycle
and
Sum of high and low range adaptions in >= 1 -
current driving cycle
and
Deviation of the worst test cvlinder <= 0.999969 -
)
for time >= 15 sec
and
(
Switching state of intake camshaft position = TRUE -
for the diagnosis for AFIM has been reached
and
Switching state of outlet camshaft position = TRUE -
for the diagnosis for AFIM has been reached
and
Actual rail pressure is adiusted to set point = TRUE -
and
Actual value of fuel part purge control < 0.008 -
and
Half Enaine Mode is active = FALSE -
and
Switching of half engine mode is in = FALSE -
instationary state
and
Enaine roughness sianal is released = TRUE -
for time >= 0.1 sec
Counter for adaption time >= 4294967295
and
Maximum number of cylinder enrichment is = FALSE -
achieved
No pending or confirmed DTCs = see sheet inhibit -
tables
Basic enable conditions met = see sheet enable -
tables
P10A4 Monitor 1: Rationality check of valve opening time delay  |Difference between current opening time delay 100 us Base Adaption is active TRUE events continuous 2 Trips
(tantot) aaainst default value and default opening time delay
P10A6 No pending or confirmed DTCs = see sheet inhibit - 2 Trips
tables
P10A8 Basic enable conditions met = see sheet enable - 2 Trips
tables
P10AA — 2 Trios
P10AC Monitor 4: Rationality check of the total calculated injection | ( Pulse type of current injection is ballistic 20 events 2 Trips
time correction (dti) value
P10AE Desired Open time(ti) on ballisitic area for CVO >= 200 us and 2 Trips
base adaption
P10B0 and Base Adaption is active = FALSE - 2 Trips
P10B2 Total calculated iniection time correction (dti) > 79 us and 2 Trios
) (
OR Pause time = 0 -
( OR
Desired Open time(ti) on ballisitic area for CVO < 200 us Pause time >= 0.003 sec
base adaption
and )
Total calculated injection time correction (dti) > 39 us No pending or confirmed DTCs = see sheet inhibit -
tables
) Basic enable conditions met = see sheet enable -
tables
Monitor 5: 620 us Base Adaption is active = FALSE events
No pending or confirmed DTCs = see sheet inhibit -
tables
Basic enable conditions met = see sheet enable -
tables
Monitor 7: Rationality check of the ballistic dTi at the Integrated dti value after the controller is stable > 39 us Base Adaption is active = TRUE -
during base adaption
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Component / System

Fault Code

P10A3
P10A5
P10A7

P10A9
P10AB

P10AD

P10AF
P10B1

P064D

Monitor Strategy Description

(tantot) aaainst default value

time correction (dti) value

Monitor 5:

Monitor 6:

Bank 1
An error is reported if the ASIC detects it or it delivers
unplausible measurement values

Monitor 1: Rationality check of valve opening time delay

Monitor 4: Rationality check of the total calculated injection

Monitor 7: Rationality check of the ballistic dTi at the

ECU: Self Check for Sensor ASIC of UEGO Sensor 1

20 OBDGO7 ECM Summary Tables

Malfunction Criteria

Difference between current opening time delay
and default opening time delay
OR

Opening time delay is found

(

Desired Open time(ti) on ballisitic area for CVO
base adaption

and

Total calculated iniection time correction (dti)

OR
(
Desired Open time(ti) on ballisitic area for CVO
base adaption

and

Total calculated injection time correction (dti)

)

CVO controller is faulty and full lift closing could
not be detected

Integrated dti value after the controller is stable
during base adaption

Monitoring of ASIC power supply:
Undervoltage at UB: Battery voltage < 6V

ASIC has shut off due to low battery voltage
(failure transition into IDLE state)
OR

Tests for broduction checks are active
SPI test access port active

OR
Built-in self-test failed

Monitoring of ASIC internal sequencing
Internal seauencina does not work

Error of watchdoa sianal of the seauencer

OR

'Watchdog signal of the SP-unit Interrupt to close

OR

'Watchdog signal of the SP-unit reading error of
the Program rom if set without Over- or
Undervoltage Flags

OR

Check ASIC Chip

ASIC chip ID is lower than BA-step

Threshold Value

-100

FALSE

200

-79

200

200

TRUE

-39

TRUE

TRUE

TRUE

TRUE

TRUE

TRUE

TRUE

us

us

us

us

us

us

us

Secondary Parameters

No pending or confirmed DTCs

Basic enable conditions met

Base Adaption is active

No pending or confirmed DTCs

Basic enable conditions met

Pulse type of current injection is ballistic

and

Base Adaption is active

and
(
Pause i
Pause i

)

ime

ime

No pending or confirmed DTCs

Basic enable conditions met

Base Adaption is active
No pending or confirmed DTCs

Basic enable conditions met

Base Adaption is active

No pending or confirmed DTCs

Basic enable conditions met

Base Adaption is active

No pending or confirmed DTCs

Basic enable conditions met

Diagnosis register of the ASIC is valid

Batterv voltage
Battery voltage
)

for time

Basic enable conditions met

No pending or confirmed DTCs
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Enable Conditions

= see sheet inhibit
tables

= see sheet enable
tables

= TRUE

= see sheet inhibit
tables

= see sheet enable
tables

>= 0.003

= see sheet inhibit
tables

= see sheet enable
tables

FALSE
see sheet inhibit
tables
= see sheet enable
tables

= FALSE

= see sheet inhibit
tables

= see sheet enable
tables

= TRUE

= see sheet inhibit
tables

= see sheet enable
tables

= TRUE

<= 655.34

>= 10.9

>= 0.1

= see sheet enable
tables

= see sheet inhibit
tables

sec

20

20

20

0.01

Time Required

events

events

events

events

sec

MIL lllum.

continuous 2 Trips
2 Trips
2 Trips

2 Trips
2 Trips

2 Trips

2 Trios
2 Trips

continuously 2 Trips
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Component / System

Fault Code

Monitor Strategy Description

20 OBDGO7 ECM Summary Tables

Malfunction Criteria

Monitoring of ASIC interrupt handling
Interrupt handling at ASIC base software does
not work

Bidirectional interrupt signal between ASIC and
ECU-Microcontroller: too slow- or too fast
response or no response

Monitoring of quantification of the analog
digital converter

Causes for error: ADC defect, 3,3V source not
operational. low-pass defect

Conversion value of the analog digital converter
(amplifier mode 1)

OR

Conversion value of the analog digital converter
(amplifier mode 1)

OR

Conversion value of the analog digital converter
(amplifier mode 2)

OR

Conversion value of the analog digital converter
(amplifier mode 2)

OR

Conversion value of the analog digital converter
(amplifier mode 3)

OR

Conversion value of the analog digital converter
(amplifier mode 3)

Current source Isq/ Rgnd resistance check
Causes for error: Isq defect, Rgnd damaged or
wrona calibration value of Rand

Ratio of requested amplitude of the pump current
source and measured pump current source

OR

Ratio of requested amplitude of the pump current
source and measured pump current source

Current source Isqr/ Rcal resistance check
Causes for error: Isar defect. Rcal damaaed
Ratio of requested amplitude of the pump current
source and measured pump current source

OR

Ratio of requested amplitude of the pump current
source and measured pump current source

Rmeas resistance check

Since Rmeas cannot be alone measured by
ECU, then the entire resistance between pin APE
and MES (Roarl) will be checked here

Calculated parallel resistance between APE and
MES
Calculated parallel resistance between APE and
MES

Threshold Value

TRUE

0.00040007

0.0007

0.00110006

0.00189996

0.00309992

0.00539994

0.807447

1.192553

0.807447

1.192553

24

360

Ohm

Ohm

Secondary Parameters

Validity of IRQ diagnosis information

Batterv voltaae
Battery voltage

for time
Basic enable conditions met

No pending or confirmed DTCs

Cj135 is neither in IDLE nor in SWITCHON
mode

Batterv voltage
Battery voltage
)
for time
Basic enable conditions met

No pending or confirmed DTCs

Cj135 is not in IDLE mode

Adjustment bits ISQ reference of sensor 1
bank 1 is same as register value of desired
Isq sensor 1 bank 1
Batterv voltage
Battery voltage
)

for time

Basic enable conditions met

No pending or confirmed DTCs

Cj135 is neither in IDLE nor in SWITCHON
mode

(
Battery voltage
Battery voltage
)

for time
Basic enable conditions met
No pending or confirmed DTCs

Cj135 is in SWITCHON mode

Calculated parallel resistance is valid

Battery voltage
Battery voltage
)
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0.1
see sheet enable
tables
see sheet inhibit
tables

TRUE

0.1
see sheet enable
tables
see sheet inhibit
tables

TRUE
TRUE

655.34
10.9
0.1
see sheet enable
tables
see sheet inhibit
tables

TRUE

655.34

10.9
0.1
see sheet enable
tables

see sheet inhibit
tables

TRUE

TRUE
655.34

10.9

sec

sec

sec

sec

<

Time Required

MIL lllum.
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Component / System

Fault Code

POG4E

Monitor Strategy Description

ECU: Self Check for Sensor ASIC of UEGO Sensor 1

Bank 2
An error is reported if the ASIC detects it or it delivers
unplausible measurement values

20 OBDGO7 ECM Summary Tables

Malfunction Criteria

Monitoring of ASIC supply voltage deviations
from 3.3V
Measured reference voltage VCC3

Measured reference voltage VCC3

Monitoring of ASIC power supply:

Undervoltage at UB: Battery voltage < 6V. ASIC
has shut off due to low battery voltage (failure
transition into IDLE state)

Tests for production checks are active
SPI test access port active

OR

Built-in self-test failed

OR

Monitoring of ASIC internal sequencing
Internal seauencina does not work

Error of watchdoag sianal of the sequencer

OR

'Watchdog signal of the SP-unit Interrupt to close

OR

Watchdog signal of the SP-unit reading error of
the Program rom if set without Over- or
Undervoltage Flaas

OR

Check ASIC Chin

ASIC chip ID is lower than BA-step

Monitoring of ASIC interrupt handling
Interrupt handling at ASIC base software does
not work

Bidirectional interrupt signal between ASIC and
ECU-Microcontroller: too slow- or too fast
response or no response

Monitoring of quantification of the analog
digital converter

Causes for error: ADC defect, 3,3V source not
operational. low-pass defect

Conversion value of the analog digital converter
(amplifier mode 1)

OR

Conversion value of the analog digital converter
(amplifier mode 1)

OR

Conversion value of the analog digital converter
(amplifier mode 2)

OR

Conversion value of the analog digital converter
(amplifier mode 2)

Threshold Value

2.96992

3.66656

TRUE

TRUE

TRUE

TRUE

TRUE

TRUE

TRUE

TRUE

0.00040007

0.0007

0.00110006

0.00189996

Secondary Parameters

for time
Basic enable conditions met

No pending or confirmed DTCs

Batterv voltage
Battery voltage
)

for time
Basic enable conditions met

No pending or confirmed DTCs

Diagnosis register of the ASIC is valid

(
Battery voltage
Battery voltage
)

for time
Basic enable conditions met

No pending or confirmed DTCs

Validity of IRQ diagnosis information

Batterv voltage
Battery voltage

for time
Basic enable conditions met

No pending or confirmed DTCs

Cj135 is neither in IDLE nor in SWITCHON
mode

Batterv voltage
Battery voltage
)

for time
Basic enable conditions met

No pending or confirmed DTCs
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>=

Enable Conditions

0.1
see sheet enable
tables
see sheet inhibit
tables

0.1
see sheet enable
tables
see sheet inhibit
tables

TRUE

655.34

10.9

0.1
see sheet enable
tables
see sheet inhibit
tables

TRUE

655.34

10.9

0.1
see sheet enable
tables
see sheet inhibit
tables

TRUE

655.34
10.9

0.1
see sheet enable
tables
see sheet inhibit
tables

sec

sec

Time Required

sec continuously 2 Trips

MIL lllum.
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20 OBDGO7 ECM Summary Tables

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

Conversion value of the analog digital converter < 0.00309992 \%
(amplifier mode 3)
OR

Conversion value of the analog digital converter > 0.00539994 v
(amplifier mode 3)

Current source Isq/ Rgnd resistance check Cj135is not in IDLE mode = TRUE -
Causes for error: Isq defect, Rgnd damaged or
wrona calibration value of Rand
Ratio of requested amplitude of the pump current < 0.807447 - Adjustment bits ISQ reference of sensor 1 = TRUE -
source and measured pump current source bank 2 is same as register value of desired
Isa sensor 1 bank 2
OR ( <= 655.34 \2
Battery voltage
Ratio of requested amplitude of the pump current > 1.192553 - Battery voltage >= 10.9 v
source and measured pump current source
for time >= 0.1 sec
Basic enable conditions met = see sheet enable -
tables
No pending or confirmed DTCs = see sheet inhibit -
tables

Current source Isqr/ Rcal resistance check Cj135 is neither in IDLE nor in SWITCHON = TRUE -

Causes for error: Isar defect. Rcal damaaed mode

Ratio of requested amplitude of the pump current < 0.807447 - ( <= 655.34 v

source and measured pump current source Battery voltage

OR Battery voltage >= 109 \
)

Ratio of requested amplitude of the pump current > 1.192553 - for time >= 0.1 sec

source and measured pump current source

Basic enable conditions met = see sheet enable -
tables

No pending or confirmed DTCs = see sheet inhibit -
tables

Rmeas resistance check Cj135is in SWITCHON mode = TRUE -
Since Rmeas cannot be alone measured by
ECU, then the entire resistance between pin APE
and MES (Rparl) will be checked here
Calculated parallel resistance is valid TRUE
Calculated parallel resistance between APE and < 24 Ohm ( 655.34 \2
Batterv voltaae
Calculated parallel resistance between APE and > 360 Ohm Battery voltage >= 10.9 v
MES )
for time >= 0.1 sec
Basic enable conditions met = see sheet enable -
tables
No pending or confirmed DTCs = see sheet inhibit -
tables

Monitoring of ASIC supply voltage deviations <= 655.34 A\
from 3.3V Battery voltage
Measured reference voltage VCC3 < 2.96992 v Battery voltage >= 10.9 v
)
Measured reference voltage VCC3 > 3.66656 v for time = 0.1 sec
Basic enable conditions met = see sheet enable -
tables
No pending or confirmed DTCs = see sheet inhibit -
tables

P0135 Path 1: Start diagnosis Ceramic temperature of upstream O2 sensor < 734.991 deg C Engine start has finished = TRUE - 28 sec once per 2 Trips
Monitoring of ceramic temperature after engine start driving cycle
from end of dew point onwards
and
Dew point end for O2 sensor 1 bank 1 has = TRUE -
reached (heating up is released)
and
(
Engine is running = TRUE -
(
Coolant temperature at enaine start >= -40.04 dea C
)
OR
Engine is running = FALSE -
(
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Component / System

Fault Code

Monitor Strategy Description

Path 2: Permanent diagnosis
Monitoring of ceramic temperature against
low rationality threshold

Path 3: Low Temperature Diagnosis

Monitoring of ceramic temperature against very low rationality

threshold (drops aquicklv to a critical low level)

20 OBDGO7 ECM Summary Tables

Malfunction Criteria

Ceramic temperature of upstream O2 sensor

Temperature of ceramic upstream O2 sensor

Threshold Value

734.991

659.991

deg C

deg C

Secondary Parameters

Coolant temperature at enaine output

)

and

(

Batterv voltaae
and

Batterv voltaae

for time
and
Deactivation after release of Start Check
Start Check will be aborted and deactivated
for the rest of the driving cycle if any of the
following conditions is not fulfilled for
integrated sum time:

(

Batterv voltaae

and

(
Allinjectors active in operation by running
engine

OR
Engine is running
)

)
Basic enable conditions met

and
No pending or confirmed DTCs

(
Battery voltage

and
Battery voltage

)
for time
and
Enaine is runnina
and
Modelled exhaust gas temperature at
upstream O2 sensor bank 1
and
Fuel cut off is active

for time
and
HO2S closed loop heating control
(inaccurate), which is the following condition
for time:
(

Deviation between actual temperature
value and set point
)
and
Basic enable conditions met

and
No pending or confirmed DTCs

(
Battery voltage

and
Batterv voltage

for time
and
Enaine is running
and
Modelled exhaust gas temperature at
upstream O2 sensor bank 1
and
Fuel cut off is active
for time

and
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Enable Conditions

655.34

TRUE

FALSE

see sheet enable
tables

see sheet inhibit

tables

10.9

655.34

0.1
TRUE
349.96
FALSE

50

50

64.9922

see sheet enable
tables

see sheet inhibit
tables

10.9

deg C

60

Time Required

sec

continuous 2 Trips

MIL lllum.

continuous 2 Trips
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Component / System

Fault Code

P2243

Monitor Strategy Description

Lambda sensor wire diagnosis

Circuit countinuity - open load at pin RE detected by means of

aborted RAM check at WARMUP mode

Lambda sensor wire diagnosis

Circuit countinuity - open load at pin RE detected by means of

aborted RAM check at NORMAL mode

Circuit continuity check - open circuit by means of nernst

voltage monitoring during pump current operation

20 OBDGO7 ECM Summary Tables

Malfunction Criteria

Aborted RAM check at ASIC shut-off when
CJ135 in WARMUP mode
Open load at pin RE detected if countinuiuty
measurement was done before ASIC abort
Short circuit to battery fault is detected at sensor
lines IPE/APE/MES as per last accessed ASIC
diagnostic reqister, means

Voltage at least at one of the sensor lines
IPE/APE/MES
Result of continuity measurement of sensor
pumpcell using current source ISQ (in a state,
where the ASIC-internal current source ISQr is
connected to the sensor line "RE" via internal
switches and the sensor line "IPE" is directly
connected to RGnd) is available in RAM

Aborted RAM check at ASIC shut-off when
CJ135 in NORMAL mode
Open load at pin RE detected if current via Nernst|
cellis not OK
Current source ISQr is active: current via Nernst
cellis OK

Monitoring of abnormalities at sensor line
IPE during normal ASIC operation
Open load at pin RE detected by means of nernst
voltaae monitorina
Electrically corrected nernst voltage

Threshold Value

FALSE

9.1t010.3

TRUE

FALSE

Secondary Parameters

HO2S closed loop heating control

(inaccurate), which is the following condition

for time:

(
Deviation between temperature value and

set point

)

and

Basic enable conditions met

and
No pending or confirmed DTCs

(
Battery voltage
Battery voltage
)

for time
Requested mode of UEGO sensor 1 Bank 1
is in WARMUP mode
Upstream HO2S Sensor is heated up, which
is the following conditions:

(

Upstream HO2S Sensor ceramic
temperature

OR

completed

Basic enable conditions met

No pending or confirmed DTCs

Battery voltage

Battery voltage
)

for time
Upstream HO2S Sensor is heated up, which
is the following conditions:
(
Upstream HO2S Sensor ceramic
temperature
OR
completed

UEGO Signal ASIC mode request of sensor
1 bank 1 is in NORMAL operation mode

Validity of REFPAT register sensor 1 bank 1
Basic enable conditions met

No pending or confirmed DTCs

(
Battery voltage

Battery voltage
)

for time
Upstream HO2S Sensor is heated up, which
is the followina conditions:

Upstream HO2S Sensor ceramic
temperature

OR
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Enable Conditions

64.9922

see sheet enable
tables

see sheet inhibit

tables

655.34

789.998

TRUE

see sheet enable
tables

see sheet inhibit
tables

655.34

10.9

0.1

TRUE

789.998

TRUE

TRUE

TRUE

see sheet enable

tables

see sheet inhibit
tables

655.34

10.9

0.1

TRUE

789.998

deg C

deg C

Time Required

continuous
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Component / System

Fault Code

Monitor Strategy Description

Circuit continuity check - open circuit by means of continuity
measurements of sensor pumpsell respectively nernst cell
during normal or aborted ASIC operation in WARMUP mode

20 OBDGO7 ECM Summary Tables

Malfunction Criteria

Monitoring of abnormalities at sensor line RE
during normal ASIC operation when CJ135 is
in WARMUP mode
Open load at pin RE detected by means of
continuity measurements of sensor pumpcell and
sensor nemnst cell using current source ISQr

Difference of voltage drop at ECU-internal resistor]|
RG in a state, where the ASIC-internal current
source ISQr is connected to the sensor line
"APE" and the sensor line "IPE" is directly
connected to RGnd and voltage drop at ECU-
internal resistor RG in a state, where all sensor
lines are opened
(UgOiai - Ug0)

Difference of voltage drop at ECU-internal resistor]|
RG in a state, where the ASIC-internal current
source ISQr is connected to the sensor line "RE"
and the sensor line "IPE" is directly connected to
RGnd and voltage drop at ECU-internal resistor
RG in a state, where all sensor lines are opened
(UgOiei - Ug0)

(E) Measured amplitude of the reference pump
current source
(F) Minimum sensitivity of the continuiuity
measurements to resistance RGnd

Threshold Value

measured value

66

Ohm

Secondary Parameters

completed

)

UEGO Signal ASIC mode request of sensor
1 bank 1 is not in IDLE mode (pumping
current is active)

Counter of verifications of the actual mode of]
the ASIC for sensor 1 bank 1

Basic enable conditions met

No pending or confirmed DTCs

(
Battery voltage

Battery voltage

for time
Upstream HO2S Sensor is heated up, which
is the following conditions:

(

Upstream HO2S Sensor ceramic
temperature
OR

completed

Requested mode of UEGO sensor 1 Bank 1
is in WARMUP mode

and

(

Last packet transfer aborted of sensor 1
bank 1

Counter of verifications of the actual mode
of the ASIC for sensor 1 bank 2

Display for the validity of Isqr for UEGO
sensor 1

Bank 1

)
OR

Last packet transfer aborted of sensor 1
bank 1

Result of continuity measurement of sensor
pumpcell using current source 1ISQ (in a
state, where the ASIC-internal current
source ISQr is connected to the sensor line
"APE" via internal switches and the sensor
line "IPE" is directly connected to RGnd) is
available in RAM

Short circuit to battery fault is detected at
sensor lines RE/IPE/APE/MES as per last
accessed ASIC diaanostic reaister, means

Voltage at least at one of the sensor lines
(RE/IPE/APE/MES)

)
)
Basic enable conditions met

No pending or confirmed DTCs

Enable Conditions

TRUE
TRUE
10
see sheet enable
tables

see sheet inhibit
tables

655.34

789.998

TRUE

TRUE

FALSE

TRUE

TRUE

TRUE

TRUE

9.11010.3

see sheet enable
tables

see sheet inhibit
tables

deg C

counts

Time Required

MIL lllum.
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20 OBDGO7 ECM Summary Tables

Component / System Fault Code Monitor Strategy Description Malfunction Criteria Threshold Value Secondary Parameters Enable Conditions Time Required MIL lllum.
P0155 Path 1: Start diagnosis Ceramic temperature of upstream O2 sensor < 734.991 deg C Engine start has finished = TRUE - 28 sec once per 2 Trips
Monitoring of ceramic temperature after engine start driving cycle
from end of dew point onwards
and
Dew point end for O2 sensor 1 bank 2 has = TRUE -
reached (heating up is released)
and
(
Engine is running = TRUE -
Coolant temperature at enaine start >= -40.04 dea C
)
OR
Engine is running = FALSE -
(
Coolant temperature at enaine output >= -40.04 dea C
)
and
(
Batterv voltaae >= 10.9 v
and
Batterv voltaae <= 655.34 v
)
for time >= 0.1 sec
and
Deactivation after release of Start Check > 10 sec
Start Check will be aborted and deactivated
for the rest of the driving cycle if any of the
following conditions is not fulfilled for
integrated sum time:
(
Batterv voltaae <= 655.34 \2
and
(
Allinjectors active in operation by running = TRUE -
engine
OR
Enaine is runnina = FALSE -
)
)
Basic enable conditions met = see sheet enable -
tables
and
No pending or confirmed DTCs = see sheet inhibit -
tables
Path 2: Permanent diagnosis Ceramic temperature of upstream O2 sensor < 734.991 deg C ( 10.9 v 60 sec continuous 2 Trips
Monitoring of ceramic temperature against Battery voltage
low rationality threshold
and
Batterv voltage >= 655.34 v
)
for time >= 0.1 sec
and
Enaine is runnina = TRUE -
and
Modelled exhaust gas temperature at >= 349.96 deg C
upstream O2 sensor bank 2
and
Fuel cut off is active = FALSE -
for time >= 50 sec
and
HO2S closed loop heating control >= 50 sec
(inaccurate), which is the following condition
for time:
(
Deviation between actual temperature > 64.9922 deg C
value and set point
)
and
Basic enable conditions met = see sheet enable -
tables
and
No pending or confirmed DTCs = see sheet inhibit -
tables
Path 3: Low Temperature Diagnosis Temperature of ceramic upstream O2 sensor < 659.991 deg C ( <= 10.9 \Y% 10 sec continuous 2 Trips
Monitoring of ceramic temperature against very low rationality Battery voltage
threshold (drops quicklv to a critical low level)
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20 OBDGO7 ECM Summary Tables

Component / System Fault Code Monitor Strategy Description Malfunction Criteria Threshold Value Secondary Parameters Enable Conditions Time Required MIL lllum.
I e e e ) I—
and
Batterv voltaae >= 655.34 \2
)
for time >= 0.1 sec
and
Enaine is runnina = TRUE -
and
Modelled exhaust gas temperature at >= 349.96 deg C
upstream O2 sensor bank 2
and
Fuel cut off is active FALSE -
for time 50 sec
and
HO2S closed loop heating control >= 50 sec
(inaccurate), which is the following condition
for time:
Deviation between temperature value and > 64.9922 deg C
set point
)
and
Basic enable conditions met = see sheet enable -
tables
and
No pending or confirmed DTCs = see sheet inhibit -
tables
P2247 Lambda sensor wire diagnosis Aborted RAM check at ASIC shut-off when ( <= 655.34 v 2 Trips
Circuit countinuity - open load at pin RE detected by means of CJ135 in WARMUP mode Battery voltage
aborted RAM check at WARMUP mode Open load at pin RE detected if countinuiuty
measurement was done before ASIC abort
Short circuit to battery fault is detected at sensor = FALSE - Battery voltage >= 10.9 \2
lines IPE/APE/MES as per last accessed ASIC
diagnostic reqister, means
for time >= 0.1 sec
Voltage at least at one of the sensor lines <= 9.1t010.3 \ Requested mode of UEGO sensor 1 Bank 2 = TRUE -
IPE/APE/MES is in WARMUP mode
Result of continuity measurement of sensor = TRUE - Upstream HO2S Sensor is heated up, which = TRUE -
pumpcell using current source ISQ (in a state, is the following conditions:
where the ASIC-internal current source ISQr is
connected to the sensor line "RE" via internal
switches and the sensor line "IPE" is directly
connected to RGnd) is available in RAM
(
Upstream HO2S Sensor ceramic > 789.998 deg C
temperature
OR
= TRUE -
completed
Basic enable conditions met = see sheet enable -
tables
No pending or confirmed DTCs = see sheet inhibit -
tables
Lambda sensor wire diagnosis Aborted RAM check at ASIC shut-off when ( <= 655.34 \Y%
Circuit countinuity - open load at pin RE detected by means of CJ135 in NORMAL mode Battery voltage
aborted RAM check at NORMAL mode Open load at pin RE detected if current via Nernst|
cellis not OK
Current source ISQr is active: current via Nernst = FALSE - Battery voltage >= 10.9 v
cellis OK
for time >= 0.1 sec
Upstream HO2S Sensor is heated up, which = TRUE -
is the following conditions:
(
Upstream HO2S Sensor ceramic > 789.998 deg C
temperature
OR
= TRUE -
completed
)
UEGO Signal ASIC mode request of sensor = TRUE -
1 bank 2 is in NORMAL operation mode
Validity of REFPAT register sensor 1 bank 2 = TRUE -
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20 OBDGO7 ECM Summary Tables

Component / System Fault Code Monitor Strategy Description Malfunction Criteria Threshold Value Secondary Parameters Enable Conditions Time Required MIL lllum.
Basic enable conditions met = see sheet enable -
tables
No pending or confirmed DTCs = see sheet inhibit -
tables
Circuit continuity check - open circuit by means of nernst Monitoring of abnormalities at sensor line ( <= 655.34 \%
voltage monitoring during pump current operation IPE during normal ASIC operation Battery voltage

Open load at pin RE detected by means of nernst|
voltace monitorina

Electrically corrected nernst voltage > 1.8 \2 Battery voltage >= 10.9 \2
for time >= 0.1 sec
Upstream HO2S Sensor is heated up, which = TRUE -
is the following conditions:
(
Upstream HO2S Sensor ceramic > 789.998 deg C
temperature
= TRUE -
completed
UEGO Signal ASIC mode request of sensor = TRUE -

1 bank 2 is not in IDLE mode (pumping
current is active)

Counter of verifications of the actual mode of| ~ >= 10 -
the ASIC for sensor 1 bank 2
Basic enable conditions met = see sheet enable -
tables
No pending or confirmed DTCs = see sheet inhibit -
tables
Circuit continuity check - open circuit by means of continuity | Monitoring of abnormalities at sensor line RE ( <= 655.34 \2
measurements of sensor pumpsell respectively nernst cell during normal ASIC operation when CJ135 is Battery voltage
during normal or aborted ASIC operation in WARMUP mode in WARMUP mode
Open load at pin RE detected by means of
continuity measurements of sensor pumpcell and
sensor nernst cell using current source ISQr
Difference of voltage drop at ECU-internal resistor >= E*F Battery voltage >= 10.9 v
RG in a state, where the ASIC-internal current
source ISQr is connected to the sensor line
"APE" and the sensor line "IPE" is directly
connected to RGnd and voltage drop at ECU-
internal resistor RG in a state, where all sensor
lines are opened
(UgOiai - Ug0)
for time >= 0.1 sec
Difference of voltage drop at ECU-internal resistor < E*F Upstream HO2S Sensor is heated up, which = TRUE -
RG in a state, where the ASIC-internal current is the following conditions:
source ISQr is connected to the sensor line "RE"
and the sensor line "IPE" is directly connected to
RGnd and voltage drop at ECU-internal resistor
RG in a state, where all sensor lines are opened
(UgOiei - Ug0)
(E) Measured amplitude of the reference pump = measured value (
current source
(F) Minimum sensitivity of the continuiuity = 66 Ohm Upstream HO2S Sensor ceramic > 789.998 deg C
measurements to resistance RGnd temperature
OR
= TRUE -
completed
)
Requested mode of UEGO sensor 1 Bank 2 = TRUE -
is in WARMUP mode
and
(
= FALSE -
Last packet transfer aborted of sensor 1
bank 2
Counter of verifications of the actual mode >= 10 counts
of the ASIC for sensor 1 bank 2
Display for the validity of Isqr for UEGO = TRUE -
sensor 1
Bank 2
)
OR

= TRUE -
Last packet transfer aborted of sensor 1
bank 2
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Component / System

Fault Code

P0032

P0031

P0030

Monitor Strategy Description

driver circuit

driver circuit

sensor 1 for open circuit faults

20 OBDGO7 ECM Summary Tables

Malfunction Criteria

Voltage high during driver ON state (indicates
short-to-power)

Voltage low during driver OFF state (indicates
short-to-ground)

Voltage low during driver OFF state (indicates
open circuit)

Threshold Value

Short to power:

between signal and
controller power

Short to ground: <=

between signal and
controller around

Open Circuit:>= 200 K

ECU pin and load

Secondary Parameters

Result of continuity measurement of sensor
pumpcell using current source ISQ (in a
state, where the ASIC-internal current
source ISQr is connected to the sensor line
"APE" via internal switches and the sensor
line "IPE" is directly connected to RGnd) is
available in RAM

Short circuit to battery fault is detected at
sensor lines RE/IPE/APE/MES as per last
accessed ASIC diagnostic register, means

Voltage at least at one of the sensor lines
(RE/IPE/APE/MES)

)

Basic enable conditions met

No pending or confirmed DTCs

Release condition of heater powerstage
diagnosis is enabled

The following release condition of diagnosis
report of bank 1 sensor 1 is satisfied

(
(
Batterv Voltaae
for time
Battery Voltage
)

for time
)
Duty cycle control powerstage heater sensor:
1 bank 1

Basic enable conditions met

No Pending or Confirmed DTCs

Release condition of heater powerstage
diagnosis is enabled

The following release condition of diagnosis
report of bank 1 sensor 1 is satisfied

(
(
Battery Voltage

for time

Battery Voltage

)

for time

)

Basic enable conditions met

No Pending or Confirmed DTCs

Release condition of heater powerstage
diagnosis is enabled

The following release condition of diagnosis
report of bank 1 sensor 1 is satisfied

(
(
Batterv Voltaae
for time

Batterv Voltaae
)

for time

Basic enable conditions met

No Pending or Confirmed DTCs
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Enable Conditions

TRUE

TRUE -

9.1t010.3 v

see sheet enable -
tables

see sheet inhibit -
tables

TRUE

TRUE -

4.0009 %

see sheet enable -
tables

see sheet inhibit -
tables

TRUE

TRUE -
10.9
15 sec

655.34 \2
0.1 sec

see sheet enable -
tables

see sheet inhibit -
tables

TRUE

TRUE -
10.9 v
15 sec

655.34 \%
0.1 sec

see sheet enable -
tables

see sheet inhibit -
tables

0.5

05

Time Required

Diagnoses the UEGO heater control powerstage of bank 1
sensor 1 for short circuit to battery fault at the low side of the

sec

Diagnoses the UEGO heater control powerstage of bank 1
sensor 1 for short circuit to ground fault at the low side of the

sec

Diagnoses the UEGO heater control powerstage of bank 1

sec

MIL lllum.

continuous 2 Trips

continuous 2 Trips

continuous 2 Trips
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Component / System

Fault Code

P0052

P0051

P0050

P2237

Monitor Strategy Description

Diagnoses the UEGO heater control powerstage of bank 1
sensor 2 for short circuit to battery fault at the low side of the

driver circuit

Diagnoses the UEGO heater control powerstage of bank 2
sensor 1 for short circuit to ground fault at the low side of the

driver circuit

Diagnoses the UEGO heater control powerstage of bank 2

sensor 1 for open circuit faults

Lambda sensor wire diagnosis for UEGO sensor 1 bank 1

Circuit continiuity - open circuit at pin Apes

20 OBDGO7 ECM Summary Tables

Malfunction Criteria

Voltage high during driver ON state (indicates
short-to-power)

Voltage low during driver OFF state (indicates
short-to-ground)

Voltage low during driver OFF state (indicates
open circuit)

of ties at sensor line
Apes during normal ASIC operation when
CJ135 in WARMUP mode
Open load at pin Apes detected by means of
continuity measurements of sensor pumpcell and
sensor nernst cell using current source ISQr

Difference of voltage drop at ECU-internal resistor
RG in a state, where the ASIC-internal current
source ISQr is connected to the sensor line
"APE" and the sensor line "IPE" is directly
connected to RGnd and voltage drop at ECU-
internal resistor RG in a state, where all sensor
lines are opened

(UgOiai - Ug0)

Threshold Value

Short to power:

between signal and
controller power

Short to ground: <=

between signal and
controller around

Open Circuit:>= 200 K

ECU pin and load

Secondary Parameters

Release condition of heater powerstage
diagnosis is enabled

The following release condition of diagnosis
report of bank 2 sensor 1 is satisfied

(
(
Batterv Voltaae

for time

Battery Voltage

)

for time

Duty cycle control powerstage heater sensor
1 bank 2

Basic enable conditions met

No Pending or Confirmed DTCs

Release condition of heater powerstage
diagnosis is enabled

The following release condition of diagnosis
report of bank 2 sensor 1 is satisfied

(
(
Battery Voltage

for time

Battery Voltage

)

for time

)

Basic enable conditions met

No Pending or Confirmed DTCs

Release condition of heater powerstage
diagnosis is enabled

The following release condition of diagnosis
report of bank 2 sensor 1 is satisfied

(
(
Batterv Voltaae

for time

Batterv Voltaae

)

for time

Basic enable conditions met

No Pending or Confirmed DTCs

Battery voltage

Battery voltage
)

ECM Section Page 146 of 509

Enable Conditions

TRUE

TRUE

4.0009
see sheet enable
tables

see sheet inhibit
tables

TRUE

TRUE

0.1
see sheet enable
tables

see sheet inhibit
tables

TRUE

TRUE

0.1
see sheet enable
tables

see sheet inhibit
tables

655.34

10.9

0.5

05

Time Required

sec

sec

sec

MIL lllum.

continuous 2 Trips

continuous 2 Trips

continuous 2 Trips

continuous 2 Trips
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Component / System

Fault Code

Path 1 : Monitoring of prolonged activation of the blackening

protection

Monitor Strategy Description

20 OBDGO7 ECM Summary Tables

Malfunction Criteria

Difference of voltage drop at ECU-internal resistor
RG in a state, where the ASIC-internal current
source ISQr is connected to the sensor line "RE"
and the sensor line "IPE" is directly connected to
RGnd and voltage drop at ECU-internal resistor
RG in a state, where all sensor lines are opened
(UgoOiei - Ug0)

(E) Measured amplitude of the reference pump
current source

(F) Minimum sensitivity of the continuiuity
measurements to resistance RGnd

Aborted RAM check at ASIC shut-off when
CJ135 in WARMUP mode

Open load at pin Apes detected by means of
continuity measurements of sensor pumpcell and
sensor nemnst cell using current source ISQr

Result of continuity measurement of sensor
pumpcell using current source ISQ (in a state,
where the ASIC-internal current source ISQr is
connected to the sensor line "APE" via internal
switches and the sensor line "IPE" is directly
connected to RGnd) is available in RAM

Short circuit to battery fault is detected at sensor
lines RE/IPE/APE/MES as per last accessed
ASIC diaanostic reqister, means

Voltage at least at one of the sensor lines
RE/IPE/APE/MES

Difference of voltage drop at ECU-internal resistor
RG in a state, where the ASIC-internal current
source ISQr is connected to the sensor line
"APE" and the sensor line "IPE" is directly
connected to RGnd and voltage drop at ECU-
internal resistor RG in a state, where all sensor
lines are opened

(UgOiai - Ug0)

Difference of voltage drop at ECU-internal resistor]|
RG in a state, where the ASIC-internal current
source ISQr is connected to the sensor line "RE"
and the sensor line "IPE" is directly connected to
RGnd and voltage drop at ECU-internal resistor
RG in a state, where all sensor lines are opened
(UgoOiei - Ug0)

(D) Requested amplitude of the reference pump
current source

(F) Minimum sensitivity of the continuiuity
measurements to resistance RGnd

Aborted RAM check at ASIC shut-off when

CJ135 in NORMAL mode

Open load at pin Apes detected if countinuiuty
measurement was done before abort

Result of continuity measurement of sensor
pumpcell using current source ISQ (in a state,
where the ASIC-internal current source ISQr is
connected to the sensor line "APE" via internal
switches and the sensor line "IPE" is directly
connected to RGnd) is available in RAM

Blackening protection is active for at least number
of 16 successive checks
for time

>=

Threshold Value

EF

measured value

66

TRUE

TRUE

9110103

D*F

D*F

commanded value

66

TRUE

255

3

Ohm

Ohm

counts

sec

Secondary Parameters

for time

Upstream HO2S Sensor is heated up, which
is the following conditions:

(

Upstream HO2S Sensor ceramic
temperature
OR

completed

Basic enable conditions met

No pending or confirmed DTCs

(
Release of diagnosis report sensor 1 bank 1

(
(

Batterv voltage
for time
Batterv voltage
)

for time
)
Sensor in hot state

Sensor operation release, Sensor 1 Bank 1

(

Batterv voltage
for time

(

(
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>=

>=
>=
<=

Enable Conditions

0.1

TRUE

789.998

TRUE

see sheet enable
tables

see sheet inhibit
tables

TRUE

10.9
655.34
0.1
TRUE
TRUE

655.34
0.06

deg C

sec

Time Required

MIL lllum.

Continuous 2 Trips
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20 OBDGO7 ECM Summary Tables

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

e e e Y I—
(
End of start reached = FALSE -
OR
Engine operation in stopping and finish state = FALSE -
(
Heat quantity to dew-point end exceeds heat = TRUE -
quantity threshold for dew-point end
)
)
OR
(
Dew point end is reset for TSP sensor 1 = FALSE -
Counter for repeated cold starts dew-point <= 2 counts
end not reached sensor 1
(
(
Catalvst heatina reauest bv cold enaine = TRUE -
and
Catalyst heating request in connection with = TRUE -
engine speed
Ratio of heat quantity for dew-point end >= 0to 0.40625 -
detection sensor 1 and heat quantity
threshold for dew-point end detection sensor|
1 bank 1 (see Look-Up Table #P2237-1)
)
OR
Ratio of heat quantity for dew-point end >= 1 -
detection sensor 1 and heat quantity
threshold for dew-point end detection sensor|
1 bank 1
)
)
)
)
(
(
(
Enaine is stopping = TRUE -
OR
Enagine in stop phase = TRUE -
)
for time >= 2 sec
)
OR
Enaine in running state = TRUE -
OR
(
Status of fast light-off for Lambda sensor = TRUE -
OR
Function demand for oxygen sensor heating = TRUE -
before start
)
OR
Dew point release requested by service = TRUE -
tester
)
(
Batterv voltage >= 10.9 v
for time >= 15 sec
OR
Heating up of open loop completed, sensor = TRUE -
1. bank 1
)
Error with heater. sensor 1. bank 1 = FALSE -
UEGO Signal ASIC mode request of sensor = 0 -
1 bank 1
Batterv voltaae > 9.8 v
for time 05 sec
Batterv voltaae 8 v
for time 0.05 sec
Status auxillarv power relav TRUE -
ECU in drive state = TRUE -
)
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Component / System

Fault Code

Monitor Strategy Description

Path 2: Monitoring of negative voltage drop deviation at ECU-
internal resistor Rgnd by means of continuity measurements of|

sensor pumpcell

20 OBDGO7 ECM Summary Tables

Malfunction Criteria

Negative voltage drop deviation, sensor 1 bank 1

and
Negative voltage drop deviation, sensor 1 bank 1

Threshold Value

-0.15008

0.15008

Secondary Parameters

Evaluation temperature is valid, sensor 1
bank 1

(
Temperature of ceramic sensor 1 bank 1
where

(A) temperature set point for heater control
(B) large temperature threshold of the
control deviation of heater control

OR

Heating up open loop is completed, sensor
1, bank 1

(
Open loop ramp phase finished

for time

OR

Temperature of ceramic sensor 1 bank 1
)

)
)
for time

Pump current operation for sensor 1 bank 1

is active

Counter of verifications of the actual mode of]
the ASIC for sensor 1 bank 1

UEGO Signal ASIC mode request of sensor
1 bank 1

Current pump packaqe is valid

)

No pending or confirmed DTCs

Basic enable conditions met

Common conditions for voltage drop
deviation:

(
Release of diagnosis report sensor 1 bank 1

(
(
Batterv voltaae
for time

and

Battery voltage

for time.
)
Sensor in hot state

Sensor operation release, Sensor 1 Bank 1

(
Batterv voltaae
for time

(
(
(
End of start reached

OR

Engine operation in stopping and finish state

(
Heat quantity to dew-point end exceeds heat|
quantity threshold for dew-point end

)
)
OR
(
Dew point end is reset for TSP sensor 1
Counter for repeated cold starts dew-point
end not reached sensor 1

(
Catalyst heatina request by cold enaine
Catalyst heating request in connection with
engine speed

(
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v

<=

Enable Conditions

TRUE

A-B
800.006
64.9922

TRUE
TRUE
0

789.998

TRUE
see sheet inhibit
table

see sheet enable
tables

TRUE

10.9
15

655.34

0.1

TRUE

TRUE

655.34
0.06

FALSE

FALSE

TRUE

dea C

dea C
deg C

counts

counts

Time Required

MIL lllum.
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Component / System

Fault Code

Monitor Strategy Description

20 OBDGO7 ECM Summary Tables

Malfunction Criteria

Threshold Value

Secondary Parameters

Ratio of heat quantity for dew-point end
detection sensor 1 and heat quantity
threshold for dew-point end detection sensor|
1 bank 1 (see Look-Up Table #P2237-1)

)
OR

Ratio of heat quantity for dew-point end
detection sensor 1 and heat quantity
threshold for dew-point end detection sensor|
1 bank 1

Enaine is stoppina
R
Enaine in stop phase

for time
)
OR

Enaine in runnina state

OR
(
Status of fast light-off for Lambda sensor

OR

Function demand for oxygen sensor heating
before start

)
OR

Dew point release requested by service
tester

)
(
Battery voltage

for time

OR

Heating up of open loop completed, sensor
1. bank 1

)
Error with heater, sensor 1. bank 1

UEGO Signal ASIC mode request of sensor
1 bank 1

Batterv voltaae

for time

Batterv voltaae

for time

Status auxillary power relay

ECU in drive state

)
Evaluation temperature is valid, sensor 1
bank 1

(
Temperature of ceramic sensor 1 bank 1
where

(A) temperature set point for heater control
(B) large temperature threshold of the
control deviation of heater control

OR

Heating up open loop is completed, sensor
1. bank 1

(
Open loop ramp phase finished

for time

OR

Temperature of ceramic sensor 1 bank 1
)

)
)

for time

Pump current operation for sensor 1 bank 1

is active

Counter of verifications of the actual mode of]
the ASIC for sensor 1 bank 1

UEGO Signal ASIC mode request of sensor
1 bank 1
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>=

>=

>=

v

Enable Conditions

0to 0.40625

TRUE

TRUE

TRUE

TRUE

TRUE
TRUE

10.9
1.5

TRUE
FALSE
0
9.8
05
0.05
TRUE
TRUE

TRUE

A-B
800.006
64.9922

TRUE
TRUE
0

789.998

0.1
TRUE

30

0

dea C

deqa C
deg C

counts

Time Required

MIL lllum.
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Component / System

Fault Code

Monitor Strategy Description

Path 3: Monitoring of positive voltage drop deviation at ECU-
internal resistor Rgnd by means of continuity measurements of

sensor pumpcell

Path 4: Monitoring of the non-availability of the sensor signals

for a prolonged duration

20 OBDGO7 ECM Summary Tables

Malfunction Criteria

Positive voltage drop deviation, sensor 1 bank 1

Positive voltage drop deviation, sensor 1 bank 1

(

Physical release conditions for oxygen sensor are
fulfiled

OR

Oxvaen sensor sianals are of hiah precision

for time

Threshold Value

-0.15008

0.15008

FALSE

FALSE

sec

Secondary Parameters

Current pump packaqe is valid
No pending or confirmed DTCs

Basic enable conditions met

Common conditions for voltage drop
deviation

Basic enable conditions met

(
Release of diagnosis report sensor 1 bank 1

(
(
Batterv voltaae
for time
Batterv voltaae
)

for time
Sensor in hot state
Sensor operation release, Sensor 1 Bank 1

(
Batterv voltaae
for time

(
(

End of start reached

Engine operation in stopping and finish state

(
Heat quantity to dew-point end exceeds heat
quantity threshold for dew-point end

)
)
OR

Dew point end is reset for TSP sensor 1
Counter for repeated cold starts dew-point
end not reached sensor 1

Catalyst heating request by cold enaine
Catalyst heating request in connection with
engine speed

(
Ratio of heat quantity for dew-point end
detection sensor 1 and heat quantity
threshold for dew-point end detection sensor|
1 bank 1 (see Look-Up Table #P2237-1)

)
OR

Ratio of heat quantity for dew-point end
detection sensor 1 and heat quantity
threshold for dew-point end detection sensor|
1 bank 1

Enaine is stoppina

Ol

Enaine in stop phase
)

for time

)
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>=
>=
<=

A
it

Enable Conditions

TRUE

see sheet inhibit
table

see sheet enable
tables

TRUE
see sheet enable

tables

TRUE

0.1
TRUE

TRUE

655.34
0.06

FALSE

FALSE

TRUE

FALSE
2

TRUE
TRUE

0to 0.40625

TRUE

TRUE

sec

counts

Time Required

MIL lllum.
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Component / System

Fault Code

P2240

Monitor Strategy Description

Lambda sensor wire diagnosis for UEGO sensor 1 bank 2

Circuit continiuity - open circuit at pin Apes

20 OBDGO7 ECM Summary Tables

Malfunction Criteria

Monitoring of abnormalities at sensor line
Apes during normal ASIC operation when
CJ135 in WARMUP mode

Open load at pin Apes detected by means of
continuity measurements of sensor pumpcell and
sensor nernst cell using current source ISQr

Difference of voltage drop at ECU-internal resistor
RG in a state, where the ASIC-internal current
source ISQr is connected to the sensor line
"APE" and the sensor line "IPE" is directly
connected to RGnd and voltage drop at ECU-
internal resistor RG in a state, where all sensor
lines are opened

(UgOiai - Ug0)

Threshold Value

Secondary Parameters

OR
Enaine in runnina state
)

OR
(
Status of fast light-off for Lambda sensor

OR
Function demand for oxygen sensor heating
before start

OR

Dew point release requested by service
tester

)

(

Batterv voltaae

for time

OR

Heating up of open loop completed, sensor
1, bank 1

)
Error with heater. sensor 1. bank 1

UEGO Signal ASIC mode request of sensor
1 bank 1

Batterv voltaae

for time

Batterv voltaae

for time

Status auxillary power relay

ECU in drive state

)
Evaluation temperature is valid, sensor 1
bank 1

(
Temperature of ceramic sensor 1 bank 1
where

(A) temperature set point for heater control
(B) large temperature threshold of the
control deviation of heater control

OR

Heating up open loop is completed, sensor
1. bank 1

(
Open loop ramp phase finished

for time

OR

Temperature of ceramic sensor 1 bank 1
)

)
)
for time

Pump current operation for sensor 1 bank 1

is active

Counter of verifications of the actual mode of]
the ASIC for sensor 1 bank 1

UEGO Signal ASIC mode request of sensor
1 bank 1

Current pump packaae is valid

)

No pending or confirmed DTCs

Basic enable conditions met

(
Battery voltage

Battery voltage
)
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Enable Conditions

= TRUE

= TRUE

= TRUE

= TRUE

>= 10.9
>= 15

= TRUE

FALSE
0
> 9.8

> 0.05
= TRUE
= TRUE

= TRUE

> A-B

800.006
64.9922

TRUE

TRUE
0

v
i1

v
|

789.998

v
i1

0.1
TRUE

> 30

= 0

= TRUE

= see sheet inhibit
table

= see sheet enable
tables

<= 655.34

deq C

deq C
deg C

Time Required

MIL lllum.

continuous 2 Trips
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Component / System

Fault Code

P2240

Path 1 : Monitoring of prolonged activation of the blackening

protection

Monitor Strategy Description

20 OBDGO7 ECM Summary Tables

Malfunction Criteria

Difference of voltage drop at ECU-internal resistor
RG in a state, where the ASIC-internal current
source ISQr is connected to the sensor line "RE"
and the sensor line "IPE" is directly connected to
RGnd and voltage drop at ECU-internal resistor
RG in a state, where all sensor lines are opened
(UgoOiei - Ug0)

(E) Measured amplitude of the reference pump
current source

(F) Minimum sensitivity of the continuiuity
measurements to resistance RGnd

Aborted RAM check at ASIC shut-off when
CJ135 in WARMUP mode

Open load at pin Apes detected by means of
continuity measurements of sensor pumpcell and
sensor nemnst cell using current source ISQr

Result of continuity measurement of sensor
pumpcell using current source ISQ (in a state,
where the ASIC-internal current source ISQr is
connected to the sensor line "APE" via internal
switches and the sensor line "IPE" is directly
connected to RGnd) is available in RAM

Short circuit to battery fault is detected at sensor
lines RE/IPE/APE/MES as per last accessed
ASIC diaanostic reqister, means

Voltage at least at one of the sensor lines
RE/IPE/APE/MES

Difference of voltage drop at ECU-internal resistor
RG in a state, where the ASIC-internal current
source ISQr is connected to the sensor line
"APE" and the sensor line "IPE" is directly
connected to RGnd and voltage drop at ECU-
internal resistor RG in a state, where all sensor
lines are opened

(UgOiai - Ug0)

Difference of voltage drop at ECU-internal resistor]|
RG in a state, where the ASIC-internal current
source ISQr is connected to the sensor line "RE"
and the sensor line "IPE" is directly connected to
RGnd and voltage drop at ECU-internal resistor
RG in a state, where all sensor lines are opened
(UgoOiei - Ug0)

(D) Requested amplitude of the reference pump
current source

(F) Minimum sensitivity of the continuiuity
measurements to resistance RGnd

Aborted RAM check at ASIC shut-off when

CJ135 in NORMAL mode

Open load at pin Apes detected if countinuiuty
measurement was done before abort

Result of continuity measurement of sensor
pumpcell using current source ISQ (in a state,
where the ASIC-internal current source ISQr is
connected to the sensor line "APE" via internal
switches and the sensor line "IPE" is directly
connected to RGnd) is available in RAM

Blackening protection is active for at least number
of 16 successive checks
for time

>=

Threshold Value

EF

measured value

66

TRUE

TRUE

9110103

D*F

D*F

commanded value

66

TRUE

255

3

Ohm

Ohm

counts

sec

Secondary Parameters

for time

Upstream HO2S Sensor is heated up, which
is the following conditions:

(
Upstream HO2S Sensor ceramic

temperature
OR

completed

Basic enable conditions met

No pending or confirmed DTCs

(
Release of diagnosis report sensor 1 bank 2

(

(

Batterv voltage
for time

and

Batterv voltaae
)

for time

)

Sensor in hot state

(

Sensor operation release, Sensor 1 Bank 2

(
Batterv voltaae
for time

(
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>=

>=
>=

Enable Conditions

0.1

TRUE

789.998

TRUE

see sheet enable
tables

see sheet inhibit
tables

TRUE

10.9
15

655.34

0.1

TRUE

TRUE

655.34
0.06

deg C

sec

Time Required

MIL lllum.

Continuous 2 Trips
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20 OBDGO7 ECM Summary Tables

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

e e e Y I—
(
(
End of start reached = FALSE -
OR
Engine operation in stopping and finish state = FALSE -
(
Heat quantity to dew-point end exceeds heat = TRUE -
quantity threshold for dew-point end
)
)
OR
(
Dew point end is reset for TSP sensor 1 = FALSE -
Counter for repeated cold starts dew-point <= 2 counts
end not reached sensor 1
(
(
Catalyst heatina request by cold enaine = TRUE -
and
Catalyst heating request in connection with = TRUE -
engine speed
Ratio of heat quantity for dew-point end >= 0 to 0.40625 -
detection sensor 1 and heat quantity
threshold for dew-point end detection sensor|
1 bank 2 (see Look-Up Table #P2240-1)
)
OR
Ratio of heat quantity for dew-point end >= 1 -
detection sensor 1 and heat quantity
threshold for dew-point end detection sensor|
1 bank 2
)
)
)
)
(
(
(
Enaine is stoppina = TRUE -
Enaine in stop phase = TRUE -
)
for time >= 2 sec
)
OR
Enagine in running state = TRUE -
)
OR
(
Status of fast light-off for Lambda sensor = TRUE -
OR
Function demand for oxygen sensor heating = TRUE -
before start
OR
Dew point release requested by service = TRUE -
tester
)
(
Batterv voltaae >= 10.9 v
for time >= 15 sec
OR
Heating up of open loop completed, sensor = TRUE -
1. bank 2
)
Error with heater, sensor 1. bank 2 = FALSE -
UEGO Signal ASIC mode request of sensor = 0 -
1 bank 2
Batterv voltage > 9.8 v
for time >= 0.5 sec
Batterv voltage > 8 v
for time > 0.05 sec
Status auxillary power relay TRUE -
ECU in drive state = TRUE -
)
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Component / System

Fault Code

Monitor Strategy Description

Path 2: Monitoring of negative voltage drop deviation at ECU-
internal resistor Rgnd by means of continuity measurements of|

sensor pumpcell

20 OBDGO7 ECM Summary Tables

Malfunction Criteria

Negative voltage drop deviation, sensor 1 bank 2

and
Negative voltage drop deviation, sensor 1 bank 2

Threshold Value

-0.15008

0.15008

Secondary Parameters

Evaluation temperature is valid, sensor 1
bank 2

(
Temperature of ceramic sensor 1 bank 2
where

(A) temperature set point for heater control
(B) large temperature threshold of the
control deviation of heater control

OR

Heating up open loop is completed, sensor
1, bank 2

(
Open loop ramp phase finished

for time

OR

Temperature of ceramic sensor 1 bank 2
)

)
)
for time

Pump current operation for sensor 1 bank 2

is active

Counter of verifications of the actual mode of]
the ASIC for sensor 1 bank 2

UEGO Signal ASIC mode request of sensor

1 bank 2

Current pump packaqe is valid

)

No pending or confirmed DTCs

Basic enable conditions met

Common conditions for voltage drop
deviation:

(
Release of diagnosis report sensor 1 bank 2

(
(
Batterv voltaae
for time

Batterv voltaae

for time
)
Sensor in hot state

Sensor operation release, Sensor 1 bank 2

(
Batterv voltaae
for time

(

(
(
End of start reached
OR

Engine operation in stopping and finish state

(
Heat quantity to dew-point end exceeds heat
quantity threshold for dew-point end

)
)
OR
(
Dew point end is reset for TSP sensor 1
Counter for repeated cold starts dew-point
end not reached sensor 1

(
Catalvst heatina reauest bv cold enaine
Catalyst heating request in connection with
engine speed

(
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v

Enable Conditions

TRUE

A-B
800.006
64.9922

TRUE
TRUE
0

789.998

TRUE

see sheet inhibit
table

see sheet enable
tables

TRUE

dea C

dea C
deg C

counts

counts

Time Required

MIL lllum.
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Component / System

Fault Code

Monitor Strategy Description

20 OBDGO7 ECM Summary Tables

Malfunction Criteria

Threshold Value

Secondary Parameters

Ratio of heat quantity for dew-point end
detection sensor 1 and heat quantity
threshold for dew-point end detection sensor|
1 bank 2 (see Look-Up Table #P2240-1)

)
OR

Ratio of heat quantity for dew-point end
detection sensor 1 and heat quantity
threshold for dew-point end detection sensor|
1 bank 2

Enaine is stoppina
R
Enaine in stop phase

for time
)
OR

Enaine in runnina state

OR
(
Status of fast light-off for Lambda sensor

OR

Function demand for oxygen sensor heating
before start

)
OR

Dew point release requested by service
tester

)
(
Battery voltage

for time

OR

Heating up of open loop completed, sensor
1. bank 2

)
Error with heater, sensor 1. bank 2

UEGO Signal ASIC mode request of sensor
1 bank 2

Batterv voltaae

for time

Batterv voltaae

for time

Status auxillary power relay

ECU in drive state

)
Evaluation temperature is valid, sensor 1
bank 2

(
Temperature of ceramic sensor 1 bank 2
where

(A) temperature set point for heater control
(B) large temperature threshold of the
control deviation of heater control

OR

Heating up open loop is completed, sensor
1. bank 2

(
Open loop ramp phase finished

for time

OR

Temperature of ceramic sensor 1 bank 2
)

)
)

for time

Pump current operation for sensor 1 bank 2

is active

Counter of verifications of the actual mode of]
the ASIC for sensor 1 bank 2

UEGO Signal ASIC mode request of sensor

1 bank 2
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>=

>=

>=

v

Enable Conditions

0to 0.40625

TRUE

TRUE

TRUE

TRUE

TRUE
TRUE

10.9
1.5

TRUE
FALSE
0
9.8
05
0.05
TRUE
TRUE

TRUE

A-B
800.006
64.9922

TRUE
TRUE
0

789.998

0.1
TRUE

30

0

dea C

deqa C
deg C

counts

Time Required

MIL lllum.
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Component / System

Fault Code

Monitor Strategy Description

Path 3: Monitoring of positive voltage drop deviation at ECU-
internal resistor Rgnd by means of continuity measurements of

sensor pumpcell

Path 4: Monitoring of the non-availability of the sensor signals

for a prolonged duration

20 OBDGO7 ECM Summary Tables

Malfunction Criteria

Positive voltage drop deviation, sensor 1 bank 2

Positive voltage drop deviation, sensor 1 bank 2

(

Physical release conditions for oxygen sensor are
fulfiled

OR

Oxvaen sensor sianals are of hiah precision

for time

Threshold Value

-0.15008

0.15008

FALSE

FALSE

sec

Secondary Parameters

Current pump packaqe is valid
No pending or confirmed DTCs

Basic enable conditions met

Common conditions for voltage drop
deviation

Basic enable conditions met

(
Release of diagnosis report sensor 1 bank 2

(
(
Batterv voltaae
for time
Batterv voltaae
)

for time
Sensor in hot state
Sensor operation release, Sensor 1 bank 2

(
Batterv voltaae
for time

(
(

End of start reached

Engine operation in stopping and finish state

(
Heat quantity to dew-point end exceeds heat
quantity threshold for dew-point end

)
)
OR

Dew point end is reset for TSP sensor 1
Counter for repeated cold starts dew-point
end not reached sensor 1

Catalyst heating request by cold enaine
Catalyst heating request in connection with
engine speed

(
Ratio of heat quantity for dew-point end
detection sensor 1 and heat quantity
threshold for dew-point end detection sensor|
1 bank 2 (see Look-Up Table #P2240-1)

)
OR

Ratio of heat quantity for dew-point end
detection sensor 1 and heat quantity
threshold for dew-point end detection sensor|
1 bank 2

Enaine is stoppina

Ol

Enaine in stop phase
)

for time

)
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>=
>=
<=

A
it

Enable Conditions

TRUE

see sheet inhibit
table

see sheet enable
tables

TRUE
see sheet enable

tables

TRUE

0.1
TRUE

TRUE

655.34
0.06

FALSE

FALSE

TRUE

FALSE
2

TRUE
TRUE

0to 0.40625

TRUE

TRUE

sec

counts

Time Required

MIL lllum.
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Component / System

Fault Code

P2251

Monitor Strategy Description

Lambda sensor wire diagnosis for UEGO sensor 1 bank 1

Circuit countinuiuty - open circuit at pin IPE

20 OBDGO7 ECM Summary Tables

Malfunction Criteria

Monitoring of abnormalities at sensor line
IPE during normal ASIC operation when
CJ135 is in NORMAL mode

Open load at pin IPE detected by means of
continuity measurements of sensor pumpcell
durina neaative boumo current oulse

Result of continuity measurement of sensor
pumpcell using current source ISQ (in a state,
where the ASIC-internal current source ISQr is
connected to the sensor line "APE" via internal
switches and the sensor line "IPE" is directly
connected to RGnd) is available in RAM

If control deviation of heater control of upstream
HO2S Sensor (HO2S Sensor heater control is
inaccurate)

for time

Threshold Value

FALSE -
64.9922 deg C
0.1 sec

Secondary Parameters

OR
Enaine in runnina state
)

OR
(
Status of fast light-off for Lambda sensor

OR
Function demand for oxygen sensor heating
before start

OR

Dew point release requested by service
tester

)

(

Batterv voltaae

for time

OR

Heating up of open loop completed, sensor
1, bank 2

)
Error with heater. sensor 1. bank 2

UEGO Signal ASIC mode request of sensor
1 bank 2

Batterv voltaae

for time

Batterv voltaae

for time

Status auxillary power relay

ECU in drive state

)
Evaluation temperature is valid, sensor 1
bank 2

(
Temperature of ceramic sensor 1 bank 2
where

(A) temperature set point for heater control
(B) large temperature threshold of the
control deviation of heater control

OR

Heating up open loop is completed, sensor
1. bank 2

(
Open loop ramp phase finished

for time

OR

Temperature of ceramic sensor 1 bank 2
)

)
)
for time

Pump current operation for sensor 1 bank 2

is active

Counter of verifications of the actual mode of]
the ASIC for sensor 1 bank 2

UEGO Signal ASIC mode request of sensor
1 bank 2

Current pump packaae is valid

)

No pending or confirmed DTCs

Basic enable conditions met
(
Battery voltage

Battery voltage

for time
Upstream HO2S Sensor is heated up, which
is the following conditions:

(
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Enable Conditions

= TRUE

= TRUE

= TRUE

= TRUE

>= 10.9
>= 15

= TRUE

FALSE
0
> 9.8

>: 0.05
= TRUE
= TRUE

= TRUE

> A-B

800.006
64.9922

TRUE

TRUE
0

v
i1

v
|

789.998

v
i1

0.1
TRUE

> 30

= 0

= TRUE

= see sheet inhibit
table

= see sheet enable
tables

<= 655.34

deq C

deq C
deg C

sec

Time Required

MIL lllum.

continuous 2 Trips
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Component / System

Fault Code

Monitor Strategy Description

20 OBDGO7 ECM Summary Tables

Malfunction Criteria

(

Negated difference of voltage drop at ECU-
internal resistor RGnd in a state, where only the
sensor line "APE" is directly connected to RGnd
and voltage drop at ECU-internal resistor RGnd
in a state, where all sensor lines are opened
(UgO - Uga)

for time

OR

Negated difference of voltage drop at ECU-
internal resistor RGnd in a state, where only the
sensor line "IPE" is directly connected to RGnd
and voltage drop at ECU-internal resistor RGnd
in a state, where all sensor lines are opened
(Ug0 - Ugi)

for time

)

OR

If control deviation of heater control of upstream
HO2S Sensor (HO2S Sensor heater control is
accurate)

(

Negated difference of voltage drop at ECU-
internal resistor RGnd in a state, where only the
sensor line "APE" is directly

connected to RGnd and voltage drop at ECU-
internal resistor RGnd in a state, where all sensor
lines are opened

(Uq0 - Uga)

for time

OR

Negated difference of voltage drop at ECU-
internal resistor RGnd in a state, where only the
sensor line "IPE" is directly

connected to RGnd and voltage drop at ECU-
internal resistor RGnd in a state, where all sensor
lines are opened

(Ug0 - Ugi)

for time

)
(A) Initial threshold for negative voltage deviation
during Delta Uax check

(B) Voltage step for negative voltage deviation in
delta Uax check

(C) Number of negative overshoots of continuity
measurement values Uax

)
Monitoring of abnormalities at sensor line
IPE during normal ASIC operation when
CJ135 is in WARMUP mode

Open load at pin IPE detected by means of
continuity measurements of sensor pumpcell and
sensor nernst cell using current source ISQr

Difference of voltage drop at ECU-internal resistor
RG in a state, where the ASIC-internal current
source ISQr is connected to the sensor line
"APE" and the sensor line "IPE" is directly
connected to RGnd and voltage drop at ECU-
internal resistor RG in a state, where all sensor
lines are opened

(UgOiai - Ug0)

Difference of voltage drop at ECU-internal resistor
RG in a state, where the ASIC-internal current
source ISQr is connected to the sensor line "RE"
and the sensor line "IPE" is directly connected to
RGnd and voltage drop at ECU-internal resistor
RG in a state, where all sensor lines are opened
(UgOiei - Ug0)

(E) Measured amplitude of the reference pump
current source

(F) Minimum sensitivity of the continuiuity
measurements to resistance RGnd

Threshold Value

0.5008

0.1

0.5008

0.1

64.9922

A+(B*C)

0.1

A+(B*C)

0.1
0.08992
0.08

measured value

measured value

66

deg C

Secondary Parameters

Upstream HO2S Sensor ceramic
temperature
OR

completed

Basic enable conditions met

No pending or confirmed DTCs
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Enable Conditions

789.998

TRUE

see sheet enable
tables

see sheet inhibit
tables

deg C

Time Required

MIL lllum.
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20 OBDGO7 ECM Summary Tables

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

I e e e e F I—
Aborted RAM check at ASIC shut-off when
CJ135 in WARMUP mode

Open load at pin IPE detected by means of
continuity measurements of sensor pumpcell and
sensor nemnst cell using current source ISQr

Result of continuity measurement of sensor = TRUE -
pumpcell using current source

ISQ (in a state, where the ASIC-internal current
source ISQr is connected to the sensor line
"APE" via internal switches and the sensor line
"IPE" is directly connected to RGnd) is available

in RAM

Voltage at least at one of the sensor lines > 9.1t010.3 v
(RE/IPE/APE/MES)

Difference of voltage drop at ECU-internal resistor]| < D*F

RG in a state, where the ASIC-internal current
source ISQr is connected to the sensor line
"APE" and the sensor line "IPE" is directly
connected to RGnd and voltage drop at ECU-
internal resistor RG in a state, where all sensor
lines are opened

(Ug0iai - Ug0)

Difference of voltage drop at ECU-internal resistor < D*F
RG in a state, where the ASIC-internal current
source ISQr is connected to the sensor line "RE"
and the sensor line "IPE" is directly connected to
RGNd and voltage drop at ECU-internal resistor
RG in a state, where all sensor lines are opened

(UgOiei - Ug0)

(D) Requested amplitude of the reference pump = commanded value

current source

(F) Minimum sensitivity of the continuiuity = 66 Ohm

measurements to resistance RGnd

Aborted RAM check at ASIC shut-off when
CJ135 in NORMAL mode

Open load at pin IPE detected if no countinuiuty
measurement was done before ASIC abort

Result of continuity measurement of sensor = FALSE -
pumpcell using current source ISQ (in a state,
where the ASIC-internal current source ISQr is
connected to the sensor line "APE" via internal
switches and the sensor line "IPE" is directly
connected to RGnd) is available in RAM

P2254 Lambda sensor wire diagnosis for UEGO sensor 1 bank 2 |Monitoring of abnormalities at sensor line ( <= 655.34 v continuous 2 Trips
Circuit countinuiuty - open circuit at pin IPE IPE during normal ASIC operation when Battery voltage
CJ135 is in NORMAL mode

Open load at pin IPE detected by means of
continuity measurements of sensor pumpcell
durina neaative numn current nulse

Result of continuity measurement of sensor = FALSE - Battery voltage >= 10.9 A%
pumpcell using current source ISQ (in a state,
where the ASIC-internal current source ISQr is
connected to the sensor line "APE" via internal
switches and the sensor line "IPE" is directly
connected to RGnd) is available in RAM

(

for time >= 0.1 sec
If control deviation of heater control of upstream >= 64.9922 deg C Upstream HO2S Sensor is heated up, which = TRUE -
HO2S Sensor (HO2S Sensor heater control is is the following conditions:
inaccurate)
for time >= 0.1 sec (
( Upstream HO2S Sensor ceramic > 789.998 deg C
temperature
Negated difference of voltage drop at ECU- > 0.5008 \Y% OR
internal resistor RGnd in a state, where only the
sensor line "APE" is directly connected to RGnd
and voltage drop at ECU-internal resistor RGnd
in a state, where all sensor lines are opened
(Ug0 - Uga)
for time >= 0.1 sec = TRUE -
completed
OR )
Negated difference of voltage drop at ECU- > 0.5008 v Basic enable conditions met = see sheet enable -
internal resistor RGnd in a state, where only the tables

sensor line "IPE" is directly connected to RGnd
and voltage drop at ECU-internal resistor RGnd
in a state, where all sensor lines are opened
(Ug0 - Ugi)
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20 OBDGO7 ECM Summary Tables

Component / System Fault Code Monitor Strategy Description Malfunction Criteria Threshold Value Secondary Parameters Enable Conditions Time Required MIL lllum.
I e e e ) I—
for time >= 0.1 sec No pending or confirmed DTCs = see sheet inhibit -
tables
)
OR
If control deviation of heater control of upstream < 64.9922 deg C
HO2S Sensor (HO2S Sensor heater control is
accurate)
(
Negated difference of voltage drop at ECU- > A+(B*C)

internal resistor RGnd in a state, where only the
sensor line "APE" is directly

connected to RGnd and voltage drop at ECU-
internal resistor RGnd in a state, where all sensor
lines are opened

(Uq0 - Uga)

for time >= 0.1 sec
OR

Negated difference of voltage drop at ECU- > A+(B*C)

internal resistor RGnd in a state, where only the
sensor line "IPE" is directly

connected to RGnd and voltage drop at ECU-
internal resistor RGnd in a state, where all sensor
lines are opened

(Ug0 - Ugi)

for time >= 0.1 sec
)

(A) Initial threshold for negative voltage deviation 0.08992 v
during Delta Uax check

(B) Voltage step for negative voltage deviation in 0.08 \%
delta Ugx check

(C) Number of negative overshoots of continuity measured value

measurement values Uax
)
Monitoring of abnormalities at sensor line
IPE during normal ASIC operation when
CJ135 is in WARMUP mode

Open load at pin IPE detected by means of
continuity measurements of sensor pumpcell and
sensor nemnst cell using current source ISQr

Difference of voltage drop at ECU-internal resistor]| < E*F
RG in a state, where the ASIC-internal current
source ISQr is connected to the sensor line
"APE" and the sensor line "IPE" is directly
connected to RGnd and voltage drop at ECU-
internal resistor RG in a state, where all sensor
lines are opened

(Ug0iai - Ug0)

Difference of voltage drop at ECU-internal resistor < E*F
RG in a state, where the ASIC-internal current
source ISQr is connected to the sensor line "RE"
and the sensor line "IPE" is directly connected to
RGnd and voltage drop at ECU-internal resistor
RG in a state, where all sensor lines are opened

(UgOiei - Ug0)

(E) Measured amplitude of the reference pump = measured value A
current source

(F) Minimum sensitivity of the continuiuity = 66 Ohm

measurements to resistance RGnd

Aborted RAM check at ASIC shut-off when
CJ135 in WARMUP mode

Open load at pin IPE detected by means of
continuity measurements of sensor pumpcell and
sensor nernst cell using current source ISQr

Result of continuity measurement of sensor = TRUE -
pumpcell using current source

ISQ (in a state, where the ASIC-internal current
source ISQr is connected to the sensor line
"APE" via internal switches and the sensor line
"IPE" is directly connected to RGnd) is available
in RAM

Voltage at least at one of the sensor lines > 9.1t010.3 \Y%
(RE/IPE/APE/MES)
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Component / System Fault Code Monitor Strategy Description Malfunction Criteria Threshold Value Secondary Parameters Enable Conditions Time Required MIL lllum.
e ) I
Difference of voltage drop at ECU-internal resistor < D*F

RG in a state, where the ASIC-internal current
source ISQr is connected to the sensor line
"APE" and the sensor line "IPE" is directly
connected to RGnd and voltage drop at ECU-
internal resistor RG in a state, where all sensor
lines are opened

(UgOiai - Ug0)

Difference of voltage drop at ECU-internal resistor < D*F
RG in a state, where the ASIC-internal current
source ISQr is connected to the sensor line "RE"
and the sensor line "IPE" is directly connected to
RGnd and voltage drop at ECU-internal resistor
RG in a state, where all sensor lines are opened

(UgOiei - Ug0)

(D) Requested amplitude of the reference pump = commanded value

current source

(F) Minimum sensitivity of the continuiuity = 66 Ohm

measurements to resistance RGnd

Aborted RAM check at ASIC shut-off when
CJ135 in NORMAL mode

Open load at pin IPE detected if no countinuiuty
measurement was done before ASIC abort

Result of continuity measurement of sensor = FALSE -
pumpcell using current source ISQ (in a state,
where the ASIC-internal current source ISQr is
connected to the sensor line "APE" via internal
switches and the sensor line "IPE" is directly
connected to RGnd) is available in RAM

P2626 Lambda sensor wire diagnosis for UEGO sensor 1 bank 1 Calculated parallel resistance between APE and > 240 Ohm ( <= 655.34 \% continuous 2 Trips
Circuit countinuity - open circuit at Remp (compensation MES for UEGO sensor 1 bank 1 Battery voltage
resistor)
Battery voltage >= 10.9 v
)
for time = 0.1 sec
Upstream HO2S Sensor is heated up, which = TRUE -
is the following conditions:
(
Upstream HO2S Sensor ceramic > 789.998 deg C
temperature
OR
= TRUE -
completed
Last packet transfer aborted of sensor 1 = FALSE -
bank 1
Requested mode of UEGO sensor 1 Bank 1 = TRUE -
is in SWITCHON mode
Counter of verifications of the actual mode of| ~ >= 10 counts
the ASIC for sensor 1 bank 1
Basic enable conditions met = see sheet enable -
tables
No pending or confirmed DTCs = see sheet inhibit -
tables
P2629 Lambda sensor wire diagnosis for UEGO sensor 1 bank 2 Calculated parallel resistance between APE and > 240 Ohm ( <= 655.34 v continuous 2 Trips
Circuit countinuity - open circuit at Remp (compensation MES for UEGO sensor 1 bank 2 Battery voltage
resistor)
Battery voltage >= 10.9 v
)
for time = 0.1 sec
Upstream HO2S Sensor is heated up, which = TRUE -
is the following conditions:
(
Upstream HO2S Sensor ceramic > 789.998 deg C
temperature
OR
= TRUE -
completed
)
Last packet transfer aborted of sensor 1 = FALSE -
bank 2
Requested mode of UEGO sensor 1 Bank 2 = TRUE -
is in SWITCHON mode
Counter of verifications of the actual mode of| ~ >= 10 counts
the ASIC for sensor 1 bank 2
Basic enable conditions met = see sheet enable -
tables
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Malfunction Criteria

Threshold Value

Secondary Parameters

No pending or confirmed DTCs

Enable Conditions

see sheet inhibit
tables

Time Required

MIL lllum.

P0132

Lambda sensor wire diagnosis for sensor 1 bank 1
Circuit continuity - short circuit to battery

Path1:
Monitoring of abnormalities at sensor lines
during the normal ASIC
operation when CJ135 is in IDLE mode
Short circuit to battery detected by means of
voltage monitoring at sensor lines
RE/IPE/APE/MES as per last ASIC
diaanostic reaister

Voltage at least at one of the sensor lines

RE/IPE/APE/MES

Path2:

Monitoring of abnormalities at sensor lines
APE/IPE during the normal ASIC operation
when CJ135 is in SWITCHON or WARMUP
mode

Short circuit to battery detected by means of
contact measurements at sensor lines APE/IPE
Difference of voltage drop at ECU-internal resistor]|
RGnNd in a state, where only the sensor line
"APE" is directly connected to RGnd (no current
flows through the sensor) and voltage drop at
ECU-internal resistor RGnd in a state, where all
sensor lines are opened

(Ug0a - Ug0)

OR

Difference of voltage drop at ECU-internal resistor
RGnd in a state, where only the sensor line "IPE"
is directly connected to RGnd (no current flows
through the sensor) and voltage drop at ECU-
internal resistor RGnd in a state, where all sensor
lines are opened

(UgOi - Ug0)

OR

Clamping structure of the nerst cell active for
sensor 1 bank 1

Difference of voltage drop at ECU-internal
resistor RGnd in a state, where only the sensor
line "RE" is directly connected to RGnd (no
current flows through the sensor) and voltage
drop at ECU-internal resistor RGnd in a state,
where all sensor lines are opened

(UgOe - Ug0)

)

9.1t010.3

0.07008

0.07008

TRUE

0.07008

(
Battery voltage

and
Battery voltage
)

for time
Last packet transfer aborted of sensor 1
bank 1
Requested mode of UEGO Sensor 1 Bank 1
Validity of the diagnosis register of the ASIC
of sensor 1 bank 1
Basic enable conditions met

No pending or confirmed DTCs

Battery voltage

Battery voltage
)

for time

Last packet transfer aborted of sensor 1
bank 1

Requested mode of UEGO Sensor 1 Bank
1is in SWITCHON mode or WARMUP
mode

Counter of verifications of the actual mode of|
the ASIC for sensor 1 bank 1

Basic enable conditions met

No pending or confirmed DTCs

<= 655.34 3

>= 10.9 \

>= 0.1 sec
= FALSE -

= TRUE -

= TRUE -

= see sheet enable -
tables

= see sheet inhibit -
tables

>= 10.9 \%
>= 0.1 sec
= FALSE -

= TRUE -
>= 10 counts

= see sheet enable -
tables

= see sheet inhibit -
tables
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Fault Code

Monitor Strategy Description
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Malfunction Criteria

Path 3:
Aborted RAM check at ASIC shut-off when
CJ135 not in IDLE mode
Short circuit to battery detected by means of
voltage monitoring at RGnd resistor or by means
of contact measurements at sensor lines
APE/IPE as per last accessed ASIC diagnostic
reaister
Voltage at RGnd resistor
OR
Difference of voltage drop at ECU-internal resistor
RGnd in a state, where only the sensor line
"APE" is directly connected to RGnd (no current
flows through the sensor) and voltage drop at
ECU-internal resistor RGnd in a state, where all
sensor lines are opened
(Ug0a - Ug0)
OR
Difference of voltage drop at ECU-internal resistor
RGnd in a state, where only the sensor line "IPE"
is directly connected to RGnd (no current flows
through the sensor) and voltage drop at ECU-
internal resistor RGnd in a state, where all sensor
lines are opened
(UqOi - Ug0)
OR
Short circuit to battery detected at sensor lines
IPE/APE/MES or by checking availability of
continuity measurements in last accessed ASIC
diagnostic reqister

Voltage at least at one of the sensor lines

RE/IPE/APE/MES

Path 4:

Aborted RAM check at ASIC shut-off when
CJ135 in WARMUP mode

Short circuit to battery detected at sensor lines
IPE/APE/MES or by checking availability of
continuity measurements in last accessed ASIC
diaanostic reaister

Voltage at least at one of the sensor lines
IPE/APE/MES

OR

(
Upstream HO2S Sensor is heated up, means
(
Upstream HO2S Sensor ceramic temperature

OR

)

AND
(
Results of both continuity measurements of
sensor pumpcell using current source ISQr are

ble in RAM ASIC di
reqister
OR
Aborted RAM check at ASIC shut-off when
CJ135in WARMUP mode
Short circuit to battery detected as per last
accessed ASIC diagnostic reqister
Results of both continuity measurement of sensor
pumpcell using current source ISQr are available
in RAM accessed ASIC diagnistic register

Voltage at least at one of the sensor lines
(RE/IPE/APE/MES)

AND

(
Difference of voltage drop at ECU-internal resistor
RGnd in a state, where the ASIC -internal current
source ISQr is connected to the sensor line
"APE" and the sensor line "IPE" is directly
connected to RGnd (current flows through the
sensor and RGnd) and voltage drop at ECU-
internal resistor RGnd in a state, where all sensor
lines are opened

(UgOiai-Ug0)

Threshold Value

0.0438

0.0438

9110103

9110103

TRUE

789.998

TRUE

FALSE

TRUE

9110103

deg C

Secondary Parameters

Battery voltage

and
Batterv voltaae

for time
Measured CJ135 Mode sensor 1 bank 1 is
not in IDLE mode

Last packet transfer aborted of sensor 1 ban}|
Basic enable conditions met

No pending or confirmed DTCs

Battery voltage

and

Battery voltage

)

for time
Measured CJ135 Mode sensor 1 bank 1 is
in WARMUP mode
Last packet transfer aborted of sensor 1
bank 1
Basic enable conditions met

No pending or confirmed DTCs
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Enable Conditions

0.1
TRUE

TRUE
see sheet enable
tables

see sheet inhibit
tables

10.9

0.1
TRUE

TRUE

see sheet enable
tables

see sheet inhibit
tables

sec

Time Required

MIL lllum.
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P0152

Monitor Strategy Description

Lambda sensor wire diagnosis for sensor 1 bank 2
Circuit continuity - short circuit to battery

20 OBDGO7 ECM Summary Tables

Malfunction Criteria

AND

Difference of voltage drop at ECU-internal resistor
RGnd in a state, where the ASIC -internal current
source ISQr is connected to the sensor line "RE"
and the sensor line "IPE" is directly connected to
RGnd (current flows through the sensor and
RGnd) and voltage drop at ECU-internal resistor
RGnd in a state, where all sensor lines are
opened

(UgOiei-Ug0)

(D) Requested amplitude of the reference pump
current source 1SQr

(F) Minimum sensitivity of the continuiuity
measurements to resistance RGnd

)
)
)

Path1:

itoring of abnormalities at sensor lines
RE/IPE/APE/MES during the normal ASIC
operation when CJ135 is in IDLE mode
Short circuit to battery detected by means of
voltage monitoring at sensor lines
RE/IPE/APE/MES as per last accessed ASIC
diaanostic reaister
Voltage at least at one of the sensor lines
RE/IPE/APE/MES

Path2:

Monitoring of abnormalities at sensor lines
APE/IPE during the normal ASIC operation
when CJ135 is in SWITCHON or WARMUP
mode

Short circuit to battery detected by means of
rontact maaciromante at cananr linae APE/IPE
Difference of voltage drop at ECU-internal resistor
RGnd in a state, where only the sensor line
"APE" is directly connected to RGnd and voltage
drop at ECU-internal resistor RGnd in a state,
where all sensor lines are opened

(Ug0a - Ug0)

OR

Difference of voltage drop at ECU-internal resistor
RGnNd in a state, where only the sensor line "IPE"
is directly connected to RGnd and voltage drop at
ECU-internal resistor RGnd in a state, where all
sensor lines are opened

(UgOi - Ug0)

OR

Clamping structure of the nerst cell active for
sensor 1 bank 2

Difference of voltage drop at ECU-internal resistor
RGnd in a state, where only the sensor line "RE"
is directly connected to RGnd and voltage drop at
ECU-internal resistor RGnd in a state, where all
sensor lines are opened

(Ug0e - Uq0)

>=

Threshold Value

D*F

commanded value

66

9110103

0.07008

0.07008

TRUE

0.07008

v

Secondary Parameters

(
Battery voltage

and
Battery voltage
)

for time
Last packet transfer aborted of sensor 1
bank 2
Requested mode of UEGO sensor 1 bank 2
Validity of the diagnosis register of the ASIC
of sensor 1 bank 2
Basic enable conditions met

No pending or confirmed DTCs

(
Battery voltage

Battery voltage
)

for time

Last packet transfer aborted of sensor 1
bank 2

Requested mode of UEGO Sensor 1 Bank
2is in SWITCHON or WARMUP mode
Counter of verifications of the actual mode of|
the ASIC for sensor 1 bank 2
Basic enable conditions met

No pending or confirmed DTCs

v
i1

<=

Enable Conditions

655.34

10.9

0.1
FALSE

TRUE
TRUE

see sheet enable
tables

see sheet inhibit
tables

655.34

see sheet enable
tables

see sheet inhibit
tables

\

counts
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Malfunction Criteria

Path 3:

Aborted RAM check at ASIC shut-off when
CJ135 not in IDLE mode

Short circuit to battery detected by means of
voltage monitoring at RGnd resistor or by means
of contact measurements at sensor lines
APE/IPE as per last accessed ASIC diagnostic
reaister

Voltage at RGnd resistor

OR

Difference of voltage drop at ECU-internal resistor]|
RGnd in a state, where only the sensor line
"APE" is directly connected to RGnd (no current
flows through the sensor) and voltage drop at
ECU-internal resistor RGnd in a state, where all
sensor lines are opened

(Ug0a - Ua0)

OR

Difference of voltage drop at ECU-internal resistor]|
RGnd in a state, where only the sensor line "IPE"
is directly connected to RGnd (no current flows
through the sensor) and voltage drop at ECU-
internal resistor RGnd in a state, where all sensor
lines are opened

(UgOi - Ug0)

OR

Short circuit to battery detected at sensor lines
IPE/APE/MES or by checking availability of
continuity measurements in last accessed ASIC
diaanostic reaister
Voltage at least at one of the sensor lines
RE/IPE/APE/MES

Path4:

Aborted RAM check at ASIC shut-off when
CJ135 in WARMUP mode

Short circuit to battery detected at sensor lines
IPE/APE/MES or by checking availability of
continuity measurements in last accessed ASIC
diaanostic reaister

Voltage at least at one of the sensor lines
IPE/APE/MES

OR

(
Upstream HO2S Sensor is heated up. means
Upstream HO2S Sensor ceramic temperature

OR

)
AND
Results of both continuity measurements of

sensor pumpcell using current source ISQr are
in RAM IC di

reqister

OR

Aborted RAM check at ASIC shut-off when
CJ135in WARMUP mode

Short circuit to battery detected as per last
accessed ASIC diagnostic reqister

Results of both continuity measurement of sensor
pumpcell using current source ISQr are available
in RAM accessed ASIC diagnistic register

Voltage at least at one of the sensor lines
(RE/IPE/APE/MES)
AND

(

Threshold Value

0.0438

0.0438

9.1t010.3

9110103

TRUE

789.998

TRUE

FALSE

TRUE

9110103

deg C

Secondary Parameters

Battery voltage

and
Battery voltage
)

for time
Measured CJ135 Mode sensor 1 bank 2 is
not in IDLE mode

Last packet transfer aborted of sensor 1
bank 2
Basic enable conditions met

No pending or confirmed DTCs

(
Battery voltage

and

Battery voltage
)

for time
Measured CJ135 Mode sensor 1 bank 2 is
in WARMUP mode
Last packet transfer aborted of sensor 1
bank 2
Basic enable conditions met

No pending or confirmed DTCs
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Enable Conditions

TRUE

see sheet enable
tables

see sheet inhibit
tables

655.34

10.9

0.1
TRUE

TRUE

see sheet enable
tables

see sheet inhibit
tables

Time Required

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

Difference of voltage drop at ECU-internal resistor >= D*F v
RGnd in a state, where the ASIC -internal current
source ISQr is connected to the sensor line
"APE" and the sensor line "IPE" is directly
connected to RGnd (current flows through the
sensor and RGnd) and voltage drop at ECU-
internal resistor RGnd in a state, where all sensor
lines are opened

(UgOiai-Ug0)

OR

Difference of voltage drop at ECU-internal resistor >= D*F v
RGnd in a state, where the ASIC -internal current
source ISQr is connected to the sensor line "RE"
and the sensor line "IPE" is directly connected to
RGnNd (current flows through the sensor and
RGnd) and voltage drop at ECU-internal resistor
RGnd in a state, where all sensor lines are
opened

(UgOiei-Ug0)

(D) Requested amplitude of the reference pump = commanded value A
current source of UEGO sensor 1 Bank 2

(F) Minimum sensitivity of the continuiuity = 66 Ohm
measurements to resistance RGnd

)
)

P0131 Lambda sensor wire diagnosis for sensor 1 bank 1 Path 1: ( continuous 3rd cycle
Circuit continuity - short circuit to ground Monitoring of abnormalities at sensor lines
RE/APE/IPE during the normal ASIC
operation when CJ135 in IDLE mode
Short circuit to ground detected at sensor lines
RE/IPE/APE/MES by means of voltage

maonitoring
Battery voltage >= 10.9 v
Voltage at least at one of the sensor lines < -0.15 \% and
RE/IPE/APE/MES
Batterv voltaae <= 655.34 v
where
RE: Nernst voltage (reference voltage)
IPE: Virtual ground (inner electrode)
APE: Pumping current (external electrode)
MES: Trim current (output sensor line trim
resistance)
for time >= 0.1 sec
Requested mode of UEGO Sensor 1 bank 1 = TRUE -
in IDLE mode
Validitv of the diaanosis reaister of the ASIC ¢ TRUE -
Last packet transfer aborted of sensor 1 ban}| FALSE -
Internal Control Module O2 Sensor = FALSE -
Processor Performance Bank 1
Control Module Processor Serial Peripheral = FALSE -
Interface Bus 3
Basic enable conditions met = see sheet enable -
tables
No pending or confirmed DTCs = see sheet inhibit -
tables
I e e |
Path 2: (
Aborted RAM check at ASIC shut-off when
CJ135 in SWITCHON or WARMUP mode
Short circuit to ground detected by means of
voltage monitoring at sensor lines
RE/IPE/APE/MES or by means of contact
measurements at sensor line APE/IPE as per last
accessed ASIC diaanostic reaister
( < -0.15 v Battery voltage >= 10.9 v
Voltage at least at one of the sensor lines
RE/IPE/APE/MES
OR and
Negated difference of voltage drop at ECU- > 0.0438 \ Battery voltage <= 655.34 \
internal resistor RGnd in a state, where only the
sensor line "APE" is directly connected to RGnd
(no current flows through the sensor) and
voltage drop at ECU-internal resistor RGnd in a
state, where all sensor lines are opened
(Ug0 - Ug0a)
OR )
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Component / System Fault Code Monitor Strategy Description Malfunction Criteria Threshold Value Secondary Parameters Enable Conditions Time Required MIL lllum.
Negated difference of voltage drop at ECU- > 0.0438 \ for time >= 0.1 sec
internal resistor RGnd in a state, where only the
sensor line "IPE" is directly connected to RGnd
(no current flows through the sensor) and
voltage drop at ECU-internal resistor RGnd in a
state, where all sensor lines are opened
(Ug0 - UgO0i)

)
Requested mode of UEGO Sensor 1 bank 1 = TRUE -
in SWITCH ON mode or WARM UP mode
Last packet transfer aborted of sensor 1 ban} = TRUE -
Internal Control Module O2 Sensor = FALSE -
Processor Performance Bank 1
Control Module Processor Serial Peripheral = FALSE -
Interface Bus 3
Basic enable conditions met = see sheet enable -
tables
No pending or confirmed DTCs = see sheet inhibit -
tables
I e e
Path 3: (
Monitoring of abnormalities at sensor lines
RE/APE/IPE during the normal ASIC
operation when CJ135 is in SWITCHON or
WARMUP mode
Short circuit to ground detected by means of
contact measurements at sensor lines
APFIRFI//IPF
( > 0.07008 v Battery voltage >= 10.9 \
Negated difference of voltage drop at ECU-
internal resistor RGnd in a state, where only the
sensor line "APE" is directly connected to RGnd
(no current flows through the sensor) and voltage
drop at ECU-internal resistor RGnd in a state,
where all sensor lines are opened
(UgO0 - Ug0a)
OR and
Negated difference of voltage drop at ECU- > 0.07008 v Battery voltage <= 655.34 v
internal resistor RGnd in a state, where only the
sensor line "RE" is directly connected to RGnd
(no current flows through the sensor) and voltage
drop at ECU-internal resistor RGnd in a state,
where all sensor lines are opened
(Uq0 - Ug0e)
OR )
Negated difference of voltage drop at ECU- > 0.07008 \ for time >= 0.1 sec
internal resistor RGnd in a state, where only the
sensor line "IPE" is directly connected to RGnd
(no current flows through the sensor) and voltage
drop at ECU-internal resistor RGnd in a state,
where all sensor lines are opened
(Ug0 - UqOi)
) ( = TRUE -
Requested mode of UEGO Sensor 1 bank
1 in SWITCHON mode or WARMUP mode
for number of counts >= 10 counts
Last packet transfer aborted of sensor 1 ban}| = FALSE -
Internal Control Module O2 Sensor = FALSE -
Processor Performance Bank 1
Control Module Processor Serial Peripheral = FALSE -
Interface Bus 3
Basic enable conditions met = see sheet enable -
tables
No pending or confirmed DTCs = see sheet inhibit -
tables
I e e e Y I
P0151 Lambda sensor wire diagnosis for sensor 1 bank 2 Path 1: ( continuous 3rd cycle
Circuit continuity - short circuit to ground itoring of abnormalities at sensor lines
RE/APE/IPE during the normal ASIC
operation when CJ135 in IDLE mode
Short circuit to ground detected at sensor lines
RE/IPE/APE/MES by means of voltage
monitoring
Batterv voltaae >= 10.9 v
Voltage at least at one of the sensor lines < -0.15 v and
RE/IPE/APE/MES
Batterv voltaae <= 655.34 v
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Malfunction Criteria

RE: Nernst voltage (reference voltage)

IPE: Virtual ground (inner electrode)

APE: Pumping current (external electrode)

MES: Trim current (output sensor line trim
resistance)

Path 2:

Aborted RAM check at ASIC shut-off when
CJ135 in SWITCHON or WARMUP mode
Short circuit to ground detected by means of
voltage monitoring at sensor lines
RE/IPE/APE/MES or by means of contact
measurements at sensor line APE/IPE as per last
accessed ASIC diaanostic reaister

Voltage at least at one of the sensor lines
RE/IPE/APE/MES
OR
Negated difference of voltage drop at ECU-
internal resistor RGnd in a state, where only the
sensor line "APE" is directly connected to RGnd
(no current flows through the sensor) and
voltage drop at ECU-internal resistor RGnd in a
state, where all sensor lines are opened
(UgO - Ug0a)

OR

Negated difference of voltage drop at ECU-
internal resistor RGnd in a state, where only the
sensor line "IPE" is directly connected to RGnd
(no current flows through the sensor) and
voltage drop at ECU-internal resistor RGnd in a
state, where all sensor lines are opened

(Ug0 - UgO0i)

)

Path 3:

Monitoring of abnormalities at sensor lines
RE/APE/IPE during the normal ASIC
operation when CJ135 is in SWITCHON or
WARMUP mode

Short circuit to ground detected by means of
contact measurements at sensor lines
APFIRF/IPF

(

Negated difference of voltage drop at ECU-
internal resistor RGnd in a state, where only the
sensor line "APE" is directly connected to RGnd
(no current flows through the sensor) and voltage
drop at ECU-internal resistor RGnd in a state,
where all sensor lines are opened

(Ug0 - Ug0a)

OR

Threshold Value

-0.15

0.0438

0.0438

0.07008

Secondary Parameters

)

for time
Requested mode of UEGO Sensor 1 bank 2
in IDLE mode
Validitv of the diaanosis reaister of the ASIC ¢
Last packet transfer aborted of sensor 1 ban}
Internal Control Module O2 Sensor
Processor Performance Bank 2
Control Module Processor Serial Peripheral
Interface Bus 4
Basic enable conditions met

No pending or confirmed DTCs

(

Battery voltage

and
Battery voltage

)
for time.

Requested mode of UEGO Sensor 1 bank 2
in SWITCH ON mode or WARM UP mode

Last packet transfer aborted of sensor 1 ban}
Internal Control Module O2 Sensor
Processor Performance Bank 2

Control Module Processor Serial Peripheral
Interface Bus 4

Basic enable conditions met

No pending or confirmed DTCs

(

Battery voltage
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v
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Enable Conditions

0.1
TRUE

TRUE
FALSE
FALSE

FALSE

see sheet enable
tables

see sheet inhibit
tables

655.34

TRUE

TRUE
FALSE

FALSE

see sheet enable
tables

see sheet inhibit
tables

sec

Time Required

where

MIL lllum.
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Component / System Fault Code Monitor Strategy Description Malfunction Criteria Threshold Value Secondary Parameters Enable Conditions Time Required MIL lllum.
Negated difference of voltage drop at ECU- > 0.07008 A\ Battery voltage <= 655.34 v
internal resistor RGnd in a state, where only the
sensor line "RE" is directly connected to RGnd
(no current flows through the sensor) and voltage
drop at ECU-internal resistor RGnd in a state,
where all sensor lines are opened
(UqO0 - UqOe)

OR )
Negated difference of voltage drop at ECU- > 0.07008 \2 for time >= 0.1 sec
internal resistor RGnd in a state, where only the
sensor line "IPE" is directly connected to RGnd
(no current flows through the sensor) and voltage
drop at ECU-internal resistor RGnd in a state,
where all sensor lines are opened
(UgO - UgOi)
) ( = TRUE -
Requested mode of UEGO Sensor 1 bank
2in
SWITCHON mode or WARMUP mode
for number of counts >= 10 counts
Last packet transfer aborted of sensor 1 ban} = FALSE -
Internal Control Module O2 Sensor = FALSE -
Processor Performance Bank 2
Control Module Processor Serial Peripheral = FALSE -
Interface Bus 4
Basic enable conditions met = see sheet enable -
tables
No pending or confirmed DTCs = see sheet inhibit -
tables
P30D8 ECU: Self Check for Sensor ASIC of UEGO Sensor 1 Monitoring of diagnosis register, working ( 655.34 \2 continuously 2 Trips
Bank 1 registers and RAM values: Battery voltage
An error is reported if the ASIC detects it or if it is not reacting
to requests
SPI error during transmission of diagnosis >= 0.05 sec Battery voltage >= 10.9 v
registers for time
for time >= 0.1 sec
SPI error during transmission of data registers for] >= 0.05 sec Flag locking the fault report due to currently = FALSE -
time requested Idle mode
OR External reset request = FALSE -
SPI error during transmission of RAM data for >= 0.05 sec Basic enable conditions met = see sheet enable -
time tables
OR No pending or confirmed DTCs = see sheet inhibit -
tables
Monitorina ASIC (Chip) response/error
Availability of diaanostic reaister = TRUE -
(
ASIC initialization wasn't successful = TRUE -
Respond/actual state of the ASIC wasn't as = TRUE -
expected of base software
OR
The bank wasn't switched between interrupt = TRUE -
change
)
OR
Monitoring setting register and operation
mode
Reaister could not be set = TRUE -
Number of reiected reauests > 200 counts
OR
No values found in diaanosis reaister = TRUE -
The ASIC does not switch to the requested mode > 2 sec
for time
P30D9 |ECU: Self Check for Sensor ASIC of UEGO Sensor 1 Monitoring of diagnosis register, working ( <= 655.34 \% continuously 2 Trips
Bank 2 registers and RAM values: Battery voltage
An error is reported if the ASIC detects it or if it is not reacting
to reauests
SPI error during transmission of diagnosis >= 0.05 sec Battery voltage >= 10.9 \%
reqisters for time )
for time >= 0.1 sec
SPI error during transmission of data registers for| >= 0.05 sec Flag locking the fault report due to currently = FALSE -
time requested Idle mode
OR External reset reauest FALSE -
SPI error during transmission of RAM data for >= 0.05 sec Basic enable conditions met see sheet enable -
time tables
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Component / System Fault Code Monitor Strategy Description Malfunction Criteria Threshold Value Secondary Parameters Enable Conditions Time Required MIL lllum.
OR No pending or confirmed DTCs = see sheet inhibit -
tables
ASIC (Chip) ror

Availability of diaanostic reaister = TRUE -
(
ASIC initialization wasn't successful = TRUE -

R
Respond/actual state of the ASIC wasn't as = TRUE -
expected of base software
OR
The bank wasn't switched between interrupt = TRUE -
chanae
OR
Monitoring setting register and operation
mode
Redister could not be set = TRUE -
Number of reiected reauests > 200 counts
OR
No values found in diaanosis reqister = TRUE -
OR
The ASIC does not switch to the requested mode > 2 sec
for time

Upstream Exhaust Gas Sensor P0133 Path 1: Step response measurement: Non bank-specific enabling conditions for = TRUE - 1 Trip
Step response/identifcation measurement of Oxygen sensor continuous identification

and pattern has been detected with Step-response
measurement within parallelization

( ( EWMA
Arithmetical average value of delay time from step > 0.2 sec Vehicle speed >= 3.107520199 mph

response measurement in lean-rich direction

OR Fuel purge adaptation factor <= 40 -

Arithmetical average value of transition time from > 0.2 sec

step response measurement in lean-rich direction

OR Integral of purge mass flow after a longer >= 1.02 g
purge stop

Arithmetical average value of delay time from step > 0.2 sec OR

response measurement in rich-lean direction

OR Purge mass flow for DTEV < 0.027777778 alsec
Arithmetical average value of transition time from > 0.2 sec )
step response measurement in rich-lean direction

) (

OR Condition gear-shift in process = FALSE -
Identification measurement: Condition instationary state during half = FALSE -
engine mode switching
(
Status of step response measurement (detected > 0 - End of start is reached = TRUE -
pattern, bank 1)
( for time = 7 sec
Identified delav time in lean-rich direction > 0.9 sec (
OR Absolute value of filina aradient <= 12 %
Identified transition time in lean-rich direction > 12 sec for time = 1 sec
OR )
Identified delav time in rich-lean direction > 0.9 sec (
OR Condition half enaine mode (HEM) active = TRUE -
Identified transition time in rich-lean direction > 12 sec (
Relative air mass / 2 > 22.008 %
) for time = 0 sec
)
OR
Condition half enaine mode (HEM) active = FALSE -
(
Relative air mass > 22.008 %
for time = 0 sec
)
)
Ambient pressure > 0 kPa
)
Bank-specific enabling conditions for = TRUE -
continuous identification
Enablina conditions for lambda stabilitv
(
(
Lambda closed loop control, Bank 1 = TRUE -
(
Lambda control disabled during after = FALSE -
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Component / System Fault Code Monitor Strategy Description Malfunction Criteria Threshold Value Secondary Parameters Enable Conditions Time Required MIL lllum.
Lambda swtiched ON after fuel cutoff = TRUE -
(

Fuel cut off is active = FALSE -
(

> 8 sec
enablina lambda control
(
Absolute value of diffence in lambda of bank <= 0.1001 -
Difference of counter time and plant time > 0 sec
constant
a-(b+c)
where a is Time running down after fuel
b is plant time constant for continuous
air/fuel control
c is plant parameter for dead time for lambdal
control
)
)
)
LSU sensor upstream to catalyst ready for = TRUE -
operation
lambda sensor 1 temperature >= 654.998 dea C
)
Lambda control disabled bv a fault = FALSE -
(
Catalvst damaaina misfire rate exceeded = FALSE -
Iniector power stace fault is active FALSE -
Camshaft fault in critical operating range = FALSE -
present and MAF is main air charge sensor
)
lambda control is active since warmup is = TRUE -
finished
Relative air charge > 0 %
for time >= 2 sec
Lamda control active due to GDI mode = TRUE -
change
(
GDI mode homogeneous = TRUE -
for time >= 0.8 sec
)
)
)
Rich catalyst purae is active = TRUE -
Lambda for component protection is active = FALSE -
OR
Number of the lambda requests determining 1= 5 -
the lambda setpoint
)
for time = 2 sec
)
Plant time constant of continuous af control, <= 0.25 sec
base value, linear quantization
(
Exhaust qas mass flow Cat 1. Bank 1 <= 55.55555556 alsec
(
Difference between exhaust gas mass flow >= -55.55555556 glsec
Cat 1, Bank 1 with its filtered value
Difference between exhaust gas mass flow <= 55.55555556 glsec
Cat 1, Bank 1 with its filtered value
)
for time = 0.01 sec
)
Sensor LSU upstream cat ready for = TRUE -
operation
for time = 10 sec
Enable LSU dynamic diagnosis w.r.t. = TRUE -
scavenaing
Ratio of total air mass to mass in cviinder <= 1.02002 -
Filtered air mass >= 50 a
)
(
(
Transition time from step response < 0.2 sec
measurement in rich-lean direction
Transition time from step response < 0.2 sec
measurement in lean-rich direction
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Malfunction Criteria

Threshold Value

Secondary Parameters

Transition time from step response
measurement in rich-lean direction
Transition time from step response
measurement in lean-rich direction

)
Iniection valve cut-off on Bank 1

Identification trigger: rate of change of
modeled lambda in lean to rich direction,
bank 2

Identification trigger: rate of change of
modeled lambda in rich to lean direction,
bank 2

(
Number of step response measurements in
lean-rich direction for driving cyice (sensor 1,
bank 1)

(
Time to evaluate loss function

Square of difference between band pass
filtered reciprocal lambda and modelled
reciprocal lambda values

)
OR
Enabling conditions for step response
measurement
(
(
(
(
Lean lambda is requested and the cat is
filled with oxvaen aas
a commanded lambda active
primarv A/F commanded lambda
for time
for time
Secondary O2 sensor voltage
(
Rich lambda is requested and the cat is filled
with rich gas due to low sensor voltage

acommanded lambda active
primary A/F commanded lambda
bank1
for time
for time
OR
Rich lamda is requested to empty the
oxyaen qas from the cat
a commanded lambda active
primary A/F commanded lambda
for time
for time

(

Secondary O2 sensor voltage
Or

(

Secondarv O2 sensor voltaae
Secondary O2 sensor voltage
Secondarv O2 sensor voltaae
Integrated Oxygen mass flow bank 1

)N

(

Primarv A/F sensor lambda

(a) Primary lambda control set point

(b) maximum lambda deviation of lean
mixture

Primary A/F sensor lambda

(a) Primarv lambda control set point

(b) maximum lambda deviation of rich
mixture

for time

Integrated rich exhaust gas mass flow
bank 1
)
)
for time
where in

(A) LRS-plantparameter deadtime
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Malfunction Criteria

Threshold Value

Secondary Parameters

and
(
Reciprocal of actual lambda value

where in

(A) Minimal or maximal value of reciprocal
lambda after step

(B) Fraction of step height to end step
response measurement

(C) Step heiaht in reciprocal lambda

OR

Difference between time after step
RS

deadtime

)
OR
(
(
Rich lamda is requested to empty the
oxyaen gas from the cat
a commanded lambda active
primary A/F commanded lambda
for time
for time
(
Secondary O2 sensor voltage
Or
(
Secondarv O2 sensor voltaae
Secondary O2 sensor voltage
Secondary O2 sensor voltage
Integrated Oxygen mass flow bank 1

)
(
Primary A/F sensor lambda
(a) Primary lambda control set point
(b) maximum lambda deviation of lean
mixture
Primary A/F sensor lambda
(a) Primary lambda control set point
(b) maximum lambda deviation of rich
mixture
for time
Integrated rich exhaust gas mass flow
bank 1
and
(
Lean lambda is requested and the cat is
filed with oxygen gas due to high sensor
voltage
a commanded lambda active
primarv A/F commanded lambda
for time
for time

(
Secondary O2 sensor voltage
for time
)
Or
(
Secondarv O2 sensor voltaae
Secondary O2 sensor voltage gradient
over 0.05s
Secondary O2 sensor voltage gradient
over 0.05s
Intearated Oxvaen mass flow bank 1

(

Primarv A/F sensor lambda

(a) Primary lambda control set point

(b) maximum lambda deviation of lean
mixture

Primary A/F sensor lambda

(a) Primarv lambda control set point

(b) maximum lambda deviation of rich
mixture

for time

Integrated lean exhaust gas mass flow
bank 1

)
OR
Lean lambda is requested and the cat is
filled with oxvaen aas
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Component / System Fault Code Monitor Strategy Description Malfunction Criteria Threshold Value Secondary Parameters Enable Conditions Time Required MIL lllum.
I e e e ) I—

a commanded lambda active TRUE -
primarv A/F commanded lambda = 1.08008 -
for time >= 3 sec
for time >= 0.2 sec
Secondarv O2 sensor voltaae <= 0.200195 v

)

for time = A*0.8 sec

where in

(A) LRS-plantparameter deadtime

Reciprocal of actual lambda value < (A-(B*C) -

where in

(A) Minimal or maximal value of reciprocal
lambda after step

(B) Fraction of step height to end step = 0.3000031 -
response measurement

(C) Step heiaht in reciprocal lambda

OR

Difference between time after step > 25 sec
and LRS

deadtime

)

)

Absolute difference between reciprocal of > 0.05 -

desired lamda limitation and reciprocal
lambda setpoint in combustion chamber
for time = A*0.8 sec
where in

(A) LRS-plantparameter deadtime
)
(
(

Number of evaluated steps in lean-rich < 4 counts
direction (sensor 1, bank 1)
Number of evaluated steps in lean-rich > 0 -

direction (sensor 1, bank 1)

(

Delay time from step response <= A-((A-B)(C/ sec
measurement in lean-rich direction (sensor D))

1. bank 1)

where in

(A) Delay time of best part unacceptable

(B) Fault threshold of delay time (step
response, lean to rich)

(C) Necessary number of measurements for
fault-confirmation

(D) Number of evaluated steps in lean-rich
direction (sensor 1, bank 1)

Transition time from step response <= A-((A-B)(C/ sec
measurement in lean-rich direction (sensor D))

1. bank 1)
where in
(A) Transition time of best part unacceptable = 0 sec

won
o
)

@

-]

2]

1
IS

counts

(B) Fault threshold of transition time (step = 0.2 sec
response, lean to rich)
(C) Necessary number of measurements for = 4 counts
fault-confirmation

(D) Number of evaluated steps in lean-rich
direction (sensor 1, bank 1)

)
OR
Number of evaluated steps in lean-rich
direction (sensor 1. bank 1)

v
i
IS

counts

)
OR
(
Number of evaluated steps in rich-lean < 4 counts
direction (sensor 1, bank 1)
Number of evaluated steps in rich-lean > 0 -
direction (sensor 1. bank 1)

Delay time from step response <= A-((A-B)(C/ sec
measurement in rich-lean direction (sensor D))

1. bank 1)

where in

(A) Delay time of best part unacceptable
(B) Fault threshold of delay time (step
response:rich to lean)
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Path 2:

Step response/identifcation measurement of Oxygen sensor
and pattern not detected with Step-response measurement

within parallelization

20 OBDGO7 ECM Summary Tables

Malfunction Criteria

Step response measurement:

(
Arithmetical average value of delay time from step
response measurement in lean-rich direction

OR
Arithmetical average value of transition time from
step response measurement in lean-rich direction

OR
Arithmetical average value of delay time from step
response measurement in rich-lean direction

OR

Arithmetical average value of transition time from
step response measurement in rich-lean direction

)
OR

Identification measurement:
(

Status of step response measurement (pattern is
not detected bank 1)
(

Sum time of identification in lean-rich direction

Threshold Value

0.2

0.2

0.2

Secondary Parameters

(C) Necessary number of measurements for
fault-confirmation

(D) Number of evaluated steps in rich-lean
direction (sensor 1, bank 1)

Transition time from step response
measurement in rich-lean direction (sensor
1. bank 1)

where in

(A) Transition time of best part unacceptable

(B) Fault threshold of transition time (step
responserich to lean)

(C) Necessary number of measurements for
fault-confirmation

(D) Number of evaluated steps in rich-lean
direction (sensor 1. bank 1)

)
OR

Number of evaluated steps in rich-lean
direction (sensor 1, bank 1)

)

EWMA filter strateav
Fast initialization mode (FIR)
EWMA filter initial value for FIR
EWMA filter constant
Maximum number of samples per
Total number of samples for FIR
Response to Step Change mode
(RSC)
Response to Step Change mode
inactive
absolute difference : ABS( (a) - (b)
(a) measured tansition or delay time
(b) EWMA filtered normalized
monitoring result
(c) Step chanae detection factor
EWMA filter constant
Maximum number of samples per
Total number of samples for RSC
mode
Stabilized mode
EWMA filter constant
Total number of samples for
stablilized mode

No pending or confirmed DTCs

Basic enable conditions met

Non bank-specific enabling conditions for
continuous identification

(
Vehicle speed

and
Factor fuel purge adaptation factor

and

(

Integral of purge mass flow after a longer
purae stop
OR

Purge mass flow for DTEV

(

Condition aear-shift in process
Condition instationary state during half
engine mode switching

)
End of start is reached

for time
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0.14
0.28

0.28

see sheet inhibit
table

see sheet enable
tables

TRUE

3.107520199

40

1.02
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7
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sec

counts

counts

sec

counts
counts

sec

counts
counts

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

Sum time of identification in rich-lean direction > 15 sec (
Fault suspicion reported by continuous = TRUE -
identification

Sum of identified delay time and transition > 0.2 sec
time in lean to rich direction
OR

Sum of identified delay time and transition > 0.2 sec
time in rich to lean direction
OR

Difference between sum of delay times and > 0.2 sec
transition times in lean to rich and rich to
lean directions respectively

where in

(A) Identified transition time in lean-rich
direction (bank 1)

(B)Identified delay time in lean-rich direction
(bank 1)

(C) Identified transition time in rich-lean
direction (bank 1)

(D) Identified delay time in rich-lean direction
(bank 1)

OR

Negative value of the sum of delay times and > 0.2 sec
transition times in rich to lean and lean to
rich directions respectively

where in

(A) Identified transition time in lean-rich
direction (bank 1)

(B)Identified delay time in lean-rich direction
(bank 1)

(C) Identified transition time in rich-lean
direction (bank 1)

(D) Identified delay time in rich-lean direction

(bank 1)
(
Absolute value of filina aradient <= 12 %
for time = 3 sec
)
)
OR
Fault suspicion reported by continuous = FALSE -
identification
(
Absolute value of filing aradient 12 %
for time = 1 sec
)
)
(
Condition half enaine mode (HEM) active = TRUE -
(
Relative air mass / 2 > 22.008 %
for time = 0 sec
)
OR
Condition half enaine mode (HEM) active = FALSE -
(
Relative air mass > 22.008 %
for time = 0 sec
)
Ambient pressure > 0 kPa
Bank-specific enabling conditions for = TRUE -
continuous identification
(
Enabling conditions for lambda stability
(
(
Lambda closed loop control. Bank 1 = TRUE -
(
Lambda control disabled during after = FALSE -
and
Lambda swtiched ON after fuel cutoff = TRUE -
(
Fuel cut off is active = FALSE -
(

> 8 sec
enabling lambda control
OR
(
Absolute value of diffence in lambda of bank <= 0.1001 -
1
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Component / System Fault Code Monitor Strategy Description Malfunction Criteria Threshold Value Secondary Parameters Enable Conditions Time Required MIL lllum.
Difference of counter time and plant time > 0 sec
constant
a-(b+c)
where a is Time running down after fuel
b is plant time constant for continuous
air/fuel control
c is plant parameter for dead time for lambdal
control
)

)

)

LSU sensor upstream to catalyst ready for = TRUE -
operation

(

lambda sensor 1 temperature >= 654.998 dea C
Lambda control disabled bv a fault = FALSE -

(

Catalvst damaaina misfire rate exceeded = FALSE -
Iniector power stace fault is active = FALSE -
Camshaft fault in critical operating range = FALSE -
present and MAF is main air charge sensor

)

lambda control is active since warmup is = TRUE -
finished

Relative air charae > 0 %
for time >= 2 sec
Lamda control active due to GDI mode = TRUE -
change

(

GDI mode homogeneous = TRUE -
for time >= 0.8 sec
)

)

)

Rich catalyst purae is active = TRUE -
Lambda for component protection is active = FALSE -
OR

Number of the lambda requests determining 1= 5 -
the lambda setpoint

for time = 2 sec
)

Plant time constant of continuous af control, <= 0.25 sec
base value, linear quantization

Exhaust aas mass flow Cat 1. Bank 1 <= 55.55555556 alsec
(

Difference between exhaust gas mass flow >= -55.55555556 glsec
Cat 1, Bank 1 with its filtered value

Difference between exhaust gas mass flow <= 55.55555556 glsec
Cat 1, Bank 1 with its filtered value

)

for time = 0.01 sec
)

Sensor LSU upstream cat ready for = TRUE -
operation

for time 10 sec
Enable LSU dynamic diagnosis w.r.t. = TRUE -
scavenaing

Ratio of total air mass to mass in cviinder <= 1.02002 -
Filtered air mass >= 50 a
)

(

(

Transition time from step response < 0.2 sec
measurement in rich-lean direction

Transition time from step response < 0.2 sec
measurement in lean-rich direction

(

Transition time from step response < 0.1 sec
measurement in rich-lean direction

Transition time from step response < 0.1 sec
measurement in lean-rich direction

)

Iniection valve cut-off on Bank 1 = FALSE -

) = 3 sec
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Malfunction Criteria

Threshold Value

Secondary Parameters

Identification trigger: rate of change of
modeled lambda in lean to rich direction,
bank 2

Identification trigger: rate of change of
modeled lambda in rich to lean direction,
bank 2

(
Number of step response measurements in
lean-rich direction for driving cylce (sensor 1,

bank 1)

(
Time to evaluate loss function

Square of difference between band pass
filtered reciprocal lambda and modelled
reciprocal lambda values

)
OR
Enabling conditions for step response
measurement
(
(
(
(
Lean lambda is requested and the cat is
filled with oxygen gas
acommanded lambda active
primarv A/F commanded lambda
for time
for time
Secondary O2 sensor voltage

(
Rich lambda is requested and the cat is filled
with rich gas due to low sensor voltage

a commanded lambda active
primary A/F commanded lambda
bank1
for time
for time
OR
Rich lamda is requested to empty the
oxygen gas from the cat
a commanded lambda active
primary A/F commanded lambda
for time
for time
(
Secondary O2 sensor voltage
Or

Secondary O2 sensor voltage
Secondary O2 sensor voltage
Secondarv 02 sensor voltaae
Integrated Oxygen mass flow bank 1

)

(

Primary A/F sensor lambda

(a) Primarv lambda control set point

(b) maximum lambda deviation of lean
mixture

Primarv A/F sensor lambda

(a) Primary lambda control set point

(b) maximum lambda deviation of rich
mixture

for time

Integrated rich exhaust gas mass flow
bank 1
)
)
for time
where in
(A) LRS-plantparameter deadtime
and

Reciprocal of actual lambda value

where in

(A) Minimal or maximal value of reciprocal
lambda after step

(B) Fraction of step height to end step
response measurement

(C) Step heiaht in reciprocal lambda
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Malfunction Criteria

Threshold Value

Secondary Parameters

OR
Difference between time after step
RS

deadtime
)

)
OR
(
(
Rich lamda is requested to empty the
oxygen gas from the cat

a commanded lambda active
primarv A/F commanded lambda
for time

for time

Secondary O2 sensor voltage
Or

(

Secondary O2 sensor voltage
Secondary O2 sensor voltage
Secondarv 02 sensor voltaae
Integrated Oxygen mass flow bank 1

N

(

Primary A/F sensor lambda

(a) Primarv lambda control set point

(b) maximum lambda deviation of lean
mixture

Primary A/F sensor lambda

(a) Primary lambda control set point

(b) maximum lambda deviation of rich
mixture

for time

Integrated rich exhaust gas mass flow
bank 1
and

(
Lean lambda is requested and the cat is
filled with oxygen gas due to high sensor
voltage
a commanded lambda active
primary A/F commanded lambda
for time
for time

(
Secondary O2 sensor voltage
for time
)
Or
(
Secondary O2 sensor voltage
Secondary 02 sensor voltage gradient
over 0.05s
Secondary O2 sensor voltage gradient
over 0.05s
Intearated Oxvaen mass flow bank 1

(
Primary A/F sensor lambda
(a) Primarv lambda control set point
(b) maximum lambda deviation of lean
mixture
Primarv A/F sensor lambda
(a) Primary lambda control set point
(b) maximum lambda deviation of rich
mixture
for time
Integrated lean exhaust gas mass flow
bank 1
)
OR
Lean lambda is requested and the cat is
filed with oxvaen gas
a commanded lambda active
primary A/F commanded lambda
for time
for time
Secondarv O2 sensor voltaae
)
)
for time
where in
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Component / System Fault Code Monitor Strategy Description Malfunction Criteria Threshold Value Secondary Parameters Enable Conditions Time Required MIL lllum.

(A) LRS-plantparameter deadtime

Reciprocal of actual lambda value < (A-(B*CH -
where in

(A) Minimal or maximal value of reciprocal
lambda after step

(B) Fraction of step height to end step = 0.3000031 -
response measurement

(C) Step heiaht in reciprocal lambda
OR

Difference between time after step > 25 sec
RS

deadtime

)

)

Absolute difference between reciprocal of > 0.05 -

desired lamda limitation and reciprocal
lambda setpoint in combustion chamber
for time = A*0.8 sec
where in

(A) LRS-plantparameter deadtime
)
(
(

Number of evaluated steps in lean-rich < 4 counts
direction (sensor 1, bank 1)
Number of evaluated steps in lean-rich > 0 -

direction (sensor 1. bank 1)

(
Delay time from step response <= A-((A-B)(C/ sec
measurement in lean-rich direction (sensor D))

1. bank 1)

where in

(A) Delay time of best part unacceptable

(B) Fault threshold of delay time (step
response, lean to rich)

(C) Necessary number of measurements for
fault-confirmation

(D) Number of evaluated steps in lean-rich
direction (sensor 1, bank 1)

Transition time from step response <= A-((A-B)(C/ sec
measurement in lean-rich direction (sensor D))

1. bank 1)
where in
(A) Transition time of best part unacceptable = 0 sec

won
=)
@
-]
o]

n
~

counts

(B) Fault threshold of transition time (step = 0.2 sec
response, lean to rich)
(C) Necessary number of measurements for = 4 counts
fault-confirmation

(D) Number of evaluated steps in lean-rich
direction (sensor 1, bank 1)

OR
Number of evaluated steps in lean-rich >= 4 counts
direction (sensor 1, bank 1)
)

)
OR

Number of evaluated steps in rich-lean < 4 counts
direction (sensor 1. bank 1)
Number of evaluated steps in rich-lean > 0 -
direction (sensor 1, bank 1)
(
(
Delay time from step response <= A-((A-B)(C/ sec
measurement in rich-lean direction (sensor D))

1. bank 1)

where in

(A) Delay time of best part unacceptable

(B) Fault threshold of delay time (step
response:rich to lean)

(C) Necessary number of measurements for
fault-confirmation

(D) Number of evaluated steps in rich-lean
direction (sensor 1. bank 1)

Transition time from step response <= A-((A-B)(C/ sec
measurement in rich-lean direction (sensor D))

1. bank 1)
where in

1
~

counts
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Component / System Fault Code Monitor Strategy Description Malfunction Criteria Threshold Value Secondary Parameters Enable Conditions Time Required MIL lllum.
e e e ) I—
(A) Transition time of best part unacceptable = 0 sec
(B) Fault threshold of transition time (step = 0.2 sec
responserich to lean)
(C) Necessary number of measurements for = 4 counts
fault-confirmation
(D) Number of evaluated steps in rich-lean
direction (sensor 1, bank 1)
OR
Number of evaluated steps in rich-lean >= 4 counts
direction (sensor 1, bank 1)
)
)
EWMA filter strateav
Fast initialization mode (FIR) TRUE
EWMA filter initial value for FIR 0 sec
EWMA filter constant 0.28 -
Maximum number of samples per = 2 counts
Total number of samples for FIR 4 counts
Response to Step Change mode = TRUE
(RSC)
Response to Step Change mode = TRUE
inactive
absolute difference : ABS( (a) - (b) > (c)
(@) measured tansition or delav time
(b) EWMA filtered normalized
monitoring result
(c) Step chanae detection factor 0.14 sec
EWMA filter constant = 0.28 -
Maximum number of samples per = 2 counts
Total number of samples for RSC = 4 counts
mode
Stabilized mode
EWMA filter constant = 0.28 -
Total number of samples for = 1 counts
stablilized mode
No pending or confirmed DTCs = see sheet inhibit -
table
Basic enable conditions met = see sheet enable -
tables
P0153 Path 1: Step response measurement: Non bank-specific enabling conditions for = TRUE - 1 Trip
Step response/identifcation measurement of Oxygen sensor of| continuous identification
bank 2 and pattern has been detected with Step-response
measurement within parallelization
( ( EWMA
Arithmetical average value of delay time from step > 0.2 sec Vehicle speed >= 3.107520199 mph
response measurement in lean-rich direction
(sensor 1, bank 2)
OR Fuel purae adaptation factor <= 40 -
Arithmetical average value of transition time from > 02 sec
step response measurement in lean-rich
direction, (sensor 1, bank 2)
OR Integral of purge mass flow after a longer >= 1.02 g
purae stop
Arithmetical average value of delay time from step > 0.2 sec OR
response measurement in rich-lean direction,
(sensor 1, bank 2)
OR Purge mass flow for DTEV < 0.027777778 alsec
Arithmetical average value of transition time from > 0.2 sec )
step response measurement in rich-lean
direction, (sensor 1, bank 2)
) (
OR Condition gear-shift in process = FALSE -
Identification measurement: and
Condition instationary state during half = FALSE -
engine mode switching
Status of step response measurement (detected > 0 - )
pattern, bank 2)
End of start is reached = TRUE -
Identified delay time in lean-rich direction, bank 2 > 0.9 sec for time = 7 sec
OR (
Identified transition time in lean-rich direction, > 1.2 sec Absolute value of filing gradient <= 12 %
bank 2
OR for time = 1 sec
Identified delay time in rich-lean direction, bank 2 > 0.9 sec
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OR (

Identified transition time in rich-lean direction, > 1.2 sec Condition half engine mode (HEM) active = TRUE -

bank 2

) (

) Relative air mass / 2 > 22.008 %
for time = 0 sec
)
OR
Condition half enaine mode (HEM) active = FALSE -
(
Relative air mass > 22.008 %
for time = 0 sec
)
)
Ambient pressure > 0 kPa
Bank-specific enabling conditions for = TRUE -

continuous identification, bank 2

Enabling conditions for lambda stability

(

Lambda closed loop control. Bank 2 = TRUE -
{Lambda control disabled during after = FALSE -
Lambda swtiched ON after fuel cutoff, bank = TRUE -
‘

Fuel cut off is active = FALSE -
( > 8 sec

enabling lambda control

(

Absolute value of diffence in lambda of bank <= 0.1001 -
2

Difference of counter time and plant time > 0 sec
constant

a-(b+c)

where a is Time running down after fuel

b is plant time constant for continuous

air/fuel control, bank 2

c is plant parameter for dead time for lambda|

control, bank 2

)

)

)

LSU sensor upstream to catalyst ready for = TRUE -
operation, bank 2

lambda sensor 1 temperature, bank 2 >= 654.998 dea C
Lambda control disabled by a fault, bank 2 = FALSE -
(

Catalyst damaaina misfire rate exceeded = FALSE -
Iniector power stace fault is active FALSE -
Camshaft fault in critical operating range = FALSE -
present and MAF is main air charge sensor

)

lambda control is active since warmup is = TRUE -
finished

Relative air charae > 0 %
for time > 2 sec
Lamda control active due to GDI mode = TRUE -
change

(

GDI mode homogeneous = TRUE -
for time >= 0.8 sec
)

)

Rich catalvst purae is active. bank 2 = TRUE -
(

Lambda for component protection is active = FALSE -
OR

Number of the lambda requests determining 1= 5 -
the lambda setpoint

)

for time = 2 sec

)
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e e e e e ) I—
Plant time constant of continuous af control, <= 0.25 sec
base value, bank 2, linear quantization
(
Exhaust aas mass flow Cat 1. Bank 2 <= 55.55555556 alsec
(
Difference between exhaust gas mass flow >= -55.55555556 glsec
Cat 1, Bank 2 with its filtered value
Difference between exhaust gas mass flow <= 55.55555556 glsec
Cat 1, Bank 2 with its filtered value
)
for time = 0.01 sec
)
Sensor LSU upstream cat ready for = TRUE -
operation
for time = 10 sec
Enable LSU dynamic diagnosis w.r.t. = TRUE -
scavenging
Ratio of total air mass to mass in cviinder <= 1.02002 -
Filtered air mass >= 50 a
)
(
(
Transition time from step response < 0.2 sec
measurement in rich-lean direction (sensor
1, bank 2)
Transition time from step response < 0.2 sec
measurement in lean-rich direction (sensor
1, bank 2)
)
(
Transition time from step response < 0.1 sec
measurement in rich-lean direction (sensor
1, bank 2)
Transition time from step response < 0.1 sec
measurement in lean-rich direction (sensor
1, bank 2)
)
Iniection valve cut-off on Bank 2 = FALSE -
)
Identification trigger: rate of change of >= 0.019989 -
modeled lambda in lean to rich direction,
bank 2
Identification trigger: rate of change of >= 0.019989 -
modeled lambda in rich to lean direction,
bank 2
(
Number of step response measurements in = 0 -
lean-rich direction for driving cyice (sensor 1,
bank 2)
Time to evaluate loss function. bank 2 >= 30 sec
Square of difference between band pass >= 100 -
filtered reciprocal lambda and modelled
reciprocal lambda values (sensor 1, bank 2)
)
)
OR
Enabling conditions for step response
measurement
(
(
(
Lean lambda is requested and the cat is = TRUE -
filled with oxvaen aas
a commanded lambda active = TRUE -
primarv A/F commanded lambda = 1.08008 -
for time >= 3 sec
for time >= 0.2 sec
Secondary O2 sensor voltage <= 0.200195 v
(
Rich lambda is requested and the cat is filled = TRUE -
with rich gas due to low sensor voltage,
bank 2
a commanded lambda active = TRUE -
primary A/F commanded lambda = 0.91992 -
bank2
for time >= 3 sec
for time >= 0.2 sec
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e e e Y I—
OR
Rich lamda is requested to empty the = TRUE -
oxvaen gas from the cat
a commanded lambda active = TRUE -
primary A/F commanded lambda = 0.91992 -
for time >= 3 sec
for time >= 0.2 sec
(
Secondary O2 sensor voltage >= 0.85083 \2
Or
(
Secondarv O2 sensor voltaae >= 0.749512 v
Secondary O2 sensor voltage <= 0.09944 Vis
Secondarv O2 sensor voltaae >= -0.09944 Vis
Integrated Oxygen mass flow bank 2 > 0.15 g
)
(
Primarv A/F sensor lambda <= (a)+ (b)
(a) Primary lambda control set point (a)
(b) maximum lambda deviation of lean (b) 0.05005 -
mixture
Primary A/F sensor lambda >= (a)- (b)
(a) Primarv lambda control set point
(b) maximum lambda deviation of rich 0.05005 -
mixture
for time >= 0.2 sec
Integrated rich exhaust gas mass flow >= 15 g
bank 2
)
)
for time = A*0.8 sec
where in
(A) LRS-plantparameter deadtime, bank 2
(
Reciprocal of actual lambda value, sensor 1, > (A +(B*C)) -
bank 2
where in

(A) Minimal or maximal value of reciprocal
lambda after step, bank 2

(B) Fraction of step height to end step = 0.3000031 -
response measurement

(C) Step height in reciprocal lambda, bank 2

OR

Difference between time after step > 25 sec
and LRS

deadtime, bank 2

)

)

OR
(
(
Rich lambda is requested to empty the = TRUE -
oxyaen gas from the cat, bank 2
a commanded lambda active = TRUE -
primary A/F commanded lambda = 0.91992 -
for time >= 3 sec
for time = 0.2 sec
(
Secondary O2 sensor voltage >= 0.85083 v
Or
(
Secondarv O2 sensor voltaae >= 0.749512 \%
Secondary O2 sensor voltage <= 0.09944 Vis
Secondarv O2 sensor voltaae >= -0.09944 Vis
Integrated Oxygen mass flow bank 2 > 0.15 g
)N
(
Primarv A/F sensor lambda <= (@) + (b)
(a) Primary lambda control set point (a)
(b) maximum lambda deviation of lean (b) 0.05005 -
mixture
Primary A/F sensor lambda >= (a) - (b)
(a) Primarv lambda control set point
(b) maximum lambda deviation of rich 0.05005 -
mixture
for time >= 0.2 sec
Integrated rich exhaust gas mass flow >= 15 g
bank 2

(
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Malfunction Criteria

Threshold Value

Secondary Parameters

Lean lambda is requested and the cat is
filed with oxygen gas due to high sensor
voltage, bank 2
a commanded lambda active
primarv A/F commanded lambda
for time
for time
(
Secondary O2 sensor voltage
for time
)
Or
(
Secondarv O2 sensor voltaae
Secondary O2 sensor voltage gradient
over 0.05s
Secondary 02 sensor voltage gradient
over 0.05s
Intearated Oxvaen mass flow bank 2

(
Primarv A/F sensor lambda
(a) Primary lambda control set point
(b) maximum lambda deviation of lean
mixture
Primary A/F sensor lambda
(a) Primarv lambda control set point
(b) maximum lambda deviation of rich
mixture
for time
Integrated lean exhaust gas mass flow
bank 2
)
OR
Lean lambda is requested and the cat is
filled with oxygen gas, bank 2
acommanded lambda active
primary A/F commanded lambda
for time
for time
Secondary O2 sensor voltage
)
)
for time
where in
(A) LRS-plantparameter deadtime. bank 2
(
Reciprocal of actual lambda value, bank 2
where in
(A) Minimal or maximal value of reciprocal
lambda after step. bank 2
(B) Fraction of step height to end step
response measurement
(C) Step height in reciprocal lambda, bank 2

OR

Difference between time after step
and LRS

deadtime, bank 2

)

)
)
Absolute difference between reciprocal of
desired lamda limitation of sensor 1, bank 2
and reciprocal lambda setpoint in
combustion chamber

for time

where in

(A) LRS-plantparameter deadtime. bank 2
)
(
(
Number of evaluated steps in lean-rich
direction (sensor 1. bank 2)

Number of evaluated steps in lean-rich
direction (sensor 1, bank 2)

(

Delay time from step response
measurement in lean-rich direction (sensor
1. bank 2)

where in

(A) Delav time of best part unaccentable
(B) Fault threshold of delay time (step
response, lean to rich)
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Vv
i

<=
(a)
(b)

Enable Conditions

TRUE

TRUE
1.08008
3
0.2

0.150146
0.1

0.150146
0.09944

-0.09944

0.1

(a) + (b)
0.05005
(a)- (b)
0.05005

0.2
15

TRUE

TRUE
1.08008
3

0.2
0.200195
A*0.8

(A-(B*C)

0.3000031

25

0.05

counts

Time Required

MIL lllum.
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I e e e e ) I—
(C) Necessary number of measurements for = 4 counts

fault-confirmation
(D) Number of evaluated steps in lean-rich
direction (sensor 1, bank 2)

Transition time from step response <= A-((A-B)(C/ sec
measurement in lean-rich direction (sensor D))

1. bank 2)

where in

(A) Transition time of best part unacceptable = 0 sec
(B) Fault threshold of transition time (step = 0.2 sec
response, lean to rich)

(C) Necessary number of measurements for = 4 counts

fault-confirmation

(D) Number of evaluated steps in lean-rich
direction (sensor 1. bank 2)

)
OR
Number of evaluated steps in lean-rich >= 4 counts
direction (sensor 1, bank 2)

OR

(

Number of evaluated steps in rich-lean < 4 counts
direction (sensor 1, bank 2)

Number of evaluated steps in rich-lean > 0 -

direction (sensor 1, bank 2)

Delay time from step response <= A-((A-B)(C/ sec
measurement in rich-lean direction (sensor D))

1. bank 2)

where in

(A) Delay time of best part unacceptable
(B) Fault threshold of delay time (step
responserich to lean)

(C) Necessary number of measurements for = 4 counts
fault-confirmation

(D) Number of evaluated steps in rich-lean
direction (sensor 1, bank 2)

won
o
)

@

-]

2]

Transition time from step response <= A-((A-B)(C/ sec
measurement in rich-lean direction (sensor D))

1, bank 2)

where in

(A) Transition time of best part unacceptable = 0 sec
(B) Fault threshold of transition time (step = 0.2 sec
responserich to lean)

(C) Necessary number of measurements for = 4 counts

fault-confirmation
(D) Number of evaluated steps in rich-lean
direction (sensor 1, bank 2)

OR
Number of evaluated steps in rich-lean >= 4 counts
direction (sensor 1, bank 2)

)

EWMA filter strateav

Fast initialization mode (FIR) TRUE
EWMA filter initial value for FIR 0 sec
EWMA filter constant 0.28 -
Maximum number of samples per = 2 counts
Total number of samples for FIR 4 counts
Response to Step Change mode = TRUE
(RSC)
Response to Step Change mode = TRUE
inactive
absolute difference : ABS( (a) - (b) > (c)
(a) measured tansition or delay time
(b) EWMA filtered normalized
monitorina result
(c) Step change detection factor 0.14 sec
EWMA filter constant = 0.28 -
Maximum number of samples per = 2 counts
Total number of samples for RSC = 4 counts
mode
Stabilized mode
EWMA fiter constant = 0.28 -
Total number of samples for = 1 counts
stablilized mode

No pending or confirmed DTCs = see sheet inhibit -

table
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Path 2:

Step response/identifcation measurement of Oxygen sensor of|
bank 2 and pattern not detected with Step-response

measurement within parallelization

20 OBDGO7 ECM Summary Tables

Malfunction Criteria

Step response measurement:

(
Arithmetical average value of delay time from step
response measurement in lean-rich direction
(sensor 1, bank 2)

OR

Arithmetical average value of transition time from
step response measurement in lean-rich
direction, (sensor 1, bank 2)

OR

Arithmetical average value of delay time from step
response measurement in rich-lean direction,
(sensor 1, bank 2)

OR

Arithmetical average value of transition time from
step response measurement in rich-lean
direction, (sensor 1, bank 2)

)
OR

(
Status of step response measurement (pattern is
not detected bank 2)

(
Sum time of identification in lean-rich direction
(sensor 1, bank 2)

OR

Sum time of identification in rich-lean direction
(sensor 1, bank 2)

)
)

Threshold Value

0.2

0.2

0.2

0.2

Secondary Parameters

enable conditions met

Non bank-specific enabling conditions for
continuous identification

(
Vehicle speed

Factor fuel purae adaptation factor

Integral of purge mass flow after a longer
purae stop
OR

Purae mass flow for DTEV

(
Condition aear-shift in process
Condition instationary state during half
engine mode switching

)
End of start is reached

for time

Fault suspicion reported by continuous
identification

(

Sum of identified delay time and transition
time in lean to rich direction, bank 2

OR

Sum of identified delay time and transition
time in rich to lean direction, bank 2

OR

Difference between sum of delay times and
transition times in lean to rich and rich to
lean directions respectivelv

where in

(A) Identified transition time in lean-rich
direction (bank 2)

(B)ldentified delay time in lean-rich direction
(bank 2)

(C) Identified transition time in rich-lean
direction (bank 2)

(D) Identified delay time in rich-lean direction
(bank 2)

OR

Negative value of the sum of delay times and
transition times in rich to lean and lean to
rich directions respectively

where in

(A) Identified transition time in lean-rich
direction (bank 1)

(B)ldentified delay time in lean-rich direction
(bank 1)

(C) Identified transition time in rich-lean
direction (bank 1)

(D) Identified delay time in rich-lean direction
(bank 1)

(

Absolute value of filina aradient

for time

)
)

OR

Fault suspicion reported by continuous
identification

Absolute value of filina aradient
for time
)

)
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Enable Conditions
see sheet enable
tables
= TRUE -
>= 3.107520199 mph
<= 40
>= 1.02 g
< 0.027777778 alsec
= FALSE -
= FALSE -
= TRUE -
= 7 sec
= TRUE -
> 0.2 sec
> 0.2 sec
> 0.2 sec
> 0.2 sec
<= 12 %
3 sec
= FALSE -
12 %
= 1 sec

Time Required

MIL lllum.
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(
Condition half enaine mode (HEM) active = TRUE -
(
Relative air mass / 2 > 22.008 %
for time = 0 sec
)
OR
Condition half enaine mode (HEM) active = FALSE -
(
Relative air mass > 22.008 %
for time = 0 sec
)
)
Ambient pressure > 0 kPa
)
Bank-specific enabling conditions for = TRUE -
continuous identification, bank 2
Enabling conditions for lambda stability
(
Lambda closed loop control. Bank 2 = TRUE -
Lambda control disabled during after = FALSE -
Lambda swtiched ON after fuel cutoff, bank = TRUE -
2
(
Fuel cut off is active = FALSE -
(

> 8 sec
enabling lambda control
OR
(
Absolute value of diffence in lambda of bank <= 0.1001 -
2
Difference of counter time and plant time > 0 sec
constant
a-(b+c)
where a is Time running down after fuel
b is plant time constant for continuous
air/fuel control, bank 2
c is plant parameter for dead time for lambda|
control, bank 2
)
)
)
LSU sensor upstream to catalyst ready for = TRUE -
operation, bank 2
lambda sensor 1 temperature >= 654.998 dea C
Lambda control disabled by a fault, bank 2 = FALSE -
(
Catalyst damaaina misfire rate exceeded FALSE -
Iniector power staae fault is active FALSE -
Camshaft fault in critical operating range = FALSE -
present and MAF is main air charge sensor
)
lambda control is active since warmup is = TRUE -
finished
Relative air charae > %
for time > 2 sec
Lamda control active due to GDI mode = TRUE -
change
(
GDI mode homogeneous = TRUE -
for time >= 0.8 sec
)
)
)
Rich catalvst purae is active. bank 2 = TRUE -
(
Lambda for component protection is active = FALSE -
OR
Number of the lambda requests determining 1= 5 -
the lambda setpoint
)
for time = 2 sec
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Component / System Fault Code Monitor Strategy Description Malfunction Criteria Threshold Value Secondary Parameters Enable Conditions Time Required MIL lllum.
e e e e e ) I—
Plant time constant of continuous af control, <= 0.25 sec
base value, bank 2, linear quantization
(
Exhaust aas mass flow Cat 1. Bank 2 <= 55.55555556 alsec
(
Difference between exhaust gas mass flow >= -55.55555556 glsec
Cat 1, Bank 2 with its filtered value
Difference between exhaust gas mass flow <= 55.55555556 glsec
Cat 1, Bank 2 with its filtered value
)
for time = 0.01 sec
)
Sensor LSU upstream cat ready for = TRUE -
operation
for time = 10 sec
Enable LSU dynamic diagnosis w.r.t. = TRUE -
scavenging
Ratio of total air mass to mass in cviinder <= 1.02002 -
Filtered air mass >= 50 a
)
(
(
Transition time from step response < 0.2 sec
measurement in rich-lean direction (sensor
1, bank 2)
Transition time from step response < 0.2 sec
measurement in lean-rich direction (sensor
1, bank 2)
)
(
Transition time from step response < 0.1 sec
measurement in rich-lean direction (sensor
1, bank 2)
Transition time from step response < 0.1 sec
measurement in lean-rich direction (sensor
1, bank 2)
)
)
Iniection valve cut-off on Bank 2 = FALSE -
) 3 sec
Identification trigger: rate of change of >= 0.019989 -
modeled lambda in lean to rich direction,
bank 2
Identification trigger: rate of change of >= 0.019989 -
modeled lambda in rich to lean direction,
bank 2
(
Number of step response measurements in = 0 -
lean-rich direction for driving cyice (sensor 1,
bank 2)
Time to evaluate loss function. bank 2 >= 30 sec
Square of difference between band pass >= 100 -
filtered reciprocal lambda and modelled
reciprocal lambda values (sensor 1, bank 2)
)
)
OR
Enabling conditions for step response
measurement
(
(
(
Lean lambda is requested and the cat is = TRUE -
filled with oxvaen aas. bank 2
a commanded lambda active = TRUE -
primarv A/F commanded lambda = 1.08008 -
for time >= 3 sec
for time >= 0.2 sec
Secondary O2 sensor voltage <= 0.200195 v
(
Rich lambda is requested and the cat is filled = TRUE -
with rich gas due to low sensor voltage,
bank 2
a commanded lambda active = TRUE -
primary A/F commanded lambda = 0.91992 -
bank2
for time >= 3 sec
for time >= 0.2 sec
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Malfunction Criteria

Threshold Value

Secondary Parameters

OR
Rich lambda is requested to empty the
oxvaen aas from the cat, bank 2
a commanded lambda active
primary A/F commanded lambda
for time
for time
(
Secondary O2 sensor voltage
Or
(
Secondarv O2 sensor voltaae
Secondary O2 sensor voltage
Secondarv O2 sensor voltaae
Integrated Oxygen mass flow bank 2

)

(

Primarv A/F sensor lambda

(a) Primary lambda control set point

(b) maximum lambda deviation of lean
mixture

Primary A/F sensor lambda

(a) Primarv lambda control set point

(b) maximum lambda deviation of rich
mixture

for time

Integrated rich exhaust gas mass flow
bank 2
)
)
for time
where in
(A) LRS-plantparameter deadtime, bank 2
and
(
Reciprocal of actual lambda value, sensor 1,
bank 2
where in
(A) Minimal or maximal value of reciprocal
lambda after step, bank 2
(B) Fraction of step height to end step
response measurement
(C) Step height in reciprocal lambda, bank 2

OR

Difference between time after step
and LRS

deadtime. bank 2

)

)
OR
(

Rich lambda is requested to empty the
oxvaen aas from the cat, bank 2
a commanded lambda active
primarv A/F commanded lambda
for time
for time

Secondarv O2 sensor voltaae
Or

(

Secondary O2 sensor voltage
Secondary O2 sensor voltage
Secondarv O2 sensor voltaae
Integrated Oxygen mass flow bank 2

)

(

Primary A/F sensor lambda

(a) Primary lambda control set point

(b) maximum lambda deviation of lean
mixture

Primarv A/F sensor lambda

(a) Primary lambda control set point

(b) maximum lambda deviation of rich
mixture

for time

Integrated rich exhaust gas mass flow
bank 2

(
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Vv
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<=
(a)
(b)

>=
>=

@
®)

Enable Conditions

TRUE
TRUE
0.91992
3
0.2
0.85083
0.749512
0.09944

-0.09944
0.15

(a) + (b)
0.05005
(a)- (b)
0.05005

0.2
15

(A +(B*C))

0.3000031

25

TRUE

TRUE
0.91992
3

0.2
0.85083
0.749512
0.09944

-0.09944
0.15

(a) + (b)
0.05005
(@) - (b)
0.05005

0.2
15

sec

Time Required

MIL lllum.
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e e e e Y I—
Lean lambda is requested and the = TRUE -
cat is filled with
oxygen gas due to high sensor
voltage, bank 2
a commanded lambda active = TRUE -
primary A/F commanded lambda = 1.08008 -
for time >= 3 sec
for time >= 02 sec
«
Secondarv O2 sensor voltaae <= 0.150146 v
for time >= 0.1 sec
)
Or
(
Secondary O2 sensor voltage <= 0.150146 \2
Secondary 02 sensor voltage <= 0.09944 Vis
gradient over 0.05s
Secondary O2 sensor voltage >= -0.09944 Vis
aradient over 0.05s
Integrated Oxygen mass flow bank > 0.1 g
2
N
(
Primary A/F sensor lambda <= (a)+ (b)
(a) Primary lambda control set (a)
point
(b) maximum lambda deviation of (b) 0.05005 -
lean mixture
Primarv A/F sensor lambda >= (a) - (b)
(a) Primary lambda control set
point
(b) maximum lambda deviation of 0.05005 -
rich mixture
for time >= 0.2 sec
Integrated lean exhaust gas mass >= 15 g
flow bank 2
OR
Lean lambda is requested and the cat is = TRUE -
filled with oxvaen aas. bank 2
acommanded lambda active = TRUE -
primary A/F commanded lambda = 1.08008 -
for time >= 3 sec
for time = 0.2 sec
Secondary O2 sensor voltage <= 0.200195 \2
)
)
for time = A*0.8 sec
where in
(A) LRS-plantparameter deadtime. bank 2
(
Reciprocal of actual lambda value, bank 2 < (A-(B*C) -
where in
(A) Minimal or maximal value of reciprocal
lambda after step. bank 2
(B) Fraction of step height to end step = 0.3000031 -
response measurement
(C) Step height in reciprocal lambda, bank 2
OR
Difference between time after step > 25 sec
and LRS
deadtime, bank 2
)
)
)
Absolute difference between reciprocal of > 0.05 -
desired lamda limitation of sensor 1, bank 2
and reciprocal lambda setpoint in
combustion chamber
for time = A*0.8 sec
where in
(A) LRS-plantparameter deadtime. bank 2
)
(
(
Number of evaluated steps in lean-rich < 4 counts
direction (sensor 1. bank 2)
Number of evaluated steps in lean-rich > 0 -
direction (sensor 1, bank 2)
(
Delay time from step response <= A-((A-B)(C/ sec
measurement in lean-rich direction (sensor D))
1. bank 2)
where in
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I e e Y I—
(A) Delay time of best part unacceptable 0 sec
(B) Fault threshold of delay time (step = 0.2 sec
response, lean to rich)
(C) Necessary number of measurements for = 4 counts

fault-confirmation
(D) Number of evaluated steps in lean-rich
direction (sensor 1, bank 2)

Transition time from step response <= A-((A-B)(C/ sec
measurement in lean-rich direction (sensor D))

1. bank 2)

where in

(A) Transition time of best part unacceptable = 0 sec
(B) Fault threshold of transition time (step = 0.2 sec
response, lean to rich)

(C) Necessary number of measurements for = 4 counts

fault-confirmation
(D) Number of evaluated steps in lean-rich
direction (sensor 1, bank 2)

OR
Number of evaluated steps in lean-rich >= 4 counts
direction (sensor 1, bank 2)
)

OR

(

Number of evaluated steps in rich-lean < 4 counts
direction (sensor 1, bank 2)

Number of evaluated steps in rich-lean > 0 -

direction (sensor 1, bank 2)

Delay time from step response <= A-((A-B)(C/ sec
measurement in rich-lean direction (sensor D))

1. bank 2)

where in

(A) Delay time of best part unacceptable
(B) Fault threshold of delay time (step
responserich to lean)

won
o
)

@

-]

2]

(C) Necessary number of measurements for = 4 counts
fault-confirmation
(D) Number of evaluated steps in rich-lean
direction (sensor 1, bank 2)
Transition time from step response <= A-((A-B)(C/ sec
measurement in rich-lean direction (sensor D))
1. bank 2)
where in
(A) Transition time of best part unacceptable = 0 sec
(B) Fault threshold of transition time (step = 0.2 sec
responserich to lean)
(C) Necessary number of measurements for = 4 counts
fault-confirmation
(D) Number of evaluated steps in rich-lean
direction (sensor 1, bank 2)
OR
Number of evaluated steps in rich-lean >= 4 counts
direction (sensor 1. bank 2)
)
EWMA filter strateav
Fast initialization mode (FIR) TRUE
EWMA filter initial value for FIR 0 sec
EWMA filter constant 0.28 -
Maximum number of samples per = 2 counts
Total number of samples for FIR 4 counts
Response to Step Change mode = TRUE
(RSC)
Response to Step Change mode = TRUE
inactive
absolute difference : ABS( (a) - (b) > (c)
(a) measured tansition or delay time
(b) EWMA filtered normalized
monitorina result
(c ) Step chanqe detection factor 0.14 sec
EWMA filter constant = 0.28 -
Maximum number of samples per = 2 counts
Total number of samples for RSC = 4 counts
mode
Stabilized mode
EWMA filter constant = 0.28 -
Total number of samples for = 1 counts

stablilized mode
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20 OBDGO7 ECM Summary Tables

Component / System Fault Code Monitor Strategy Description Malfunction Criteria Threshold Value Secondary Parameters Enable Conditions Time Required MIL lllum.
No pending or confirmed DTCs = see sheet inhibit -
table
Basic enable conditions met = see sheet enable -
tables
P2196 Plausibility check of upstream exhaust gas sensor when the  |Lambda offset of upstream exhaust gas sensor < -0.059998 - Debounce condition for fault confirmation by = TRUE - once per 2 Trips
lambda offset is lesser than the calibrated threshold offset adaptation (sensor 1, bank 1) driving cycle
(
Debouncing of offset fault by slow offset = TRUE -
adaptation
Slow offset adaptation = TRUE -
(
Bit p-part controlability primary control = TRUE -
enable
(
(
Lambda requlator setooint active = TRUE -
Width of dead zone for lambda control >= 0.999969 -
deviation
(
Lambda closed loop control (upstream = TRUE -

catalyst), bank 1
OR

(

Lambda setpoint for sensor after addition of = TRUE -
trim control action is not eqaul to 0
Difference between upper limit action value >= 0 -

lambda control and temporary value before
test for enleanment protection

Difference between temporary value before >= 0 -
test for enleanment protection and lower
bound of dfr during enleanmant protection

Lambda (measured and setpoint) is below = FALSE -
minimal measurable lambda (bank 1)
TEMIN-limitation active, bench 1 = FALSE -
)
)
)
Current lowpass value of p-part control > 0 %
upstream primary control enable
Lambda closed loop control (upstream = TRUE -
catalyst), bank 1
(
Lambda control disabled during or after = FALSE -
Lambda swtiched ON after fuel cutoff = TRUE -
(
Fuel cut off is active = FALSE -
(

> 8 sec

enablina lambda control
OR

(

Absolute value of control difference in <= 0.1001 -
lambda, bank 1

Difference of counter time and plant time > 0 sec
constant

a-(b+c)

where a is Time running down after fuel

b is plant time constant for continuous
air/fuel control
¢ is plant parameter for dead time for lambdal

control

)

)

)

LSU sensor upstream to catalyst ready for = TRUE -
operation

lambda sensor 1 temperature. bank 1 >= 654.998 dea C
)

Lambda control disabled bv a fault = FALSE -
lambda control is active since warmup is = TRUE -
finished

Relative air charae > 0 %
for time >= 2 sec

)
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20 OBDGO7 ECM Summary Tables

Component / System Fault Code Monitor Strategy Description Malfunction Criteria Threshold Value Secondary Parameters Enable Conditions Time Required MIL lllum.
e e e e ) I—

HEM condition to block lambda closed loop = FALSE -
control upstream catalyst
Lamda control active due to GDI mode = TRUE -
chanae
(
GDI mode homoaeneous = TRUE -
for time >= 0.8 sec
)
)
(
Lambda control enabled for Cold operation = TRUE -
sensor 2 bank 1
OR
HEGO sensor 2 bank 1, signal valid = TRUE -
(
Status of heating enable conditions for the = TRUE -
sensor operating readiness
Protective heatina is finished TRUE -
for time 15 sec
OR
Internal resistance OK for operating = TRUE -
readiness
Unfiltered internal resistance of HEGO <= 2000 Ohm
sensor
Protective heatina is finished TRUE -
Counter for valid internal resistance 3 counts
measurements
)
Status of sensor signal enable conditions for = TRUE -
the sensor operating readiness
(
Internal resistance OK for operating = TRUE -
readiness
OR
(
(

>= 0.551758 \2
Output voltaae of HEGO Sensor
Output voltage of HEGO Sensor <= 1.201172 v
)
OR
Output voltage of HEGO Sensor <= 0.322266 \Y
)
OR
Sensor voltage stuck in countervoltage band = TRUE -
(
(
(
Output voltaae of HEGO Sensor < 0.551758 \2
Output voltage of HEGO Sensor > 0.322266 \Y%
)
(

= TRUE -
Sensor open circuit fault existed in previous
trio
OR
Sensor open circuit fault currently not = TRUE -
detected
)
Electrical diagnostics enabled = TRUE -
)
for time >= 20 sec
)
)
for time >= 0.2 sec
)
)
)
Bit p-part system balanced primary control = TRUE -
enable
(
(

ECM Section Page 195 of 509 195 of 1,571



Component / System

Fault Code

Monitor Strategy Description

20 OBDGO7 ECM Summary Tables

Malfunction Criteria

Threshold Value

Secondary Parameters

Lambda setpoint for sensor is set equal to 1

OR
Lambda setpoint for sensor is set equal to 1

for time

Rich catalvst purae
Mass flow of exhaust aas. sensor 2
)

P-part active from temperature and dynamic
diagnosis

Temperature of catalyst 1
Temperature of catalvst 1
)
)
Bit I-part alobal primarv control enable

(
Current lowpass value of |-part load primary
control enable
Current lowpass value of I-part load primary
control enable

Diagnosis of canister purge system is active

Ratio total charae to charae in cviinder
Width of dead zone for lambda control
deviation

Maximum value among the engine coolant
temperature and model-based substitute
value for engine temperature signal in case
of error

(
Bit I-part global load and engine speed
control enable

Enaine speed with low resolution
Engine speed with low resolution

Half engine mode active

Relative air mass during half engine mode
(see Look-Up table #P2096-2)

Relative air mass during half engine mode
(see Look-Up table #P2096-3)

)

OR
Half engine mode active
(

Relative air mass (see Look-Up Table
#P2096-4)
Relative air mass (see Look-Up Table
#P2096-5)
)

Bit i-part svstem primarv control enable

Current integrator value of P-part balanced
primary control enable

(
Dew point end of sensor 2 Bank1 is reached

End of start is reached
Exhaust aas mass flow sensor 2 Bank 1

)
OR
(

(
Dew point end of sensor 2 reached
OR

End of start is reached

)

Exhaust aas mass flow sensor 2

)

)
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Enable Conditions

TRUE

FALSE

FALSE
25

TRUE

349.96
899.96

TRUE

-1.5938

1.5938

FALSE

-48.04

TRUE

2600

1000

TRUE

FALSE

30 to 90

1510 20.3

TRUE

150

TRUE

TRUE
179.91

FALSE

FALSE

199.82

deq C
dea C

Time Required

MIL lllum.

196 of 1,571



Component / System

Fault Code

Monitor Strategy Description

20 OBDGO7 ECM Summary Tables

Malfunction Criteria

Threshold Value

Secondary Parameters

Bit i-part system temperature primary control
enable

(
Temperature of catalvst 1
Temperature of catalvst 1

)
)
Cumulated time in which slow offset
adaptation was active

Debounce condition for fault confirmation by
fast offset adaptation (sensor 1, bank 1)

General enabling condition of fast offset
adaptation

Enabling condition of fast offset adaptation
due to catalyst conditioning

(
(
Bit signal valid, HEGO sensor 2 bank 1
Flaa lambda setpoint for sensor equal to 1
Rich catalvst purae

Bank-independent disabling conditions of
fast offset adaptation

(

Fuel cut-off

Mass flow exhaust aas catalvst 1
)
OR
(
Fuel cut-off

Mass flow exhaust aas catalyst 1
)
)
(
(
Parallelization done at least once from LSU
plausibility diagnosis point of view (sensor 1,
bank 1)

(
(
Target sensor voltage for rich during active
parallelisation reached once, sensor 1, bank

Oil gas mass flow by active lambda shifting
minus the maximal possible influence of LSU
offset part, seament 1, bank 1

for time

)
OR
(
Lean target sensor voltage during active
parallelisation reached once, sensor 1, bank
2

Oxygen mass flow in catalyst 1, deduct from
maximum present LSU Offset in a fault free
system
for time

)
OR
Dynamic diagnosis error of upstream
exhaust aas sensor is not set

)
OR
(
(
lambda control is set when lambda controller
reaches lower limit FRMIN

Lambda actual value sensor 1 bank 1
Output voltage of HEGO sensor 2 bank 1

)
OR
(
lambda control is set when lambda controller
reaches lower limit FRMAX

Lambda actual value sensor 1 bank 1
Output voltage of HEGO sensor 2 bank 1

)
for time

Condition for Lambda closed loop control

upstream catalvst; bank 1
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v
i1

>=

Enable Conditions

TRUE -

349.96 dea C
869.96 dea C

100 sec

TRUE -

TRUE -

TRUE -
TRUE -
FALSE -
FALSE -

TRUE -

300 a

FALSE -

180 a

TRUE -

TRUE -

TRUE -

TRUE -

TRUE -

0.4 -

TRUE -

0.6

TRUE -

Time Required

MIL lllum.
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Component / System

Fault Code

P2195

Monitor Strategy Description

Plausibility check of upstream exhaust gas sensor when the
lambda offset is areater than the calibrated threshold

20 OBDGO7 ECM Summary Tables

Malfunction Criteria

Lambda offset of upstream exhaust gas sensor

Threshold Value

0.059998

Secondary Parameters

)
for time
)
(
(
Temperature of catalvst 1
Temperature of catalyst 1

for time
)
(
(
Mass flow exhaust aas catalvst 1
Mass flow exhaust aas catalyst 1
)
OR
(
(
Mass flow exhaust aas catalvst 1
Mass flow exhaust aas catalyst 1

for time
)
)
Condition for upstream cat LSU ready for
operation f(lamsons w)

(
Sensor tvoe sensor 1 bank 1

Lambda sianal qualitv sensor 1 bank 1
)
Hydrogen-correction-voltage, HEGO sensor
2 bank 1 with high resolution

(
CAT damaae durina past interval

Ratio total charae to charae in cviinder
Width of dead zone for lambda control
deviation

Mass flow of exhaust aas catalvst 1
Difference betweeen Lambda offset (sensor
1, bank 1) and Lambda offset (delayed by
one calculation raster)

Counter for no step in offset or increasing
offset in a row

OR

Counter for exhaust masses to debounce
fault with fast offset adaptation

)
)
)
)
No pending or confirmed DTCs

Basic enable conditions met

Debounce condition for fault confirmation by
offset adaptation (sensor 1. bank 1)

(
Debouncing of offset fault by slow offset
adaptation

(
Slow offset adaptation
(

Bit p-part controlability primary control
enable

(
(

Lambda requlator setpoint active

Width of dead zone for lambda control
deviation

OR

(
Lambda closed loop control (upstream
catalvst). bank 1

OR

(
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Enable Conditions

>= 1
> 499.96

< 899.96

= 0

> 3.888888889
< 69.44444444
> 2.083333333
<= 3.888888889
>= 4

= TRUE

> 0

<= 12

<= 0.08057

= FALSE
<= 1.02002

= 0

>= 200

<= 0.0079956
>= 2

>= 4

= see sheet inhibit
table

= see sheet enable
tables

= TRUE

= TRUE

= TRUE

= TRUE

TRUE

>= 0.999969

= TRUE

dea C
deq C

alsec
alsec

alsec
alsec

counts

counts

Time Required

MIL lllum.

once per 2 Trips
drivina cvcle
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20 OBDGO7 ECM Summary Tables

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

e e e e ) I—
Lambda setpoint for sensor after addition of
trim control action is not eqaul to 0
Difference between upper limit action value >= 0 -
lambda control and temporary value before
test for enleanment protection

Difference between temporary value before >= 0 -
test for enleanment protection and lower
bound of dfr during enleanmant protection

1
4
py
c
m

Lambda (measured and setpoint) is below = FALSE -
minimal measurable lambda (bank 1)

TEMIN-limitation active. bench 1 = FALSE -
)

)

)

Current lowpass value of p-part control > 0 %
upstream primary control enable

Lambda closed loop control (upstream = TRUE -

catalyst). bank 1
(

Lambda control disabled during or after = FALSE -
Lambda swtiched ON after fuel cutoff = TRUE -
::ue\ cut off is active = FALSE -
‘ > 8 sec

enabling lambda control

(

Absolute value of control difference in <= 0.1001 -
lambda, bank 1

Difference of counter time and plant time > 0 sec
constant

a-(b+c)

where a is Time running down after fuel

b is plant time constant for continuous
air/fuel control
c is plant parameter for dead time for lambda|

control

)

)

)

LSU sensor upstream to catalyst ready for = TRUE -
operation

lambda sensor 1 temperature. bank 1 >= 654.998 dea C
Lambda control disabled by a fault = FALSE -
lambda control is active since warmup is = TRUE -
finished

Relative air charae > 0 %
for time >= 2 sec
)

HEM condition to block lambda closed loop = FALSE -
control upstream catalyst

Lamda control active due to GDI mode = TRUE -
change

(

GDI mode homogeneous = TRUE -
for time >= 0.8 sec
)

(

Lambda control enabled for Cold operation = TRUE -
sensor 2 bank 1

OR

HEGO sensor 2 bank 1, signal valid = TRUE -
(

Status of heating enable conditions for the = TRUE -
sensor operating readiness

Protective heatina is finished = TRUE -
for time >= 15 sec
OR

Internal resistance OK for operating = TRUE -
readiness

Unfiltered internal resistance of HEGO <= 2000 Ohm
sensor

Protective heatina is finished = TRUE -
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Component / System

Fault Code

Monitor Strategy Description

20 OBDGO7 ECM Summary Tables

Malfunction Criteria

Threshold Value

Secondary Parameters

Counter for valid internal resistance
measurements

)
Status of sensor signal enable conditions for
the sensor operating readiness

(
Internal resistance OK for operating
readiness

OR

(
(

Output voltage of HEGO Sensor
Output voltage of HEGO Sensor

)
OR
Output voltage of HEGO Sensor

)
OR
Sensor voltage stuck in countervoltage band

(
(
(

Outout voltaae of HEGO Sensor
Output voltage of HEGO Sensor

)
(

Sensor open circuit fault existed in previous
trip

OR

Sensor open circuit fault currently not
detected

)
Electrical diagnostics enabled

)
for time.
)

)
for time
)
)
)
Bit p-part system balanced primary control
enable

(
(
Lambda setpoint for sensor is set equal to 1

OR
Lambda setpoint for sensor is set equal to 1

for time

Rich catalyst purae
Mass flow of exhaust aas. sensor 2
)

P-part active from temperature and dynamic
diaanosis

(
Temperature of catalvst 1
Temperature of catalvst 1
)

)
Bit I-part alobal primarv control enable
(

(
Current lowpass value of |-part load primary
control enable
Current lowpass value of I-part load primary
control enable

Diagnosis of canister purge system is active

Ratio total charae to charge in cviinder
Width of dead zone for lambda control

deviation
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Enable Conditions

3 counts
TRUE -
TRUE -

0.551758 v
1.201172 \%
0.322266 v
TRUE -
0.551758 \2
0.322266 v
TRUE -
TRUE -
TRUE -
20 sec
0.2 sec
TRUE -
TRUE -
FALSE -

10 sec
FALSE -

25 a
TRUE -
349.96 dea C
899.96 deqa C
TRUE -
-1.5938 %
1.5938 %
FALSE -

1 -

0 -

Time Required

MIL lllum.
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Component / System

Fault Code

Monitor Strategy Description

20 OBDGO7 ECM Summary Tables

Malfunction Criteria

Threshold Value

Secondary Parameters

Maximum value among the engine coolant
temperature and model-based substitute
value for engine temperature signal in case
of error

(
Bit I-part global load and engine speed
control enable

(
Enaine speed with low resolution
Enaine speed with low resolution
(
Half enaine mode active

Relative air mass during half engine mode
(see Look-Up table #P2096-2)

Relative air mass during half engine mode
(see Look-Up table #P2096-3)

)
OR

Half enaine mode active

Relative air mass (see Look-Up Table
#P2096-4)
Relative air mass (see Look-Up Table
#P2096-5)
)

Bit i-part svstem primary control enable

(
Current integrator value of P-part balanced
primary control enable

(
Dew point end of sensor 2 Bank1 is reached

End of start is reached
Exhaust gas mass flow sensor 2 Bank 1
)

OR
(

(
Dew point end of sensor 2 reached

OR
End of start is reached

Exhaust aas mass flow sensor 2

)
)
Bit i-part system temperature primary control
enable

Temperature of catalvst 1
Temperature of catalvst 1
)

)
)
Cumulated time in which slow offset
adaptation was active

)
Debounce condition for fault confirmation by
fast offset adaptation (sensor 1, bank 1)

General enabling condition of fast offset
adaptation

(
Enabling condition of fast offset adaptation
due to catalvst conditionina

(
(
Bit sianal valid, HEGO sensor 2 bank 1
Flaa lambda setpoint for sensor eaual to 1
Rich catalyst purae

Bank-independent disabling conditions of
fast offset adaptation

Fuel cut-off

Mass flow exhaust qas catalyst 1
)
OR
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Enable Conditions

-48.04

TRUE

2600

1000

TRUE

FALSE

30 to 90

151t020.3

TRUE

150

TRUE

TRUE
179.91

FALSE

FALSE

199.82

TRUE

349.96
869.96

100

TRUE

TRUE

TRUE
TRUE
FALSE
FALSE

TRUE
300

deg C

dea C
dea C

Time Required

MIL lllum.
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Component / System

Fault Code

Monitor Strategy Description

20 OBDGO7 ECM Summary Tables

Malfunction Criteria

Threshold Value

Secondary Parameters

(

Fuel cut-off

Mass flow exhaust aas catalvst 1
)
)
(

(

Parallelization done at least once from LSU
plausibility diagnosis point of view (sensor 1,
bank 1)

(
(
Target sensor voltage for rich during active
parallelisation reached once, sensor 1, bank
2

Oil gas mass flow by active lambda shifting
minus the maximal possible influence of LSU
offset part, seament 1, bank 1

for time

)
OR
(
Lean target sensor voltage during active
parallelisation reached once, sensor 1, bank

Oxygen mass flow in catalyst 1, deduct from
maximum present LSU Offset in a fault free
system

for time

)
)
OR

Dynamic diagnosis error of upstream
exhaust gas sensor is not set

)
OR
(
(
lambda control is set when lambda controller
reaches lower limit FRMIN

Lambda actual value sensor 1 bank 1
Output voltage of HEGO sensor 2 bank 1

)

OR
(
lambda control is set when lambda controller
reaches lower limit FRMAX

Lambda actual value sensor 1 bank 1
Output voltage of HEGO sensor 2 bank 1

)

for time
Condition for Lambda closed loop control
upstream catalvst; bank 1

for time
)
(
(
Temperature of catalvst 1
Temperature of catalvst 1
)

for time
)
(
(
Mass flow exhaust aas catalvst 1
Mass flow exhaust qas catalyst 1
)
OR
(

(
Mass flow exhaust aas catalvst 1
Mass flow exhaust qas catalyst 1
)
for time
)
)
Condition for upstream cat LSU ready for
operation f(lamsons w)

Sensor tvpe sensor 1 bank 1
Lambda sianal quality sensor 1 bank 1

)
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Enable Conditions

FALSE
180

TRUE

TRUE

TRUE

TRUE

TRUE

0.4

TRUE

0.6

TRUE

499.96
899.96

3.888888889
69.44444444

2.083333333
3.888888889

deq C
dea C

alsec
alsec

alsec
alsec

Time Required

MIL lllum.
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Component / System

<=

Fault Code

P2198

Monitor Strategy Description

Plausibility check of upstream exhaust gas sensor when the
lambda offset is lesser than the calibrated threshold

20 OBDGO7 ECM Summary Tables

Malfunction Criteria

Lambda offset of upstream exhaust gas sensor,
bank 2

Threshold Value

-0.059998

Secondary Parameters

Hydrogen-correction-voltage, HEGO sensor
2 bank 1 with high resolution

(
CAT damaae durina past interval

Ratio total charge to charge in cviinder
Width of dead zone for lambda control
deviation

)
Mass flow of exhaust aas catalvst 1
Difference betweeen Lambda offset (sensor
1, bank 1) and Lambda offset (delayed by
one calculation raster)

(
Counter for no step in offset or increasing
offset in a row

OR

Counter for exhaust masses to debounce
fault with fast offset adaptation

)

)
)
)
)
No pending or confirmed DTCs

Basic enable conditions met

Debounce condition for fault confirmation by
offset adaptation (sensor 1. bank 2)

Debouncing of offset fault by slow offset
adaptation, bank 2

Slow offset adaptation, bank 2

Bit p-part controlability primary control
enable 2

(
(
Lambda requlator setpoint active, bank 2

Width of dead zone for lambda control
deviation

OR

(
Lambda closed loop control (upstream
catalyst), bank 2

OR

(
Lambda setpoint for sensor after addition of
trim control action, bank 2 is not eqaul to 0

Difference between upper limit action value
lambda control and temporary value before
test for enleanment protection, bank 2

Difference between temporary value before
test for enleanment protection, bank 2 and
lower bound of dfr during enleanmant
protection

Lambda (measured and setpoint) is below
minimal measurable lambda (bank 2)
TEMIN-limitation active, bench 2

)

)
)
Current lowpass value of p-part control
upstream primary control enable 2
Lambda closed loop control (upstream
catalyst). bank 2

(

Lambda control disabled during or after
Lambda swtiched ON after fuel cutoff, bank
2

(
Fuel cut off is active, bank 2

enabling lambda control
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Enable Conditions

0.08057

FALSE

1.02002
0

200
0.0079956

see sheet inhibit
table

see sheet enable
tables

TRUE
TRUE
TRUE

TRUE

TRUE

0.999969
TRUE

TRUE

FALSE

FALSE

TRUE

FALSE

TRUE

FALSE

counts

counts

Time Required

once per
driving cvcle

MIL lllum.

2 Trips
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20 OBDGO7 ECM Summary Tables

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

e e e Y I—
OR
(
Absolute value of control difference in <= 0.1001 -
lambda, bank 2
Difference of counter time and plant time > 0 sec
constant
a-(b+c)
where a is Time running down after fuel
b is plant time constant for continuous
air/fuel control, bank 2
c is plant parameter for dead time for lambda|
control, bank 2
)
)
)
LSU sensor upstream to catalyst ready for = TRUE -
operation, bank 2
(
lambda sensor 1 temperature, bank 2 >= 654.998 dea C
)
Lambda control disabled by a fault, bank 2 = FALSE -
lambda control is active since warmup is = TRUE -
finished
Relative air charae > 0 %
for time >= 2 sec
)
HEM condition to block lambda closed loop = FALSE -
control upstream catalyst, bank 2
Lamda control active due to GDI mode = TRUE -
chanae
(
GDI mode homoaeneous = TRUE -
for time >= 0.8 sec
)
)
(
Lambda control enabled for Cold operation = TRUE -
sensor 2 bank 2
OR
HEGO sensor 2 bank 2, signal valid = TRUE -
(
Status of heating enable conditions for the = TRUE -
sensor operating readiness
Protective heatina is finished. bank 2 TRUE -
for time 15 sec
OR
Internal resistance OK for operating = TRUE -
readiness, bank 2
Unfiltered internal resistance of HEGO <= 2000 Ohm
sensor, bank 2
Protective heatina is finished. bank 2 TRUE -
Counter for valid internal resistance 3 counts
measurements, bank 2
)
Status of sensor signal enable conditions for = TRUE -
the sensor operating readiness. bank 2
(
Internal resistance OK for operating = TRUE -
readiness
OR
(
(
Output voltaae of HEGO Sensor. bank 2 >= 0.551758 Vv
Output voltae of HEGO Sensor. bank 2 <= 1.201172 v
)
OR
Outout voltae of HEGO Sensor. bank 2 <= 0.322266 \2
)
OR
Sensor voltage stuck in countervoltage band = TRUE -
(
(
(
Output voltage of HEGO Sensor, bank 2 < 0.551758 v
Output voltage of HEGO Sensor, bank 2 > 0.322266 \%
)
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Component / System

Fault Code

Monitor Strategy Description

20 OBDGO7 ECM Summary Tables

Malfunction Criteria

Threshold Value

Secondary Parameters

(

Sensor open circuit fault existed in previous
trip

OR

Sensor open circuit fault currently not
detected

)
Electrical diagnostics enabled, bank 2

)
for time
)
)
for time
)
)
)
Bit p-part system balanced primary control
enable 2

(
(
Lambda setpoint for sensor is set equal to 1,
bank 2

OR

Lambda setpoint for sensor is set equal to 1,
bank 2

for time

)
Rich catalvst purae. bank 2

Mass flow of exhaust gas, sensor 1, bank 2

)
P-part active from temperature and dynamic
diaanosis, bank 2

(
Temperature of catalvst 1. bank 2
Temperature of catalyst 1, bank 2
)

)
Bit I-part alobal primarv control enable

(
Current lowpass value of I-part load primary
control enable
Current lowpass value of |-part load primary
control enable

Diagnosis of canister purge system is active

Ratio total charge to charge in cviinder
Width of dead zone for lambda control
deviation

Maximum value among the engine coolant
temperature and model-based substitute
value for engine temperature signal in case
of error

(

Bit I-part global load and engine speed
control enable

(
Enaine speed with low resolution
Enaine speed with low resolution
(
Half enaine mode active

Relative air mass during half engine mode
(see Look-Up table #P2096-2)

Relative air mass during half engine mode
(see Look-Up table #P2096-3)

)

OR
Half enaine mode active

Relative air mass (see Look-Up Table
#P2096-4)
Relative air mass (see Look-Up Table
#P2096-5)
)

)
)
)
)
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Enable Conditions

TRUE

TRUE

TRUE

20

0.2

TRUE

TRUE

FALSE

FALSE
25

TRUE

349.96
899.96

TRUE

-1.5938

1.5938

FALSE

-48.04

TRUE

2600

1000

TRUE

99.8

FALSE

30 to 90

15t020.3

dea C
deq C

deg C

Time Required

MIL lllum.
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Component / System

Fault Code

Monitor Strategy Description

20 OBDGO7 ECM Summary Tables

Malfunction Criteria

Threshold Value

Secondary Parameters

(
Bit i-part system primary control enable,
bank 2

(
Current integrator value of P-part balanced
primary control enable, bank 2

(
Dew point end of sensor 1 Bank 2 is
reached

End of start is reached

Exhaust aas mass flow sensor 1 Bank 2
)
OR
(

Dew point end of sensor 2 reached, bank 2

OR
End of start is reached

Exhaust aas mass flow sensor 1 Bank 2

)
)
Bit i-part system temperature primary control
enable, bank 2

(
Temperature of catalvst 1. bank 2
Temperature of catalyst 1, bank 2
)

)
)
Cumulated time in which slow offset
adaptation was active, bank 2

)
Debounce condition for fault confirmation by
fast offset adaptation (sensor 1, bank 2)

General enabling condition of fast offset
adaptation. bank 2

(
Enabling condition of fast offset adaptation
due to catalyst conditioning, bank 2

(

(

Bit sianal valid. HEGO sensor 2 bank 2
Flag lambda setpoint for sensor equal to 1,
bank 2

Rich catalyst purae. bank 2
Bank-independent disabling conditions of
fast offset adaptation

(
Fuel cut-off, bank

Mass flow exhaust aas catalvst 1. bank 2
)
OR
(
Fuel cut-off

Mass flow exhaust aas catalvst 1. bank 2
)

)

(

(

Parallelization done at least once from LSU

plausibility diagnosis point of view (sensor 1,
ank 2)

(
(
Target sensor voltage for rich during active

parallelisation reached once, sensor 1, bank

Oil gas mass flow by active lambda shifting
minus the maximal possible influence of LSU
offset part, seament 1, bank 2

for time

)
OR
(
Lean target sensor voltage during active
parallelisation reached once, sensor 1, bank
2
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Enable Conditions

TRUE

150

TRUE

TRUE

179.91

FALSE

FALSE

199.82

TRUE

349.96
869.96

100

TRUE

TRUE

TRUE
TRUE

FALSE
FALSE

TRUE
300

FALSE

180

TRUE

TRUE

TRUE

dea C
deq C

Time Required

MIL lllum.
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Component / System

Fault Code

Monitor Strategy Description

20 OBDGO7 ECM Summary Tables

Malfunction Criteria

Threshold Value

Secondary Parameters

Oxygen mass flow in catalyst 1, deduct from
maximum present LSU Offset in a fault free
system, bank 2

for time

)
)
OR

Dynamic diagnosis error of upstream
exhaust gas sensor is not set

)
OR
(

(
lambda control is set when lambda controller
reaches lower limit FRMIN, bank 2

Lambda actual value sensor 1 bank 2
Output voltaae of HEGO sensor 2 bank 2
)

OR
(
lambda control is set when lambda controller
reaches lower limit FRMAX, bank 2

Lambda actual value sensor 1 bank 2
Output voltage of HEGO sensor 2 bank 2
)
for time

Condition for Lambda closed loop control
upstream catalyst; bank 2

for time.
)

(
(
Temperature of catalyst 1, bank 2
Temperature of catalvst 1. bank 2
)
for time
)
(
(
Mass flow exhaust aas catalvst 1. bank 2
Mass flow exhaust qas catalyst 1, bank 2
)

OR
(
(
Mass flow exhaust aas catalvst 1. bank 2
Mass flow exhaust qas catalyst 1, bank 2
)

for time.
)

)
Condition for upstream cat LSU ready for
operation f(lamsons w), bank 2

(

Sensor type sensor 1 bank 2

Lambda sianal quality sensor 1 bank 2
)
Hydrogen-correction-voltage, HEGO sensor
2 bank 2 with high resolution

(
CAT damaae durina past interval
(

Ratio total charae to charae in cviinder
Width of dead zone for lambda control
deviation

)
Mass flow of exhaust gas catalyst 1, bank 2

Difference betweeen Lambda offset (sensor
1, bank 2) and Lambda offset (delayed by
one calculation raster)

Counter for no step in offset or increasing
offset in a row, bank 2

OR

Counter for exhaust masses to debounce
fault with fast offset adaptation. bank 2

)
)
)
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Enable Conditions

13

TRUE

TRUE
0.4
TRUE

0.6

2
TRUE

499.96
899.96

3.888888889
69.44444444

2.083333333
3.888888889

4
TRUE
0
12

0.08057

FALSE

1.02002
0

200

0.0079956

9

deq C
dea C

alsec
alsec

alsec
alsec

counts

counts

Time Required

MIL lllum.
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20 OBDGO7 ECM Summary Tables

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

e e e e Y I—
)
)

No pending or confirmed DTCs = see sheet inhibit -
table
Basic enable conditions met = see sheet enable -
tables
P2197 Plausibility check of upstream exhaust gas sensor when the |Lambda offset of upstream exhaust gas sensor, > 0.059998 - Debounce condition for fault confirmation by = TRUE - once per 2 Trips
lambda offset is greater than the calibrated threshold bank 2 offset adaptation (sensor 1, bank 2) driving cvcle
Debouncing of offset fault by slow offset = TRUE -
adaptation, bank 2
(
Slow offset adaptation, bank 2 = TRUE -
(
Bit p-part controlability primary control = TRUE -
enable 2
(
(
Lambda reaulator setooint active. bank 2 = TRUE -
(
Width of dead zone for lambda control >= 0.999969 -
deviation
OR
(
Lambda closed loop control (upstream = TRUE -
catalyst), bank 2
OR
(
Lambda setpoint for sensor after addition of = TRUE -

trim control action, bank 2 is not eqaul to 0

Difference between upper limit action value >= 0 -
lambda control and temporary value before
test for enleanment protection, bank 2

Difference between temporary value before >= 0 -
test for enleanment protection, bank 2 and
lower bound of dfr during enleanmant

protection

Lambda (measured and setpoint) is below = FALSE -
minimal measurable lambda (bank 2)

TEMIN-limitation active. bench 2 = FALSE -
)

)

)

Current lowpass value of p-part control > 0 %
upstream primary control enable 2

Lambda closed loop control (upstream = TRUE -

catalyst), bank 2
(

Lambda control disabled during or after = FALSE -
Lambda swtiched ON after fuel cutoff, bank = TRUE -
2
(
Fuel cut off is active, bank 2 = FALSE -
(

> 8 sec
enabling lambda control
OR
(
Absolute value of control difference in <= 0.1001 -
lambda, bank 2
Difference of counter time and plant time > 0 sec
constant
a-(b+c)

where a is Time running down after fuel

b is plant time constant for continuous
air/fuel control, bank 2

c is plant parameter for dead time for lambdal
control, bank 2

)
)
)

LSU sensor upstream to catalyst ready for = TRUE -
operation, bank 2

(

lambda sensor 1 temperature, bank 2 >= 654.998 deqa C
)

Lambda control disabled by a fault, bank 2 = FALSE -
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Component / System

Fault Code

Monitor Strategy Description

20 OBDGO7 ECM Summary Tables

Malfunction Criteria

Threshold Value

Secondary Parameters

lambda control is active since warmup is
finished

Relative air charae

for time

)
HEM condition to block lambda closed loop
control upstream catalyst. bank 2

Lamda control active due to GDI mode
chanae

(
GDI mode homoaeneous
for time

)
)
(
Lambda control enabled for Cold operation
sensor 2 bank 2

OR

HEGO sensor 2 bank 2, signal valid

(
Status of heating enable conditions for the
sensor operating readiness

Protective heatina is finished. bank 2
for time

OR
Internal resistance OK for operating
readiness, bank 2

Unfiltered internal resistance of HEGO
sensor, bank 2

Protective heating is finished, bank 2
Counter for valid internal resistance
measurements, bank 2

)
Status of sensor signal enable conditions for
the sensor operating readiness, bank 2

(
Internal resistance OK for operating
readiness

OR

(
(
Output voltaae of HEGO Sensor. bank 2
Output voltae of HEGO Sensor. bank 2
)
OR

Output voltae of HEGO Sensor, bank 2
)

OR
Sensor voltage stuck in countervoltage band

(
(
(

Output voltage of HEGO Sensor, bank 2
Output voltage of HEGO Sensor, bank 2

)
(

Sensor open circuit fault existed in previous
trio

OR

Sensor open circuit fault currently not
detected

)
Electrical diagnostics enabled, bank 2

)
for time
)
)
for time

)
)
Bit p-part system balanced primary control
enable 2

(
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Enable Conditions

TRUE

N o

FALSE

TRUE

TRUE
0.8

TRUE

TRUE

TRUE

TRUE
15

TRUE

2000

TRUE

TRUE

TRUE

0.551758
1.201172

0.322266

TRUE

0.551758
0.322266

TRUE

TRUE

TRUE

20

TRUE

Ohm

counts

<<

<<

Time Required

MIL lllum.
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Component / System

Fault Code

Monitor Strategy Description

20 OBDGO7 ECM Summary Tables

Malfunction Criteria

Threshold Value

Secondary Parameters

(

Lambda setpoint for sensor is set equal to 1,
bank 2

OR

Lambda setpoint for sensor is set equal to 1,
bank 2

for time

)

Rich catalvst purae. bank 2
Mass flow of exhaust gas, sensor 1, bank 2

)
P-part active from temperature and dynamic
diaanosis, bank 2

Temperature of catalvst 1. bank 2
Temperature of catalvst 1. bank 2

)
Bit I-part alobal primarv control enable

(
Current lowpass value of I-part load primary
control enable

Current lowpass value of |-part load primary
control enable

)

Diagnosis of canister purge system is active

Ratio total charae to charae in cviinder
Width of dead zone for lambda control
deviation

Maximum value among the engine coolant
temperature and model-based substitute
value for engine temperature signal in case
of error

(
Bit I-part global load and engine speed
control enable

(
Engine speed with low resolution
Enaine speed with low resolution

Half enaine mode active

Relative air mass during half engine mode
(see Look-Up table #P2096-2)

Relative air mass during half engine mode
(see Look-Up table #P2096-3)

)

OR
Half enaine mode active

Relative air mass (see Look-Up Table
#P2096-4)
Relative air mass (see Look-Up Table
#P2096-5)
)

Bit i-part system primary control enable,
bank 2

(
Current integrator value of P-part balanced
primary control enable, bank 2

(

(
Dew point end of sensor 1 Bank 2 is
reached

End of start is reached

Exhaust aas mass flow sensor 1 Bank 2
)

OR
(
(
Dew point end of sensor 2 reached, bank 2

OR
End of start is reached
)

Exhaust qas mass flow sensor 1 Bank 2
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Enable Conditions

TRUE

FALSE

FALSE
25

TRUE

349.96
899.96

TRUE

-1.5938

1.5938

FALSE

TRUE
2600
1000

TRUE

203

FALSE
30 to 90

151t020.3

TRUE

150

TRUE

TRUE

179.91

FALSE

FALSE

199.82

dea C
dea C

deg C

Time Required

MIL lllum.
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Component / System

Fault Code

Monitor Strategy Description

20 OBDGO7 ECM Summary Tables

Malfunction Criteria

Threshold Value

Secondary Parameters

)
)
)
Bit i-part system temperature primary control
enable, bank 2

(
Temperature of catalvst 1. bank 2
Temperature of catalyst 1, bank 2

)
)
Cumulated time in which slow offset
adaptation was active, bank 2

)
Debounce condition for fault confirmation by
fast offset adaptation (sensor 1, bank 2)

General enabling condition of fast offset
adaptation, bank 2
(

Enabling condition of fast offset adaptation
due to catalyst conditioning, bank 2

(
(
Bit sianal valid. HEGO sensor 2 bank 2
Flag lambda setpoint for sensor equal to 1,
bank 2

Rich catalyst purae. bank 2
Bank-independent disabling conditions of
fast offset adaptation

(
Fuel cut-off. bank

Mass flow exhaust aas catalvst 1. bank 2
)
OR
(
Fuel cut-off

Mass flow exhaust qas catalyst 1, bank 2
)
)
(
(
Parallelization done at least once from LSU
plausibility diagnosis point of view (sensor 1,
bank 2)

(
(
Target sensor voltage for rich during active
parallelisation reached once, sensor 1, bank
2

Oil gas mass flow by active lambda shifting
minus the maximal possible influence of LSU
offset part, seqment 1, bank 2

for time

)
OR
(
Lean target sensor voltage during active
parallelisation reached once, sensor 1, bank
2

Oxygen mass flow in catalyst 1, deduct from
maximum present LSU Offset in a fault free
svstem, bank 2

for time

)
)
OR

Dynamic diagnosis error of upstream
exhaust gas sensor is not set

)
OR
(

lambda control is set when lambda controller
reaches lower limit FRMIN, bank 2

Lambda actual value sensor 1 bank 2
Output voltage of HEGO sensor 2 bank 2
)
OR
(
lambda control is set when lambda controller
reaches lower limit FRMAX, bank 2
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Enable Conditions

= TRUE -

v

349.96 dea C
< 869.96 deq C

= TRUE -

= TRUE -

TRUE -
TRUE -

FALSE -
FALSE -

= TRUE -
> 300 a

= FALSE -
> 180 a

= TRUE -

= TRUE -

1
4
X
c
m

TRUE -

= TRUE -

A

TRUE -

Time Required

MIL lllum.
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Component / System

Fault Code

P2297

Monitor Strategy Description

Air fuel ratio signal check for oxygen sensor 1 bank 1

20 OBDGO7 ECM Summary Tables

Malfunction Criteria

Lambda equivalent value based on electrically
corrected pump current sensor 1 bank 1

Threshold Value

Secondary Parameters

Lambda actual value sensor 1 bank 2
Output voltaae of HEGO sensor 2 bank 2
)

for time

Condition for Lambda closed loop control
upstream catalvst: bank 2

)
for time
)
(
(
Temperature of catalvst 1. bank 2
Temperature of catalvst 1. bank 2

for time
)
(
(
Mass flow exhaust aas catalvst 1. bank 2
Mass flow exhaust aas catalvst 1. bank 2
)
OR
(
(
Mass flow exhaust aas catalvst 1. bank 2
Mass flow exhaust aas catalvst 1. bank 2
)
for time
)
)
Condition for upstream cat LSU ready for
operation f(lamsons w), bank 2

Sensor tvpe sensor 1 bank 2
Lambda sianal quality sensor 1 bank 2
)

Hydrogen-correction-voltage, HEGO sensor
2 bank 2 with high resolution

(
CAT damaqe during past interval

Ratio total charge to charge in cviinder
Width of dead zone for lambda control
deviation

)
Mass flow of exhaust gas catalyst 1, bank 2

Difference betweeen Lambda offset (sensor
1, bank 2) and Lambda offset (delayed by
one calculation raster)

(
Counter for no step in offset or increasing
offset in a row, bank 2

OR

Counter for exhaust masses to debounce
fault with fast offset adaptation. bank 2

)

)
)
)
)
No pending or confirmed DTCs

Basic enable conditions met

UEGO Release condition for O2 signal is
fulfiled under following condition for sensor1
bank1 :

Temperature of ceramic Sensor 1.Bank 1

(

Calculation of reverse charge sensor 1 bank
1

Condition for pump current calculation in
svnc started

Reference pump current for pump current
correction status

Valid status of correction

for time

)
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Enable Conditions

> 1

> 0.6

>= 2

= TRUE

>= 1

> 499.96

< 899.96

= 0

> 3.888888889

< 69.44444444

> 2.083333333

<= 3.888888889

>= 4

= TRUE

> 0

<= 12

<= 0.08057

= FALSE

<= 1.02002

= 0

>= 200

<= 0.0079956

>= 2

>= 4

= see sheet inhibit
table

= see sheet enable
tables

= TRUE

> 654.998

= TRUE

= TRUE

= TRUE

= TRUE

= 0.5

dea C
dea C

alsec
alsec

alsec
alsec

counts

counts

dea C

Time Required

MIL lllum.

continuous 2 Trips
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Component / System

Downstream Exhaust Gas Sensor

Fault Code

P2298

PO13A

Monitor Strategy Description

Air fuel ratio signal check for oxygen sensor 1 bank 2

Compares measured transition response time of Seconday 02
sensor 2 bank 1 with the calibrated threshold when the sensor

voltage changes Rich to Lean

20 OBDGO7 ECM Summary Tables

Malfunction Criteria

Lambda equivalent value based on electrically
corrected pump current sensor 1 bank 2

arithmetic filtered delay response time of
Secondary O2 sensor 2, bank 1, Rich to Lean:
tiArth

tiArth = old tiArth + ((((a) - (b)) - old tiArth) * 1/
sample order)

(a) Raw transition response time of secondary 02
S2B1 Rich to Lean

(b) Exhaust mass flow dependent correction for
transition response time of secondary 02 S2B1
Rich to Lean (see Look-Up-Table #P013A-2)

Threshold Value

12

0.05t00.1

sec

Secondary Parameters

Validity of Reverse Pump Current Mode
Sensor 1 Bank 1

(
Condition for evaluation temperature valid
sensor 1 bank 1

for time

Condition of UNO for sensor 1 and bank 1
regulated

)
Iniection valves are activated

End of start is reached and combustion
engine runs on its own power

Required lambda referring to lambda sensor]
fitting location

No pending or confirmed DTCs

Basic enable conditions met

UEGO Release condition for O2 signal is
fulfiled under following condition for sensor1
bank2 :

(

Temperature of ceramic Sensor 1.Bank 2
Calculation of reverse charge sensor 1 bank

Condition for pump current calculation in
sync started

Reference pump current for pump current
correction status

Valid status of correction

for time

)
Validity of Reverse Pump Current Mode
Sensor 1 Bank 2

(
Condition for evaluation temperature valid
sensor 1 bank 2

for time

)
Condition of UNO for sensor 1 and bank 2
requlated

)
Iniection valves are activated

End of start is reached and combustion
engine runs on its own power

Required lambda referring to lambda sensorf|
fitting location

No pending or confirmed DTCs

Basic enable conditions met

primary A/F commanded lambda

primary A/F commanded lambda
engine runs

Vehicle speed

enaine speed

enaine speed

engine load @ full engine mode (see Look-
Up-Table #P0420-4)

(engine load of full engine mode / 2) @ half
engine mode (see Look-Up-Table #P0420-
4)

for time

Ratio total charge to charge in cviinder

for time

Intearated air mass flow

measured ambient temperatuer

measured ambient pressure
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<=
>=
>=

Enable Conditions

FALSE -

TRUE -

TRUE -
TRUE -
TRUE -
1.19995 -
see sheet inhibit -
tables

see sheet enable -
tables

TRUE -

654.998 dea C
TRUE -
TRUE -
TRUE -

TRUE -
0.5 sec

FALSE -

TRUE -
1 sec
TRUE -
TRUE -
TRUE -
1.19995 -
see sheet inhibit -
tables

see sheet enable -
tables

1.09009 -

0.8501 -
TRUE -

4.350528278 mph

3520 rom
1000 rom
12t0 19.992 %

12t0 19.992 %

Time Required

MIL lllum.

continuous 2 Trips

2 Trip

213 of 1,571



Component / System

Fault Code

Monitor Strategy Description

20 OBDGO7 ECM Summary Tables

Malfunction Criteria

Threshold Value

Secondary Parameters

measured enaine coolant temperature
no transmission aear chanae

for time

)

(
integrated exhaust gas mass flow after the
following operation points are in the
monitoring window Bank 2

Change of exhaust gas mass flow Bank 2:
(a)-(b)

Change of exhaust gas mass flow Bank 2:
(a)-(b)

(a) exhaust gas mass flow Bank 2

(b) filtered exhaust aas mass flow Bank 2
PT1 time constant

Low window exhaust gas mass flow Bank 2
(see Look-Up-Table #P0420-2)

Low window exhaust aas mass flow Bank 2

Low window exhaust aas mass flow bank 1
(a) minimum exhaust gas mass flow bank 1

(b) offset exhaust gas mass flow bank 1 at
tip-out
for time

High window exhaust gas mass flow bank 1
(see Look-Up-Table #P0420-1)

High window exhaust gas mass flow bank 1

)
(
Modeled catalyst temperature gradient bank

(a)-(b)
Modeled catalyst temperature gradient bank

1:

(a)-(b)

(a) Modeled catalvst temperature bank 1

(b) filtered modeled catalyst temperature
bank 1

PT1 time constant

Low window modeled catalyst temperature
Low window Modeled catalyst temperature
bank 1

High window modeled catalyst temperature
bank 1

High window Modeled catalyst temperature
bank 1

Modeled catalyst temperature bank 1 after
the first enaine start and driving

for time

)N

(«
Integrated purge mass flow after a longer
purge stop
HC concentration factor in chacoal canister

relative fuel portion of canister purge to
injected fuel mass : (a) / (b)

(a) fuel mass supplied by canister purge
control

(b) fuel mass supplied by iniection

OR
open loop canister purge control
OR

canister purge control mass flow into the
manifold

(
integrated exhaust gas mass flow bank 1
since engine start (see Look-Up-Table

#P0420-3)
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>=

<=

>

Enable Conditions

60

6.944444444

-6.944444444

1.20029304
22.222222222222

27.77T777777777
8
3.888888889

(a) - (b)
3.888888889

0.833333333
3
22.222222222222
27.77T777777777

8
3.888888889

40.0078

-40.0078

4.9989321
650.006
520.022
780.014
600.014

420.06

12
1.51

40

0.200012

TRUE

5.555555556

1600 to 2850

glsec

glsec

sec
glsec

alsec

glsec
glsec
sec

glsec

glsec

deg C

deg C

deq C
deg C

deg C
deg C

deg C

9

factor

glsec

Time Required

MIL lllum.
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Component / System

Fault Code

Monitor Strategy Description

20 OBDGO7 ECM Summary Tables

Malfunction Criteria

Threshold Value

Secondary Parameters

integrated exhaust gas mass flow bank 1
after the following sensors's readiness
(
Secondarv O2 sensor readiness bank 1
Primary A/F sensor readiness bank 1
)

temperature deviation of Primary A/F sensor]|
heater control bank 1: (a) - (b)

(a) primary A/F sensor temperature set point
for heater control

(b) measured primary A/F sensor
temperature for heater control

statemachine = sm

statemachine (sm =0) : inactive

a commanded lambda active

primarv A/F commanded lambda

if the following conditions are met,
sm moves to sm =2

Secondarv O2 sensor voltaae bank1

if the following conditions are met,
sm moves tosm =1

Secondarv O2 sensor voltaae bank1
Secondary O2 sensor voltage bank1
statemachine (sm=1) - rich mixture in
catalyst

a commanded lambda active

primarv A/F commanded lambda bank1
for time

for time

if the following conditions are met, sm
moves tosm =2

(

Secondary O2 sensor voltage gradient over
0.05s

Secondary O2 sensor voltage bank1

OR
Secondary O2 sensor voltage bank1

)
Intearated exhaust mass flow bank 1

if the following conditions are met,
sm moves tosm =3
(

Secondary O2 sensor voltage bank 1
OR

(
Secondary O2 sensor voltage bank 1
Secondary O2 sensor voltage gradient over
0.05s

Secondary O2 sensor voltage gradient over
0.05s

Intearated Oxvaen mass flow bank 1

(
Primarv A/F sensor lambda bank 1
(a) Primary lambda control set point bank 1

(b) maximum lambda deviation of lean
mixture

Primary A/F sensor lambda bank 1

(a) Primarv lambda control set point

(b) maximum lambda deviation of rich
mixture

for time

Integrated rich exhaust gas mass flow bank
1

)
And
(
Secondary O2 sensor voltage bank 1

(@) minimum secondarv O2 voltaae

(b) Offset voltage of Secondary O2 sensor
)
statemachine (sm=2) -
Lean mixture in catalyst

a commanded lambda active
primary A/F commanded lambda
for time

for time

ECM Section Page 215 of 509

>

>=

>=

>=

Enable Conditions

40 g
350.0 dea C
64.9922 deg C
800.006 deg C
FALSE -
1 -
0.749512 \2
0.749512 \2
0.450439 v
TRUE -
TRUE -
0.91992 -
3 sec
02 sec
0.069 Vis
0.749512 \2
0.749512 v
0.12 a
0.85083 v
0.749512 \2
0.09944 Vis
-0.09944 Vis
0.15 a
(a) + (b)
0.05005 -
(a)-(b)
0.05005 -
0.2 sec
15 g
(a) + (b)
0.030518 \2
TRUE -
1.08008 -
3 sec
02 sec

Time Required

MIL lllum.
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Component / System

Fault Code

Monitor Strategy Description

20 OBDGO7 ECM Summary Tables

Malfunction Criteria

Threshold Value

Secondary Parameters

if the following conditions are met,
sm moves to sm =4

(«

Secondarv O2 sensor voltaae
for time

)
OR
(
Secondary O2 sensor voltage

Secondary O2 sensor voltage gradient over
0.05s

Secondary O2 sensor voltage gradient over
0.05s

Intearated Oxvaen mass flow bank 1

N

Primary A/F sensor lambda

(a) Primarv lambda control set point
(b) maximum lambda deviation of lean
mixture

Primarv A/F sensor lambda

(a) Primary lambda control set point
(b) maximum lambda deviation of rich
mixture

for time

Integrated lean exhaust gas mass flow bank
1

)

statemachine (sm=3) -
Lean mixture in catalyst

a commanded lambda active bank 1

primarv A/F commanded lambda bank 1
for time

for time

if the following conditions are met,
sm moves to sm =4

(

Secondary O2 sensor voltage bank 1
for time

OR

(
Secondary O2 sensor voltage bank 1
Secondary O2 sensor voltage gradient over
0.05s

Secondary O2 sensor voltage gradient over
0.05s

Intearated Oxvaen mass flow bank 1

(
Primary A/F sensor lambda bank 1

(a) Primary lambda control set point

(b) maximum lambda deviation of lean
mixture

Primary A/F sensor lambda bank 1

(a) Primarv lambda control set point

(b) maximum lambda deviation of rich
mixture

for time

Integrated lean exhaust gas mass flow bank
1

)
(
Secondary O2 sensor voltage difference: (a)
- (b)

(a) old Secondary O2 sensor voltage bank 1

(b) Secondary O2 sensor voltaae bank 1
Secondary O2 sensor voltage bank 1
for time

statemachine (sm=4) -

Rich mixture in catalvst

a commanded lambda active

oprimarv A/F commanded lambda

for time

for time

if the following conditions are met,
sm moves to sm =3

(

Secondary O2 sensor voltage bank 1
OR

(
Secondarv O2 sensor voltaae bank 1
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<=
(a)
(b)

<=

>=

<=
<=

<=
(a)
(b)

>=

v
i

Enable Conditions

0.150146
0.1

0.150146
0.09944

-0.09944

0.1

(a) + (b)
0.05005
(a) - (b)
0.05005

0.2
15

TRUE

TRUE
1.08008
3

0.2

0.150146
0.1

0.150146
0.09944
-0.09944

0.1

(@) + (b)
0.05005
(a) - (b)
0.05005

0.2
15

0.014648

0.202637
25

TRUE
TRUE
0.91992

3
0.2

0.85083

0.749512

Time Required
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Component / System

Downstream Exhaust Gas Sensor

Fault Code

P013B

Monitor Strategy Description

Compares measured transition response time of Seconday 02
sensor 2 bank 1 with the calibrated threshold when the sensor

voltage changes Lean to Rich

20 OBDGO7 ECM Summary Tables

Malfunction Criteria

EWMA filtered delay response time (a) - (b) of
Secondary O2 sensor 2, bank 1, Lean to Rich

(a) Raw transition response time of secondary 02
S2B1 Lean to Rich

(b) Exhaust mass flow dependent correction for
transition response time of secondary 02 S2B1
Lean to Rich (see Look-Up-Table #P013A-1)

Threshold Value

0.6

0.06 to 0.07

sec

Secondary Parameters

Secondary O2 sensor voltage gradient over
0.05s
Secondary O2 sensor voltage gradient over
0.05s

Intearated Oxvaen mass flow bank 1
N

(
Primary A/F sensor lambda bank 1
(a) Primary lambda control set point bank 1

(b) maximum lambda deviation of lean
mixture

Primary A/F sensor lambda bank 1

(a) Primary lambda control set point

(b) maximum lambda deviation of rich
mixture

for time

Integrated rich exhaust gas mass flow bank

And
(

No pending or confirmed DTCs

Basic enable conditions met

primary A/F commanded lambda

primary A/F commanded lambda

engine runs

Vehicle speed

enaine speed

enaine speed

engine load @ full engine mode (see Look-
Up-Table #P0420-4)

(engine load of full engine mode / 2) @ half
engine mode (see Look-Up-Table #P0420-
4)

for time

Ratio total charae to charae in cviinder

for time

Intearated air mass flow

measured ambient temperatuer

measured ambient pressure

measured enaine coolant temperature

no transmission gear chanae

for time

)

(

integrated exhaust gas mass flow after the
following operation points are in the
monitoring window bank 1

(

Change of exhaust gas mass flow bank 1:
(a)-(b)

Change of exhaust gas mass flow bank 1:
(a)-(b)

(a) exhaust aas mass flow bank 1

(b) filtered exhaust aas mass flow bank 1
PT1 time constant

Low window exhaust gas mass flow bank 1
(see Look-Up-Table #P0420-2)

Low window exhaust aas mass flow bank 1

Low window exhaust aas mass flow bank 1
(a) minimum exhaust gas mass flow bank 1
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<=

<=

<=

Enable Conditions

0.09944
-0.09944

0.15
(a) + (b)

0.05005
(a) - (b)
0.05005

0.2
15

see sheet inhibit
table

see sheet enable
tables

1.09009

0.8501

TRUE

4.350528278

3520
1000
12 t0 19.992

12t0 19.992

60

6.944444444

-6.944444444

1.20029304
22.222222222222

2777777777777
8
3.888888889

(a) - (b)
3.888888889

Vis

Vis

mph

rom
om

%

glsec

glsec

sec
glsec

alsec

glsec

Time Required

counts

MIL lllum.

1 Trip

EWMA
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Component / System

Fault Code

Monitor Strategy Description

20 OBDGO7 ECM Summary Tables

Malfunction Criteria

Threshold Value

Secondary Parameters

(b) offset exhaust gas mass flow bank 1 at
tip-out
for time

High window exhaust gas mass flow bank 1
(see Look-Up-Table #P0420-1)

High window exhaust gas mass flow bank 1

)
(
Modeled catalyst temperature gradient bank

1:
(a)-(b)
Modeled catalyst temperature gradient bank

(a)-(b)

(a) Modeled catalvst temperature bank 1

(b) filtered modeled catalyst temperature
bank 1

PT1 time constant

Low window modeled catalvst temperature
Low window Modeled catalyst temperature
bank 1

High window modeled catalyst temperature
bank 1

High window Modeled catalyst temperature
bank 1

Modeled catalyst temperature bank 1 after
the first engine start and driving

for time

)

(«
Integrated purge mass flow after a longer
purge stop
HC concentration factor in chacoal canister

relative fuel portion of canister purge to
iniected fuel mass : (a)/ (b)

(a) fuel mass supplied by canister purge
control

(b) fuel mass supplied by iniection

OR

open loop canister purae control

OR

canister purge control mass flow into the
manifold

(

integrated exhaust gas mass flow bank 1
since engine start (see Look-Up-Table
#P0420-3)

integrated exhaust gas mass flow bank 1
after the following sensors's readiness

(
Secondarv 02 sensor readiness bank 1
Primary A/F sensor readiness bank 1

)

temperature deviation of Primary A/F sensor]
heater control bank 1: (a) - (b)

(a) primary A/F sensor temperature set point
for heater control

(b) measured primary A/F sensor
temperature for heater control

ine = sm
statemachine (sm =0) : inactive

a commanded lambda active

primarv A/F commanded lambda

if the following conditions are met,
sm moves to sm =2

Secondarv 02 sensor voltaae bank1
if the following conditions are met,
sm moves tosm =1

Secondarv O2 sensor voltaae bank1

Secondary O2 sensor voltage bank1
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Enable Conditions

0.833333333
>= 3
<= 22.222222222222

o
27.77T777777777

8
>= 3.888888889
<= 40.0078
>= -40.0078
= 4.9989321
<= 650.006
>= 520.022
<= 780.014
>= 600.014
> 420.06
>= 12
>= 1.51
<= 40
0.200012
= TRUE
<= 5555555556
> 1600 to 2850
> 40
>= 350.0
< 64.9922
800.006
FALSE
= 1
>= 0.749512
< 0.749512
>= 0.450439

glsec

glsec

deg C

deg C

sec
dea C
deg C
deg C
deg C

deg C

factor

glsec

deqa C
deg C

deg C

Time Required

MIL lllum.
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Fault Code

Monitor Strategy Description

20 OBDGO7 ECM Summary Tables

Malfunction Criteria

Threshold Value

Secondary Parameters

statemachine (sm=1) - rich mixture in
catalvst

a commanded lambda active

orimarv A/F commanded lambda bank1
for time

for time

if the following conditions are met, sm
moves tosm =2

(«

Secondary O2 sensor voltage gradient over
0.05s

Secondarv O2 sensor voltaae bank1

OR
Secondary O2 sensor voltage bank1

)
Intearated exhaust mass flow bank 1

if the following conditions are met,
sm moves tosm =3
(

Secondary O2 sensor voltage bank 1
OR

(
Secondarv O2 sensor voltaae bank 1
Secondary O2 sensor voltage gradient over
0.05s

Secondary O2 sensor voltage gradient over
0.05s

Intearated Oxvaen mass flow bank 1

(
Primary A/F sensor lambda bank 1
(a) Primary lambda control set point bank 1

(b) maximum lambda deviation of lean
mixture

Primary A/F sensor lambda bank 1

(a) Primary lambda control set point

(b) maximum lambda deviation of rich
mixture

for time

Integrated rich exhaust gas mass flow bank
1

)
And
(
Secondary O2 sensor voltage bank 1

(a) minimum secondarv O2 voltaae

(b) Offset voltage of Secondary O2 sensor
)
statemachine (sm=2) -

Lean mixture in catalvst

a commanded lambda active

primarv A/F commanded lambda

for time

for time

if the following conditions are met,
sm moves tosm =4

(

Secondarv O2 sensor voltaae
for time

)
OR
(
Secondary O2 sensor voltage

Secondary O2 sensor voltage gradient over
0.05s

Secondary O2 sensor voltage gradient over
0.05s

Intearated Oxvaen mass flow bank 1

)

(
Primary A/F sensor lambda

(a) Primarv lambda control set point

(b) maximum lambda deviation of lean
mixture

Primarv A/F sensor lambda

(a) Primary lambda control set point

(b) maximum lambda deviation of rich
mixture

for time

Integrated lean exhaust gas mass flow bank
1
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>=
>=

<=
>=

<=
<=

>=
>=

Enable Conditions

TRUE

TRUE
0.91992
3

0.2

0.069

0.749512

0.749512

0.12

0.85083
0.749512
0.09944
-0.09944

0.15
(@) + (b)

0.05005
(a)- (b)
0.05005

0.2
15

(a) + (b)

0.030518

TRUE
1.08008

0.2

0.150146
0.1

0.150146
0.09944

-0.09944

0.1

(a) + (b)
0.05005
(@) - (b)
0.05005

0.2
15

Vis

Vis

sec

Time Required

MIL lllum.
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Component / System Fault Code Monitor Strategy Description Malfunction Criteria Threshold Value Secondary Parameters Enable Conditions Time Required MIL lllum.
e e e e Y I—
)
statemachine (sm=3) - = TRUE -
Lean mixture in catalvst
a commanded lambda active bank 1 = TRUE -
primary A/F commanded lambda bank 1 = 1.08008 -
for time >= 3 sec
for time >= 02 sec
if the following conditions are met,
sm moves tosm =4
(
Secondary O2 sensor voltage bank 1 <= 0.150146 \2
for time >= 0.1 sec
OR
(
Secondary O2 sensor voltage bank 1 <= 0.150146 \2
Secondary O2 sensor voltage gradient over <= 0.09944 Vis
0.05s
Secondary O2 sensor voltage gradient over >= -0.09944 Vis
0.05s
Intearated Oxvaen mass flow bank 1 > 0.1 a
(
Primary A/F sensor lambda bank 1 <= (a)+ (b)
(a) Primarv lambda control set point (a)
(b) maximum lambda deviation of lean (b) 0.05005 -
mixture
Primarv A/F sensor lambda bank 1 >= (a) - (b)
(a) Primary lambda control set point
(b) maximum lambda deviation of rich 0.05005 -
mixture
for time >= 0.2 sec
Integrated lean exhaust gas mass flow bank >= 15 g
)
statemachine (sm=4) - = TRUE -
Rich mixture in catalvst
a commanded lambda active TRUE -
primary A/F commanded lambda 0.91992 -
for time 3 sec
for time >= 02 sec
if the following conditions are met,
sm moves tosm =3
Secondary O2 sensor voltage bank 1 >= 0.85083 \2
OR
(
Secondary O2 sensor voltage bank 1 >= 0.749512 v
Secondary O2 sensor voltage gradient over <= 0.09944 Vis
0.05s
Secondary O2 sensor voltage gradient over >= -0.09944 Vis
0.05s
Intearated Oxvaen mass flow bank 1 > 0.15 a
(
Primarv A/F sensor lambda bank 1 <= (a)+ (b)
(a) Primary lambda control set point bank 1 (a)
(b) maximum lambda deviation of lean (b) 0.05005 -
mixture
Primary A/F sensor lambda bank 1 >= (a) - (b)
(a) Primarv lambda control set point
(b) maximum lambda deviation of rich 0.05005 -
mixture
for time >= 0.2 sec
Integrated rich exhaust gas mass flow bank >= 15 g
1
)
And
(
Secondary O2 sensor voltage difference: (a) > 0.014648 \2
- (b)
(a) old Secondary O2 sensor voltage bank 1
(b) Secondary O2 sensor voltage bank 1
Secondarv 02 sensor voltaae bank 1 >= 0.650635 v
)
EWMA filter strateav
Fast initialization mode (FIR) TRUE
EWMA filter initial value for FIR 03 sec
EWMA filter constant 0.3398 -
Maximum number of samples per 2 counts
Total number of samples for FIR = 4 counts
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Component / System

Downstream Exhaust Gas Sensor

Fault Code

P013C

Monitor Strategy Description

Compares measured transition response time of Seconday 02|
sensor 2 bank 2 with the calibrated threshold when the sensor

voltage changes Rich to Lean

20 OBDGO7 ECM Summary Tables

Malfunction Criteria

arithmetic filtered delay response time of
Secondary O2 sensor 2, bank 2, Rich to Lean:
tiArth

tiArth = old tiArth + ((((a) - (b)) - old tiArth) * 1/
sample order)

(a) Raw transition response time of secondary 02
S2B2 Rich to Lean

(b) Exhaust mass flow dependent correction for
transition response time of secondary 02 S2B2
Rich to Lean (see Look-Up-Table #P013A-2)

Threshold Value

0.05t0 0.1

sec

Secondary Parameters

Response to Step Change mode
(RSC)

Response to Step Change mode
inactive

absolute difference : ABS( (a) - (b)
(a) measured delaved response
(b) EWMA filtered normalized
monitorina result

(c ) Step chanae detection factor
EWMA filter constant

Maximum number of samples per
Total number of samples for RSC
mode

Stablilized mode

EWMA filter constant

Total number of samples for
stablilized mode

No pending or confirmed DTCs

Basic enable conditions met

primary A/F commanded lambda

primary A/F commanded lambda
engine runs

Vehicle speed

enaine speed

enaine speed

engine load @ full engine mode (see Look-
Up-Table #P0420-4)

(engine load of full engine mode / 2) @ half
engine mode (see Look-Up-Table #P0420-
4)

for time

Ratio total charae to charae in cviinder

for time

Intearated air mass flow

measured ambient temperatuer

measured ambient pressure

measured engine coolant temperature

no transmission aear chanae

for time

(
integrated exhaust gas mass flow after the
following operation points are in the
monitoring window Bank 2

Change of exhaust gas mass flow Bank 2:
(a)-(b)

Change of exhaust gas mass flow Bank 2:
(a)-(b)

(a) exhaust aas mass flow Bank 2

(b) filtered exhaust aas mass flow Bank 2
PT1 time constant

Low window exhaust gas mass flow Bank 2
(see Look-Up-Table #P0420-2)

Low window exhaust aas mass flow Bank 2

Low window exhaust aas mass flow bank 2
(a) minimum exhaust gas mass flow bank 2

(b) offset exhaust gas mass flow bank 2 at
tip-out
for time
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VYV VoAV
i Vo A

v
i1

<=

Enable Conditions

TRUE
TRUE

(b)*(c)

0.3398
1

see sheet inhibit
table

see sheet enable
tables

1.09009

0.8501
TRUE

4.350528278

3520
1000
12 t0 19.992

12t0 19.992

1.00024

60
-39.8

52.06
TRUE

6.944444444

-6.944444444

1.20029304
22.222222222222

o
2777777777777
8
3.888888889

(a) - (b)
3.888888889

0.833333333

3

sec

counts
counts

counts

glsec

glsec

sec
glsec

alsec

glsec
glsec

sec

Time Required

MIL lllum.

2 Trip
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Component / System

Fault Code

Monitor Strategy Description

20 OBDGO7 ECM Summary Tables

Malfunction Criteria

Threshold Value

Secondary Parameters

High window exhaust gas mass flow bank 2
(see Look-Up-Table #P0420-1)

High window exhaust gas mass flow bank 2

)
(
Modeled catalyst temperature gradient bank

2:
(a) - (b)
Modeled catalyst temperature gradient bank

(a)-(b)

(@) Modeled catalvst temperature bank 2
(b) filtered modeled catalyst temperature
bank 2

PT1 time constant

Low window modeled catalvst temperature
Low window Modeled catalyst temperature
bank 2

High window modeled catalyst temperature
bank 2

High window Modeled catalyst temperature
bank 2

Modeled catalyst temperature bank 2 after
the first enaine start and driving

for time

N

(
Integrated purge mass flow after a longer
purge stop
HC concentration factor in chacoal canister

relative fuel portion of canister purge to
iniected fuel mass : (a) / (b)

(a) fuel mass supplied by canister purge
control

(b) fuel mass supplied by injection

OR

open loop canister purge control

OR

canister purge control mass flow into the
manifold

(«

integrated exhaust gas mass flow bank 2
since engine start (see Look-Up-Table
#P0420-3)

integrated exhaust gas mass flow bank 2
after the following sensors's readiness

(
Secondary O2 sensor readiness bank 2
Primarv A/F sensor readiness bank 2

)

temperature deviation of Primary A/F sensor]
heater control bank 2: (a) - (b)

(a) primary A/F sensor temperature set point
for heater control

(b) measured primary A/F sensor
temperature for heater control

)

statemachine = sm

statemachine (sm =0) : inactive

a commanded lambda active

primary A/F commanded lambda

if the following conditions are met,
sm moves to sm =2

Secondary O2 sensor voltage bank1
if the following conditions are met,
sm moves tosm =1

Secondary O2 sensor voltage bank1
Secondarv 02 sensor voltaae bank1
statemachine (sm=1) - rich mixture in
catalyst

a commanded lambda active

primary A/F commanded lambda bank1
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Enable Conditions

<= 22.222222222222 glsec

2777777777777
8

>= 3.888888889 glsec
<= 40.0078 deg C
>= -40.0078 deg C
= 4.9989321 sec
<= 650.006 dea C
>= 520.022 deg C
<= 780.014 deg C
>= 600.014 deg C
> 420.06 deg C
>= 12 sec
>= 1.51 g
<= 40 factor
0.200012 -
= TRUE -
<= 5.555555556 glsec
> 1600 to 2850 g
> 40 9
>= 350.0 dea C
< 64.9922 deg C
800.006 deg C

>= 0.749512 \

0.749512 \
0.450439 v
TRUE -

Y oA

TRUE -
0.91992 -

Time Required

MIL lllum.
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Component / System

Fault Code

Monitor Strategy Description

20 OBDGO7 ECM Summary Tables

Malfunction Criteria

Threshold Value

Secondary Parameters

for time

for time

if the following conditions are met, sm
moves to sm =2

(

Secondary O2 sensor voltage gradient over
0.05s

Secondary O2 sensor voltage bank1

OR
Secondarv O2 sensor voltaae bank1

Intearated exhaust mass flow bank 2

if the following conditions are met,
sm moves tosm =3
(

Secondarv O2 sensor voltaae bank 2
OR

(
Secondary O2 sensor voltage bank 2
Secondary O2 sensor voltage gradient over
0.05s

Secondary O2 sensor voltage gradient over
0.05s

Intearated Oxvaen mass flow bank 2

N

(
Primary A/F sensor lambda bank 2
(a) Primary lambda control set point bank 2

(b) maximum lambda deviation of lean
mixture

Primary A/F sensor lambda bank 2

(a) Primary lambda control set point

(b) maximum lambda deviation of rich
mixture

for time

Integrated rich exhaust gas mass flow bank
2

)
And
(
Secondary O2 sensor voltage bank 2

(a) minimum secondarv O2 voltage

(b) Offset voltage of Secondary O2 sensor

statemachine (sm=2) -

Lean mixture in catalyst

a commanded lambda active

primarv A/F commanded lambda

for time

for time

if the following conditions are met,
sm moves tosm =4

Secondary O2 sensor voltage
for time

)
OR
(
Secondarv O2 sensor voltaae

Secondary O2 sensor voltage gradient over
0.05s

Secondary O2 sensor voltage gradient over
0.05s

Intearated Oxvaen mass flow bank 2

(
Primarv A/F sensor lambda

(a) Primary lambda control set point

(b) maximum lambda deviation of lean
mixture

Primary A/F sensor lambda

(a) Primarv lambda control set point

(b) maximum lambda deviation of rich
mixture

for time

Integrated lean exhaust gas mass flow bank

)

statemachine (sm=3) -
Lean mixture in catalyst
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>=
>=

>=
<=

vV
M

<=
>=

<=
<=

<=
(a)
(b)

Enable Conditions

3
0.2

0.069

0.749512

0.749512

0.12

0.85083
0.749512

0.09944

-0.09944

0.15
(a) + (b)

0.05005
(a) - (b)
0.05005

0.2
15

(a) + (b)

0.030518

TRUE
1.08008
3

0.2

0.150146
0.1

0.150146
0.09944

-0.09944

0.1

(a) + (b)
0.05005
(a) - (b)
0.05005

0.2
15

TRUE

Time Required

MIL lllum.

223 of 1,571



Component / System

Fault Code

Monitor Strategy Description

20 OBDGO7 ECM Summary Tables

Malfunction Criteria

Threshold Value

Secondary Parameters

a commanded lambda active bank 2

primary A/F commanded lambda bank 2
for time

for time

if the following conditions are met,
sm moves tosm =4

(
Secondary O2 sensor voltage bank 2
for time

OR

(
Secondary O2 sensor voltage bank 2
Secondary O2 sensor voltage gradient over
0.05s

Secondary O2 sensor voltage gradient over
0.05s

Intearated Oxvaen mass flow bank 2

(
Primary A/F sensor lambda bank 2

(a) Primarv lambda control set point

(b) maximum lambda deviation of lean
mixture

Primarv A/F sensor lambda bank 2

(a) Primary lambda control set point

(b) maximum lambda deviation of rich
mixture

for time

Integrated lean exhaust gas mass flow bank

)
(
Secondary O2 sensor voltage difference: (a)
- (b)

(a) old Secondary O2 sensor voltage bank 2

(b) Secondary O2 sensor voltage bank 2
Secondary O2 sensor voltage bank 2
for time

)
statemachine (sm=4) -

Rich mixture in catalvst

a commanded lambda active

primarv A/F commanded lambda

for time

for time

if the following conditions are met,
sm moves to sm =3

(

Secondary O2 sensor voltage bank 2
OR

(
Secondary O2 sensor voltage bank 2
Secondary O2 sensor voltage gradient over
0.05s

Secondary O2 sensor voltage gradient over
0.05s

Intearated Oxvaen mass flow bank 2

(
Primary A/F sensor lambda bank 2
(a) Primary lambda control set point bank 2

(b) maximum lambda deviation of lean
mixture

Primarv A/F sensor lambda bank 2

(a) Primary lambda control set point

(b) maximum lambda deviation of rich
mixture

for time

Integrated rich exhaust gas mass flow bank
2

)
(

No pending or confirmed DTCs

Basic enable conditions met

vV
MR

<=
(a)
(b)

<=
>=

>=

>=
>=

Enable Conditions

TRUE
1.08008
3

0.2

0.150146
0.1

0.150146
0.09944
-0.09944

0.1

(a) + (b)
0.05005
(a) - (b)
0.05005

0.2
15

0.014648

0.202637
25

TRUE
TRUE
0.91992

3
0.2

0.85083
0.749512

0.09944

-0.09944

0.15
(a) + (b)

0.05005
(a) - (b)
0.05005

0.2
15

see sheet inhibit
table

see sheet enable
tables

Vis

Vis

sec

Time Required

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

Downstream Exhaust Gas Sensor P013D Compares measured transition response time of Seconday 02| EWMA filtered delay response time (a) - (b) of > 0.6 sec primary A/F commanded lambda <= 1.09009 - 2 counts 1 Trip
sensor 2 bank 2 with the calibrated threshold when the sensor | Secondary O2 sensor 2, bank 2, Lean to Rich
voltage changes Lean to Rich

(a) Raw transition response time of secondary O2 primary A/F commanded lambda >= 0.8501 - EWMA
S2B2 Lean to Rich
(b) Exhaust mass flow dependent correction for 0.06 to 0.07 sec engine runs = TRUE -

transition response time of secondary 02 S2B2
Lean to Rich (see Look-Up-Table #P013A-1)

Vehicle speed >= 4.350528278 mph
enaine soeed <= 3520 om
enaine speed >= 1000 rom
engine load @ full engine mode (see Look- >= 12t0 19.992 %
Up-Table #P0420-4)

(engine load of full engine mode / 2) @ half >= 12t0 19.992 %
engine mode (see Look-Up-Table #P0420-

4)

for time >= 3 sec
Ratio total charae to charae in cviinder < 1.00024 -
for time >= 2 sec
Intearated air mass flow > 60 a
measured ambient temperatuer >= -39.8 dea C
measured ambient pressure >= 50 kPa
measured enaine coolant temperature >= 52.06 dea C
no transmission aear chanae = TRUE -
for time >= 2 sec
)

(

integrated exhaust gas mass flow after the > 60 g

following operation points are in the
monitorina window bank 2
(

Change of exhaust gas mass flow bank 2: <= 6.944444444 glsec
(a)-(b)
Change of exhaust gas mass flow bank 2: >= -6.944444444 glsec

(a)-(b)

(a) exhaust aas mass flow bank 2

(b) filtered exhaust aas mass flow bank 2
PT1 time constant 1.20029304 sec
Low window exhaust gas mass flow bank 2 <= 22.222222222222 glsec
(see Look-Up-Table #P0420-2) o
27. 777777777777

8

Low window exhaust aas mass flow bank 2 >= 3.888888889 alsec
Low window exhaust aas mass flow bank 2 >= (a) - (b)

(@) minimum exhaust gas mass flow bank 2 3.888888889 glsec
(b) offset exhaust gas mass flow bank 2 at 0.833333333 glsec
tip-out

for time >= 3 sec
High window exhaust gas mass flow bank 2 <= 22.222222222222 glsec

(see Look-Up-Table #P0420-1)
27.777777777777

8
High window exhaust gas mass flow bank 2 >= 3.888888889 glsec
)
(
Modeled catalyst temperature gradient bank <= 40.0078 deg C
2:
(a)-(b)
Modeled catalyst temperature gradient bank >= -40.0078 deg C
2:
(a)-(b)
(a) Modeled catalvst temperature bank 2
(b) filtered modeled catalyst temperature = 4.9989321 sec
bank 2
PT1 time constant
Low window modeled catalyst temperature <= 650.006 deq C
Low window Modeled catalyst temperature >= 520.022 deg C
bank 2
High window modeled catalyst temperature <= 780.014 deg C
bank 2
High window Modeled catalyst temperature >= 600.014 deg C
bank 2
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Component / System

Fault Code

Monitor Strategy Description

20 OBDGO7 ECM Summary Tables

Malfunction Criteria

Threshold Value

Secondary Parameters

Modeled catalyst temperature bank 2 after
the first engine start and driving

for time

N

(
Integrated purge mass flow after a longer
purge stop
HC concentration factor in chacoal canister

relative fuel portion of canister purge to
iniected fuel mass : (a)/ (b)

(a) fuel mass supplied by canister purge
control

(b) fuel mass supplied by iniection

OR

open loop canister purae control

OR

canister purge control mass flow into the
manifold

(

integrated exhaust gas mass flow bank 2
since engine start (see Look-Up-Table
#P0420-3)

integrated exhaust gas mass flow bank 2
after the following sensors's readiness

(
Secondary O2 sensor readiness bank 2
Primary A/F sensor readiness bank 2

)

temperature deviation of Primary A/F sensor]|
heater control bank 2: (a) - (b)

(a) primary A/F sensor temperature set point
for heater control

(b) measured primary A/F sensor
temperature for heater control

statemachine = sm

statemachine (sm =0) : inactive

a commanded lambda active

primary A/F commanded lambda

if the following conditions are met,
sm moves to sm =2

Secondarv O2 sensor voltaae bank1

if the following conditions are met,
sm moves tosm =1

Secondary O2 sensor voltage bank1
Secondary O2 sensor voltage bank1
statemachine (sm=1) - rich mixture in
catalvst

a commanded lambda active

orimarv A/F commanded lambda bank1
for time

for time

if the following conditions are met, sm
moves to sm =2

(«

Secondary O2 sensor voltage gradient over
0.05s

Secondarv 02 sensor voltaae bank1

)

OR
Secondary O2 sensor voltage bank1

Intearated exhaust mass flow bank 2

if the following conditions are met,
sm moves to sm =3

(

Secondary O2 sensor voltage bank 2
OR

(
Secondarv O2 sensor voltaae bank 2
Secondary O2 sensor voltage gradient over
0.05s

Secondary O2 sensor voltage gradient over
0.05s

Intearated Oxvaen mass flow bank 2
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<=

>=

Enable Conditions

40

0.200012

TRUE

5.555555556

1600 to 2850

40

350.0
64.9922

800.006

0.749512

0.749512
0.450439
TRUE

TRUE
0.91992
3

0.2

0.069

0.749512

0.749512

0.12

0.85083
0.749512

0.09944

-0.09944

0.15

factor

glsec

dea C
deg C

deg C

Time Required

MIL lllum.
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Fault Code

Monitor Strategy Description

20 OBDGO7 ECM Summary Tables

Malfunction Criteria

Threshold Value

Secondary Parameters

)
(

Primarv A/F sensor lambda bank 2
(a) Primary lambda control set point bank 2

(b) maximum lambda deviation of lean
mixture

Primary A/F sensor lambda bank 2

(a) Primarv lambda control set point

(b) maximum lambda deviation of rich
mixture

for time

Integrated rich exhaust gas mass flow bank
2

)
(
Secondarv O2 sensor voltaae bank 2

(a) minimum secondarv O2 voltage

(b) Offset voltaae of Secondarv O2 sensor
)
statemachine (sm=2) -

Lean mixture in catalvst

a commanded lambda active

primarv A/F commanded lambda

for time

for time

if the following conditions are met,
sm moves tosm =4

Secondary O2 sensor voltage
for time

)
OR
(
Secondary O2 sensor voltage

Secondary O2 sensor voltage gradient over
0.05s

Secondary O2 sensor voltage gradient over
0.05s

Intearated Oxvaen mass flow bank 2

(
Primary A/F sensor lambda

(a) Primary lambda control set point

(b) maximum lambda deviation of lean
mixture

Primary A/F sensor lambda

(a) Primary lambda control set point

(b) maximum lambda deviation of rich
mixture

for time

Integrated lean exhaust gas mass flow bank

)

statemachine (sm=3) -

Lean mixture in catalvst

a commanded lambda active bank 2
orimarv A/F commanded lambda bank 2
for time

for time

if the following conditions are met,
sm moves to sm =4

(

Secondary O2 sensor voltage bank 2
for time

OR

(
Secondary O2 sensor voltage bank 2
Secondary O2 sensor voltage gradient over
0.05s

Secondary O2 sensor voltage gradient over
0.05s

Intearated Oxvaen mass flow bank 2

(
Primary A/F sensor lambda bank 2
(a) Primarv lambda control set point
(b) maximum lambda deviation of lean
mixture

Primarv A/F sensor lambda bank 2
(a) Primary lambda control set point
(b) maximum lambda deviation of rich

mixture
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>=
>=

vV
M

<=
>=

<=
<=

<=
(a)
(b)

>=

<=
>=

<=
<=

@
®)

Enable Conditions

(@) + (b)

0.05005
(a)- (b)
0.05005

0.2
15

(a) + (b)

0.030518

TRUE
1.08008
3

0.2

0.150146
0.1

0.150146
0.09944

-0.09944

0.1

(@) + (b)
0.05005
(a)- (b)
0.05005

0.2
15

TRUE

TRUE
1.08008
3

0.2

0.150146
0.1

0.150146
0.09944
-0.09944

0.1

(a) + (b)
0.05005
(a) - (b)

0.05005

Time Required

MIL lllum.
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20 OBDGO7 ECM Summary Tables

Component / System Fault Code Monitor Strategy Description Malfunction Criteria Threshold Value Secondary Parameters Enable Conditions Time Required MIL lllum.
I e e e Y I—
for time >= 0.2 sec
Integrated lean exhaust gas mass flow bank >= 15 g
2
)
statemachine (sm=4) - = TRUE -
Rich mixture in catalvst
a commanded lambda active = TRUE -
primarv A/F commanded lambda = 0.91992 -
for time >= 3 sec
for time >= 0.2 sec
if the following conditions are met,
sm moves to sm =3
(
Secondary O2 sensor voltage bank 2 >= 0.85083 v
OR
(
Secondary O2 sensor voltage bank 2 >= 0.749512 \2
Secondary O2 sensor voltage gradient over <= 0.09944 Vis
0.05s
Secondary O2 sensor voltage gradient over >= -0.09944 Vis
0.05s
Intearated Oxvaen mass flow bank 2 > 0.15 a
N
(
Primary A/F sensor lambda bank 2 <= (a)+ (b)
(a) Primary lambda control set point bank 2 (a)
(b) maximum lambda deviation of lean (b) 0.05005 -
mixture
Primarv A/F sensor lambda bank 2 >= (a) - (b)
(a) Primary lambda control set point
(b) maximum lambda deviation of rich 0.05005 -
mixture
for time >= 0.2 sec
Integrated rich exhaust gas mass flow bank >= 15 g
2
)
(
Secondary O2 sensor voltage difference: (a) > 0.014648 v
- (b)
(a) old Secondary O2 sensor voltage bank 2
(b) Secondary O2 sensor voltage bank 2
Secondary O2 sensor voltage bank 2 >= 0.650635 v
)
EWMA filter strateav
Fast initialization mode (FIR) = TRUE
EWMA filter initial value for FIR 03 sec
EWMA filter constant 0.3398 -
Maximum number of samples per 2 counts
Total number of samples for FIR 4 counts
Response to Step Change mode = TRUE
(RSC)
Response to Step Change mode = TRUE
inactive
absolute difference : ABS( (a) - (b) > (b)*(c)
(a) measured delaved response
(b) EWMA filtered normalized
monitoring result
(c) Step chanae detection factor 0.35 s
EWMA filter constant 0.3398 -
Maximum number of samples per 2 counts
Total number of samples for RSC = 4 counts
mode
Stabilized mode
EWMA filter constant 0.3398 -
Total number of samples for = 1 counts
stablilized mode
No pending or confirmed DTCs = see sheet inhibit
table
Basic enable conditions met = see sheet enable -
tables
Downstream Exhaust Gas Sensor PO13E Compares measured delayed response time of Seconday O2 |Ewma filtered delay response time of Secondary > 0.75 sec primary A/F commanded lambda <= 1.09009 - 2 Once per 1 Trip
sensor 2 bank 1 with the calibrated threshold when the sensor | O2 sensor 2, bank 1, Rich to Lean driving cycle
voltage chanaes Rich to Lean
(a) Raw delay response time of secondary 02 primary A/F commanded lambda >= 0.8501 - EWMA
S2B1 Rich to Lean
(b) Exhaust mass flow dependent correction for 0 sec engine runs = TRUE -
delay response time of secondary O2 sensor
Rich to Lean
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Component / System

Fault Code

Monitor Strategy Description

20 OBDGO7 ECM Summary Tables

Malfunction Criteria

Threshold Value

Secondary Parameters

Vehicle speed

enaine speed

enaine soeed

engine load @ full engine mode (see Look-
Up-Table #P0420-4)

(engine load of full engine mode / 2) @ half
engine mode (see Look-Up-Table #P0420-
4)

for time

Ratio total charae to charae in cviinder

for time

Intearated air mass flow

measured ambient temperatuer

measured ambient pressure

measured enaine coolant temperature

no transmission aear chanae

for time

)

(
integrated exhaust gas mass flow after the
following operation points are in the
monitoring window bank 1

(

Change of exhaust gas mass flow bank 1:
(a)-(b)

Change of exhaust gas mass flow bank 1:
(a)-(b)

(a) exhaust gas mass flow bank 1

(b) fitered exhaust aas mass flow bank 1
PT1 time constant

Low window exhaust gas mass flow bank 1
(see Look-Up-Table #P0420-2)

Low window exhaust aas mass flow bank 1

Low window exhaust aas mass flow bank 1
(a) minimum exhaust gas mass flow bank 1

(b) offset exhaust gas mass flow bank 1 at
tip-out
for time

High window exhaust gas mass flow bank 1
(see Look-Up-Table #P0420-1)

High window exhaust gas mass flow bank 1

)
(
Modeled catalyst temperature gradient bank

1:
(a)-(b)
Modeled catalyst temperature gradient bank

1:

(a)-(b)

(a) Modeled catalvst temperature bank 1

(b) filtered modeled catalyst temperature
bank 1

PT1 time constant

Low window modeled catalvst temperature
Low window Modeled catalyst temperature
bank 1

High window modeled catalyst temperature
bank 1

High window Modeled catalyst temperature
bank 1

Modeled catalyst temperature bank 1 after
the first enaine start and driving

for time

)N

Integrated purge mass flow after a longer
purge stop
HC concentration factor in chacoal canister

relative fuel portion of canister purge to
injected fuel mass : (a) / (b)
(a) fuel mass supplied by canister purge

control
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Enable Conditions

>= 4.350528278

<= 3520

>= 1000

>= 120 19.992

>= 12t0 19.992

>= 3

< 1.00024

>= 2

> 60

>= -39.8

>= 50

>= 52.06

= TRUE

>= 2

> 60

<= 6.944444444

>= -6.944444444
1.20029304

<= 22222222222222

27.77T777777777

>= 3.8888888889

>= (a) - (b)
3.888888889
0.833333333

>= 3

<= 22.222222222222

27.77T777777777

8

>= 3.888888889
<= 40.0078
>= -40.0078
= 4.9989321
<= 650.006
>= 520.022
<= 780.014
>= 600.014
> 420.06
>= 12
>= 1.51
<= 40

0.200012

glsec

glsec

sec
glsec

alsec

glsec
glsec
sec

glsec

glsec

deg C

deg C

dea C
deg C

deg C
deg C

deg C

9

factor

Time Required

MIL lllum.
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Component / System

Fault Code

Monitor Strategy Description

20 OBDGO7 ECM Summary Tables

Malfunction Criteria

Threshold Value

Secondary Parameters

(b) fuel mass supplied by iniection
OR

open loop canister purae control

OR

canister purge control mass flow into the
manifold

(«

integrated exhaust gas mass flow bank 1
since engine start (see Look-Up-Table
#P0420-3)

integrated exhaust gas mass flow bank 1
after the following sensors's readiness

(
Secondary O2 sensor readiness bank 1
Primarv A/F sensor readiness bank 1

)

temperature deviation of Primary A/F sensor]
heater control bank 1: (a) - (b)

(a) primary A/F sensor temperature set point
for heater control

(b) measured primary A/F sensor
temperature for heater control

statemachine = sm

statemachine (sm =0) : inactive

a commanded lambda active

primarv A/F commanded lambda

if the following conditions are met,
sm moves to sm =2

Secondary O2 sensor voltage Bank 1

if the following conditions are met,
sm moves tosm =1

Secondary O2 sensor voltage Bank 1
Secondarv O2 sensor voltaae Bank 1
statemachine (sm=1) - rich mixture in
catalvst

a commanded lambda active

primarv A/F commanded lambda Bank 1
for time

for time

if the following conditions are met, sm
moves to sm =2

(«

Secondary O2 sensor voltage gradient over
0.05s

Secondary O2 sensor voltage Bank 1

OR
Secondary O2 sensor voltage Bank 1

Intearated exhaust mass flow bank 1

if the following conditions are met,
sm moves to sm =3

Secondarv 02 sensor voltaae bank 1
OR

(
Secondary O2 sensor voltage bank 1
Secondary O2 sensor voltage gradient over
0.05s

Secondary O2 sensor voltage gradient over
0.05s

Intearated Oxvaen mass flow bank 1

(
Primary A/F sensor lambda bank 1
(a) Primary lambda control set point bank 1

(b) maximum lambda deviation of lean
mixture

Primarv A/F sensor lambda bank 1

(a) Primary lambda control set point

(b) maximum lambda deviation of rich
mixture

for time

Integrated rich exhaust gas mass flow bank
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v
i

v
wA

>=

>=
>=

Enable Conditions

TRUE -
5.555555556 glsec
1600 to 2850 g

40 g

350.0 dea C

64.9922 deg C
800.006 deg C

FALSE -

1 -
0.749512 v
0.749512 v
0.450439 \2

TRUE -

TRUE -

0.91992 -

3 sec

0.2 sec
0.069 Vis
0.749512 v
0.749512 \2
0.12 a
0.85083 v
0.749512 \2
0.09944 Vis
-0.09944 Vis
0.15 a
(a) + (b)
0.05005 -
(@) - (b)
0.05005 -
0.2 sec
15 g

Time Required

MIL lllum.
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Component / System

Fault Code

Monitor Strategy Description

20 OBDGO7 ECM Summary Tables

Malfunction Criteria

Threshold Value

Secondary Parameters

)
And
(
Secondarv 02 sensor voltaae bank 1

(a) minimum secondarv O2 voltaae

(b) Offset voltage of Secondary O2 sensor
)
statemachine (sm=2) -

Lean mixture in catalvst

a commanded lambda active

primarv A/F commanded lambda

for time

for time

if the following conditions are met,
sm moves to sm =4

(

Secondary O2 sensor voltage
for time

)
OR
(
Secondary O2 sensor voltage

Secondary O2 sensor voltage gradient over
0.05s

Secondary O2 sensor voltage gradient over
0.05s

Intearated Oxvaen mass flow bank 1

(
Primary A/F sensor lambda

(a) Primary lambda control set point

(b) maximum lambda deviation of lean
mixture

Primary A/F sensor lambda

(a) Primary lambda control set point

(b) maximum lambda deviation of rich
mixture

for time

Integrated lean exhaust gas mass flow bank

)

statemachine (sm=3) -

Lean mixture in catalvst

a commanded lambda active bank 1
primarv A/F commanded lambda bank 1
for time

for time

if the following conditions are met,
sm moves to sm =4

(

Secondary O2 sensor voltage bank 1
for time

OR

(
Secondary O2 sensor voltage bank 1
Secondary O2 sensor voltage gradient over
0.05s

Secondary O2 sensor voltage gradient over
0.05s

Intearated Oxvaen mass flow bank 1

(
Primarv A/F sensor lambda bank 1

(a) Primary lambda control set point

(b) maximum lambda deviation of lean
mixture

Primary A/F sensor lambda bank 1

(a) Primarv lambda control set point

(b) maximum lambda deviation of rich
mixture

for time

Integrated lean exhaust gas mass flow bank

)
(
Primarv A/F commanded lambda bank 1

(a) Primary A/F commanded lambda bank 1

(b) offset to the commanded lambda bank 1

Secondary O2 sensor voltage bank 1
(a) minimum secondarv O2 voltaae Bank 1

(b) Offset voltage of Secondary O2 sensor
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Vv
i

<=
>=

<=
<=

<=
(a)
(b)

Enable Conditions

(a) + (b)

0.030518

TRUE
1.08008

0.2

0.150146
0.1

0.150146
0.09944

-0.09944

0.1

(a) + (b)
0.05005
(a) - (b)
0.05005

0.2
15

TRUE

TRUE
1.08008

0.2

0.150146
0.1

0.150146
0.09944
-0.09944

0.1

(a) + (b)
0.05005
(a) - (b)
0.05005

0.2
15

(a) + (b)

0.06006
(a) + (b)

0.030518

Time Required

MIL lllum.
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Component / System

Fault Code

PO13F

Monitor Strategy Description

Compares measured delay response time of Seconday 02
sensor 2 bank 1 with the calibrated threshold when the sensor

voltage changes Lean to Rich

20 OBDGO7 ECM Summary Tables

Malfunction Criteria

Ewma filtered delay response time of Secondary
02 sensor 2, bank 1, Lean to Rich

(a) Raw delay response time of secondary 02
S2B1 Lean to Rich

(b) Exhaust mass flow dependent correction for
delay response time of secondary O2 sensor
Lean to Rich

Threshold Value

Secondary Parameters

)
statemachine (sm=4) -

Rich mixture in catalvst

a commanded lambda active

primarv A/F commanded lambda

for time

for time

if the following conditions are met,
sm moves to sm =3

(

Secondarv O2 sensor voltaae bank 1
OR

(
Secondary O2 sensor voltage bank 1
Secondary O2 sensor voltage gradient over
0.05s

Secondary O2 sensor voltage gradient over
0.05s

Intearated Oxvaen mass flow bank 1

(
Primary A/F sensor lambda bank 1
(a) Primary lambda control set point bank 1

(b) maximum lambda deviation of lean
mixture

Primarv A/F sensor lambda bank 1

(a) Primary lambda control set point

(b) maximum lambda deviation of rich
mixture

for time

Integrated rich exhaust gas mass flow bank
1

)

EWMA filter strateav

Fast initialization mode (FIR)

EWMA filter initial value for FIR mode
EWMA filter constant

Maximum number of samples per trip
Total number of samples for FIR mode
Resnonse to Sten Chanae mode (RSC)
Response to Step Change mode inactive
absolute difference : ABS( (a) - (b))

(a) measured delaved response time

(b) EWMA filtered normalized monitoring
result

(c) Step change detection factor

EWMA filter constant

Maximum number of samples per trip
Total number of samples for RSC mode

EWMA filter constant
Total number of samples for stablilized mode|

No pending or confirmed DTCs

Basic enable conditions met

primary A/F commanded lambda

primary A/F commanded lambda

engine runs

Vehicle speed

enaine speed

enaine speed

engine load @ full engine mode (see Look-
Up-Table #P0420-4)

(engine load of full engine mode / 2) @ half
engine mode (see Look-Up-Table #P0420-
4)

for time

Ratio total charae to charae in cviinder

for time

Intearated air mass flow

measured ambient temperatuer

measured ambient pressure
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Vv
i

>=

<=
>=
>=

Enable Conditions

TRUE

TRUE
0.91992

0.2

0.85083
0.749512

0.09944

-0.09944

0.15

(a) + (b)

0.05005
(a) - (b)
0.05005

0.2
15

TRUE

see sheet inhibit
table

see sheet enable
tables

1.09009

0.8501
TRUE
4.350528278
3520
1000
12t0 19.992

12t0 19.992

Vis

Vis

sec
counts
counts

sec

counts
counts

counts

Time Required

counts

MIL lllum.

1 Trip

EWMA
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Component / System

Fault Code

Monitor Strategy Description

20 OBDGO7 ECM Summary Tables

Malfunction Criteria

Threshold Value

Secondary Parameters

measured enaine coolant temperature
no transmission aear chanae

for time

)

(
integrated exhaust gas mass flow after the
following operation points are in the
monitoring window bank 1

Change of exhaust gas mass flow bank 1:
(a)-(b)

Change of exhaust gas mass flow bank 1:
(a)-(b)

(a) exhaust gas mass flow bank 1

(b) fitered exhaust aas mass flow bank 1
PT1 time constant

Low window exhaust gas mass flow bank 1
(see Look-Up-Table #P0420-2)

Low window exhaust aas mass flow bank 1

Low window exhaust aas mass flow bank 1
(a) minimum exhaust gas mass flow bank 1

(b) offset exhaust gas mass flow bank 1 at
tip-out
for time

High window exhaust gas mass flow bank 1
(see Look-Up-Table #P0420-1)

High window exhaust gas mass flow bank 1

)
(
Modeled catalyst temperature gradient bank

(a)-(b)
Modeled catalyst temperature gradient bank

1:

(a)-(b)

(a) Modeled catalvst temperature bank 1

(b) filtered modeled catalyst temperature
bank 1

PT1 time constant

Low window modeled catalyst temperature
bank 1

Low window Modeled catalyst temperature
bank 1

High window modeled catalyst temperature
bank 1

High window Modeled catalyst temperature
bank 1

Modeled catalyst temperature bank 1 after
the first enaine start and driving

for time

)N

(«
Integrated purge mass flow after a longer
purge stop
HC concentration factor in chacoal canister

relative fuel portion of canister purge to
injected fuel mass : (a) / (b)

(a) fuel mass supplied by canister purge
control

(b) fuel mass supplied by iniection

OR

open loop canister purge control

OR

canister purge control mass flow into the
manifold
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>=

<=

<=

Enable Conditions

60

6.944444444

-6.944444444

1.20029304
22.222222222222

27.77T777777777
8
3.888888889

(a) - (b)
3.888888889

0.833333333
3
22.222222222222
27.77T777777777

8
3.888888889

40.0078

-40.0078

4.9989321

650.006
520.022
780.014
600.014
420.06

12

1.51
40

0.200012

TRUE

5.555555556

glsec

glsec

sec
glsec

alsec

glsec
glsec
sec

glsec

glsec

deg C

deg C

deg C
deg C
deg C
deg C

deg C

factor

glsec

Time Required

MIL lllum.
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Component / System

Fault Code

Monitor Strategy Description

20 OBDGO7 ECM Summary Tables

Malfunction Criteria

Threshold Value

Secondary Parameters

integrated exhaust gas mass flow bank 1
since engine start (see Look-Up-Table
#P0420-3)

integrated exhaust gas mass flow bank 1
after the followina sensors's readiness

(
Secondarv O2 sensor readiness bank 1
Primary A/F sensor readiness bank 1

)

temperature deviation of Primary A/F sensor]|
heater control bank 1: (a) - (b)

(a) primary A/F sensor temperature set point
for heater control

(b) measured primary A/F sensor
temperature for heater control

statemachine = sm

statemachine (sm =0) : inactive

a commanded lambda active

primary A/F commanded lambda

if the following conditions are met,
sm moves to sm =2

Secondarv O2 sensor voltaae Bank 1

if the following conditions are met,
sm moves tosm =1

Secondarv O2 sensor voltaae Bank 1
Secondary O2 sensor voltage Bank 1
statemachine (sm=1) - rich mixture in
catalvst

a commanded lambda active

primary A/F commanded lambda Bank 1
for time

for time

if the following conditions are met, sm
moves tosm =2

(

Secondary O2 sensor voltage gradient over
0.05s

Secondary O2 sensor voltage Bank 1

OR
Secondary O2 sensor voltage Bank 1

Intearated exhaust mass flow bank 1

if the following conditions are met,
sm moves tosm =3

(
Secondary O2 sensor voltage bank 1
OR

(
Secondary O2 sensor voltage bank 1
Secondary O2 sensor voltage gradient over
0.05s

Secondary O2 sensor voltage gradient over
0.05s

Intearated Oxvaen mass flow bank 1

)N

(
Primarv A/F sensor lambda bank 1
(a) Primary lambda control set point bank 1

(b) maximum lambda deviation of lean
mixture

Primary A/F sensor lambda bank 1

(a) Primarv lambda control set point

(b) maximum lambda deviation of rich
mixture

for time

Integrated rich exhaust gas mass flow bank

)
(
Secondarv O2 sensor voltaae bank 1

(a) minimum secondarv O2 voltage

(b) Offset voltaae of Secondarv 02 sensor
)

statemachine (sm=2) -

Lean mixture in catalvst

a commanded lambda active
oprimarv A/F commanded lambda

for time
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>

vV
MR

Enable Conditions

1600 to 2850 g
40 g
350.0 dea C
64.9922 deg C
800.006 deg C
FALSE -
1 -
0.749512 \2
0.749512 \2
0.450439 v
TRUE -
TRUE -
0.91992 -
3 sec
02 sec
0.069 Vis
0.749512 \2
0.749512 v
0.12 a
0.85083 v
0.749512 \2
0.09944 Vis
-0.09944 Vis
0.15 a
(a) + (b)
0.05005 -
(a)-(b)
0.05005 -
0.2 sec
15 g
(a)+ (b)
0.030518 A%
TRUE -
1.08008 -
3 sec

Time Required

MIL lllum.
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Fault Code

Monitor Strategy Description

20 OBDGO7 ECM Summary Tables

Malfunction Criteria

Threshold Value

Secondary Parameters

for time

if the following conditions are met,
sm moves tosm =4

(«

Secondary O2 sensor voltage
for time

)
OR
(
Secondarv O2 sensor voltaae

Secondary O2 sensor voltage gradient over
0.05s

Secondary O2 sensor voltage gradient over
0.05s

Intearated Oxvaen mass flow bank 1

(
Primarv A/F sensor lambda

(a) Primary lambda control set point

(b) maximum lambda deviation of lean
mixture

Primary A/F sensor lambda

(a) Primarv lambda control set point

(b) maximum lambda deviation of rich
mixture

for time

Integrated lean exhaust gas mass flow bank

)

statemachine (sm=3) -

Lean mixture in catalvst

a commanded lambda active bank 1
primary A/F commanded lambda bank 1
for time

for time

if the following conditions are met,
sm moves tosm =4

(
Secondary O2 sensor voltage bank 1
for time

OR

(
Secondary O2 sensor voltage bank 1
Secondary O2 sensor voltage gradient over
0.05s

Secondary O2 sensor voltage gradient over
0.05s

Intearated Oxvaen mass flow bank 1

(
Primary A/F sensor lambda bank 1

(a) Primary lambda control set point

(b) maximum lambda deviation of lean
mixture

Primarv A/F sensor lambda bank 1

(a) Primary lambda control set point

(b) maximum lambda deviation of rich
mixture

for time

Integrated lean exhaust gas mass flow bank
1

)
statemachine (sm=4) -

Rich mixture in catalvst

a commanded lambda active

oprimarv A/F commanded lambda

for time

for time

if the following conditions are met,
sm moves to sm =3

(
Secondary O2 sensor voltage bank 1
OR

(
Secondarv O2 sensor voltaae bank 1
Secondary O2 sensor voltage gradient over
0.05s

Secondary O2 sensor voltage gradient over
0.05s

Intearated Oxvaen mass flow bank 1

(
Primarv A/F sensor lambda bank 1
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<=
(a)
(b)

vV
M

<=
(a)
(b)

>=
>=

Enable Conditions

0.2

0.150146
0.1

0.150146
0.09944

-0.09944

0.1

(a) + (b)
0.05005
(a)- (b)
0.05005

0.2
15

TRUE

TRUE
1.08008
3

0.2

0.150146
0.1

0.150146
0.09944
-0.09944

0.1

(a) + (b)
0.05005
(a) - (b)
0.05005
0.2
15
TRUE

TRUE
0.91992
3

0.2
0.85083
0.749512
0.09944

-0.09944

0.15

(a) + (b)

Vis

Vis

Time Required

MIL lllum.
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20 OBDGO7 ECM Summary Tables

Component / System Fault Code Monitor Strategy Description Malfunction Criteria Threshold Value Secondary Parameters Enable Conditions Time Required MIL lllum.
I e e ) I—
(a) Primary lambda control set point bank 1 (a)
(b) maximum lambda deviation of lean (b) 0.05005 -
mixture
Primary A/F sensor lambda bank 1 >= (a) - (b)
(a) Primary lambda control set point
(b) maximum lambda deviation of rich 0.05005 -
mixture
for time >= 0.2 sec
Integrated rich exhaust gas mass flow bank >= 15 g
)
(
Primary A/F commanded lambda bank 1 <= (a)+ (b)
(a) Primary A/F commanded lambda bank 1
(b) offset to the commanded lambda bank 1 0.1001
Secondarv O2 sensor voltaae bank 1 > (@) + (b)
(a) minimum secondarv O2 voltage Bank 1
(b) Offset voltaae of Secondarv O2 sensor = 0.030518 v
)
EWMA filter strateav
Fast initialization mode (FIR) TRUE
EWMA filter initial value for FIR 03 s
EWMA filter constant = 0.3008 Unitless
Maximum number of samples per 2 counts
Total number of samples for FIR 4 counts
Response to Step Change mode = TRUE
(RSC)
Response to Step Change mode = TRUE
inactive
absolute difference : ABS( (a) - (b) > (b)*(c)
(a) measured delaved response
(b) EWMA filtered normalized
monitoring result
(c) Step change detection factor 0.35 s
EWMA filter constant = 0.3008 Unitless
Maximum number of samples per 2 counts
Total number of samples for RSC = 4 counts
mode
Stabilized mode
EWMA filter constant 0.3008 Unitless
Total number of samples for 1 counts
stablilized mode
No pending or confirmed DTCs = see sheet inhibit
table
Basic enable conditions met = see sheet enable -
tables
Downstream Exhaust Gas Sensor P014A  |Compares measured delay response time of Seconday 02 Ewma filtered delay response time of Secondary > 0.75 sec primary A/F commanded lambda Bank 2 1.09009 - Once per 1 Trip
sensor 2 bank 2 with the calibrated threshold when the sensor | O2 sensor 2, bank 2, Rich to Lean driving cycle
voltage chanaes Rich to Lean
(a) Raw delay response time of secondary 02 primary A/F commanded lambda Bank 2 >= 0.8501 - EWMA
S$2B2 Rich to Lean
(b) Exhaust mass flow dependent correction for = 0 sec engine runs = TRUE -
delay response time of secondary O2 sensor
Rich to Lean
Vehicle speed >= 4.350528278 moh
enaine speed <= 3520 rom
enaine speed >= 1000 rom
engine load @ full engine mode (see Look- >= 12 to 19.992 %
Up-Table #P0420-4)
(engine load of full engine mode / 2) @ half >= 12 t0 19.992 %
engine mode (see Look-Up-Table #P0420-
4)
for time >= 3 sec
Ratio total charge to charge in cviinder < 1.00024 -
for time > 2 sec
Intearated air mass flow > 60 a
measured ambient temperatuer >= -39.8 dea C
measured ambient pressure >= 50 kPa
measured enaine coolant temperature >= 52.06 dea C
no transmission gear chanae TRUE -
for time 2 sec
(
integrated exhaust gas mass flow after the > 60 g
following operation points are in the
monitoring window bank 2
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Malfunction Criteria

Threshold Value

Secondary Parameters

(

Change of exhaust gas mass flow bank 2:
(a)-(b)

Change of exhaust gas mass flow bank 2:
(a)-(b)

(a) exhaust aas mass flow bank 2

(b) filtered exhaust aas mass flow bank 2
PT1 time constant

Low window exhaust gas mass flow bank 2
(see Look-Up-Table #P0420-2)

Low window exhaust aas mass flow bank 2

Low window exhaust aas mass flow bank 2
(a) minimum exhaust gas mass flow bank 2

(b) offset exhaust gas mass flow bank 2 at
tip-out
for time

High window exhaust gas mass flow bank 2
(see Look-Up-Table #P0420-1)

High window exhaust gas mass flow bank 2

)
(
Modeled catalyst temperature gradient bank

(a)-(b)
Modeled catalyst temperature gradient bank

2:

(a)-(b)

(a) Modeled catalvst temperature bank 2
(b) filtered modeled catalyst temperature
bank 2

PT1 time constant

Low window modeled catalyst temperature
Low window Modeled catalyst temperature
bank 2

High window modeled catalyst temperature
bank 2

High window Modeled catalyst temperature
bank 2

Modeled catalyst temperature bank 2 after
the first engine start and driving

for time

)

(«
Integrated purge mass flow after a longer
purge stop
HC concentration factor in chacoal canister

relative fuel portion of canister purge to
injected fuel mass : (a) / (b)

(a) fuel mass supplied by canister purge
control

(b) fuel mass supplied by iniection

OR

open loop canister purge control

OR

canister purge control mass flow into the
manifold

(

integrated exhaust gas mass flow bank 2
since engine start (see Look-Up-Table
#P0420-3)

integrated exhaust gas mass flow bank 2
after the following sensors's readiness

(

Secondarv 02 sensor readiness bank 2
Primary A/F sensor readiness bank 2

)

temperature deviation of Primary A/F sensor]

heater control bank 2: (a) - (b)
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Enable Conditions

<= 6.944444444

>= -6.944444444
1.20029304

<= 22222222222222

27.77T777777777

>= 3.8888888889

>= (a) - (b)
3.888888889
0.833333333

>= 3

<= 22.222222222222

27.777777777777

8

>= 3.888888889
<= 40.0078
>= -40.0078

= 4.9989321
<= 650.006
>= 520.022
<= 780.014
>= 600.014

> 420.06
>= 12

>= 151
<= 40

0.200012

= TRUE
<= 5555555556
> 1600 to 2850
> 40
>= 350.0

< 64.9922

glsec

glsec

sec
glsec

alsec

glsec
glsec
sec

glsec

glsec

deg C

deg C

deq C
deg C

deg C
deg C

deg C

9

factor

glsec

9

deqa C
deg C

Time Required

MIL lllum.
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Malfunction Criteria

Threshold Value

Secondary Parameters

(a) primary A/F sensor temperature set point
for heater control

(b) measured primary A/F sensor
temperature for heater control

)

line = sm

statemachine (sm =0) : inactive

a commanded lambda active

primarv A/F commanded lambda

if the following conditions are met,
sm moves to sm =2

Secondary O2 sensor voltage Bank 2

if the following conditions are met,
sm moves tosm =1

Secondary O2 sensor voltage Bank 2
Secondarv O2 sensor voltaae Bank 2
statemachine (sm=1) - rich mixture in
catalvst

a commanded lambda active

primarv A/F commanded lambda Bank 2
for time

for time

if the following conditions are met, sm
moves to sm =2

(«

Secondary O2 sensor voltage gradient over
0.05s
Secondary O2 sensor voltage Bank 2

OR
Secondarv O2 sensor voltaae Bank 2

Intearated exhaust mass flow bank 2

if the following conditions are met,
sm moves to sm =3

(
Secondary O2 sensor voltage bank 2
OR

(
Secondary O2 sensor voltage bank 2
Secondary O2 sensor voltage gradient over
0.05s

Secondary O2 sensor voltage gradient over
0.05s

Intearated Oxvaen mass flow bank 2

(
Primary A/F sensor lambda bank 2
(a) Primary lambda control set point bank 2

(b) maximum lambda deviation of lean
mixture

Primary A/F sensor lambda bank 2

(a) Primary lambda control set point

(b) maximum lambda deviation of rich
mixture

for time

Integrated rich exhaust gas mass flow bank
2

)
And
(
Secondarv O2 sensor voltaae bank 2

(a) minimum secondarv O2 voltage

(b) Offset voltaae of Secondarv 02 sensor
)

statemachine (sm=2) -

Lean mixture in catalvst

a commanded lambda active

oprimarv A/F commanded lambda

for time

for time

if the following conditions are met,
sm moves to sm =4

(

Secondary O2 sensor voltage
for time

)
OR

(
Secondarv O2 sensor voltaae
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Enable Conditions

800.006

FALSE
1

0.749512

0.749512
0.450439
TRUE
TRUE
0.91992
3
0.2

0.069

0.749512

0.749512

0.12

0.85083
0.749512

0.09944

-0.09944

0.15
(a) + (b)

0.05005
(a) - (b)
0.05005

0.2
15

(a) + (b)

0.030518

TRUE
1.08008

0.2

0.150146
0.1

0.150146

deg C

Vis

Vis

Time Required

MIL lllum.
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Malfunction Criteria

Threshold Value

Secondary Parameters

Secondary O2 sensor voltage gradient over
0.05s
Secondary O2 sensor voltage gradient over
0.05s

Intearated Oxvaen mass flow bank 2
N

(
Primary A/F sensor lambda

(a) Primarv lambda control set point

(b) maximum lambda deviation of lean
mixture

Primarv A/F sensor lambda

(a) Primary lambda control set point

(b) maximum lambda deviation of rich
mixture

for time

Integrated lean exhaust gas mass flow bank
2

)

statemachine (sm=3) -

Lean mixture in catalvst

a commanded lambda active bank 2
primarv A/F commanded lambda bank 2
for time

for time

if the following conditions are met,
sm moves to sm =4

(

Secondarv O2 sensor voltaae bank 2
for time

OR

(
Secondary O2 sensor voltage bank 2
Secondary O2 sensor voltage gradient over
0.05s

Secondary O2 sensor voltage gradient over
0.05s

Intearated Oxvaen mass flow bank 2

(
Primary A/F sensor lambda bank 2

(a) Primary lambda control set point

(b) maximum lambda deviation of lean
mixture

Primary A/F sensor lambda bank 2

(a) Primary lambda control set point

(b) maximum lambda deviation of rich
mixture

for time

Integrated lean exhaust gas mass flow bank

)
(
Primary A/F commanded lambda bank 2

(a) Primary A/F commanded lambda bank 2

(b) offset to the commanded lambda bank 2

Secondary O2 sensor voltage bank 2

(a) minimum secondarv O2 voltaae Bank 2
(b) Offset voltage of Secondary O2 sensor
)
statemachine (sm=4) -

Rich mixture in catalvst

a commanded lambda active

primary A/F commanded lambda

for time

for time

if the following conditions are met,
sm moves to sm =3

Secondarv 02 sensor voltaae bank 2
OR

(
Secondary O2 sensor voltage bank 2
Secondary O2 sensor voltage gradient over
0.05s

Secondary O2 sensor voltage gradient over
0.05s

Intearated Oxvaen mass flow bank 2

(

Primary A/F sensor lambda bank 2
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v
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<=
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<=
<=

<=
(a)
(b)

Enable Conditions

0.09944
-0.09944

0.1

(a) + (b)
0.05005
(a) - (b)
0.05005

0.2
15

TRUE

TRUE
1.08008

0.2

0.150146
0.1

0.150146
0.09944
-0.09944

0.1

(@) + (b)
0.05005
(a)- (b)
0.05005

0.2
15

(@) + (b)

0.06006
(a) + (b)
0.030518
TRUE
TRUE
0.91992

3
0.2

0.85083

0.749512
0.09944
-0.09944

0.15

(a) + (b)

Vis

Vis

Time Required

MIL lllum.
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Component / System Fault Code Monitor Strategy Description Malfunction Criteria Threshold Value Secondary Parameters Enable Conditions Time Required MIL lllum.
e e e e ) I—
(a) Primary lambda control set point bank 2 (a)
(b) maximum lambda deviation of lean (b) 0.05005 -
mixture
Primary A/F sensor lambda bank 2 >= (a) - (b)
(a) Primary lambda control set point
(b) maximum lambda deviation of rich 0.05005 -
mixture
for time >= 0.2 sec
Integrated rich exhaust gas mass flow bank >= 15 g
)
EWMA filter strateav
Fast initialization mode (FIR) TRUE -
EWMA filter initial value for FIR mode 04 sec
EWMA filter constant 0.3594 -
Maximum number of samples per trip = 2 counts
Total number of samples for FIR mode 4 counts
Resnonse to Sten Chanae mode (RSC) TRUE -
Response to Step Chanae mode inactive = TRUE -
absolute difference : ABS( (a) - (b)) > (b)*(c)
(a) measured delaved response time
(b) EWMA filtered normalized monitoring
result
(c) Step chanae detection factor 0.4 sec
EWMA filter constant = 0.3594 -
Maximum number of samples per trip 2 counts
Total number of samples for RSC mode = 4 counts
EWMA filter constant = 0.3594 -
Total number of samples for stablilized mode| = 1 counts
No pending or confirmed DTCs = see sheet inhibit
table
Basic enable conditions met = see sheet enable -
tables
P014B  |Compares measured delay response time of Seconday 02 Ewma filtered delay response time of Secondary > 0.65 sec primary A/F commanded lambda Bank 2 <= 1.09009 - 2 counts 1 Trip
sensor 2 bank 2 with the calibrated threshold when the sensor | 02 sensor 2, bank 2, Lean to Rich
voltage changes Lean to Rich

(a) Raw delay response time of secondary 02 primary A/F commanded lambda Bank 2 >= 0.8501 - EWMA

S2B2 Lean to Rich

(b) Exhaust mass flow dependent correction for 0 sec engine runs = TRUE -

delay response time of secondary O2 sensor

Lean to Rich
Vehicle speed >= 4.350528278 mph
engine speed <= 3520 om
enaine speed >= 1000 rom
engine load @ full engine mode (see Look- >= 12t0 19.992 %
Up-Table #P0420-4)
(engine load of full engine mode / 2) @ half >= 12t0 19.992 %
engine mode (see Look-Up-Table #P0420-
4)
for time >= 3 sec
Ratio total charae to charae in cviinder < 1.00024 -
for time >= 2 sec
Intearated air mass flow > 60 a
measured ambient temperatuer >= -39.8 deqa C
measured ambient pressure >= 50 kPa
measured enaine coolant temperature >= 52.06 dea C
no transmission aear chanae TRUE -
for time >= 2 sec
)
(
integrated exhaust gas mass flow after the > 60 g
following operation points are in the
monitoring window bank 2
Change of exhaust gas mass flow bank 2: <= 6.944444444 glsec
(a)-(b)
Change of exhaust gas mass flow bank 2: >= -6.944444444 glsec
(a)-(b)
(a) exhaust aas mass flow bank 2
(b) fitered exhaust aas mass flow bank 2
PT1 time constant 1.20029304 sec
Low window exhaust gas mass flow bank 2 <= 22.222222222222 glsec
(see Look-Up-Table #P0420-2)

27.77T777777777
8
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Malfunction Criteria

Threshold Value

Secondary Parameters

Low window exhaust aas mass flow bank 2

Low window exhaust aas mass flow bank 2
(a) minimum exhaust gas mass flow bank 2

(b) offset exhaust gas mass flow bank 2 at
tin-out
for time

High window exhaust gas mass flow bank 2
(see Look-Up-Table #P0420-1)

High window exhaust gas mass flow bank 2

)
(
Modeled catalyst temperature gradient bank

(a)- (b)
Modeled catalyst temperature gradient bank

2:

(a)-(b)

(a) Modeled catalvst temperature bank 2
(b) filtered modeled catalyst temperature
bank 2

PT1 time constant

Low window modeled catalyst temperature
bank 2

Low window Modeled catalyst temperature
bank 2

High window modeled catalyst temperature
bank 2

High window Modeled catalyst temperature
bank 2

Modeled catalyst temperature bank 2 after
the first engine start and driving

for time

)

(«
Integrated purge mass flow after a longer
purge stop
HC concentration factor in chacoal canister

relative fuel portion of canister purge to
iniected fuel mass : (a)/ (b)

(a) fuel mass supplied by canister purge
control

(b) fuel mass supplied by iniection

OR
open loop canister purae control
OR

canister purge control mass flow into the
manifold

(«

integrated exhaust gas mass flow bank 2
since engine start (see Look-Up-Table
#P0420-3)

integrated exhaust gas mass flow bank 2
after the following sensors's readiness

(
Secondary O2 sensor readiness bank 2
Primarv A/F sensor readiness bank 2

)

temperature deviation of Primary A/F sensor]
heater control bank 2: (a) - (b)

(a) primary A/F sensor temperature set point
for heater control

(b) measured primary A/F sensor
temperature for heater control

statemachine = sm

statemachine (sm =0) : inactive

a commanded lambda active

primary A/F commanded lambda

if the following conditions are met,

sm moves to sm =2
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>=

<=

>=

Enable Conditions

3.888888889

(a) - (b)
3.888888889

0.833333333
3
22.222222222222
27.77T777777777

8
3.888888889

40.0078

-40.0078

4.9989321

650.006
520.022
780.014
600.014
420.06

12

1.51
40

0.200012

TRUE

5.555555556

1600 to 2850

40

350.0
64.9922

800.006

alsec

glsec
glsec
sec

glsec

glsec

deg C

deg C

deg C
deg C
deg C
deg C

deg C

9

factor

glsec

dea C
deg C

deg C

Time Required

MIL lllum.
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Secondary O2 sensor voltage Bank 2

if the following conditions are met,
sm moves tosm =1

Secondarv O2 sensor voltaae Bank 2
Secondary O2 sensor voltage Bank 2
statemachine (sm=1) - rich mixture in
catalvst

a commanded lambda active

primarv A/F commanded lambda Bank 2
for time

for time

if the following conditions are met, sm
moves tosm =2

(

Secondary O2 sensor voltage gradient over
0.05s

Secondarv O2 sensor voltaae Bank 2

OR
Secondary O2 sensor voltage Bank 2

Intearated exhaust mass flow bank 2

if the following conditions are met,
sm moves tosm =3

(
Secondary O2 sensor voltage bank 2
OR

(
Secondary O2 sensor voltage bank 2
Secondary O2 sensor voltage gradient over
0.05s

Secondary O2 sensor voltage gradient over
0.05s

Intearated Oxvaen mass flow bank 2

)

(
Primary A/F sensor lambda bank 2
(a) Primary lambda control set point bank 2

(b) maximum lambda deviation of lean
mixture

Primary A/F sensor lambda bank 2

(a) Primary lambda control set point

(b) maximum lambda deviation of rich
mixture

for time

Integrated rich exhaust gas mass flow bank

)
And
(
Secondary O2 sensor voltage bank 2

(a) minimum secondary O2 voltage

(b) Offset voltage of Secondary O2 sensor
)
statemachine (sm=2) -

Lean mixture in catalvst

a commanded lambda active

primary A/F commanded lambda

for time

for time

if the following conditions are met,
sm moves tosm =4

(

Secondarv O2 sensor voltaae
for time

)
OR
(
Secondary O2 sensor voltage

Secondary O2 sensor voltage gradient over
0.05s

Secondary O2 sensor voltage gradient over
0.05s

Intearated Oxvaen mass flow bank 2

(
Primary A/F sensor lambda

(a) Primarv lambda control set point
(b) maximum lambda deviation of lean
mixture

Primarv A/F sensor lambda

(a) Primary lambda control set point
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Enable Conditions

0.749512

0.749512
0.450439
TRUE
TRUE
0.91992
3
0.2

0.069

0.749512

0.749512

0.12

0.85083
0.749512
0.09944
-0.09944

0.15
(@) + (b)

0.05005
(a) - (b)
0.05005

0.2
15

(a) + (b)

0.030518

TRUE
1.08008
3

0.2

0.150146
0.1

0.150146
0.09944

-0.09944

0.1

(a) + (b)
0.05005

(a)- (b)

<<

Time Required

MIL lllum.
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Threshold Value

Secondary Parameters

(b) maximum lambda deviation of rich
mixture

for time

Integrated lean exhaust gas mass flow bank
2

)

statemachine (sm=3) -

Lean mixture in catalvst

a commanded lambda active bank 2
primarv A/F commanded lambda bank 2
for time

for time

if the following conditions are met,
sm moves to sm =4

(

Secondarv O2 sensor voltaae bank 2
for time

OR

(
Secondarv O2 sensor voltaae bank 2
Secondary O2 sensor voltage gradient over
0.05s

Secondary O2 sensor voltage gradient over
0.05s

Intearated Oxvaen mass flow bank 2

(
Primarv A/F sensor lambda bank 2

(a) Primary lambda control set point

(b) maximum lambda deviation of lean
mixture

Primary A/F sensor lambda bank 2

(a) Primary lambda control set point

(b) maximum lambda deviation of rich
mixture

for time

Integrated lean exhaust gas mass flow bank

)
statemachine (sm=4) -

Rich mixture in catalvst

a commanded lambda active

primarv A/F commanded lambda

for time

for time

if the following conditions are met,
sm moves to sm =3

(
Secondary O2 sensor voltage bank 2
OR

(
Secondary O2 sensor voltage bank 2
Secondary O2 sensor voltage gradient over
0.05s

Secondary O2 sensor voltage gradient over
0.05s

Intearated Oxvaen mass flow bank 2

(
Primary A/F sensor lambda bank 2
(a) Primary lambda control set point bank 2

(b) maximum lambda deviation of lean
mixture

Primarv A/F sensor lambda bank 2

(a) Primary lambda control set point

(b) maximum lambda deviation of rich
mixture

for time

Integrated rich exhaust gas mass flow bank
2

)
(
Primary A/F commanded lambda bank 2

(a) Primary A/F commanded lambda bank 2

(b) offset to the commanded lambda bank 2

Secondarv O2 sensor voltaae bank 2

(a) minimum secondary O2 voltage Bank 2
(b) Offset voltaae of Secondarv 02 sensor
)
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>=

Vv
i

<=
(a)
(b)

Enable Conditions

0.05005

0.2
15

TRUE

TRUE
1.08008

0.2

0.150146
0.1

0.150146
0.09944
-0.09944

0.1

(a) + (b)
0.05005
(a)- (b)
0.05005
0.2
15
TRUE

TRUE
0.91992

0.2

0.85083
0.749512

0.09944

-0.09944

0.15

(a) + (b)

0.05005
(a) - (b)
0.05005

0.2
15

(a) + (b)

0.1001
(a) + (b)

0.030518

Vis

Vis

Time Required

MIL lllum.
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Component / System Fault Code Monitor Strategy Description Malfunction Criteria Threshold Value Secondary Parameters Enable Conditions Time Required MIL lllum.
e e e Y I—
(
Secondarv 02 sensor voltaae bank 2 > (@) + (b)
(@) minimum secondarv O2 voltaae Bank 2
(b) Offset voltaae of Secondarv 02 sensor = 0.030518 v
)
EWMA filter strateav
Fast initialization mode (FIR) = TRUE
EWMA filter initial value for FIR = 0.3 s
EWMA filter constant 0.3008 Unitless
Maximum number of samples per 2 counts
Total number of samples for FIR 4 counts
Response to Step Change mode TRUE
(RSC)
Response to Step Change mode = TRUE
inactive
absolute difference : ABS( (a) - (b) > (b)*(c)
(a) measured delaved response
(b) EWMA filtered normalized
monitoring result
(c ) Step chanae detection factor 0.35 s
EWMA filter constant 0.3008 Unitless
Maximum number of samples per 2 counts
Total number of samples for RSC 4 counts
mode
Stabilized mode
EWMA filter constant = 0.3008 Unitless
Total number of samples for = 1 counts
stablilized mode
No pending or confirmed DTCs = see sheet inhibit
table
Basic enable conditions met = see sheet enable -
tables
Downstream Exhaust Gas Sensor P2270 Compare maximum secondary O2 sensor voltage bank 1 with |Maximum Secondary O2 sensor voltage bank 1 < 0.749512 \2 once per 2 Trips
a calibrated threshold during intrusive commanded rich during lambda shifting to rich driving cycle
lambda
primary A/F commanded lambda <= 1.09009 -
primarv A/F commanded lambda >= 0.8501 -
enaine runs = TRUE -
(
Deceleration Fuel Cut-Off (DFCO) = FALSE -
for time >= 10 sec
Vehicle speed >= 4.350528278 moh
enaine speed <= 3520 rom
enaine speed >= 1000 om
engine load @ full engine mode (see Look- >= 12to 19.992 %
Up-Table #P0420-4)
(engine load of full engine mode / 2) @ half >= 12t0 19.992 %
engine mode (see Look-Up-Table #P0420-
4)
for time >= 3 sec
Ratio total charae to charae in cviinder < 1.00024 -
for time >= 2 sec
Intearated air mass flow > 60 a
measured ambient temperatuer >= -39.8 dea C
measured ambient pressure >= 50 kPa
measured enaine coolant temperature >= 52.06 dea C
no transmission gear chanae = TRUE -
for time >= 2 sec
)
(
integrated exhaust gas mass flow after the > 60 g
following operation points are in the
monitoring window bank 1
Change of exhaust gas mass flow bank 1: <= 6.944444444 glsec
(a)-(b)
Change of exhaust gas mass flow bank 1: >= -6.944444444 glsec
(a)-(b)
(a) exhaust aas mass flow bank 1
(b) fitered exhaust aas mass flow bank 1
PT1 time constant 1.20029304 sec
Low window exhaust gas mass flow bank 1 <= 22.222222222222 glsec
(see Look-Up-Table #P0420-2) o
27. 777777777777
8
Low window exhaust aas mass flow bank 1 >= 3.888888889 alsec
Low window exhaust aas mass flow bank 1 >= (a) - (b)
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Threshold Value

Secondary Parameters

(a) minimum exhaust gas mass flow bank 1

(b) offset exhaust gas mass flow bank 1 at
tip-out
for time

High window exhaust gas mass flow bank 1
(see Look-Up-Table #P0420-1)

High window exhaust gas mass flow bank 1
)
(

Modeled catalyst temperature gradient bank

1
(a) - (b)
Modeled catalyst temperature gradient bank

1

(a)-(b)

(@) Modeled catalvst temperature bank 1

(b) filtered modeled catalyst temperature
bank 1

PT1 time constant

Low window modeled catalyst temperature
bank 1

Low window Modeled catalyst temperature
bank 1

High window modeled catalyst temperature
bank 1

High window Modeled catalyst temperature
bank 1

Modeled catalyst temperature bank 1 after
the first enaine start and driving

for time

N

(
Integrated purge mass flow after a longer
purge stop
HC concentration factor in chacoal canister

relative fuel portion of canister purge to
iniected fuel mass : (a) / (b)

(a) fuel mass supplied by canister purge
control

(b) fuel mass supplied by injection

OR

open loop canister purge control

OR

canister purge control mass flow into the
manifold

(

integrated exhaust gas mass flow bank 1
since engine start (see Look-Up-Table
#P0420-3)

integrated exhaust gas mass flow bank 1
after the following sensors's readiness

(
Secondarv 02 sensor readiness bank 1
Primary A/F sensor readiness bank 1

temperature deviation of Primary A/F sensor]
heater control bank 1: (a) - (b)

(a) primary A/F sensor temperature set point
for heater control

(b) measured primary A/F sensor
temperature for heater control

statemachine = sm

statemachine (sm =0) : inactive

a commanded lambda active

primarv A/F commanded lambda

if the following conditions are met,
sm moves to sm =2

Secondarv 02 sensor voltaae bank1
if the following conditions are met,

sm moves tosm =1
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3.888888889
0.833333333
3
22.222222222222
27,777778;)777777

3.888888889

40.0078

-40.0078

4.9989321

650.006
520.022
780.014
600.014
420.06

12

40

0.200012

TRUE

5.555555556

1600 to 2850

40

350.0
64.9922

800.006

FALSE
1

0.749512

glsec
glsec
sec

glsec

glsec

deg C

deg C

deg C
deg C
deg C
deg C

deg C

9

factor

glsec

9

deq C
deg C

deg C

Time Required

MIL lllum.
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Malfunction Criteria

Threshold Value

Secondary Parameters

Secondary O2 sensor voltage bank1
Secondarv 02 sensor voltaae bank1
statemachine (sm=1) - rich mixture in
catalvst

a commanded lambda active

primary A/F commanded lambda bank1
for time

for time

Intearated Rich Gas Storaae Capacitv
for time

Primarv A/F commanded lambda bank 1
Inteareted Exhaust mass flow

for time

if the following conditions are met, sm
moves to sm =2
(

Secondary O2 sensor voltage gradient over
0.05s

Secondary O2 sensor voltage bank1

)

OR
Secondarv O2 sensor voltaae bank1

Intearated exhaust mass flow bank 1

if the following conditions are met,
sm moves to sm =3

(

Secondary O2 sensor voltage bank 1
OR

(
Secondary O2 sensor voltage bank 1
Secondary O2 sensor voltage gradient over
0.05s

Secondary O2 sensor voltage gradient over
0.05s

Intearated Oxvaen mass flow bank 1

N

Primary A/F sensor lambda bank 1
(a) Primary lambda control set point bank 1

(b) maximum lambda deviation of lean
mixture

Primary A/F sensor lambda bank 1

(a) Primary lambda control set point

(b) maximum lambda deviation of rich
mixture

for time

Integrated rich exhaust gas mass flow bank

)
(
Secondary O2 sensor voltage bank 1

(a) minimum secondarv O2 voltaae

(b) Offset voltage of Secondary O2 sensor
)

(sm=2) -

Lean mixture in catalvst

a commanded lambda active

primary A/F commanded lambda

for time

for time

if the following conditions are met,
sm moves tosm =4

(

Secondarv 02 sensor voltaae bank 1
for time

)
OR
(
Secondary O2 sensor voltage

Secondary O2 sensor voltage gradient over
0.05s

Secondary O2 sensor voltage gradient over
0.05s

Intearated Oxvaen mass flow bank 1

)

(
Primary A/F sensor lambda

(a) Primarv lambda control set point
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<

v
i

vV
M

v
(]

>=

<=
<=

Enable Conditions

0.749512
0.450439
TRUE

TRUE
0.91992
3

0.2
16
1
0.75

100
0.2

0.069

0.749512

0.749512

0.12

0.85083
0.749512

0.09944

-0.09944

0.15
(a) + (b)

0.05005
(a) - (b)
0.05005

0.2
15

(a) + (b)

0.030518

TRUE
1.08008

0.2

0.150146
0.1

0.150146
0.09944

-0.09944

0.1

(a) + (b)

<<

Time Required

MIL lllum.

246 of 1,571



20 OBDGO7 ECM Summary Tables

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

e e e Y I—
(b) maximum lambda deviation of lean (b) 0.05005 -
mixture
Primarv A/F sensor lambda >= (@) - (b)
(a) Primarv lambda control set point
(b) maximum lambda deviation of rich 0.05005 -
mixture
for time >= 0.2 sec
Integrated lean exhaust gas mass flow bank >= 15 g
)
statemachine (sm=3) - = TRUE -
Lean mixture in catalvst
a commanded lambda active bank 1 = TRUE -
oprimarv A/F commanded lambda bank 1 = 1.08008 -
for time >= 3 sec
for time >= 02 sec
if the following conditions are met,
sm moves tosm =4
(
Secondary O2 sensor voltage bank 1 <= 0.150146 \2
for time >= 0.1 sec
OR
(
Secondary O2 sensor voltage bank 1 <= 0.150146 \2
Secondary O2 sensor voltage gradient over <= 0.09944 Vis
0.05s
Secondary O2 sensor voltage gradient over >= -0.09944 Vis
0.05s
Intearated Oxvaen mass flow bank 1 > 0.1 a
(
Primary A/F sensor lambda bank 1 <= (a)+ (b)
(a) Primary lambda control set point (a)
(b) maximum lambda deviation of lean (b) 0.05005 -
mixture
Primary A/F sensor lambda bank 1 >= (a) - (b)
(a) Primary lambda control set point
(b) maximum lambda deviation of rich 0.05005 -
mixture
for time >= 0.2 sec
Integrated lean exhaust gas mass flow bank >= 15 g
)
statemachine (sm=4) - = TRUE -
Rich mixture in catalvst
a commanded lambda active = TRUE -
primarv A/F commanded lambda = 0.91992 -
for time >= 3 sec
for time = 0.2 sec
Intearated Rich Gas Storaae Capacitv >= 16 a
for time >= 1 sec
Primary A/F commanded lambda bank 1 <= 0.75 -
Inteareted Exhaust mass flow >= 100 a
for time >= 0.2 sec
if the following conditions are met,
sm moves to sm =3
(
Secondary O2 sensor voltage bank 1 >= 0.85083 v
OR
(
Secondarv O2 sensor voltaae bank 1 >= 0.749512 \2
Secondary O2 sensor voltage gradient over <= 0.09944 Vis
0.05s
Secondary O2 sensor voltage gradient over >= -0.09944 Vis
0.05s
Intearated Oxvaen mass flow bank 1 > 0.15 a
(
Primarv A/F sensor lambda bank 1 <= (@) + (b)
(a) Primary lambda control set point bank 1 (a)
(b) maximum lambda deviation of lean (b) 0.05005 -
mixture
Primary A/F sensor lambda bank 1 >= (a) - (b)
(a) Primarv lambda control set point
(b) maximum lambda deviation of rich 0.05005 -
mixture
for time >= 0.2 sec
Integrated rich exhaust gas mass flow bank >= 15 g
1
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)

No pending or confirmed DTCs = see sheet inhibit -
table
Basic enable conditions met = see sheet enable
tables
P2271 Compare maximum secondary O2 sensor voltage bank 1 with |Minimum secondary O2 sensor voltage bank 1 > 0.150146 \2 primary A/F commanded lambda <= 1.09009 - once per 2 Trips
a calibrated threshold during intrusive commanded rich during lambda shifting to lean driving cycle
lambda
primarv A/F commanded lambda >= 0.8501 -
enaine runs = TRUE -
(
Deceleration Fuel Cut-Off (DFCO) = FALSE -
for time >= 10 sec
Vehicle speed >= 4.350528278 mph
enaine soeed <= 3520 om
enaine speed >= 1000 rom
engine load @ full engine mode (see Look- >= 12t0 19.992 %
Up-Table #P0420-4)
(engine load of full engine mode / 2) @ half >= 12 t0 19.992 %
engine mode (see Look-Up-Table #P0420-
4)
for time >= 3 sec
Ratio total charae to charae in cviinder < 1.00024 -
for time >= 2 sec
Intearated air mass flow > 60 a
measured ambient temperatuer >= -39.8 dea C
measured ambient pressure >= 50 kPa
measured enaine coolant temperature >= 52.06 dea C
no transmission gear change TRUE -
for time 2 sec
)
(
integrated exhaust gas mass flow after the > 60 g
following operation points are in the
monitoring window bank 1
(
Change of exhaust gas mass flow bank 1: <= 6.944444444 glsec
(a)-(b)
Change of exhaust gas mass flow bank 1: >= -6.944444444 glsec

(a)-(b)

(a) exhaust aas mass flow bank 1

(b) fitered exhaust aas mass flow bank 1
PT1 time constant 1.20029304 sec
Low window exhaust gas mass flow bank 1 <= 22.222222222222 glsec
(see Look-Up-Table #P0420-2) o
27. 777777777777

8

Low window exhaust aas mass flow bank 1 >= 3.888888889 alsec
Low window exhaust aas mass flow bank 1 >= (a) - (b)

(@) minimum exhaust gas mass flow bank 1 3.888888889 glsec
(b) offset exhaust gas mass flow bank 1 at 0.833333333 glsec
tip-out

for time >= 3 sec

High window exhaust gas mass flow bank 1 <= 22.222222222222 glsec

(see Look-Up-Table #P0420-1)
27.777777777777

8
High window exhaust gas mass flow bank 1 >= 3.888888889 glsec
)
(
Modeled catalyst temperature gradient bank <= 40.0078 deg C
1:
(a)-(b)
Modeled catalyst temperature gradient bank >= -40.0078 deg C
1:
(a)-(b)
(a) Modeled catalvst temperature bank 1
(b) filtered modeled catalyst temperature = 4.9989321 sec
bank 1
PT1 time constant
Low window modeled catalyst temperature <= 650.006 deg C
bank 1
Low window Modeled catalyst temperature >= 520.022 deg C
bank 1
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High window modeled catalyst temperature
bank 1

High window Modeled catalyst temperature
bank 1

