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APPENDIX A - (NORMATIVE)

PID (PARAMETER ID)/OBDMID (ON-BOARD DIAGNOSTIC MONITOR ID)/

TID (TEST ID)/INFOTYPE SUPPORTED DEFINITION

This Appendix specifies standardized hex values to be used in the request message for Services $01, $02, $05, $06, $08,
and $09 to retrieve supported PIDs, OBDMIDs, TIDs, and INFOTYPEs.

TABLE A1 - SUPPORTED PID/OBDMID/TID/INFOTYPE DEFINITION

Supported Scaling/Bit
PID/OBDMID/ Number of Data Bytes = 4
TID/INFOTYPE Data A=DorB=EBitEvatuation Exte111=1-fesl-EI]uipment
(Hex) PID/OBDMID/TID/INFOTYPE Supported (Hex) S| (Metric) / English Display
00 Data A bit 7 01 SAE J1978 specifies the|behavior of the
Data A bit 6 02 0 = not supported external test equipment for how to
: : 1 = supported interpret the data receivgd to identify
Data D bit 0 20 supported.RIDs/OBDMIDs/TIDs/
20 Data A bit 7 21 INFOT.YPEsSs for each EQU.
Data A bit 6 22 0 = not supported For.albprotocols except ISO 14230-4, the
i : 1= supported ECU shall not respond tg unsupported
Data D bit 0 40 PID/OBDMID/TID/InfoType ranges unless
40 Data A bit 7 41 subsequent ranges have a supported
Data A bit 6 42 0 = not supported PID/OBDMID/TID/InfoType. For ISO
L : 1 = supported 14230-4, the ECU can either not respond
Data D bit 0 60 or send a negative respdnse (see Table
60 Data A bit 7 61 6).
Data A bit 6 62 0 = not'supported
: : 1 =supported
Data D bit 0 80
80 Data A bit 7 81
Data A bit 6 82 0 = not supported
: : 1 = supported
Data D bit 0 AOQ
A0 Data A bit 7 A1
Data A bit 6 A2 0 = not supported
: : 1 = supported
Data D bit 0 Co
Cco Data A bit,7. C1
Data Abit 6 C2 0 = not supported
: : 1 = supported
Data D bit 0 EQ
EO Data A bit 7 E1
Bata-Abit6 E2
Data D bit 1 FF 0 = not supported
Data D bit0 | ISO/SAE 1= supported
reserved
(set to 0)
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APPENDIX B - (NORMATIVE)
PIDS (PARAMETER ID) FOR SERVICES $01 AND $02 SCALING AND DEFINITION
B.1 NOMENCLATURE

This Appendix uses the following nomenclature for numbering and units for the U.S., European notation, and External
Test Equipment display. Table B1 includes an example.

TABLE B1 - NUMBERING AND UNITS FOR THE U.S. NOTATION, EUROPEAN NOTATION

AND EXTERNAL TEST EQUIPMENT DISPLAY

Appendix Exampte U8 Notatiom———FEuropean Notatiom T Extermat-Test Equipment Display
4750.75 mjin—1 4750.75 min-1 4750.75 min-1 4750.75.min-1
B.2 SIGNALS RECEIVED VIA DISTRIBUTED NETWORKS

In distributed netw
mechatronic devic
remote OBD devig
the data bus from {

— The remote ECU

— The OBD device|
data for the OBD

In either one of the

— The primary OB
indicate that the
with a minimur
Sensor” = $FF =
manufacturer ba
normal condition

— The OBD ECU n
OBD signal is c0

— The OBD ECU 1

OBD signal is upavailable\or invalid. This means that the remote ECU is still sending a message, b

ork architectures, certain OBD devices may be hardwired to other ECUs or be
bs, e.g. smart sensor/actuator, connected through a network from-“another ECU (
es). When remote OBD devices are not hardwired to the OBD ECU and the data is
he specific remote OBD device, this may occur for two reasons:

is not functioning and sending any data.

that is hardwired to the remote ECU has failed and the remote ECU is sendinga m
remote device.

se cases the following applies:

D ECU shall report Service $01 and Setvice $02 data parameters as the minimum or
signal has not been received. A PIDwhich includes this invalid data (no signal) shal
n value ($00 or $0000) or maximum value ($FF or $FFFF), e.g. PID $OIL
255 km/h, PID $2F “Fuel Leyel-Input’ = $00 = 0.0 %. The reported value shall be
5ed on system design and-network architecture to represent the least likely value to

D.

nay store a network communication DTC after appropriate filtering, if the ECU detec

nay store apetwork communication DTC after appropriate filtering, if the ECU detec

hardwired to it is
Data Received f

faulted.and the data is indicated to be invalid or contains default data. It shall set
omX™Control Module”.

mpletely missing( Ib shall set a DTC for “Lost Communication with ‘X’ Control Modulg’.

independent OBD
both referred to as
not received over

bssage with invalid

maximum value to
either be reported
D “Vehicle Speed
determined by the
be expected under

ts that any remote

ts that any remote
ut the OBD device
a DTC for “Invalid

Figure B1 is an example of Fuel Level Sending Unit input via nefwork message illusiraies a possible configuration of
providing Fuel Level and Vehicle Speed information to the external test equipment.

The network communication DTCs shall be obtained from SAE J2012 and/or SAE J2012 DA.

B.3

INFERRED SIGNALS

In some cases, PID data can be inferred from one or more available signals in the OBD ECU. For example, BARO can be
inferred using mass air flow, engine RPM and throttle position rather than being directly read from a BARO pressure
sensor. If one or more of the inputs used to infer the data are faulted and the PID data is unavailable, the PID shall

indicate default val

ue currently being used by the OBD ECU.
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FIGURE B1 - EXAMPLE OF FUEL LEVEL SENDING UNIT INPUT VIA NETWORK MES$AGE
B.4 PID STRUCTURE

Many PIDs starting with~PID $65 incorporate a new bit-mapped structure that creates duplicate PIDg e.g. $05 - Engine
Coolant Temperatiiré-and $67 - Engine Coolant Temperature. In general, it is recommended that manufacturers support
only one PID; however, there may be cases where some older tools and applications, e.g. a telematic unit, may not have
been updated to read the new bit-mapped PIDs. As a result, there may be manufacturers that want to support both the
old and new bit-mapped PIDs for backward compatibility. Using these duplicate PIDs to display the same ECU data is
allowed unless otherwise specified in the PID description.

J1979 PIDs have a defined length. When using PIDs that support multiple data items, all specified bytes must be used
even if not all the data is supported. For example, PID $66 supports two MAF sensors, however, if only MAF A sensor is
supported, the PID must still contain three bytes of data including data byte C for the unsupported MAF B sensor. The
data for the unsupported sensor is not specified in this document; however, it is recommended that unsupported data
bytes be filled with $00 or $0000.

Figure B2 - Sensor and actuator definitions and locations provides the reference to the sensor and actuator data
definitions in the Appendices of this document.
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EGR Throttle Cont A

| Chrg Air Cool Byp. Cont. A | -

EGR Sensor B or

EGR Control A
EGR Sensor A

Intake Air Flow Cont A

Intake Air Flow Pos A

| Chrg Air Cool Temp 1 |

IAT 12
IAT 11
MAF A

Air Filter

MAF B T

IAT 21 /
IAT 22

CACT2

X byl M—_L

TC Compressor

\ EGR Temp ?

EGR Temp A \

TC Boost Cont. A
TC Boost Cont. Pos Sensor A

EGT12

DPF1

Sy

EGR Cooler

Fuel Temp
Sensor A ’7 —‘

8| | ecr13
[m]

TCA
l\
I

Fuel Rail Pres
Sensor A

MAP

=
1C

vCharae Air Cooler v

TCB

| CAC Bypass Control B

TC Boost Pres Sensor B

EGR Control B
EGR Sensor C

Fuel Pres.
Reg,Cont. 1

Fuel Tank

Fuel Volume
Reg Cont

DIPF2

-

Fuel Pump Cont A
(Hi Pres)

Intake Air Flow Cont
Intake Throttle Sensof B

Turbo Charger Boost Cont. B
Turbo Charger BoostGent. Pos Sensor B

_/

Key
CACBCx
CACTXx
DOCx

DIAC
DIACP
DPFx

DPFPx

EGRTC x
EGRx

EGRTx
EGTxy
FPRCx
FPCx

FRPx

DPF Pres
Fuel Pump Cont B Sensor B

(Lo Pres)

Charge Kir Cooler Bypass Control,A and B FTx Fuel Temperature Sensor A and B

Charge Air Cooler Temperature.Sensor 1 and 2 FVRC Fuel Volume Regulator Control

Diesel Qxidation Catalyst Bank-4/and 2 IATxy Intake Air Temperature Sensor, Bank x, Location
y (location determined by airflow] through the
engine)

Diesel Intake Air Controt IAF_x_REL Diesel Intake Air Flow Position Spnsor A and B

Diesel intake Air Control Position MAFx Mass Air Flow Sensor A and B

Diesel Harticulate\Filter Bank 1 and 2 MAP Manifold Absolute Pressure

Diesel Harticulate Filter Pressure Sensor, Bank TCx Turbocharger A and B

1and 2

EGR Throttle Control A'and B TCBCx Turbocharger Boost Control A'and B

EGR Sensor A,Band C TCBCPx Turbocharger Boost Control Position Sensor A
and B

EGR Temperature Sensor A and B BARO Atmospheric Pressure

Exhaust Gas Temperature Sensor, Bank x, MAP Manifold pressure, closest to the intake valves

Location y (location determined by airflow

through the engine)

Fuel Pressure Regulator Control 1 and 2 Boost Pressure after the pressurizing device, but before

Pressure the throttle body, if present
Fuel Pump Control A (High Pressure) and B Inlet Pressure after the throttle body, but before the
(Low Pressure) Pressure pressurizing device

Fuel Rail Pressure Sensor A and B

FIGURE B2 - SENSOR AND ACTUATOR DEFINITIONS AND LOCATIONS
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B.5 PID DEFINITIONS

TABLE B2 - PID $01 DEFINITION

PID Data External Test Equipment
(hex) Description Byte Scaling/Bit Sl (Metric) / English Display
01 Monitor status since DTCs cleared
The bits in this PID shall report two pieces of information for each monitor:
— monitor status since DTCs were last cleared, saved in NVRAM or Keep Alive RAM; and
— monitors supported on this vehicle.

Number of emission-related DTCs and A |byte1o0f4 DTC and MIL status:
MIL status (bit)
# of DTCs stored in this ECU 0-6 | hex to decimal DTC_CNT: xxd

Numbkr of confirmed emission-related DTCs stored in the ECU, available for display using Service $03.
NOTH: Vehicles compliant with WWH-OBD regulations using ISO 27145 shall not support this data. (WWH=OBL) uses PIDs
$90/$91) The default value reported for Data A shall be $00.

Malfufiction Indicator Lamp (MIL) Status | 7 Jo=MILOFF;1=MILON [ MIL: OFF or &N
The MIL status shall indicate “OFF” during the key-on, engine-off functional bulb check or while indicating I/M refpdiness unless
the ML has also been commanded “ON” for a detected malfunction. The "ON" status shall reflect whether there|are any
confirned DTCs stored that are currently illuminating the MIL and, at the option of the manufactaref, any pending DTCs that
are cyrrently blinking or illuminating the MIL (e.g. catalyst damaging misfire).
NOTH: Vehicles compliant with WWH-OBD regulations using ISO 27145 shall not support this data. WWH-OBD|uses PIDs
$90/$91) The default value reported for Data A shall be $00.

Supperted monitors (may be continuous B |byte 2 of 4 (Low Nibble) Support status of moniitors:
or onge per trip) (bit)
Misfir¢ monitoring supported 0 0 = monitor not supported MIS_SUP: NO or YES

(NO)

1= monitor supported (YES)

Shall be supported on vehicles that utilize a misfire monitor

Fuel gystem monitoring supported 1 0 = monitornet supported FUEL_SUP: NO or YES
(NQ)

1= motitor supported (YES)

Shall be supported on vehicles that utilize closed loop ¢ontrol of air/fuel ratio or closed loop control of the fuel infection delivery

systern
Compfehensive component monitoring 2 0 = monitor not supported CCM_SUP: NO or YES
supported (NO)

1= monitor supported (YES)
Shall be supported on vehicles that utilize'"comprehensive component monitoring
Compyession ignition monitoring supported 3 0 = Spark ignition monitors Not displayed by external test
supported equipment
1 = Compression ignition
monitors supported
Indicafes support of spark ignition or compression ignition monitors and data labels within Data Bytes C and D df PID $01.
The sfatus of Bit 3 is net.relévant for ECUs that only support Comprehensive Component Monitoring (Data B bit[2 = 1) because
Data B bits 2 and 6 for.Comprehensive Components are defined identically in both cases. Typical examples arg a TCM or a
BECM. All ECUs©nya vehicle supporting more than just Comprehensive Components need to ensure that they|are reporting
the sgme status.forBit 3 and that it is appropriate for the vehicle.

Statug of monitors since DTC cleared: B | byte 2 of 4 (High Nibble) Completion status of monitors since
(bit) DTC cleared:
Misfir¢ monitoring ready 4 0 = monitor complete, or not | MIS_RDY: YES or NO
appiicabte (YES)
1= monitor not complete
(NO)

Misfire monitoring shall always indicate complete for spark-ignition vehicles. Misfire monitoring shall indicate complete for

compression-ignition vehicles after the misfire evaluation is complete.

Fuel system monitoring ready 5 0 = monitor complete, or not FUEL_RDY: YES or NO
applicable (YES)

1 = monitor not complete (NO)

Fuel system monitoring shall always indicate complete for spark-ignition and compression ignition vehicles that only have fuel
system monitors required by regulation to be continuous. For spark-ignition and compression ignition vehicles that have one or
more non-continuous fuel system monitors (e.g.. cylinder air-fuel imbalance or injection quantity/timing), fuel system monitoring
shall indicate complete only after all non-continuous fuel system evaluation(s) are complete.
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TABLE B2 - PID $01 DEFINITION (CONTINUED)

PID Data External Test Equipment
(hex) Description Byte Scaling/Bit S| (Metric) / English Display
Comprehensive component monitoring 6 |0 = monitor complete, or CCM_RDY: YES or NO

01 .
ready not applicable (YES)
1 = monitor not complete
(NO)

Comprehensive component monitoring shall always indicate complete on all vehicles.

NOTE: While there are many individual monitors within comprehensive components that do not run continuously
or may take a while to complete, it is generally assumed that most of these monitors will have run by the time
other|readiness monitors (e.g., catalyst, exhaust gas sensor, etc) indicate complete. Additionally;~g{ven the large
number of individual monitors within comprehensive components, it would be very difficult to determjine which of
the individual diagnostics have not yet run or are otherwise preventing this bit from indicating complgte.
Accofdingly, this bit should be set to always indicate “complete”.

ISO/$AE reserved (bit shall be reported | 7 —

as “07)

The following descriptions for Bytes C and D are to be used

for spark ignition vehicles only.

Supgorted tests run at least once C |byte 30f4 Support status of npn-
per tfip (bit) continuous monitors:
Catallyst monitoring supported 0 CAT_SUP: NO or YHS
Heated catalyst monitoring supported 1 HCAT_SUP: NO or YES
Evapprative system monitoring 2 EVAP_SUP: NO or YES
supp¢rted

NOTE: Evap system monitoring shall
be indlicated as supported only for
thosq vehicles that utilize an
evapgrative system leak check to meet

the eyap system monitoring 0 = monitor not supported
requifements. (NO)
Secohdary air system monitoring 3 | 1= monitor supported AIR_SUP: NO or YE$
supported (YES)
ISO/$AE reserved (bit shall be reported | 4 —
as “0)
OxygEen sensor monitoring(supported 5 02S_SUP: NO or YHS
Oxygen sensor heater,monitoring 6 HTR_SUP: NO or YHS
supp¢rted
EGR [and/or VV [ system monitoring 7 EGR_SUP: NO or YHS
supp¢rted
Statys of tests run at least once per D (byte4of4 Completion status qf
trip (bit) non-continuous mohitors since
DTCs cleared:

Catalyst monitoring ready 0 |0 = monitor complete CAT_RDY: YES, NO or N/A
Heated catalyst monitoring ready 1 (YES) HCAT_RDY: YES, NO or N/A
Evaporative system monitoring ready 2 |0 = monitor not applicable |EVAP_RDY: YES, NO or N/A
Secondary air system monitoring ready 3 (N/A.) AIR_RDY: YES or NO
ISO/SAE reserved (bit shall be reported | 4 1= [r,llog;tor not complete —
as “0”)

. NOTE: any monitor
Oxygen sensor monitoring ready 5 reported as ‘not supported’ 02S_RDY: YES, NO or N/A
Oxygen sensor heater monitoring ready | 6 |in Data Byte C shall be HTR_RDY: YES, NO or N/A
EGR and/or VVT system monitoring 7 |reported as not applicable | EGR_RDY: YES, NO or N/A

ready (N/A) in Data Byte D
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TABLE B2 - PID $01 DEFINITION (CONTINUED)
PID Data External Test Equipment
(hex) Description Byte Scaling/Bit S| (Metric) / English Display
01 The following descriptions for Bytes C and D are to be used
for compression ignition vehicles only.
Supported tests run at least once C |byte 30f4 Support status of non-
per trip (bit) continuous monitors:
NMHC catalyst monitoring supported 0 HCCATSUP: NO or YES
NOx/SCR aftertreatment monitoring 1 NCAT_SUP: NO or YES
Supp rtad
ISO/$AE reserved (bit shall be reported | 2 —
as “0f)
Boos} pressure system monitoring 3 |0 = monitor not supported |BP_SUP: NQ or YES
supp¢rted (NO)
ISO/$AE reserved (bit shall be reported | 4 |1 = monitor supported —
as “01) (YES)
Exhalist gas sensor monitoring 5 EGS_SUP: NO or YHS
supp¢rted
PM filter monitoring supported 6 PM_SUP: NO or YES
EGRJand/or VVT system monitoring 7 EGR_SUP: NO or YES
supp¢rted
Statys of tests run at least once per D |byte4of4 Completion status qf
trip (bit) non-continuous mohpitors since
DTCs cleared:
NMH[C catalyst monitoring ready 0 HCCATRDY: YES, NO or N/A
NOXx/BCR aftertreatment monitoring 1 . NCAT_RDY: YES, ND or N/A
r @= monitor complete
eady (YES)
ISO/$AE reserved (bit shall be reported | «2) |0 = monitor not applicable —
as “0f) (N/A)
Boos} pressure system monitoring 3 |1 =monitor not complete  [BP_RDY: YES, NO or N/A
ready (NO)
ISO/$AE reserved (bit shall betreported 4 [NOTE: any monitor —
as “0f) reported as ‘not supported’
Exhalist gas sensor monitoring ready 5 |in DartadByte CtSha”I'bebI EGS_RDY: YES, NO|or N/A
i . reported as not applicable
PM filter monitoring. fready 6 (N‘;A) o Bytng PM_RDY: YES, NO gr N/A
EGR [and/or VVFsystem monitoring 7 EGR_RDY: YES, NO or N/A
ready
TABLE B3 - PID $02 DEFINITION
PID Data Min. Max. External Test Equipment
(hex) Description Byte | Value Value Scaling/Bit | Sl (Metric) / English Display
02 |[DTC that caused required A B 0000 FF FF | Hexadecimal DTCFRZF: Pxxxx, Cxxxx,
freeze frame data storage e.g. PO1AB Bxxxx, UXxxx
$0000 indicates no stored freeze frame data. DTC format and DTCs are defined in SAE J2012 and/or
SAE J2012 DA.
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TABLE B4 - PID $03 DEFINITION
PID Data Min. Max.
(hex) Description Byte Value Value
03 |Fuel system 1 A |byte10of2 FUELSYS1:
status: (bit)
(Unused bits shall 0 |1 =0pen loop - has not yet satisfied oL
be reported as ‘0’; conditions to go closed loop
no more than one bit| 1 1 = Closed loop - using oxygen sensor(s) as CL
at a time can be set feedback for fuel control
toa ‘1" of thatbank.) | 2 |1 =Open loop due to driving conditions (e.g. OL-Drive
power enrichment, deceleration enleanment)
3 |1 =0pen loop - due to detected system fault OL:fFault
4 |1 = Closed loop, but fault with at least one CL-Fault
oxygen sensor - may be using single oxygen
sensor for fuel control
5-7 [ISO/SAE reserved (bits shall be reported as +

)

Fuel system status shall be supported by spark ignition vehicles that use closed)loop feedback contrdl of air/fuel

ratio.

NOTE} Fuel systems 1 and 2 do not normally refer to injector banks. Fuel systems 1 and 2| are intended
to represent completely different fuel systems that canyindependently enter and exit closed-loop
fuel. Banks of injectors on a V-engine are generally/not independent and share the|same
closed-loop enablement criteria. If the engine is 0ff and the ignition is on, all bits in Pata Byte A
and Data Byte B shall be reported as '0'. For vehicles that employ engine shutoff strategies (e.g.
engine shutoff at idle) all bits in Data Byte.Aand Data Byte B shall be reported as 'Q', when the
engine is turned off by the vehicle contral system

Fuel system 2 B |byte 2 of 2 FUELSYS2:
status (bit)
(Unusgd bits shall 0 |1 =0Open.loop - has not yet satisfied aL
be reported as ‘0’; conditiehs to go closed loop
no mofe than one bit| 1 1 =_Closed loop - using oxygen sensor(s) as qL
at a time can be set feedback for fuel control
toa | of thatbank.) | 2 41 = Open loop due to driving conditions (e.g. OL-Prive
power enrichment, deceleration enleanment)
3 1 = Open loop - due to detected system fault OL-fFault
4 |1 = Closed loop, but fault with at least one CL-Fault
oxygen sensor - may be using single oxygen
sensor for fuel control
5-7 [ISO/SAE reserved (bits shall be reported as T

0)

Fuel system'status shall be supported by spark ignition vehicles that use closed loop feedback contrd| of air/fuel

ratio.

NOTE: Fuel systems 1 and 2 do not normally refer to injector banks. Fuel systems 1 and 2 are intended
to represent completely different fuel systems that can independently enter and exit closed-loop
fuel. Banks of injectors on a V-engine are generally not independent and share the same
closed-loop enablement criteria. If the engine is off and the ignition is on, all bits in Data Byte A
and Data Byte B shall be reported as '0". For vehicles that employ engine shutoff strategies (e.g.
engine shutoff at idle) all bits in Data Byte A and Data Byte B shall be reported as '0', when the

engine is turned off by the vehicle control system
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TABLE B5 - PID $04 DEFINITION
PID Data Min. Max. External Test Equipment
(hex) Description Byte | Value Value | Scaling/Bit | Sl (Metric) / English Display
04 Calculated LOAD Value A 0 % 100 % 100/255 % LOAD PCT: xxx.x %
Percent of maximum available engine torque
Vehicles which utilize spark ignition and compression ignition engines for propulsion shall use the
following definition for calculating LOAD_PCT:
LOAD_PCT = [current engine torque] / [(peak engine torque @STP as a function of rpm) *
(BA 2
Alterngtively, vehicles with spark ignition engines can use the following definition:
LOAD_ PCT = [current airflow] / [(peak airflow at WOT@STP as a function of rpm), * (BARO/29.92) *
SQRT(298/(AAT+273))]
Where
— STP|= Standard Temperature and Pressure = 25 °C, 29.92 in Hg BARO,
— SQRT = square root;
— WOT = wide open throttle;
— AAT|= Ambient Air Temperature and is in °C
Charagteristics of LOAD_PCT:
— Reaghes 100 % at WOT/Wide Open Pedal at any altitude; temperature or rpm for both naturally
aspifated and boosted engines.
— Indidates percent of peak available torque during nermal, fault-free conditions.
— For gpark ignition engines, linearly correlated with engine vacuum at MBT spark and stoi¢hiometry.
Notg that hybrid engine controls can independently control torque.
— Conpression-ignition engines (diesels) shal’'support this PID using torque.
NOTE: At engine off and ignition on the LOAD_PCT = 0 %. If engine torque is negative, LOAD_PCT shall
be reported as 0%.
For hybrid vehicles, LOAD_PCT freflects the torque produced only by the internal combustign engine, not
the torque being delivered by the entire powertrain.
All vehicles with internal combustion engines used for propulsion shall support PID $04. Seg PID $43 for
an addjtional definition ¢f enigine LOAD.
TABLE B6 - PID $05 DEFINITION
PID Data Min. Max. External Test Equipment
(hex) Description Byte | Value Value | Scaling/Bit | Sl (Metric) / English Display
05 |EnginelCoolant A —40°C | +215°C | 1°Cwith [ECT: xxx °C (xxx|°F)
Temperature —0°C
offset
ECT shall display engine coolant temperature derived from an engine coolant temperature sensor or a
cylinder head temperature sensor.
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Figure B3 indicates the method to determine how many data bytes will be reported for Service $01, PIDs $06 to $09 and
PIDs $55 to $58. The number of data bytes to be reported will depend on the data content of the “Location of Oxygen

Sensor” PIDs $13 and $1D. Bank support is defined for the vehicle, not for each ECU.

Determination of usage of Byte B in addition to Byte A
for Service $01 PIDs $06 to $09 and PIDs $55 to $58

indicates an oxygen sensor is present in Bank 3 for the vehicle. The external test equipment can determine
length of the response message based on the data content of PID $13 or $1D. In no case shall an ECU send
an unsupported data byte A if data byte B is supported. See Figure B3 for an explanation of the method to
determine how many data bytes will be reported.

1st communication cycle 2nd communication cycle Determination
Byte B
Request Response Request Response .
BT value: NF. of required:
01234567 Banks
<:Un|que11XX0000 > 1 | NO
1 response [l $13
| $13 suppprted / Unique 11XX11XX =3 2 | NO PID $13 supported
\ Z(r;ngﬂisl—’l $13 I_’l 21:; 2)(1)?();1010)?2 |=’| 2 | :g
Unique 11000000 |=>| 1 I NO PIp $1Dsupppned, 1 response,
1 response ] 51D Unique 11110000 == 7] NO Al bits<>$FF
$00
/ Unique 11111111 == 4 | YES | PID|$1D, 1 response, All bits=$FF |
T SRR o N I i
2 1st 11110000 | 3 | YES
gngﬂze;s *P 2nd 0000 {yX! | : VES) PIQ $1D supported, 2 responses,
All bits=$FF)
_aty10011 3¢ ]
FIGURE B3 - DETERMINATION OF NUMBER OF DATA BYTES FOR PIDS $06 TO $09 AND $55 TO $58
TABLE B7 - PID $06 DEFINITION
PID Data)|* Min. Max. External Tes{ Equipment
(hex) Description Byte | Value Value | Scaling/Bit S| (Metric) / English Display
06 |[Short Term Fuel Trim - Bank 1 A | -100 % | +99.22 % | 100/128 % |SHRTFT1: xxx.x 9
(use if only 1 fuel trim value) (lean) (rich) (0 % at 128) i o
Short Termn Fuel Trim - Bank-3 B SHRTFT3: xxx.x
Short Terin Fuel Trim shall' be supported by spark ignition vehicles that use closed loop feedbgck control of
air/fuel rafjo.
Short Term Fuel~Trim Bank 1/3 shall indicate the correction currently being utilized by the| closed-loop fuel
algorithm.|If the fuel system is in open loop, SHRTFT1/3 shall report 0 % correction.
Data B shhll-anly be included in the respanse to 3 PID $06 request if PID $1D (I ocation of Oxygen Sensors)



https://saenorm.com/api/?name=7f8e071ee6f467d7114517d11ad99497

SAE

J1979-DA Revised OCT2011

Page 12 of 143

TABLE B8 - PID $07 DEFINITION

PID
(hex)

Max.
Value

Data
Byte

Min.

Description Value Scaling/Bit

External Test Equipment
S| (Metric) / English Display

07

A +99.22 %

(rich)

100/128 %
(0 % at 128)

-100 %
(lean)

Long Term Fuel Trim — Bank 1
(use if only 1 fuel trim value)
Long Term Fuel Trim — Bank 3 B

LONGFT1: xxx.Xx %
LONGFT3: xxx.Xx %

Long Term Fuel Trim shall be supported by spark ignition vehicles that use closed loop feedba
air/fuel ratio.

ck control of

Fuel trim correction for Bank 1/3 stored in Non-volatile RAM or Keep-alive RAM. LONGFT shall indicate the

correctio
loop and

closed-loop fuel control. If no correction is utilized in open-loop fuel, LONGFKT
. If long-term fuel trim is not utilized at all by the fuel control algorithm, jthe H

Il only be included in the response to a PID $07 request if PID $1D (Locatien of Oxy
n oxygen sensor is present in Bank 3 for the vehicle. The external testieguipment c
he response message based on the data content of PID $13 or $1Dy}Aa no case sha
ported data byte A if data byte B is supported. See Figure B3 foran.explanation of th
how many data bytes will be reported.

indicates
length of
an unsup
determine

2d, in both open-
shall report 0 %
ID shall not be

gen Sensors)
bn determine

| an ECU send
e method to

TABLE B9 - PID $08 DEFINITION

PID
(hex)

Min. External Test

Value

Max.
Value

Data

Description Byte Scaling/Bit

Equipment

S| (Metric) / English Display

08

A +99.22 %

(richy

100/128 %
(0 % at 128)

Short Terin Fuel Trim - Bank 2 SHRTFT2: xxx.x %
(use if onjly 1 fuel trim value) . o
Short Terth Fuel Trim - Bank4| B SHRTFT4: xxx.x %

-100 %
(lean)

Short Terf Fuel Trim shall be supported by sparksignition vehicles that use closed loop feedbg
air/fuel rafjo.

Short Ter|
algorithm.

Data B shpll only be included in the fresponse to a PID $08 request if PID $1D (Location of Oxy
indicates an oxygen sensor is present in Bank 4 for the vehicle. The external test equipment cz
length of the response message:based on the data content of PID $13 or $1D. In no case shal
an unsupported data byte Aif-data byte B is supported. See Figure B3 for an explanation of thg
determinelhow many data bytes will be reported.

m Fuel Trim Bank 2/4 shall indicate the correction currently being utilized by the
If the fuel system is in open-loop; SHRTFT24 shall report 0 % correction.

ck control of

closed-loop fuel

gen Sensors)
in determine
an ECU send
e method to

TABLE B10 - PID $09 DEFINITION

PID
(hex)

Max. External Test

Value

Data Min.

Value

Equipment

Description Byte Scaling/Bit | S| (Metric) / En
A

glish Display

L T t Evial Trim Ranlc 2 4100 0/ 4+0Q 29 0/ 100/129 0/ LONGET2: vy
ong Terra-FuelFrim—Bank=2 9922 % 11004128 % H-ONGFT2:xxx-x

/

TV /0

(use if only 1 fuel trim value) (lean) (rich) (0 % at 128)

Long Term Fuel Trim - Bank 4 B

/70

LONGFT4: xxx.x %

air/fuel ratio.

Long Term Fuel Trim shall be supported by spark ignition vehicles that use closed loop feedback control of

Fuel trim correction for Bank 2/4 stored in Non-volatile RAM or Keep-alive RAM. LONGFT shall indicate the
correction currently being utilized by the fuel control algorithm at the time the data is requested, in both open-
loop and closed-loop fuel control. If no correction is utilized in open-loop fuel, LONGFT shall report 0 %
correction. If long-term fuel trim is not utilized at all by the fuel control algorithm, the PID shall not be
supported.

Data B shall only be included in the response to a PID $09 request if PID $1D (Location of Oxygen Sensors)
indicates an oxygen sensor is present in Bank 4 for the vehicle. The external test equipment can determine
length of the response message based on the data content of PID $13 or $1D if data byte B is supported. See
Figure B3 for an explanation of the method to determine how many data bytes will be reported.
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TABLE B11 - PID $0A DEFINITION
PID Data Min. Max. External Test Equipment
(hex) Description Byte | Value Value | Scaling/Bit S| (Metric) / English Display
OA |Fuel Pressure (gauge) A 0 kPa | 765 kPa 3 kPa FP: xxx kPa (xx.x psi)
(gauge) | (gauge) per bit
(gauge)
FP shall display fuel pressure when the reading is referenced to atmosphere (gauge pressure).
TABLE B12 - PID $0B DEFINITION
PID Data Min. Max. External Test Equipment
(hex) pescription——Byte—Value——Value—-Scaling/Bit —SH{Metric)+English Display
0B |Intake Vj’lanifold Absolute A 0 kPa 255 kPa 1 kPa MAP: xxxx.x kPa)(xxx.x inHg)
Pressure (absolute) | (absolute) per bit
(absolute)
MAP sHhall display manifold pressure derived from a Manifold Absolute Pressure sensor, if alsensor is
utilized | If a vehicle uses both a MAP and MAF sensor, both the MAP and MAF;P|Ds shall b¢ supported.
If PID $§F is not supported for this ECU, or if PID $4F is supported and in¢ludes $00 for Intake Manifold
Absolute Pressure, the external test equipment shall use the scaling values included in this ’rLabIe for those
values. |If PID $4F is supported for this ECU and Data D of $4F contains'a value greater thap $00, the
external test equipment shall calculate scaling and range for this PID*as explained in the PID) $4F Data D
definitign.
TABLE B13 - PID $0C DEEINITION
PID Data Min. Max: External Test Equipment
(hex) Description Byte | Value Value | Scaling/Bit| Sl (Metric) / English Display
0C |Engine[RPM A,B | Omin-1 _4\16383.75| 1/4rpm |RPM: xxxxx min-1
min-1 per bit
Engine|RPM shall display revolutions per minute of the engine crankshaft.
TABLE'B14 - PID $0D DEFINITION
PID Data Min. Max. External Test Equipment
(hex) Description Byte | Value Value |Scaling/Bit| Sl (Metric) / English Display
0D |Vehiclel Speed Sensor A 0 km/h | 255 km/h 1 km/h  [VSS: xxx km/h (x1x mph)
per bit
VSS shall display vehicle road speed. Vehicle speed may be derived from a vehicle speed gensor,
calculated by the ECU using other speed sensors, or obtained from the vehicle serial data communication
bus.
TABLE B15 - PID $0E DEFINITION
PID Data Min. Max. External Test Equipment
(hex) Description Byte | Value Value | Scaling/Bit | Sl (Metric) / English Display
OE |Ignition Timing Advance A - 64 63.5 1/2 with | SPARKADV: xx.x
for #1 Cylinder 0 at 128

Ignition timing advance shall be supported by spark ignition vehicles.

Ignition timing spark advance in degrees before top dead center ( BTDC) for #1 cylinder (not including

mechanical advance).
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TABLE B16 - PID $0F DEFINITION

PID Data Min. Max. External Test Equipment
(hex) Description Byte | Value Value | Scaling/Bit | S| (Metric) / English Display
OF [Intake Air Temperature A —40°C | +215°C | 1°Cwith |IAT: xxx °C (xxx °F)
-40°C
offset
IAT shall display intake manifold air temperature. IAT may be obtained directly from a sensor, or may
be inferred by the control strategy using other sensor inputs.
TABLE B17 - PID $10 DEFINITION
PID Data| Min. Max. External Test Equipment
(hex) Description Byte | Value Value | Scaling/Bit | Sl (Metric) /'English Display
10 [Air FIgw Rate from Mass A, B 0gls 655.35 0.01g/s | MAF: xxxx(xx g/s (xkxx.x Ib/min)
Air Flgw Sensor a/s (1/100)
MAF ghall display the airflow rate as measured by a vehicle that utilizes a MAF-sénsor or gn equivalent
source. If the engine is off and the ignition is on, the actual sensor value reading shall be re¢ported. If
the aqtual sensor reading can not be reported, the MAF value shall bereported as 0.00 g/s.
If PID|$50 is not supported for this ECU, or if PID $50 is supported.and includes $00 for Aif Flow Rate
from Mass Air Flow Sensor, the external test equipment shall use(the scaling values included in this
table for those values. If PID $50 is supported for this ECU and/Data A of PID $50 containg a value
greatdr than $00, the external test equipment shall calculate'scaling and range for this PID|as
explaihed in the PID $50 Data A definition.
TABLE B18 - PID $1#’DEFINITION
PID Data Min. Max. External Test Equipment
(hex) Description Byte | Value Value | Scaling/Bit | Sl (Metric) / English Display
11 | Absolyte Throttle Position A 0% 100 % | 100/255 % [TP: xxx.Xx %
Absolute throttle position (not “relative”’er*“learned” throttle position) shall be displayed as & normalized
value [scaled from 0 to 100 %. For.example, if a 0 to 5.0 volt sensor is used (uses a 5.0 volt reference
voltage), and the closed throttle position is at 1.0 volts, TP shall display (1.0 / 5.0) = 20 % 3t closed
throttle and 50 % at 2.5 volts. Throttle position at idle will usually indicate greater than 0 % and throttle

positid

For sy

n at wide open throttle\will usually indicate less than 100 %.

stems where the©utput is proportional to the input voltage, this value is the percent

input feference voltage. For systems where the output is inversely proportional to the input

value

A sing
syster

NOTE

s 100 % minus the percent of maximum input reference voltage.

n could have up to four throttle position sensors, A, B, C and G.
See'PID $45 for a definition of Relative Throttle Position.

Df maximum
voltage, this

le throttle plate could have up to three throttle position sensors, A, B and C. A dual throttle plate
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TABLE B19 - PID $12 DEFINITION

PID Data External Test Equipment
(hex) Description Byte Scaling/Bit S| (Metric) / English Display
12 |Commanded A |byte 1 of 1 AIR_STAT:
Secondary Air Status (bit)
(If supported, one, and 0 |1 = upstream of first catalytic converter AIR_STAT: UPS
only one bit at a time 1 1 = downstream of first catalytic converter AIR_STAT: DNS
can be settoa 1.) inlet
2 |1 = atmosphere / off AIR_STAT: OFF
3 |1 =pump commanded on for diagnostics AIR_STAT: DIAG
47 [TSO/SAE Teserved (BIts shaltbe reported =
as ‘0'.)
TABLE B20 - PID $13 DEFINITION (1 OR 2 BANKS)
PID Data External Tpst Equipment
(hex) Defcription Byte Scaling/Bit S| (Metric) /[English Display
13 |Location ¢f Oxygen A |byte 1 0of 1 OZSLOC:
Sensors (bit)
0 |1 =Bank 1 -Sensor 1 present at that |ocation Q2511
1 |1=Bank 1 - Sensor 2 present at'that location g2s12
2 |1 =Bank 1 - Sensor 3 present.at that location g2s13
3 |1 =Bank 1 - Sensor 4 present at that location g2s14
4 |1=Bank 2 - Sensor 1 present at that location 02521
5 |1 =Bank 2 - Sensor 2present at that location Q2S22
6 |1 =DBank 2 - Sensor3 present at that location Qg2s23
7 |1 =Bank 2 - Sensor 4 present at that location Q2S24
Location ¢f Oxygen Sensors, where sensor 1 is.¢losest to the engine. Each bit indicates the prlesence or
absence ¢f an oxygen sensor at the following location.
NOTE: P|D $13 shall only be supported.by a given vehicle if PID $1D is not supported. In no gase shall a
vehicle sypport both PIDs. PID $13 is.récommended for 1 or 2 bank O2 sensor engine configurations, and
never for B or 4 bank O2 sensor engine configurations. See Figure B3 for an explanation of how this PID will
be used tp determine how many,data bytes will be reported when short term or long term fuel {rim values are
reported With PIDs $06 to $09-and PIDs $55 to $58.
TABLE B21 - PID $14 - $1B DEFINITION (1 OR 2 BANKS)
PID Description Data Min. Max. External Test Equipment
(hex) | Use if PI0 $13 is. Supported! | Byte Value Value Scaling/Bit S| (Metric) | English Display
14 |Bank 1 — Sensord PIDs $14 - $1B shall be used for a
15 |Bank 1 — Sensor 2 conventional, 0 to 1 volt oxygen sensor.
16 |Bank 1 — Senser3 Any-sensorwithadifferentfuttscate
17 |[Bank 1 —Sensor 4 value shall be normalized to provide
18 |[Bank 2 — Sensor 1 nominal full scale at $C8 (200 decimal).
19 |Bank 2 — Sensor 2 Wide-range/linear oxygen sensors shall
1A |Bank 2 — Sensor 3 use PIDs $24 to $2B or PIDs $34 to
1B_|Bank 2 — Sensor 4 $3B.

Oxygen Sensor Output Voltage A oV 1.275V 0.005V 0O2Sxy: x.xxx V
(Bx-Sy)

Short Term Fuel Trim (Bx-Sy) B |[-100.00% | 99.22 % 100/128 % | SHRTFTxy: xxx.x %
associated with this sensor. (lean) (rich) (0 % at 128)

(reported as $FF if this sensor
is not used in the calculation or
if SHRTFT is not applicable.)

NOTE: The PIDs listed in this table only apply if PID $13 is used to define the oxygen sensor location.
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TABLE B22 - PID $14 - $1B DEFINITION (3 OR 4 BANKS)

requirements (e.g., US Federal pre-1996
model year, Canadian pre-1997 model year,

14000 vehicles not in phase-ins of 2004-2008
US Federal OBD)

non-street legal applications, US Federal 8500-

PID Description Data Min. Max. External Test Equipment
(hex)| Use if PID $1D is Supported! | Byte Value Value | Scaling/Bit | Sl (Metric) / English Display
14 |Bank 1 — Sensor 1 PIDs $14 - $1B shall be used for a
15 |Bank 1 — Sensor 2 conventional, 0 to 1 volt oxygen
16 _[Bank 2 — Sensor 1 sensor. Any sensor with a different
17 |Bank 2 — Sensor 2 full scale value shall be normalized to
18 |Bank 3 — Sensor 1 provide nominal full scale at $C8
19 |Bank 3 — Sensor 2 (200 decimal). Wide-range/linear
1A |Bank 4 — Sensor 1 oxygen sensors shall use PIDs $24
1B_|Bank 4 — Sensor 2 to $2B or PIDs $34 to $3B.
Oxygen Jensor Output Voltage| A ov 1.275V 0.005V 028xy: x.xxx V
(Bx-Sy)
0, 0, 0, [ - 0,
Short Teffm Fuel Trim (Bx-Sy) B |- 18?5?8 % QS(Jr.ii)/o (8%2/;??2/5) SHRTFTxy: xxx.x %
associated with this sensor
(reported fs $FF if this sensor is
not used jn the calculation or if
SHRTFT is not applicable.)
NOTE: The PIDs listed in this table only apply if PID $1D is used to define,the oxygen sensor |ocation.
TABLE B23 - PID $1C DEFINITION
PID Data External Test Equipment
(hex) Description Byte Scaling/Bit | Sl (Metric) / English Display
1C | OBD rgquirements to which vehicle or engine A byte 1 of 1 OBDSUP:
is certifled. (hex) | (State Encoded
Variable)
Data miay be reported for the vehicle by a single*ECU or may be reported by any OBD ECU|that activates
the MIL.
OBBD lI|(California ARB) - California-only 01 OBD Il
(includipg other "CAA Sec. 177" states).OBD Il
certifieq systems. "Certified to California
OBDII"[should only be included if'the actual
test grdup is intended for certification by
CARB.
OBD (US Federal EPA) ¢ US Federal only 02 OBD
OBD-certified (including, vehicles using US
Federa| allowance{o._certify to California OBD
Il but then turn off/disable 0.020" evap leak
detectipn)
OBD and OB 11 - US 50-state certified or non- 03 OBD and OBD |l
California-vehicles certified to California OBD Il
requirements {inctuding 0-020"evap feak
detection) in lieu of US Federal OBD.
OBD | - Certified to California OBD | 04 OBD |
requirements (pre-1996 model year California
certified vehicles)
Not OBD compliant - Not certified to any OBD 05 NO OBD
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TABLE B23 - PID $1C DEFINITION (CONTINUED)
PID Data External Test Equipment
(hex) Description Byte Scaling/Bit S| (Metric) / English Display
1C |EOBD (Euro OBD) 06 EOBD

EOBD and OBD I 07 EOBD and OBD I
EOBD and OBD 08 EOBD and OBD
EOBD, OBD and OBD |l 09 EOBD, OBD and OBD |
JOBD (Japan OBD) 0A JOBD
JOBD and OBD I 0B JOBD and OBD I
JOBD and EOBD 0C JOBD and EOBD
JOBD, EOBD, and OBD I 0D JOBD, EOBB} and OBD Il
ISO/SAE rgserved OE
ISO/SAE rgserved OF
ISO/SAE rgserved 10
Engine Mapufacturer Diagnostics (EMD) - Heavy-duty 11 EMD
vehicles (>[14,000) certified to EMD under title 13,
CCR sectign 1971 (e.g., 2007-2009 model year diesel
and gasoline engines)
Engine Mapufacturer Diagnostics Enhanced (EMD+) - 12 EMD+
Heavy-duty engines (>14,000) certified to EMD+ under
title 13, CCR section 1971.1 (e.g., 2010-2012 model
year dieselland gasoline engines not certified to HD
OBD, 20132019 model year alternate fuel engines)
Heavy Duty On-Board Diagnostics (Child/Partial) - 13 HD OBD-C
Heavy-duty engines (>14,000) certified to HDOBD as
an extrapolated/child rating under title 13, CCR section
1971.1(d)(1.1.2) or (7.2.3) (e.g., 2010-2015 model
year dieselland gasoline engines that are subject\to
HDOBD byt are not the full OBD/parent rating)
Heavy Duty On-Board Diagnostics - Heavy-duty 14 HD OBD
engines (>14,000) certified to HDOBD as.a'full
OBD/parent rating under title 13, CCR section
1971.1(d)(1.1.1) or (7.2.2) (e.g., 2010 and beyond
model year diesel and gasoline.eéngines that are
subject to full HDOBD)
World Wid¢ Harmonized QBD 15 WWH OBD
SAE/ISO r¢served 16 SAE/ISO resqgrved
Heavy Duty Euro OBD\Stage | without NOx control 17 HD EOBD-I
Heavy Duty Euro, ©@BD Stage | with NOx control 18 HD EOBD-I N
Heavy Duty Euro‘@BD Stage Il without NOx control 19 HD EOBD-II
Heavy Duty Euro OBD Stage Il with NOx control 1A HD EOBD-II Nl
ISO/SAE reserved (=]
Brazil OBD Phase 1 1C OBDBr-1
Brazil OBD Phase 2 1D OBDBr-2
Korean OBD 1E KOBD
India OBD | 1F I0BD |
India OBD I 20 IOBD I
Heavy Duty Euro OBD Stage VI 21 HD EOBD-VI
ISO/SAE reserved 22 - FA —
ISO/SAE - Not available for assignment FB - FF SAE J1939 special meaning
PID $1C may be reported for the vehicle by a single ECU or may be reported by any OBD ECU that activates the
MIL. If PID $1C is supported by multiple ECUs on a vehicle, the reported values do not have to be identical for all
reporting ECUs, however, each ECU shall accurately report its OBD compliance level. For example, on a vehicle
designed to meet OBD Il, an ECM reporting $01 (OBD II) and a TCM reporting $03 (OBD and OBD Il) would be
an acceptable combination but an ECM reporting $01 (OBD Il) and a TCM reporting $04 (OBD 1) would not.
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TABLE B24 - PID $1D DEFINITION (3 OR 4 BANKS)

(bit)

PID Data External Test Equipment
(hex) Description Byte Scaling/Bit S| (Metric) / English Display
1D |[Location of oxygen A |byte 1 of 1 0O2SLOC:

Sensors (bit)

0 |1=Bank 1 - Sensor 1 present at that location 02511

1 |1 =Bank 1 - Sensor 2 present at that location 02812

2 |1=Bank 2 - Sensor 1 present at that location 02521

3 |1=Bank 2 - Sensor 2 present at that location 02822

4 |1 =Bank 3 - Sensor 1 present at that location 02S31

5 |1 =Bank 3 - Sensor 2 present at that location 02S32

6 |1 =Bank4 - Sensor 1 present at that location Q2341

7 |1 =Bank 4 - Sensor 2 present at that location 02%42
Location] of oxygen sensors, where sensor 1 is closest to the engine. Each bit indicatés the presence or
absencq of an oxygen sensor at the following location.
NOTE: PID $1D shall only be supported by a given vehicle if PID $13 is not supported. In ng case shall a
vehicle gupport both PIDs. PID $1D is recommended for 3 or 4 bank O2 sensor engine configurations, and
never fof 1 or 2 bank O2 sensor engine configurations. See Figure B3 for.an explanation of How this PID
will be uped to determine how many data bytes will be reported when short term or long term|fuel trim
values dre reported with PIDs $06 to $09 and PIDs $55 to $58.

TABLE B25 - PID $1E DEFIN(TION
PID Data External Test Equipment
(hex) Description Byte Scaling/Bit S| (Metric) / English Display
1E | Auxiligry Input Status A |byte 1 0of 1 Auxiliary Input Stafus

Powgr Take Off (PTO)
Statup

0 |0=PTOnot active (OFF);

1 =PTOractive (ON).

1-7 |ISOISAE reserved (Bits shall be
reported as ‘0’.)

PTO_STAT: OFF pr ON

TABLE B26 - PID $1F DEFINITION

PID Data | Min. Max. Scaling/ External Test|Equipment
(hex) Description Byte | Value | Value Bit S| (Metric) / English Display
1F | Time Sjnce Engine Start A,B | 0sec.|65535 sec.| 1 second [RUNTM: xxxxx sec.
per count

Zero.

For non-hybrid véehicles, RUNTM shall increment after the ignition switch is turned to the on|position and
the endine is running. RUNTM shall be reset to zero during every control module power-up nd when
entering the kKey-on, engine off position. RUNTM is limited to 65535 seconds and shall not wrap around to

For hybrid vehicles or for vehicles that employ engine shutoff strategies (e.g. engine shutoff at idle),
RUNTM shall increment after the ignition switch is turned to the on position and the engine is running, or,
if the vehicle can be started in electric-only mode, RUNTM shall increment after the ignition switch is
turned to the on position and the vehicle starts to move. It shall continue to increment even if the engine is
turned off by the vehicle control system. RUNTM shall be reset to zero during every control module
power-up and when entering the key-on, engine off position. RUNTM is limited to 65535 seconds and
shall not wrap around to zero.
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TABLE B27 - PID $21 DEFINITION

PID Data Min. Max. Scaling/ | External Test Equipment
(hex) Description Byte | Value Value Bit S| (Metric) / English Display
21 |Distance Traveled While MIL is A B 0 km | 65535 km | 1 km per | MIL_DIST: xxxxx km (xxxxx

Activated count |miles)

Data may be reported for the vehicle by a single ECU or may be reported by each OBD ECU that
activates the MIL.

Conditions for “Distance traveled” counter:

reset to $0000 when MIL state changes from deactivated to activated,;

accumulate counts in km it MIL is activated (ON);
do not change value while MIL is not activated (OFF);

cycles without MIL activated;
do not wrap to $0000 if value is $FFFF.

reset to $0000 if diagnostic information is cleared either by service $04 or atjleast 4

D warm-up

TABLE B28 - PID $22 DEFINITION

PID Data Min. Max. External Test Equipment
(hex) Description Byte | Value Value Scaling/Bit Sl (Metric) / English Display
22 Fuel Pressure relative A B 0 kPa | 5177.27 kPa 0.079 kPa FP: xxxx.x kPg (xxx.x PSI)
to manjfold vacuum (5178/65535)
per bit unsigned,
1 kPa =
0.1450377 PSI
FP shall display fuel pressure when the reading is.reférenced to manifold vacuum (relative pressure).
TABLE B29 :RID $23 DEFINITION
PID Data Min. Max. External Test Equipment
(hex) Description Byte. | Value | Value | Scaling/Bit | Sl (Metric) / English Display
23 | Fuel Rail Pressure AB" | 0 kPa |655350| 10 kPa per bit | FRP: xxxxxx kPa (xxxxx.x PSI)
kPa unsigned,
1 kPa =
0.1450377 PSI

FRP s

higher

pressu

pressure rangé than PIDs $0A and $22.

nall display fuel rail)pressure at the engine when the reading is referenced to atmosphere (gauge
re). This PID4s\intended for diesel fuel pressure and gasoline direct injection system

s that have a
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TABLE B30 - PID $24 - $2B DEFINITION (1 OR 2 BANKS)
PID Description Data | Min. Max. External Test Equipment
(hex) Use if PID $13 is Supported! Byte | Value | Value | Scaling/Bit | SI (Metric) / English Display
24 |Bank 1 — Sensor 1 (wide range 0O2S)
25 |Bank 1 — Sensor 2 (wide range 0O2S)
26 |Bank 1 — Sensor 3 (wide range O2S)
27 |Bank 1 — Sensor 4 (wide range 02S)
28 |Bank 2 — Sensor 1 (wide range 0O2S)
29 |Bank 2 — Sensor 2 (wide range 0O2S)
2A |Bank 2 — Sensor 3 (wide range 0O2S)
2B |Bank 2 4 Sensor 4 (wide range O2S)
Equivalence Ratio (lambda) (Bx-Sy) A B 0 1.999 | 0.0000305 |LAMBDAXY:XX{X.XXX
(2/65535)
Oxygen Bensor Voltage (Bx-Sy) C,D| OV | 7999V [0.000122V | O28xy: xxx.xxK V
(8/65535)
PIDs $24 to $2B shall be used for linear or wide-ratio Oxygen Sensors when.eqtiivalence ratio and voltage
are displayed.
If PID $4F is not supported for this ECU, or if PID $4F is supported and.includes $00 for eithgr Equivalence
Ratio or [Maximum Oxygen Sensor Voltage, the external test equipnient shall use the scaling|values
included|in this table for those values. If PID $4F is supported forthis ECU and Data A or Data B of PID $4F
contains|a value greater than $00, the external test equipment 'shall calculate scaling and rar|ge for these
PIDs as [explained in the PID $4F definition.
NOTE: LAMBDA is preferred for External Test Equipment Display instead of EQ_RAT in prejious versions
of this dpcument.
NOTE: Trhe PIDs listed in this table only apply.ifPID $13 is used to define the oxygen sensof location.
TABLE B31 - PID_$24-- $2B DEFINITION (3 OR 4 BANKS)
PID Description Data | Min. Max. External Test Equipment
(hex) Use if PID $1D is Supported! Byte | Value | Value |Scaling/Bit| SI (Metric) / English Display
24 |Bank 1 -Sensor 1 (wide range.©2S)
25 |Bank 1 - Sensor 2 (wide range) O2S)
26 |Bank 2 - Sensor 1 (wide range O2S)
27 |Bank 2 - Sensor 2 (widerange 02S)
28 |Bank 3 - Bensor 1 fwidé range O2S)
29 |Bank 3 - Bensor.2\(wide range O2S)
2A |Bank 4 - Sensor A (wide range 02S)
2B |Bank 4 - Sensor 2 (wide range O2S)
EquivaleneeRatio-Hambda-(Bx-Sy) A5 8 4-099—-0-0000385—1AMBDAxr—006eXxXX
(2/65535)
Oxygen Sensor Voltage (Bx-Sy) C,D| OV [7.999V|[0.000122 V |O2Sxy: xxx.xxx V
(8/65535)
PIDs $24 to $2B shall be used for linear or wide-ratio Oxygen Sensors when equivalence ratio and voltage
are displayed.
See the explanation of scaling values for PIDs $24 to $2B for 1 or 2 bank systems in the previous table.
NOTE: The PIDs listed in this table only apply if PID $1D is used to define the oxygen sensor location.
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TABLE B32 - PID $2C DEFINITION

PID Data Min. Max. External Test Equipment
(hex) Description Byte| Value Value Scaling/Bit | SI (Metric) / English Display
2C [Commanded EGR A 0% 100 % 100/255 % |EGR_PCT: xxx.x %
(no flow) | (max. flow)

Commanded EGR displayed as a percent. EGR_PCT shall be normalized to the maximum EGR
commanded output control parameter. EGR systems use a variety of methods to control the amount of
EGR delivered to the engine.

1) If an on/off solenoid is used, EGR_PCT shall display 0% when the EGR is commanded off, 100%
when the EGR sysfem is commanded on

2) If a yacuum solenoid is duty cycled, the EGR duty cycle from 0 to 100% shall be display€d.

3) If a l|near or stepper motor valve is used, the fully closed position shall be displayed as 0s; the fully
open ppsition shall be displayed as 100%. Intermediate positions shall be displayed-as a pgrcent of the
full-opgn position. For example, a stepper-motor EGR valve that moves from 0.to 128 counts shall

display| 0% at zero counts, 100% at 128 counts and 50% at 64 counts.

4) Any jother actuation method shall be normalized to display 0% when no\EGR is commanded and
100% at the maximum commanded EGR position.

TABLE B33 - PID $2D DEFINITION

PID Data Min. Max. External Test Equipment
(hex) Description Byte Value Value Scaling/Bit | SI (Metric) | English Display
2D |EGR Error A -100 % +99:22 % 100/128 % |EGR_ERR: [xxx.x %

(less than (more than | (0 % at 128)
commanded).{ commanded)
EGR error|is a percent of commanded EGR. Oftefiy EGR valve control outputs are not in the same engineering
units as the EGR feedback input sensors. For éxample, an EGR valve can be controlled using & duty-cycled
vacuum sdlenoid; however, the feedback input sensor is a position sensor. This makes it impogsible to display
“actual” vefsus “commanded” in the same engineering units. EGR error solved this problem by displaying a
normalized (non-dimensional) EGR system feedback parameter. EGR error is defined to be

((EGR actdal - EGR commanded) /'EGR commanded) * 100%

For examplle, if 10% EGR is commanded and 5 % is delivered to the engine, the EGR_ERR is
(5% — 10%) / 10%) * 100%\=+-50% error.

EGR_ERR may be computed using various control parameters such as position, steps, counts| etc. All EGR

systems must react to\quickly changing conditions in the engine; therefore, EGR_ERR will gengrally show errors
during transient cenditions. Under steady condition, the error will be minimized (not necessarily|zero, however) if
the EGR systemds under control.

If the contrplSystem does not use closed loop control, EGR ERR shall not be supported.

When commanded EGR is 0%, EGR error is technically undefined. In this case EGR error should be set to 0%
when actual EGR = 0% or EGR error should be set to 99.2% when actual EGR > 0%.
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TABLE B34 - PID $2E DEFINITION

PID
(hex)

Data External Test

Byte

Min.
Value

Max.

Description Value | Scaling/Bit

Equipment

S| (Metric) / English Display

2E

Comma
Purge

A 0%

no flow

100 %
max. flow

nded Evaporative 100/255 %

EVAP_PCT: xxx.x %

Commanded evaporative purge control valve displayed as a percent. EVAP_PCT shall be normalized to
the maximum EVAP purge commanded output control parameter.

1) If an on/off solenoid is used, EVAP_PCT shall display 0% when purge is commanded off, 100% when
purge is commanded on.

2)Ifav

3)Ifali
open pd
full-ope
display

4) Any ¢
at the

cuum solenoid is duty-cycled, the EVAP purge valve duty cycle from U to T00% sha

near or stepper motor valve is used, the fully closed position shall be displayed;as*09
sition shall be displayed as 100%. Intermediate positions shall be displayed.as. a pe
h position. For example, a stepper-motor EVAP purge valve that moves from-0 to 12
D% at 0 counts, 100% at 128 counts and 50% at 64 counts.

ther actuation method shall be normalized to display 0% when no, purge is comman
aximum commanded purge position/flow.

| be displayed.

b, and the fully
cent of the
counts shall

led and 100%

TABLE B35 - PID $2F DEFINITION

PID
(hex)

Min.
Value

Data External Test E

Byte

Max.

Description Value | Scaling/Bit

quipment

S| (Metric) / English Display

2F

Fuel Lg

A 0% 100/255 % | FLI: xxx.x %

no fuel

100 %
max. fuel
capacity

vel Input

FLI sha
directly

be infefred by the control strategy using other'sensor inputs. Vehicles that use gaseous fuel

the per

Level Input reported shall be from thetank, which contains the fuel type the engine is runnin

Il indicate nominal fuel tank liquid fill capacity as a percent of maximum. FLI may be
from a sensor, may be obtained indiregfly via the vehicle serial data communication

cent of useable fuel capacity. If there are two tanks in a bi-fuel car, one for each fuel

bbtained

bus, or may

s shall display
type, the Fuel
g on.

TABLE B36 - PID $30 DEFINITION

PID
(hex)

External Test E
S| (Metric) / Eng

Data
Byte

Min.
Value

Max.

Description Value | Scaling/Bit

quipment
ish Display

30

Number
DTCs c

of warm-ups since A 0 255 1 warm-up

eared per count

WARM_UPS: xxx

Numbel
battery
that cod
temperd

of OBD warm-up cycles since all DTCs were cleared (via external test equipment of
lisconnect). A warm-up is defined in the OBD regulations to be sufficient vehicle ope

taretof 70 °C (160 °F) (60 °C (140 °F) for diesels). This PID is not associated with ar

possibly, a
ration such

lant.tetperature rises by at least 22 °C (40 °F) from engine starting and reaches a ninimum

y particular

DTC. It

ear DTCs. If

3 ] H=w~ H 41 £ L/AA £ L1 ] $ 43 4 (S 4 H + o+ ]
o SITIPTy art miureauutT TUT 17IvE, UT UTC TAoU UTTTC TALTTTIAN ITOU TYUITPTTITTIL Wado UoTU TU Ul

greater than 255 warm-ups have occurred, WARM_UPS shall remain at 255 and not wrap to zero. Data
may be reported for the vehicle by a single ECU or may be reported by each OBD ECU that activates the

MIL.
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TABLE B37 - PID $31 DEFINITION

PID
(hex)

Description

Data
Byte

Min.
Value

Max.
Value

Scaling/Bit

External Test Equipment
S| (Metric) / English Display

31

Distance traveled since
DTCs cleared

A, B

0 km

65535
km

1 km per
count

CLR_DIST: xxxxx km (xxxxx
miles)

This is distance accumulated since DTCs were cleared (via external test equipment or possibly, a battery
disconnect). This PID is not associated with any particular DTC. It is simply an indication for I/M
(Inspection/Maintenance) of the last time external test equipment was used to clear DTCs. If greater than
65535 km has occurred, CLR_DIST shall remain at 65535 km and not wrap to zero. Data may be reported
for the vehicle by a single ECU or may be reported by each OBD ECU that activates the MIL.

TABLE B38 - PID $32 DEFINITION

PID
(hex)

Description

Data
Byte

Min.
Value

Max.
Value

Scalinngit

Sl(Metric) / |

External Tgst Equipment

English Display

32

Evap Sys
Pressure

tem Vapor

A B

($8000)
~8192 Pa
(-32.8878

inH20)

($7FFF)
8191.75 Pa,
(32.8868 in

H20)

0.25 Pa
(1/4) per hit
signed

EVAP_VP: xX
in Hzo)

Xx.X Pa (xx.xxx

Thisis e
the fuel t
range is

For systg
Support f

aporative system vapor pressure. The pressure signal is normally obtained from a s
hnk (FTP — Fuel Tank Pressure) or a sensor in an evaporative system vapor line. If 3
equired, PID $54 scaling allows for a wider pressure range than PID $32.

ms supporting Evap System Vapor Pressure, one.ef the following two PIDs is requir
or more than one of these PIDs is not allowed.

ensor located in
wider pressure

bd: $32 or $54.

TABLE B39 - PID $33 DEFINITION

PID
(hex)

Description

Data
Byte

Min.
Value

Max.
Value

Scalinngit

Sl (Metric) / H

External Test Equipment

nglish Display

33

Barometr

¢ Pressure

A

0kPa
(absolute)

255 kPa

(absolute)

1 kPa per bit
(absolute)

BARO: xxx kP

B (xx.x inHQ)

Barometr

of driving
NOTE 1:

NOTE 2:

¢ pressure. BARO is normally obtained from a dedicated BARO sensor, from a MAR
on and dliring certain modes of driving, or inferred from a MAF sensor and other inputs during
The control module-shall report BARO from whatever source it is derived from.

Some weather séryices report local BARO values adjusted to sea level. In these cas
value may not‘'match the displayed value on the external test equipment.

If BARO isdnferred while driving and stored in non-volatile RAM or Keep-alive RAM,
be accurate after a battery disconnect or total memory clear.

sensor at key-
certain modes

es, the reported

BARO may not
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TABLE B40 - PID $34 - $3B DEFINITION (1 OR 2 BANKS)

($8000 = 0 mA)

External Test Equipment
PID Data| Min. Max. S| (Metric) / English
(hex) Description Byte | Value | Value Scaling/Bit Display
34 |Bank 1 — Sensor 1 (wide range 02S)
35 |Bank 1 — Sensor 2 (wide range O2S)
36 |Bank 1 — Sensor 3 (wide range O2S)
37 |Bank 1 — Sensor 4 (wide range O2S)
38 |Bank 2 — Sensor 1 (wide range O2S)
39 |Bank 2 — Sensor 2 (wide range 0O2S)
3A |Bank 2 —|Sensor 3 (wide range 02S)
3B [Bank 2 —|Sensor 4 (wide range O2S)
Equivalerjce Ratio (lambda) (Bx-Sy) A B 0 1.999 0.0000305 LAMBDAXy: XXX.XXX
(2/65535)
Oxygen Sensor Current (Bx-Sy) C,D| —128 |127.996 | 0.00390625 mA | O2Sxy: xxX.xx mA
mA mA (128/32768)
($8000 ='0'mA)
PIDs $34{to $3B shall be used for linear or wide-ratio Oxygen Sensors when equivalence rati¢ and current
are displayed.
If PID $4F is not supported for this ECU, or if PID $4F is supported and includes $00 for eithef Equivalence
Ratio or Maximum Oxygen Sensor Current, the external test equipment shall use the scaling yalues included
in this taljle for those values. If PID $4F is supported for this E€W/and Data A or Data C of PID $4F contains
a value greater than $00, the external test equipment shall-¢alculate scaling and range for these PIDs as
explained in the PID $4F definition.
NOTE: UAMBDA is preferred for External Test Equipment Display instead of EQ_RAT in preyious versions of
this document.
NOTE: The PIDs listed in this table only apply.ifPID $13 is used to define the oxygen sensor|location.
TABLE B41 - PID.$34 - $3B DEFINITION (3 OR 4 BANKS)
Externall Test Equipment
PID Data | Min. Max. Sl (Metric) / English
(hex) Description Byte | Value | Value Scaling/Bit Display
34 |Bank 1 — $ensor 1 (wide range 02S)
35 |Bank 1 — Jensor 2 (wide range 02S)
36 |Bank 2 — §ensor 1 (widéirange 02S)
37 |Bank 2 — §ensor 2 (wide range 02S)
38 |Bank 3 — $ensor 4-(wide range 02S)
39 |Bank 3 — §ensor2 (wide range 02S)
3A |Bank 4 — 3ensor 1 (wide range 02S)
3B |Bank 4 — Sensor2 (vvidc range 028)
Equivalence Ratio (lambda) (Bx-Sy) A, B 0 1.999 0.0000305 LAMBDAXy: XXX.XXX
(2/65535)
Oxygen Sensor Current (Bx-Sy) C,D | —128 [127.996 | 0.00390625 mA |O2Sxy: xxx.xx mA
mA mA (128/32768)

PIDs $34 to $3B shall be used for linear or wide-ratio Oxygen Sensors when equivalence ratio and current are

displayed.

See the explanation of scaling values for PIDs $34 to $3B for 1 or 2 bank systems in the previous table.

NOTE: The PIDs listed in this table only apply if PID $1D is used to define the oxygen sensor location.
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TABLE B42 - PID $3C DEFINITION
PID Data Min. Max. External Test Equipment
(hex) Description Byte | Value Value Scaling/Bit | Sl (Metric) / English Display
3C |Catalyst Temperature Bank 1, | A,B [ -40°C | +6513.5°C | 0.1 °C/bit | CATEMP11: xxxx °C (xxxx °F)
Sensor 1 with — 40 °C
offset
CATEMP11 shall display catalyst temperature for a bank 1 catalyst or the Bank 1, Sensor 1 catalyst
temperature sensor. CATEMP11 may be obtained directly from a sensor or may be inferred by the control
strategy using other sensor inputs.
TABLE B43 - PID $3D DEFINITION
PID Data Min. Max. External Tegt Equipment
(hex) Description Byte | Value Value Scaling/Bit | Sl (Metric) / English Display
3D |Catalyst femperature Bank 2, | A,B | —40°C [+6513.5°C | 0.1 °C/bit [ CATEMP21: xxxx °C (xxxx °F)
Sensor 1 with —40 °C
offset
CATEMHA21 shall display catalyst temperature for a bank 2 catalyst or the Bank 2, Sensor 1 catalyst
temperature sensor. CATEMP21 may be obtained directly from a sensoror may be inferred by the control
strategy ysing other sensor inputs.
TABLE B44 - PID $3E DEFINITION
PID Data Min. Max. External Test Equipment
(hex) Description Byte | Value Value Scaling/Bit | Sl (Metric) / English Display
3E [Catalyst Temperature Bank 1, | A,B | —40°C | +6543.5°C | 0.1 °C/bit | CATEMP12: xxkx °C (xxxx °F)
Sensor 2 with — 40 °C
offset
CATEMPY12 shall display catalyst temperature-for an additional bank 1 catalyst or the Bank 1, [Sensor 2
catalyst t¢mperature sensor. CATEMP12 may be obtained directly from a sensor or may be inferred by the
control stfategy using other sensor inputs:
TABLE B45 - PID $3F DEFINITION
PID Data Min. Max. External Test Equipment
(hex) Description Byte | Value Value Scaling/Bit | Sl (Metric) / English Display
3F |Catalyst Temperature Bank2, | A,B | —40°C | +6513.5°C | 0.1 °C/bit | CATEMP22: xxix °C (xxxx °F)
Sensor 2 with — 40 °C
offset

CATEMBP_22 shalldisplay catalyst temperature for an additional bank 2 catalyst or the Bank 2,
catalyst temperature sensor. CATEMP22 may be obtained directly from a sensor or may be inferred by the

control stfategy using other sensor inputs.

Sensor 2
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TABLE B46 - PID $41 DEFINITION

PID Data External Test Equipment

(hex) Description Byte Scaling/Bit S| (Metric) / English Display
41 | Monitor status this driving cycle

The bit in this PID shall report two pieces of information for each monitor:

1) Monitor enable status for the current driving cycle. This bit shall indicate when a monitor is disabled
in a manner such that there is no easy way for the driver to operate the vehicle to allow the monitor
to run. Typical examples are:

— engine-off soak not long enough (e.g., cold start temperature conditions not satisfied);

— ambient air temperature too low or too high;
— BARO too low (high altitude).
nitor disabled due to sensor failure.

The monitor shall not indicate “disabled” for operator-controlled conditions such as rpm, load, and
throttlg¢ position. The monitor shall not indicate “disabled” from key-on because minimum tifne limit has
not been exceeded or engine warm-up conditions have not been met, since these conditions will
eventyally be met as the vehicle continues to be driven.

NOTE} If the operator drives the vehicle to a different altitude or ambient air temperature cpnditions,
monitgr status may change from enabled to disabled. The monitor status for this PID shall hot change
from disable to enable even if the conditions change back@nd the monitor is actually enabled. This
could fesult in a monitor status showing “disabled” but eventually showing “complete”.

2) Monitor completion status for the current driving/monitoring cycle. Monitor completion crijteria is the
same as for PID $01 except that the status shall.be reset to “not complete” upon startind a new
mohitoring cycle. Note that some monitorings¢cycles can include various engine-operating conditions;
other monitoring cycles begin after the ignition key is turned off. Some status bits on a g|ven vehicle
can utilize engine-running monitoring cycles while others can utilize engine-off monitoring cycles.
Regetting the bits to “not complete” upon starting the engine will accommodate most engine-running
and engine-off monitoring cycles; however, manufacturers are free to define their own monitoring
cycles.

PID $41 bits shall be utilized for.all non-continuous monitors which are supported, and chapge
complgtion status in PID $04:*If a non-continuous monitor is not supported or always showg “complete”,
the cofresponding PID $44-bits shall indicate disabled and complete. PID $41 bits may be (tilized at the
vehicl¢ manufactureris discretion for all continuous monitors which are supported, with the [exception of
data byte B bit 2 whi¢h shall always show CCM (Comprehensive Component Monitoring) gs enabled
for spark-ignition"and compression-ignition vehicles.
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TABLE B46 - PID $41 DEFINITION (CONTINUED)

PID Data External Test Equipment
(hex) Description Byte Scaling/Bit S| (Metric) / English Display
41 A |byte1of4
(bit)
Reserved — shall be reported as $00 0-7 —
Enable status of continuous monitors| B |byte 2 of 4 (Low Nibble)

this monitoring cycle: (bit)
Misfire monitoring enabled 0 See PID $01 to determine | MIS_ENA: NO, YES or N/A
Fuel system monitoring enabled 1 which monitors are FUEL_ENA: NO, YES or N/A
Comprehensive component manitoring supported.
enablel 2 0 = monitor disabled for (JLIM_tNA NO, YEJ or N/A
rest of this monitoring
cycle (NO)
0 = monitor not supported
(N/A)
1= monitor enabled for
this monitoring cycle
(YES)
Enablel status of continuous monitors this monitoring cycle: NO means disabled-for rest of this monitgring cycle, N/A

means|not supported in PID $01; YES means enabled for this monitoring cyele:
Comprgssion ignition monitoring 3 0 = Spark ignition monitors™ | Not displayed by extgrnal test
supported supported equipment
1 = Compression.ignition
monitors Sypported
Indicates support of spark ignition or compression ignition monitors and data labels within Data Bytes|C and D of
PID $4{1.
Completion status of continuous B |byte.2.0f'4 (High Nibble)
monitgrs this monitoring cycle: (bit)
Misfire|monitoring completed 4 See PID $01 to determine |MIS_CMPL: YES, NO or N/A
Fuel system monitoring completed 5 _\|\Which monitors are FUELCMPL: YES, N, or N/A
Comprghensive component monitoring 6 |supported. CCM_CMPL: YES, NO or N/A
complgted 0 = monitor complete this
monitoring cycle (YES)
0 = monitor not supported
(N/A)
1 = monitor not complete
this monitoring cycle
(NO)
ISO/SAE reserved (Bit.shall be reported 7 —
as ‘0")
The following descriptions for Bytes C and D are to be used
for spark ignition vehicles only.
Enablg status-0f non-continuous C |byte3of4 Enable status of noh-continuous
monitgrs-this monitoring cycle: (bit) monitors this monitpring cycle:
CatalystTmomitoring © SeePiD-$0t+todetermime—CAT ENANOYES or N/A
Heated catalyst monitoring 1 which monitors are HCAT_ENA: NO, YES or N/A
Evaporative system monitoring 2 |supported. EVAP_ENA: NO, YES or N/A
Secondary air system monitoring 3 |0 = monitor disabled for AIR_ENA: NO, YES, or N/A
ISO/SAE reserved (bit shall be reported 4 rest of this monitoring —
as “0") cyclg (NO)
Oxygen sensor monitoring 5 0= rrll\lo/'r;‘ltor not supported 02S_ENA: NO, YES or N/A
Oxygen sensor heater monitoring 6 |, . fnoniior enabled for | HTR_ENA: NO, YES or N/A
EGR and/or VVT system monitoring 7 this monitoring cycle EGR_ENA: NO, YES or N/A

(YES)
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TABLE B46 - PID $41 DEFINITION (CONTINUED)

PID Data External Test Equipment
(hex) Description Byte Scaling/Bit S| (Metric) / English Display
41 [Completion status of non-continuous D |byte 4 of4 Completion status of non-
monitors this monitoring cycle: (bit) continuous monitors this
monitoring cycle:
Catalyst monitoring completed 0 |See PID $01 to determine |CAT_CMPL: YES, NO or N/A

Heated catalyst monitoring completed

Evaporative system monitoring 2 |supported. EVAPCMPL: YES, NO or N/A

completed . o 0 = monitor complete this

Secondary air system monitoring 3 monitoring-cveleYES) AIR CMPL: YES, NO or N/A
- J \ 7

complgted . 0 = monitor not supported

ISO/SAE reserved (bit shall be reported 4 (N/A) —

as “0) 1 = monitor not complete

Oxygem sensor monitoring completed 5 this monitoring cycle 02S_CMPLANYES, N

Oxygen sensor heater monitoring 6 (NO) HTR_CMPL: YES, N

compldted

EGR apd/or VVT system monitoring 7 EGR_CMPL: YES, N

1

which monitors are

HCATCMPL: YES, N

O or N/A

compldted

D or N/A
D or N/A

D or N/A

The following descriptions for Bytes C and D are'to be used
for compression ignition vehicles.only.

Enablg status of non-continuous C |byte 30f4 Enable status of noh-continuous
monitgrs this monitoring cycle: (bit) monitors this monitpring cycle:
NMHC|catalyst monitoring 0 See PID $01 todetermine |HCCATENA: NO, YHS or N/A
NOx/SCR aftertreatment monitoring 1 [which monitors are NCAT_ENA: NO, YEB or N/A
ISO/SAE reserved (bit shall be reported 2 |supported: s

as “0”) 0 = monitor disabled for

Boost pressure system monitoring 3 rest of this monitoring |BP_ENA: NO, YES or N/A
ISO/SAE reserved (bit shall be reported 4 cycle (NO) — — +

as “0”) Q= monitor not supported

Exhaugt gas sensor monitoring 5 _ (N/A.) EGS_ENA: NO, YES|or N/A

PM filtgr monitoring 6 |17 m?sn'rf;n‘maribr:edcf‘;e PM_ENA: NO, YES dr N/A

EGR apd/or VVT system monitoring 7 (YES) gcy EGR_ENA: NO, YES|or N/A
Completion status of monitors this D |byte 4 of4 Completion status gf monitors
monitqring cycle: (bit) this monitoring cycle:
NMHC|catalyst monitoring completed 0 See PID $01 to determine |HCCATCMP: YES, NO or N/A
NOx/SECR aftertreatment monitoring 1 which monitors are NCATCMPL: YES, NP or N/A
compldted supported.

ISQ/?F E reserved (Bit'shall be reported 2 9= monitor complete this — — 1

as'0') o monitoring cycle (YES)

Boost pressure_system monitoring 3 0= monitor not supported BP_CMPL: YES, NOJor N/A
compldted (N/A)

ISO/SAE reserved (bit shall be reported 4 1= monitor not complete — — T

as “0”) this monitoring cycle

Exhaust gas sensor monitoring 5 (NO) EGS_CMPL: YES, NO or n/A
completed

PM filter monitoring completed 6 PM_CMPL: YES, NO or N/A
EGR and/or VVT system monitoring 7 EGR_CMPL: YES, NO or N/A

completed
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TABLE B47 - PID $42 DEFINITION

PID

(hex)

Data
Byte

Min.
Value

Max.

Description Value Scaling/Bit

External Test Equipment
S| (Metric) / English Display

42

A, B OV |65535V 0.001V

(1/1000) per bit

Control module voltage VPWR: xx.xx V

VPWR — power input to the control module. VPWR is normally battery voltage, less any volt
the circuit between the battery and the control module.

represents the voltage at the control module; it may be significantly different than ba

NOTE: 42-volts vehicles may utilize multiple voltages for different systems on the vehicle. VPWR

age drop in

ttery voltage.

TABLE B48 - PID $43 DEFINITION

PID
(hex)

Data Min. Max. External Test

Description Byte | Value | Value Scaling/Bit

Equipment

S| (Metric) / English Display

43

Absolute|Load Value A B 0% [25700% | 100/255 % |LOAD_ABS: XXxxX

X %

LOAD_ABS is the normalized value of air mass per intake stroke displayed as@,percent.
The absd
which uti
calculatin

LOAD_A

Derivatio
— airma
cylindg
— LOAD|
volum

Where:

— STP =|Standard Temperature and Pressure = 25 °C, 29.92 in Hg (101.3 kPa) BARO,

— WOT = wide open throttle.

— The guantity (maximum air massAg)/intake stroke at WOT@STP at 100 % volumetric effici
constant for a given cylinder swept'volume. The constant is 1.184 (g/liter) * cylinder displac
(liters/intake stroke) based onvair density at STP.

Characteristics of LOAD_ABS:

rangeg from 0 % to appreximately 95 % for naturally aspirated engines, 0 % to 400 % for b
linearly correlated with engine indicated and brake torque;

often ysed to schedule spark and EGR rates;

peak vialue of LOAD_ABS correlates with volumetric efficiency at WOT;

indicates the/pumping efficiency of the engine for diagnostic purposes.

NOTE: A} engine off and ignition on the LOAD_ABS =0 %.

lute load value has some different characteristics than the LOAD/PCT defined in PI
ize spark or compression ignition engines for propulsion shall use the following defin
g LOAD_ABS:

BS = [air mass (g / intake stroke)] / [1.184 (g / liter) * cylinder displacement (liters / in
n:

5s (g / intake stroke) = [total engine air mass (g/sec)] / [rpm (revs/min)* (1 min / 60 se
rs (intake strokes / rev)];

| ABS = [air mass (g)/intake stroke] / [maximum air mass (g)/intake stroke at WOT@S
tric efficiency] * 100 %.

D $04. Vehicles
ition for

ake stroke)]

C) * (1/2 # of

bTP at 100 %

bncy) is a
ement

posted engines;

All vehicles with spark-ignition engines used for propulsion are required to support PID $43.
See PID $04 for an additional definition of engine LOAD.
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TABLE B49 - PID $44 DEFINITION

PID Data Min. Max. External Test Equipment
(hex) Description Byte | Value | Value Scaling/Bit | Sl (Metric) / English Display
44 | Fuel/Air Commanded A B 0 1.999 0.0000305 |LAMBDA: xxx.xxx
Equivalence Ratio (2/65535)

Spark ignition fuel control systems that utilize conventional (not wide-range/linear) oxygen sensor shall
display the commanded open loop F/A equivalence ratio (also known as lambda) while the fuel control
system is in open loop. LAMBDA shall indicate 1.000 while in closed-loop fuel. Fuel systems that utilize
wide-range/linear oxygen sensors shall display the commanded F/A equivalence ratio (lambda) in both
open-loop and closed-loop operation.

NOTE
A/F Equivalence Ratio (AFR) = (Stoichiometric A/F Ratio) / (Actual A/F Ratio); > 1,isrich,[< 1 is lean
Lambda (A) = (Actual A/F Ratio) / (Stoichiometric A/F Ratio); > 1 is lean, < 1 is rich
Lambda is the inverse of A/F equivalence ratio
F/A Bquivalence Ratio (FAR) = (Stoichiometric F/A Ratio) / (Actual F/A Ratio); >1 is lean) < 1 is rich
Lambda is same as F/A equivalence ratio

To obtain the actual A/F ratio being commanded, multiply the stoichiometric A/F ratio by thg inverse of
the equiivalence ratio (lambda). For example, for gasoline, stoichiometric is a ratio of 14.64:[l. If the fuel
controll system was commanding a 0.95 LAMBDA, the commandedA/F ratio to the engine ywould be

14.64 10.95=13.9 A/F.

If PID $4F is not supported for this ECU, or if PID $4F is supported and includes $00 for Equivalence
Ratio, the external test equipment shall use the scaling value included in this table. If PID $4F is
supported for this ECU and Data A of PID $4F contains\a value greater than $00, the external test
equipnment shall calculate scaling for this PID as explained in the PID $4F definition.

TABLE B50 - PID $45 DEFINITION

PID Data Min. Max. External Test Equipment
(hex) Description Byte | Value | Value Scaling/Bit | Sl (Metric) / English Display
45 |Relativie Throttle Position A 0% 100 % 100/255 % |[TP_R: xxx.x %

Relativie or “learned” throttle position shall be displayed as a normalized value, scaled from|[0 to 100 %.
TP_R ghould display a value of 0 % at the “learned” closed-throttle position. For example, iffa 0 to 5.0
volt sepsor is used (uses a-5:0 volt reference voltage), and the closed-throttle position is at 1.0 volts, TP
shall dfsplay (1.0 — 1.0 /(5.0) = 0 % at closed throttle and 30 % at 2.5 volts. Because of the ¢losed-throttle
offset, wide-open throttle will usually indicate substantially less than 100 %.

For systems wheredhe output is proportional to the input voltage, this value is the percent gf maximum
input r¢ferenceveltage. For systems where the output is inversely proportional to the input yoltage, this
value i 100{% minus the percent of maximum input reference voltage. See PID $11 for a dgfinition of

Absolute-Throttle Position.

TABLE B51 - PID $46 DEFINITION

PID Data Min. Max. External Test Equipment
(hex) Description Byte | Value Value Scaling/Bit | Sl (Metric) / English Display
46 |Ambient air temperature A -40°C |+215°C 1°Cwith  [AAT: xxx °C / xxx °F
(same scaling as IAT - $0F) — 40 °C offset

AAT shall display ambient air temperature. AAT may be obtained directly from a sensor, may be obtained
indirectly via the vehicle serial data communication bus or may be inferred by the control strategy using
other sensor inputs, e.g. IAT.
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TABLE B52 - PID $47 DEFINITION

PID Data Min. Max. External Test Equipment
(hex) Description Byte | Value | Value Scaling/Bit | Sl (Metric) / English Display
47 |Absolute Throttle Position B A 0 % 100 % 100/255 % | TP_B: xxx.X %

Absolute throttle position B, (not “relative” or “learned” throttle position) shall be displayed as a normalized
value, scaled from 0 to 100 %. For example, if a 0 to 5.0 volt sensor is used (uses a 5.0 volt reference
voltage), and the closed-throttle position is at 1.0 volts, TP_B shall display (1.0 / 5.0) = 20 % at closed
throttle and 50 % at 2.5 volts. Throttle position at idle will usually indicate greater than 0 %, and throttle
position at wide-open throttle will usually indicate less than 100 %.

maximum
oltage, this

A singlée throttle plate could have up to three throttle position sensors, A, B and C, A'dual throttle plate
system|could have up to four throttle position sensors, A, B, C and G.

TABLE B53 - PID $48 DEFINITION

PID Data Min. Max. External Test|Equipment
(hex) Description Byte | Value | Value Scaling/Bit | Sl (Metric) / English Display
48 | Absoldte Throttle Position C A 0% 100 % 100/255 % |TP _C: xxx.x %

Absoldte throttle position C, (not “relative” or “learned” throttl€ position) shall be displayed gs a
normalized value, scaled from 0 to 100 %. For example, if a0 to 5.0 volt sensor is used (uses a 5.0 volt
reference voltage), and the closed-throttle position is at 1:0 volts, TP_C shall display (1.0 / $.0) =20 % at
closed|throttle and 50 % at 2.5 volts. Throttle position_at idle will usually indicate greater thgn 0 %, and
throttlg position at wide-open throttle will usually indicate less than 100 %.

For systems where the output is proportional ta‘the input voltage, this value is the percent gf maximum
input reference voltage. For systems where the output is inversely proportional to the input poltage, this
value is 100 % minus the percent of maxjmum input reference voltage.

A single throttle plate could have up telthree throttle position sensors, A, B and C. A dual thfrottle plate
systen) could have up to four throttle:position sensors, A, B, C and G.

TABLE B54 - PID $49 DEFINITION

PID Data Min. Max. External Test Equipment
(hex) Description Byte | Value | Value Scaling/Bit | Sl (Metric) / English Display
49 |Accelerptor Pedal Pasition D A 0 % 100 % 100/255 % |APP_D: xxx.x %

Accelerptor Peddl Rosition D, (not “relative” or “learned” pedal position) shall be displayed a$ a normalized
value, gcaled from 0 to 100 %. For example, if a 0 to 5.0 volt sensor is used (uses a 5.0 voltreference
voltage), and.the closed-pedal position is 1.0 volt, APP_D shall display (1.0 / 5.0) = 20 % at ¢losed pedal
and 50 [s-at'2.5 volts. Pedal position at idle will usually indicate greater than 0 %, and pedal|position at
wide-open pedat witr usuafly indicate tess than 100 %.

For systems where the output is proportional to the input voltage, this value is the percent of maximum
input reference voltage. For systems where the output is inversely proportional to the input voltage, this
value is 100 % minus the percent of maximum input reference voltage.

The designation “D” shall match the diagnostic trouble code defined in SAE J2012 and/or SAE J2012 DA.
If additional DTCs are defined, those should match this PID designation. Pedal sensor designations are D,
E and F.
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TABLE B55 - PID $4A DEFINITION

PID
(hex)

Data
Byte

Min.
Value

Max. External Test

Description Value Scaling/Bit

Equipment

S| (Metric) / English Display

4A

Accelerator Pedal Position E

A 0 % 100 % 100/255 % |APP E: xxx.x %

For sys

Accelerator Pedal Position E, (not “relative” or “learned” pedal position) shall be displayed as a normalized
value, scaled from 0 to 100 %. For example, if a 0 to 5.0 volt sensor is used (uses a 5.0 volt reference
voltage), and the closed-pedal position is 1.0 volt, APP_E shall display (1.0 / 5.0) = 20 % at closed pedal
and 50 % at 2.5 volts. Pedal position at idle will usually indicate greater than 0 %, and pedal position at
wide-open pedal will usually indicate less than 100 %.

ems where the output is prnlnnrfinnal tothe inrm’r \/nlfngt:\1 this value is the percent of maximum

input re
value i

The des
If additi

E and H.

ference voltage. For systems where the output is inversely proportional to the inputy
100 % minus the percent of maximum input reference voltage.

ignation “E” shall match the diagnostic trouble code defined in SAE J2012 and/or SA
bnal DTCs are defined, those should match this PID designation. Pedal sensor desig

oltage, this

\E J2012 DA.
nations are D,

TABLE B56 - PID $4B DEFINITION

PID
(hex)

Data Min. Max. External Test

Description Byte | Value | Value Scaling/Bit

Equipment

S| (Metric) / English Display

4B | Acceler]

ator Pedal Position F A 0% 100 % 100/255 % |APP_F: xxx.x %

Acceler
value, S
voltage
and 50
wide-of
For sys
input re
value ig

The des
If additi

E and H.

ator Pedal Position F, (not “relative” or “learned” pedal position) shall be displayed as
caled from 0 to 100 %. For example, if a 0 to 5.0 velt sensor is used (uses a 5.0 volt
, and the closed-pedal position is 1.0 volt, APP_F shall display (1.0 / 5.0) = 20 % at
%o at 2.5 volts. Pedal position at idle will usually’indicate greater than 0 %, and pedal
en pedal will usually indicate less than 100 %.

ems where the output is proportional:to-the input voltage, this value is the percent of
ference voltage. For systems where the output is inversely proportional to the input v
100 % minus the percent of maximium input reference voltage.

ignation “F” shall match the.diagnostic trouble code defined in SAE J2012 and/or SA
bnal DTCs are defined, those should match this PID designation. Pedal sensor desig

5 a normalized
reference
tlosed pedal
position at

maximum
oltage, this

E J2012 DA.
nations are D,

TABLE B57 - PID $4C DEFINITION

PID
(hex)

Dgscription

Min.
Value

Data
Byte

Max.

Value Scaling/Bit | Sl (Metric) /

External Teést Equipment

English Display

Actuator

Commandled Throttle

A 0 %
(closed

throttle)

100 %
(wide-open
throttle)

100/255 % |TAC_PCT: xx

Control

K.X %

Comman

counts

100 %

shall display 0 % at 0 counts, 100 % at 128 counts and 50 % at 64 counts.

when the throttle is commanded open.

> commanded

output control parameter. TAC systems use a vgriety of methods to control the amount of throttle opening:

1) If a linear or stepper motor is used, the fully closed throttle position shall be displayed as 0 %, and the fully
open throttle position shall be displayed as 100 %. Intermediate positions shall be displayed as a percent of
the full-open throttle position. For example, a stepper-motor TAC that moves the throttle from 0 to 128

2) Any other actuation method shall be normalized to display 0 % when the throttle is commanded closed and
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TABLE B58 - PID $4D DEFINITION

PID
(hex)

Data | Min. Max.
Description Byte | Value Value Scaling/Bit

External Test Equipment
S| (Metric) / English Display

4D

Engine run time while MIL is A,B | O min [65535min| 1 min per
activated count

Conditions for “Engine run time while MIL is activated” counter:

— reset to $0000 when MIL state changes from deactivated to activated by
this ECU;

— accumulate counts in minutes if MIL is activated (ON);

— do not change value while MIL is not activated (OFF);

MIL_TIME: xxxx hrs, xx min

— reset [fo-$0000 if dfagnostic Information 15 cleared either by Service $04
or at least 40 warm-up cycles without MIL activated;
— do nagt wrap to $0000 if value is $FFFF.

For hybfid vehicles or for vehicles that employ engine shutoff strategies
(e.g. ¢ngine shutoff at idle), the engine run timer for MIL activation shall
increment:

- affer the ignition switch is turned to the on position and the engine is

runming,

- if the vehicle can be started in electric-only mode, after the ignition

swifch is turned to the on position and the vehicle starts to move!

- if the engine is turned off by the vehicle control system duaring normal
beration.

(o]

TABLE B59 - PID $4E DEFINITION

PID
(hex)

Data | Min. Max.
Description Byte | Value Value Scaling/Bit

External Te$t Equipment
S| (Metric) / English Display

4E

Engine run time since DTCs A,B | Omin~| 65535 min | 1 min per
cleared count

CLR_TIME: xxxx hrs, xx min

Engine rn time accumulated since DTCs Were cleared (via external test equipment or possibly a battery
disconngct). This PID is not associated.with any particular DTC. It is simply an indication for I{M

(Inspectipn/Maintenance) of the last time external test equipment was used to clear DTCs. If greater than
65535 nfin has occurred, CLR JIME shall remain at 65535 min and not wrap to zero.
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TABLE B60 - PID $4F DEFINITION
PID Data Min. Max. External Test Equipment
(hex) Description Byte | Value Value Scaling/Bit S| (Metric) / English Display
4F |External Test Equipment

Configurati

on Information #1

These valu

es shall be used by the external

test equipment to calculate scaling factors for PIDs that are different
from the values in the PID definition tables included in this document.

Maximum value for Equivalence

Ratio

A 0 255 1

These values are not intended for
display to the service technician.

Data A shg
to $3B an(
Equivalend
in Data A d
use to disp
and PID $4

The followi
example, 3
range of 0

EXAMPLE

| PID $44 If Data A is reported as $00 the external test equment shaII use the “Mc
e Ratio” included in the original PID definition (1.999 / 65535 = 0.0000305 per bit): If
f PID $4F is greater than $00, that value shall be divided by 65535 to calculate.the s
ay Equivalence Ratio. (Data A contains the new maximum value for PIDs"$24 to $28
4.)

hg is an example to calculate PID $24 with PID $4F supported and in¢ctuding a non-z

fo 4 and sets Data A =4.

LAMBDA11 pip24) = DATA_A_Bpip2s) * (DATA_Apipar) / 65535)

New scaling per bit for PID $24 = DATA_Apipar) / 65535 = 410 / 6553510 =
DATA_A_Bpip24y = $7D00 = 32000+, = value reported by vehicle ECU
LAMBDA11pp24 = 32000 * (4 / 65535) = 1.953

0.0000

4-to $2B, PIDs $34
ximum value for
the value reported
caling per bit to

B, PIDs $34 to $3B

ero value. In this

manufacturer needs a range of equivalence ratio larger than 0 t0,1.999. The manufacturer needs a

510 per bit

Maximum
Sensor Vo

1V These values
for display to

technician.

alue for Oxygen B oV 255V
tage

are not intended
he service

Data B shsz

If PIDs $24
use the “M
bits = 0.00
divided by

If PIDs $34

The followi
example, 3

EXAMPLE

Il be used by the external test equipment to calculate the scaling per bit of PIDs $24

to $2B are supported by this ECU.and Data B is reported as $00, the external test ¢
aximum value for Oxygen Sensér Voltage” included in the original PID definition (7.9
D122 V per bit). If the valuesreported in Data B of PID $4F is greater than $00, that vg
55535 to calculate the scaling per bit to use to display Oxygen Sensor Voltage.

to $3B are supported by this ECU, this value shall be reported as $00.
hg is an example'te calculate PID $24 with PID $4F supported and including a non-Z

02819 pip24) = DATA_C_Dipinzs) * (DATA_Bipinar * 1 V/ 65535)
New scaling per bit for PID $24 = DATA_B(p|D4|:) *1V /65535 = 16(10) *1V /65535
0.000244 V per bit

to $2B.
quipment shall

DO V / 65535
lue shall be

ero value. In this

manufacturerineeds a range of voltage larger than 0 to 7.999 V. The manufacturer feeds a range of 0
to 16 V ang sets Data-A = 16.

DATA_C_Dpip24) = $9C40 = 40000+, = value reported by vehicle ECU
02811 pip24y = 40000 * (16 V / 65535) = 9.766 V
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TABLE B60 - PID $4F DEFINITION (CONTINUED)
PID Data Min. Max. External Test Equipment
(hex) Description Byte | Value | Value Scaling/Bit S| (Metric) / English Display
4F |Maximum value for Oxygen C 0OmA | 255 mA 1mA These values are not intended

Sensor Current

technician.

for display to the service

Data C shall be used by the external test equipment to calculate the scaling per bit of PIDs $34 to $3B.

If PIDs $34 to $3B are supported by this ECU and Data C is reported as $00, the external test equipment shall
use the “Maximum value for Oxygen Sensor Current” included in the original PID definition (128 mA / 32768 bits =

0.0039062
by 32768 (
represente

If PIDs $24

The followi
example, 3
resolution.

EXAMPLE

[ TMA per bit) 1 the value Teported 1 Data C of PID$4F 5 greater than $00, that vat
bxygen sensor current range is ¥z of 65536 because both negative and positive curre
) to calculate the scaling per bit to use to display Oxygen Sensor Current.

to $2B are supported by this ECU, this value shall be reported as $00.

The manufacturer only needs a range of - 64 to +64 mA and sets’Data C = 64 mA.
02811 pip3s) = DATA_C_Dpipzs) * (DATA_Cepipsry * 1 mA /(32768)
New scaling per bit for PID $34 = DATA_Cpipsr) * 1 mA// 32768 = 64(10) mA / 3276
mA per bit
Positive value reported by vehicle ECU:
02811 pip3sy = 7232 * (64 mA / 32768) = £14.125 mA
Negative value reported by vehicle ECU:

02511 pipsay = -9152 * (64 mA /32768) = -17.875 mA

DATA_C_Dpipss) = $9C40 (applying the appropriate offset $9C40 - $8000) = 7232,

e shall be divided
nts can be

hg is an example to calculate PID $34 with PID $4F supported and in¢hiding a non-zero value. In this
manufacturer doesn't need a range of —128 to 127.996 milliamps-and wishes to increase the

B10) = 0.001953

DATA_C_Dpipssy = $5C40 (applying‘the appropriate offset $5C40 - $8000) = -91524,

Maximum
Manifold A

alue for Intake D 0 kPa |2550 kPa
bsolute Pressure

10 kPa These values
for display to

technician.

are not intended
he service

Data D shs

If Data D is
included in
$4F is gres
scaling pef

The followi
example, 3
0 to 765 kH

Il be used by the external test equipment to calculate the scaling per bit of PID $0B.

reported as $00¢the’ external test equipment shall use the “Intake Manifold Absolute

ter than $00,.that value shall be multiplied by 10 kPa per bit and then divided by 255
bit to us€ 10 display Intake Manifold Absolute Pressure.

hg is<@n example to calculate PID $0B with PID $4F supported and including a non-z

aand sets Data A = 77. the closest value possible to 76.5.

Pressure”

the original PID.definition (255 kPa / 255 bits = 1 kPa per bit). If the value reported in Data D of PID

to calculate the

ero value. In this

manufacturer needs a range of pressure larger than 0 to 255 kPa. The manufacturer needs a range of

EXAMPLE:

MAP(p|DOB) = DATA_A(p|DOB) * (DATA_D(p|D4|:) * 10 kPa per bit / 255)

New scaling per bit for PID $0B = DATA_Dpipar) * 10 kPa / 255 = 774, *10 kPa / 255 = 3.0196 kPa

per bit.
DATA_A(p|DOB) = $7F = 127(10) = value reported by vehicle ECU
MAP(p|DOB) =127 "* (770 kPa / 255) = 383.5 kPa
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TABLE B61 - PID $50 DEFINITION
PID Data | Min. Max. External Test Equipment
(hex) Description Byte | Value | Value Scaling/Bit | Sl (Metric) / English Display
50 |External Test Equipment

Configuration Information #2

These values shall be used by the extern

different from the values in the P

al test equipment to calculate scaling factors for PIDs that are

ID definition tables included in this document.

Maximum value for Air Flow
Rate from Mass Air Flow
Sensor

A

0gls

2550 g/s

10 g/s

These values are not intended
for display to the service
technician.

Data A ghall be used by the external test equipment to calculate the scaling per bif of PID $1
reported|as $00, the external test equipment shall use the “Air Flow Rate from Mass Air Flow]
included|in the original PID definition (655.35 g/s / 65535 bits = 0.01 g/s per bit). If the,value feported in

Data A df PID $50 is greater than $00, that value shall be multiplied by 10 g/s and then dividad by 65 535 to
calculatg the scaling per bit to use to display Air Flow Rate from Mass Air Flow Sensor.

The follgwing is an example to calculate PID $10 with PID $50 supported anddncluding a non-zero value. In
ple, a manufacturer needs a range of air flow rate larger than 0 t6,655.35 g/s. The manufacturer
range of 0 to 1000 g/s and sets Data A = 100,

MAF(p|D10) = DATA_A_B(p|D10) * (DATA_A(P|D50) *10 g/S / 65535)

New scaling per bit for PID $10 = DATA_Apipso) * 10,9/s'/ 65535 =
100 (10 * 10 g/s / 65535 = 0.01526 g/s per bit
DATA_A Bpipio) = $E290 = 580000, = value réported by vehicle ECU */
MAF pip10) = 58000 * (1000 g/s / 65535) = 885:02 g/s

this exa
needs a

EXAMPIE:

.If Data A is
Sensor”

Reserved for future B
expansion — report as $00
Reserved for future C
expansion — report as $00
Reserved for future D
expansion — report as $00
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TABLE B62 - PID $51 DEFINITION

PID Data External Test Equipment
(hex) Description Byte Scaling S| (Metric) / English Display
51 | Type of fuel currently being A byte 1 of 1 FUEL_TYP
utilized by the vehicle (hex) [(State Encoded Variable)

00 Not available NONE

01 Gasoline/petrol GAS

02 Methanol METH

03 Ethanol ETH

04 Diesel DSL

05 Liquefied Petroleum Gas (LPG) |LPG

06 Compressed Natural Gas (CNG) |CNG

07 Propane PROP

08 Battery/electric ELEC

09 Bi-fuel vehicle using gasoline Bl GAS

0A Bi-fuel vehicle using methanol Bl METH

0B Bi-fuel vehicle using ethanol BI_ETH

0C Bi-fuel vehicle using LPG BI_LPG

0D Bi-fuel vehicle using CNG BI_CNG

OE Bi-fuel vehicle using propane Bl PROP

OF Bi-fuel vehicle using\battery BI_ELEC

10 Bi-fuel vehicle using battery and |BI_MIX
combustion engine

11 Hybrid vehicle using gasoline HYB_GAS
engine

12 Hybrid vehicle using gasoline HYB_ETH
engine on ethanol

13 Hybrid vehicle using diesel HYB_DSL
engine

14 Hybrid vehicle using battery HYB ELEC

16 Hybrid vehicle using battery and |HYB_MIX
combustion engine

16 Hybrid vehicle in regeneration HYB_REG
mode

17 Bi-fuel vehicle using diesel BI_DSL

18 — FF |ISO/SAE reserved —
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TABLE B62 - PID $51 DEFINITION (CONTINUED)
PID Data External Test Equipment
(hex) Description Byte Scaling S| (Metric) / English Display
51 | The following definitions apply when utilizing this PID:

Single-fuel engines are capable of running on only one fuel.

Bi-fuel engines are capable of running on two fuels. On internal combustion engines, one fuel is typically
gasoline or diesel, and the other is an alternate fuel such as natural gas (CNG), LPG, or hydrogen. The two
fuels are stored in separate tanks and the engine runs on one fuel at a time. Bi-fuel vehicles have the

capabilit

Flexible-fuel vehicles (FFVs) have engines that are capable of running on a mixture of two.fus
the two ¢
supplies
unleaded gasoline and ethanol fuel; E85 in North America and E100 in South America. Ethan
run on pyre gasoline (EQ), an ethanol/gasoline mix (E85), pure ethanol (E100)0f’ahy combin

fuels.

Dual fue
diesel engine, the primary fuel may be natural gas or LPG, but the engine is designed to ope
as the ighition source. As the engine goes to full load, an increasing amount of CNG or LPG

diesel fugl. Another example is a gasoline turbocharged enginé with separate gasoline and e
fuel injeqtors for each cylinder. The gasoline system mixes.fuel and air in the intake manifold
injection

ifferent fuels mixed together (in potentially any ratio) in the same fuel tank, and the f
the resulting blend to the combustion chamber. The most commonly used-fuels by H

vehicles are engines capable of running on two different fuels at the same time. For

The second system uses direct injection to introduce small amounts of ethanol direg

to switch back and forth from gasoline or diesel to the other fuel, manually or automatically.

bls. FFVs store
Lel system

FVs today are
ol FFVs can
ation of these

example, on a
ate with diesel
eplaces the
hanol (E85)
using port fuel
tly into the

combustjon chamber to control premature detonation, or knock, which results from the high t¢mperature and

pressurg

Hybrid e
electric
supplied
external

This PID
the engine is running or not and.should not reflect Start/Stop engine operation or Decel Fuel
operation.

For a single-fuel vehiclejthis PID shall report static data (i.e., always report the fuel that it is g
operateg

For an FFV, thisPID shall report static data (e.g., $03 Ethanol (FFV)) regardless of what blen
currently| operating on. It shall be used in conjunction with PID $52 which reports the percentage of alcohol in

the fuel

of the turbocharged engine. There are currently no FUEL_TYPE definitions for dual
ectric vehicles combine a conventionaliinternal combustion engine propulsion syster
ropulsion system. Hybrid electric vehicles can be classified according to the way in \
to the drivetrain, the degree of hybridization as well as provisions for charging the ba
power source (plug in hybrids):

shall be utilized by all vehicles. On non-hybrid vehicles, this PID is not intended to in

on).

fuel vehicles.

n with an
vhich power is
tteries using an

dicate whether
Cut Off

esigned to be

d of fuel it is

urrently being used.

For a bi-fuel vehicle, this PID shall report the FUEL_TYPE corresponding to the fuel currently in use. For
example, a gasoline/CNG bi-fuel vehicle would report $09 while running on gasoline and $0D while running
on CNG.

NOTE: For bi-fuel and hybrid vehicles, "not available" ($00) may be used during initial ignition on conditions
where no fuel is being utilized and the vehicle cannot determine which fuel will be used at engine or
vehicle start. Alternatively, the data may reflect the fuel type used by the vehicle at the previous shut

down and be updated after the vehicle starts and the fuel type can be determined.
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TABLE B63 - PID $52 DEFINITION

PID Data Min. Max. External Test Equipment
(hex) Description Byte Value Value Scaling/Bit | S| (Metric) / English Display
52 | Alcohol Fuel Percentage A 0 % 100 % 100/255 % |ALCH_PCT: xxx.x %
no alcohol | max. alcohol
Flexible-fuel vehicles (FFVs) have engines that are capable of running on a mixture of two fuels. FFVs store
the two different fuels mixed together (in potentially any ratio) in the same fuel tank, and the fuel system
supplies the resulting blend to the combustion chamber. The most commonly used fuels by FFVs today are
unleaded gasoline and ethanol fuel; E85 in North America and E100 in South America. Ethanol FFVs can
run on pure gasoline (EQ), an ethanol/gasoline mix (E85), pure ethanol (E100) or any combination of these
fuels.
ALCH_PRCT shall indicate the percentage of alcohol (ethanol or methanol) in the fuel blend stpplied to the
combustion chamber.. For example, ethanol fuel in the US (E85) normally contains 85 % ethpnol, in which
case ALCH_PCT shall display 85.0 % when the vehicle is being fueled solely with E85 fuel. Alcohol
percentage can be determined using a sensor or can be inferred by the fuel control’software
This PID shall be utilized on flexible fuel vehicles (FFVs) that are designed'to run on any blend of gasoline
and ethanol, or methanol (up to 85% or 100%). This PID is not required-on single fuel vehiclgs, including
gasoling vehicles, which run on gasoline fuels that can contain 10% ‘er even higher percentages of ethanol.
TABLE B64 - PID $53 DEFINITION
PID Data Min. Max. External Test|[Equipment
(hex) Description Byte | Value Value’ | Scaling/Bit | Sl (Metric) / English Display
53 |Absolufe Evap System Vapor | A, B 0 kPa | 327675 | 0.005 kPa [EVAP_VPA: xxx.Jxxx kPa
Pressufe (0.00 kPa (1/200), | (xxxx.xx inH,0)
inH,O):[*(1315.49 | unsigned
inHzo)

Absolute evaporative system vapor pressure. The pressure signal is normally obtained from a sensor
located|in the fuel tank (FTP — Fuel Tank Pressure) or a sensor in an evaporative system vgpor line.
TABLE B65 - PID $54 DEFINITION

PID Data Min. Max. External Test Equipment
(hex) Description Byte | Value Value | Scaling/Bit | Sl (Metric) / English Display
54 |Evap System Vapor Pressure | A, B | ($8000) | ($7FFF) 1 Pa, EVAP_VP: xxxxx Pa (xxx.xx
— 32768 | 32767 Pa signed inH,0)
Pa (131.55
inHzO)

Evaporative-system vapor pressure. The pressure signal is normally obtained from a sensor|located in the
(FTP — Fuel Tank Pressure) or a sensor in an evaporative system vapor line. PID $54 scaling

fuel tan

allows fi

For systems supporting Evap System Vapor Pressure, one of the following 2 PIDs is required: $32, or $54.

a wider pressure range than rFip $J£.

Support for more than one of these PIDs is not allowed.
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TABLE B66 - PID $55 DEFINITION

PID Data Min. Max. External Test Equipment
(hex) Description Byte | Value Value Scaling/Bit S| (Metric) / English Display
55 | short Term Secondary 02 A STSO2FT1: xxx.X %

-100 % | +99.22 % | 100/128 %

Sensor Fuel Trim — Bank 1 (lean) (rich) (0 % at 128)

(use if only 1 fuel trim value)

Short Term Secondary 02 B STSO2FT3: xxx.X %
Sensor Fuel Trim — Bank 3

Short Term Secondary Fuel Trim shall be supported by spark ignition vehicles that use secondary closed
loop feedback control of air/fuel ratio.

Short Tefm Secondary O2 Sensor Fuel Trim Bank 1/3 shall indicate the correction currently being utilized by
the closgd-loop fuel algorithm. If the fuel system is in open loop, STSO2FT shall repert © % correction.

Data B shall only be included in the response to a PID $55 request if PID $1D (Location of OXygen Sensors)
indicates|an oxygen sensor is present in Bank 3. The external test equipment can-determine length of the
responsg message based on the data content of PID $13 or $1D. See Figure)B3 for an explanation of the
method tp determine how many data bytes will be reported.

TABLE B67 - PID $56 DEFINITION

PID Data Min. Max. External Test|[Equipment
(hex) Description Byte | Value Value Scaling/Bit | Sl (Metric) / English Display
56 Long Térm Secondary 02 A LGSO2FT1: xxx.x %

-100 % | +99:22 % | 100/128 %

Sensor|Fuel Trim — Bank 1 (lean) (rich) (0 % at 128)

(use if only 1 fuel trim value)

Long Térm Secondary 02 B LGSO2FT3: xxx.x %
Sensor|Fuel Trim — Bank 3

Long Térm Secondary Fuel Trim shall-be supported by spark ignition vehicles that use secondary closed
loop feg¢dback control of air/fuel ratio.

Secondary O2 Sensor Fuel trim .correction for Bank 1/3 stored in Non-volatile RAM or Keep-alive RAM.
LGSOZFT shall indicate the correction currently being utilized by the fuel control algorithm @t the time the
data is|requested, in both ‘epen-loop and closed-loop fuel control. If no correction is utilizefd in open-loop
fuel, LGSO2FT shall report 0 % correction. If secondary O2 sensor long-term fuel trim is ngt utilized at all
by the fuel control algerithm, the PID shall not be supported.

Data B|shall only:be included in the response to a PID $56 request if PID $1D (Location of Qxygen
Sensorg) indicates an oxygen sensor is present in Bank 3. The external test equipment can|determine
length ¢f the-résponse message based on the data content of PID $13 or $1D. See Figure B3 for an
explangtion of the method to determine how many data bytes will be reported.
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TABLE B68 - PID $57 DEFINITION

PID
(hex)

Data
Byte

Min.
Value

Max. External Test

Description Value Scaling/Bit

S| (Metric) / English Display

Equipment

57

Sensor

Short Term Secondary 02

(use if only 1 fuel trim value)

A 100/128 %

(0 % at 128)

- 100 %
(lean)

+99.22 %

Fuel Trim - Bank 2
(rich)

Sensor

Short Term Secondary 02

STSO2FT2: xxx.x %

B

Fuel Trim - Bank 4

STSO2FT4: xxx.x %

Short Term Secondary Fuel Trim shall be supported by spark ignition vehicles that use secondary closed

Short T
by the

Data B
Sensor]
length

loop fe¢dback control of air/fuel ratio.

explanation of the method to determine how many data bytes will be reported.

erm Secondary O2 Sensor Fuel Trim Bank 2/4 shall indicate the correction currently
losed-loop fuel algorithm. If the fuel system is in open loop, STSO2FT shall+eport 0

shall only be included in the response to a PID $57 request if PID $1D (Location of
5) indicates an oxygen sensor is present in Bank 4. The external test equipment can
bf the response message based on the data content of PID $13 or,$1D- See Figure E

being utilized
% correction.
Dxygen

determine
3 for an

TABLE B69 - PID $58 DEFINITION

PID
(hex)

Min.
Value

Data
Byte

Max. External Test

Description Value Scaling/Bit

Equipment

S| (Metric) / English Display

58

Long Te|
Sensor
(use if o

rm Secondary O2 A LGSO2FT2: xxx.x §
Fuel Trim — Bank 2

nly 1 fuel trim value)

100/128 %
(0 % at 128)

- 100 %
(lean)

+99.22 %
(rich)

Long Te|
Sensor

(o]

rm Secondary O2 B LGSO2FT4: xxx.x §

Fuel Trim - Bank 4

(=)

Long Te|
loop fee

Second
LGSO2
data is
fuel, LG
fuel con

Data B {
Sensors
length o
explana

)

rm Secondary Fuel Trim shall be*supported by spark ignition vehicles that use secon
iback control of air/fuel ratio,

ry Sensor Fuel trim correction for Bank 2/4 stored in Non-volatie RAM or Kg
T shall indicate the carrection currently being utilized by the fuel control algorithm
quested, in both ppen-loop and closed-loop fuel control. If no correction is utilizg
SO2FT shall report:0’% correction. If post O2 sensor long-term fuel trim is not utiliz
rol algorithm, the PID shall not be supported.

hall only be.included in the response to a PID $58 request if PID $1D (Location of O
indicates.an oxygen sensor is present in Bank 4. The external test equipment can ¢
the response message based on the data content of PID $13 or $1D. See Figure B

ion ‘of-the method to determine how many data bytes will be reported.

dary closed

ep-alive RAM.
at the time the
d in open-loop
ed at all by the

Xygen
etermine
B for an

TABLE B70 - PID $59 DEFINITION

PID
(hex)

Description

Min.
Value

Data
Byte

Max.

Value Scalinngit

External Test Equipment
S| (Metric) / English Display

59

Fuel Rail Pressure
(absolute)

0 kPa | 655350

kPa

A B 10 kPa per bit
unsigned,
1 kPa =

0.1450377 PSI

FRP: xxxxxx kPa (xxxxx.x PSI)

FRP shall display fuel rail pressure at the engine when the reading is absolute. This PID is intended for
diesel fuel-pressure and gasoline direct-injection systems that have a higher pressure range than PIDs $0A
and $22.
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TABLE B71 - PID $5A DEFINITION
PID Data | Min. Max. External Test Equipment
(hex) Description Byte | Value | Value | Scaling/Bit| Sl (Metric)/ English Display
5A |Relative Accelerator A 0% 100 % | 100/255 % [APP_R: xxx.x %
Pedal Position
Relative or “learned” pedal position shall be displayed as a normalized value, scaled from 0 to 100 %.
APP_R should display a value of 0 % at the “learned” closed-pedal position. For example, if a 0 to 5.0
volt sensor is used (uses a 5.0 volt reference voltage), and the closed-pedal position is at 1.0 volts,
APP_R shall display (1.0 — 1.0/ 5.0) = 0.0 % at closed pedal and 30.0 % at 2.5 volts. Because of the
closed-pedal offset, wide-open pedal will usually indicate substantially less than 100.0 %. In many
caseg, APP_R willbe the average ol multiple pedal sensor values.
For systems where the output is proportional to the input voltage, this value is the percent|of maximum
input reference voltage. For systems where the output is inversely proportional to.the inpuf voltage, this
valuelis 100.0 % minus the percent of maximum input reference voltage. See RID-$49 for @ definition
of Abpolute Pedal Position.
TABLE B72 - PID $5B DEFINITION
PID Data | Min. Max. External Test Equipment
(hex) Description Byte | Value | Value |Scaling/Bit| " Sl (Metric) / English Display
5B |Hybrig/EV Battery Pack A 0% 100 % | 100/255 % |BAT_PWR: xxx.x%
Remaining Charge
BAT_[PWR shall display the percent remaining level of charge for the hybrid battery pack, expressed
as a percentage of full charge, commonly referred to@s)State Of Charge (SOC).
TABLE B73 - PID $5C DEFINITION
PID Data Min. Max. External Test Equipment
(hex) Description Byte | Value™} Value | Scaling/Bit S| (Metric) / English Display
5C |Enging Oil Temperature A -40€ | 215°C 1°Cwith |EOT: xxx °C (xxx °F
-40 °C offset
EOT ghall display engine oil temperature. EOT may be obtained directly from a sensor, or may be
inferrgd by the control strategy-using other sensor inputs.
TABLE B74 - PID $5D DEFINITION
PID Data Min. Max. External Test Equipment
(hex) Description Byte | Value Value | Scaling/Bit | Sl (Metric) / English Display
5D [Fuel Injection Timing AB |[-210.00 | 301.992 | 1/128 with |[FUEL_TIMING: xxxxx
0 at 26880
FUEL | TIMING shall display the start of the main fuel injection relative to Top Dead Center (TDC).
Positie degrees indicate Before TDC, negative degrees indicate After TDC.
TABLE B75 - PID $5E DEFINITION
PID Data | Min. Max. External Test Equipment
(hex) Description Byte | Value | Value | Scaling/Bit| Sl (Metric)/ English Display
5E [Engine Fuel Rate A,B OL/h |3,276.750.05 L/h per [FUEL_RATE: xxx.xx L/h
L/h bit

FUEL_RATE shall indicate the amount of fuel consumed by engine per unit of time in liters per hour.
FUEL_RATE shall be calculated as the average fuel rate over a one second time period.

(Liters of Fuel used over 1 second block)/(1 hour/3600 seconds) = xxx.xx L/h

NOTE: FUEL RATE shall indicate zero L/h when the engine is not running.
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TABLE B76 - PID $5F DEFINITION

PID
(hex)

External Test
Sl (Metric) / En

Data

Description Byte Scaling

Equipment
glish Display

5F

Emission requirements to which vehicle is
designed

A
(hex)

State Encoded
Variable

EMIS_SUP:

ISO/SAE reserved

00-0D

Heavy Duty Vehicles (EURO V) B1

OE EURO IV B1

Heavy Duty Vehicles (EURO V) B2

OF EURO V B2

Heavy Duty Vehicles (EURO EEV) C

10 EURO C

ISO/SAE reserved

11-FF

NOTE:

This data was previously contained in PID $1C.

TABLE B77 - PID $61 DEFINITION

PID
(hex)

External Test E¢
S| (Metric) / Engli

Data
Byte

Min.
Value

Max.

Description Value | Scaling/Bit

uipment
5h Display

61

Perce

Drivel'

s Demand Engine -| A -125% | 130% | 1%/bit with

nt Torque -125 offset

TQ'BD: xxx.x %

TQ_[O
the fo
and/d
within
(2) ex
Thed

Frictig
vehicl

NOTH:

D shall display the requested torque output of the engine by, the*driver. It is based o
llowing requestors external to the engine: operator (via the @a¢celerator pedal), cruisq
r road speed limit governor, transmission, etc. Excluded€rom TQ_DD are (1) dynamic
the powertrain such as smoke control, noise control, and\ow and high speed engine gov
fernal commands to the engine such as those generated by traction control, ABS, transm
pta is transmitted as a percent of the reference enginetorque (see PID $63).

The data is transmitted in indicated torque. To obtain the flywheel equivalent of TQ_DD
n Torque (PID $8E) from TQ_DD (PID $61). TQDD will be approximately zero at idle wi
e speed (no driver demand torque).

h input from
control
commands
erning, and
ssion, etc.

subtract
h zero

TABLE B78-2PID $62 DEFINITION

PID
(hex)

External Test Ed
S| (Metric) / Engli

Data
Byte

Min.
Value

Max.

Description Value | Scaling/Bit

uipment
5h Display

62

Actud
Torqy

A -125% | 130% | 1%/bit with

-125 offset

| Engine - Percent
e

TQ_ACT: xxx.x %

TQ_A
(torqu

CT shall display the-calculated output torque of the engine; also known as indicated
e developed in the eylinders). Indicated Torque is defined as the sum of Net Brake T

Frictig

DN Torque. Thetdata is transmitted as indicated torque as a percent of engine referen

torque
orque and
ce torque
he torque

igped engine
tludes, but is

exhaust system coollng system alternator starter em|s5|ons and n0|se control Accessorles which
are not necessary for the operation of the engine, but may be engine mounted, are not considered part
of a fully equipped engine. These items include, but are not restricted to, power steering pump
systems, vacuum pumps, and compressor systems for air conditioning, brakes, and suspensions.
When these accessories are integral with the engine, the torque/power absorbed in an unloaded
condition may be determined and added to the net brake torque. (Refer to SAE J1349.)

Net Brake Torque is calculated by subtracting Friction Torque (PID $8E) from Indicated Torque (PID
$62) for the purposes of this document..

ystem,
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TABLE B79 - PID $63 DEFINITION

PID Data | Min. Max. External Test Equipment
(hex) Description Byte | Value | Value | Scaling/Bit| Sl (Metric)/ English Display
63 |[Engine Reference Torque| A,B | ONm [ 65,535 1 Nm/bit | TQ_REF: xxx.x Nm
Nm

TQ_REF shall display engine reference torque. This PID is the 100% reference value for all defined
indicated engine torque parameters. It is only defined once and doesn't change if a different engine
torque map becomes valid.

TABLE B80 - PID $64 DEFINITION

PID Data | Min. Max. External Test|Equipment
(hex) Description Byte | Value | Value Scaling/Bit_| Sl (Metric)/ English Display
64 |Engine|Percent Torque Data
This mpp describes the stationary behavior of the engine and the speed dependent available ingicated torque.
This mpap should reflect the effect of changes due to barometric pressure, engine‘femperature, and any other
stationfiry changes (sensor failures, etc.) which influence the engine torque curye’more than 10%. This map is
only valid for maximum boost pressure. At low boost pressures the torque\limit may be much{lower. It is
requirgéd that one of these points (3, 4, or 5) indicate the peak torque point for the current enging torque map.
Points 3, 4, and 5 lie between idle (point 1):and point 2.
Engine|Percent Torque At A -125% | 130% 1%/bit-with [ TQ_MAX1: xxx.X %
Idle, Pqint 1 125 offset
The torlue limit that indicates the available engine torque which can be provided by the engjne at idle
speed. | This parameter may be influenced by engine temperature (after power up) and othef stationary
changes (calibration offsets, sensor failures, etc. The data’is transmitted in indicated torque ag a percent of
the refefence engine torque.
Engine|Percent Torque At B -125% | . 130% 1%/bit with [ TQ_MAX2: xxx.X %
Point 2 -125 offset
The torflue limit that indicates the available engine torque which can be provided by the engjne at point 2
of the gngine map. Point 2 is defined as the kick-in point from which torque is reduced to zero. The data is
transmifted in indicated torque as a percent of the reference engine torque.
Engine[Percent Torque At C -125% | 130% 1%/bit with [ TQ_MAXS: xxx.X %
Point 3 -125 offset
The torflue limit that indicatesthe available engine torque which can be provided by the engjne at point 3
of the gngine map. The data-is:transmitted in indicated torque as a percent of the reference engjne torque.
Engine[Percent Torque At D -125% | 130% 1%/bit with [ TQ_MAX4: xxx.X %
Point 4 -125 offset
The torflue limit thatiindicates the available engine torque which can be provided by the engjne at point 4
of the gngine map. It is required that one of these points indicate the peak torque point for the cuirrent engine
torque rpap.
Engine [Pereent Torque At E -125% | 130% 1%/bit with [ TQ_MAXS5: xxx.X %
Point 5 -125 offset
The torque Timit that indicates the available engine torque which can be provided Dy the engine at point 5
of the engine map. It is required that one of these points indicate the peak torque point for the current engine
torque map.
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TABLE B81 - PID $65 DEFINITION
PID Data | Min. Max. External Test Equipment
(hex) Description Byte | Value | Value Scaling/Bit S| (Metric) / English Display
65 |Auxiliary Inputs / Outputs
Auxiliary Inputs / Outputs A Byte 1 of 2
Supported (bit)
Power Take Off (PTO) A, bit0 0 1 1 =PTO status
Status Supported data supported
Auto Trans Neutral Drive A, bit 1 0 1 1 = Auto Trans
Status Supported Neutral/Drive
status data
supported
Manual Trans Neutral Gear | A, bit 2 0 1 1 = Manual
Status Pupported Trans
Neutral/Gear
status data
supported
Glow PJug Lamp Status A, bit 3 0 1 1 = Glow Plug
Supported Lamp Status
data supported
reserved (bits shall be A, bits 0 0
reported as ‘0’) 4-7
Auxiliany Inputs / Outputs B Byte 2 of 2
Status (bit)
Power rake Off (PTO) B, bit 0 0 1 0=PTOnot |PTO_STAT: OFHK or ON
Status active (OFF);
1 =PTO active
(on)
Power [rake Off status shall display whether the PTO is active (On) or not active (Off)
Auto Trans Neutral Drive B, bit 1 0 1 0 = Auto Trans [N/D_STAT: NEU[T or DRIVE

Status in Park/Neutral,

1 = Auto Trans

in Forward/

Reverse Gear
Automatic transmission Neutral/Drive status shall indicate whether the transmission is in Park/Neutral (in
neutral) or in a forward/reverse gear (in drive).
Manual Trans NeutrakGear | B, bit 2 0 1 0 =Manual |N/G_STAT: NEUT or GEAR
Status Trans in Neutral

and/or clutch
depressed,

Manual transmission Neutral/Gear status shall indicate whether the transmission is in neutral (clutch

depressed and/or trans in neutral gear) or in

ear.

Glow P

lug Lamp Status B, bit 3

0

1

0 = Glow Plug
Lamp Off,

1 = Glow Plug

Lamp (“Wait to
Start”) On

GPL_STAT: OFF or ON

Glow plug lamp status shall indicate whether the glow pl

ugs are on ("Wait

To Start" lamp is illuminated) or

off.
reserved (bits shall be B, bits
reported as ‘0’) 4-7

0

0
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TABLE B82 - PID $66 DEFINITION
PID Data | Min. Max. External Test Equipment
(hex) Description Byte | Value Value Scaling/Bit | Sl (Metric) / English Display
66 |Mass Air Flow Sensor
Support of Mass Air Flow A Byte 1 of 5
Sensor Data (bit)
MAF Sensor A supported | A, bit0 0 1 1 =MAF
Sensor A data
supported
MAF Sensor B supported | A, bit 1 0 1 1=MAF
Sensor B data
supported
reserved (bits shall be A, bits 0 0
reported as ‘0’) 2-7
Mass Aif Flow Sensor A B,C | O0g/s | 2047.96875 | 0.03125 g/s |MAFA¥Xxx.XX gfs (Xxxx.x
g/s Ib/ain)
MAF A ghall display the airflow rate as measured by a vehicle that utilizes, @ MAF sensor or gn equivalent
source. |f the engine is off and the ignition is on, the actual sensor valueeading shall be repprted. If the
actual sénsor reading can not be reported the MAF value shall be reported as 0.00 g/s. Vehitles that utilize
two MAF sensors should use MAF A and MAF B.
Mass Aif Flow Sensor B D,E 0g/s | 2047.96875 | 0.03125 g/s |MAFB: xxx.xx gfs (Xxxx.X
g/s Ib/min)
MAF B ghall display the airflow rate as measured by a vehiclé that utilizes a MAF sensor or gn equivalent
source. |f the engine is off and the ignition is on, the actualysensor value reading shall be repprted. If the
actual sénsor reading can not be reported the MAF value' shall be reported as 0.00 g/s. Vehitles that utilize
two MAF sensors should use MAF A and MAF B.
TABLE B83 :RID $67 DEFINITION
PID Data |«Min. Max. External Test Equipment
(hex) Description Byte \|-Value | Value Scaling/Bit | Sl (Metric) / English Display
67 |Engine Goolant Temperature
Support pf Engine Coolant A Byte 1 of 3
Tempergdture Sensor Data (bit)
ECT Sensor 1 supported A, bit0 0 1 1=ECT 1 data
supported
ECT Sensor 2 supported A, bit 1 0 1 1=ECT 2 data
supported
reserved (bits shallbe reported | A, bits 0 0
as ‘0") 2-7
Engine Goolant Temperature 1 B -40°C | 215°C 1 °C with ECT 1: xxx °C (kxx °F)
40 °C nffcent
ECT 1 shall display engine coolant temperature derived from an engine coolant temperature sensor or a
cylinder head temperature sensor.
Engine Coolant Temperature 2 C -40°C | 215°C 1 °C with ECT 2: xxx °C (xxx °F)
-40 °C offset

ECT 2 shall display engine coolant temperature derived from an engine coolant temperature sensor or a
cylinder head temperature sensor.
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TABLE B84 - PID $68 DEFINITION

PID Data | Min. Max. External Test Equipment
(hex) Description Byte | Value [ Value Scaling/Bit S| (Metric) / English Display
68 [Intake Air Temperature Sensor
Support of Intake Air A Byte 1 of 7
Temperature Sensor Data (bit)
IAT Bank 1, Sensor 1 A, bit 0 0 1 1 =1AT Bank 1,
supported Sensor 1 data
supported
IAT Bank 1, Sensor 2 A, bit 1 0 1 1 =1AT Bank 1,
supported Sensor 2 data
supported
IAT Bank{1, Sensor 3 A, bit 2 0 1 1 =1AT Bank 1,
supported Sensor 3 data
supported
IAT Bank|2, Sensor 1 A, bit3 0 1 1 =1AT Bank 2,
supported Sensor 1 data
supported
IAT Bank{2, Sensor 2 A, bit 4 0 1 1 =IAT Bank 2,
supported Sensor2 data
supported
IAT Bank|2, Sensor 3 A, bits 0 1 1= JAT Bank 2,
supported Sensor 3 data
supported
reserved |(bits shall be reported | A, bits 0 0
as ‘0) 6-7
Intake Aif Temperature Bank 1, B -40 °C |«215°C 1 °C with IAT 11: xxx °C[(xxx °F)
Sensor 1 -40 °C offset
IAT Bank{1, Sensor 1 shall display intake manifold air temperature. IAT may be obtained diredtly from a
sensor, of may be inferred by the control strategy using other sensor inputs.
Intake Aif Temperature Bank 1, C -40°C| 215°C 1 °C with IAT 12: xxx °C[(xxx °F)
Sensor 2 -40 °C offset
IAT Bank|1, Sensor 2 shall display intake manifold air temperature.
Intake Aif Temperature Bank 1 D -40°C| 215°C 1 °C with IAT 13: xxx °C[(xxx °F)
Sensor 3 -40 °C offset
IAT Bank|1, Sensor 3 shalldisplay intake manifold air temperature.
Intake Aif Temperature'Bank 2, E -40°C| 215°C 1 °C with IAT 21: xxx °C[(xxx °F)
Sensor 1 -40 °C offset
IAT Bank|2, Sensor™ shall display intake manifold air temperature.
Intake Aif Temperature Bank 2, F -40°C| 215°C 1 °C with IAT 22: xxx °C [(xxx °F)
Sensor 2 -40 °C offset
IAT Bank 2, SUI 1SUI 2 th” dlbp:dy illtd:\U |||a||ifuid d;l tUIII}JUIdtUIU.
Intake Air Temperature Bank 2, G -40°C| 215°C 1 °C with IAT 23: xxx °C (xxx °F)
Sensor 3 -40 °C offset

IAT Bank 2, Sensor 3 shall display intake manifold air temperature.
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TABLE B85 - PID $69 DEFINITION
PID Data Min. Max. External Test Equipment
(hex) Description Byte Value Value Scaling/Bit S| (Metric) / English Display
69 |Commanded EGR and EGR
Error
Support of EGR System Data A Byte 1 of 7
(bit)
Commanded EGR A Duty A, bit0 0 1 1=Cmd EGR
Cycle/Position Supported A Duty
Cycle/Position
data supported
Actual EGR A Duty A, bit1 0 1 1 = Actual EGR
Cycle/Position Supported A Duty
Cycle/Position
data supported
EGR A Erfor Supported A, bit 2 0 1 1=EGRA
Error data
supported
Commanded EGR B Duty A, bit 3 0 1 1=Cmd EGR
Cycle/Position Supported B Duty
Cycle/Position
data supported
Actual EGR B Duty A, bit 4 0 1 1 = Actual EGR
Cycle/Posjtion Supported B Duty
Cycle/Position
data supported
EGR B Erfor Supported A, bit 5 0 1 1=EGRB
Error data
supported
reserved (bits shall be A, bits 0 0
reported gs ‘0) -
Commanded EGR A Duty B 0% 100% 100/255 % |EGR_A_CMD} xxx.x%
Cycle/Posjtion (no flow) | (max flow)
Commanded EGR displayed as.a‘percent. EGR_A_CMD shall be normalized to the maximum|EGR
commandgd output control parameter. EGR systems use a variety of methods to control the aount of EGR
delivered to the engine.
1) If an oryoff solenoidiswused, EGR_A_CMD shall display 0% when the EGR is commanded ¢ff, 100% when
the EGR gystem is commanded on.
2) If a vacpium solenoid is duty cycled, the EGR duty cycle from 0 to 100% shall be displayed.
3) If a linepror stepper motor valve is used, the fully closed position shall be displayed as 0%; fhe fully open
pOSitiOl’\ shattbe dia}.ﬂaycd as—100%Intermediate [JUD;t;UI 1s-shattbe dia}.ﬂaycd as-apercent ofthe fuII-open

position. For example, a stepper-motor EGR valve that moves from 0 to 127 counts shall display 0% at 0

counts (report $00), 100% at 127 counts (report $FF) and 50.2% at 64 counts (report $80).

4) Any other actuation method shall be normalized to display 0% when no EGR is commanded and 100% at

the maximum commanded EGR position.

Actual EGR A Duty C 0% 100% 100/255 % |EGR_A_ACT: xxx.x%
Cycle/Position (no flow/ | (max flow/
closed) | full open)
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TABLE B85 - PID $69 DEFINITION (CONTINUED)
PID Data Min. Max. External Test Equipment
(hex) Description Byte Value Value Scaling/Bit S| (Metric) / English Display
69 |Actual EGR displayed as a percent. EGR_A_ACT shall be normalized to the maximum EGR output. EGR

systems u

1) If an on/off solenoid is used, EGR_A_ACT shall display 0% when the EGR is commanded off, 100% when

se a variety of methods to control the amount of EGR delivered to the engine.

the EGR system is commanded on.

2) If a vacuum solenoid is duty cycled, the EGR duty cycle from 0 to 100% shall be displayed.

3)Ifa |inewmmmmmmwmmmmmmw
position shall be displayed as 100%. Intermediate positions shall be displayed as a percent of.

or example, a stepper-motor EGR valve that moves from 0 to 127 counts shall,display 0% at 0

position. R
counts (re
4) Any oth
the maxin

port $00), 100% at 127 counts (report $FF) and 50.2% at 64 counts (report $80).

er actuation method shall be normalized to display 0% when no EGR is commanded
um commanded EGR position.

the fully open

he full-open

and 100% at

EGR A Er

for D -100 %
(less than| (more
cmd.) [than cmd.)

+99.22 % 100/128 %

(0% at 128)

EGR_A_ERR!

XXX. X%

EGR A H
same eng
using a du

impossibl¢ to display "actual" versus "commanded" in the same engineering units. EGR error §

problem b
to be:

((EGR act
For exam
((5% - 109

EGR A H
systems n
errors dur|
however)

If the cont|

When con
when actd

RR, EGR error, as a percent of commanded EGR. Often, EGRalve control outputs
neering units as the EGR feedback input sensors. For example, an EGR valve can |
ty-cycled vacuum solenoid; however, the feedback input sensor is a position sensor

y displaying a normalized (non-dimensional) EGR:system feedback parameter. EGR

ual - EGR commanded) / EGR Commanded).* 100%

ble if 10% EGR is commanded and 5%(is delivered to the engine, the EGR_A_ERRj
o)/ 10%) * 100% = -50% error.

RR may be computed using vatious control parameters such as position, steps, cou
nust react to quickly changing.eonditions in the engine; therefore, EGR_A_ERR will @
f the EGR system is under control.

Fol system does not use closed loop control, EGR_A_ERR shall not be supported.

hmanded EGR is 0%, EGR error is technically undefined. In this case EGR error sho
al EGR = 0%.0r EGR error should be set to 99.2% when actual EGR > 0%.

hts, etc. All EGR

ng transient conditions. Under steady condition, the error will be minimized (not nece¢ssarily zero,

uld be set to 0%

are not in the
e controlled
This makes it
olved this

error is defined

enerally show

Command
Cycle/Pos

ed EGR B Duty E 0% 100% 100/255 % |[EGR_B_CMD
ition (no flow) | (max flow)

XXX. X%

Commangd
command

ed EGR displayed as a percent. EGR_B_CMD shall be normalized to the maximum

ed-output control parameter. EGR systems use a variety of methods to control the ar|nount of EGR

delivered

1) If an on/off solenoid is used, EGR_B_CMD shall display 0% when the EGR is commanded off, 100% when

0 the engine.

the EGR system is commanded on.

2)Ifavac

3) If a linear or stepper motor valve is used, the fully closed position shall be displayed as 0%; the fully open
position shall be displayed as 100%. Intermediate positions shall be displayed as a percent of the full-open
position. For example, a stepper-motor EGR valve that moves from 0 to 127 counts shall display 0% at 0

counts (re

4) Any other actuation method shall be normalized to display 0% when no EGR is commanded and 100% at

uum solenoid is duty cycled, the EGR duty cycle from 0 to 100% shall be displayed.

port $00), 100% at 127 counts (report $FF) and 50.2% at 64 counts (report $80).

the maximum commanded EGR position.

EGR
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TABLE B85 - PID $69 DEFINITION (CONTINUED)
PID Data Min. Max. External Test Equipment
(hex) Description Byte Value Value Scaling/Bit S| (Metric) / English Display
69 |Actual EGR B Duty F 0% 100% 100/255 % |[EGR_B_ACT: xxx.x%
Cycle/Position (no flow/ | (max flow/
closed) | full open)

Actual EGR displayed as a percent. EGR_B_ACT shall be normalized to the maximum EGR output. EGR

systems u

se a variety of methods to control the amount of EGR delivered to the engine.

1) If an on/off solenoid is used, EGR_B_ACT shall display 0% when the EGR is commanded off, 100% when

the EGR system is commanded on

2) If a vacpium solenoid is duty cycled, the EGR duty cycle from 0 to 100% shall be displayed-

3) If a linepr or stepper motor valve is used, the fully closed position shall be displayed.as 0%;

position s
position. A
counts (re

4) Any oth
the maxini

all be displayed as 100%. Intermediate positions shall be displayed as a percent of

port $00), 100% at 127 counts (report $FF) and 50.2% at 64 counts (report $80).

er actuation method shall be normalized to display 0% when noEGR is commanded
um commanded EGR position.

the fully open
he full-open

or example, a stepper-motor EGR valve that moves from 0 to 127 counts shall display 0% at 0

and 100% at

EGR B En

100/128 %
(0% at 128)

for G -100 %
(less than| (more
cmd.) [than cmd.)

+99.22 % EGR_B_ERR:

XXX.X%

EGR_B_H
same eng
using a du

impossiblé¢ to display "actual" versus "commanded" in.the' same engineering units. EGR error §

problem b
to be:

((EGR act
For exam
((5% - 109

EGR_B_H
systems n
errors dur|
however)

If the cont

When con
when acty

RR, EGR error, as a percent of commanded EGR, Often, EGR valve control outputg
neering units as the EGR feedback input sensars.For example, an EGR valve can
ty-cycled vacuum solenoid; however, the feedback input sensor is a position sensor

y displaying a normalized (non-dimensionalEGR system feedback parameter. EGR

ual - EGR commanded) / EGR Commanded) * 100%

ble if 10% EGR is commanded and 5% is delivered to the engine, the EGR_B_ERRi
0) 1 10%) * 100% = -50% error.

RR may be computedtusing various control parameters such as position, steps, cou
nust react to quickly-ehanging conditions in the engine; therefore, EGR_B_ERR will @
f the EGR system is under control.

rol system-do€s not use closed loop control, EGR_B_ERR shall not be supported.

mandéd-EGR is 0%, EGR error is technically undefined. In this case EGR error sho
al EGR’= 0% or EGR error should be set to 99.2% when actual EGR > 0%.

are not in the
e controlled
This makes it
olved this

error is defined

nts, etc. AllEGR
enerally show

ng transient conditions. Under steady condition, the error will be minimized (not necgssarily zero,

uld be set to 0%
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TABLE B86 - PID $6A DEFINITION
PID Data Min. Max. External Test Equipment
(hex) Description Byte | Value Value Scaling/Bit | Sl (Metric) / English Display
6A | Commanded Diesel Intake
Air Flow Control and Relative
Intake Air Flow Position
Support of Intake Air Flow A Byte 1 of 5
Control System Data (bit)
Commanded Intake Air Flow | A, bit 0 0 1 1 = Cmd Intake
A Control supported Air Flow A
Control data
supported
Relative Iptake Air Flow A A, bit1 0 1 1 = Relative
Position qupported Intake Air Flow
A Position data
supported
Commanded Intake Air Flow | A, bit 2 0 1 1 = Cmd Intake
B Control|supported Air FlowB
Control.data
supported
Relative Iptake Air Flow B A, bit3 0 1 14 Relative
Position qupported Intake Air Flow
B Position data
supported
reserved (bits shall be A, bits 0 0]
reported gs ‘0’) 4-7
Commanded Intake Air Flow B 0 % 100 % 100/255 % |IAF_A_CMD: xxx.x%
A Control (closed. {/(wide open
throttle) | throttle)

Commanded Intake Air Flow displayed as a percent. Intake Air Flow is also known as EGR Thfrottle on
compressjon ignition vehicles. Intake air-flow controls are typically used to induct EGR into a compression
ignition engine. IAF_A_CMD shall be-normalized to the maximum IAF commanded output confrol parameter.
IAF systems can use different methods to control the throttle plate angle.

1) If a lingar or stepper motor valve is used, the fully closed position (minimum, normally 0 degree throttle
angle) shall be displayed as- 0%, the fully open position (maximum, normally 90 degrees throttle angle) shall
be displayed as 100%. Intermediate positions shall be displayed as a percent of the full-open position. For
example, ja stepper-metor that moves from 0 to 127 counts shall display 0% at 0 counts (report $00), 100% at
127 counfs (report $FF) and 50.2% at 64 counts (report $80).

2) Any other actuation method shall be normalized to display 0% when no IAF is commanded and 100% at the
maximum| commanded IAF position.

Relative Iptake Air Flow A C 0 % 100 % 100/255 % [IAF_A REL: xkx.X %
Position

Actual Intake Air Flow position displayed as a percent. Intake Air Flow position is also known as EGR Throttle
Position on compression ignition vehicles. Intake air flow controls are typically used to induct EGR into a
compression ignition engine.

Relative or "learned" IAF_A_REL position shall be displayed as a normalized value, scaled from 0 to 100%.
IAF_A_REL should display a value of 0% at the "learned closed-throttle position. For example, if a 0 to 5.0 volt
sensor is used (uses a 5.0 volt reference voltage), and the closed throttle position is at 1.0 volts, IAF_A_REL
shall display (1.0 — 1.0/ 5.0) = 0% at closed throttle and 30% at 2.5 volts. Because of the closed-throttle offset,
wide open throttle will usually indicate less than 100%.

For systems where the output is proportional to the input voltage, this value is the percent of maximum input
reference voltage. For systems where the output is inversely proportional to the input voltage, this value is
100% minus the percent of maximum input reference voltage.
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TABLE B86 - PID $6A DEFINITION (CONTINUED)

PID Data Min. Max. External Test Equipment
(hex) Description Byte | Value Value Scaling/Bit | Sl (Metric) / English Display
6A | Commanded Intake Air Flow D 0 % 100 % 100/255 % [IAF_B_CMD: xxx.x%
B Control (closed | (wide open
throttle) | throttle)

Commanded Intake Air Flow displayed as a percent. Intake Air Flow is also known as EGR Throttle on
compression ignition vehicles. Intake air flow controls are typically used to induct EGR into a compression
ignition engine. IAF_B_CMD shall be normalized to the maximum IAF commanded output control parameter.

IAF syste
1) If alin
be display

example,
127 coun

2) Any other actuation method shall be normalized to display 0% when no IAE)is’commanded

maximum

iar or stepper motor valve is used, the fully closed position (minimum, normally O ded
angle) shall be displayed as 0%, the fully open position (maximum, normally 90 degrees thrott

ms can use different methods to control the throttle plate angle.

ed as 100%. Intermediate positions shall be displayed as a percent of the fullopen
a stepper-motor that moves from 0 to 127 counts shall display 0% at 0 counts (repor
s (report $FF) and 50.2% at 64 counts (report $80).

commanded IAF position.

ree throttle

e angle) shall
position. For

t $00), 100% at

and 100% at the

Relative |
Position

htake Air Flow B E 0% 100 % 100/255% |IAF_B_REL: x

kKX.X %

Actual Int
Position g
compress

Relative @
IAF B R
Sensor is
shall disp

For syste
reference
100% min

bke Air Flow position displayed as a percent. Intake Air Flow position is also known g
n compression ignition vehicles. Intake air flow controls are typically used to induct E
ion ignition engine.

r "learned" IAF_B_REL position shall be displayed-as a normalized value, scaled fro
EL should display a value of 0% at the "learned closed-throttle position. For example
used (uses a 5.0 volt reference voltage), and.the closed throttle position is at 1.0 volt

ms where the output is proportional to the input voltage, this value is the percent of i
voltage. For systems where the-output is inversely proportional to the input voltage,
us the percent of maximumrinput reference voltage.

s EGR Throttle
GRinto a

m 0 to 100%.
if a 0 to 5.0 volt
s, IAF_B REL

ay (1.0 — 1.0/ 5.0) = 0% at closed throttle'and 30% at 2.5 volts. Because of the clos¢d-throttle offset,
wide open throttle will usually indicate less than-¥00%.

aximum input
this value is
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TABLE B87 - PID $6B DEFINITION
External Test
Equipment
Sl (Metric) /
PID Data | Min. Max. English
(hex) Description Byte | Value | Value Scaling/Bit Display
6B |Exhaust Gas Recirculation
Temperature
Support of EGR A Byte 1 of 5
Temperature Sensor Data (bit)
EGR Terhperalure Sensor [A, bit 0 0 i T=EGR Temp Sensor A Bank
A (Bank [I, Sensor 1) 1, Sensor 1 data supported,
supportefd 1 °C with -40 °C offset scaling
EGR Temperature Sensor [ A, bit 1 0 1 1 = EGR Temp Sensor C.Bank
C (Bank [, Sensor 2) 1, Sensor 2 data supported,
supportgd 1 °C with -40 °C offsét scaling
EGR Temperature Sensor | A, bit 2 0 1 1 = EGR Temp Sensor B Bank
B (Bank 2, Sensor 1) 2, Sensor 1 data supported,
supportefd 1 °C with -40°C offset scaling
EGR Temperature Sensor | A, bit 3 0 1 1 = EGRAemp Sensor D Bank
D (Bank R, Sensor 2) 2, Sénsor 2 data supported,
supportefd 1 2€ with -40 °C offset scaling
EGR Temperature Sensor | A, bit 4 0 1 1 =EGR Temp Sensor A Bank
A (Bank [I, Sensor 1) Wide 1, Sensor 1 data supported,
Range suypported 4 °C with -40 °C offset scaling
EGR Temperature Sensor | A, bit5 0 1 1 =EGR Temp Sensor C Bank
C (Bank [, Sensor 2) Wide 1, Sensor 2 data supported,
Range suyipported 4 °C with -40 °C offset scaling
EGR Temperature Sensor | A, bit 6 0 1 1 =EGR Temp Sensor B Bank
B (Bank 2, Sensor 1) Wide 2, Sensor 1 data supported,
Range suypported 4 °C with -40 °C offset scaling
EGR Temperature Sensor | A, bit 7 0 1 1 = EGR Temp Sensor D Bank
D (Bank R, Sensor 2) Wide 2, Sensor 2 data supported,
Range suyipported 4 °C with -40 °C offset scaling
Exhaust [5as Recirculation B -40°C| 215°Cor 1 °C or 4 °C with EGRTA: xxx °C
Temp Sensor A (Bank 1, 980 °C -40 °C offset (xxx °F)
Sensor 1
EGRTA shall display*EGR gas temperature.
Exhaust [5as Recireulation C -40°C| 215°Cor 1 °C or 4 °C with EGRTC: xxx °C
Temp SgnsorC (Bank 1, 980 °C -40 °C offset (kxx °F)
Sensor 2
EGRTC shall display FGR gas temperature
Exhaust Gas Recirculation D -40°C| 215°Cor 1 °C or 4 °C with EGRTB: xxx °C
Temp Sensor B (Bank 2, 980 °C -40 °C offset (xxx °F)
Sensor 1)
EGRTC shall display EGR gas temperature.
Exhaust Gas Recirculation E -40°C| 215°Cor 1 °C or 4 °C with EGRTD: xxx °C
Temp Sensor D (Bank 2, 980 °C -40 °C offset (xxx °F)
Sensor 2)

EGRTD shall display EGR gas temperature.
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TABLE B88 - PID $6C DEFINITION
PID Data Min. Max. External Test Equipment
(hex) Description Byte | Value Value Scaling/Bit S| (Metric) / English Display
6C |Commanded Throttle
Actuator Control and Relative
Throttle Position
Support of Throttle Actuator A Byte 1 of 5
Control System Data
Commanded Throttle A, bit0 0 1 1 = Cmd Throttle
Actuator A Control supported Actuator A
Control data
supported
Relative Throttle A Position | A, bit 1 0 1 1 = Relative
supported Throttle A
Position data
supported
Commanded Throttle A, bit 2 0 1 1 = Cmd Throftle
Actuator Bl Control supported Actuator®
Controldata
supported
Relative Throttle B Position | A, bit 3 0 1 15 Relative
supported Throttle B
Position data
supported
reserved (pits shall be A, bits 0 0
reported ap ‘0) 4-7
Commanded Throttle B 0% 100 % 100/255 % TAC_A_CMD} xxx.x%
Actuator A Control (closed- [(wide open
throttle)y| throttle)
Commanded TAC displayed as a percent. FAC_A_CMD shall be normalized to the maximum TAC commanded
output control parameter. TAC systems use a variety of methods to control the amount of throtfle opening.
1) If a linegr or stepper motor is used, the fully closed throttle position shall be displayed as 0%}, the fully open
throttle position shall be displayed as 100%. Intermediate positions shall be displayed as a per¢ent of the full-
open throtjle position. For exaniple, a stepper-motor TAC that moves the throttle 0 to 127 counis shall display
0% at 0 cdunts (report $00),~100% at 127 counts (report $FF) and 50.2% at 64 counts (report $80).
2) Any other actuation method shall be normalized to display 0% when the throttle is commanded closed and
100% wheln the throttle‘is’commanded open.
Relative Throttle ARositon | C | 0% | 100% | 100/255% [TP_A REL: xkx.x %
Relative of "learhed" throttle position shall be displayed as a normalized value, scaled from 0 tq 100%.
TP_A_REL should display a value of 0% at the "learned closed-throttle position. For example, if a 0 to 5.0 volt
sensor is Ysed (uses a 5.0 volt reference voltage), and the closed throttle position is at 1.0 voltg, TP_A REL

shall display (1.0 — 1.0 / 5.0) = 0% at closed throttle and 30% at 2.5 volts. Because of the closed-throttle offset,

wide open

For systems where the output is proportional to the input voltage, this value is the percent of maximum input
reference voltage. For systems where the output is inversely proportional to the input voltage, this value is
100% minus the percent of maximum input reference voltage. See PID $11 for a definition of Absolute Throttle

throttle will usually indicate substantially less than 100%.

Position.
Commanded Throttle D 0 % 100 % 100/255 % TAC_B_CMD: xxx.x%
Actuator B Control (closed [ (wide open

throttle) | throttle)
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TABLE B88 - PID $6C DEFINITION (CONTINUED)
PID Data Min. Max. External Test Equipment
(hex) Description Byte | Value Value Scaling/Bit S| (Metric) / English Display
6C [Commanded TAC displayed as a percent. TAC_B_CMD shall be normalized to the maximum TAC commanded

output control parameter. TAC systems use a variety of methods to control the amount of throttle opening.

1) If a linear or stepper motor is used, the fully closed throttle position shall be displayed as 0%, the fully open
throttle position shall be displayed as 100%. Intermediate positions shall be displayed as a percent of the full-
open throttle position. For example, a stepper-motor TAC that moves the throttle from 0 to 127 counts shall
display 0% at O counts (report $00), 100% at 127 counts (report $FF) and 50.2% at 64 counts (report $80).

2) Any oth
100% whe

I aCluation metnoda shall De NormalliZed 1o dispiay U7e whern the throtte 1s cominarnd
n the throttle is commanded open.

d closed and

Relative T

hrottle BPositon | E | 0% | 100% | 100/255% |TP B ,REL:x

KX.X Y%

Relative o
TP_B RE
Sensor is U

shall display (1.0 — 1.0/ 5.0) = 0% at closed throttle and 30% at 2.5 volts. Because of the close|

wide open

For systems where the output is proportional to the input voltage, this value is the percent of m

reference
100% min
Position.

"learned" throttle position shall be displayed as a normalized value, scaled(from 0 tg
| should display a value of 0% at the "learned closed-throttle position. For example, i
sed (uses a 5.0 volt reference voltage), and the closed throttle position’is at 1.0 voltg

throttle will usually indicate substantially less than 100%.

oltage. For systems where the output is inversely proportianal to the input voltage, t
Is the percent of maximum input reference voltage. See'PID $11 for a definition of A

100%.
fa0to5.0 volt
, TP_B_REL
d-throttle offset,

bximum input
his value is
bsolute Throttle
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TABLE B89 - PID $6D DEFINITION
PID Data | Min. Max. External Test Equipment
(hex) Description Byte | Value | Value Scaling/Bit S| (Metric) / English Display
6D |[Fuel Pressure Control System
Support of Fuel Pressure A Byte 1 of 11
Control System Data (bit)
Commanded Fuel Rail A, bit 0 0 1 1 = Commanded
Pressure A supported Fuel Rail Pressure
A data supported
Fuel Rail Pressure A A, bit 1 0 1 1 = Fuel Rail
supporte Pressure A data
supported
Fuel Temperature A A, bit 2 0 1 1 = Fuel
supported Temperature A

data supported
Commanded Fuel Rail A, bit 3 0 1 1 = Commanded
Pressure B supported Fuel Rail Pressure

B data supported
Fuel Rail Pressure B A, bit4 0 1 1 = Fuel'Rail
supported Pressure\B data
supported
Fuel Temperature B A, bit 5 0 1 1= Fuel
supported Temperature B

data supported
reserved (bits shall be A, bits 0 0
reported 3s ‘0’) 6-7
Commanded Fuel Rail B,C | OkPa | 655350 10 kPa per bit [FRP_A_CMD:[xxxxxx kPa
Pressure A kPa unsigned, 1 kPa = | (xxxxx.x PSI)

0.1450377 PSI
FRP_A_dMD shall display commanded fu€elrail pressure when the reading is referenced to atjnosphere
(gauge pressure).

Fuel Rail Pressure A D,E \' 0 kPa | 655350 10 kPa per bit [ FRP_A: xxxxxk kPa (xxxxx.x
kPa unsigned, 1 kPa = | PSlI)

0.1450377 PSI
FRP_A shall display fuel rail pressure when the reading is referenced to atmosphere (gauge pressure).

Fuel Rail Temperature A F -40°C| 215°C 1 °C with FRT_A: xxx °Q (xxx °F)
-40 °C offset

FRT_A shall display-fuel rail temperature.

Commanded Fuel-Rall G,H | 0kPa | 655350 10 kPa per bit [FRP_B_CMD:[{xxxxxx kPa

Pressure B kPa unsigned, 1 kPa = | (xxxxx.x PSI)

0.1450377 PSI
FRP_B_OMB-shall-display-commandedfuelrail-pressure-whenthereading-isreferenced-to-atmosphere
(gauge pressure).

Fuel Rail Pressure B l,J 0 kPa | 655350 10 kPa per bit [ FRP_B: xxxxxx kPa (xxxxx.x
kPa unsigned, 1 kPa = | PSlI)

0.1450377 PSI

FRP_B shall display fuel rail pressure when the

reading is referenced to atmos

phere (gauge pressure).

Fuel Rail Temperature B

K

-40 °C

215°C 1 °C with

-40 °C offset

FRT_B: xxx °C (xxx °F)

FRT B shall display fuel rail temperature.
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TABLE B90 - PID $6E DEFINITION

PID Data | Min. Max. External Test Equipment
(hex) Description Byte | Value [ Value Scaling/Bit S| (Metric) / English Display
6E |Injection Pressure Control
System
Support of Injection Pressure A Byte 1 of 9
Control System Data (bit)
Commanded Injection Control | A, bit 0 0 1 1 = Commanded
Pressure A supported Injection Control
Pressure A data
Supporied
Injection Control Pressure A | A, bit 1 0 1 1 = Injection
supported Control Pressure
A data supported
Commangded Injection Control | A, bit 2 0 1 1 = Commanded
Pressure|B supported Injection Control
Pressure B data
supported
Injection Control Pressure B | A, bit 3 0 1 1 = Injection
supported Control Pressure
B data,supported
reserved|(bits shall be A, bits 0 0
reported ps ‘0") 4-7
Commanded Injection Control | B,C | 0 kPa | 655350. 110 kPa per bit |ICP_A_CMD: xxxxxx kPa
Pressure|A kPa unsigned, 1 kPa | (xxxxx.x PSI)
= 0.1450377 PSI
ICP_A_QMD shall display commanded injection centrol pressure.
Injection Control Pressure A D,E | 0kPa.[b655350 | 10 kPa per bit [ICP_A: xxxxxx kPa (xxxxx.x
kPa unsigned, 1 kPa |PSlI)
= 0.1450377 PSI
ICP_A shall display injection control pressure.
Commaned Injection Control | F(G | 0 kPa | 655350 | 10 kPa per bit |ICP_B_CMD: xxxxxx kPa
Pressure|B kPa unsigned, 1 kPa | (xxxxx.x PSI)
= 0.1450377 PSI
ICP_B_QMD shall display commanded injection control pressure.
Injection Control Pressure'B H.l 0 kPa | 655350 | 10 kPa per bit [ICP_B: xxxxxx KPa (xxxxx.x
kPa unsigned, 1 kPa |PSlI)
= 0.1450377 PSI
ICP_B shall display-ihjection control pressure.
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PID Data Min. Max. External Test Equipment
(hex) Description Byte Value Value Scaling/Bit S| (Metric) / English Display
6F |Turbocharger
Compressor Inlet
Pressure
Support of Turbocharger A Byte 1 of 3
Compressor Inlet (bit)
Pressure Sensor Data
Turbocharger A, bit0 0 1 1=Turbocharger
Compressof Tniet Compressor nlet
Pressure Sgnsor A Pressure Sensor A
supported supported, 1 kPa
per bit scaling
Turbocharger A, bit 1 0 1 1=Turbocharger
Compressof Inlet Compressor Inlet
Pressure Sgnsor B Pressure Sensgr B
supported supported, 1kPRa
per bit scaling
Turbocharger A, bit 2 0 1 1=Turbogharger
Compressor Inlet Comypressor Inlet
Pressure Sgnsor A Pressure Sensor A
Wide Rangg supported supported, 8 kPa
per bit scaling
Turbocharger A, bit 3 0 1 1=Turbocharger
Compressof Inlet Compressor Inlet
Pressure Sgnsor B Pressure Sensor B
Wide Rangg supported supported, 8 kPa
per bit scaling
reserved (bits shall be A, bits 0 0
reported as|0’) 4-7
Turbocharger B 0-kPa 255 kPaor | 1kPaperbitor8 |TCA_CINP: xxx kPa (xx.x
Compressof Inlet (absolute) | 2040 kPa kPa per bit inHg)
Pressure Sgnsor A (absolute)
TCA_CINP ghall display turbocharger A compressor inlet pressure.
Turbocharger C 0 kPa 255 kPaor | 1kPaperbitor8 |TCB_CINP: xxx kPa (xx.x
Compressof Inlet (absolute) | 2040 kPa kPa per bit inHg)
Pressure Sgnsor B (absolute)
TCB_CINP ghall display turbocharger B compressor inlet pressure.
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TABLE B92 - PID $70 DEFINITION

(boost data
unreliable)

PID Data | Min. Max. External Test Equipment
(hex) Description Byte | Value [ Value Scaling/Bit S| (Metric) / English Display
70 |Boost Pressure Control
Support of Boost Pressure A Byte 1 of 10
Control Data (bit)
Commanded Boost A, bit0 0 1 1 = Cmd Boost
Pressure A supported Pressure Control A
data supported
Boost Pressure Sensor A | A, bit 1 0 1 1 = Boost Pressure
supporteq Sensor A data
supported
Boost Prgssure A Control | A, bit 2 0 1 1 = Boost Pressure
Status supported A Control Status
supported
Commangled Boost A, bit 3 0 1 1 = Cmd Boost
Pressure B supported Pressure Control,B
data supported
Boost Prgssure Sensor B | A, bit 4 0 1 1 = Boost Pressure
supporteq SensorB data
supported
Boost Prgssure B Control | A, bit5 0 1 1 =-Boost Pressure
Status supported B*Control Status
supported
reserved [bits shall be A, bits 0 0
reported as ‘0") 6-7
Commangled Boost B,C | 0 kPa | 204/.968 0.03125 kPa/bit |BP_A_CMD Xxx.xx kPa (xx.xx
Pressure A 75 kPa PSI)
BP_A CNID shall display turbocharger/supercharger A commanded boost pressure.
Boost Prgssure Sensor A D,E | 0kPa-| 2047.968 0.03125 kPa/bit  [BP_A_ACT xxx.xx kPa (xx.xx
75 kPa PSI)
BP_A_ACQT shall display actual turbocharger/supercharger A boost pressure. BP_A_ACT may| be obtained
directly frpm a sensor, or may be inferred by the control strategy using other sensor inputs.
Commangled Boost G | OkPa | 2047.968 0.03125 kPa/bit |BP_B_CMD Xxx.xx kPa (xx.xx
Pressure B 75 kPa PSI)
BP_B_CNID shall display. turbocharger/supercharger B commanded boost pressure.
Boost Prgssure Sensor'B H,l 0 kPa | 2047.968 0.03125 kPa/bit  |BP_B_ACT xxx.xx kPa (xx.xx
75 kPa PSI)
BP_B_ACQT shalkdisplay actual turbocharger/supercharger B boost pressure. BP_B_ACT may| be obtained
directly frpm a ‘'sénsor, or may be inferred by the control strategy using other sensor inputs.
Boost Prgssure Control J Byte 10 of 10
Status
Boost Pressure A Control J, bits 00 11 00 = reserved, not
Status 0-1 defined
01 = Open Loop (no |BP_A_OL
fault present)
10 = Closed Loop BP_A CL
(no fault present)
11 = Fault present BP_A_ FAULT
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TABLE B92 - PID $70 DEFINITION (CONTINUED)

PID Data | Min. Max. External Test Equipment
(hex) Description Byte | Value [ Value Scaling/Bit S| (Metric) / English Display
70 [Boost Pressure B Control J, bits 00 11 00 = reserved, not
Status 2-3 defined
01 = Open Loop (no |BP_B_OL
fault present)
10 = Closed Loop BP_B CL
(no fault present)
11 = Fault present |BP_B_FAULT
{boostdata
unreliable)
reserved [bits shall be J, bits 00 00 00 = reserved, not
reported as ‘0") 4-7 defined
TABLE B93 - PID $71 DEFINITION
PID Data Min. Max. External Test Equipment
(hex) Depcription Byte Value Value Scaling/Bit S| (Metric) / English Display
71 |Variable Geometry Turbo
(VGT) Control
Support off Variable A |Byte10f6
Geometry [Turbo Control (bit)
Data
Commandged VGT A A, 0 1 1 = Commanded
Position sypported bit 0 VGT A Position
data supported
VGT A Pogsition supported A, 0 1 1=VGTA
bit 1 Position data
supported
VGT A Coptrol Status A, 0 1 1=VGTA
supported bit 2 Control Status
supported
Commandgd VGT B A, 0 1 1 = Commanded
Position sypported bit\3 VGT B Position
data supported
VGT B Position supported A, 0 1 1=VGTB
bit 4 Position data
supported
VGT B Coptrol Status A, 0 1 1=VGTB
supported bit 5 Control Status
supported
reserved (bits shall be A, bits 0 0
reported as ‘0’) 6-7
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TABLE B93 - PID $71 DEFINITION (CONTINUED)

PID Data Min. Max. External Test Equipment
(hex) Description Byte Value Value Scaling/Bit S| (Metric) / English Display
71 |Commanded Variable B 0% (vanes | 100% (not 100/255 % VGT_A_CMD: xxx.x%
Geometry Turbo A Position bypassed) | bypassed)

VGT_A_CMD shall display variable geometry turbocharger commanded vane position as a percent.

VGT_A_CMD shall be normalized to the maximum VGT commanded output control parameter.
VGT systems use a variety of methods to control vane position, hence boost pressure.

1) If a linear or stepper motor is used, the fully bypassed vane position shall be displayed as 0%, the fully

utilized va

e position shall be displayed as 100%_Intermediate paositions shall he displayed as

percent of the

fully utilize
display 09
2) Any oth
when the

d vane position. For example, a stepper-motor VGT that moves the throttle from Octo
at 0 counts (report $00), 100% at 127 counts (report $FF) and 50.2% at 64 counts |

er actuation method shall be normalized to display 0% when the vanes are fully bypa
anes are fully utilized.

127 counts shall
report $80).

ssed and 100%

Variable Geometry Turbo C 0% (vanes 100% 100/255 % VGT_A_ACT: xxx.x%
A Position bypassed) | (vanes not

bypassed)
VGT_A_ACT shall display variable geometry turbocharger actual vane position as a percent. VIGT_A_ACT shall
be normaligzed to the maximum VGT commanded output parameter. Vane’position shall be normalized to
display 0% when the vanes are fully bypassed and 100% when the’vanes are fully utilized.
Commandgd Variable D 0% (vanes 100% 100/255 % VGT_B_CMD: xxx.x%
Geometry [Turbo B Position bypassed) | (vanes not

bypassed)

VGT B_C
VGT_B_C

VGT syste)

1) Ifa IineIr or stepper motor is used, the fully bypassed vane position shall be displayed as 09

utilized va
fully utilize
display 09

2) Any oth
when the

MD shall display variable geometry turbocharger'commanded vane position as a per
MD shall be normalized to the maximum VGT\commanded output control parameter
ms use a variety of methods to control vaneposition, hence boost pressure.

e position shall be displayed as 100%. Intermediate positions shall be displayed as
d vane position. For example, a,stepper-motor VGT that moves the throttle from 0 to
at 0 counts (report $00), 100% ‘at 127 counts (report $FF) and 50.2% at 64 counts (

er actuation method shall be’normalized to display 0% when the vanes are fully bypa
anes are fully utilized.

cent.

b, the fully

A percent of the
127 counts shall
report $80).

ssed and 100%

Variable G

B Position

100%
(vanes not
bypassed)

eometry Turbo E 0% (vanes 100/255 %

bypassed)

VGT B._

ACT: xxx.x%

VGT_B A
be normali
display 09

CT shall display variable geometry turbocharger actual vane position as a percent. V|
zed to the. maximum VGT commanded output parameter. Vane position shall be nor
when the vanes are fully bypassed and 100% when the vanes are fully utilized.

GT_B_ACT shall
malized to
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TABLE B93 - PID $71 DEFINITION (CONTINUED)

PID Data Min. Max. External Test Equipment
(hex) Description Byte Value Value Scaling/Bit S| (Metric) / English Display
71 |[VGT Control Status F |Byte 6 0of 6
VGT A Control Status F, bits 00 11 00 = reserved,
0-1 not defined
01 =Open Loop |VGT_A OL
(no fault present)
10 = Closed VGT_A_CL
Loop (no fault
present)
11 = Fault VGT_A_FRAULT
present (VGT
data unreliable)
VGT B Coptrol Status F, bits 00 11 00 = reserved,
2-3 not defined
01 = Open Loop»'VGT_B_OL
(no fault present)
10 = Closed VGT_B_CL
Loop (nosfault
present)
113 Fault VGT_B_FAULT
present (VGT
data unreliable)
reserved (bits shall be F, bits 00 00 00 = reserved,
reported ag ‘0’) 4-7 not defined
TABLE B94 - PID $72 DEFINITION
PID Data Min: Max. External Test Equipment
(hex) Description Byte | Value Value Scaling/Bit | Sl (Metric) / English Display
72 | Wasteggte Control
Support pf Wastegate A Byte 1 of 5
Control Data (bit)
Commarnded Wastegate A A;bit 0 0 1 1=
Position supported Commanded
Wastegate A
Position data
supported
Wasteggte A Pdsition A, bit 1 0 1 1 = Wastegate
supported A Position data
supported
Commanded Wastegate B | A, bit 2 0 1 =
Position supported Commanded
Wastegate B
Position data
supported
Wastegate B Position A, bit 3 0 1 1 = Wastegate
supported B Position data
supported
reserved (bits shall be A, bits 0 0
reported as ‘0’) -
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TABLE B94 - PID $72 DEFINITION (CONTINUED)
PID Data Min. Max. External Test Equipment
(hex) Description Byte | Value Value Scaling/Bit | Sl (Metric) / English Display
72 |Commanded Wastegate A B 0% 100% 100/255 % |WG_A_CMD: xxx.x%
Position (no flow/ | (max flow/
closed) | full open)

WG_A_CMD shall display wastegate commanded position as a percent. WG_A_CMD shall be normalized to
the maximum wastegate commanded output control parameter.
Wastegate systems use a variety of methods to control wastegate position, hence boost pressure.

1) If an
boost),

2)Ifava

3)Ifalin
the fully
as a per

4) Any o
when the

o . o .
1'80% when the WG system_is ‘commanded on (dump boost).

cuum solenoid is duty cycled, the WG duty cycle from 0 to 100% shall be displayed.

ff (allow full

par or stepper motor valve is used, the fully closed position (full boost) shall'be displayed as 0%,

bpen position (dump boost) shall be displayed as 100%. Intermediate positions shall
ent of the full-open position.

her actuation method shall be normalized to display 0% when the WG is commande

be displayed

d off and 100%

Wastegdte A Position

WG is commanded on.
C 0% 100% 100/255 % |WG_A_ACT: xx
(no flow/ | (max flow/
closed) | full open)

X. X%

WG_A A
maximur

ACT shall display wastegate actual position as a percent. WG_A_ACT shall be normalized to the

h wastegate commanded output control parametet:

1) If an gn/off solenoid is used, WG_A_ACT shall display 0% when the WG is commanded of]

Wastegq;e systems use a variety of methods to control. wastegate position, hence boost pres|

boost), 100% when the WG system is commandedion (dump boost).

sure.

f (allow full

2) If a vacuum solenoid is duty cycled, the WG, duty cycle from 0 to 100% shall be displayed.
3) If a lingar or stepper motor valve is usedy the fully closed position (full boost) shall be displayed as 0%,
the fully ppen position (dump boost) shall be displayed as 100%. Intermediate positions shall|be displayed
as a per¢ent of the full-open position.
4) Any ofher actuation method shall be normalized to display 0% when the WG is commandef off and 100%
when thg WG is commanded-on.
Commarnded Wastegate B D 0% 100% 100/255 % |WG_ B_CMD: xxx.x%
Position (no flow/ | (max flow/

closed) | full open)
WG_B_(CMD shalldisplay wastegate commanded position as a percent. WG_B_CMD shall be normalized to
the maximum wastegate commanded output control parameter.

sure.

Wastegdte syst€ms use a variety of methods to control wastegate position, hence boost pres
1) If an W@o

boost), 100% when the WG system_is ‘commanded on (dump boost).

2) If a vacuum solenoid is duty cycled, the WG duty cycle from 0 to 100% shall be displayed.

ff (allow full

3) If a linear or stepper motor valve is used, the fully closed position (full boost) shall be displayed as 0%,
the fully open position (dump boost) shall be displayed as 100%. Intermediate positions shall be displayed
as a percent of the full-open position.

4) Any other actuation method shall be normalized to display 0% when the WG is commanded off and 100%
when the WG is commanded on.
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TABLE B94 - PID $72 DEFINITION (CONTINUED)
PID Data Min. Max. External Test Equipment
(hex) Description Byte | Value Value Scaling/Bit | Sl (Metric) / English Display
72 |Wastegate B Position E 0% 100% 100/255 % |WG_B_ACT: xxx.x%
(no flow/ | (max flow/
closed) | full open)
WG_B_ACT shall display wastegate actual position as a percent. WG_B_ACT shall be normalized to the
maximum wastegate commanded output control parameter.
Wastegate systems use a variety of methods to control wastegate position, hence boost pressure.
1) If an %MWJA@:BMMMWMLGW&MF (allow full
boost), 100% when the WG system is commanded on (dump boost).
2) If a vaicuum solenoid is duty cycled, the WG duty cycle from 0 to 100% shall be displayed.
3) If a lingar or stepper motor valve is used, the fully closed position (full boost) shall‘be displayed as 0%,
the fully ppen position (dump boost) shall be displayed as 100%. Intermediate positions shall|be displayed
as a per¢ent of the full-open position.
4) Any ofher actuation method shall be normalized to display 0% when the WG is commandef off and 100%
when thg WG is commanded on.
TABLE B95 - PID $73 DEFINITION
PID Data | Min. Max. External Test|[Equipment
(hex) Description Byte | Value | Value Scaling/Bit Sl (Metric) / EnLIish Display
73 | Exhausf Pressure
Support of Exhaust A Byte 1 of 5
Pressurg Sensor Data (bit)
Exhaus{ Pressure Sensor | A, bit 0 0 1 1 = Exhaust
Bank 1 pupported Pressure
Sensor Bank 1
data supported
Exhaus{ Pressure Sensor | A, bit 1 0 1 1 = Exhaust
Bank 2 supported Pressure
Sensor Bank 2
data supported
reserved (bits shall be A, bits 0 0
reporteq as ‘0’) 2-7
Exhaust Pressure Sensor B,C | OkPa | 655.35 | 0.01 kPa per bit |EP_1: xxxx.xx kPp (xx.xxx PSI)
Bank 1 kPa
EP 1 shall display Bank 1 exhaust pressure.
Exhaust Pressure Sensor D,E | OkPa | 655.35 | 0.01 kPa per bit | EP_2: xxxx.xx kP (xx.xxx PSI)
Bank 2 kPa
EP 2 shall display Bank 2 exhaust pressure.
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TABLE B96 - PID $74 DEFINITION

PID Data | Min. Max. External Test Equipment
(hex) Description Byte | Value [ Value Scaling/Bit S| (Metric) / English Display
74 |Turbocharger RPM
Support of Turbocharger A Byte 1 of 5
RPM Data (bit)
Turbo A RPM supported A, bit 0 0 1 1 =Turbo A RPM
data supported
Turbo B RPM supported A, bit 1 0 1 1 =Turbo B RPM
data supported
reserved (bits shall be A, bits 0 0
reported|as ‘0’) 2-7
Turboch@rger A RPM B,C [0 min” 655,350 | 10 rpm per bit | TCA_RPM. ook min™’
min
TCA_RHM shall display revolutions per minute of the engine turbocharger A.
Turboch@rger B RPM D,E [0 min” 655,350 | 10 rpm per bit | TGB! RPM: xxxxk min™’
min

TCB_RHM shall display revolutions per minute of the engine turbochargerB.
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TABLE B97 - PID $75 DEFINITION

PID Data | Min. Max. External Test Equipment
(hex) Description Byte | Value | Value Scaling/Bit S| (Metric) / English Display
75 |[Turbocharger A Temperature
Support of Turbocharger A Byte 1 of 7
Temperature Data (bit)
Turbo A Compressor Inlet A, bit0 0 1 1="Turbo A
Temperature supported Compressor Inlet
Temperature
data supported
Turbo A Gompressor Outlet  [A, bit 1 0 1 T=Turbo A
Temperature supported Compressor
Outlet
Temperature
data supported
Turbo A Turbine Inlet A, bit 2 0 1 1=Turbo A
Temperafure supported Turbine Inlet
Temperature
data supported
Turbo A Turbine Outlet A, bit 3 0 1 1=Turbo A
Temperature supported Turbine Outlet
Temperature
data supported
reserved (bits shall be A, bits 0 0
reported as ‘0’) 4-7
Turbochafger A Compressor B -40°C | 215CC 1 °C with TCA_CINT: xxx °C (xxx °F)
Inlet Temperature -40 °C offset
TCA_CIN[T shall display turbocharger A compressor inlet temperature.
Turbochafger A Compressor C -40°C 215°C 1 °C with TCA_COUTT: ®xx °C (xxx °F)
Outlet Temperature -40 °C offset
TCA_COUTT shall display turbocharger-A'compressor outlet temperature.
Turbochalger A Turbine Inlet | D,E™ ;}-40 °C |6513.5°C| 0.1 °C/ bit with | TCA_TINT: xxx[°C (xxx °F)
Temperature -40 °C offset
TCA_TINT shall display turbocharger A turbine inlet temperature.
Turbochafger A Turbine F,G [-40°C |6513.5°C| 0.1 °C/bitwith |TCA TOUTT: xxx °C (xxx °F)
Outlet Temperature -40 °C offset

TCA TOUWTT shall display turbocharger A turbine outlet temperature.
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TABLE B98 - PID $76 DEFINITION
PID Data | Min. Max. External Test Equipment
(hex) Description Byte | Value Value Scaling/Bit S| (Metric) / English Display
76 |[Turbocharger B Temperature
Support of Turbocharger A Byte 1 of 7
Temperature Data (bit)
Turbo B Compressor Inlet A, bit 0 0 1 1=Turbo B
Temperature supported Compressor Inlet
Temperature
data supported
Turbo B Compressor Outlet  [A, bit 1 0] 1 T=Turbo B
Temperatdire supported Compressor
Outlet
Temperature
data supported
Turbo B Thrbine Inlet A, bit 2 0 1 1=TurboB
Temperatlyire supported Turbine Inlet
Temperature
data supported
Turbo B Tprbine Outlet A, bit 3 0 1 1=Turbo B
Temperatdire supported Turkine Outlet
Temperature
data supported
reserved (pits shall be A, bits 0 0
reported as ‘0’) 4-7
Turbochanger B Compressor B -40°C | 215CC 1 °C with TCB_CINT: xxx °C (xxx °F)
Inlet Temperature -40 °C offset
TCB_CINT shall display turbocharger B compressor inlet temperature.
Turbochanger B Compressor C -40 °C* 215°C 1 °C with TCB_COUTT: kxx °C (xxx °F)
Outlet Temperature -40 °C offset
TCB_COUTT shall display turbochargerB-compressor outlet temperature.
Turbocharnger B Turbine Inlet | D,E~ \+40 °C | 6513.5°C | 0.1 °C/bit with |TCB_TINT: xx3 °C (xxx °F)
Temperatlre -40 °C offset
TCB_TINT shall display turbocharger B turbine inlet temperature.
Turbochanger B Turbine F,G |-40°C|6513.5°C | 0.1 °C/bitwith |TCB_TOUTT: xxx °C (xxx °F)
Outlet Temperature -40 °C offset

TCB _TOUTT shall display turbocharger B turbine outlet temperature.
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TABLE B99 - PID $77 DEFINITION
PID Data | Min. Max. External Test Equipment
(hex) Description Byte | Value | Value Scaling/Bit S| (Metric) / English Display
77 |Charge Air Cooler
Temperature (CACT)
Support of Charge Air Cooler A Byte 1 of 5
Temperature Data (bit)
CACT Bank 1, Sensor 1 A, bit 0 0 1 1 = CACT Bank
supported 1, Sensor 1
data supported
CACT B4nk T, Sensor 2 A, bit1 0 1 1=CACT Bank
supportefd 1, Sensor 2
data supported
CACT Bank 2, Sensor 1 A, bit 2 0 1 1 = CACT Bank
supported 2, Sensor 1
data supported
CACT Bank 2, Sensor 2 A, bit 3 0 1 1 = CACT Bank
supported 2, Sensor 2
data supported
reserved|(bits shall be A, bits 0 0
reported jas ‘0’) 4-7
Charge Air Cooler B -40°C | 215°C 1)°C with CACT 11: xxx 1C (xxx °F)
Temperature Bank 1, Sensor 1 =40 °C offset
CACT Bank 1, Sensor 1 shall display charge air cooler temperature.
Charge Air Cooler C -40 °C | 2155C 1 °C with CACT 12: xxx 1C (xxx °F)
Temperature Bank 1, Sensor 2 -40 °C offset
CACT Bank 1, Sensor 2 shall display charge air cooler temperature.
Charge Air Cooler D -40 °C¢ 215 °C 1 °C with CACT 21: xxx 1C (xxx °F)
Temperature Bank 2, Sensor 1 -40 °C offset
CACT Bank 2, Sensor 1 shall display charge air cooler temperature.
Charge Air Cooler E -40°C | 215°C 1 °C with CACT 22: xxx 1C (xxx °F)
Temperature Bank 2, Sensor 2 -40 °C offset

CACT Bank 2, Sensor 2 shall display charge air cooler temperature.
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TABLE B100 - PID $78 DEFINITION

PID Data | Min. Max. External Test Equipment
(hex) Description Byte | Value Value Scaling/Bit S| (Metric) / English Display

78 |Exhaust Gas Temperature
(EGT) Bank 1

Support of Exhaust Gas A Byte 1 of 9

Temperature Sensor Data (bit)

EGT Bank 1, Sensor 1 A, bit 0 0 1 1= EGT Bank

supported 1, Sensor 1
data supported

EGT Bapk 1, Sensor 2 A, bit1 0 1 1=EGT Bank

support¢d 1, Sensor 2
data supported

EGT Baphk 1, Sensor 3 A, bit 2 0 1 1=EGT Bank

supporte¢d 1, Sensor 3
data supported

EGT Bank 1, Sensor 4 A, bit3 0 1 1 =EGT Bank

support¢d 1, Sensor 4
data supported

reserved (bits shall be A, bits 0 0

reported as ‘0’) 4-7

Exhaus{ Gas Temperature B,C |-40°C|6513.5°C | 0ANC/ bit with [EGT11: xxxx.x °C (xxxx.x °F)

Bank 1,[Sensor 1 #40 °C offset

EGT11 ghall display exhaust gas temperature for bank 4, 'sensor 1. EGT11 may be obtained|directly from a
sensor, or may be inferred by the control strategy using, other sensor inputs.
Exhaus{ Gas Temperature D,E |-40°C |6513%°C | 0.1 °C/ bit with |[EGT12: xxxx.x °C (xxxx.x °F)
Bank 1,|Sensor 2 -40 °C offset
EGT12 shall display exhaust gas temperature-for bank 1, sensor 2. EGT12 may be obtained|directly from a
sensor, or may be inferred by the control sirategy using other sensor inputs.
Exhaus{ Gas Temperature F,G |[-40°C |6513.5°C | 0.1 °C/bit with [EGT13: xxxx.x °C (xxxx.x °F)
Bank 1,[Sensor 3 -40 °C offset
EGT13 ghall display exhaust gas teémperature for bank 1, sensor 3. EGT13 may be obtained|directly from a
sensor, or may be inferred by the control strategy using other sensor inputs.
Exhaus{ Gas Temperature M, |[-40°C |6513.5°C | 0.1 °C/bit with [EGT14: xxxx.x °C (xxxx.x °F)
Bank 1,|Sensor 4 -40 °C offset
EGT14 shall display exhaust gas temperature for bank 1, sensor 4. EGT14 may be obtained|directly from a
sensor, or may be inférred by the control strategy using other sensor inputs.
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TABLE B101 - PID $79 DEFINITION

Sensor,

Dr may be inferred b

the control strategy using.o

ther sensor inputs.

PID Data | Min. Max. External Test Equipment
(hex) Description Byte | Value | Value Scaling/Bit S| (Metric) / English Display
79 |[Exhaust Gas Temperature
(EGT) Bank 2
Support of Exhaust Gas A Byte 1 of 9
Temperature Sensor Data (bit)
EGT Bank 2, Sensor 1 A, bit 0 0 1 1=EGT Bank
supported 2, Sensor 1
data supported
EGT Bahk 2, Sensor 2 A, bit1 0 1 1=EGT Bank
supportgd 2, Sensor 2
data supported
EGT Bapk 2, Sensor 3 A, bit 2 0 1 1=EGT Bank
supportgd 2, Sensor 3
data supported
EGT Bapk 2, Sensor 4 A, bit3 0 1 1 = EGT Bank
supportgd 2, Sensor 4
data supporied
reserved (bits shall be A, bits 0 0
reported as ‘0’) 4-7
Exhaust|Gas Temperature B,C |[-40°C |6513.5°C| 0.1.°C/ bit with [EGT21: xxxx.x °¢ (xxxx.x °F)
Bank 2, Sensor 1 -40 °C offset
EGT21 ghall display exhaust gas temperature for bank 2;5ensor 1. EGT21 may be obtained|directly from a

Exhaust
Bank 2,

Gas Temperature
Sensor 2

D,E

-40 °C

6513.5°C

0.1 °C / bit with
-40 °C offset

EGT22: xxxx.x °(

b (xxxx.x °F)

EGT22 s
sensor,

Dr may be inferred b

bhall display exhaust gas temperature for bank 2,
the control strategy using o

sensor 2. EGT22

ther sensor inputs.

may be obtained

directly from a

Exhaust
Bank 2,

Gas Temperature
Sensor 3

F.G

-40C

6513.5°C

0.1 °C / bit with
-40 °C offset

EGT23: xxxx.x °(

b (xxxx.x °F)

EGT23 s
sensor,

bhall display exhaust gas temperature for bank 2,
br may be inferred by the control strategy using o

sensor 3. EGT23

ther sensor inputs.

may be obtained

directly from a

Exhaust
Bank 2,

Gas Temperature
Sensor 4

H,1

-40 °C

6513.5°C

0.1 °C / bit with

-40 °C offset

EGT24: xxxx.x °(

b (xxxx.x °F)

EGT24 s
sensor,

bhall display exhaust gas temperature for bank 2, sensor 4. EGT24 may be obtained
br may be inférred by the control strategy using other sensor inputs.

directly from a
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TABLE B102 - PID $7A DEFINITION
PID Data Min. Max. External Test Equipment
(hex) Description Byte | Value [ Value Scaling/Bit S| (Metric) / English Display
7A |Diesel Particulate Filter

(DPF) Bank 1
Support of DPF System A Byte 1 of 7
Data (bit)
DPF Bank 1 Delta Pressure [ A, bit 0 0 1 1 =DPF Bank 1
Supported Delta Pressure

data supported
DPF Bafik T Inlet Pressure [A, bit 1 0 1 1=DPF Bank 1
Supportgd Inlet Pressure

data supported
DPF Bamk 1 Outlet A, bit 2 0 1 1 = DPF Bank 1
Pressur¢ Supported Outlet Pressure

data supported
reserved (bits shall be A, bits 0 0
reported/as ‘0’) 3-7
Diesel Particulate Filter B,C |[($8000)| ($7FFF) | 0.01 kPa per bit [ DPF1_DP: xxxx.xx kPa (xx.xxx
Bank 1 Delta Pressure -327.68 | 327.67 signed PSI)

kPa kPa

DPF1_DOP shall display DPF Bank 1 delta pressure.
Diesel Particulate Filter D,E 0 kPa | 655.35 |[.0.09 kPa per bit [DPF1_INP: xxxx{xx kPa (xx.xxx
Bank 1 Iplet Pressure kPa PSI)
DPF1_INP shall display DPF Bank 1 inlet pressure.
Diesel Particulate Filter F.G O kPa | 65535 | 0.01 kPa per bit |DPF1_OUTP: xxixx.xx kPa
Bank 1 Qutlet Pressure kPa (xx.xxx PSI)

DPF1_Q

UTP shall display DPF Bank 1 outlet préssure.
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TABLE B103 - PID $7B DEFINITION
PID Data Min. Max. External Test Equipment
(hex) Description Byte | Value Value Scaling/Bit S| (Metric) / English Display
7B | Diesel Particulate Filter

(DPF) Bank 2
Support of DPF System A Byte 1 of 7
Data (bit)
DPF Bank 2 Delta Pressure | A, bit 0 0 1 1 =DPF Bank 2
Supported Delta Pressure

data supported
DPF Barjk 2 Inlet Pressure [A, bit 1 0 1 1=DPF Bank 2
Supportgd Inlet Pressure

data supported
DPF Barnk 2 Outlet A, bit 2 0 1 1 = DPF Bank 2
Pressurg Supported Outlet Pressure

data supported
reserved (bits shall be A, bits 0 0
reported|as ‘0’) 3-7
Diesel Particulate Filter B,C | ($8000) | ($7FFF) | 0.01 kPa perbit | DPF2_DP: xxx3.xx kPa
Bank 2 Delta Pressure -327.68 | 327.67 signed (xx.xxx PSI)

kPa kPa

DPF2_DP shall display DPF Bank 2 delta pressure.
Diesel Particulate Filter D,E 0 kPa 655.35 [~0.01 kPa per bit [DPF2_INP: xxxk.xx kPa
Bank 2 Iplet Pressure kPa (xx.xxx PSI)
DPF2_INP shall display DPF Bank 2 inlet pressure.
Diesel Particulate Filter F.G 0 kPa 655:35 | 0.01 kPa per bit |DPF2_OUTP: xxxx.xx kPa
Bank 2 Qutlet Pressure kPa (xx.xxx PSI)

DPF2 OQUTP shall display DPF Bank 2 outlet préssure.
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TABLE B104 - PID $7C DEFINITION
PID Data | Min. Max. External Test Equipment
(hex) Description Byte | Value | Value Scaling/Bit S| (Metric) / English Display
7C |Diesel Particulate Filter
(DPF) Temperature
Support of DPF A Byte 1 of 9
Temperature Data (bit)
DPF Bank 1 Inlet A, bit0 0 1 1 = DPF Bank 1
Temperature Supported Inlet Temperature
data supported
DPF Bank 1 Outlet A, bit1 0 1 1=DPF Bank 1
Temperature Supported Outlet Temperature
data supported
DPF Bank 2 Inlet A, bit 2 0 1 1 = DPF Bank 2
Temperature Supported Inlet Temperature
data supported
DPF Bank 2 Outlet A, bit3 0 1 1 = DPF Bank 2
Temperature Supported Outlet Temperature
data supported
reserved (bits shall be A, bits 0 0
reported as ‘0’) 4-7
DPF Bank 1 Inlet B,C |-40°C|6513.5°C| 04%C/bitwith |DPF1_INT: xxxx.x °C
Temperature Sensor -40 °C offset (xxxx.x °F)
DPF1_INT shall display DPF Bank 1 inlet temperature.
NOTE: It Is preferable to use EGT sensor PIDs $78, $79; $98 and $99 to preserve the standard exhaust gas
sensor numbering convention.
DPF Bank 1 Outlet D,E |-40°C |65135°C| 0.1°C/bitwith |DPF1_OUTT: xxxx.x °C
Temperature Sensor -40 °C offset (xxxx.x °F)
DPF1_OUTT shall display DPF Bank 1 outlet temperature.
NOTE: It Is preferable to use EGT sensor PIDs $78, $79, $98 and $99 to preserve the standard exhaust gas
sensor numbering convention.
DPF Bank 2 Inlet F,G (140 °C |6513.5°C| 0.1°C/bitwith |DPF2_INT: xxxx.x °C
Temperature Sensor -40 °C offset (xxxx.x °F)

DPF2_INT shall display DPF Bank 2 inlet temperature.

NOTE: It Is preferable to use'EGT sensor PIDs $78, $79, $98 and $99 to preserve the standard exhaust gas
sensor numbering convention.

DPF Bank 2 Outlet H(l |-40°C |6513.5°C| 0.1°C/bitwith |DPF2_OUTT: xxxx.x °C
Temperature Sensor -40 °C offset (xxxx.x °F)

DPF2_OUTT shall'display DPF Bank 2 outlet temperature.

NOTE: It

sensor numbering conventio

n.

s preferable to use EGT sensor PIDs $78, $79, $98 and $99 to preserve the standar

d exhaust gas
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TABLE B105 - PID $7D DEFINITION
PID Data | Min. Max. External Test Equipment
(hex) Description Byte | Value [ Value Scaling/Bit S| (Metric) / English Display
7D [NOx NTE control area status A Byte 1 of 1
(bit)
Inside NOx control area A, bit0 0 1 1 = inside NNTE: IN
control area
Indicates that engine is operating inside the NOx control area
Outside NOx control area A, bit 1 0 1 1 =outside |[NNTE: OUT
control area
Indicateg that engine is operating outside the NOx control area
Inside manufacturer-specific | A, bit 2 0 1 1 =inside NNTE: CAA
NOx NTE carve-out area manufacturer-
specific NOx
NTE carve-out
area
Indicatep that engine is operating inside the manufacturer-specific NOx NJE-¢carve-out area
NTE deficiency for NOx A, bit 3 0 1 1=NTE NNTE: DEF
active afea deficiency-for
NOx active area
Indicatep that engine is operating inside the NTE deficiency for NOx active area
reserved (bits shall be A, bits 0 0
reported as ‘0’) 4-7
TABLE B106 - PID $7E,DEFINITION
PID Data Min. Max. External Test Equipment
(hex) Description Byte | Value-|[Value Scaling/Bit S| (Metric) / English Display
7E | PM NTE|control area status A Byte 1-of 1
(bit)
Inside PM control area A, bit0 0 1 1 =inside PNTE: IN
control area
Indicateq that engine is operating-inside the PM control area
Outside PM control area A, bit 1 0 1 1 = outside PNTE: OUT
control area
Indicateqd that engine is pperating outside the PM control area
Inside manufacturer-specific | A, bit 2 0 1 1 =inside PNTE: CAA
PM NTE|carve-out-area manufacturer-
specific PM NTE
carve-out area
Indicateq that’éngine is operating inside the manufacturer-specific PM NTE carve-out area
NTE deficieney-for-PM-active-Abit-3 0 1 1 =NTE  [PNTE:DEF |
area deficiency for
PM active area
Indicates that engine is operating inside the NTE deficiency for PM active area
reserved (bits shall be A, bits 0 0
reported as ‘0’) 4-7
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TABLE B107 - PID $7F DEFINITION
PID Data Min. Max. External Test Equipment
(hex) Description Byte | Value Value Scaling/Bit S| (Metric) / English Display
7F [Engine Run Time
Support of Engine Run A Byte 1 of 13
Time (bit)
Total Engine Run Time A, bit 0 0 1 1 = Total Engine
supported Run Time
supported
Total Idle Run Time A, bit 1 0 1 1 =Total Idle
supported Run Time
supported
Total Run[Time With PTO | A, bit 2 0 1 1 = Total Run
Active supported Time With PTO
Active supported
reserved (pits shall be A, bits 0 0
reported as ‘0’) 3-7
Total Engihe Run Time B,C,D,E| Osec |4,294,967,295 1 sec/hit RUN_TIME: xxxxxxx hrs,
sec XX min
RUN_TIME shall display the total engine run time. RUN_TIME shall iperement while the enging is running. It
shall freeze if the engine stalls.
Total Idle Run Time F,G,H,l | O0sec |4,294,967,295 1 sec/bit IDLE_TIME: [xxxxxxx hrs,
sec XX min
IDLE_TIME shall display the total time the vehicle has been operated at idle. IDLE_TIME shall [ncrement while
the acceIeFator pedal is released by the driver, engine speed is greater than or equal to 50 to 150 rpm below
the normal, warmed-up idle speed (as determined in the' drive position for vehicles equipped w(th an automatic
transmissipn), PTO not active, and either vehicle speed less than or equal to 1.6 kph (1 mph) dr engine speed
less than ¢r equal to 200 rpm above normal warmed-up idle. It shall freeze if the engine stalls gr the engine is
no longer gt idle.
Total Run|Time With PTO ([ J,K,L,M| 0 set.{4,294,967,295 1 sec/bit PTO_TIME: kxxxxxx hrs,
Active sec XX min
PTO_TIME shall display the total engine run time with PTO engaged. PTO_TIME shall incremgnt while the

engine is unning with PTO engaged. It shall freeze if the engine stalls the PTO is disengaged.

NOTE: E#ch number shall be reset to zero only when a non-volatile memory reset occurs (e.g
mbers may not be reset to zero under any other circumstances, including when a sc
ed) command to clear fault codes or reset KAM is received. If any of the individual cg
value, all counters shall be divided by two before any are incremented again to avoiq

event). NU
or enhanc
maximum
problems.

, reprogramming

an tool (generic
unters reach the
overflow
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TABLE B108 - PID $81 DEFINITION

PID Data Min. Max. External Test Equipment
(hex) Description Byte Value Value Scaling/Bit S| (Metric) / English Display
81 |Engine Run Time for AECD #1 -
#5
Support of Run Time for AECD A Byte 1 of 41
#1-#5 (bit)
Total run time with EI-AECD #1 A, bit0 0 1 1 = Total run time
active supported with EI-AECD #1
active supported
Total run time with EI-AECD #2 | A, bit 1 0 1 1 = Total run time
active supported with EI-AECD #2
active supported
Total run timg with EI-AECD #3 | A, bit 2 0 1 1 = Total run time
active supported with EI-AECD #3
active supported
Total run timg with EI-AECD #4 | A, bit3 0 1 1 = Total run time
active supported with EI-AECD.#4
active supported
Total run timg with EI-AECD #5 | A, bit4 0 1 1 = Total run time
active supported with EIFAECD #5
active,supported
Reserved (bifs shall be reported | A, bits 0 0
as ‘0") 5-7
Total run timg with EI-AECD #1 B1,B2, 0 sec 4,294 ,967,295 1 sec/bit AECD1_TIME1: xxxxxxx hrs,
Timer 1 activg B3,B4 sec XX min
Total run timg with EI-AECD #1 C1,C2, 0 sec 4,294 ,967,295 1 sec/bit AECD1_TIMEZ2: xxxxxxx hrs,
Timer 2 activé C3,C4 secé XX min
Total run timg with EI-AECD #2 D1,D2, 0 sec 4,294,967,295 1 sec/bit AECD2_TIME1: xxxxxxx hrs,
Timer 1 activg D3,D4 sec XX min
Total run timg with EI-AECD #2 E1,E2, 0 sec 45294 ,967,295 1 sec/bit AECD2_TIMEZ2: xxxxxxx hrs,
Timer 2 activég E3,E4 sec XX min
Total run timg with EI-AECD #3 F1,F2, 0 sec 4,294,967,295 1 sec/bit AECD3_TIME1: xxxxxxx hrs,
Timer 1 activg F3,F4 sec XX min
Total run timg with EI-AECD #3 | G1,G2, 0'sec 4,294 ,967,295 1 sec/bit AECD3_TIME2: xxxxxxx hrs,
Timer 2 activé G3,G4 sec XX min
Total run timg with EI-AECD #4 H1H2, 0 sec 4,294 ,967,295 1 sec/bit AECD4_TIME1: xxxxxxx hrs,
Timer 1 activé H3,H4 sec XX min
Total run timg with EI-AECD #4 1,12, 0 sec 4,294,967,295 1 sec/bit AECD4_TIMEZ2: xxxxxxx hrs,
Timer 2 activég 13,14 sec XX min
Total run timg with EI-AECD #5 J1,J2, 0 sec 4,294 ,967,295 1 sec/bit AECD5 TIME1: xxxxxxx hrs,
Timer 1 activg J3,J4 sec XX min
Total run timg with EI-AECD #5 K1,K2, 0 sec 4,294 ,967,295 1 sec/bit AECD5 TIMEZ2: xxxxxxx hrs,
Timer 2 activég K3,K4 sec XX min

T

this PID

also apply to the timers specified in PIDs $82, $89, and $8A.

AECDx_TIME1 shall display the total engine run time with Emission Increasing Auxiliary Emission Control Device #x active.
AECDx_TIME1 shall increment while the engine is running with EI-AECD #x active. It shall freeze if the engine stalls. For EI-
AECDs requiring only a single timer, Timer 1 shall be used to report the total engine run time for the EI-AECD. For EI-AECDs
requiring two timers, Timer 1 shall report the total engine hours when the EI-AECD is commanding reduced emission control
effectiveness up to but not including 75 percent of the maximum reduced emission control effectiveness of that EI-AECD.

AECDx_TIMEZ2 shall display the total engine run time with Emission Increasing Auxiliary Emission Control Device #x active.
AECDx_TIMEZ2 shall increment while the engine is running with EI-AECD #x active. It shall freeze if the engine stalls. For EI-
AECDs requiring only a single timer, Timer 2 shall be reported as "Not Available" using the value 4,294,967,295 seconds. For
EI-AECDs requiring two timers, Timer 2 shall report the total engine hours when the EI-AECD is commanding reduced emission
control effectiveness of 75 percent or more of the maximum reduced emission control effectiveness of that EI-AECD.

NOTE: Each number shall be reset to zero only when a non-volatile memory reset occurs (e.g., reprogramming event).
Numbers may not be reset to zero under any other circumstances including when a scan tool (generic or enhanced) command to
clear fault codes or reset KAM is received. If any of the individual counters reach the maximum value, all counters shall be
divided by two before any are incremented again to avoid overflow problems.
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TABLE B109 - PID $82 DEFINITION

PID Data Min. Max. External Test Equipment
(hex) Description Byte | Value Value Scaling/Bit S| (Metric) / English Display
82 |Engine Run Time for AECD
#6 - #10
Support of Run Time for A Byte 1 of 41
AECD #6 - #10 (bit)
Total run time with EI-AECD | A, bit 0 0 1 1 = Total run time
#6 active supported with EI-AECD #6
active supported
Total run timle with EI-AECD | A, bit 1 0 1 1= "Total run time
#7 active supported with EI-AECD #7
active supported
Total run time with EI-AECD | A, bit 2 0 1 1 = Total run time
#8 active supported with EI-AECD #8
active supported
Total run time with EI-AECD | A, bit 3 0 1 1 = Total run,time
#9 active supported with EI-AECD #9
active supported
Total run time with EI-AECD | A, bit4 0 1 1 = Tetal run time
#10 active slipported withy EIFAECD #10
active supported
reserved (bifs shall be A, bits 0 0
reported as |0°) 5-7
Total run time with EI-AECD | B1,B2, | 0 sec |4,294,96%,295 1 sec/bit AECD6_TIME1: xxxxxxx hrs,
#6 Timer 1 dctive B3,B4 SEC XX min
Total run time with EI-AECD | C1,C2, | 0 sec |4,294,967,295 1 sec/bit AECD6_TIME2: xxxxxxx hrs,
#6 Timer 2 dctive C3,C4 sec XX min
Total run time with EI-AECD | D1,D2, | 0 sec.|4,294,967,295 1 sec/bit AECD7_TIME1: xxxxxxx hrs,
#7 Timer 1 dctive D3,D4 sec XX min
Total run time with EI-AECD | E1,E2, [. 0 séc |4,294,967,295 1 sec/bit AECD7_TIMEZ2: xxxxxxx hrs,
#7 Timer 2 dctive E3,E4 sec XX min
Total run time with EI-AECD | F1,F2, | 0 sec |4,294,967,295 1 sec/bit AECD8_TIME1: xxxxxxx hrs,
#8 Timer 1 dctive F3,F4 sec XX min
Total run time with EI-AECD [-.G7,G2, | 0 sec |4,294,967,295 1 sec/bit AECD8_TIME2: xxxxxxx hrs,
#8 Timer 2 dctive G3,G4 sec XX min
Total run time with EI-AECD'| H1,H2, | 0 sec |4,294,967,295 1 sec/bit AECD9_TIME1: xxxxxxx hrs,
#9 Timer 1 dctive H3,H4 sec XX min
Total run time with EFAECD 11,12, 0 sec |4,294,967,295 1 sec/bit AECD9_TIME2: xxxxxxx hrs,
#9 Timer 2 dctive 13,14 sec XX min
Total run timeewith EI-AECD | J1,J2, 0 sec |4,294,967,295 1 sec/bit AECD10_T[IME1: xxxxxxx hrs,
#10 Timer 1lactive J3J4 Sec Yoi-Pa
Total run time with EI-AECD | K1,K2, | 0 sec |4,294,967,295 1 sec/bit AECD10_TIMEZ2: xxxxxxx hrs,
#10 Timer 2 active K3,K4 sec XX min

NOTE: See PID $81 for the reporting criteria and description of the operation of the timers specified in this PID.
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TABLE B110 - PID $83 DEFINITION

PID Data | Min. Max. External Test Equipment
(hex) Description Byte | Value [ Value Scaling/Bit S| (Metric) / English Display
83 |NOx Sensor
Support of NOx Sensor Data A Byte 1 of 9
(bit)
NOx Sensor Concentration | A, bit 0 0 1 1 = NOx Sensor
Bank 1 Sensor 1 supported concentration
Bank 1 Sensor
1 supported
NOx Sefpsor Concentration  [A, bit 1 0 1 T=NOx Sensor
Bank 1 $ensor 2 supported concentration
Bank 1 Sensor
2 supported
NOx Sepsor Concentration | A, bit 2 0 1 1 = NOx Sensor
Bank 2 $ensor 1 supported concentration
Bank 2 Sensor,
1 supported
NOx Sepsor Concentration | A, bit 3 0 1 1 = NOx Sensor
Bank 2 $ensor 2 supported concentration
Bank’2 Sensor
2 supported
reserved (bits shall be A, bits 0 0
reported as ‘0) 4-7
NOx Sepsor Concentration B,C | Oppm | 65535 1 part per NOX11: xxxxx ppm
Bank 1 $ensor 1 ppm million/bit
NOX11 ghall display NOx concentration for Bank«l, Sensor 1.
NOx Sepsor Concentration D,E | 0 ppm.Y 65535 1 part per NOX12: xxxxx ppm
Bank 1 $ensor 2 ppm million/bit
NOX12 ghall display NOx concentration for-Bank 1 Sensor 2.
NOx Sepsor Concentration F,.G. ;0 ppm | 65535 1 part per NOX21: xxxxx ppm
Bank 2 $ensor 1 ppm million/bit
NOX21 ghall display NOx concentration for Bank 2 Sensor 1.
NOx Sepsor Concentration H,I [Oppm | 65535 1 part per NOX22: xxxxx ppm
Bank 2 $ensor 2 ppm million/bit
NOX22 ghall display NOxeoncentration for Bank 2 Sensor 2.
TABLE B111 - PID $84 DEFINITION
PID Data Min. Max. External test pquipment
(hex) Description byte | value value | Scaling/bit | Sl (Metric) / En?lish display
84 Manifold-Strface A —40—2C 245G —=Cwith MSToeeE (AAI\ F)
Temperature -40°C
offset
MST shall display intake manifold surface temperature. MST may be obtained directly from a sensor, or
may be inferred by the control strategy using other sensor inputs.
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TABLE B112 - PID $85 DEFINITION
PID Data Min. Max. External Test Equipment
(hex) Description Byte | Value [ Value Scaling/Bit S| (Metric) / English Display
85 |NOx Control System
Support of NOx Reagent A Byte 1 of 10
System Data (bit)
Average Reagent A, bit0 0 1 1 = Average
Consumption Supported Reagent
Consumption
Supported
Averagd Demanded A, bit 1 0] 1 T=Average
Reagent Consumption Demanded
Supported Reagent
Consumption
Supported
Reagent Tank Level A, bit 2 0 1 1 = Reagent
Supported Tank Level
Supported
Minutes|run by the engine | A, bit 3 0 1 1 = Minutes run
while NOx warning mode is by the enhgine
activatedl supported while NOx
warning mode
is activated
supported
reserved (bits shall be A, bits 0 0
reported as ‘0) 4-7
Averagq Reagent B,C 0L/h | 327.675 |0.005 L/h per bit| REAG_RATE: xjxx.xx L/h
Consuniption L/h
REAG_RATE shall indicate average reagent-consumption in liters per hour by the engine system either
over the|previous complete 48 hour period ef engine operation or the period needed for a demanded
reagent [consumption of at least 15 liters;-whichever is longer. NOTE: REAG_RATE shall ind|cate zero L/h
when thg engine is not running.
Averagqd Demanded D.E 0L/h | 327.675 |0.005 L/h per bit| REAG_DEMD: xxx.xx L/h
Reageni Consumption L/h
REAG_IPEMD shall indicaté average demanded reagent consumption in liters per hour by the engine

system ¢ither over the previous complete 48 hour period of engine operation or the period ngeded for a
demanded reagent consumption of at least 15 liters, whichever is longer. NOTE: REAG_DEMD shall
indicate|zero L/h when-the engine is not running.
Reageni Tank Level F 0% 100% 100/255 % REAG_LVL: xxX.X %
(no (max
reagent)| reagent
cap.)

REAG_LVL shall indicate nominal reagent tank liquid fill capacity as a percent of maximum. For systems
that have discreet level sensing, e.g. Full (100%, Low (20%) and Empty (0%), REAG_LVL shall indicate the
actual level at each discreet point and the average level of the discreet points when operating between
discreet points. In the example above, REAG_LVL would indicate 60% when operating between 100% and
20% and 10% when operating between 20% and 0%. As an option, for systems with discrete level sensors
and urea liquid between two discrete points, REAG_LVL can also be calculated based on urea
consumption.

Total run time by the engine

while NOx warning mode is
activated

GH,IJ

0 sec

4,294 967,295 sec

at 1 sec/bit

NWI_TIME: xxxxxxx hrs,

XX min
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TABLE B112 - PID $85 DEFINITION (CONTINUED)

PID Data Min. Max. External Test Equipment
(hex) Description Byte | Value [ Value Scaling/Bit S| (Metric) / English Display
85 |NOx Warning Indicator Time -
Conditions for “Total run time run by the engine while NOx warning indicator is activated” counter:
- reset to $00000000 when warning indicator state changes from deactivated to activated.
- accumulate counts in seconds if warning indicator is activated (ON)
- do not change value while warning indicator is not activated (OFF)
- reset to $00000000 if warning indicator has not been activated for 400 days or 9600 hours of engine
operation

-do noIWHp'mﬁﬁﬁﬁﬁﬁﬁﬁﬁmﬁFﬁFﬁﬁFF' i
- countgr shall not be erasable by any scan tool command
TABLE B113 - PID $86 DEFINITION
PID Data Min. Max. External Test Equipment
(hex) Description Byte | Value Value Scaling/Bit S| (Metric) /[English Display
86 |Particulate Matter (PM) Sensor
Support of PM Sensor Data A Byte 1 of 5
(bit)

PM Sensor|Mass A, bit0 0 1 1 =PM-Sensor
Concentration Bank 1 Sensor 1 Mass
supported Concentration

Bank 1 Sensor 1

supported

PM Sensor|Mass A, bit 1 0 1 1 =PM Sensor
Concentratijon Bank 2 Sensor 1 Mass
supported Concentration

Bank 2 Sensor 1

supported

reserved (bjts shall be reported | A, bits 0 0
as ‘0’) 2-7
PM Sensor|Mass B,C 0 819.1875| 0.0125 per bit |[PM11: xxx.xx fng/m°
Concentratijon Bank 1 Sensor 1 mg/m® | mg/m®
PM11 shall|display PM mass congcentration for Bank 1 Sensor 1.
PM Sensor|Mass D.E 0 819.1875| 0.0125 per bit |[PM21: xxx.xx fng/m”
Concentratijon Bank 2 Sensor 1 mg/m® | mg/m®
PM21 shall|display PM{mass concentration for Bank 2 Sensor 1.
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TABLE B114 - PID $87 DEFINITION
PID Data | Min. Max. External Test Equipment
(hex) Description Byte | Value [ Value Scaling/Bit S| (Metric) / English Display
87 |Intake Manifold Absolute
Pressure
Support of Intake Manifold A Byte 1 of 5
Absolute Pressure Data (bit)
Intake Manifold Absolute A, bit 0 0 1 1 = Intake
Pressure A supported Manifold
Absolute
Pressure A
supported
Intake Manifold Absolute A, bit1 0 1 1 = Intake
Pressur¢ B supported Manifold
Absolute
Pressure B
supported
reserved (bits shall be A, bits 0 0
reported as ‘0) 2-7
Intake Manifold Absolute B,C | 0kPa [2047.96875 kPa MAP_A xxx.xx KPa (xx.xx PSI)
Pressurg A at 0.03425 kPa/bit
MAP_A shall display manifold pressure derived from a Manifold Absolute Pressure sensor, ifla sensor is
utilized. [If a vehicle uses both a MAP and MAF sensor, both the MAP and MAF PIDs shall bg supported.
Intake Manifold Absolute D,E | OkPa |2047.96875 kPa MAP_B xxx.xx KPa (xx.xx PSI)
Pressur¢ B at 0.03125 kPa/bit

MAP_B shall display manifold pressure derived fromi.a Manifold Absolute Pressure sensor, ifla sensor is
If a vehicle uses both a MAP and MAF sehnsor, both the MAP and MAF PIDs shall b4

utilized.

supported.
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TABLE B115 - PID $88 DEFINITION
PID Data | Min. | Max. External Test Equipment
(hex) Description Byte | Value | Value Scaling/Bit Sl (Metric) / English Display
88 | SCR inducement system actual | A(bit) SCR_INDUCE_SYSTEM:
state
0 0 1 1 =reagent level | LEVEL_LOW
too low
1 0 1 1 = incorrect INCORR_REAG
reagent
2 0 1 1 = deviation of | CONSUMP_DEVIATION
reagent
consumption
3 0 1 1= NOx NOx_LEVEL
emissions too
high
reservefl (bits shall be reported | 4-6
as'0")
7 0 1 1 = inducement, \| ACTIVE
system active
Conditigns for "SCR inducement system actual state":
indicateif system is currently activated using bit 7
indicate|reason(s) for current activation (bit O - 3)
all bits ghall indicate 0 when inducement system is not active
SCR inducement system state | B(bit) SCR_INDUCE |SYSTEM_HIS
10K hisjory (0 — 10,000 km) T1:
0 0 1 1 = reagent level LEVEL [LOWA1
too low
1 0 1 1 = incorrect INCORR_REAG1
reagent
2 0 1 1 = deviation of [ CONSUMP_D
reagent EVIATION1
consumption
3 0 1 1= NOx NOx_LEVEL1
emissions too
high
SCR inducement system-state B SCR_INDUCE_|SYSTEM_HIS
20K history (10,000 -=20,000 (bit) T2:
km)
4 0 1 1 =reagent level [LEVEL_LOW2
too low
5 0 1 1 = incorrect INCORR_REAG?2
reagent
6 0 1 1 = deviation of | CONSUMP_DEVIATION2
reagent
consumption
7 0 1 1= NOx NOx_LEVEL2
emissions too
high
Conditions for "SCR inducement system state history™:
indicate reason(s) for activation (bit 0 - 3)
do not reset bit 0 - 3 when reason(s) disappear(s)
do not reset upon code clearing (Service$04)
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TABLE B115 - PID $88 DEFINITION (CONTINUED)

PID Data | Min. | Max. External Test Equipment
(hex) Description Byte | Value | Value Scaling/Bit Sl (Metric) / English Display
88 0 0 1 1 =reagent level | LEVEL_LOWS3
too low
1 0 1 1 = incorrect INCORR_REAG3
reagent
2 0 1 1 = deviation of | CONSUMP_DEVIATION3
reagent
consumption
3 0 1 1T =NOx NOx_LEVELS
emissions too
high
SCR inducement system state | C(bit) SCR_INDUCE _[SYSTEM_HIS
40K history (30,000 — 40,000 T4:
km)
4 0 1 1 = reagent level {LEVEL_LOW4
too low
5 0 1 1 = incorrect INCORR_REAG4
reagent
6 0 1 1 = deyiation of | CONSUMP_DEVIATION4
reagent
consumption
7 0 1 1 = NOx NOx_LEVEL4
emissions too
high
Conditigns for "SCR inducement system state history":
indicate|reason(s) for activation (bit 0 - 3)
do not reset bit 0 - 3 when reason(s) disappéar(s)
do not reset upon code clearing (Service$04)
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TABLE B115 - PID $88 DEFINITION (CONTINUED)

PID Data | Min. | Max. External Test Equipment
(hex) Description Byte | Value | Value Scaling/Bit SI (Metric) / English Display
88 | Distance travelled while D,E | Okm [ 65535 | 1 km per count SCR_IND_DIST_1N: xxxxx
inducement system active in km km (xxxxx miles)

current 10K block (0 — 10,000

km)

Distance travelled in current 10 | F,G | 0 km | 65535 | 1 km per count [SCR_IND_DIST_1D: xxxxx
K'block (0 - 10,000 km block) km km (xxxxx miles)

Distance travelled while H,I | Okm | 65535 | 1 km percount |[SCR_IND DIST 2N: xxxxx
inducenpent system active in km km (xxxxx miles])

20K blogk (10 — 20,000 km)

Distancg travelled while J,K | Okm | 65535 | 1 km percount |SCR_IND_DIST 3N: xxxxx
inducement system active in km km (xxxxx mi les)

30K blopk (20 — 30,000 km)

Distance travelled while L,M [ Okm | 65535 [ 1 km per count |SCRIND_DIST_4N: xxxxx
inducement system active in km km (xxxxx miles])

40K blogk (30 — 40,000 km)

Conditigns for inducement system numerator and denominator counters:

Initial vplues for numerators and denominators are zero.

Accumglate counts in km

After eyery km, increment the denominator, SCR_IND_DIST/ 1D

If the inducement system is active, increment the numerator, SCR_IND_DIST_1N
If the iNducement system is not active, freeze SCR_IND" DIST_1N.

Do notfreset any bits in the status history. If the inducement system is active, set the approp
SCR_INDUCE_SYSTEM_HISTORY1 (NOTE: ifithe reasons change, multiple bits will be s¢
When $CR_IND_DIST_1D reaches 10,000 kni/ freeze the values for the numerator and his
each se¢t of data (SCR_IND_DIST_xD and-SCR_INDUCE_SYSTEM_HISTORYX) into the n
data (SCR_IND_DIST_x+1D and SCR, INDUCE_SYSTEM_HISTORYx+1).

The depominators for SCR_IND_DIST;'2N, SCR_IND_DIST_3N and SCR_IND_DIST_4N v
10,000|km and do not need to be(calculated or displayed.

If the data in the oldest block (SCR_IND_DIST_4N and SCR_INDUCE_SYSTEM_HISTOR
displaced by new data, it canbe discarded.

Reset $CR_IND_DIST dD-and SCR_INDUCE_SYSTEM_HISTORY1 and begin accumulat
and inducement status\again for the current 10,000 block register.

Do not reset any values upon code clearing (Service $04) or battery disconnect

NOTE:| Each number shall be reset to zero only when a non-volatile memory reset occurs (
reprogrfamming.event). Data may not be reset to zero under any other circumstances, inclug
scan tool (generic or enhanced) command to clear fault codes or reset KAM is received.

riate bit for the
t).
fory, and copy
ext older set of
ould always
4)is

ng mileage

P.g.,
ing when a
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TABLE B116 - PID $89 DEFINITION

PID Data Min. Max. External Test Equipment
(hex) Description Byte | Value Value Scaling/Bit S| (Metric) / English Display
89 |Engine Run Time for AECD
#11 - #15
Support of Run Time for A Byte 1 of 41
AECD #11 - #15 (bit)
Total run time with EI-AECD | A, bit 0 0 1 1 = Total run time
#11 active supported with EI-AECD #11
active supported
Total run tinje with EI-AECD | A, bit 1 0 1 1= Total run time
#12 active supported with EI-AECD #12
active supported
Total run timpe with EI-AECD | A, bit 2 0 1 1 = Total run time
#13 active supported with EI-AECD #13
active supported
Total run time with EI-AECD | A, bit 3 0 1 1 = Total run time
#14 active supported with EI-AECD #14
active supported
Total run timpe with EI-AECD | A, bit4 0 1 1 = Tetal run time
#15 active supported with EI-FAECD #15
active supported
Reserved (Qits shall be A, bits 0 0
reported as [0’) 5-7
Total run time with EI-AECD | B1,B2, | 0 sec | 4,294,967,295 1 sec/bit AECD11_TIME1: XXXXXXX
#11 Timer 1|active B3,B4 sec hrs, xx min
Total run time with EI-AECD | C1,C2, | O sec | 4,294,967,295 1 sec/bit AECD11_TIMEZ2: XXXXXXX
#11 Timer 2| active C3,C4 sec hrs, xx min
Total run time with EI-AECD | D1,D2, | 0 sec.|4,294,967,295 1 sec/bit AECD12_TIME1: XXXXXXX
#12 Timer 1|active D3,D4 sec hrs, xx min
Total run time with EI-AECD | E1,E2, |. 0séc | 4,294,967,295 1 sec/bit AECD12_TIME2: XXXXXXX
#12 Timer 2| active E3,E4 sec hrs, xx min
Total run time with EI-AECD | F1,F2, | 0 sec | 4,294,967,295 1 sec/bit AECD13_TIME1: XXXXXXX
#13 Timer 1|active F3,F4 sec hrs, xx min
Total run time with EI-AECD }.'G1,G2, | 0 sec | 4,294,967,295 1 sec/bit AECD13_TIME2: xXxxxxx
#13 Timer 2| active G3,G4 sec hrs, xx min
Total run time with EI-AECD *| H1,H2, | 0 sec | 4,294,967,295 1 sec/bit AECD14_TIME1: XXXXXXX
#14 Timer 1|active H3,H4 sec hrs, xx min
Total run time with ERAECD 11,12, 0 sec | 4,294,967,295 1 sec/bit AECD14_TIMEZ2: XXXXXXX
#14 Timer 2| active 13,14 sec hrs, xx min
Total run timewith EI-AECD | J1,J2, | O sec | 4,294,967,295 1 sec/bit AECD15_TIME1: XXXXXXX
#15 Timer 1lastive J3J4 Sec Rrs—ocmin
Total run time with EI-AECD | K1,K2, | 0 sec | 4,294,967,295 1 sec/bit AECD15_TIMEZ2: XXXxxXx
#15 Timer 2 active K3,K4 sec hrs, xx min

NOTE: See PID $81 for the reporting criteria and description of the operation of the timers specified in this PID.
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TABLE B117 - PID $8A DEFINITION

PID Data Min. Max. External Test Equipment
(hex) Description Byte | Value Value Scaling/Bit S| (Metric) / English Display
8A |Engine Run Time for AECD
#16 - #20
Support of Run Time for A Byte 1 of 41
AECD #16 - #20 (bit)
Total run time with EI-AECD | A, bit 0 0 1 1 = Total run time
#16 active supported with EI-AECD #16
active supported
Total run timle with EI-AECD | A, bit 1 0 1 1= "Total run time
#17 active slipported with EI-AECD #17
active supported
Total run time with EI-AECD | A, bit 2 0 1 1 = Total run time
#18 active slipported with EI-AECD #18
active supported
Total run time with EI-AECD | A, bit 3 0 1 1 = Total run,time
#19 active sfipported with EI-AECD#19
active supported
Total run time with EI-AECD | A, bit4 0 1 1 = Tetal run time
#20 active slipported withy EIFAECD #20
active supported
reserved (bifs shall be A, bits 0 0
reported as |0°) 5-7
Total run time with EI-AECD | B1,B2, | 0 sec |4,294,96%,295 1 sec/bit AECD16_T[IME1: xxxxxxx hrs,
#16 Timer 1|active B3,B4 SEC XX min
Total run time with EI-AECD | C1,C2, | 0 sec |4,294,967,295 1 sec/bit AECD16_T[IMEZ2: xxxxxxx hrs,
#16 Timer 2|active C3,C4 sec XX min
Total run time with EI-AECD | D1,D2, | 0 sec.|4,294,967,295 1 sec/bit AECD17_T[IME1: xxxxxxx hrs,
#17 Timer 1|active D3,D4 sec XX min
Total run time with EI-AECD | E1,E2, [. 0 séc |4,294,967,295 1 sec/bit AECD17_T[IMEZ2: xxxxxxx hrs,
#17 Timer 2|active E3,E4 sec XX min
Total run time with EI-AECD | F1,F2, | 0 sec |4,294,967,295 1 sec/bit AECD18_T[IME1: xxxxxxx hrs,
#18 Timer 1|active F3,F4 sec XX min
Total run time with EI-AECD [-.G7,G2, | 0 sec |4,294,967,295 1 sec/bit AECD18_T[IME2: xxxxxxx hrs,
#18 Timer 2|active G3,G4 sec XX min
Total run time with EI-AECD'| H1,H2, | 0 sec |4,294,967,295 1 sec/bit AECD19_T[IME1: xxxxxxx hrs,
#19 Timer 1|active H3,H4 sec XX min
Total run time with EFAECD 11,12, 0 sec |4,294,967,295 1 sec/bit AECD19_T[IMEZ2: xxxxxxx hrs,
#19 Timer 2|active 13,14 sec XX min
Total run timeewith EI-AECD | J1,J2, 0 sec |4,294,967,295 1 sec/bit AECD20_T[IME1: xxxxxxx hrs,
#20 Timer 1lactive J3J4 Sec Yoi-Pa
Total run time with EI-AECD | K1,K2, | 0 sec |4,294,967,295 1 sec/bit AECD20_TIMEZ2: xxxxxxx hrs,
#20 Timer 2 active K3,K4 sec XX min

NOTE: See PID $81 for the reporting criteria and description of the operation of the timers specified in this PID.
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TABLE B118 - PID $8B DEFINITION

External Test Equipment

PID Data Min. Max. S| (Metric) / English
(hex) Description Byte | Value Value Scaling/Bit Display
8B | Diesel Aftertreatment Status
Diesel Aftertreatment Status A Byte 1 of 7
Supported (bit)
Diesel Particulate Filter A, bit 0 0 1 1 = DPF regen
(DPF) Regen Status status data
Supported supported
Diesel Particulate Filter A, bit1 0 1 1 =DPF regen type
(DPF) Redgen Type data supported
Supported
NOx Adsorber Regen Status | A, bit 2 0 1 1 = NOx adsorber
Supported regen data
supported
NOx Adsorber A, bit 3 0 1 1 = NOx adsarber
Desulfurizgtion Status desulfurization'data
Supported supported
Normalizef trigger for DPF A, bit4 0 1 1 = Nermalized
regen supported trigger for DPF
regen supported
Average time between DPF A, bit 5 0 1 1 = Average time
regens supported between DPF
regens supported
Average d|stance between A, bit 6 0 1 1 = Average
DPF regens supported distance between
DPF regens
supported
Reserved [bits shall be A, bit 0 0
reported ap ‘0’) 7
Diesel Aftgrtreatment Status B Byte 2 of 7
(bit)
Diesel Particulate Filter B, bit 0 0 1 1 =DPF Regenin | DPF_REGEN: YES or NO
(DPF) Reden Status progress;
0 = DPF Regen not
in progress
Diesel Particulate Filter. B, bit 1 0 1 1 = Active DPF DPF_REGEN: ACTIVE or
(DPF) Redgen Type Regen; PASSIVE
0 = Passive DPF
Regen
NOx Adsotber Regen Status | B, bit 2 0 1 1 = Desarption NOX _ADS REGEN: YES
(regen) in progress, or NO
0 = Adsorption in
progress (no regen)
NOx Adsorber B, bit 3 0 1 1 = Desulfurization | NOX_ADS_DESULF: YES
Desulfurization Status in progress; 0 = or NO
Desulfurization not
in progress
Reserved (bits shall be B, bits 0 0
reported as ‘0’) 4-7
Normalized Trigger for DPF C 0 % 100 % 100/255 % DPF_REGEN_PCT:
Regen XXX.X Y%



https://saenorm.com/api/?name=7f8e071ee6f467d7114517d11ad99497

SAE J1979-DA Revised OCT2011 Page 88 of 143
TABLE B118 - PID $8B DEFINITION (CONTINUED)
External Test Equipment
PID Data Min. Max. S| (Metric) / English
(hex) Description Byte | Value Value Scaling/Bit Display
8b |DPF_REGEN_PCT shall indicate the normalized DPF loading, time, distance, drive cycles or other criteria

before the next DPF regen where 0% means the DPF is clean (a complete regen just occurred) and 100%
means the DPF is ready to be regenerated. When there are multiple criteria to trigger a regen, the one that is

closest to triggering the regen shall be displayed.

Average Time Between DPF D.E 0 min | 65535 min 1 min per count |DPF_REGEN_AVGT:
Regens XXXX hrs, xx min
DPF_REGQEN_AVGT shall indicate the EWMA filtered time between successful, active triggerefl DPF regens.
The weighfing factor shall be chosen to produce a representative value after 6 regen cycles(~.5)

Average Oistance Between F.G 0 km | 65535 km 1 km per count [DRPF\REGEN_AVGD:
DPF Regens XXXXX Km (kxxxx miles)
DPF_REGQEN_AVGD shall indicate the EWMA filtered distance between successful, active triggered DPF

regens. Th

e weighting factor shall be chosen to produce a representative valueafter 6 regen gycles (~0.5)
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TABLE B119 - PID $8C DEFINITION

External Test Equipment

PID Data Min. Max. Sl (Metric) / English
(hex) Description Byte | Value | Value Scaling/Bit Display
8C |02 Sensor (Wide Range)
Support of O2 Sensor Data A Byte 1 of 17
(bit)
02 Sensor Concentration A, bit 0 0 1 1 =02 Sensor
Bank 1 Sensor 1 supported Concentration Bank 1
Sensor 1 supported
02 Sensor Goncentration A, hit 1 Q 1 1 =02 Sensor
Bank 1 Sendor 2 supported Concentration Bank 1
Sensor 2 supported
02 Sensor Qoncentration A, bit 2 0 1 1 =02 Sensor
Bank 2 Sendor 1 supported Concentration Bank 2
Sensor 1 supported
02 Sensor Qoncentration A, bit 3 1 =02 Sensor
Bank 2 Sensor 2 supported Concentration Bank)2
Sensor 2 supported
02 Sensor Llambda Bank 1 A, bit 4 1 =02 Sensor Lambda
Sensor 1 supported Bank 1 Sensar 1’supported
02 Sensor Ifmbda Bank 1 A, bit 5 1 = 02¢Sensor Lambda
Sensor 2 supported Bank 1.Sehsor 2 supported
02 Sensor Ifmbda Bank 2 A, bit 6 1.=02 Sensor Lambda
Sensor 1 supported Bank 2 Sensor 1 supported
02 Sensor Iiambda Bank 2 A, bit 7 0 1 1 =02 Sensor Lambda
Sensor 2 supported Bank 2 Sensor 2 supported
02 Sensor Joncentration B,C 0% 100% 0.001526 %/bit 02S11_RCT xxx.xxxxxx %

Bank 1 Sendor 1

02S11 shall|display O2 concentration for Bank 1 Sensor 1.

02 Sensor Goncentration
Bank 1 Sendor 2

D,E

0%

100%

0.001526 %/bit

02812_RCT xxx.xxxxxx %

02812 shall|{display O2 concentration for Bank 1 Sensor 2.

02 Sensor Qoncentration
Bank 2 Sendor 1

F.G

0%

100%

0.001526 %/bit

02521_RCT xxx.xxxxxX %

028521 shall|display O2 concentration for Bank 2 Sensor 1.

02 Sensor Qoncentration
Bank 2 Sendor 2

H,l

0%

100%

0.001526 %/bit

02522_RCT xxx.XXxxxX %

02822 shalll|display O2 cencentration for Bank 2 Sensor 2.

02 Sensor Ljambda Bank
Sensor 1

J,K

0

7.99

0.000122 lambdal//bit

LAMBDA[ 1: x.xxx

02811 shallldisplay ©2 Lambda for Bank 1 Sensor 1.

02 Sensor Llambda Bank 1
Sensor 2

L,.M

0

7.99

0.000122 lambda//bit

LAMBDA[2: x.xxx

02812 shall display O2 Lambda for Bank 1 Sensor 2.

02 Sensor Lambda Bank 2
Sensor 1

N,O

0

7.99

0.000122 lambda//bit

LAMBDA21: X.XxX

02821 shall display O2 Lambda for Bank 2 Sensor 1.

02 Sensor Lambda Bank 2
Sensor 2

P.Q

0

7.99

0.000122 lambdal//bit

LAMBDAZ22: x.xxx

02822 shall display O2 Lambda for Bank 2 Sensor 2.

PIDs $8C shall be used for linear or wide-ratio oxygen sensors on compression ignition vehicles that can be stand-alone
sensors or part of the NOx sensor (See PID $83 for NOx PIDs).
The O2S outputs can be Lambda (typically O to 4 for a compression ignition engine) and/or O2 concentration (typically 0

to 25%)

NOTE: Compression ignition vehicles do not use the O2 sensor location PIDs $13 or $1D to define the oxygen sensor

location.
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TABLE B120 - PID $8D DEFINITION
PID Data Min. Max. External Test Equipment
(hex) Description Byte | Value | Value Scaling/Bit S| (Metric) / English Display
8D |Absolute Throttle Position G A 0 % 100 % 100/255 % | TP_G: xxx.X %

Absolute throttle position G, if utilized by the control module, (not “relative” or “learned” throttle position) shall be
displayed as a normalized value, scaled from 0 to 100 %. For example, if a 0 to 5.0 volt sensor is used (uses a
5.0 volt reference voltage), and the closed-throttle position is at 1.0 volts, TP_G shall display (1.0 / 5.0) =20 % at
closed throttle and 50 % at 2.5 volts. Throttle position at idle will usually indicate greater than 0 %, and throttle

position at

For systems where the output is proportional to the input voltage, this value is the percent of maximum input
his value is 100 %

reference

wide-open throttle will usually indicate less than 100 %.

nl’ragp Eor qufpma where the output is in\/preply pmpnr’rinnal to the inpm‘ \/nl’ragp t

minus the

A single th
could have

bercent of maximum input reference voltage.

rottle plate could have up to three throttle position sensors, A, B and C. A dual throttl
up to four throttle position sensors, A, B, C and G.

e plate system

TABLE B121 - PID $8E DEFINITION

PID Data Min. Max. External Test Equipment
(hex) Description Byte | Value | Value Scaling/Bit S| (Metric) / English Display
8E |Engine Frigtion - Percent A -125% | 130% 1%/bitwith | TQ_FR: xxx.x %
Torque -125 offset

TQ_FR shall display the friction torque of the engine. Friction Terque is the torque required to d

alone as “fi
PID $63).

NOTE:
Net Brake

engine equ

to, the basi
system, alt
of the engi
include, bu
conditionin
absorbed i

Net Brake

purposes o

illy equipped”. The data is transmitted as friction torque as a percent of engine refere
The friction percent torque value will not be lessthan zero.

ipped with accessories necessary to.perform its intended service. This includes, but

ernator, starter, emissions, and noise control. Accessories which are not necessary f
ne, but may be engine mounted, are not considered part of a fully equipped engine. |
t are not restricted to, powersteering pump systems, vacuum pumps, and compress
h, brakes, and suspensions. When these accessories are integral with the engine, th
h an unloaded condition may be determined and added to the net brake torque. (Ref¢

[orque is calculated by subtracting Friction Torque (PID $8E) from Indicated Torque
f this document.

[orque is the torque (or power output) of-a “fully equipped” engine. A fully equipped ¢ngine is an

C engine, including fuel, oil, and cadling pumps, plus intake air system, exhaust syst¢m, cooling

rive the engine
tnce torque (see

is not restricted

por the operation
'hese items

br systems for air
e torque/power
br to SAE J1349.)

(PID $62) for the
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TABLE B122 - PID $8F DEFINITION

External Test
Equipment
PID Data Min. Max. S| (Metric) / English
(hex) Description Byte Value Value Scaling/Bit Display
8F |Particulate Matter (PM) Sensor
Output
Support of PM Sensor Data A Byte 1 of 7
(bit)
PM Sensor operating status A, bit0 0 1 1 = PM sensor
Bank 1 Senisor T supported status Bank 1
Sensor 1 supported
PM Sensor|signal Bank 1 A, bit 1 0 1 1 =PM Sensor
Sensor 1 sypported signal Bank 1
Sensor 1 supported
PM Sensor|operating status A, bit 2 0 1 1 = PM sensor
Bank 2 Sensor 1 supported status Bahk 2
Sensor hsupported
PM Sensor|signal Bank 2 A, bit 3 0 1 1 =PM Sensor
Sensor 1 sypported signal Bank 2
Sensor 1 supported
reserved (b|ts shall be reported | A, bits 0 0
as ‘0) 4-7
PM Sensor|operating status B
Bank 1 Sensor 1
PM Sensor|active status Bank 1 | B, bit0 0 1 1 = Sensor actively PM11_ACTIVE
Sensor 1 measuring (YES) YES or NO)
PM Sensor|regen status Bank 1 | B, bit 1 0 1 1 = Sensor PM11_REGEN
Sensor 1 regenerating (YES) YES or NO)
Reserved (bits shall be reported | B, bits 0 0
as 0) 257
PM Sensor|normalized output CD | -327.68% |327.67 % 0.01 per bit PM11:{xxx.xx %
value Bank|1 Sensor 1
PM11 shall|display normalized)PM sensor output for Bank 1 Sensor 1. Normalization shall be bgsed on sensor
output signal (e.g. voltage,.resistance, current, impedance etc.). 100% shall represent manufactprer defined
sensor soof load level when sensor regeneration is needed. 0% shall represent fully cleaned / rggenerated sensor.
PM Sensor|operating status E
Bank 2 Sensor 1
PM Sensor|active-status Bank 2 | E, bit 0 0 1 1 = Sensor actively PM21_ACTIVE
Sensor 1 measuring (YES) YES or NO)
PM Sensor regen status Bank 2 | E, bit 1 0 1 1 = Sensor PM21_REGEN
Sensor 1 regenerating (YES) (YES or NO)
Reserved (bits shall be reported | E, bits 0 0
as 0) 2-7
PM Sensor normalized output F.G | -327.68% | 327.67 % 0.01 per bit PM21: xxx.xx %
value Bank 2 Sensor 1

PM21 shall display normalized PM sensor output for Bank 2 Sensor 1. Normalization shall be based on sensor
output signal (e.g. voltage, resistance, current, impedance etc.). 100% shall represent manufacturer defined
sensor soot load level when sensor regeneration is needed. 0% shall represent fully cleaned / regenerated sensor.
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TABLE 123 - PID $90 DEFINITION

External Test
Equipment
PID Data | Min. Max. Sl (Metric) /
(hex) Description Byte | Value | Value Scaling/Bit English Display
90 |WWH-OBD Vehicle

OBD System

Information

Discriminatory/non- A, 00 11 00 — All ECUs employ a non- MI_DISP_VOBD

discriminatory display bits discriminatory Ml display strategy

strategy 0, 1 OT—AITECUS employ a

discriminatory Ml display strategy
10 — Reserved
11 — Not available/Not required of
this vehicle
This datp indicates the WWH-OBD display strategy utilized by the vehicle. It shall be supported for WWH-
OBD usg case 1 (scan tool road worthiness check).

Vehicle Malfunction A, 0000 1111 0000 — MI Activation.Mode 1 MI_|[MODE_VOBD
Indicatof status bits (M1 Off)
2,3, 0001 — MI Activation Mode 2
4,5 (OnrDemand MI)
0010 —M|*Activation Mode 3
(Short MI)

0044 — MI Activation Mode 4
(Continuous MI)
0100 — 1101 Reserved
1110 — Error
1111 — Not available/Not required
for this vehicle
This datp indicates the WWH-OBD MI status for the vehicle. It shall reflect the status of the MI lamp
displayed to the vehicle operator. It shall-be supported for WWH-OBD use case 1 (scan tool foad
worthingss check).
Emissiop system A, bit 0 1 0 — all vehicle emissions system OBD_RDY:
readinegs 6 monitors complete YES, NO
1- all vehicle emissions system
monitors not complete"
This datp indicates the WWH-OBD readiness status of the vehicle. It shall be supported for WWH-OBD use
case 1 (pcan tool chiecks for road worthiness check).

reserved (bits shall be | A, bit 0 0
reported as ‘0”) 7
Number|of engihe B,C 0 65535 1h/bit vVQBD_MI_TIME

operating‘hours that the
continuous Ml was
active. (Continuous Ml
counter)

This data indicates the number of engine operating hours that the continuous Ml was active (or is still
active). It shall be supported for WWH-OBD use case 1 (scan tool road worthiness check).

NOTE: Specific regulatory reset conditions apply for this counter.
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TABLE 124 - PID $91 DEFINITION

External Test

Equipment
PID Data | Min. | Max. Sl (Metric) /
(hex) Description Byte | Value | Value Scaling/Bit English Display
91 |WWH-OBD ECU OBD
System Information
ECU Malfunction A, | 0000 | 1111 0000 — MI Activation Mode 1 MI_MODE_ECU
Indication status bits (M1 Off)
O, T, 000 T = MTActivation Mode 2
2,3 (On Demand Ml)
0010 — MI Activation Mode 3
(Short MI)

0011 — MI Activation Mode 4
(Continuous MI)
0100 — 1101 Reseryved
1110 — Error
1111 — Not available/Not required for
this vehicle
This datp indicates the WWH-OBD MI status for each individual ECUY. It may reflect a different status than
the MI Igmp displayed to the vehicle operator.
NOTE: For WWH-OBD, PID $01 Data A shall not be supported and always reported as $00.

reserved (bits shall be A, 0 0
reported as ‘0’) bits
4-7
Number|of engine B,C 0 65535 1h/bit gBD_MI_TIME

operating hours that the
continuqus Ml was
active. (Continuous M
counter
This datp indicates the number of engine operating hours that the continuous Ml was active (or is still
active) fpr an individual ECU.

NOTE: $pecific regulatory reset conditions apply for this counter.
Highest|[ECU B1 DTE 0 65535 1h/bit OBD_B1_TIME
counter
This datp indicates the_highest number of engine operating hours during which a class B1 malfunction was
detecteq by an ECU_ his counter shall increment any time the ECU detects a class B1 malfyinction in the
confirmgd active.state.

NOTE: $pecificregulatory reset conditions apply for this counter.
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TABLE B125 - PID $92 DEFINITION

External Test
Equipment
PID Data | Min. Max. S| (Metric) / English
(hex) Description Byte | Value | Value Scaling/Bit Display
92 |Fuel System Control Status
(Compression Ignition)
Support of Fuel System 1 Control A ([Byte1o0of2
Status (bit)
Fuel Pressure Control 1 supported | A, bit 0 1 1 = Fuel Pressure Control 1
0 data supported
Fuel Injection Quantity Control 1 A, bit 0 1 1= Fuel Injection Quantity
supported 1 Control 1 data supported
Fuel Injection Timing Control 1 A, bit 0 1 1= Fuel Injection Timing
supported 2 Control 1 data supported
Idle Fuel Bglance/Contribution A, bit 0 1 1 = Idle Fuel
Control 1 syipported 3 Balance/Contripution Control
1 datasupported
Fuel Pressure Control 2 supported | A, bit 0 1 1 = Fue| Rréssure Control 2
4 data supported
Fuel Injection Quantity Control 2 | A, bit 0 1 1=¢Fuel Injection Quantity
supported 5 Control 2 data supported
Fuel Injection Timing Control 2 A, bit 0 1 1= Fuel Injection Timing
supported 6 Control 2 data supported
Idle Fuel Bglance/Contribution A, bit 0 1 1 = Idle Fuel
Control 2 syipported 7 Balance/Contribution Control
2 data supported
Fuel System Status B FUELSYS
Fuel Pressure Control 1 Status B, bit 0 1 1 = Fuel Pressure 1 in FP1_CL
0 closed loop control
Fuel Injection Quantity Control 1 B, bit 0 1 1 = Fuel Injection Quantity 1 FlQ1_CL
Status 1 in closed loop control
Fuel Injectign Timing Control 1 B, bit 0 1 1 = Fuel Injection Timing 1 in FIT1_CL
Status 2 closed loop control
Idle Fuel Bglance/Contribution B, bit 0 1 1 = Idle Fuel IFB1_CL
Control 1 Sjatus 3 Balance/Contribution Control
1in closed loop
Fuel Pressure Control2'Status B, bit 0 1 1 = Fuel Pressure 2 in FP2_CL
4 closed loop control
Fuel Injection Quentity Control 2 B, bit 0 1 1 = Fuel Injection Quantity 2 FlQ2_CL
Status 5 in closed loop control
Fuel |njectiun T;III;IIH Controt-2 B, bit O 4 4+—=+uel :ujcut;un T;III;IIH 2R F|T2_CL
Status 6 closed loop control
Idle Fuel Balance/Contribution B, bit 0 1 1 = Idle Fuel IFB2_CL
Control 2 Status 7 Balance/Contribution Control
2 in closed loop

Fuel system control status shall be supported by compression ignition engines that use any of the closed loop

feedback control functions listed. More than one function system can be in closed loop at a time, e.g. fuel pressure

control and fuel balance/contribution control in closed loop at the same time.

If the engine is off and the ignition is on, all bits in Data Byte B shall be reported as '0'". For vehicles that employ
engine shutoff strategies (e.g. engine shutoff at idle) all bits in Data Byte B shall be reported as '0', when the
engine is turned off by the vehicle control system.

Fuel systems 1 and 2 do not normally refer to injector banks. Fuel systems 1 and 2 are intended to represent
completely different fuel systems that can independently enter and exit closed-loop fuel functions.
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TABLE B126 - PID $93 DEFINITION

PID Data | Min. Max. External Test Equipment
(hex) Description Byte | Value Value Scaling/Bit S| (Metric) / English Display
93 |WWH-OBD Vehicle OBD

Counters

WWH-OBD Vehicle A Byte 1 of 3

counters supported (bit)

Cumulative continuous MI | A, bit0 0 1 1 = Cumulative

counter supported continuous Ml

counter data
Supporied

reserved (bits shall be A, bits 0 0

reported as ‘0’) 1-7

Cumulative continuous Ml B,C Oh 65535 h 1bit /h MI_TIMEy, CUM

counter

This data indicates the cumulative number of engine operating hours during which’the continuous M| was
activatefl. This counter shall increment at any time the vehicle Ml is in the on’state. This counter shall not

be reset.
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TABLE B127 - PID $94 DEFINITION

External Test

Equipment
PID Data Min. Max. Sl (Metric) / English
(hex) Description Byte | Value | Value Scaling/Bit Display
94 |NOx control - driver
inducement system status
and counters
NOx warning and inducement A Byte 1 of 12
systems supported (bit)
NOx warnirjg sysiem A, bit0 0 i T=NOx warning sysiem
activation sfatus supported activation status supported
Reagent quality counter A, bit 1 0 1 1 = Reagent quality counter
supported supported
Reagent consumption A, bit 2 0 1 1 = Reagent consumption
counter sugported counter supported
Absence offreagent dosing A, bit 3 0 1 1 = Absence of reagent dosing
counter sugported counter supported
EGR valve pounter supported | A, bit 4 0 1 1 = EGR valve counter
supported
Malfunction] of NOx control A, bit 5 0 1 1 = Malfanction of NOx control
monitoring gystem counter moRitoring system counter
supported supported
reserved (bjts shall be A, bits 0 0
reported as|‘0’) 6-—7
System Stalfus B Byte 2 of 12
(bit)
NOx warnirjg system B, bit 0 0 1 0 - Warning system inactive NOX_WARN_ACT:
activation sjatus 1- Warning system active YES or NO
NOx warnirjg and inducement system currentstatus (active/inactive)
Level one inducement status | B, bit 00 11 00 - Level one inducement INDUC_LA1
1,2 inactive
01 - Level one inducement
enabled
10 - Level one inducement active
11 - Level one inducement not
supported
Level one inducement-current status (e.g. low-level inducement using torque reduction). Status ¢an be inactive

(normal op¢

Level two ir

INDUC_L2

ration),.enabled (i.e. triggered for activation but not yet active) or active.
ducenrient status | B, bit 00 11 00 - Level two inducement
3.4 inactive
01 - Level two inducement
enabled

10 - Level two inducement active
11 - Level two inducement not
supported

Level two inducement current status (e.

(normal operation), enabled (i.

g. severe inducement using torque reduction). Status can be inactive
e. triggered for activation but not yet active) or active.

Level three
status

inducement

B, bit
5,6

00 11

00 - Level three inducement

inactive
01 - Level three inducement
enabled
10 - Level three inducement
active

11- Level three inducement not

supported

INDUC_L3
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TABLE B127 - PID $94 DEFINITION (CONTINUED)
External Test
Equipment
PID Data Min. Max. Sl (Metric) / English
(hex) Description Byte | Value | Value Scaling/Bit Display
94 |Level three inducement current status (e.g. very severe, vehicle creep mode, engine shut down). Status can be
inactive (normal operation), enabled (i.e. triggered for activation but not yet active) or active.
reserved (bits shall be B, bit 0 0
reported as ‘0’) 7
Reagent quality counter CD 0Oh | 65534 1h/bit REAG_QUAL_TIME
h

The reagen

Refer to thg

t quality counter shall count the number of engine operating hours with an incorrect

eagent.

appropriate OBD or emission legislation for direction on incrementing, dectementing or clearing the

counter, indluding values to be utilized after a scan tool clear.

Note that the defined range of the counter greatly exceeds the range need to meet the legislated requirements. A
value of 65%34 hours may be reported when the counter is at its maximum legislated range. A value of 65535
hours shall pe reported if the counter is not supported.

Reagent Cgnsumption E,F Oh | 65534 h/bit REAG_CON_TIME
Counter h

The reagent consumption counter shall count the number of engife)operating hours which occuf with an incorrect

reagent cor

Refer to thg
counter, ind

Note that th
value of 65

sumption

luding values to be utilized after a scan toolclear.

e defined range of the counter greatly exceeds the range need to meet the legislateq
b34 hours may be reported when the-counter is at its maximum legislated range. A v.

appropriate OBD or emission legislation for direction on incrementing, decrementing or clearing the

requirements. A
blue of 65535

hours shall pe reported if the counter is not supported.

Dosing Actiyity Counter G,H 0-h | 65534 1h/bit REAG_DOSE_TIME
h

The dosing|activity counter shall count-the number of engine operating hours which occur with an interruption of

the reagent

Refer to thg

dosing activity

appropriate OBD or emission legislation for direction on incrementing, decrementing or clearing the

counter, indluding values.to be utilized after a scan tool clear.
Note that the defined.range of the counter greatly exceeds the range need to meet the legislated requirements. A
value of 65%34 hours'may be reported when the counter is at its maximum legislated range. A value of 65535
hours shall pe reported if the counter is not supported.
EGR valve podnter 1,J Oh 65534 1h/bit EGR_TIME

h

The EGR valve counter shall count the number of engine operating hours when the DTC associated with an
impeded EGR valve is confirmed and active.

Refer to the appropriate OBD or emission legislation for direction on incrementing, decrementing or clearing the
counter, including values to be utilized after a scan tool clear.

Note that the defined range of the counter greatly exceeds the range need to meet the legislated requirements. A
value of 65534 hours may be reported when the counter is at its maximum legislated range. A value of 65535

hours shall

be reported if the counter is not supported.
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TABLE B127 - PID $94 DEFINITION (CONTINUED)

External Test
Equipment
PID Data Min. Max. Sl (Metric) / English
(hex) Description Byte | Value | Value Scaling/Bit Display
94 | Monitoring System Counter K,L Oh | 65534 1h/bit NOX_DTC_TIME
h

The monitoring system counter shall count the number of engine operating hours when a DTC associated with a
malfunction of the NOx control or monitoring system is confirmed and active.

Refer to thgappropriate Or emission legisiation for direction on incrementing, decrementing or clearing the
counter, indluding values to be utilized after a scan tool clear.

Note that the defined range of the counter greatly exceeds the range need to meet the (egislated requirements. A
value of 65%34 hours may be reported when the counter is at its maximum legislated range. A value of 65535
hours shall pe reported if the counter is not supported.
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TABLE B128 - PID $98 DEFINITION

PID Data | Min. Max. External Test Equipment
(hex) Description Byte | Value Value Scaling/Bit S| (Metric) / English Display

98 |Exhaust Gas Temperature
(EGT) Bank 1

Support of Exhaust Gas A Byte 1 of 9

Temperature Sensor Data (bit)

EGT Bank 1, Sensor 5 A, bit 0 0 1 1= EGT Bank

supported 1, Sensor 5
data supported

EGT Bapk 1, Sensor 6 A, bit1 0 1 1=EGT Bank

support¢d 1, Sensor 6
data supported

EGT Baphk 1, Sensor 7 A, bit 2 0 1 1=EGT Bank

supporte¢d 1, Sensor 7
data supported

EGT Bank 1, Sensor 8 A, bit3 0 1 1 =EGT Bank

support¢d 1, Sensor 8
data supported

reserved (bits shall be A, bits 0 0

reported as ‘0’) 4-7

Exhaus{ Gas Temperature B,C |-40°C|6513.5°C | 0ANC/ bit with [EGT15: xxxx.x °C (xxxx.x °F)

Bank 1,[Sensor 5 #40 °C offset

EGT15 ghall display exhaust gas temperature for bank 4, 'sensor 5. EGT15 may be obtained|directly from a
sensor, or may be inferred by the control strategy using, other sensor inputs.
Exhaus{ Gas Temperature D,E |-40°C|6518%5*C | 0.1 °C/ bit with |[EGT16: xxxx.x °[C (xxxx.x °F)
Bank 1,[Sensor 6 -40 °C offset
EGT16 ghall display exhaust gas temperature-for bank 1, sensor 6. EGT16 may be obtained|directly from a
sensor, or may be inferred by the control sirategy using other sensor inputs.
Exhaus{ Gas Temperature F,G |[-40°C |6513.5°C | 0.1 °C/bit with [EGT17: xxxx.x °C (xxxx.x °F)
Bank 1,[Sensor 7 -40 °C offset
EGT17 shall display exhaust gas teémperature for bank 1, sensor 7. EGT17 may be obtained|directly from a
sensor, or may be inferred by the control strategy using other sensor inputs.
Exhaus{ Gas Temperature M, [-40°C|6513.5°C | 0.1 °C/bit with [EGT18: xxxx.x °[C (xxxx.x °F)
Bank 1,[Sensor 8 -40 °C offset
EGT18 ghall display exhaust gas temperature for bank 1, sensor 8. EGT18 may be obtained|directly from a
sensor, or may be inférred by the control strategy using other sensor inputs.



https://saenorm.com/api/?name=7f8e071ee6f467d7114517d11ad99497

SAE J1979-DA Revised OCT2011 Page 100 of 143

TABLE B129 - PID $99 DEFINITION

PID Data | Min. Max. External Test Equipment
(hex) Description Byte | Value | Value Scaling/Bit S| (Metric) / English Display

99 [Exhaust Gas Temperature
(EGT) Bank 2

Support of Exhaust Gas A Byte 1 of 9

Temperature Sensor Data (bit)

EGT Bank 2, Sensor 5 A, bit 0 0 1 1=EGT Bank

supported 2, Sensor 5
data supported

EGT Bahk 2, Sensor 6 A, bit1 0 1 1=EGT Bank

supported 2, Sensor 6
data supported

EGT Bapk 2, Sensor 7 A, bit 2 0 1 1=EGT Bank

supportgd 2, Sensor 7
data supported

EGT Bapk 2, Sensor 8 A, bit 3 0 1 1 =EGT Bank

supported 2, Sensor 8
data supporied

reserved (bits shall be A, bits 0 0

reported as ‘0’) 4-7

Exhaust|Gas Temperature B,C |[-40°C |6513.5°C| 0.1.°C/ bit with [EGT25: xxxx.x °¢ (xxxx.x °F)

Bank 2, Sensor 5 -40 °C offset

EGT25 ghall display exhaust gas temperature for bank 2;5ensor 1. EGT25 may be obtained|directly from a
sensor, pr may be inferred by the control strategy using.other sensor inputs.
Exhaust|Gas Temperature D,E |[-40°C |6513:5°C| 0.1 °C/ bit with [EGT26: xxxx.x °¢ (xxxx.x °F)
Bank 2, Sensor 6 -40 °C offset
EGT26 ghall display exhaust gas temperaturefor bank 2, sensor 6. EGT26 may be obtained|[directly from a
sensor, pr may be inferred by the control strategy using other sensor inputs.
Exhaust|Gas Temperature F,G |[-40°C |6513.5°C| 0.1 °C/bit with [EGT27: xxxx.x °¢ (xxxx.x °F)
Bank 2, Sensor 7 -40 °C offset
EGT27 shall display exhaust gas temperature for bank 2, sensor 7. EGT27 may be obtained|directly from a
sensor, pr may be inferred by the control strategy using other sensor inputs.
Exhaust|Gas Temperature 1,1 [-40°C |6513.5°C| 0.1 °C/bit with [EGT28: xxxx.x °¢ (xxxx.x °F)
Bank 2, Sensor 8 -40 °C offset
EGT28 ghall display exhaust gas temperature for bank 2, sensor 8. EGT28 may be obtained|directly from a
sensor, pr may be inférred by the control strategy using other sensor inputs.



https://saenorm.com/api/?name=7f8e071ee6f467d7114517d11ad99497

SAE

J1979-DA Revised OCT2011

Page 101 of 143

TABLE B130 - PID $9C DEFINITION

External Test Equipment

PID Data Min. Max. Sl (Metric) / English
(hex) Description Byte | Value | Value Scaling/Bit Display
9C |02 Sensor (Wide Range)
Support of O2 Sensor Data A Byte 1 of 17
(bit)
02 Sensor Concentration A, bit 0 0 1 1 =02 Sensor
Bank 1 Sensor 3 supported Concentration Bank 1
Sensor 3 supported
02 Sensor Goncentration A, hit 1 Q 1 1 =02 Sensor
Bank 1 Sendor 4 supported Concentration Bank 1
Sensor 3 supported
02 Sensor Qoncentration A, bit 2 0 1 1 =02 Sensor
Bank 2 Sendor 3 supported Concentration Bank 2
Sensor 3 supported
02 Sensor Qoncentration A, bit 3 1 =02 Sensor
Bank 2 Sensor 4 supported Concentration Bank)2
Sensor 4 supported
02 Sensor Llambda Bank 1 A, bit 4 1 =02 Sensor Lambda
Sensor 3 supported Bank 1 Sensar. 3’supported
02 Sensor Ifmbda Bank 1 A, bit 5 1 = 02¢Sensor Lambda
Sensor 4 supported Bank 1.Sehsor 4 supported
02 Sensor Ifmbda Bank 2 A, bit 6 1.=02 Sensor Lambda
Sensor 3 supported Bank 2 Sensor 3 supported
02 Sensor Iiambda Bank 2 A, bit 7 0 1 1 =02 Sensor Lambda
Sensor 4 supported Bank 2 Sensor 4 supported
02 Sensor Joncentration B,C 0% 100% 0.001526 %/bit 02813 _RCT xxx.xxxxxx %

Bank 1 Sendor 3

028513 shall|display O2 concentration for Bank 1 Sensor 1.

02 Sensor Goncentration
Bank 1 Sendor 4

D,E

0%

100%

0.001526 %/bit

02814_RCT xxx.xxxxxx %

02814 shall|display O2 concentration for Bank 1 Sensor 2.

02 Sensor Qoncentration
Bank 2 Sendor 3

F.G

0%

100%

0.001526 %/bit

02523 _HCT xxx.xxxxxX %

028523 shall|display O2 concentration for Bank 2 Sensor 1.

02 Sensor Qoncentration
Bank 2 Sendor 4

H,l

0%

100%

0.001526 %/bit

02524 _RCT xxx.XxxxxX %

02S24 shalll|display O2 cencentration for Bank 2 Sensor 2.

02 Sensor Ljambda Bank
Sensor 3

J,K

0

7.99

0.000122 lambdal//bit

LAMBDA[ 3: x.xxx

02813 shall|display ©2 Lambda for Bank 1 Sensor 1.

02 Sensor Llambda Bank 1
Sensor 4

L,.M

0

7.99

0.000122 lambda//bit

LAMBDA[14: x.xxx

02814 shall display O2 Lambda for Bank 1 Sensor 2.

02 Sensor Lambda Bank 2
Sensor 3

N,O

0

7.99

0.000122 lambda//bit

LAMBDAZ23: x.Xxx

02823 shall display O2 Lambda for Bank 2 Sensor 1.

02 Sensor Lambda Bank 2
Sensor 4

P.Q

0

7.99

0.000122 lambdal//bit

LAMBDAZ24: x.xxx

02824 shall display O2 Lambda for Bank 2 Sensor 2.

PIDs $9C shall be used for linear or wide-ratio oxygen sensors on compression ignition vehicles that can be stand-alone
sensors or part of the NOx sensor (See PID $83 for NOx PIDs).
The O2S outputs can be Lambda (typically 0 to 4 for a compression ignition engine) and/or O2 concentration (typically 0

to 250/0)

NOTE: Compression ignition vehicles do not use the O2 sensor location PIDs $13 or $1D to define the oxygen sensor

location.
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TABLE B131 - PID $8E - $FF DEFINITION

PID Data Min. Max. External Test Equipment
(hex) Description Byte | Value | Value | Scaling/Bit | Sl (Metric) / English Display
95, 96, [ISO/SAE reserved — — — — —
97, 9A,
9B, 9D

—FF
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APPENDIX C - (NORMATIVE)

TIDS (TEST ID) SCALING DESCRIPTION

Table C1 defines standardized Test IDs. Applies only to SAE J1850, ISO 9141-2, and ISO 14230-2.

TABLE C1 - TEST ID SCALING DESCRIPTION

Test ID Description Min. ($00) | Max. ($FF) | Scaling/Bit
$01 Rich to lean sensor threshold voltage (constant) oV 1.275V 0.005V
$02 Lean to rich sensor threshold voltage (constant) oV 1.275V 0.005V
$03 Low sensor voltage for switch time calculation (constant) oV 1.275V 0.005V
$04 Hig[sensor voitage for switch time calcuiation (constant) (VAY 275V 0.005V
$05 Rich to lean sensor switch time (calculated) Os 1.02s 0.004 s
$06 Ledn to rich sensor switch time (calculated) Os 1.02.s 0.004 s
$07 Minimum sensor voltage for test cycle (calculated) oV 1275V 0.005V
$08 Maximum sensor voltage for test cycle (calculated) oV 1.275V 0.005V
$09 |Time between sensor transitions (calculated) Os 10.2s 0.04s
$0A | Sernsor period (calculated) Os 10.2s 0.04 s
$0B Notlapplicable for SAE J1850, ISO 9141-2, and 14230-2
$0C |Notlapplicable for SAE J1850, ISO 9141-2, and 14230-2

$0D-$1F | ISQ/SAE reserved

$21-$2F | manufacturer Test ID description Os 1.02s 0.004 s

$30-$3F : Os 10.2s 0.04s

$41-$4F ov 1.275V 0.005V
$50-$5F ov 12.75V 0.05V
$61-$6F 0 Hz 255 Hz 0.1 Hz
$70-$7F : 0 counts | 255 counts 1 count
$81-$9F | manufacturer Test ID description manufacturer specific valpes / units
$A1-$BF : :

$C1-$DF

$E1-$FE :
$FF |ISQ/SAE reserved



https://saenorm.com/api/?name=7f8e071ee6f467d7114517d11ad99497

SAE

J1979-DA Revised OCT2011

Page 104 of 143

Table C2 defines standardized Test IDs. Applies only to ISO 15765-4.

TABLE C2 - TEST ID SCALING DESCRIPTION

Test ID

Description

Min. ($0000)

Max.
($FFFF)

Scaling/Bit

$01
$02
$03
$04
$05
$06
$07
$08
$09
$0A

Rich to lean sensor threshold voltage (constant)

Lean to rich sensor threshold voltage (constant)

Low sensor voltage for switch time calculation (constant)
High sensor voltage for switch time calculation (constant)
Rich to lean sensor switch time (calculated)

oV
oV
oV
oV
Os

7.999V
7.999V
7.999V
7.999V
65.535 s

Legmto Tich Sensor switciT time (CalCUlated)
Miﬁimum sensor voltage for test cycle (calculated)
Mgximum sensor voltage for test cycle (calculated)
Time between sensor transitions (calculated)
Sehsor period (calculated)

(Use scaling ID $0A for voltage, Scaling ID $10 for time)

UsS
oV
oV
Os
Os

655353
7.999\V
7.999V
65:535 s
65.535 s

0.122 mV
0.122 mV
0.122 mV
0.122 mV
1.0 ms
1.0 ms
0.122 mV
0.122 mV
1.0 ms
1.0 ms

$0B

EWMA (Exponential Weighted Moving Average) misfire
colints for previous driving cycles (calculated, rounded to
anfinteger value)

General EWMA calculation: 0.1 * (current misfire counts)
+ (.9 * (previous misfire counts average)

Inifial value for (previous misfire counts average) = 0

NQTE: Internal ECU calculation registers with precision
higher than one count must be used and retained to
calculate the contents of registers $0B and.$0C to
prgvent rounding errors. If this is not donesthese registers
wil| never count back down to zero after misfire stops.
The calculations must be done using-the high-precision
registers, and then rounded to the nearest integer value
to be output as register $0B and-$0C.

High_Precision_ EWMA_Misfire_Counts ¢yent = Rounded
[(O[1) * High_Precision~Misfire_Counts ¢yrent + (0.9) *
High_Precision_ EWMA” Misfire_Counts previous]

Where: Roundedimeans rounded to the nearest integer.
The high-precision values are never reported, they are
only used.for-internal calculations.

This TEST,ID shall be reported with OBD Monitor IDs

$AR ~ $AD (refer to Appendix D and/or SAE J1979-DA)
and the Scaling ID $24 (refer to Appendix F and/or SAF

0 counts

65535
counts

J1979-DA). (Use Scaling ID $24)

1 count/bit

$oC

Misfire counts for last/current driving cycles (calculated,
rounded to an integer value)

This TEST ID shall be reported with OBD Monitor IDs
$A2 — $AD (refer to Appendix D and/or SAE J1979-DA)
and the Scaling ID $24 (refer to Appendix E and/or SAE
J1979-DA). (Use Scaling ID $24)

0 counts

65535
counts

1 count/bit

$0D-$7F

Reserved for future standardization

$80 - $FE

Manufacturer Defined Test ID range — This parameter is
an identifier for the test performed within the On-Board
Diagnostic Monitor.

s

ISO/SAE reserved
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APPENDIX D - (NORMATIVE)

OBDMIDS (ON-BOARD DIAGNOSTIC MONITOR ID) DEFINITION FOR SERVICE $06

This Appendix only applies to ISO 15765-4.

TABLE D1 - STANDARD ON-BOARD DIAGNOSTIC MONITOR ID DEFINITION

OBDMID (Hex) On-Board Diagnostic Monitor ID Name

00 OBD Monitor IDs supported ($01 - $20)
01 Exhaust Gas Sensor Monitor Bank 1 — Sensor 1
02 Exhaust Gas Sensor Monitor Bank 1 — Sensor 2
03 Exhaust Gas Sensor Monitor Bank 1 — Sensor 3
04 Exhaust Gas Sensor Monitor Bank 1 — Sensor 4
05 Exhaust Gas Sensor Monitor Bank 2 — Sensor 1
06 Exhaust Gas Sensor Monitor Bank 2 — Sensor 2
07 Exhaust Gas Sensor Monitor Bank 2 — Sensor 3
08 Exhaust Gas Sensor Monitor Bank 2 — Sensor 4
09 Exhaust Gas Sensor Monitor Bank 3 — Sensor 1
0A Exhaust Gas Sensor Monitor Bank 3 — Sensor 2
0B Exhaust Gas Sensor Monitor Bank 3 — Sensor 3
0C Exhaust Gas Sensor Monitor Bank 3 — Sensor 4
0D Exhaust Gas Sensor Monitor Bank 4 — Sensor 1
OE Exhaust Gas Sensor Monitor Bank 4 — Sensof.2
OF Exhaust Gas Sensor Monitor Bank 4 — Sensor 3
10 Exhaust Gas Sensor Monitor Bank 4 — Sensor 4

11— 1H ISO/SAE reserved
20 OBD Monitor IDs supported ($21 —$40)
21 Catalyst Monitor Bank 1
22 Catalyst Monitor Bank 2
23 Catalyst Monitor Bank 3
24 Catalyst Monitor Bank 4

25— 30 ISO/SAE reserved
31 EGR Monitor Bank 1
32 EGR Monitor Bank 2
33 EGR Monitor. Bank 3
34 EGR Moniter Bank 4
35 VVT Monitor Bank 1
36 VVFMonitor Bank 2
37 \VA/T"Monitor Bank 3
38 YNT Monitor Bank 4
39 EVAP Monitor (Cap Off / 0.150”)
3A EVAPMonitor{6-69689
3B EVAP Monitor (0.040”)
3C EVAP Monitor (0.020%)
3D Purge Flow Monitor

3E - 3F ISO/SAE reserved
40 OBD Monitor IDs supported ($41 — $60)
41 Exhaust Gas Sensor Heater Monitor Bank 1 — Sensor 1
42 Exhaust Gas Sensor Heater Monitor Bank 1 — Sensor 2
43 Exhaust Gas Sensor Heater Monitor Bank 1 — Sensor 3
44 Exhaust Gas Sensor Heater Monitor Bank 1 — Sensor 4
45 Exhaust Gas Sensor Heater Monitor Bank 2 — Sensor 1
46 Exhaust Gas Sensor Heater Monitor Bank 2 — Sensor 2
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TABLE D1 - STANDARD ON-BOARD DIAGNOSTIC MONITOR ID DEFINITION (CONTINUED)

OBDMID (Hex)

On-Board Diagnostic Monitor ID Name

47 Exhaust Gas Sensor Heater Monitor Bank 2 — Sensor 3
48 Exhaust Gas Sensor Heater Monitor Bank 2 — Sensor 4
49 Exhaust Gas Sensor Heater Monitor Bank 3 — Sensor 1
4A Exhaust Gas Sensor Heater Monitor Bank 3 — Sensor 2
4B Exhaust Gas Sensor Heater Monitor Bank 3 — Sensor 3
4C Exhaust Gas Sensor Heater Monitor Bank 3 — Sensor 4
4D Exhaust Gas Sensor Heater Monitor Bank 4 — Sensor 1
4E Exhaust Gas Sensor Heater Monitor Bank 4 — Sensor 2
4F Exhaust Gas Sensor Heater Monitor Bank 4 — Sensor 3
50 Exhaust Gas Sensor Heater Monitor Bank 4 — Sensor 4
51 — 5H ISO/SAE reserved
60 OBD Monitor IDs supported ($61 — $80)
61 Heated Catalyst Monitor Bank 1
62 Heated Catalyst Monitor Bank 2
63 Heated Catalyst Monitor Bank 3
64 Heated Catalyst Monitor Bank 4
65-70 ISO/SAE reserved
71 Secondary Air Monitor 1
72 Secondary Air Monitor 2
73 Secondary Air Monitor 3
74 Secondary Air Monitor 4
75— 7H ISO/SAE reserved
80 OBD Monitor IDs supported ($81 — $AD)
81 Fuel System Monitor Bank 1
82 Fuel System Monitor Bank 2
83 Fuel System Monitor Bank 3
84 Fuel System Monitor Bank4
85 Boost Pressure ControldVionitor Bank 1
86 Boost Pressure Control Monitor Bank 2
87 — 8H ISO/SAE reserved
90 NOx Adsorber‘Monitor Bank 1
91 NOx AdsorberMonitor Bank 2
92 — 97| ISO/SAE.reserved
98 NOx/SCR Catalyst Monitor Bank 1
99 NOX/SCR Catalyst Monitor Bank 2
9A — 9H ISO/SAE reserved
A0 OBD Monitor IDs supported ($A1 — $CO0)
A1 Misfire Monitor General Data
A2 Misfire Cylinder T Data
A3 Misfire Cylinder 2 Data
A4 Misfire Cylinder 3 Data
A5 Misfire Cylinder 4 Data
A6 Misfire Cylinder 5 Data
A7 Misfire Cylinder 6 Data
A8 Misfire Cylinder 7 Data
A9 Misfire Cylinder 8 Data
AA Misfire Cylinder 9 Data
AB Misfire Cylinder 10 Data
AC Misfire Cylinder 11 Data
AD Misfire Cylinder 12 Data
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TABLE D1 - STANDARD ON-BOARD DIAGNOSTIC MONITOR ID DEFINITION (CONTINUED)

OBDMID (Hex) On-Board Diagnostic Monitor ID Name
AE Misfire Cylinder 13 Data
AF Misfire Cylinder 14 Data
BO Misfire Cylinder 15 Data
B1 Misfire Cylinder 16 Data
B2 PM Filter Monitor Bank 1
B3 PM Filter Monitor Bank 2
B4 - BF ISO/SAE reserved
CO0 OBD Monitor IDs supported ($C1 — $E0)
C1 —DH ISO/SAE reserved
EO OBD Monitor IDs supported ($E1 — $FF)
E1 —FH Vehicle manufacturer defined OBDMIDs

The following figufes are examples of sensor and catalyst configurations. The cylinder-most remotq of the flywheel is
defined as cylindef number 1. Bank 1 contains cylinder number1.

B1 S3
B1 S1 B1 S2 (Bank 1 - Sensor §)
(Bank 1 - Sensor 1) (Bank 1 - Sensor 2) (heated)
(wide range) (heated)
0 I

|
-' ] | [ | catalyst | | | Tail Pipe

Exhaust Bank 1
Cyl1  gylinder Bank 1

V6/V8/V12 Cylinder
Engine

Qylinder Bank 2

Exhaust Bank 2

\ I%I [ || catayst [ [ | Tail Pipe

B2 S1 B2 S2 [l
(Bank 2 - Sensor 1) (Bank 2 - Sensor 2) B2 S3
(wide range) (heated) (Bank 2 - Sensor B)
(heated)

FIGURE Dfl - V6/¢/8/V12 CYLINDER ENGINE WITH 2 EXHAUST BANKS AND 4 CATALYSTS|EXAMPLE
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B1 S1
(Bank 1 - Sensor 1)

(wide range) B1 82

(heated)

Exhaust Bank 1

Cyl1 cylinder Bank 1

V6/V8/V12 Cylinder
Engine

(Bank 1 - Sensor 2)

B1S3
(Bank 1 - Sensor 3)
(heated)

[

| Catalyst | I

Tail Pipe

[2)

ylinder Bank 2
xhaust Bank 2

N

B2 S1

(heated)
(Bank 2 - Sensor 1)

(wide range)

(Bank 2 - Sensor 2)

FIGURE DR - V6V8/V12 CYLINDER ENGINE WITH 2 EXHAUST BANKS*AND 3 CATALYSTS|[EXAMPLE

B1S3
o 1 B1 S1 B1S2 (Bank 1 - Sensor 3
E (Bank 1 - Sensor 1) (Bank 1 - Sensor 2) (heated)
(o)) < (wide range) (heated)
c 2 s
w e Catalyst | ! I [ ]| Catalyst Tlail Pipe
— S
> e
o 3|z
<
- 4

FIGURE D3 - L4 CYLINDER'ENGINE WITH 1 EXHAUST BANK AND 2 CATALYSTS EXAMPLE

B1 81 B1S2

o 1 (Bank 1 - Sensor 1) (Bank 1 - Sensor 2)

,E - (wide range) (heated)

D, x

L 2 B T . Y]

. - Catalyst ramripe

— =]

> 2

o 3
<
- 4

FIGURE D4 - L4 CYLINDER ENGINE WITH 1 EXHAUST BANK AND 1 CATALYST EXAMPLE
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This Appendix only applies to 1ISO 15765-4. The Unit and Scaling IDs are separated into two ranges; $01 - $7F are
unsigned Scaling Identifiers, and $80 - $FE are signed Scaling Identifiers. Unit and Scaling IDs $00 and $FF are ISO/SAE

UNIT AND SCALING DEFINITION FOR SERVICE $06

APPENDIX E - (NORMATIVE)

reserved for future definition and shall not be defined as Unit and Scaling Identifiers.

Bit7 =0’ unsigned Scaling Identifier range
Bit7="1 signed Scaling Identifier range
7 6 5 4 3 1 0
FIGURE E1 - UNSIGNED/SIGNED SCALING IDENTIFIER RANGE ENCODING
E.1 UNSIGNED UNIT AND SCALING IDENTIFIERS DEFINITION
TABLE E1 - UNIT AND SCALING ID $01 DEFINITION
Unit and Min. Value Max. Value External Test Equipment
Scaling ID (Hex) | Description | Scaling/Bit | (hex) | (dec.) | (hex) | (dec.) S| (Metrig) Display
01 Raw Value 1 per bit 0000 0 FEEE| 65535 XXXXX
hex to decimal Data Rangéexamples: Display examples:
unsigned $0000 0 (
$FFFF + 65535 65%35
TABLE E2 - UNIT AND SCALING ID $02 DEFINITION
Unit and Min. Value Max. Value External Test Equipment
Scaling ID (hex) | Description | Scaling/Bit ((hex)| (dec.) |(hex)| (dec.) S| (Metrig) Display
02 Raw Value 0.1 per hit_ | 0000 0 FFFF| 6553.5 XXHX.X
hex to decimal Data Range examples: Display examples:
unsighed $0000 0 0]0]
$FFFF + 6553.5 65593.5
TABLE E3 - UNIT AND SCALING ID $03 DEFINITION
Unit and Min. Value Max. Value External Test Equipment
Scaling ID (hex) | Description | Scaling/Bit | (hex) | (dec.) |(hex)| (dec.) S| (Metrig) Display
03 Raw Value 0.01 per bit [ 0000 0 FFFF| 655.35 XXK.XX
hex to decimal Data Range examples: Display ¢xamples:
unsigned $0000 0 0{o0
SFFFF + 655.35 655.35
TABLE E4 - UNIT AND SCALING ID $04 DEFINITION
Unit and Min. Value Max. Value External Test Equipment
Scaling ID (hex) | Description | Scaling/Bit | (hex) | (dec.) |(hex)| (dec.) S| (Metric) Display
04 Raw Value | 0.001 per bit [ 0000 0 FFFF| 65.535 XX. XXX
hex to decimal Data Range examples: Display examples:
unsigned $0000 0 0.000
SFFFF + 65.535 65.535
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TABLE E5 - UNIT AND SCALING ID $05 DEFINITION

Unit and Min. Value Max. Value External Test Equipment
Scaling ID (hex) | Description | Scaling/Bit | (hex)| (dec.) |(hex)| (dec.) S| (Metric) Display
05 Raw Value 0.0000305 | 0000 0 FFFF| 1.999 X XXXXXXX
per bit Data Range examples: Display examples:
hex to decimal $0000 0 0.0000000
unsigned $FFFF + 1.999969 1.9999695
TABLE E6 - UNIT AND SCALING ID $06 DEFINITION
Unit and Min. Value Max. Value External I'est Equipment
Scaling ID (hgx) | Description Scaling/Bit | (hex) | (dec.) |(hex)| (dec.) S| (Metric) Display
06 Raw Value |0.000305 per bit | 0000 0 FFFF| 19.988 XX XXXXXX
hex to decimal Data Range examples: Display gxamples:
unsigned $0000 0 0.000000
$FFFF 19.988 19.988175
TABLE E7 - UNIT AND SCALING ID $07 DEFINITION
Unit and Min. Value Max: Value External Test Equipment
Scaling ID (h¢x) | Description | Scaling/Bit | (hex)| (dec.) | (hex) (dec.) S| (Metric) Display
07 rotational | 0.25 rpm per bit | 0000 | O rom |FFEF | 16384 rpm XXXXX|XX rpm
frequency unsigned Data Range examples: Display gxamples:
$0000 0 rpm 0.00 rpm
$0002 +0.5 rpm 0.50 rpm
$FEFC + 16383 rpm 16383.00 rpm
$FFFD +16383.25 rpm 16383.25 rpm
$FFFE +16383.50 rpm 1638350 rpm
$FFFF +16383.75 rpm 16383.75 rpm
TABLE E8 - UNIT AND SCALING ID $08 DEFINITION
Unit and Min. Value Max. Value External Test Equipment
Scaling ID (hex] | Description Scaling/Bit | (hex)| (dec.) | (hex) (dec.) S| (Metric) Display
08 Speed 0-04km/h per bit | 0000 | 0 km/h |FFFF | 655.35 km/h | xxx.xx kmjh (xxx.xx mph)
unsigned Data Range examples: Display examples:
Conversion km/h -> mph: $0000 0 km/h 0.00 km/h (0.00 mph)
1 km/hr=0.62137 mph $0064 + 1 km/h 1.00 km/h (0.62 mph)
$03E7 +9.99 km/h 9.99 km/h (6.21 mph)
$FFFF + 655.35 km/h 655.35 km/h  (407.21 mph)
TABLE E9 - UNIT AND SCALING ID $09 DEFINITION
Unit and Min. Value Max. Value External Test Equipment
Scaling ID (hex) | Description | Scaling/Bit | (hex)| (dec.) |(hex) (dec.) S| (Metric) Display
09 Speed 1 km/h per bit {0000 | 0 km/h |FFFF | 65535 km/h | xxxxx km/h (xxxxx mph)
unsigned Data Range examples: Display examples:
Conversion km/h -> mph: $0000 0 km/h 0 km/h (0 mph)
1 km/h = 0.62137 mph $0064 + 100 km/h 100 km/h (62 mph)
$03E7 + 999 km/h 999 km/h (621 mph)
$FFFF + 65535 km/h | 65535 km/h (40721 mph)
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TABLE E10 - UNIT AND SCALING ID $0A DEFINITION
Unit and Min. Value Max. Value External Test Equipment
Scaling ID (hex) | Description Scaling/Bit (hex)| (dec.) |(hex)| (dec.) S| (Metric) Display
0A Voltage 0.122 mV per bit [ 0000 OV |FFFF] 7.99V XXXXXXX V
unsigned Data Range examples: Display examples:
Conversion mV -> V: $0000 0omVv 0.000000 V
1000 mV =1V $0001 +0.122 mV 0.000122 Vv
$2004 +1000.488 mV 1.000488 V
$FFFF + 7999 mV 7.999878 V
TABLE E11 - UNIT AND ScALING ID $0B DEFINITION
Unit and Min. Value Max. Value External Test Equipment
Scaling ID (hex) | Description | Scaling/Bit | (hex) | (dec.) |(hex)| (dec.) Sh(Metri¢) Display
0B Voltage 0.001 V per bit | 0000 OV |FFFF| 65.535V XXX V
unsigned Data Range examples: Display gxamples:
Conversion mV -> V: $0000 0mVv 0.000 V
1000 mV =1V $0001 +1 mV 0.001V
$FFFF + 65535.mV 65.935V
TABLE E12 - UNIT AND SCALING ID $0CDEFINITION
Unit and Min. Value Max. Value External Test Equipment
Scaling ID (hex) | Description | Scaling/Bit | (hex)| (dec:))|(hex)| (dec.) S| (Metri¢) Display
0oC Voltage 0.01 V per bit | 0000 @V |FFFF| 655.35V XXX XX V
unsigned Data Range examples: Display gxamples:
Conversion mV ->V: $0000 0mVv 0.qov
1000 mV =1V $0001 +10 mV 0q1V
SFFFF + 655350 mV 65535V
TABLE E13 -.UNIT AND SCALING ID $0D DEFINITION
Unit and Min. Value Max. Value External Tlest Equipment
Scaling ID (hex) | Description Scaling/Bit (hex) | (dec.) | (hex) (dec.) S| (Metric) Display
0D Current 0:00390625 mA | 0000| OA |FFFF[255.996 mA XXX XOXXXXXX MA
per bit, unsigned Data Range examples: Display examples:
$0000 0 mA 0.00000000 mA
$0001 0.004 mA 0.00390625 mA
$8000 +128 mA 128.0$00000 mA
$SFFFF + 255.996 mA 255.9960938 mA
TABLE E14 - UNIT AND SCALING 1D $0E DEFINITION
Unit and Min. Value Max. Value External Test Equipment
Scaling ID (hex) | Description | Scaling/Bit | (hex) | (dec.) |(hex)| (dec.) Sl (Metric) Display
OE Current 0.001 A per bit | 0000 0A FFFF | 65.535 A XX XXX A
unsigned Data Range examples: Display examples:
Conversion mA -> A: $0000 0A 0.000 A
1000 mA=1A $8000 +32.768 A 32.768 A
$FFFF +65.535 A 65.535 A
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TABLE E15 - UNIT AND SCALING ID $0F DEFINITION

Unit and Min. Value Max. Value External Test Equipment
Scaling ID (hex) | Description | Scaling/Bit | (hex) | (dec.) |(hex)| (dec.) S| (Metric) Display
OF Current 0.01 A per bit [ 0000 0OA |FFFF] 655.35 A XXX.XX A
unsigned Data Range examples: Display examples:
Conversion mA -> A: $0000 0 mA 0.00 A
1000 mA=1A $0001 +10 mA 0.01A
$FFFF + 655350 mA 655.35 A
TABLE E16 - UNIT AND SCALING ID $10 DEFINITION !
Unit and Min. Value Max. Value External Teist Equipment
Scaling ID (hex) | Description | Scaling/Bit | (hex) | (dec.) | (hex) (dec.) Sl (Metric) Display
10 Time 1 ms perbit |[0000| Oms [FFFF| 65535 ms XX XXX S (X min, XX s)
unsigned Data Range examples: Display examples:
Conversion s -> min -> h: $0000 0 ms 0.000 s (0 min, 0 s)
60 s =1min $8000 + 32768 ms 32.768 s (0 min, 33 s)
60 min=1h SEAB0 + 60000 ms (1. min) 60.000 s{(1 min, 0 s)
$FFFF 465535 ms (1 min, 6 s) 65.535 s (1 min, 6 s)
TABLE E17 - UNIT AND SCALING ID $41<DEFINITION
Unit and Min. Value Max. Value External Test Equipment
Scaling ID (hex) | Description | Scaling/Bit | (hex) | (dec.) | (hex) (dec.) S| (Metfic) Display
11 Time 100 ms per bit | 0000 | Os», | FFFF 6553.5s XXXX.X § (X|h, X min, xx s)
unsigned Data'Range examples: Display| examples:
Conversion s -> min -> h: | $0000 Os 0.000 s (O[h, 0 min, 0 s)
60 s =1 min $8000 + 3276.8 s 3276.8 s (0 h, 54 min, 37 s)
60 min=1h $EAGO +6000 s (1 h 40 min)) 6000 s (1 h, 40 min, 0 s)
$FFFF +6553.5s (1h, 49 min 13 s)|6553.5s (1 h, 49 min, 13 s)

TABLE E18.- UNIT AND SCALING ID $12 DEFINITION

Unit and Min. Value Max. Value External Tlest Equipment
Scaling ID (hex) | Description Scaling/Bit (hex)| (dec.) | (hex) (dec.) Sl (Mellric) Display
12 Time +'second per bit | 0000 Os FFFF | 65535s | xxxxx s (xX h, xx min xx s)
unsigned Data Range examples: Display examples:
Conversion s -> min -> h: $0000 Os 0s(0H,0min,0s)
60 s =1 min $003C +60s 60s(0h,1min,0s)
60 min=1h $0E10 + 3600 s 3600 s (1 h, 0 min, 0 s)
$SFFFF + 65535 s 65535 s (1§ h, 12 min, 15 s)
TABLE E19 - UNIT AND SCALING ID $13 DEFINITION
Unit and Min. Value Max. Value External Test Equipment
Scaling ID (hex) | Description | Scaling/Bit | (hex)| (dec.) |(hex)| (dec.) S| (Metric) Display
13 Resistance | 1 mOhm per | 0000 | 0 mOhm |FFFF| 65535 xX.xxx Ohm
bit unsigned mOhm
Conversion mOhm -> Ohm: Data Range examples: Display examples:
1000 mOhm =1 Ohm $0000 0 mOhm 0.000 Ohm
$0001 +1 mOhm 0.001 Ohm
$8000 + 32768 mOhm 32.768 Ohm
$FFFF + 65535 mOhm 65.535 Ohm
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TABLE E20 - UNIT AND SCALING ID $14 DEFINITION
Unit and Min. Value Max. Value External Test Equipment
Scaling ID (hex) | Description | Scaling/Bit | (hex) | (dec.) | (hex) (dec.) S| (Metric) Display
14 Resistance | 1 Ohm per bit | 0000 | 0 Ohm | FFFF | 65535 Ohm XX.xxxX kOhm
unsigned Data Range examples: Display examples:
Conversion Ohm -> kOhm: $0000 0 Ohm 0.000 kOhm
1000 Ohm =1 kOhm $0001 +1 Ohm 0.001 kOhm
$8000 + 32768 Ohm 32.768 kOhm
SFFFF + 65535 Ohm 65.535 kOhm
TABLE E21 - UNIT AND SCALING ID $15 DEFINITION
Unit and Min. Value Max. Value External Test Equipment
Scaling ID (hg¢x) | Description | Scaling/Bit | (hex)| (dec.) | (hex) | (dec.) S) (Metrig) Display
15 Resistance |1 kOhm per bit | 0000 | 0 kOhm | FFFF | 65535 xxxx{ kOhm
kOhm
unsigned Data Range examples: Display ¢xamples:
$0000 0 kOhm 0 kDhm
$0001 +1 kOhm 1 kPhm
$8000 + 32768'kOhm 32768 kOhm
$FFFF +65535 kOhm 65538 kOhm
TABLE E22 - UNIT AND SCALING:D $16 DEFINITION
Unit and Min. Value Max. Value External Test Equipment
Scaling ID (hex) | Description Scaling/Bit | (hex) | «(dec.) |(hex) (dec.) S| (Mettic) Display
16 Temperature | (0.1 °C per bit) - | 0000 40 °C |FFFF | +6513.5°C [  xxxx.x °Q (xxxxx.x °F)
40 °C Data Range examples: Display examples:
unsigned $0000 -40°C -40.0°C| (-40.0°F)
Conversion °C -> °F: $0001 -39.9°C -399°C| (-39.8°F)
°F=°C*1.8+32°C $ooDC -18.0°C -18.0°C (- 0.4 °F)
$0190 0°C 0.0°C (32.0 °F)
SFFFF +6513.5 °C 6513.5°C|[ (11756.3 °F)
TABLE E23 - UNIT AND SCALING ID $17 DEFINITION
Unit and Min. Value Max. Value External Test Equipment
Scaling ID (hex) | Description Scaling/Bit (hex) | (dec.) | (hex) (dec.) S| (Meftric) Display
17 Pressure 0.01 kPa per bit | 0000 | 0 kPa | FFFF | 655.35 kPa xxx.xx kPa (Gauge)
(Gauge) unsigned (xk.x PSI)
Conversion kPa -> PSI: Data Range examples: Displaly examples:
TKPa (10 HPa) = 0.1450377 PSI $0000 U kPa 0.00 KPa. (0.0 PSI)
Additional Conversions: $0001 + 0.01 kPa 0.01 kPa (0.0 PSI)
1 kPa = 4.0146309 inH20 $FFFF + 655.35 kPa 655.35 kPa  (95.1 PSI)
1 kPa =101.9716213 mmH20O (millimeter of water)
1 kPa = 7.5006151 mmHg (millimeter of mercury)
1 kPa = 0.010 bar
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TABLE E24 - UNIT AND SCALING ID $18 DEFINITION

Unit and Min. Value Max. Value External Test Equipment
Scaling ID (hex) | Description Scaling/Bit | (hex) | (dec.) | (hex) (dec.) S| (Metric) Display
18 Pressure 0.0117 kPa per | 0000 | O kPa | FFFF | 766.76 kPa xxx.xxxx kPa (Air)
(Air pressure) bit unsigned (xxx.x PSI)
Conversion kPa -> PSI: Data Range examples: Display examples:
1 kPa (10 HPa) = 0.1450377 PSI $0000 0 kPa 0.0000 kPa (0.0 PSI)
Additional Conversions: $0001 +0.0117 kPa 0.0117 kPa (0.0 PSI)
1 kPa = 4.0146309 inH20 $FFFF + 766.7595 kPa 766.7595  (111.2 PSI)
1 kPa =101.9716213 mmH20 (millimeter of water) kPa

1 kPa = 7.50061H51 mmHg (millimeter of mercury)

1 kPa = 0.010 bar

TABLE E25 - UNIT AND SCALING ID $19 DEFINITION

Unit and Min. Value Max. Value External Test Equipment
Scaling ID (hex) | Description Scaling/Bit (hex) | (dec.) | (hex) [ (dec’) S| (Metric) Display
19 Pressure (Fuel | 0.079 kPa per bit | 0000 | 0 kPa | FFFF | 51%7\27 xxxx.xxx kPa (Gauge)
pressure) unsigned kPa (xxx.x PSI)
Conversion kPa -> PSI: Data Range examiplées: Display|examples:
1 kPa (10 HPa) = 0.1450377 PSI $0000 0 kPa 0.000 kPz (0.0 PSI)
Aldditional Conversions: $0001 *+0.079 kPa 0.079 kP3 (0.0 PSI)
1 kPa = 4.0146809 inH20 $FFFF +5177.265 kPa | 5177.265 klPa (750.9 PSI)
1 kPa = 101.97[16213 mmH20 (millimeter of water)
1 kPa = 7.5006{151 mmHg (millimeter of mercury)
1 kPa = 0.010 Har
TABLE E26 - UNIT ANDR(SCALING ID $1A DEFINITION
Unit and Min. Value Max. Value External Test Equipment
Scaling ID (hek) | Description Scaling/Bit (hex) | (dec.) [(hex)| (dec.) S| (Metric) Display
1A Pressure 1 kPa-perbit 0000 | O kPa |FFFF|65535 kPa xxxxx kPa (Gauge)
(Gauge) unsigned (xxxx.x PSI)
Conversion kPa.-> PSI: Data Range examples: Display| examples:
1 kPa (10 HPa)(=0.1450377 PSI $0000 0 kPa 0 kPa (0.0 PSI)
Additional Conversions: $0001 + 1 kPa 1 kPa (0.1 PSI)
1 kPa = 4.0146B09 inH20 $FFFF + 65535 kPa 65535 kPa| (9505.0 PSI)
1 kPa = 101.97[16213 mmH20O (millimeter of water)
1 kPa = 7.5006[151 mmHKg-{millimeter of mercury)
1 kPa = 0.010 bar

TABLE E27 - UNIT AND SCALING ID $1B DEFINITION

Unit and Min. Value Max. Value External Test Equipment
Scaling ID (hex) Description Scaling/Bit | (hex) | (dec.) | (hex) | (dec.) S| (Metric) Display
1B Pressure (Diesel | 10 kPa per bit | 0000 | 0 kPa | FFFF | 655350 xxxxxx kPa (Gauge)
pressure) unsigned kPa (xxxxx.x PSI)
Conversion kPa ->: PSI Data Range examples: Display examples:
1 kPa (10 HPa) = 0.1450377 PSI $0000 0 kPa 0 kPa (0.0 PSI)
Additional Conversions: $0001 + 10 kPa 10 kPa (1.5 PSI)
1 kPa = 4.0146309 inH20 $FFFF + 655350 kPa | 655350 kPa (95050.5 PSI)

1 kPa = 101.9716213 mmH20 (millimeter of water)
1 kPa = 7.5006151 mmHg (millimeter of mercury)
1 kPa = 0.010 bar
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