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SAE Standard

Report of the SAE Vehicle E/E Systems Diagnostic Standards C
Revised by the SAE Vehicle Electrical and E]ectromcs Diagnostic Sys(ems Standards Committ
Rationale statement available.

approved Dy

1991, revised June 1994, completely revised July 1996 and revised September 1997.
ee and ISO/TC 22/SC3/WG 1 Serial Data Communication Work Group Apnl 2002.

This document supersedes SAE J1979 SEP1997, and is technically equivalenf to ISO/DIS 15031-5:April 30, 2002, except for minor reorganisation of Paragraphs 1 and 2.

Foreword—On-Board Diagnostic (OBD) regulations require passenger cars,
and light and medium duty trucks, to support communication of a minimum set of
diagnostic: information to off-board “generic” test equipment. " This document
specifies diagnostic services and functionally addressed request / response
messages required to be supported by motor vehicles and external test equipment
for diagnostic purposes which pertain to motor vehicle emission-related data.
These messages are intended to be used by any external test equipment meeting
the requirements of SAE J1978 for retrieval of OBD information from a vehicle.

SAE 11979 was originally developed to meet U.S. OBD requirements for 1996 ‘

and later model year vehicles. ISO 15031-5 was based on SAE J1979 and was
intended to combine the U.S. requirements. with European OBD requirements for
2000 and later model year vehicles. In addition, this document and later versions
of the ISO/DIS document include new data reporting requirements included in
proposed U.S. regulations, and also include specific requirements for retrieval of
the same diagnostic information from vehicles eqmpped with ISO 15765-4 as a

diagnostic data link.
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1. Scope
1.1 Purpose—Th1s document supersedes SAE J 1979 SEP1997 and is
technically equivalent to ISO/DIS 15031-5:April 30, 2002: e

This SAE Recommended Practice is intended to satisfy ‘the data reporting
requirements of On-Board Diagnostic (OBD) regulations in the United- States-and
Europe, and any -other region that may adopt similar requirements in the future.
This document specifies:

a. Message formats for request and response messages, :

b. Timing requirements between request messages from external test
equipment and response messages from vehicles, and between those
messages and subsequent request:messages,-

c. Behavior of both the vehicle and external test: eqmpment if data is mot
available,

d. A set of diagnostic services, with correspondmg content of request and
response messages, to satisfy OBD regulations,

This document includes ccapabilities required to satisfy OBD reqmrements for
multiple regions; model years, engine types; and vehicle types. Those regulations
are not yet final for some regions, and are expected to-change in the future. This
document makes no attempt to interpret the regulations and :does not include
applicability of the included diagnostic services and. data parameters for various
vehicle applications. The user of this document is responsible to verify: the
applicability of each section of this document for a specific. vehlcle, engme,
model year and region.

This document is based on the Open-Systems:Interconnection (OSI);Basic Ref-:
erence Model in accordance with ISOMEC 7498 and ISO/[EC 10731 Wthh struc-
tures communication systems into seven layers as'shown in the table below! "

1.2 Differences from ISO Document—There are no technical differences.

-~ between. this document and-ISO/DIS: 15031-5: April-30, 2002. -

NOTE——Both this document and the ISO 15031-5 document are intended to
- satisfy the requirements.of OBD requlrements in the United States
and Europe, and any other region that may adopt similar require-*
ments in the future. Those regulations change with time, and often
when a requirement.is introduced in.one region, it will.later also
become a requirement in another region. The ISO task force
responsible for ISO.15031-5 and the SAE task force work closely
. together to maintain-consistency in diagnestic reporting require--
_ ments in these two:.documents, and to ensure usability of these-doc-
uments for all regions. ‘The, goal is to-maintain identical technical
content in the two documents; but this document may need to
change if additional capabilities are required for the U.S. before the
ISO document can be modified to include.those-changes.
2. References
2.1 Applicable Publications—The followmg pubhcauons form a: part of
this, specification to:the extent specified herein. ;Unless- otherw1se md.lcated the
latest version of SAE publications shall apply:
2.1:1. SAE PUBLICATIONS—Auvailable from SAE 400 Commonwealth Dere,,
Warrendale, PA 15096-0001.
SAE-J1850: MAY2001—Class B Data Commumcauons Network Interface
SAE-J1930—Electrical/Electronic Systems. Diagnostic., Terms, Deﬁm_tlons,
Abbreviations, and Acronyms - Equivalent to:JSO/TR 15031-2:
April 30, 2002
SAE J1978—OBD 1I Scan Tool - Equivalent to ISO/DIS 15031-4:December
14, 2001
SAE J2012—Diagnostic Trouble Code Definitions - Equ1valent»to ISO/DIS!
15031-6:April 30, 2002 .
2.1.2 ISO DOCUMENTS—Available from ANSI, 25 West 43rd Street New
York, NY 10036-8002.
ISO 9141-2: 1994—Road vehicles - Dlagnostlc systems - Pan 2 CARB
requirements for interchange of digital information:
ISO 9141-2: 1994/ Amd.1:1996—Road vehicles - Diagnostic systeins - Part 2:
CARB requirements for interchange. .of digital information
Amendment 1 o
ISO 14230-4:2000—Road vehicles - Keyword protocol 2000 for diagnostic
systems - Part 4: Requirements for emissions:related'systems
ISO/DIS 15031-5: April 30, 2002—Road vehicles - Communication between:
vehicle and external test .equipment. for,:emissions-related
diagnostics - Part 5; Emissions related diagnostic:services
ISO 15765-2—Road vehicles — Diagnostics on Controller. Area Network . - .
(CAN) — Part 2: Network layer services-. .
ISO 15765-4—Road vehicles — Diagnostics on Controller: Area. Network
(CAN) — Part 4: Requirements for emissions-related systems
2.2 Related Publications—The following publications are. provided- for
information purposes only and are not a required part of this specification.
2.2.1 SAE PUBLICATION—Available from SAE 400 Commonwealth Drive,
‘Warrendale, PA 15096-0001. .
SAE. J1962—Diagnestic - Connector - Eqmvalent to- ISO/D,IS 15031-
3:December 14, 2001~
- 2.2.2 1SO DOCUMENT—Available from ANSI, 25 West 43rd Street, New York
NY 10036-8002.
ISO 15031-1:2001—Road vehicles - Communication between vehlcle and
external test equipment for emissions-related dragnosncs - Part
1: General information :

TABLE 1—APPLICABILITY AN’DBELATIONSHIP BETWEEN DOCUMENTS

Applicability 0OSl1 7 layer Emlssmns-related Applicability osi7 layer Emlssmns-related
’ T dmgnostlcs diagnosticst
Physical (layer 1) 150 91412 1SO 14230-1 SAE J1850 150 11898,
1SO 15765-4
Seven layer according Data link (layer 2) 1SO 9141-2 1SO 14230-2 SAE J1850 1SO' 11898,
to I1SO 15765-4::: q
ISO/IEC 7498 and Network (layer 3) A - - - 180157652,
. ) 1S0.15765-4. ..
ISO/IEC 10731 Transport (layer 4) ] - - - -
Session (layer 5) . - - - 1SO 15765-4, ,
Presentation (layer 6) == --- -
Application (layer 7) SAE J1979/ SAE J1979/ SAE J1979/ SAE J1979/
ISO 15031-5 1SO 15031-5 ISO 15031-5 1SO 15031-5




3. Term(s) and Definition(s) -

3.1 Absolute Throttle Position’ Sensor—Thls value is intended to.

represent the throttle opening.

NOTE—For systems where the output is proportional to the input voltage; -

this value is the percent of maximum input signal. For systems
where the output is inversely proportional to the input voltage, this
value is 100% minus the percent of maximum_input signal.
Throttle position at idle will usually indicate greater than 0%, and
throttle position at wide open throttle will usually indicate less than
100%.

3.2 Bank—Specific group of cylinders sharing a common control Sensor,

bank 1 always contains cylinder number 1, bank 2 is the opposite bank.
NOTE—If there is only one bank, use bank #1 DTCs-and the word bank
may be omitted. With a single “bank” system utilising multiple
sensors, use bank #1 DTCs identifying the sensors as #1, #2, #3in
order as they move further away from the-cylinder(s).

3.3 Base Fuel Schedule—The fuel calibration schedule programmed into
the Powertrain Control Module or PROM when manufactured or when updated
by some off-board source, prior to any learned on-board correction.

3.4 Load—Typically Calculated Load Value for spark ignition engines, an

indication of the current airflow divided by peak: airflow; where peak airflow is .

corrected for altitude, if available. .
NOTE—Peak airflow is typically represented as the maximum theoretical
airflow possible (a single number) or is calculated as a function of

engine RPM. Either method is acceptable. Mass airflow and °

barometric pressure sensors are not required for this calculation.
This definition provides a unit-less number, and provides the
service technician with an indication of the percent engine capacity
that is being used.

For diesel applications, the calculated load value shall be determined by the
ratio of current measured or calculated output torque to maximum output torque
at current engine speed.

3.5 Client—The function that is part of the tester and that makes use of the
diagnostic services. A tester normally makes use of other functions such as data
base management, specific interpretation, man-machine interface.

3.6 Continuous Monitoring—Sampling at a rate no less than two samples
per second.

3.7 Convention (Cvt)—The convention column is mtegrated in each

message table and marks each parameter included.

NOTE—The following conventions are used: C = Conditional: the parame-
ter marked “C” in a request/response message is present only under
a condition specified in the bottom row of the message table. M =
Mandatory: the parameter marked “M” in a request/response mes-
sage table shall always be present. U = User optional: the parame-
ter marked “U” in a request/response message table shall or shall
not be supplied, depending on dynamic usage by the manufacturer.
The convention recommends a mnemonic, which might be used for
implementation. In no case is the specified mnemonic a mandatory
requirement for any implementation.

3.8 ECM—Engine Control Module

3.9 ECU—Electronic Control Unit is a generic term for any electronic con- .

trol unit.
3.10 FT—Fuel Trim, feedback adjustments to the base fuel schedule.
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1
NOTE—Short-term fuel -trim refers to' dynamic ‘or instz jtaneous adjust-
ments. Long-term fuel trim refers to much more 'gradual adjust-
ments to the fuel calibration schedule than :hort-term trim
* adjustments: These long-term adjustments compensate for vehicle
differences and gradual changes that occur over time.
3.11 Negative Numbers
— signed binary - the most srgmﬁcant bit (MSB) of the bmary number is
; used to indicate positive (0) / negative (1) -
— 25 complement - negative numbers are represented by complementing
. the binary number and then adding 1

EXAMPLE -0.99 = 8001 hex = 1000 0000 0000 0001 binary

) 0 = 0000 hex = 0000 0000 0000 0000 binary

- = o - +0.99 = 7FFF hex =0111 1111 1111 1111 binary - -
NOTE (-0.99) + (+0.99) =0

3.12 Number—Is expressed by this symbol 4.

3.13 P2, P3 Timing Parameter—Both parameters are application tmnng
parameters for the ECU(s) and the external test equipment. -

3.14 PCM—Powertrain Control Module
_ 3.15 Server—A function that is part of an electronic control unit and that
provides the diagnostic services. )

NOTE—This document differentiates between the Server (i.e., the function)
and the electronic control unit so that this document remains inde-
pendent from the implementation. -

3.16 Service—An information exchange initiated by a client: (external test
equipment) in order to require diagnostic information from a server (ECU) or/and
to modify its behaviour for diagnostic purpose. '

NOTE—This is also the equivalent of test mode or mode. ‘

. 3.17 SI—Abbreviation for International System of Units.

3.18 TCM—Transmission Control Module

4.. Technical Requirements -

4.1 Diagnostic Service, General Requrrements—The requirements speci-
fied in this section are necessary to ensure proper operation of both the external
test equipment and the vehicle during diagnostic procedures. External test equip-
ment, when using messages specified, shall not affect normal operation of the
emission control system.

4.1.1 MULTIPLE RESPONSES TO A .SINGLE DATA REQUEST—The request mes-
sages are functional messages, which means the external test equipment will

" request data without knowledge of which ECU(s) on the vehicle will respond. In

some vehicles, multiple ECUs may respond with the information requested. Any
external test equipment requesting information shall, therefore, have provisions
for receiving multiple responses.

4.1.2 APPLICATION TIMING PARAMETER DEFINITION—The  definition of -P2
and P3 is included in this section: A subscript is added to each tumng parameter
to identify the protocol:

— P2g 1 ines P3x.Line: P2, P3 for ISO 9141-2 and 1SO 14230-4 protocols

— P2j1850: P2 for SAE J1850 protocol

— P2cpn: P2 for ISO 15765-4 protocol

4.1.2.1 Definition for ISO 9141-2—For ISO 9141-2 interfaces, Data Link
Layer response time requirements are specified in ISO 9141-2.

The table below specifies the application timing parameter values for P2 and
P3.

TABLE 2—DEFINITION OF ISO 9141-2 APPLICA'I;ION TIMING PARAMETER VALUES v

Minimum | Maximum value .
Parameter value (ms) (ms) Description
P2« tine 25 50 Time between external test equipment request message and the successful transmission of the ECU(s) response
Key Bytes: message(s). Each OBD ECU shall start sending its response message within P2y 1 ine after the request message has
$08 $08 been correctly received. Subsequent response messages shall also be transmitted within P2y, ;e of the previous
One or more response ge:for multiple ge responses.
ECU(s)
P2x.tine 0 50 Time between external test equipment request message and the successful transmission of the ECU response
Key Bytes: message(s). The OBD ECU shall start sending its response message within P2y ;¢ after the request message has
$94 $94 | been correctly received. Subsequent response messages shall also be transmitted within P2y; jne f the previous
O""E]}és"e response message for multiple message responses.
P3k.Line 55 5000 Time between the end of an ECU(s) successful transmission of response message(s) and start of new external test
equipment request message. The external test equipment may send a new request message if all response messages
related to the previously sent request message have been received and if P3k.Line Minimum time expired.




23.28

4.1.2.2 Definition for ISO 14230-4—For ISO 14230-4 interfaces, Data Link The table below specifies the application timing parameter values for P2 and
Layer response time requirements are specified in ISO 14230-4- - P3. - o ’
/ TABLE 3—DEFINITION OF I1SO 14230-4 APPLICATION TIMING PARAMETER VALUES. . : . ..
Minimurn Maximum . L . - N L
Parameter value {(ms} value (ms) T ) . Descrlptlon

P2x.1ine 25 50 Time betweer external test- equnpment request:message. and the successful transmlssion of the ECU(s) response message(s) Each OBD
ECU shall start sending its response message within P2k Line after the request message has been correctly received. Subsequent
response messages shall also be transmitted within P2y jne Of the previous response message for multiple message responses.

P3k.Line . 85 5000 Time between the endof an ECU(s) successful transmission. of response message(s) and start of new external,test equrpment request
message. The external test equipment may send a new request message if all response messages related to the prevmusly sent request

| message have been received and if P3| jne minimum time expxred )

4.1.2.3 Definition for SAE J1 850——F0r SAEJ 1850 network mterfaces, the response message will be received, or if a response message has already been
on-board systems shall respond to a request within P2J1850 of a request of a previ- received, that no more response messages will be received. The apphcauon timing
ous response message. With multiple response messages possible from a single parameter value P2n&50 is specified in the table below.. .
request message, this allows as much time as is’ necessary for all. ECUs to access ' N '
the data link and transmit their response, message(s) If there is no response mes-
sage within this time penod the external test equlpment can either assume no

“TABLE4:“DEFINITION OF SAE J1850 APPLIGATION TIMING PARAMETER VALUES

Minimum value | Maximum Ui E v .
Parameter (ms) value (ms) . R + _ Description o ; L

P2;1g50 S0 100  -|Time between external testequipment request message ‘and:the-successful transmission of the ECU(s) response
. . .| message(s). Each OBD ECU shall attempt:to send its response message (or-atleast the first.of multiple response messages)
+| within P2,1g50 afterithe request message, has been correctly received.. Subsequent response:messages shall-also be: -
o~ vtransmmed wnthln P2 11850 of the prevrous response message for muitiple message responses

4.1.2.4 Definition for ISO 15765-4—For CAN bus- systems based on I1SO request message within-P2can. The table below spec1ﬁes the application tmnng
15765-4;:.the (all) respond.mg ECU(s) of the on-board;system shall respond to a parameter values for P2. . .

s

TABLE 5—DEFINITION OF IS0 15765-4 APPLICATION TIMING PARAMETER VALUES

i - o VI o e
Minimum Maximum

Parameter value (ms) | value (ms) o - ' Descrlpﬂon ' -
P2caN i 0 . 50 | Time between external test eqmpment request message and the recelpt of all unsegmemed response message: and aII f rst of segmented
i response message(s) Each oBD ECU shalrstart sendmg its response message wrthln PECAN after the request message has been correctly Teceived.
P2'can 0 5000 Tlme between the successful receptron ofa negauve response message wnh response code $78 and the next response message (posmve or negatxve
message). . .- , e . .
4.1.3 MINIMUM TIME BETWEEN REQUESTS FROM EXTERNAL TEST EQUIPMENT ~ For ISO. 14230-4 (K-Line) interfaees,' the requi_red times between request
4.1.3.1 1S0 9141-2, ISO 14230-4 - Minimum Time Between Requests from messages are specified in the ISO 14230-4. . . . .
External Test Equipment—For 1SO 9141-2 (K-Line) interfaces, the required times . The figure below shows an example of a. request message followed by four
between request messages are specified in-the ISO 9141-2. (4) response messages and another request. message
- Start P2 and'P3 Start P2 and P3-. .
P2,3k-Line—P P2,3k.Line—P>
. . . ('l 25 Fl 55- Ir m m |l 25 0 ” 5000 B .
i | T // l i i T l/ I : .
é Start P2 and P3 % i Start P2 and P3 ZP Start P2 and P3 .
=3 P2/ 3K:L|r!e_“f>_ P2 3K Lme_> h_Pz,_sK’-L‘ine—b‘ ' N
2 ¢ x 5055 g4 S0 0 25 soss 7 00 snnu n‘ = soss S y4e00  s000
m. t——tt [ t 1 — T t t +—— [ t T . -
2 A A A A A A Start of next request '
= ) .
™ . A
-£ . . .

3_ - .
] , h K
i , y

;'Reque‘stif"“. ] i )  ""  o Requestl

OBD ECU#1 Response Response [ | : ] ]

OBDECU#2 .+ TResponse

OBD ECU #3 ‘M.

FIGURE 1— ISO 9141-2 (KEY BYTES: $08 $08) AND ISO 14230-4
APPLICATION TIMING PARAMETER OVERVIEW




4.1.3.2 SAE J1850 - Minimum Tme Between Requests from External Test
Equipment—For SAE J1850 network interfaces, an external test equipment shall
always wait for a response message from the previous request, or “no response”
time-out before sending another request message. If the number of Tesponse. mes-
sages is known and all response messages have been received then the external

Start P2

————P2its50———Pp

test equipment is permitted to send the next request message immediately. If the
number of response messages is not known then the external test equipment shall

wait at least P2y g5y maximum time.

- The figure below shows an example of a request message followed by four
(4) response messages and another request message.

Start P2

P2s18s0
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] .
A A
Start P2 4 ¥

Start P2

T

. i Start P2 o )

5 PP ———P2s——P ———Pow———p
g In 1w B . 0 0. _ oo . 100
.5 L 1 ] N il LR .
,ﬁ. Confirmation A A h A 3 v N . A Start of next request A Start of next request
] X _ Ifndmber of i number of
] : i _Tesponses " responses
: . Isknown Is not known
©
£ .
&

l Request | Next Request | Next Request ]

bt
OBD ECU #1 Response Response
OBD ECU #2 Response i
1. )

OBD ECU #3 Response| -

FIGURE 2—SAE J1850 APPLICATION TIMING PARAMETER OVERVIEW

4.1.3.3 IS0 15765-4 - Minimum Time Between Requests from External Test
Equipment—For ISO 15765-4 network interfaces, the external test equipment
may send a new request message immediately after it has determined that all
responses related to the previously sent request message have been received. If the
external test equipment does not know whether it has received all TeSponse mes-
sages (e.g., after sending the initial OBD request message: Service $01, PID $00)

it shall wait (P24 maximum) after the last request (if no responses are sent) or
the Jast response message. The timer P25y of the external test equipment starts
with the confirmation of a successful transmission of the request message.

The figure below shows an example of a request message followed by three
(3) single frame response messages and another request message.

Start P2
P2can %m
¢ -
. T J - - - - - . - - ,'I - . e .
Confirmation SF Indication SFindication p ~ SFIndication Startof = Start of
A response A response A response A A Next Request A Next Request

External Test Equipment

Next Request
if# of ECUs Next Request if # of
Reduest is known ECUs is not known
>t
Single Frame i
OBD ECU #1 Response i
Single Frame’ i
OBD ECU#2 Response i
OBD ECU #3 Single Frame | .-

Response

i

FIGURE 3—ISO 15765-4 APPLICATION TIMING PARAN[ETER
'(SINGLE FRAME RESPONSE MESSAGES) OVERVIEW

The figure below shows an example of a request message followed by two
(2) single frames, one (1) multiple frame response message and another request
message. The next request message can be sent immediately by the external test

equipment after éompietiénl of all reéporise inessages’ in case the transmission of
the response messages takes longer than P20, even if the external test equip-
ment does not know the number of responding ECUs. s
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NOTE—The Network Layer timing parameters for the: multiple frame
response are not shown. Network Layer timing requirements for
legislated diagnostic messages are specified in ISO 15765-4.
The figure below shows an example of a request message followed by one
(1) single frame, one (1) multiple frame response message (completion.within

start P2 °

3

3 FIGURE 4—ISO15765-4 APPLICATION TIMING PARAMETER (SINGLE AND MULTIPLE
"~ _ FRAMERESPONSE MESSAGES NOT FINISHED. WITHIN.P2cAy) OVERVIEW .

- P2uxn) and another request message. The next request message can be sent

immediately by the external test equipment after completion of all response mes-
sages if the external test equipment knows the number of -respondirig ECUs. If
not, it needs to wait with the next request message to send until P24y is expired.

£ P2can »
§ o . 2
2 . - B ' . - ‘
37 Confirmation FF lndlcahon SF Indication ¥y End lndlcanon Star( of ’ . Start of o e
E‘ A A 1 #1 ponse #2 ° AA Naxt t Next Req ! o
. 73 R i Ve e - s T
3 : .
>3 . " .
] .
£ &
S
x
w Next Request .
-~ - - o o5 ##OFECUS | | nextRequestif# of
Request is known ECUs is not known
OBD ECU #1- Multiple Framé,Respon se:
Single Frame
OBD ECU #2 Resp'onse

FIGURE" S—ISO 157654 APPLICATION TIMING PARAMETER (SINGLE AND

NOTE—The Network Layer tlmmg parameters for “the multlple frame
response are not shown. Network Layer tlmmg requirements for

* legislated diagnostic messages are specified in 1SO 15765-4.

RESPONSE MESSAGES WITHIN P2cn) OVERVIEW

4.1.3.4 ISO 15765-4 ECU Behaviour fo a Request for Supported/Non Sup-
_ported OBD Information—The figure below shows an examiple of a typical vehi-
cle OBD configuration.

-

A

£

A = External test equxpment

B ECM (Englne Contro! Moduie) C = TCM (Transmission Control Module)

FIGURE 6—EXTERNAL ,TEST EQUIPMENT CONNECTED TO TWO (2) OBD ECUS

- NOTE—A service shall only be implemented by an ECU if supported with
" data (e.g., PID/OBD Momtor ID/Test lDIInfoType supported).

’ Typlcally the ECM supports OBD Monitor IDs which‘the TCM does not
support. In case the external test equipment réquests the staitus of such OBD Mon-
itor ID supported by the ECM, the ECM sends a positive response message and
the TCM does not send a response message (no negative response message

allowed). The external test equipment knows that the TCM will not send a posi-
tive response message based on the OBD Monitor ID supported information
retrieved prior to thé latter request.

" This shall be implemented to enhance the overall diagnostic conunumcatlon
performance between the external test equipment and the vehicle ECUs (see Sec-
tion 4.1.3.3).



4.1.4 DATA NOT AVAILABLE

4.14.1 ISO 9141-2, ISO 14230-4, and SAE J1850 - Data Not Available—

There are two conditions for which data is not available. One condition is
that the service is not supported, and the other is that the service is supported but
data is currently not available.

For SAE J1850 and ISO 9141-2 interfaces, there will be no reject message
to a functional request message if the request is not supported by the ECU. This
prevents response messages from all ECUs that do not support a service or a spe-
cific data value.

For ISO 14230-4 interfaces, there will be a response message to every
request message either positive (with data) or negative. In order to avoid unneces-
sary communication the ECU(s) which does (do) not support a functionally
requested PID, TID, or INFOTYPE is permitted to not send a negative response
message because another ECU will send a positive response message. Format and
possible codes of negative responses are specified in Section 4.2.4.

Some services are supported by a vehicle, but data may not always be avail-
able when requested. For services $05 and $06, if the test has not been run since
test results were cleared, or for service $02 if freeze frame data has not been
stored, or for service $09 if the engine is running, valid data will not be available. .
For these conditions, the manufacturer has the option either to not respond or to
respond with data that is invalid (ISO 9141-2 and SAE J1850 only). The func-
tional description for these services discuss the method to determine if the data is
valid.

4.1.4.2 ISO 15765-4 - Data Not Available—There are four 4 condmons
for which data is not available:

a. Request message is not supported: The ECU(s) which does (do) not sup-

port the functional request message shall not send any response message.

b. Request message is supported but data is not supported: The ECU(s)

which does (do) support the functional request message but does (do) not
support the requested data (e.g., PID, OBD Monitor ID, TID, or INFO-
TYPE) is (are) not allowed to send a negative response message because
another ECU will send a positive response message. If the external test
equipment sends a message including multiple PIDs and each emission-
related ECU does not support all requested PIDs then each ECU shall
send a positive response message including the supported PID(s) and
data values and shall not send a negative response message. If an ECU
does not support any of the PIDs requested it is not allowed to send a
negative response message.
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C. Request message is supported but data is currently not available: The
ECU(s) which does (do) support the functional request message but does
(do) not currently have the requested data available shall respond with a
negative response message with response code $22 - ConditionsNotCor-
rect (negative response message format is specified in Section 4.2.3). For
service $06 the use of a negative response message including response
code $22 is not permitted. For services $04 and $09 the use of negative
response code $22 is allowed only during conditions specified by OBD
regulations.
_d. ECU(s)'and the external test equipment is specified in Section 4:1.4.3.
4.1.4.3 Data Not Available Within P2 Tming—The foHowmg sections spec-
ify the request/response message handling for each protocol if the data is not
available within the P2 timing in the ECU(s).

4.1.4.3.1 ISO 9141-2 - Data not available within P2 tumng—The following
description only applies to service $09, InfoType $06 Calibration Verification
Numbers. ‘

The ECU(s) which does (do) support the functional request message but does
(do) not have the requested data available within P2 timing, a retry request mes-
sage handling shall be performed as follows:

a. If the response message is not received within P2 1ine, the external test

equipment shall stop retrying the request message after one (1) minute from

the original request.

b. The retry message shall be sent at least every four (4) seconds (between 55
ms and 4000 ms). The retry message keeps the bus alive and prevents the
external test equipment from havmg to re-initialise the bus (P3g.j jne time
out).

" c. The ECUs, which either have already sent a positive response message or
have not sent a positive response message shall not restart the requested
internal routine again.

d. The external test equipment shall record 1f all ECUs have sent the expected
number of response messages.

e. After successful completion of all response messages; the external test
equipment is required to send a request message which is “not equal” to the

- “Repeated Request” message.

Additional description is mcluded in the functional descnptlon of the corre-

sponding service.
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FIGURE 7—ISO 9141-2 (KEY BYTES: $08 $08) - DATA NOT AVAILABLE

WITHIN P2 TIMING HANDLING OVERVIEW

NOTE—For ISO 9141-2 with key bytes $94 $94 the response message timing
P2k Line shall be according to table “Definition of ISO 9141-2 appli-
cation timing parameter values”.

4.1.4.3.2 ISO 14230-4 - Data Not Available Within P2 Timing—The ECU(s)

which does (do) support the functional request message but does (do) not have the
requested data available within P2 timing, shall perform the following handling:

a. The ECU(s) shall respond with a negative response message with response

code

$78 - RequestCorrectlyReceived-ResponsePending within P2 timing.

b. ECUs which require more time than P2y ;. to perform the requested
action shall repeat the negative response message with response code $78
prior to expiration of P2y y ine urml the posmve response message is avail-
able.

c. After all positive response messages have been receiyed or a.time out
P2y ) inemax has occurred the external test equipment shall wait until P3g_
Linefin. is reached to send a new request message.
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FIGURE 8—ISO 14230-4 - NEGATIVE RESPONSE CODE RC*$78 HANDLIN! G OVERVIEW

4.1.4.3.3 SAE J1850 - Data Not Available Within P2 Timing—The

ECU(s)

which does (do) support the functional request message but does (do) not have the
requested data available within P2 tumng, a retry request message handling shall

be performed as follows:

a. If the response message is mot recéived within P2j;¢50, the external test
equipment shall stop retrying the request message after one (1) minute from

the original request.

b. The retry message shall be repeated after thirty (30°+1) seconds
c. The external test equipment shall record if all ECUs have sent the expected

number of response messages.

‘Additional description is included in the functional description of the corre-

sponding service.
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FIGURE 9—SAE J1850 - DATA N OT AVAILABLE WITHIN P2 TIMING HANDLH\IG OVERVIEW



4.1.4.3.4 IS0 15765-4 - Data Not Available Within P2 Timing—The ECU(s)

which does (do) support the functional request message but does (do) not have the

requested data available within P2 timing, shall perform the following handling: -

a. The ECU(s) shall respond with a negative response message with response
code $78 - RequestCorrectlyReceived-ResponsePending within P2 timing.

b. After correct reception of the negative response message with response codé.
$78 the P2cpymax parameter timing value shall be set to P2*cay

(5000 ms) by the external test equipment and the ECU which has sent the
negative response message. o B

¢. If another ECU also sends a negative response message with response code

$78 the P2 onmax timing parameter value shall be reset to P2*eaN.

23.33

- d. ECUs which require more-than P2*c to perform the requested action

* -~ shall repeat the negative response message with response code $78 prior to

expiration of P2*4yy until correct reception of the positive response mes-

sage. ' Iy : S

e. After all positive response messages have been received or time out

* P2*cnmax has occurred the P2 ANMAax timing parameter shall be reset to

the values specified in table - Definition of ISO 15765-4 application timing
parameter values. :

- - The figure below showsthe negative response message handling with response

code $78 for the ISO 15765-4 interface.
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. : IS : NS ’ 50
B " start P2r o ST '
P2can —p
£ I o v
g Start P2* T v '
£ P2can —p A Start of next request A Start of next request
2 ? SR
i StartP2 += L . o |
b P2can » A End of End of A o
- T . . so L) rosponsets  response #5 ]
K] + , t : :
£ Confirmation_y Ehd of - Endof - A FF Indication End of A
5 A response #1 response #2 response #3
" Next Request Next Request # of
] Request # of ECUs known ECUs not known
—»
Neg. Response Positive
0BD ECU #1 with RC=$78 Response
o Neg. Response ) Positive
OBD ECU #2 with RC=$78 Response
Multiple Frame )
OBD ECU #3 Positive Response )
RC78Pending . ! o o
Counter - +1=1 +1=2.- -nochange -1=1 -1=0 - S - -
RC78Pending - ECu#1 ~  ECU# ‘oh ECU# _ ECU#.
ECUList ECu#z Nochange oy ECU#2
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Value in ms 5000 nochange no change 50

4.1.5 MAXIMUM VALUES—TIT the data value exceeds the maximum value possi-
ble to be sent, the on-board system shall send the maximum value possible ($FF
or $FFFF). The external test equipment shall display the maximom value or an

indication of data too high. This is not normally critical for real time diagnostics,.

but for example in the case of a misfire at high vehicle speed with resulting freeze
frame data stored, this will be very valuable diagnostic information.
4.2 Diagnostic Message Format '

4.2.1 ADDRESSING METHOD—Functional addressing shall be used for all
request. messages because the external test equipment does not know which sys-
tem on the vehicle has the information that is needed.

4.2.2 MAXIMUM MESSAGE LENGTH .

4.2.2.1 ISO 9141-2, ISO 14230-4, SAE JI850 -  Maximum Message
Length—The maximum message length for request and response messages is lim-
ited to seven (7) data bytes. '

For SAE J1850 and ISO 9141-2 interfaces each unique diagnostic message

specified in this document is a fixed length, although not all messages are the

FIGURE 10-—ISO 15765-4 - NEGATIVE RESPONSE CODE RC=$78 HANDLING OVERVIEW

same length. For services $01 and $02, message length is determined by parame-
ter identification (PID). For service $05, message length is determined by Test ID.
For other services, the message length is determined by the service. This enables
the external test equipment to check for proper message length, and to recognise
the end of the message without waiting for possible additional data bytes. For ISO
14230-4 interfaces, the message length is always determined by the length infor-
mation included in the first byte of the header. I

4.2.2.2 ISO 15765-4 - Maximum Message Length—The maximum message

- length is specified in ISO 15765-2. For request messages the message length is

limited to seven (7) data bytes. '
" 4.2.3 REQUEST/RESPONSE MESSAGE FORMAT - '
"\ 4.2.3.1 IS0 9141-2, ISO 14230-4, SAE J1850, ISO 15765-4 - Request Mes-
sage Format—The following table specifies the format.of the request message.

TABLE 6—REQUEST MESSAGE FORMAT FOR ISO 914i42, I1SO 14230-4, SAE J1850, ISO 15765-4

Data Byte Parameter Name Cvt _Hex Value Mnemonic
#1 Request Service [dentifier M XX .- - SIDRQ
#2 service specific data byte#1 u X .
#3 service specific data byte#2 U XX —
#4 service specific data byte#3 u xx "
#5 service specific data byte#4 U XX -
#6 - service specific data byte#5 U Lxx -
#7 service specific data byte#6 v XX -
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.The message format defined for some services for the ISO 15765-4 protocol
allows for an.optional number of data bytes in the request message.sent'by the
external test equipment. If these are included in the request message; support of
those optlonal data bytes becomes mandatory for the server/ECU .

4.2.3.2 ISO-9141-2,;ISO 14230-4; SAE J1850 - Positive Response Message
Format—The followmg table specifies the format of the positive response mes-
sage .

TABLE 7—POSITIVE 'RESPONSE MESSAGE FORMAT
o FOR ISO 9141-2, 1SO 14230-4, SAE J1850

Data Byte “Parameter Name Cvt Hex Value Mnemonic
#1 L Posmve Response Servu:e Identifier M XX SIDPR
#2 service specific data by1e#1 U XX -
#3 service specific data byte#2 U XX -
#4 service specific data byte#3 U XX -
#5 service specific data byte#4 ] XX -
#6 - | service specific.data-byte#5 u XX -
#7 service specific data byte#6 [V} XX -
4.2.3.3 ISO 15765-4 - Positive Response Message Format—The following
table specifies the format of the positive response message
TABLE 8—POSITIVE RESPONSE MESSAGE FORMAT FOR ISO 15765-4
Data Byte Parameter'Name . - Cvt Hex Value Mnemonic
#1 : Positive Response Service Identifier M XX SIDPR b
. 4
#2 service specific data byte#1 U XX o
o#3 service specific data byte#2 -U XX -
# servio sp’ec]ﬁq data byte#3 - U XX -
e C #n2 service specific:data byte#fm-2 u XX -
#n-1 service specific data byte#m-1 B U XX -
T ¥n ' service spécific data byte#m: u- ) XX -
n: this value depends on the response message length 3
m: this value depends on the response message length ~ 1 N

4.2.3.4 ISO 14230-4, ISO 15765-4 - Negative Response Message Format—
This section includes additions, exceptions, and/or restrictions for the ISO i

The following table -s‘peciﬁesﬂ the format of the negative-response-inessage.

standards which apply. .
TABLE S—NEGATIVE RESPONSE MESSAGE FORMAT FOR 1SO 14230-4, 1ISO 15765-4 .
.. - DataByte-.. -| ~ } Parameter.Name o | - Cwt Hex-Value -Mnemonic - -
#1 Negative Response Service Identifier E— . ‘ oM 7F SIDNR .
) #2 " | Request Service Identifier ) S M| Tx SIDRQ
#3 ResponseCode N M T oxx RC_ o=

4.2.4} RESPONSE CODE PARAMETER DEFINITION—Response  codes shall be
implemented in‘an ECU which Supports a service(s) not having valid data avail- P2 Line and P2, timing.

o ’ A “TABLE 10—NEGATIVE RESPONSE CODE-DEFINITION : ‘ o

able at the time of a request or can not respond with valid data avarlable within

'

|- Supported:by ‘Hex ... fiae e * e B s e di i ' -
IS0 Value Lo . Definition of Response Code ..~ |.-., Mnemonic..

14230-4 10 generaIRe]ect-- BT U L o et L GR-
’ . ) Thrs resporise oode |ndlcates that the service is rejected Bit the server (ECU) does not specify the reason of the re]ectron } ) I»
14230-4 1 serviceNotSupported ) SNS

This response code indicates that the requésted action will not be taken because the server (ECU) does not support the requested service., .
142304 | 12 | subFunctronNolSupported -InvalidFormat * SFNSIF

s This response code mdrcates that the requested action will not be taken because ‘the server (ECU) does not support the arguments of the request ‘ ‘

message or the format of the argument bytes do not match the prescribed format for the specified service. i’
14230-4 21 busy-RepeatRequest ) BRR
15765-4 This response code indicates that the server (ECU) is temporarily too busy to perform the requested operation. For ISO 15765-4 protocol the client

(external test equipment).shall behave as defined in 1SO 15765-4..In a multi-client (more than.one external test equipment, e.g., telematic client)

environment the dlagnostlc reduest message of oné client might be blocked temporarily by a negatlve response message with response code $21 while

another clrent fmrshes a dragnoshc task. Therefore this negative response code‘is” only allowed to be used during the mmalrsatron sequence of the

protocol... i

NOTE lf the server (EOU) is.able to perform the. diagnostic task but.needs additional trme to flnlsh the task and prepares the response message, the

negative response message with response code $78 shall be used instead of $21. :
14230-4 22 conditionsNotCorrectO‘rRequestSequenceError CNCORSE
15765-4 This response code indicates that lhe requested action will not be taken because the server. (ECU) prereqmsrte conditions are not met. This request may

also occur when sequence sensitive requests are issued in the wrong order. ! . .
14230-4 78 req CorrectiyF i Resp Pending ) T . RCR-RP
16765-4 This response code indicates that thé requést message was received correctly, and that any parameters in the request message were valid, but the

action to be performed may not be completed yet. This response code can be used to indicate that the request message was properly received and

does not need to be re-transmitted, but the server (ECU) is not yet ready to receive another request. The negative response message with this response

code may be repeated by the ECU(s) within P2y ine = P2can = P2*nax Until the positive response message with the requested data is available.




4.2.5 HEADER BYTE DEFINITION OF ISO 9141-2, ISO 14230-4, AND SAE

J1850—The first three (3) bytes of all diagnostic messages are the header bytes..” .-
For SAE J1850 and ISO 9141-2 interfaces the value of the first header byte is - -

dependant on the bit rate of the data link and the type of message, refer to SAE

J1850 and ISO 9141-2. The second header byte has a value that depends on the..

type of message, either a request or a response.

For ISO 14230-4 interfaces, the value of the first header byte indicates the
addressing mode (physical/functional)-and the length of the data field. The second
header byte is the address of the receiver of the message: The third header byte for

23.35

all interfaces is the physical address of the sender of the message. The external

* test equipment has the address $F1. Other service tools shall use addresses in the

range from $F0 to $FD. The response to-all request messages will be independent
of the address of the external test equipment requesting the information. Vehicle

- manufacturers shall not use the header bytes defined in SAE J1979 for any pur-

pose other than diagnostic messages. When they are used, they shall conform to
this specification.
i

L - TABLE 11—DIAGNOSTIC MESSAGE FORMAT FOR ISO 9141-2, ISO 14230-4, SAE J1850 - s -

Header bytes (Hex) T Data bytes - o h i
ﬁriorityl'l'ype ‘ | Target add;'ess (hex) . v ’ Source address (hex) #1 I #2.; ‘ | #3 | #4 I #5 7 I #6 | m#7 ERR‘ I RESP
Diagnostic request at 10.4 kbit/s: SAE J1850 and ISO 9141-2

68 l 6A B v - | F1 | -~ == = Maximum 7 data bytes- - e | Yes | < Noy
Diagnostic response at 10.4 kbit/s: SAE J1850 and ISO 9141-2 ‘ l
48 I 6B | ECU addr l Maximum 7 data bytes TR - I " Yes | No
Diagnostic request at 10.4 kbit/s (ISO 14230-4) . -
11LL LLLLb 33 . . l F1 | Maximum 7 data bytes Lt I Yes | No
Diagnostic response at 10.4 kbit/s (ISO 14230-4)
10LL LLLLL | F1 . | addr [ Maximum 7 data bytes | -Yes I No
Diagnostic request atr41.6 kbit/s (SAE J1850) ) ) )
61 6A | F1 I ) Maximum 7 data bytes . . , I ) _Yesi | Yes )
Diagnostic response at 41.6 kbit/s (SAE J1850)
41 6B ‘ ] addr ! . Maximum 7 data bytes | Yes - l - Yes

NOTE—LL LLLL = Length of data bytes; RSP = In-frame response;. ERR =
Error Detection

4.2.6 HEADER BYTE DEFINITION OF ISO 15765-4—Each CAN frame is identi-

fied by a CAN Identifier. The size of the identifier is either 11 bit or 29 bit. The

CAN identifier shall always be followed by an eight (8) byte CAN frame data

field (refer to ISO 15765-4 Road vehicles - Diagnostics on Controller Area Net-

work (CAN) — Part 4: Requirements for emissions-related systems; see’ section
“Data length code (DLC)”). Depending on the message type, up to three (3) bytes
(FlowControl) are used for the PCI-(Protocol Control Information) prior to the
Service Identifier (only included in single frame or first frame) and data byfes of
the message. ’ : ' )

TABLE 12—DIAGNOSTIC MESSAGE FORMAT FOR ISO 15765-4

Header bytes

'CAN frame data field

CAN Identifier (11 or 29 bit) S # | “#2 l

#3 | # ‘ #5 | 86 | #7 s

4.2.7 DATA BYTES DEFINITION OF ISO 9141-2, ISO 14230-4, SAE J1850, AND
ISO 15765-4—For the ISO 9141-2, ISO 14230-4, and the SAE J1850 protocol
the first data byte following the header is the diagnostic service identifier, and the
remaining data bytes vary depending on the specific diagnostic service. For the
ISO 15765-4 protocol the first data byte following the CAN Identifier in a single
frame and first frame is the PCI (Protocol Control Information, number of bytes

varies, depending on frame type), then diagnostic service identifier, and the:

remaining data bytes vary depending on the specific diagnostic service.

4.2.8 NON-DATA BYTES INCLUDED IN DIAGNOSTIC MESSAGES WITH SAE

J1850—All diagnostic messages will use a cyclic redundancy check (CRC) as in
SAE J1850 as the error detection (ERR) byte. In-frame response (RSP) is speci-
fied as optional in SAE J1850. For messages specified in this document, the RSP
byte is required in all request and response messages at 41.6 kbit/s, and is not
allowed for messages at 10.4 kbit/s. The in-frame response byte shall be the node
address of the device transmitting the RSP. SAE J1850 specifies additional mes-
sage elements that may be included in diagnostic messages. Use of these message
elements is beyond the scope of this document, but needs to be considered when
specifying total diagnostic messages.

4.2.9 NON-DATA BYTES INCLUDED IN DIAGNOSTIC MESSAGES WITH ISO
9141-2 AND ISO 14230-4—Messages will include a checksum, specified in ISO
9141-2 and ISO 14230-4, after the data bytes as the error detection byte (ERR).
There is no provision for an in-frame response.

4.2.10 BIT POSITION CONVENTION—Some data byte values include descrip-
tions that are based on bit positions within the byte. The convention used is that
the most significant bit (MSB) is referred to as “bit 7,” and the least significant bit
(LSB) is referred to as:“bit 0,” as shown in the figure below. :

MSB | LSB
7 6] s5]afs3]2]1] o

_FIGURE 11—BIT POSITION WITHIN A DATA BYTE

4.3 Allowance for Expansion and Enhanced Diagnostic Services—This
document allows for the addition of diagnostic services both as industry standards
and manufacturer specific services. The diagnostic services $00 through $OF are
reserved - to be specified by SAE and/or ISO. - . . :

4.4 Definition of PIDs for Service $01 and $02—All PIDs are defined in
Appendix B.

4.5 Format of Data to be Displayed—The table below indicates the type
of data and minimum requirements for format of the display.
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e ‘ o e ‘TABLE 13—FORMAT OF DATA TO.BE:DISPLAYED. - Lo v

‘Data : SRR Services Tel et mee B Display'Format T
.. '.Device.D -'source address of response A - ISO 9141 -2:Hexadecimal (00 to FE). '~
R .. }.+1SO 14230-4:Hexadecimal (00 to.FF) .
: “ " SAE J1850:Hexadecimal (0 to FF) =~
= ISO 15765 4: Hexadec:ma| (11 bit or 29bit GAN' ldentmer)
Parameter ID (PID) $01 & $02 ’ Hexadeclmal (00 to FF) descnpnon (see Appendlx B)
P Frame number . e . . $02 Declmal (0 t0255) R . o .o . R
, Data values $01 & $02 See Appendix B
Dlagnostlc trouble ‘codes ¢ $03'& $07  *P*"BY*C" or "U”, plus 4 hexadeclmal characters andlor DTC def nition - st
X : B - - J2012 - : BADE
“TestiDr = - — $05, $06 & $08 ‘Hexadecimal (00 to FF) - - -
-~ - Testvalue-and testlimits - - - . - $05 Engineering units for Test IDs less than $80 (see Appendlx C ) Demmal (0 to255) ‘
for test 1Ds greater:than $80 2
- Testvalue and test limits N $06 Decimal:(0:10:65535)
Component ID $06 Hexadecimat (00 to 7F)
Optional databytes .. - . " Rl A $08: 4 bytes, each decimal (0 to 255) (see Appendix F )
Vehicle information fype $09 Hexadecimal (00 to 7F) (see Appendix G) . L TP
vVehicle information data - .+ | $09. ASCII for information types $02 and $04;
s S S L. . . R -~ -|.. Hexadecimal-for-information type $06- - L -
Decimal for information type $08 (see Appendnx G) St et o -

5. Diagnostic Service Definition for ISO 91412, 150 14230-4, and SAE __

J1850
t -5.1-Service $01 - Request-Current Powertrain Diagnostic Data
5.1.12 FUNCTIONAL DESCRIPTION—The:-purpose ofthis' service is to allow

accéss to éuirent emission-felated data valiiés, including andlogue inputs and out-"

puts, digital inputs and outputs, and system.status information. The request.for
mformatlon includes a parameter.identification (PID) value that indicates: to the
on-board system the spemﬁc information: requested PID. spemﬁcatlons, sca]mg
mformauon, and display. formats are. mcluded in Appendlx B. .

The ECU(s) will respond to this message by transmitting r.he requested data
value last determined by the system. All data values returned for sensor readings
will be actual readings, not default or substitute values used by the system
because of a fault with that sensor. LT L

“encoded PID that indicates, for each-ECU;;

TABLE 14——REGUEST CURRENT POWERTRAIN DIAGNOSTIC DATA REQUEST MESSAGE

__Not all PIDs are applicable or supported by all § jstems. PID $00 is a'bit-
PIDs, that ECU. supports. P]D
$00-shall-be-supported by all ECUs that- respond o-a-service $01 request, because
the external test equipment that conforms to SAE J1978 use the presence of a

" response message by the vehicle to this requést Tnessage to determine which pro-

tocol.is supported for diagnostic commumcanons Appendlx A -defines how to
encode supported PIDs.

5.1.2 MESSAGE DATA BYTES
.-~ 5.1.2:1 .Request Current Powertrain. Dzagnostzc Data Request MessageDef
inition . (read suppon‘ed PIDs). N . .

(READ SUPPORTED PIDS) .
_DataByte | ParameterName . _ ot | Hexvaue | ''Mnemonic |
S # Request current powertrain diagnostic data request SID. A M .0 .- SIDRQ . |
Lo #2 PID(see Appendix A): : r MU e DX . = TPIDg »
JREEI B ) i ¢ ' T i : i ¢ g !
5.1.2.2 Request Current: Powertrain Diagnostic Data Response: Message .
Definition (report supported PIDs)
o . : ) "7 TABLE 15—REQUEST CURRENT POWERTRAIN DIAGNOSTIC DATA RESPONSE MESSAGE
. '(REPORT SUPPORTED PIDS) '
DataByte i S " Parameter Name cvt Hex Value " -Mnemonic ' |- -
# . . | Requestcurrent powertrain diagnostic data response SID M a A _Slvlilrl?l:li PR
data record of supported PID = | PIDREC_: :
ey FR B » . o o b, . SUpported PID M XX : PID.
I T data A, M XX DATA_A
#4 - t. - dataB, M XX DATA.-B
L #5 I dataC, M xx: . DATA.C .
#6 . dataD] M XX DATA D




5.1.2.3 Request Current Powertrain Diagnostic Data Request Message Def-
inition (read PID value)
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TABLE 16—REQUEST CURRENT POWERTRAIN DIAGNOSTIC DATA REQUEST MESSAGE.

(READ PID VALUE)
Data Byte Parameter Name Cvt Hex Value Mnemonic
# Request current powertrain diagnostic data request SID M o1 -- SIDRQ
#2 PID (see Appendix B) MIC o x| ~ PID
C = Conditional — PID value shall be one of the supported PIDs of previous response message oo T B °
5.1.2.4 Request Current Pawertram Diagnostic Data Response Message
Deﬁmtton (Report PID Value) o . 3 B ; . ~
TABLE 17—REQUEST CURRENT POWERTRAIN DIAGNOSTId DATA RESPONSE MESSAGE e .o
(REPORT PID VALUE) ) .
Data éyte Parameter Name Cvt . Hex Value Mnemonicr
# Request current powertrain diagnostic data response SID ) M 41 " SIDPR
data record of 1st supported PID = o PIDREC_
S #2 PID M XX- -- PID.
#3 : ) data A, E M XX DATA_A
#4 data B, (o] XX DATA B
#5 / data C, [¢] XX DATA_C
#6 - . . dataD ] C XX -DATA_D
C = Conditional — data B - D depend on selected PID value

NOTE—The PID, which is included in the request message may be sup-
ported by all emission-related ECUs, which shall comply with this
-specification. Therefore, multiple response messages are sent by

the vehicle ECUs.

5.1.3 PARAMETER DEFINITION

5.1.3.1 PIDs Supported—*“Appendix A” specifies the interpretation of the
data record of supported PIDs.

5.1.3.2 PID and Data Byte Descriptions—“Appendix B” specifies standar-
dised emission-related parameters.
5.1.4 MESSAGE EXAMPLE—The example below shows how the “Request cur-
rent powertrain diagnostic data” service shall be implemented.
5.1.4.1 Step #1: Request Supported PIDs.from Vehicle—The external test
equipment requests supported PIDs (PID = $00, $20) from the vehicle. Refer to
Appendix A to interpret the data bytes in the response messages.

TABLE 18—REQUEST CURRENT POWERTRAIN DIAGNOSTIC DATA REQUEST MESSAGE

Message direction: External test equipment — All ECUs
Message Type: Request
Data Byte Description (all values are in hexadecimal) Byte Value (Hex) Mnemonic
# Request current powertrain diagnostic data requeét SID 01 SIDRQ
#2 PID used to determine PID support for PIDs 01-20 00 PID
TABLE 19—REQUEST CURRENT POWERTRAIN DIAGNOSTIC DATA RESPONSE MESSAGE:
Message direction: ECU#1 — External test equipment
Message Type: Response
Data Byte Description (all values are in hexadecimal) Byte Value (Hex) Mnemonic

#1 Request current powertrain diagnostib data response SID 41 SIDPR

#2 PID requested 00 PID

#3 - Data byte A, representing support for PIDs 01, 03-08 10111111b = $BF DATA_A .

#4 Data byte B, representing suppori for PIDs 09, 0B-10 10111111b =$BF DATA_B

#5 Data byte C, representing support for PIDs 11, 13, 15 10101000b = $A8 DATA_C

#6 Data byte D, representing support for PIDs 19, 1C, 20 10010001b = $91. DATA_D

TABLE 20—REQUEST CURRENT POWERTRAIN DIAGNOSTIC DATA RESPONSE MESSAGE
Message direction: ECU#2 — External test equipment
Message Type: Response
Data Byte Description (all values are in hexadecimal) Byte Value (Hex) Mnemonic

#1 A Request current powertrain diagnostic data response SID 4 ) : SIDPR
#2 PID requested ' Q0 - PID
#3 Data byte A, representing support for PID 01 - 10000000b = $80 DATA_A
#4 Data byte B, representing support for PID 0D ‘ ) 00001000b = $08 DATA_B
#5 Data byte C, representing no support for PIDs 11-18 00000000b = $00 DATA_C
#6 Data byte D, representing no support for PIDs 19-20 00000000b = $00 DATA_D
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TABLE 21—REQUEST CURRENT POWERTRAIN DIAGNOSTIC DATA REQUEST MESSAGE

i IR

M ge directi Ext | test equipment — All ECUs ; 2
- Message Type:: | Reqg .
Data Byte Description (all values are in hexadecimal) B Byte Value (Hex) - " Mnemonic
#1 . _Eléquest.current povoiértrain diagnostic data request SID. [o]] - - SIDRQ
_o#2 _.BID requested . e ' . 20 PID
TABLE 22—REQUEST CURRENT POWERTRAIN DIAGNOSTIC DATA l-;iESPONSE MESSAGE '
Message direction: | ECU#1 — External test equipment
Message Type: | Response -
“pataByte | T Description (all values are in hexadecimal) Byte Value (Hex) Mnenionic
= # i Request current powertram diagnostic data response SID At 'ﬂ_ _t SIDPR
T2 PID requested- 20 PID
B . #3 ; Data byte A, rebresenting support for PID 21 10000000b = $80 DATA_A ¢
' . #4 ' Data byte B, representing no support for PIDs 29-30 00000000b = $00 DATA_B
~] © "#5 | Datébyte G, representing nosupportfor PIDs 3138 . __ _ - 00000000b = $00 . - bARC Lo
L _#E | Data byte D, representing no support for. PIDs 39-40_ ~00000000b=$00 " |"* DATAD' .

“ " NOTE—ECU %2 ddes riot send a'response messdge because it indicated
with the previous response message ‘that it does not support PID

$0.°

Now the external test equipineht creates an internal list of supported PIDs
for'eact ECU. The ECU #1 (ECM) supports the following PIDs: $01, $03 - $09,

$0B - $11, $173; $15, $19, $IC $20, $21 The ECU#Q(TCM) supports the PIDs:

5.1.4.2 Step#2: Request PID from Vehzcle—The extemal test equipment

requests the following PID from the vehicle:

““PID $01:Number of emission-related powertram DTCs and MIL status,
PID is supported by ECU #1 (ECM) and ECU #2 (TCM)

$01 and $0D. : .
TABLE 23—REQUEST CURRENT POWERTRAIN DIAGNOSTIC DATA REQUEST MESSAGE
Message direction: | External test equipment — All ECUs - : !
Message Type Request
Data Byte Description’-v‘(éll3v'a[ué§"aié in hexadecimal) e Byte Value (Hex) Mnemonic
f‘ __#1 | Request current powertrain diagnostic data request SID ) RO I SIDRQ
L #2” B PID: ﬂumber of emlsgon{ela(ed powertrain DTCs and MIL status . c o1 ) PID
TABLE 24—REQUEST CURRENT POWERTRAIN DIAGNOSTIC DATA RESPONSE MESSAGE
Message direction: ECU#1 — External test equipment = -
. Message Type Response
Data Byte- Descriptmn (all values arein hemdemmal) - = Byte Value (Hex) Mnemomc
ooo# - Request current powenram dlagnostlc data response SID _ . a1 SIbPR
. #2- _ PID: Number of emission-related powertrain DTCs and MIL status o1 ~ PID
#3 MIL: ON; Number of emission-related powertrain DTCs: 01 81 DATA_A
#4 Misfire -, Fuel system -, Comprehensive monitoring 33 DATA_B
#5 Catalyst -, Heated catalyst -, ..., monitbring supported FF DATA_C
#6 _Catalyst -, Heated:catalyst~, ..., monitoring test complete/not complete 63 "DATAD
TABLE 25-REQUEST CURRENT POWERTRAIN DIAGNOSTIC DATA RESPONSE MESSAGE
Message direction: ECU#2 — External test equipment -
Message Type: Response
Datd Byte Description (all values are in hexadecimal) Byte Value (Hex) Mnemonic
# ‘Request current powertrain diagnostic data response SID 41 SIDPR
#2 PID: Number of emission-related po‘werlrainvDTCs and MIL status 01 PID
#3 MIL: OFF; Number of emission-related powertrain DTCs: 01 01 DATA_A
#4 Comprehensive monitoring: supported, test complete 44 DATA_B
#5 Catalyst -, Heated-catalyst -, ..., monitoring supported 00 DATA_C
- #6 _~ _ | Catalyst+ Heated catalyst -, ..., monitoring test complete/not complete 00 DATA_ D




I
The external test equipment requests the following PID from the vehicle:
—PID $19:Bank 2 - Sensor 2, PID is supported by ECU #1 (ECM)
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TABLE 26—REQUEST CURRENT POWERTR'AIN"DIAGNO_ST!Q DATA REQUEST MESSAGE

‘Message direction: | External test equipment — All ECUs

M ge Type: [ Re

q

~ Data Byte Descrlptlon (aII values are in hexadeclmal) Byte Valee (Hex) . Mnemct;nic i
# Request current powertrain diagnostic data request SID 01 - SIDRQ .
#2 PID: Oxygen Sensor Output Voltage (B2 - s2) 19- - ‘ ©PID !
Short Term Fuel Trim (B2 - S2) B : o ) N N
TABLE 27—REQUEST CURRENT POWERTRAIN DIAGNOSTIC DATA RESPONSE MESSAGE
Message direction: ECU#1 — External test equipment
Message Type: Response - R .
. Data Byte. Description (all values.are in hexadecimal) Byte.Value (Hex). . Mnemonic . |. .
#1 Request current powertrain diagnostic data response SID - 4@ - : ) SIDPR - ~
] PID: Oxygen Sensor Output Voltage (B2 - $2) 19- : PID
Short Term Fuel Trim (B2 - S2) o e )
#3 - Oxygen Sensor Output Voltage (B2 - S2): 0.8 Volt A0 - - |~ DATA_A
#4 Short Term Fuel Trim (B2 - S2): 93.7 % 78 DATA_B

NOTE—ECU#2 does not support PID $19 and therefore does not send- a--

TESpONSe message.
5.2 Service $02 - Request Powertrain Freeze Frame Data

5.2.1 FUNCTIONAL DESCRIPTION—The purpose of this service is to -allow
access to emission-related data-values in a freeze frame. This allows expansion to
meet manufacturer specific requirements not necessarily related to the required
freeze frame, and not necessarily containing the same data values as the required
freeze frame. The request message includes a parameter identification (PID)-value
that indicates to the on-board system the specific information requested. PID
specifications, scaling information, and dlsplay formats for the freeze frame are
included in Appendix B.

The ECU(s) will respond to this message by transmitting the requested data
value stored by the system. All data values returned for sensor readings will be
actual stored readings, not default or subsntute values used by the system ‘because
of a fault with that sensor.

Not all PIDs are applicable or supported by all systems. PID $00 is-a bit-
encoded PID that indicates, for each ECU, which PIDs that ECU supports. There-

fore, PID $00 shall be supported by all ECUs-that respond to a service $02 request
as specified even if the ECU does not have a freeze frame stored at the time of the
request.

Appendix A defines how to encode supported PIDs.

PID $02 indicates the DTC that caused the. freeze framie data to be stored. If
freeze frame data is not stored in the ECU, the system shall report $00 00 as the
DTC. Any data reported when the stored DTC is $00 00 may not be valid.

The frame number byte will indicate $00 for the mandated freeze frame data.
Manufacturers may optionally save additional freeze frames and use this service
to obtain that data by specifying the freeze frame number in the request message.
If a manufacturer uses these additional freeze frames, they will be stored under
conditions specified by the manufacturer, and contam data spec1ﬁed by the manu-
facturer.

5.2.2 MESSAGE DATA BYTES :

5.2.2.1 Request Powertrain Freeze Frame Data Request Message Deﬁmtwn
(Read Supported PIDs)

TABLE 28—REQUEST POWERTRAIN: FREEZE FRAME DATA REQUEST MESSAGE

(READ SUPPORTED PIDS) - .

Data Byte : Parameter Name Cvt Hex Value Mnemonic

#1 Request powertrain freeze frame data request SID - - - M- 02 - SlDRQ*f'j— i

#2 PID (see Appendix A)_ M| XX PD

#3 frame # . M T xx FRNO!

5.2.2.2 Request Powertrazn/Freeze Frame Data Response Message Defini- . ~
tion (Report Supported PIDs)
TABLE 29—REQUEST POWERTRAIN FREEZE FRAME DATA RESPONSE MESSAGE —. .- - -
(REPORT SUPPORTED PIDS) - . E v

Data Byte Parameter Name Cvt” Hex Value Mnemonic

#1 Request powertrain freeze frame data response SID - - M 42 SIDPR "
T2 PID ' M x PID.

#3 frame # M XX FRNO

data record of supported PIDs = [ '+ DATAREC_

#4 Data A: supported PIDs, - M XX - DATA_A-

#5 Data B: supported PIDs, M XX DATA_B

#6 , . Data C: supported PIDs, M XX ~ DATAC

#7 : Data D: supported PIDs ] M XX " - DATAD. .-
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..5.3:2:2 Request Current Powertram Dtagnosttc Data: Response Message'
Definition (PID $01)

<t

TABLE 37——REQUEST CURRENT POWERTBAIN DIAGNOST! IC DATA RESPONSE MESSAGE (PID $01)

B

Data Byte- Parameter Name L - — Cvt- - Hex Value - - ‘Mnemonic
# ‘Request current powertrain diagnostic data response SID ° ™M R D ‘SIDPR
Too#2..0 7| PID {Number of emission-related DTCs and MIL status} i ) M o1 S L PD.
, data record = [ i i . el DATAREC_
#3 --Data A, o - - M DATA_A
#4 ‘Data B, S DATA_B
#5 .-Data C; T M DATA_C
- #6 . -Data.-D] - M - .. DATA_D
5.3.2.3 Request Emtsszon-Related Drc Request Message Deﬁnttwn BN
TABLE 3B—REQUEST EMISSION-RELATED DTC REQUEST MESSAGE: oI
- Data Byte . Parameter Name Cvt _ Mnemonic
“ o ~Requesi-emissjon;reiafed»DTC request-SID M - 08 SIDRQ
5.3. 24 Request Emtsston-Related bre Response Message Deﬁmtzon - -
. " TABLE 39-—-REQUEST EM]SSION-RELATED pTC RESPONSE MESSAGE
-DataByte - - Parameter-Name - CVt - Hex: Value ~-Mnemonic:
#1 .| - Request emissioni:related DTC response SID .43 - SIDPR™
#2 7 - | DTCH#1.(HighByte) == : : ) 2 xx . DTC1HI
#3 1 - DTC#1 (Low Byte). e o7 . o ;. MIC AXKT T CLDTEILO .
2ioemat U DTCER (High Biyte) o T ; A MG T " DTC2HI -
C#5 DTC#2{(Low Byte) 5 S MIC - X% PTC2LO - .-
#6 DTC#3 (High Byte) : MIC. Loxx " DTC3HI
#7. ,.DTC#3 (Low Byte) . C i < R L R M/C XX . .DTC3LO
‘C= Condmonal —DTC#1, DTC#2, and DTC#3 are always present If no valid DTG -number is includéd the DTE values shall contain'$00 ‘ Ty
5.3.3 PARAMETER DEFINITION—This service does not support any-parameters. C— ECU #1 (ECM): - P0143 P0196 P0234 P02CD P0357
5.3.4- MESSAGE EXAMPLE—The example below shows™ how:"the Request' POA24 ’
emission-related DTCs” service shall be- nnplemented “The- extérnal- test eqmp- — ECU#2 (TCM): P0443

ment requests emission-related DTCs frorn the vehicle. The: vehicle supports the’
1SO 14230-4 protocol. The ECU#1 (ECM) -has six<(6)-] DTCs Stored, the ECU-#2'
(TCM) has one (1) DTC stored, and the ECU #3 (ABS/Traction Control) has no
DTC stored.

f— ECU #3 (ABS/Traction Control):no DTC“stored (response message is
optional for ISO 9141-2-and SAE ¥ 1850)
Thie external test equipment requests-the following PID from the vehicle:
— PID $01: Number of emission-related DTCs “and MIL status, PID is
supported by ECU #1 (ECM), ECU#2 (TCM), and ECU #3 (ABS/I‘rac~
tion Control)

TABLE 40—REQUEST CURHENT POWERTRAIN DIAGNOSTIC DATA REQUEST MESSAGE

Message direction: External test equipment & AII ECUs

ge Type: | Req
Data Byte >D'esc|"i-ption (ali ilalues are ia he-xade;:imali' ' Byte Value (Hex) Mnemonic
#1 . Request current powertrain diagnoé’&c‘ data request SID* - 01 SIDRQ '
#2 “PID: Number of emission-related DTCs ‘and MIL Eia(hs B v o1 PID
TABLE 41—REQUEST CURRENT POWERTRAIN DIAGNOSTIC DATA RESPONSE MESSAGE 3 ’ ,
Message direction: ECU#1 — External test equjpment
Message Type: | ‘Response :
Data Byte Description (all values are in hexadecimal) Byte Value (Hex) Mnemonic
#1 ’Réque§t"éuﬁént powertrain diagnostic data response SID T oM SIDPR ~
# PID: Number of emission-related DTCs and.MIL status Y - -PID .
#3 MIL: ON; Number of emission-related DTCs: 06 86 DATA_A
#4 Misfire -, Fuel system -, Comprehensive monitoring 33 DATA_B
#5 Catalyst -, Heated catalyst -, ..., monitoring supported FF DATA_C
#6 Catalyst -, Heated catalyst -, ..., monitoring test complete/not complete 63 DATA_D




TABLE 42—REQUEST.CURRENT POWERTRAIN DIAGNOSTIC DATA RESPONSE. MESSAGE
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Message direction: ECU#2 — External test equipment E
Message Type: Response
DataByte .~ Description (all values are in hexadécimal). =77 "0~ Byte Value (Hex) ‘Mnemonic
#1 Request current powertrain diagnostic data response SID a4t : SIDPR
#2 PID: Number of emission-related DTCs and MIL status 01 PID
#3 MIL: OFF; Number of emission-refated DTCs: 01 - 01 DATA_A
#4 Comprehensive monitoring: supported, test complete 44 DATA_B
#5 Catalyst -, Heated catalyst -, ..., monitoring sup'ported 00 ¢ DATA_C
#6 Catalyst -, Heated catalyst -, ..., monitoring test complete/not complete  "00:- z. DATA_D
h TABLE 43—REQUEST CURRENT POWERTRAIN DIAGNOSTIC DATA RESPONSE MESSAGE R e
. Message direction: ‘ ECU#3 — External test equlbme:nt : ’ . N
Message Type: | Response R - B _
Data Byte - oo .. .. Description (all values are in hexadecimal) ’ _/ Byte value (Hex) ' Mnemonic
“#1 Request current powertrain diagnostic data response SID M SIDPR*
#2 PID: Number of emission-related DTCs and MiL status - 01 PID
#3 MIL: OFF; Number of emission-related DTCs: 00 00:: - v DATA_A
#4° Comprehensive monitoring: supported, test complete © 00 - DATA_B
#5 Catalyst -, Heated catalyst -, ..., monitoring supported 00 N DATA_C
#67 Catalyst -, Heated catalyst -, ..., monitoring test complete/not complete 00~ ] DATA_D
The external test equipment requests emission-related DTCs because ECU #1 i
has six (6) DTCs stored, ECU #2 has one (1) DTC stored, and ECU #3-has no (0) o e
DTC stored. e N T . e e P -
.. . TABLE44—REQUEST EMISSION-RELATED DIAGNOSTIC TROUBLE CODES REQUEST MESSAGE o
. Message direction: | External test equipment — All ECUs . e . . ‘ .
Message Type: | Request . !
__DataByte 7 Description (all values are in hexadecimal) ' i Byte Value (Hex) Mnemonic
-# Request emission-related DTC request SID 03 SIDRQ - ’
-* TABLE 45—REQUEST EMISSION-RELATED DIAGNOSTIC TROUBLE CODES RESPONSE MESSAG_El - N
Message direction: ECU #1 — External test equipment ;
Mes g Typeﬁ'r' R F h o )
Data Byte Description (all values are in hexadecimal) Byte Value (Hex) __Mnemdhlc_
#1 Request emission-related DTC response SID 43 SIDPR
#2 DTC#1 High Byte of P0143 01. DTC1HI
#3 DTC#1 Low Byte of P0143 43 DTCILO.
#4 DTC#2 High Byte of P0196 o1 DTC2HI
#5 DTC#2 Low Byte of P0196 96 DTC2LO
#6 DTC#3 High Byte of P0234 102 DTC3HI
#7 DTC#3 Low Byte of P0234 34 - DTC3LO-
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TABLE 46-—REQUEST EMISSION-RELATED DIAGNOSTIC TROUBLE CODES: RESPONSE MESSAGE

Message direction: ECU #2 — External test equipment
M ge Type: Resy
Data Byte - Description (all values are in hexadecimal). Byte Value (Hex) Mnemonic:
#1° Request emission-related DTC response SID 43 SIDPR
#2 DTC#1 High Byte of P0443 04 DTC1HI
#3 DTC#1 Low Byte of P0443 .43 DTC1LO
#4:" DTC#2 High Byte: 00 00 DTC2HI
#5 DTC#2 Low Byte: 00 00 DTC2LO
#6 DTC#3 High Byte: 00 00 DTC3HI-
#7 | DTC#3 Low Byte: 00 00 DTC3LO
TABLE 47-—REQUEST EMISSION-RELATED DIAGNOSTIC TROUBLE CODES RESPONSE MESSAGE
Message direction: | ECU #1 — External test equipment
Message Type: Response B i
Data Byte ' ) " Description (all values are in hexadecimal) Byte.Value,(Hex) Mnemonic
o Request emission-related DTC response SID 43: 2 SIDPR
#2 DTC#1 High Byte of PO2CD 02 DTC1HI
#3 DTC#1 Low Byte of P02CD . cD DTCILO
#4 DTC#2 High Byte of P0357 03 DTC2H!
#5 DTC#2 Low Byte of P0357 57 DTC2LO
#6 DTC#3 High Byte of POA24 0A DTC3Hi
#7 DTC#3 Low Byte of POA24 ‘o4 DTC3LO
TABLE 48—REQUEST EMISSION-RELATED DIAGNOSTIC TROUBLE CODES RESPONSE MESSAGE
Message direction: | ECU #3 — External test equipment
Message Type: | Response :
" Data Byte T o Description (all values are in hexadecimal) Byte Value (Hex) Mnemonic
#1 ~Request emission-related DTC response SiD 43 SIDPR
#2 DTC#1-High Byte: 00 00 DTC1HI
#3 DTC#1 Low Byte: 00: 00 DTC1LO
#4 DTC#2 High Byte: 00 00 DTC2HI
#5 DTC#2 Low Byte: 00 00 DTG2LO
#6 DTC#3 High Byte: 00 00 DTC3HI
#7. . | DTC#3LowByte: 00 00 DTC3LO

NOTE—For ISO 9141-2 and SAE J1850 protocols the ECU #3 response
message is optional because there is no DTC stored. If ISO 14230-4
protocol is supported by the vehicle, ECU #3 shall send a positive

response-message with no DTCs.

5.4.1 FUNCTIONAL DESCRIPTION—The purpose of this service is to provide a
means for the external test equipment to command ECUs to clear all emission-
related diagnostic information. This includes:

Number of diagnostic trouble codes
Diagnostic trouble codes

Trouble code for freeze frame data

Freeze frame data

Oxygen sensor test data

Status of system monitoring tests

On-board monitoring test results

Distance travelled while MIL is activated
Number of warm-ups since DTC cleared
Distance since diagnostic trouble codes cleared
Minutes run by the engine while MIL activated
Time since diagnostic trouble codes cleared

(can be read with Service $01, PID $01)
(can be read with Service $03)

(can be read with Service $02, PID $02)
(can be read with Service $02)

(can be read with Service $05)

(can be read with Service $01, PID $01)
(can be read with Services $06 and $07)
(can be read with Service $01, PID $21)
(can be read with Service $01, PID $30)
(can be read with Service $01, PID $31)
(can be read with Service $01, PID $4D)
(can be read with Service $01, PID $4E)
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Other manufacturer -specific “cleanng/resetung” -dctions  may also occur i request. with' SAE 71850 and ISO’ 9141-2 interfaces, or will send 4 negative

response to this request message. E response message with-1ISO 14230-4: interfaces, as descnbed in ISO 14230-4.-

For safety and/or technical design reasons, some ECUs may not respond to- tlns 5.4.2" MESSAGE DATA BYTES : B
service under all conditions. All ECUs shall respond to this service request with 5.4.2.1 Clear/Reset Emlsston-Related Dtagnosrtc Information: Request
the ignition ON and with the engine net running. ECUs that carinot perform this Message Deﬁmtzon R
operatlon under other condmons, such as with- the engine running, will ignore the st ’

. . * TABLE 49—CLEAR/RESET EMISSION-RELATED DIAGNOSTIC INFORMATION REQUEST MESSAGE

Data Byte Parameter:Name * ' : B It - Cvt- . Hex Value ° Mnemonic
.2 Clear/reset emission:related diagnostic information request SID IR R T R | R 04 . SIDRQ
5.4.2.2 Clear/Reset Emission-Related Diagnostic Information Response pe A
Message Definition e A o Coe
TABLE 50-_CLEAR/RESET EMISSION-RELATED DIAGNOSTIC INFORMATION RESPONSE MESSAGE
’ Data Byte ! o Parameter Name T ' T i " Tevt 77 HexValue ! Mnemonic
_# . Clear/reset emission-related di ic information response SID. e oMo .44 . .. _SIDPR _

5.4.3 PARAMETER DEFINITION—This service does ot support any paratiéters. " response message because the ¢onditions to perform the fequested action are not

5.4.4 MESSAGE EXAMPLE—This example is based on the example of service  met. For ISO 14230-4 protocol ECU #3 will send a negative response message
$03 as described in Section 5.3.4. The external test equipment commands the with response code $22 - conditionsNotCorrect. In such case the external test 1
vehicle to Clear/reset emission-related diagnostic information with the engine equipment shall post a message with-“Stop engine and turn ON ignition” and.then
running. The ECU #1 (ECM) and ECU #2 (TCM) will send a response message repeat the service $04 command and check for response messages from all emis- !
to confirm that all emission-related diagnostic information is cleared. For ISO sion-related ECUs installed in the vehicle. ) )
9141-2 and SAE J1850 protocols ECU #3 (ABS/Traction Control) will not send a o '

TABLE 51—CLEAR/RESET EMISSION;REEATED DIAGNOSTIC INFORMATION REQUEST MESSAGE

Me'ssager,direc'tien: [External test equipment - AII ECUs N . - o .
Data Byte B . ‘ ... .. Description (all values are in hexadecimal) . 1 . Byte Value (Hex) Mnemonic _ |’ !
# . Clear/reset emission-related diagnostic information request SID . - =04 : - - .- SIDRQ ) X
- - : - , f ;
TABLE §2—CLEAR/RESET EMISSION-RELATED DIAGNOSTIC INFORMATION RESPONSE MESSAGE . |
Message direction: | ECU#1 — External test equipment T o ' T ) T T o e m :
Message Type: | Response h o i
Data Byte . Description (all values are in hexadecimal) L . Byte Value (Hex) Mnemonic .
# Clear/reset emission-related diagnostic information response SID * - -~ 44 SIDPR
) TABLE 53—CLEAR/RESET EMISSION-RELATED DIAGNOSTIC INFORMATION RESPONSE MESSAGE
Message direction: ECU#2 — External test equipment ~ - : . o e - R
) 'Message Type: |; Respdnse S . o
Data Byte Description (all values are in hexadecimal) ) Byte Value (Hex) Mnemonic
#1 Clear/reset emission-related diagnostic information response SID 4 SIDPR
- TABLE 54—~NEGATIVE RESPONSE MESSAGE -
Message direction: ECU#3 — External test equipment : ) T B
Message Type: | Response o T oo e ;, N “ : A . |
Data Byte . Description (all values are in hexadecimal) ) ) Byte Value (Hex) =~ Mnemenic \[
#1 Negative Response Service Identifier . } o . A { S . _SIDNR _ _
#2 Clear/reset emission-related diagnostic information request SID . B 04 ' SIDRQ ! !
#3 Negative Response Code: conditionsNotCorrect ) . . o : 22 ] . NR_CNC
' NOTE—For ISO 14230-4 protocol the conditions of ECU#3 to Clear/reset ~ " the conditions of the vehicle have changed by the user. Now, all ECUs
emission-related diagnostic information are not met. Therefore ECU

shall send a positive response message to the external test equipment
#3 sends a negative response message with-response code “conditions- .- to confirm successful operation of the Clear/reset emissjon-related
NotCorrect”. The external test equipment shall repeat the request after dlagnostlc information service.
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5.5 Service $05 - Request Oxygen Sensor-Monitoring Test Results

5.5.1 FUNCTIONAL DESCRIPTION—The purpose’ of this service .is to allow
access to the on-board oxygen sensor monitoring test results. The same informa-
tion may be obtained by the use of service $06.

The request message for test results includes a Test ID value that indicates the
information requested. Test value definitions, scaling mformanon and display
formats are included in Appendix C. -

Many methods may be used to calculate test results for this service by different
manufacturers: If data values are to be reported using these messages that are dif-
ferent from those specified, ranges of test values have been assigned that can be
used which have standard units of measure. The external test equlpment can con-
vert these values and display them in the standard units.

The ECU will respond to this message by transmitting the requested test data
last determined by the system. The latest test results are to be retained, even over

multiple .ignition OFF cycles, until replaced by more recent test results. Test
results are requested by Test ID.

Not all test values are applicable or supported by all vehicles. An, optional fea-
ture of this service is for the ECU to indicate which Test IDs are supported. Test
ID $00s a bit-encoded value that indicates support for Test IDs from $01 to-$20.
Test ID $20 indicates support for Test IDs. $21 through $40, etc. This is the same
concept as used for PID-support in services $01 and $02 as specified in Appendix
A. If Test ID $00 is-not supperted, then the ECU does not use this feature to indi-
cate Test'ID support.

5.5.2 MESSAGE DATA BYTES

5.5.2.1 Request Oxygen Sensor Monitoring Test Results Request Message
Definition (Read Supported TIDs)

TABLE 55—REQUEST OXYGEN SENSOR MONITORING TEST RESULTS REQUEST MESSAGE

(READ SUPPORTED TIDS)
Data Byte Parameter Name Cvt Hex Value Mnemonic
# Request oxygen sensor monitoring test resuits réquest SID M 05 SIDRQ
#2 Test ID (see Appendix A) M XX . TID
#3 02 Sensor# M’ xx 028NO
5.5.2.2 Request Oxygén Sensor Monitoring Test Results Response Message
Definition (Report Supported TIDs)
TABLE 56—REQUEST OXY GEN SENSOR MONITORING TEST RESULTS RESPONSE MESSAGE
(HEPORT SUPPORTED TIDS)
Data Byte - Parameter Name Cvt- _ HexValue Mnemonic
#1 Request oxygen sensor monitoring test results response SID M- 45 . SIDPR
# Test ID ) M XX D -
#3 02 Sensor # M XX 02SNO- '
#4 data record of supported Test IDs = [ Data A: supported Test IDs, M XX "DATA_A
#5 Data B: supported Test IDs, M XX DATA_B
#6 Data C: supported Test IDs, M XX DATA_C
#7 Data D: supported Test IDs ] M XX DATA_D
5.5.2.3 Request Oxygen Sensor Monitoring Test Results Request Message
Definition (Read TID Values)
TABLE 57—REQUEST OXYGEN SENSOR MONIT_ORINé TES;if RESULTS REQUEST MESSAGE
(READ TID VALUES)
Data Byte Parameter. Name Cvt .. Hex Value Mnemonic
# ~Request oxygen sensor monitoring test resuits request SID _M 05 SIDRQ
#2 Test ID M XX TID
#3 02 Sensor # M XX 02SNO
5.5.2.4 Request Oxygen Sensor Mohitb’ring Test Results Response Message
Definition (Report TID Values)
TABLE 58—REQUEST OXYGEN SENSOR MONITORING TEST RESULTS RESPONSE MESSAGE
(REPORT TID VALUES)
Data Byte Parameter Name Cvt Hex Value .Mnemonic
#1 Request oxygen sensor monitoring test results response SID M © 45 SIDPR
#2 TESTID M XX TID:
T #3 02 Sensor # M XX 02SNO
#4. data record of Test ID = [ Test Value M XX TESTVAL
#5 - Minimum Limit C XX MINLIMIT
#6 Maximum Limit J C XX MAXLIMIT
© = Conditional — if the supportéd>T-esrt ID is a constant A($01 - $04) the parameters Minimum and Maximum Limit shall not be included

5.5:3 PARAMETER DEFINITION.
5:5.3.1 Test IDs Supported—The Test IDs supported is the same concept as
used for PID support in services $01 and $02 as specified in Appendix A.
5.5.3.2 Test ID and Data Byte Descriptions— ‘Appendix C” specifies stan-
dardised and vehicle manufacturer specific Test ID ranges.

5.5.3.3 Oxygen Sensor Location Definition—The Oxygen sensor location
value used in the request message shall indicate the Oxygen Sensor location as
defined by PID $13 or $1D as specified in Appendix B.
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23.47.

Oxygen sensor location (one, and only one bit can be'setio.a 1) L . < z
Bit Sensor location1) Alternative sensor location2) - ;= - I
.0 Bank 1.- Sensor 1 . .Bank 1 - Sensor 1 ! |
. 1 Bank 1 - Sensor 2 . e _Bank1-Sensor2 = S ST &
2 Bank 1 - Sensor 3 - Bank 2 - Sensor. 1
e 8 Bank 1.- Sensor 4. . .. R e e - Bank 2-.Sensor2 . - - - -
4" Bank 2 - Sensor 1 . Bank 3.- Sensor1
5 - ~ Bank 2 - Sensor2 - B M T R Bank 3- Sensor2° ST o - o e
6 Bank 2 - Sensor 3 . e . . Bank4-Sensor{ - oo oot o .
7. Bank 2 - Sensor 4 - Bank 4 - Sensor 2 o
1) I Service $01 PID $13 supported. ~ ~ T Tt -
2) If Service $01 PID $1D supported. .

5.5.3.4 Test Result Description—The followmg table deﬁnes the test result

. TABLE GO—J'EST RESULT DESCRIPTION

Hex .. - #ofbytes. .

[ Déséfiption —

00-FF 1

The Test Result parameter includes either a constant or a calculated value depending _gﬁ_ the Test ID. |

5.5.3.5 Minimum and Maxzmum Test Limit Description—~The - - following -
table defines Minimum and Ma)umum Test. L1m1t

‘TABLE 61—MINIMUM AND MAXIMUM TEST LIMIT DESCRIPTION

.

Test Limit # of bytes Description
Minimum -1 The minimum test limit (only for calculated test result) is the minimum value to which the test result is compared.-
The Test Limit value is either a minimum or a maximum value to which the test results are compared. The Test: Lxm|t isaone byte unsxgned
numeric value (0 - 255). , i B R e
Maximum 1 The maximum test limit (only for calculated test result) is the maximum value to which the test resuit is compared. -

Results of latest mandated on-board oxygen sensor.monitoring test, see ﬁg-
ure below.

Oxygen
©Sensor -
output

2)

. Nurnbers refer fo test ID ~ 806 505 .

i

5.5.4 MESSAGE EXAMPLE—The example Bel&v shows how the “Request ox'sr-:

gen sensor monitoring test results” service shall be 1mplemented

5.5.4.1 Step #1: Request Oxygen Sensor Monitoring Test Results (Request:

Jor Supported Test IDs) from Vehicle—The external test equipment requests all
supported Test IDs from the vehicle. Refer to the example of service $01 how to.
request supported PIDs (same concept is used for supported TIDS) PID $13 is
supported by ECU #1. This is important information for the external test equnp—
ment in order to identify the correct O2 Sensor location. :

As a result of the supported TID request the external test equipment creates
an internal list of supported TIDs for each ECU: The ECU #1- (ECM) supports

Test IDs $01 - $06, $70, $71 and $81. The ECU #2 (TCM) does not support any
Test IDs : .

TABLE 62—REQUEST OXYGEN SENSOR MONITORING TEST RESULTS REQUEST MESSAGE *

d .- Lean -
e

" FIGURE 13—TESTID VALUEEXAMPLE. ..

. 5.54.2 Step #2: Request Oxygen Sensor Monztorzng Test Fesults from Vehi-
cle— The external test equipment sends two (2) “Request oxygen sensor monitor-
ing test results” request messages to the vehicle. The two (2) request messages
mclude the following Test IDs: :

— lst request message:Test IDs $01
- —2nd request message:Test IDs $05 i .
" NOTE—In general, the external test equipment should read the test status of
: - sservice'$01 PID $01 prior to execute service $05 with Test ID $01
" and $05 to verify, whether the tests are supported and completed.
The test values reported may be invalid if the test is not completed.

Message direction: External test equipment — All ECUs
Message Type: | Reql
Data Byte Description (all values are in hexadecimal) Byte Value (Hex) Mnemohic
#1 Request oxygen sensor monitoring test results request SID 05 SIDRQ
#2 TID: Rich to lean sensor threshold voltage (constant) 01 TID
#3 O2 Sensor #: Bank 1 - Sensor 1 01 028NO




23.48

TABLE 63—REQUEST OXYGEN SENSOR MONITORING TEST'RESULTS RESPONSE MESSAGE

Message direction: ECUi#1 — External test equipment
Message Type: Response
Data Byte Descﬁ‘pﬁon (ﬁll values are in hexadecimatl) Byte Value (Hex) Mnemonic
# Request oxygen sensor monitoring test resuits response SID 45 SIDPR
#2 TID: Rich to lean sensor threshold voltage (constant) 01 TID
#3 02 Sensor #: Bank 1 - Sensor 1 01 02SNO
#4 Test Limit: 450 mV 5A TESTVAL
NOTE—ECU#2 does not support any Test IDs and therefore does not send
a response message.
TABLE 64—REQUEST OXYGEN SENSOR MONITORING TEST RESULTS REQUEST MESSAGE
Messadge direction: External test equipment — All ECUs
Message Type: ~| " ‘Request
Data Byte Description (all values are in hexadecimal) Byte Value (Hex) Mnemonic
#1 Request oxygen sensor monitoring test results request SID 05 ) - SIDHQ‘
#2 TID: Rich to lean sensor switch time (calculated) 05 TID
#3 02 Sensor #: Bank 1 - Sensor 1 01 02SNO
TABLE 65—REQUEST OXYGEN SENSOR MONITORING TEST RESULTS RESPONSE MESSAGE : )
Message diréction: ECU#1 — External test equipment
Mességé Type: Response ) :
Data Byte Description (all values are in hexadecimal) Byte Value (Hex) Mnemonic
#1 Request oxygen sensor monitoring test results response SID 45 SIDPR
#2 TID: Rich to fean sensor switch time (calculated) 05 TID
#3 02 Sensor #: Bank 1 - Sensor 1 o1 028NO
#4 Test Limit: 72 ms (milliseconds) 12 TESTVAL
#5 Minimum Limit: 0 ms 00 MINLIMIT
#6 Maximum Limit: 100 ms 19 MAXLIMIT

5.6 Service $06 - Request On-Board Monitoring Test Results for Spe-
cific Monitored Systems

5.6.1 FUNCTIONAL DESCRIPTION—The purpose of this service is to allow
access to the results for on-board diagnostic monitoring tests of specific compo-
nents/systems that are not continuously monitored. Examples-are catalyst moni-
toring and the evaporative system monitoring.

The vehicle manufacturer is responsible for assigning Test IDs and Component
IDs for tests of different systems and components. The latest test results are to be
retained, even over multlple ignition OFF cyéles, until replaced: by miore recent
test results. Test résults aré requested by Test ID. Test results are reported only for

supported combinations of test limit type and comporent ID, and are reporteq as

positive (unsigned) values. Only one test limit is included in a résponse message,
but that limit could be either a minimum or a max1mum limit. If both 4 minimum
and maximum test lumt are to be reported, then two (2) response messages will be

transmitted, in any order. The most significant bit of the “test limit type / compo-

_nent ID” byte will be used to indicate the test limit type.

An optional feature of this service is for the ECU to indicate which Test IDs are

b supported. Test ID $00 is a bit-encoded value that indicates support for Test IDs

from $01 to $20. Test ID. $20 indicates support for Test IDs $21 through $40, etc.
This is the same concept as used for PID support in services $01 and $02 as spec-

" ified in Appendix A. If Test ID $00 is not supported, then the ECU does not use

this feature to indicate Test ID support.

“This service can be used as an altérnative to'sérvice $05 to report oXygen sensor
test results.

5.6.2 MESSAGE DATA BYTES

3. 6.2.1 Request On-Board Monitoring Test Resulis for Spectﬁc Momtored
Systems Request Message Deﬁmtton (] Read Supported TIDs)

: TABLE 66—REQUEST ON-BOARD MONITORING TEST RESULTS FOR SPECIFIC
MONITORED SYSTEMS REQUEST MESSAGE.(READ SUPPORTED TIDS)

Data Byte . Parameter Name Cvt Hex Value:- Mnemonic
#1 Request on-board monitoring test resuits for specific monitored systems request SID M 06 SIDRQ
#2 Test ID (see Appendix A) M XX TID
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5.6.2.2 Request On-Board Monitoring Test Results for Specific Monitored P R R S R T e e SR
Systems Response Message Definition (Report Supported TIDs)

- ~TABLE 67—REQUEST ON-BOARD MONITORING TEST RESULTS-FOR SPECIFIC MONITORED SYSTEMS RESPONSE MESSAGE (REPORT SUPPORTED TIDS)- -~~~

Data Byte . . ... .77 ParameterName " o o o : T Cvt’ | “HexValue - “Mnemonic <
C# Request on-board monitoring test results for spegific monitored systems response SID M 46 -1. SIDPR

#2 Test ID . . - - M x| T,

_#3. . | FillerByte ) e M Fo. | ... .

data record of supported TestIDs = [ . Pl : DATAREC. .

#4 . e E Data A: supported Test IDs, . : LT M XX DATA_A - .-

#5 ) ) ’ . Data B: supported Test IDs, .M XX ., DATAB " °
#6 ’ A - Data C:'supported Test IDs, ™ < - M XX " 'DATA_C
#7 . R e -Data D: supported Test IDs | s M- XX . DATA_D-

5.6.2:3' Request On-Board Monitoring Test Results for Specific Monitored
Systems Request Message Definition (Read Test Results) Lo

o L B T St A S N R

TABLE 68—REQUEST ON-BOARD MONITORING TEST RESULTS FOR SPECIFIC MONITORED SYSTEMS REQUEST MESSAGE (READ TEST RESULTS) _

Data Byte Parameter Name . Cwvt Hex Value Mnemonic
#1 Request on-board monitoring test results for specific monitored systems request $ID ’ o M 06 SIDRQ
#2 Test ID (request test results) - , e XX s L TID

5.6.2.4° Requiest On-Board Monitoring Test Results for Specific Monitored ™™~ e
Systems Response Message Definition (Report Test Results) ]

" TABLE 69—REQUEST ON-BOARD MONITORING TEST RESULTS FOR SPEGIFIC MONITORED SYSTEMS RESPONSE MESSAGE (REPORT TEST RESULTS) |

Data Byte ’ Parameter Name ) B ’ ’ Cvt Hex Val‘ue_ Mnemonic ,
#1 Request on-board monitbring test results for sbecific monitored systems response SID ) M 46 ) SIDPR
#2 Test ID (report test results) o o o Do M XX TID
. #3 Test Limit Type.& Component.ID. - - M- XX o] - THCID
data record of Test ID = - R . - - - TIDREC_
#4 - ] T TestValue (HighByte) -~ =~ - ~— = = o e e e e - I T Uk T TUUUTVHE T
#5 Test Value (Low Byte) ! M. XX TVLO
- #6 - - IR Test Limit (High Byte} - - B - - - G - XX - TLHE -eeef
C#7 . ... TestLimit (Low Byte) ] g . i C XX TLLO - - ‘
C = Conditional — if Test Limit is either a Minimum or a Maximum Limit depends on the parameter Test Limit Type & Component ID value (bit 7) ) ' i

5.6.3 PARAMETER DEFINITION . N 3.6.3.3. Test Limit Type and Component ID Description—The ~Test Limit
5.6.3.1 Test IDs Supported—The Test IDs supported is the same conceptas  Type and Component ID is a one (1) byte parameter and is defined in the table
used for PID support in services $01 and $02 as specified in Appendix A. below. SR ) .
5.6.3.2 Test ID and Data Byte Descriptions—“Appendix C” specifies stan- I . T : ) -
dardised and vehicle manufacturer specific Test ID ranges; which are permitted to -~~~ - s - R T s .
be supported in this service. : R

' TABLE 70—TEST LIMIT TYPE AND COMPONENT ID DESCRIPTION T T T e e

Parameter name bit Description

Component ID 0-6 Component ID - manufacturer specified - necessary when multiple components or systems are present on the vehicle and have the same
definition of Test ID. i N . o

If the same testis performed on more than one component, multiple test results shall be reported for that Test ID. For example, a test for
bank 1 catalyst.can be the same as a testfor a-bank 2 catalyst, or a test for a pre-catalyst oxygen sensor can be the same as a test for a

post-catalyst oxygen sensor. In either case, a request for a single Test ID would result in two test results being reported with different
Component IDs. oo -

Test Limit Type 7 Most significant bit indicates type of test limit, where: - N
s s - ©o s ] 0 testiimit is- maximum-value - test fails if test value is-greater than this value. - .- s
1~ test limit is minimum value - test fails if test value is less than this value.

5.6.3.4 Test Result Description—The Test Result represents the test result - .. ... . ~.° ° 770 = 7 - LA - P :
and is defined in the table below. i

©* "~ TABLE71—TESTRESULT DESCRIPTION™ "= * = = = - T

S . -Description ” -

_ Parameter name . #of bytes

Test Result 2 Test result - this value shall be less than or equal to the test limit if most significant bit of Test Limit Type and Component ID byte '
(High and Low is '0', and shall be greater than or equal to the test limit if most significant bit of Test Limit Type and Component ID byte is '1'. The
Byte) Test Value is-a two byte unsigned numeric value (0 - 65535). - - - - -
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5.6.3.5 Test Limit description—The Test Limit is defined in the table below.

TABLE 72—TEST LIMIT DESCRIPTION

Parameter name # of bytes

Description

Test Limit

2
(High.and Low Byte)

The Test Limit value is either a minimum or a maximum value to which the test results are compared. The: Test Limit is a two
byte unsigned numeric vafue (0 - 65535). .

5.6.4 MESSAGE EXAMPLE—The example below shows how the “Request on-
board monitoring test results for specific monitored systems” service shall be
implemented.’

5.6.4.1 Step #1: Request On-Board Monitoring Test Results for Specific
Monitored Systems ( Request for Supported Test IDs)—The external test equip-
ment requests: all supported Test IDs from the vehicle. Refer to the example of
service $01 how to request supported PIDs (same concept is used for supported
TIDs).

As a result of the supported TID request the external test equipment creates
an internal list of supported TIDs for each ECU: The ECU #1 (ECM) supports
Test ID $02. The ECU #2:(TCM) does not support any Test IDs.

- 5.64.2 Step #2: Request On-Board -Monitoring Test Results for Specific
Monitored Systems—The external test equipment sends a “Request on-board
monitoring test resulis for specific monitored systems” request message with one
(1) supported Test ID to'the vehicle. The response messages indicate which Com-
ponent IDs are supported. The request message includes the following Test ID:

— Test ID $02 - Lean to rich sensor threshold voltage (constant), (supported
Component IDs: $04, $16) o
NOTE—In general, the external test equipment should read the test status of
service $01 PID $01 prior to execute service $06 with Test ID $01
and $06 to verify, whether the tests are supported and completed.
The test values reported may be invalid if" the test is not completed

TABLE 73—REQUEST ON-BOARD MONITORING TEST RESULTS FOR

SPECIFIC MONITORED SYSTEMS REQUEST MESSAGE

Message direction: | External test equipment — All ECUs
M ge Type: Req
Data Byte Descnptlon (all values arein hexadectmal) Byte Value (Hex) . Mnemonic
#1 ! Request on-board-monitoring test results for-specific monltored systems request SID 06 - SIDRQ- -~ -
g2 TID Lean'to fich sensor threshold voltage (constant) ) 02 ’ TID
R . ) TABLE 74—REQUEST ON-BOARD MONITORING TEST RESULTS FOR
’ SPECIFIC MONITORED SYSTEMS RESPONSE MESSAGE
Message direction: | ECU#1 — External test equipment
M ge Type: Resp
Data Byte Description (all values are in hexadecimal) Byte Value (Hex) Mnemonic ‘
# Request on-board monitoring test results for specific monitored systems résponse SID. .. 48 SIDPR- |
#2 TID Lean to rich sensor threshold voltage (constant) 02 . TID
3 Test Limit Type: test limit is:minimum value; Component,ID: 04 84 ‘ TLTCID
#4 Test Value High Byte: test fails if test value is less than test limit 00 : TVHI
#5 Test Value Low Byte: test fails if test value is less than test limit 10 TVLO
#6 Minimum Test Limit High Byte 00 TLHI
#7 Minimum Test Limit Low Byte 00 TLLO
:NOTE—ECU#2-does not support any Test IDs and therefore does not send -
aresponse message.
TABLE 75—REQUEST ON-BOARD MONITORING TEST RESULTS FOR
ces . SPECIFIC MONITORED SYSTEMS RESPONSE MESSAGE
Message direcfion: * | 'ECU#1— External test equipment
Messager'l'-ypé: Re;ponse

Data Byte Description (all values are 'in hexadecimal) Byte Value (Hex) Mnemonic

#1 Request on-board monitoring test results for specific monitored systems response SID 46 SIDPR

#2 TID Lean to rich sensor threshold voltage {constant) 02 ' TiD

#3 Test Limit Type: test limit is maximum value; Component ID: 16 16 TLTCID

#4 Test Value High Byte: test fails if test value is greater than test limit 00 TVHI

#5 Test Value Low Byte: test fails if test vaiue is greater than test fimit 32 .. TVLO

#6 Maximum Test Limit High Byte 00 TLHI

#7 - Maximum Test Limit Low Byte 20 TLLO

NOTE—The above example shows that the test in ECU #1 for Test ID 02
and Component ID 04 passed and that the test in ECU #1 for Test
ID 02 and Component ID 16 failed.



5.7 Service $07 - Request Emission-Related Diagnostic Trouble Codes
Detected During Current or Last
Completed Driving Cycle

5.7.1 FUNCTIONAL DESCRIPTION—The purpose of this service s to enable the'r_ ‘
external test equipment to obtain “pending” diagnostic trouble codes detected

during current or last completed driving cycle for emission-related components /
systems that are tested or continuously monitored during normal driving: condi-

intended use of this data is to assist the service technician after a vehicle repair,

and after clearing diagnostic information, by reporting test results after a smgle'

driving cycle. If the test failed during the driving cycle, the DTC associated with™
that test will be reported. Test results reported by this service do not necessarily
indicate a faulty component / system. If test results indicate a failure after addi-
tional driving, then the MIL will be illuminated and a DTC will be set and
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can always beused to request the results of the latest test, independent of the set-
ting of a DTC.

. Test results for these components/systems are teported in the same format as

" the DTCs in service $03 - refer to the functional description for service $03.

_ If less than three (3) DTC values are reported for failed tests, the response mes-
sages used to report the test results shall be filled with $00 to fill seven (7) data

- ‘bytes. This maintains the required fixed message length for all messages.
tions. Service $07 is required for all DTCs and is independent of Service $03. The.. .

If there are no test failures to report, responses. are permitted but not required
for SAE J1850 and ISO 9141-2 interfaces. For ISO 14230-4 interfaces, the ECU
will respond with a report containing no codes (@l DTC values shall contam $00)

5.7.2 MESSAGE DATA BYTES

5.7.2.1 Request Emission-Related Diagnostic Trouble Codes Detected dur-
ing Current or Last Completed Driving Cycle Request Message Definition

reported with service-$03, indicating a faulty component-/ system. This service -~ - v

“TABLE 76—REQUEST EMISSION-RELATED DIAGNOSTIC TROUBLE CODES DETECTED-

DURING CURRENT OR LAST COMPLETED DRIVING CYCLE REQUEST MESSAGE

Data Byte Parameter Name -~ cvt' Hex Value Mnemonic
#1 Request emission-related diagnostic trouble codes d d during or last K d driving M 07 SIDRQ
cycle request SID R A -
5.7.2.2 Regquest Emission-Related Diagno.s;tic Trouble Codes Detected Dur- ) - V
ing Cuirent or Last Completed Driving Cycle Response Message Definition ~ - o T
- TABLE 77—REQUEST EMISSION-RELATED DIAGNOSTIC TROUBLE CODES DETECTED
‘DURING CURRENT OR LAST COMPLETED DRIVING CYCLE RESPONSE MESSAGE
Data Byte Parameter Name Cvt . Hex Vafue _ . . Mnemonic
#. Request emission-related diagnostic trouble codes detected during current or last completed drlvlng M 47 -- - SIDPR
cycle response SID
#2 DTC#1 (High Byte) " MIC xx DTC1HI
#3 DTC#1 (Low Byte) M/C XX DTCiLO
#4 DTC#2 (High Byte) . . m/Ic XX DTC2HI
#5 DTC#2 (Low Byte) M/IC XX DTC2LO
# - DTC#3 (High Byte) M/C xx DTC3HI -
#7 DTG#3 (Low Byte) L ol owmec XX _DTC3LO
C = Conditional — DTC#1, DTC#2, and DTC#3 are always present. If no valid DTC number is included the DTC values shall contain $00 ‘

573 PARAMETER DEFINITION—This service does not support any parameters.
5.7.4 MESSAGE EXAMPLE—Refer to message example of service $03.

5.8 Service $08 - Request Control of On-Board System, Test or Compo-
nent

5.8.1 FUNCTIONAL DESCRIPTION—The purpose of this service is to enable the

external test equ1pment to control the operation of an on-board system, test or
component.

The data bytes will be specified, if necessary, for each Test ID in Appendix F,

and will be unique for each Test ID. If any data bytes are unused for any test they~

shall be filled with $00 to maintain a fixed message length.
Possible uses for these data bytes in the request message are:-.
— Turn on-board system/test/component ON
~— Turn on-board system/test/component OFF
— Cycle on-board system/test/component for ‘n’ seconds.

Possible uses for these data bytes in the response message are:
— Report system status |
— Report test results
An optional feature of this service is for the ECU to indicate whlch Test IDs are
supported. Test ID $00 is a bit-encoded value that indicates support for Test IDs
from $01 to $20. Test ID $20 indicates support for Test IDs $21 through $40, etc.
This is the same concept as used for PID support in services $01 and $02 as spec-
ified in Appendix A. If Test ID $00 is not supponed then the ECU does not use
this feature to indicate Test ID support.
5.8.2 MESSAGE DATA BYTES
5.8.2.1 Reguest Control of On-Board Devzce Request Message Deﬁmtzon
( read supported TIDs) ; .

TABLE 78—REQUEST CONTROL OF ON-BOARD DEVICE REQUEST MESSAGE (HEAD SUPPORTED ;I'IDS)‘:

Data Byte ‘Parameter Name : .. .Cvt Hex Value Mnemonic
# ’ Request control of on-board device request SID - M 08 " ' SIDRQ
#2 Test D (see Appendix A) M XX . TD . .
data record of Test ID = : . TIDREC_
#3 - o © ‘DataA; - M 00" - DATA_A
#4 DLtk DataB, - iM 00 DATA B +
#5 . . A - DataC, -~ -... . - M. 00 - - DATA_C -
#6 : Data D, .M 00. . DATA_D:
#7 : . et - DataE] i M 00 - - "DATA_E
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5.8:2.2 Request Control of On-Board Device Response Message Deﬁmtwn
(Report Supported TIDs)

TABLE 79—REOUEST CONTROL OF ON-BOARD DEVICE RESPONSE MESSAGE

(REPORT SUPPORTED TIDS)
Data Byte Parameter Name Cvt Hex Value Mnemonic
#1 | Request control of on-board device response Sllﬁ‘ M 48 SIDPR
. #2 Test ID M xx )
#3 FillerByte M 00 " FB
data record of supported Test IDs = [ R TIDREC_
#4 Data A: supported Test IDs, M XX DATA_A:
#5 . . Data. B: supported Test IDs, M XX DATA. B
#6 Data C: supported Test IDs, M XX DATA_C
#7 Data D: supported Test IDs } M XX DATA_ D -
5.8.2.3 Request Control of On-Board Device Request Message Definition
(read TID values)
TABLE 80—REQUEST CONTROL OF ON-BOARD DEVICE REQUEST MESSAGE (READ TID VALUES)
Data Byte ~Parameter Name Cvt- Hex Value Mnemonic
# ’ Request control of on-board device request SID ) M 08 "7 SIDRQ
#2 Test ID (request Test ID values) M XX TID
data record of Test ID = [ TIDREC_
#3 Data A, M/C XX DATA_A
#4 Data B; . M/C XX DATA_B
#5 DataG, =+ ° " M/C XX DATA_C
#6 Data D, M/C XX DATA_D
#7 DataE] M/C XX DATA_E
C =Conditional-— Data A - E-shall be filled with $00 if unused
5.8.2.4 Reqiiest Control of On-Board Device Response Message Definition
(report TID values)
TABLE 81—REQUEST CONTROL OF ON-BOARD DEVICE RESPONSE MESSAGE (REPORT TID VALUES)
Data Byte Parameter Name Cvt Hex Value Mnemonic
# Request control of on-board device response SID M. 48 © . SIDPR.”
# " Test ID (report Test ID values) ST M XX " TID
data record of Test ID:={ : TIDREC..
#3 Data A, M/C XX DATA. A,
#4 Data B, M/C xx _.DATA_B
#5 Data C, M/IC XX DATA_C-
#6 Data D, M/C XX DATA_D
7 , _ DataE] mIC XX DATA_E
C.= Conditional — Data A - E shall be filled; with- $00. if unused

5.8.3 PARAMETER DEFINITION
5.8.3.1 Test IDs Supported—Refer to Apperidix A.
5.8.3.2 Test ID and Data Byte Descriptions—Refer to Appendix E.
5.8.4 MESSAGE EXAMPLE—The example-below shows how “Request control
of on-board system, test or component” service shall be implemented.
5.8.4.1 Step #1: Request Control of On-Board System, Test or Component
(Request for Supported Test IDs)—The external test equipment requests all sup-
ported Test IDs from the vehicle. Refer to the example of service $01 how to
request supported PIDs (same concept is used for supported TIDs).

As a result of the supported TID request the exteinal test-equipment creates
an internal list of supported PIDs for each ECU: The ECU #1 (ECM) supports
Test ID $01. The ECU #2 (TCM) does not support any Test IDs and- therefore
does not send a response message.

5.8.4.2 Step #2: Request Contivl of On-Board Device (Service $08, Test ID
$01)—The external test equipment sends a “Request control of on-board device”
message with one (1) supported Test ID $01 to the vehicle.

‘TABLE 82—REQUEST CONTROL OF ON-BOARD DEVICE-REQUEST MESSAGE

Message direction: External test equipment — All ECUs
Méssage Type: Request
Data Byte Description (all values are in hexadecimat) Byte Value (Hex) Mnemonic

#1 Request control of on-board device request SID 08 SIDRQ
#2 TID: Evaporative system leak test o1 TID

#3 Data A: 00 00 DATA_A
#4 Data B: 00 00 DATA_B
#5 Data C: 00 00 DATA_C
#6 Data D: 00 00 DATA_D
#7 Data E: 00 00 DATA_E
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Message direction: | ECU#1'— External testequipment:~ - "7 & /.7 0 7
vMessage T)'/pe: Response o - = e
Date Eyte L ) Deseriiatior{ (au‘i/a'l'{:és ere lnhexadecimal) ) Eyte Valile.(Hex)r' Mnemornie: )

# Request control of on-board device response SID e . ~ _ 4 4 . ..o '_ SIDPR. -
#2 TID: Evaporative system leak test ~ e o J T MU | )| R [ I > T
#3 Data A: 00 coeT 00 DATA_A '

- #4 : Data B: 00 ) : 00 DATA_B

#5 o | DataCiO0. e e — S e — Q0 .| - DATALG-- §

. #6 Data D:.00 e e L e R SRS oo.“.';ﬁ 12 pamaco. '
#7 .| DataE:00 00 -

‘N OTE—ECU#?. does not support the Test 1D and therefore does not send a

A response message.

5.9 Service $09 - Request Vehicle Informatlon i , :

5.9.1 FUNCTIONAL DESCRIPTION—The purpose of this service is to enable the

external. test equipment to request vehicle specific vehicle information such as
Vehicle Identification Number (VIN) and Calibration IDs, Some of this informa-
tion may be required by regulations and some may be desirable to be reported in a
standard format if supported by the vehicle manufacturer. INFOTYPEs are
defined in Appendix G.

An optional feature of this service is for the ECU to ‘indicate which INFO-

TYPEs are supported (support of INFOTYPE $00 is required for 1SO-9141-2). -

INFOTYPE $00 is a bit-encoded value that indicates support for INFOTYPEs
from $01 to $20. INFOTYPE $20 indicates support for INFOTYPEs $21 through
$40, etc. This is the same concept as used for PID support in services $01 and $02

as specified in Appendix A. If PID (Parameter ID)/TID (Test ID)/INFOTYPE $00- -
is not supported, then the ECU does not use this feature to indicate PXD (Parame- -

ter ID)/TID (Test ID)/INFOTYPE support. .

For request messages with INFOTYPEs not equal to $00 the positive response
messages may not be sent by the ECU(s) within in the P2max timing window as
spemﬁed in Secuon 4. 1 2. The external test equlpment shall maintain’a’ hst of

ECUs; which support the INFOTYPEs not equal to $00 in. order: to justify,
whether it shall expect a response message from this ECU or not. This apphes to
the following protocols: :

a. ISO 9141-2: If the positive. response message is not rece1ved thhm
P2 L ines the external test equipment shall stop retrying the request mes-
sage after one (1) minute from the original request. The retry, message
shall be sent at least every four (4) seconds. The retry message keeps the

bus alive and prevents the external test equipment from having to re-initi-

alise the bus (P3y y i, time out). The ECU shall not re-initialise the ser-
vice $09 internal routine. Refer to Section 4.1.4.3.1.

b. SAE J1850: If the response message is not received within thirty
(30) seconds, the external test equipment shall re-send (retry) the request
message. The ECU shall not re-initiate the service $09 internal routine,
but send the positive response message if not already sent. In order to
achieve a maximum time out of one (1) minute the external-test equip-
ment shall perform no more than one (1) retry. Refer to Section 4.1.4.3.3.

5.9.2 MESSAGE DATA BYTES
5.9.2.1 Request Vehicle Information Request Message Deﬁnmon (Read

Supported InfoType)

TABLE 84—REQUEST VEHICLE INFORMATION REQUEST MESSAGE (READ SUPPORTED INFOTYPE)

Data Byte Parameter Name Cvt Hex Value Mnemonic
#1 Request vehicle information request SID 09 - SIDRQ*
#2 :  InfoType (see Appendix A) B M CXX INFTYP_
5.9. 2 2 Request Vehzcle Informatzon Response Message Deﬁmtlon (Report ) .
Supported InfoType)
TABLE 85—REQUEST VEHICLE INFORMATION RESPONSE MESSAGE
(REPORT SUPPORTED INFOTYPE)
Data Byte_ ) ) Parameter Name ) Cvt _ Hex Value Mnemonic
1 Request vehicle information response SID N 49 -SIDPR
#2 InfoType M INFTYP_
#3 .| MessageCount M TR T MC_
. | datarecordofintotype=r _ ] o e DATAREC_
. #4 : - Data A: supported InfoTypes, M/C XX DATA_A
- #5 1 Ce el Data B: supported InfoTypes, - - M/C e X% - DATAB - - -+
H#6 Data C: supported InfoTypes, M/C XX DATA_C: :
#7 B I Data D: supported InfoTypes] -~ - - - “MIC XX T"DATA_D" |
C = Conditional — Data A - D shall not be included if InfoType equals an odd number (MessageCount)
5.9.2.3 Request Vehicle Information Request Message Definition (Read
InfoType Values)
TABLE 86—REQUEST VEHICLE INFORMATION REQUEST MESSAGE (READ INFOTYPE VALUES)
Data Byte Parameter Name Cvt Hex Value Mnemonic
# Request vehicle information request SID M 09 SIDRQ
#2 InfoType . M XX INFTYP_
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5.9.2.4 Request Vehicle Information Response Message Definition (report
InfoType values)

TABLE 87—REQUEST VEHICLE INFORMATION RESPONSE MESSAGE (REPORT INFOTYPE VALUES)

Data Byte Parameter Name Cvt Hex Value Mnemonic

£l : Request vehicle information response SID M 49 SIDPR
#2 InfoType M XX INFTYP_
#3 7| MessageCount M XX MC_

7 data record of InfoType = Data A, M/C XX DATA_A
#5 Data B, M/C XX DATA_B
#6 . Data C, M/C XX DATA_C
#7 DataD] M/C XX DATA_D

C = Conditional — data A - D is only present if the requested InfoType equals an even number

5.9.3. PARAMETER DEFINITION
5.9.3.1 Vehicle Information Types Supported—Refer to Appendix A.
5.9.3.2 Vehicle Informatton Types and Data Byte Descriptions—Refer  to
Appendix G.”
5933 MessageCount Descrzptzon—Refer to Appendix G.
5.9:4 MESSAGE EXAMPLE-The example below shows how the “Request vehi-
clemformanon" service shall be implemeénted.
~5.9.4.1 Step #1: Request Vehicle- Information (Request Supported InfoType)
ﬁ'or'rr Vehicle—The external: test-equipment requests all supported InfoTypes from
the vehicle. Refer t6 the example of service $01 Low to request supported PIDs

(same concept is used for supported InfoTypes). As a result of the supported Info-
Type request the external test equipment creates an internal list of supported PIDs
for each ECU: The ECU #1I (ECM) supports'the following InfoTypes: $01, $02,
$03, $04, $05, $06, $07, and $08. Since there is.only one ECU; which meets
emission-related legislative requirements; no response messages’ ftom ‘another
ECU will occur.

5.9.4.2 Step #2: Request InfoTypes from Vehicle—Now "the external " ‘test
equipment requests the following InfoType:

—InfoType $01: MC_VIN = 5 response messages; supported-by ECU#l

- TABLE 88—REQUEST VEHICLE INFORMATION REQUEST MESSAGE

: Message.direction: i External test equipment — All ECUs
Message Type: Requést"
Data Byte ‘Description (all values are.in hexadecimal) Byte Value(Hex) Mnemonic
#1 ’ Request vehicle information request SID 09 A . . SIDRQ
#2 InfoType: MessageCount VIN 01 e ok INFTYP
TABLE 89—REQUEST VEHICLE INFORMATION RESPONSE MESSAGE
Message direction: ECU#1 — External test equipment
) S T\Ilessage Type: Respo}lse
" Data Byte Description (all values are in hexadecimal) Byte. Value (Hex) Mnemonic
#1 " Request vehicle information response SID 49 SIDPR
#2 InfoType: MessageCount VIN ot - INFTYP "
#3 MessageCount VIN = 5 response messages 05 MC_VIN
Now the external test equipment requests the following InfoType:
— InfoType $02: VIN = [1G1JC5444R7252367]supported by ECU#1.
TABLE 90—REQUEST VEHICLE INFORMATION REQUEST MESSAGE
' Meséage direction: Extérnal-test equipment —» All ECUs h
Message Type: Req
'- Data Byte Description (all values are in hexadecimal) Byte Value (Hex) Mnemonic
) # Request vehicle information request SID 09 SIDRQ
#2 InfoType: VIN 02 INFTYP
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Message direction: ECU#1 — External test equipment
Message Type: | Response LT
Data Byte - Description (all values are in hexadecimal) - < Byte Value {(Hex) Mnemonic
#1 Request vehicle information response SD i N < 49 ~ SIDPR
#2 InfoType: VIN ' 02 ¥ INFTYP
#3 MessageCount VIN = 1st response message R RN MC_VIN
} #4 Data A: Fili byte 00 DATA_A
#5 Data B: Fill byte , 00 : DATA_B
#6 Data C: Fill byte : 00 DATA_C
#7 Data D: *1’ 31 ~ DATA_D
TABLE 92—REQUEST VEHICLE INFORMATION RESPONSE MESSAGE (2)" - :
Message direction: ECU#1 — External test equipment
Message Type: | Response . e e e e
Data Byte . Description (all values are in hexadecimal) . Byte Vaiue (Hex) - Mnemonic_:
# Request vehicle information response SID o 49 SIDPR
#2 . InfoType: VIN « . 02 (INFTYP
#3 MessageCount VIN = 2nd response message 02 MC_VIN
#4 | Data A: ‘G’ o ’ ’ T N DATA_A
#5 DataB: ‘1" T ST T B 31 ' DATA_B
#6 Data C: 'J' : 4A DATA_C
#7 | paapic o T T oA
TABLE 93—REQUEST VEHICLE INFORMATION RESPONSE MESSAGE (3)
Message direction: | ECU#1 — External test equipment 3 STET
M ge Type: Res ) .
Data Byte - T Description'(all values are in hexadecimal) - o ” Byte Vaiue (Hex) - ““Mnemonic
#1 Request vehicle information response SID 49 SIDPR
#2 InfoType: VIN 02 INFTYP
#3 MessageCount VIN = 3rd response message 03 ‘ MC_VIN
#4 Data A: ‘5’ A . R REER A 35 DATA_A
T #5 Data B: ‘4’ : T T o - < DATA_B )
#6 . DataC: ‘4 = R N - . 34 .. DATA_C ___,
#7 Data D: ‘4’ C a4 DATA_D
. _ TABLE 94—REQUEST VEHICLE INFO'RMA'I,'IOVN RESPONSE MESSAGE 4
Message direction: | ECU#1 — External test equipment : )
Message Type: Response
Data Byte -~ Description (all values are in hexadecimal)-- - - - Byte Value (Hex) -Mnemonic --
# Request vehicle information response SID N _ T49 SIDPR
#2 InfoType: VIN 02 INFTYP
. #3 MessageCount VIN = 4th response message . S . . 04 MC_VIN :
#H4 DataA:'R* =~ - o s T o : T - 52 o DATA_A B
» #5 - DataB:*7’ - . T o oot T B 37 o oL "‘"DATA_B .
“#6 DataCr2 w7 m e e - T C e .~ i ‘ DATA_C
T #7 DataD:'s" - - T T . . T e 35" DATA D™ ~ |~
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TABLE 95—REQUEST VEHICLE INFORMATION. RESPONSE MESSAGE (5)

Message direction: ECU#1 — External test equipment
Message Type: Response
Data Byte Description (all values are in hexadecimal) Byte Value (Hex) Mnemonic
#1 . Request vehicle ir;formation response SID 49 . SIbPR
#2 . InfoT)/pe: VIN : 02 INFTYP
#3 : MéssageCount\llN = 5th response message 05 MC_VIN
#4. Data A: 2 ) 32 DATA_A
#5 Data B: ‘3’ 33 DATA_B
#6 ' Data C: ‘¢’ 36 DATA_C
#7 Data D: ‘7’ 37 DATA_D
Now the external test equipment requests the following InfoType:
—InfoType $03: MessageCount Calibration ID = $04;supported by ECU#1
e TABLE 96—REQUEST VEHICLE INFORMATION REQUEST MESSAGE
Message direction: External test equipment — All ECUs
’ Message Type: | Request
‘Data Byte Description (all values are in hexadecimal) Byte Value (Hex) Mnemonic
# Request vehicle information request SID 09 SIDRQ
B InfoType: MessageCount Calibration 1D 03 INFTYP
3 TABLE 97—REQUEST VEHICLE INFORMATION RESPONSE MESSAGE
Message direction: ECU#1 — External test equipment _
Message Type: Response
Data Byte Description {all values are in hexadecimal) Byte Value (Hex) - Mnemonic
B Request vehicle information response SID 49 SIDPR
#2 InfoType: MessageCount Calibration iD - - - 03 -INFTYP -
#3 MessagéCount C'a!irbré_ﬁc‘mAID = 4 response messages 04 MC_CALID
Now the external test equipment requests the following InfoType:
—InfoType $04: CALID = [JMB*36761500]; supported by ECU#1;
TABLE 98—REQUEST VEHICLE INFORMATION REQUEST MESSAGE
Message direction: External test equipment — All ECUs
Message Type: Request
Data Byte Description (all values are in hexadecimal) Byte Value {Hex) Mnemonic
#1 --Request vehicle information-request SID- - - - 09 SIDRQ
#2 InfoType: Calibration ID 04 ’ INFTYP
.. . - TABLE 99—REQUEST VEHICLE INFORMATION RESPONSE MESSAGE.(1) -
Message direction: | ECU#1 — External test equipment
Message Type: | Resp
Data Byte Description (all values are in hexadecimal) Byte Value (Hex) Mnemonic
# Request vehicle information response SID 48 SIDPR
#2 InfoType: Calibration ID 04 INFTYP
#3 MessageCount Calibration ID = 1st response message ] MC_CALID
#4 Data A: J' 4A DATA_A
#5 Data B: ‘M’ 4D DATA_B
#6 Data C: ‘B’ 42 DATA_C
#7 Data D: 2A DATA_D
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TABLE 100—REQUEST VEHICLE INFORMATION RESPONSE MESSAGE (2)

' Message direction: | 'ECU#1 - External testequipment =~~~ ’ o ) T
Message Type: | Response - ST T e . )
Data Byte * Description (all values are in hexadecimal) o - “Byte Value (Hex) Mnemonic
# Request vehicle information response SID . o - - e 49 SIDPR
#2 InfoType: Calibration 1D - S B 04t INFTYP-"
#3 MessageCount Calibration ID = 2nd response message™ = ~ ) - - 02 MC_CALID
#4 DataA:'3" - - - e e R 33 - DATALA -~
#5 DataB:'¢' . o BRI S ; 36 DATA_B
#6 Data C: ‘7’ 87 DATA_C'
#7 Data D: ‘¢’ ' 36 DATA_D -
3 o . TABLE71>01—V—REVQUEST VEHICLE INFORMATION RESPONSE MESSAGE (3) .
. ... Message direction: ECU#1 — External test equipment. - -
- Message Type: | .Response ... R - —— -
Data Byte Description (all values are in hexadecimat) .Byte Value (Hex) Mnémonié
#1- Request vehicle information response SID- © 49 - e - SIDPR
- #2 InfoType: Calibration 1D S e - - S04 INFTYP
#3 MessageCount Calibration ID = 3rd response message” - ; o " 03 MC_CALID
#4 DataA: ‘1’ - o : T - - Com - - 31 - DATA_A - -~
_#5 Data B: ‘5’ ~ R ~ 35 DATA_B .
#6 Data C: '0’ 30 DATA_C
47 Data D: ‘0’ L e T Ta0 "DATAD
' TABLE 102—REQUEST VEHICLE INFORMATION RESPONSE MESSAGE 4 . o
Message direction: ECU#1 — External test equipment - o
Message Type: | Response
Data Byte Description (all values are in hexadecimat) Byte Value (Hex) " Mnemonic
#1 Request vehicle information response SID 49 SIDPR
#2 InfoType: Calibration ID e s S04 INFTYP
.. #3 MessageCount Calibration ID = 4th.response message. 04 : MC_CALID
#4 Data A: Fill byte 00 DATA_A
#5 " Data B: Fill byte 00 DATA B
#w Data C: Fill byte 00 - DATA_C
#7 Data D: Fill byte 00 DATA_D
Now the external test equipment requests the following InfoType:
—InfoType $05: MessageCount Calibration Venﬁcatlon Number = $06
supported by ECU#l and ECU#2 : .
TABLE 103—REQUEST VEHICLE INFORMATION REQUEST: MESSAGE
Message direction: External test equipment — All ECUs "
Message Type: Request
Data Byte Description (all values.are in hexadecimal) Byte Value {Hex) -Mnemonic
#1 Request vehicle-information request SID | i 09 - SIDRQ
#2- InfoType:-MessageCount Calibration Verification Number - - - . - - 05 R INFTYP: -
i TABLE 104—REQUEST VEHICLE INFORMATION RESPONSE MESSAGE
Message direction: “ECU#1 — External test equipment
Méssage Tybe:- Re§poﬁ§é ) ) o )
Data Byte Description (all values are in hexadecimal) Byte Value (Hex) Mnemonic
#1 Request vehicle information response SID 49 SIDPR
#2 InfoType: MessageCount Calibration Verification Number a5 INFTYP
#3 MessageCount Calibration Verification Number = 2 response messages 02 MC_CVN
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TABLE 105—REQUEST VEHICLE INFORMATION REéPONSE MESSAGE

Message direction: ECU#2 — External test equipment _
R Message Type: | Response
Data Byte - Description (all values are in hexadecimal) Byte Value (Hex) Mnemonic
#1 Request vehicle information response SID 49 SIDPR
#2 - InfoType: MessageCount Calibration Verification Number 05 INFTYP
#3 MessageCount Calibration Verification- Number = 1 response message 01 MC_CVN

Now the-external test equipment requests the following InfoType:
—InfoType $06: CVN#1 = [17 91 BC 82];supported by ECU#1
—InfoType $06: CVN#2 = [16 E0 62 BE];supported by ECU#1

—InfoType $06: CVN = [98 12 34 76];supported by ECU#2

TABLE 106—REQUEST VEHICLE INFORMATION REQUEST MESSAGE

Message direction: | ‘Extérnal test equipment — Al ECUs
Message Type:” | Request
Data Byte Desciiption (all values are in hexadecimal) Byte Value (Hex) Mnemonic
#1 Request vehicle information request SID 09 SIDRQ
#2 InfoType: Calibration Verification Number 06 ’ - - INFTYP
TABLE 107—~REQUEST VEHICLE INFORMATION RESPONSE MESSAGE (1)
Message direction: ECU#1 — External test equipment
Message Type: | Response
Data Byte Description (all values are in hexadecimal) Byte Value (Hex) Mnemonic
#1 Request vehicle information response SID 49 SIDPR
#2 InfoType: Calibration Verification Number 06 - INFTYP
#3 MessageCount Calibration Verification Number = 1st response message o1 71 Mc_owN
#4 Data A: 17 17 . ! DATA_A
# | DataB:91 91 ‘DATA_B
- #6 - |- Data-G: BC BC : - - DATA_G
# Data D: 82 82 - DATA_D

NOTE—Depending on which protocol the vehicle supports the following

situations may occur:

— If the vehicle supports ISO 9141-2 the external test equipment may need
to repeat the request message multiple times before the ECU(s) send a
response message.

— If the vehicle supports SAE J1850 the external test equipment may need
to repeat the request message before the ECU(s) send a response mes-

— If‘the vehicle supports ISO 142304 the ECU(s) may send a negative
response message with response code $22: - conditionsNotCorrect if e.g.,
the engine is running. After the vehicle conditions have been adjusted to
meet this service request the external test equipment shall repeat the
request message and the ECU(s) shall send a positive response message.

sage.
TABLE 108—REQUEST VEHICLE INFORMATION RESPONSE MESSAGE (2)
Message direction: ECU#1 — External test equipment
Message Type: | Resp
Data Byte Description (éll values are in hexadecimal) Byte Value (Hex) Mnemonic

#1 Request vehicle information response SID 49 SIDPR
#2 InfoType: Calibration Verification Number 06 INFTYP
#3 MessageCount Calibration Verification Number = 2nd response message 02 MC_CVN
#4 Data A: 16 - 16 ' DATA_A
#5 Data B: EO EO DATA_B
#6 Data C: 62 - 62 DATA_C

_#7 Data D: BE BE DATA_D
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Message direction: ECU#2 — External test equipment
Message Type: Response Ll LT
Data Byte - Des@:ription (all values are in hexadecimal) . : Byte Value (Hex) Mnemoriic.
#1 Request vehicle information response SID 49 SIDPR
#2 InfoType: Calibration Verification Number 06 . ) INFTYP.-
#3 MessageCount Calibration Verification Number = 1st response message 01 MC_CVN"
#4 Data A: 98 - 98 . - ' DATA_A
#5 Data B: 12 SN 1200 . DATA_ B
#6 "«| DataC:34 34 " ' DATA_C
; #7 | DataD:76 - 76 ~} . ! patAD.

Now the external test equipment requests the following InfoType: -

— InfoType $07: MessageCount In-use- Performance Tracking = $08; ssup=
ported by ECU#1

_ TABLE 110_—REQ_I_JE§T \_EHICLE_l!\IFORMA'I_’ION REQUEST MESSAGE

.. Message direction: ,Extenial test'equipment — All ECUs — o —_
Message Type: | ‘Request - - -
Data B&fe Hlb)esvcription (all values are in hexadecimai) ) -Bﬁ-e V'al-u‘e((H,eAx)' S Mnemonic |
i#1 Request vehicle information request SID -08 ° SIDRQ "
. #2 InfoType: MessageCount In-use Performance Tracking 077 T ©INFTYP-
TABLE 111—REQUEST VEHICLE INFORMATION RESPONSE MESSAGE :
Message direction: ECU#1 — External test equipment
Message Type: ‘Response - oo o - - -
! Data Byte i - "7~ “Description (all values are in hexadecimal) - ~Byte Value (Hex) Mnemonic ‘
#1 - Request vehicle information response SID. - .- 49.. SIDPR -
#2 InfoType: Messagquunt In-use Performance Tracking 07 INFTYP .
#3 MessageCount In-use Performance Tracking = 8 response messages 08’ MC_IPT_
Now the external test equipment requests the following InfoType: ~ i ‘
== InfoType $08: MC_IPT = 8 response messages; supported by ECU#1; - - -
T TABLE 112—REQUEST VEHICLE INFORMATION REQUEST MESSAGE ,
Message direction: External test equipment — All ECUs '
Message Type: | Request -
Data Byte L Description (all values are in hexadecinial) Byte Value (Hex) Mnemonic
#1 Request vehicle information request SID -09 SIDRQ
#2 InfoType: In-use Performance Tracking -08 . INFTYP
TABLE 113—REQUEST VEHICLE INFORMATION RESPONSE MESSAGE 1)
. Message direction: ECU#1 External test equipment - e = -
Message Type: | Resp ’
Data Byte Description (all values are in hexadecimal) Byte Value (Hex) Mnemonic
#1 Request vehicle information response SID 49 SIDPR
#2 InfoType: In-use Performance Tracking 08 INFTYP
. #3 . | MessageCount In-use Performance Tracking = 1st response message - ..ot MC_IPT
#4 OBDCOND_A: 1024 counts 04 OBDCOND_A
#5 OBDCOND_B: 1024 counts 00 OBDCOND_B
#6 IGNCNTR_A: 3337 counts oD IGNCNTR_A
#7 IGNCNTR_B: 3337 counts 09 IGNCNTR_B
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TABLE 114—REQUEST VEHICLE INFORMATION RESPONSE MESSAGE (2)

Message direction:

ECU#1 — External test equipment

ge Type: | Resp

Data Byte. Description (all values are in hexadecimal) Byte Value (Hex) Mnemonic
#1 Request vehicle information response SID 49 SIDPR
#2 InfoType: In-use Performance “Tracking 08. INFTYP
#3 MessageCount In-use Performance Tracking = 2nd response message 02 MC_IPT
#4 CATCOMP1_A: 824 counts 03 CATCOMPi_A
#5 CATCOMP1_B: 824-counts 38 CATCOMP1_B
#6 CATCOND?1_A: 945 counts 03 CATCOND1_A
#7 CATCOND1_B: 945 counts B1 CATCOND1_B
TABLE 115—REQUEST VEHICLE INFORMATION RESPONSE MESSAGE (3)
Message direction: ECU#1 — External test equipment
Message Type: Response
. Data Byte Description (ali values are in hexadecimal) Byte Value (Hex) Mnemonic
# ' Request vehicle information response SID 49 SIDPR
#2 InfoType: In-use Performance Tracking 08 INFTYP
#3 MessageCount'In-use Performance Tracking = 3rd response message 03 MG:IPT - -
i | CATCOMP2_A: 711 counts 02 CATCOMP2_A
#5 CATCOMP2_B: 711 counts c7 CATCOMP2_B
6 CATCONDZ_A: 945 counts 03 CATCOND2_A
#7 CATCOND2_B: 945 counts B1 CATCOND2_B
TABLE 116—REQUEST VEHICLE INFORMATION RESPONSE MESSAGE (4)
- Message direction: ECUit1 — External test equipment
foem Message Type: Response.-
i .
Data Byte o Description (all values are in hexadecimal) Byte Value (Hex) Mnemonic
e Request vehicle information resbonse SID B “4.9 SIDPR
#e InfoType: In-use Performance Tracking 08 INFTYP
#3 MessageCount In-use Performance Tracking = 4th response message ‘04 MC-IPT
#4 02SCOMP1_A: 737 counts 02 025COMPi_A
#5 02SCOMP1_B: 737 counts E1 02SCOMP1_B
#6 0O2SCOND1_A: 924 counts 03, 02SCOND1_A ~
#7 02SCOND1_B: 924 counts - 9C. 0O2SCOND1_B
- TABLE 117—REQUEST VEHICLE INFORMATION RESPONSE MESSAGE (5)
i . Message direction: | ECU#1 — External test equipment -
Message Type: | Resp:

Data Byte Description:(all:-values are.in hexadecimal) Byte Value (Hex) Mnemonic
#1 " Request vehicle information response SID 49 SIDPR
#2. InfoType: In-use Performance Tracking 08 INFTYRP
#3 MessageCount in-use Performance Tracking = 5th response message 05 MC_IPT
#4 02SCOMP2_A: 724 counts 02 02SCOMP2_A:
# . 025COMP2_B: 724 counts D4 028COMP2_B
#6 0O2SCOND2_A: 833 counts 03 0O2SCOND2_A
#7. 02SCOND2_B: 833 counts 41 02SCOND2_B
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- TABLE 118—REQUEST VEHICLE INFORMATION RESPONSE MESSAGE (6):- '~

Message'direction:_ ECU#1 — External test equipment™ ~—~ ~ ~ "~ ~ - N - i T -
Message Type: Response’ oo CooTmre B - -
Data Byte Descnptnon (aII values are in hexadecumal) Byte Value (Hex)’ Mnemonic
#1 Request vehicle |nformat|on response SID 49 - _SIDPR__ :
#_2'7 .| . InfoType: In-use Performance Tracking o ; _ . 08 L INFTYP o
) #3° MessageCount In-use Performance Tracking = 6th response message N . .. 08 . MC_IPT
#4 | EGRCOMP_A: 997 counts o e L T < S . |. . EGRCOMP_A
#5 | EGRCOMP_B: 997 counts o S s T EGRCOMP_B
0% EGRCOND_A: 1010counts o o R _f.03 | ~EGRCOND:A
#7 EGRCOND_B: 1010 counts F2 ) EGRCOND_B
" TABLE 119—REQUEST VEHICLE INFORMATION RESPONSE MESSAGE (7) ST CoE e
Message direction: ECU#1 — External test equipment
Message Type: Response
Data Byte Déscription (all values are in hexadecimat) N Byte Value (Hex) Mnemonic
#1 " | Requestvehicle information response SID 49 77 TsibPR
#2 . InfoType: In-use Performance Tracking S e o s s OB e e - INFTYP
-3 MessageCount In-use Performance Tracking =7th response message - . 07 MC_IPT~ - -
i#4 AIRCOMP_A: 937 counts o 03 AIRCOMP_A
45 AIRCOMP_B: 937 counts " A9 AIRCOMP_B
#6 : AIRCOND_A: 973 counts * g g 03 : AIRCOND_A
#7 | AIRCOND_B:973counts = = - e o L e * AIRCOND-B
] TABLE 120—REOUEST VEHICLE INFORMAT[ON RESPONSE MESSAGE (8) R - )
Message direction: ECU#1 — External test equipment
Message Type: Response )
Data Byte Description (all values are in hexadeciﬁral) T Byte Value (Hex) Mnemonic
#1 Request vehicle information response SID 49 SIDPR
#2 InfoType: In-use Performance Tracking 08 B klNFI'»YP
#3 MessageCount In-use Performance Trackihg =8th response message ' 08 | . " MC_IPT
#4 EVAPCOMP_A: 68 counts 00 <7 | - EVAPCOMP_A
#5 EVAPCOMP_B: 68 counts . ) 44 EVAPCOMP_B
# | EVAPCOND_A:g7counts 7 T 00 | EVAPCOND.A
#7 . EVAPGOND_B: 97 counts - . 61 EVAPCOND. B

6. Dlagnostlc Service Deﬁmtwn for ISO 15765 4 - e e e

6.1 Service $01 - Request Current Powertrain Diagnostic Data :
6.1.1 FUNCTIONAL DESCRIPTION—The purpose of this service is to allow
access to current emission-related data values, including analogue inputs and out-
puts, digital inputs and outputs, and system status information. The request for
information includes a parameter identification (PID) value that-indicates to the
on-board system the specific information requested. PID specifications, scaling

information, and display formats are included in Appendix B. ) .

The ECU(s) will respond to this message by transmitting the requested data
value last determined by the system. All data values returned for sensor readings

will be actual readings, not default or substitute values used by the system
because of a fault with that sensor.

Not all PIDs are applicable or supported by all systems. PID $00 is -a bit-
encoded value that indicates for each ECU which PIDs are supported. PID $00
indicates support for PIDs from $01 to $20. PID $20 indicates support for PIDs
$21 through $40, etc. This is the same concept. for PIDs/OBD Monitor IDs/TIDs/
InfoTypes support in services $01, $02, $06, $08, $09. PID $00 is required for
those ECUs that respond to a corresponding service $01 request message as spec-
ified in Appendix A. PID $00 is optional for those ECUs that do not respond to

_ additional service $01 request messages.

The order of the PIDs in the Tesponse message is not requlred to match the
order in the request message. e o -
6.1.2 MESSAGE DATA BYTES |
6.1.2.1 Request Current Powertrain Diagnostic Data Request Message Def-
inition (Read Supported PIDs)

'




23.62

TABLE 121—REQUEST CURRENT POWERTRAIN DIAGNOSTIC DATA REQUEST MESSAGE

(READ SUPPORTED PIDS)

. Data Byte . L . . ... Parameter Name Cvi Hex Value ‘ } Mnemonic
#_ Request current powertrain diagnostic data request SID M 01 SIDRQ
#2000 P[D#1 (PIDs supported: seée Appendix A) M XX PID
#3- - | PID#2'(PIDs supported: see Appendix A) | u XX PID
#4-.7 | PiD#3 (PIDs supported: see Appendix A) u X% PID
#5 PID#4 (PIDs supported: see Appendix A) u x . PID:

#6 - | PID#5 (PIDs supported: see Appendix A) u XX PID’
. #7. . - | PID#6 (PiDs supported: see Appendix A) U XX PID
U = User Optional — PID may be included to avoid multiple PID supported request messages

NOTE—To request PIDs supported range from $C1 - $FF another request
message with PID#1 = $CO and PID#2 = $EO shall be sent to the

- 6.1.2.2 Request Current Powertrain Diagnostic Data Response Message
Definition (Report Supported PIDs)—ECU(s) must respond to all supported

vehicle. ranges if requested. A range is defined as a block of 32 PIDs (e.g., range #1: PID
$01-$20). The ECU shall not respond to unsupported PID ranges unless subse-
quent ranges have a supported PID(s). -
TABLE 122—REQUEST CURRENT POWERTRAIN DIAGNOSTIC DATA RESPONSE MESSAGE
(REPORT SUPPORTED PIDS)
Data Byte .. . .. Parameter Name Hex Value Mnemonic.
# Request current powertrain diagnostic data response SID M 4 ' ~SIDPR -
data record of subported PIDs =[ - . PIDREC_
#2 1st supported PID M xx PID
#3 Data A: supported PIDs, M XX DATA_A
i Data B: supported PiDs, M XX DATA_B
#5 Data C: supported PiDs, M XX DATA_C
#6 Data D: supported PIDs } M XX DATA_D
data record of supported PIDs = [ i . PIDREC_
#n-4 mth supported PID C1 XX PID
#n-3 . - Data A: supported PIDs, c2 XX DATA_A
#n-2 Data B: supported PIDs, c2 XX DATA_B
#n-1 - Data €:-supported PIBs; -Cc2 XX DATA_C
#n Data D: supported PiDs ] C2 XX DATA_D
" C1=Conditional — P10 value shall be the same value as included in the request message if supported by the ECU
C2 = Conditiénal — value indicatés PIDs supported; range of supported PIDs depends on selected PID value {see'C1)

NOTE—THhe response méssage shall only include the PID(s) and Data A - D
~which are supported-by the ECU. If the request message-includes -
(2) PID value(s) which are not_supported by the ECU those shall
notbe included in the response message.

6.1.2.3 Request Current Powerirain Dtagnosttc Data Request Message Def-

tmtzon (Read PID Values)

TABLE 123—REQUEST CURRENT POWERTRAIN DIAGNOSTIC DATA REQUEST MESSAGE

Data Byte - Parameter Name Cvt | Hex Value - Mnemonic

# Request current powertram dlagnostlc data request SID M . []] SIDRQ
#2 | PID#1 (see AppendixB) - o me.. | x| ... PD )
#3 . PID#2 (see Appendix B) : I3 . u/c XX PID
#4 - PID#3 (see Appendix B) uic - XX PID

5 PID#4 (see Appendix B) uric xx PID
26 'PID#5 (see Appendix B) urc xx* PID’
#7 PID#6 (see Appendix B)- u/c XX PID

" U = User Optional — the parameter may be present or not
C = Conditional — if a PID is not supported but requested then there shall be no response for that PID




6.1.2.4 Request Current Powertrain Diagnostic Data: Response Message.

Definition (Report PID Values)

-TABLE.124—REQUEST CURRENT POWERTRAIN DIAGNOSTIC VDATA REVSPbNS“;E MEéSAGE
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Data Byte - Parameter Name- - Cvt- Hex Value Mnemonic:
#1 Request current powértrain" g ic data resp SID M 41. SIDPR
- - data record of 1st supported PID.<[ . . - - S - - PIDREC_
#2 PID#1 M XX PID
- #3 oo data A;- ome o m e - - - - M XX DATA_A
#4 " dataB, [o3] XX " DATA_B
#5 - data'C, Ci XX DATA_C -
#6 "7 dataD] Ct- XX DATA_D |
. data record of mth supported PID = [ . _ - _ _ L oo _ . PIDREC_
#n-4 PID#m Cc2 xx PID
#n-3 data A, - C2 XX DATA_A:
#n-2 data B, o (ox} + XX DATA_B.
#n-1 data C, Cc3 XX DATA_C
#n dataD] C3 - XX DATA_D-
C1 = Conditional — “data B - D" depend on selected PID value )
C2 = Conditional — parameter is only present if supported by the ECU s
C8 = Conditional — parameters and values for “data B - D" depend on selected PID number and are onIy included if PID is supported by the ECU

NOTE—Not all PIDs, which are included in the request message may be

supported by all emission-related ECUs, which shall comply with -

this specification. Therefore, each vehicle ECU, which supports at

least one (1) PID, shall send a response message mcludlng the
PID(s) with data.

6.1.3 PARAMETER DEFINITION

6.1.3.1 PIDs Supported—*“Appendix A” specifies the mterpretanon of the

data record of supported PIDs.

6:1.3.2- PID and Data Byte Descriptions—*“Appendix B” specxfies standar-
dised emission-related parameters.

TABLE 125—REQUEST CURRENT POWERTRAIN DIAGNOSTIC DATA REQUEST MESSAGE

6.1.4 MESSAGE E)iAMPLE—'Ihg& followiné example shows how the “Request

-current powertrain diagnostic data” service shall be-implemented.. -

6.1.4.1 Step #1: Request Supported PIDs from Vehicle—The  external test
equipment requests supported PIDs ($00, $20, $40, $60, $80, $A0) from the vehi-

cle. Refer to Appendix A to interpret the data bytes in the response messages.
" NOTE—ECU(s) must respond to all supported ranges if requested. A range

is defined as a block of 32 PIDs (e.g., range #1: PID $01-$20). The

ECU  shall not respond to unsupported PID ranges unless subse-
quent ranges have a supported PID(s) - -

Message direction: | External test equipment — Al ECUs ~
Message Type: | -Request : - SR - -
Data Byte Description (All PID values are in hexadecimal) Byte Value (Hex) Mnemonic
#1 Request current powertrain diagnostic data request SID 01 SIDRQ
#2 PID used to determine PID support for PIDs 01-20 00 -~ - . PID
#3 PID used to determine PID support for PIDs 21-40 20 : PID
4 PID used to determine PID support for PIDs 41-60 40 : PID
#5 PID used to determine PID support for PIDs 61-80 60 PID
#6 PID used to determine PID support for PiDs 81-A0 " 80 PID
#7 PID used to determine PID support for PIDs A1-CO A0~ - - S| PID
TABLE 126—ECU#1 RESPONSE: REQUEST CURRENT POWERTRAIN
DIAGNOSTIC DATA RESPONSE MESSAGE
Message direction: | ECU#1 — External test ) - " )
" Message Type: | Response ] ]
Data Byte . Description (All PID.values are in | 1) Byte Value (Hex) Mnemonic
# Request current powertrain diagnostic-data response SID 41 SIDPR
#2 PID requested 00 PID
#3 Data bytg_A, representing support for PIDs 01, 03-08 10111111b = $BF DATA_A
#4 Data byte B, representing support for PIDs 09, 0B-10 "10111111b = $BF DATA_B
‘#5 - Data byte C, representing support for PIDs 11;13;15 - - “10101000b = $A8‘ DATA_G -~ —
#6 Data byté D, representing support for PIDs 19, 1C; 20 - 10010001b = $91 - DATA_D -
#7 PID requested 20 ' PID
48 Data byte A, representing support for PID 21~ - 10000000b'=$80 DATA_A ==~ |~ -
#9 Data byte B; representing no support for PIDs 29-30 - - -~ ‘00000000b ='V$OO . - ~DATA_ B~ -
#10 Data byte C , representing no support for PIDs 31-38 00000000b =v$00 DATA_C
#11 Data byte'D; representing no support for PIDs 39-40 - 00000000b™= $00 DATA'; D)

i
i
1
i
4
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TABLE 127—ECUit2 RESPONSE: REQUEST CURRENT POWERTRAIN DIAGNOSTIC DATA RESPONSE MESSAGE -

Message direction: Ecq#z - \Extel:na‘l test equipment
Message Type: |- -Response
- Data Byte ) Description-(All PID values are in hexadecimal) Byte Value (Hex)- Mnemonic
] #1 Request current powertrain diagnostic data response SID 4 SIDPR
#2 PID requested ) 00 PID
- #3 Data byte A, representing support for PID 01 10000000b = $80 DATA_A
#4 Data byte B, representing support for PID 0D 00001000b = $08 DATA_B
#5 Data byte C ; representing no support for PIDs 11-18 00000000b ="$00 DATA_C -
#6 Data byte D,'..feﬁr'esenting no support for PIDs 19-20 00000000b = $00 DATA_D
Now the external test equipment creates an intiemal list of supported PIDs for
each ECU. The ECU #1 (ECM) supports the following PIDs: $01, $03 - $09,
$0B - $11, $13, $15, $19, $1C, $20, $21.
The ECU #2 (TCM) supports the following PIDs: $01 and $0D.
6.1.4.2 Step #2: Request Multiple PIDs from Vehicle
Now the external test equipment request$ 4'combination of a maximum of six (6)
PIDs in one request message to gam best perfonnance of displaying current data.
—PID $15: Bank 1 - Sensor 2, PID is supported by ECU #1
— PID $01: Number-of emission-related DTCs and MIL status, PID is supported:by ECU #1 and #2
—PID$05: Engine coolant temperature, PID is supported by ECU #1
— PID $03: Fuel system 1 status, PID is supported by ECU #1
— PID $0C: Engine speed; PID is supported by ECU #1
— PID $0D: Vehicle speed PID is supported by ECU #2
TABLE 128—REQUEST CURRENT POWERTRAIN DIAGNOSTIC DATA REQUEST MESSAGE
Message direction: Ext:ernal test equipment — All ECUs
Message Type: Request
'Data Byte Description (All PID values are in hexadecimal) " Byte Value (Hex) ‘Mnemonic
Eal Request current powertrain diagnostic data request SID Col SIDRQ"
#2 _PID:Bank 1 - Sensor 2 15 -PID(15)
#3 PID: Number of emission-related DTCs and MIL status (] PID(O‘f):
#4 PID: Engine coolantitemperature 05 - PID(05)
#5 PID: Fuel system 1 status 03 PID(03)
#6 PID: Engine speed 0C. PID{0C)
#7 PID: Vehicle speed oD PID{OD)
TABLE 129—ECU#1 RESPONSE: REQUEST CURRENT POWERTRAIN DIAGNOSTIC DATA RESPONSE MESSAGE
Message direction: ECU#1 — External test equipment
Message Type: Response -
Data Byte . Description (All PID values are in hexadecimal) Byte Value (Hex) Mnemonic
#1 - Request current powertrain diagnostic_ data response SID a1 SIDPR
#2 PID: Engine coolant temperature 05 PID(05)
#3 Data byte A - 6E DATA(A)
#4 PID: Number of emission-related DTCs and MIL status 01 PID(01)
#5 MIL: ON; Number of emission-related DTCs: 03 83 DATA(A)
#6 Misfire -, Fuel system -,-Comprehensive-monitoring 33 DATA(B)
#7 Catalyst -, Heated catalyst -, ..., monitoring supported FF DATA(C)
#8 Catalyst -, Heated catalyst -, ..., monitoring test complete/not complete 63 DATA(D)
#9 PID: Bank 1 - Sensc:;r 2 15 PID(15)
#10 Bank 2 - Sensor 2: 0.8 Volt A0 - DATA(A)
#1 -Bank 2 - Sensor 2: 93.7 % 78 DATA(B)
#12 'PID: Engine speed 0C PID(OC)
#13 Data byte A: 667 rpm 0A DATA(A)
#14 Data byte B: 667 rpm 6B DATA(B)
#15 PID: Fuel system 1 status' 03 PIB(03)
#16 Data byte A: Closed loop - using oxygen sensor(s) as feedback for fuel control 02 DATA(A)
#17 Data byte B 0o DATA(B)
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TABLE 130—ECU#2 RESPONSE: REQUEST CURRENT POWERTRAIN DIAGNOSTIC .

DATA RESPONSE MESSAGE
Message direction: ECU#2 — External test equipment
Message Type: Response

Data Byte Description (All PID areinh 1) - s - --- . Byte Value {Hex) Mnemonic
#1 Request current powertrain diagnostic data response SID R . 41 SIDPR
#2 PID: Vehicle speed oD PID(OD)
#3 Data byte A 23 DATA(A)
#4 PID: Number of emission-related DTCs and MIL status ~ R ) 01 _ . PID(01)
#5 MIL: OFF; Number of emission-related DTCs: 01 o L RO ¢ S ) . DATA(A) _
#6 Comprehensive monitoring: supported, test complete Cagr DATA(B)
#7° | Catalyst-, Heated'catalyst »,b ..., monitoring supported _ B . 00 - | . pATA©C)
48 Catalyst -, Heated catalyst -, ..., monitoring test complete/not complete 00 ' DATA(D)

6.2 Service $02 - Request Powertrain Freeze Frame Data

6.2.1 FUNCTIONAL DESCRIPTION—The purpose of this service is to allow.
access to emission-related data values in a freeze frame. This allows expansion to
meet manufacturer specific requirements not necessarily related to. the required
freeze frame, and not necessarily containing the same data values as the required
freeze frame. The request message includes a parameter identification (PID) value
that indicates to the on-board system the specific information requested. PID
specifications, scaling information, and display formats for the freeze frame are
included in Appendix B.

The ECU(s) will respond to this message by transmitting the requested data
value stored by the system. All data values returned for sensor readings will be
actual stored readings, not default or substitute values used by the system because
of a fault with that sensor.

Service $02 PID $02 indicates the DTC that caused the freeze frame data to be
stored. If freeze frame data is not stored in the ECU, the system shall report

$00 00 as the DTC. Any data reported when the stored DTC is $00 00 may not be
valid.

The frame number byte will indicate $00 for the freeze frame data. Manufactur-
ers.may optionally save additional freeze frames and use this service to obtain that
data by specifying the freeze frame number in the request message. If a manufac-
turer uses. these additional freeze frames, they will be stored under conditions
specified by the manufacturer, and contain data specified by the manufacturer.

Not all PIDs are applicable or supported by all systems. PID $00 is a bit-
encoded value that indicates for each ECU ‘which PIDs are supported. PID $00
indicates support for PIDs from $01 to $20. PID $20 indicates support for PIDs
$21 through $40, etc. This is the same concept for PIDs/TIDs/InfoTypes support
in services $01, $02, $06, $08, $09. PID $00 is required for those ECUs that
respond to a corresponding service $02 request message as specified in Appendix
A. PID $00 is optional for those ECUs that do not respond to additional service
$02 request messages. '

The order of the PIDs in the response ‘message’is not required to match the
order in the request message. ] : D

6.2.2 MESSAGE DATA BYTES : . -

6.2.2.1 Request Powertrain Freeze Frame Data Request Message Definition
(Read Supported PIDs) o

TABLE 131—REQUEST POWERTRAIN FREEZE FRAME DATA REQUEST MESSAGE ’ ) :

{READ SUPPORTED PIDS)
Data Byte Parameter Name - Cvt ' Hex Value Mnemonic’
o # Request powertrain freeze frame data request SID M 02 SIDRQ
#2 PID#1 (PIDs supported: Appendix A) M XX ) PID
#3 frame # XX FRANO_
#4 PID#2 (PIDs supported: Appendix A) u XX PID
#5 frame # u/ic XX FRNO_
#6. PID#3 (PIDs supported: Appendix A) uU. . XX . PID
#7 frame # ] uic XX FRNO._
U = User Optional — PID may be included to reduce multiple PID supported request messages
C = Conditional — parameter is only included if preceding PID# is included o .

NOTE—To request PIDs supported range from $61 - $FF, multiple request

messages with PIDs = $60, $80, $A0, $CO and $EO shall be sent to
the. vehicle.

have a supported PID(s).

6.2.2.2 Request Powertrain Feeze Fame Data Response Message Definition
(Report supported PIDs)—ECU(s) must respond to all supported ranges if
requested. A range is defined as a block of 32 PIDs (e.g., range #1: PID $01-$20).
The ECU shall not respond to unsupported PID ranges unless subsequent ranges
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TABLE132-<REQUEST POWERTRA REEZE FRAME: DATA RESPONSE MESSAGE

(REPGRT SUPPORTED' PIDS)
Data Byte Parameter Name E vt - HexValue ™ {- -~ Mnemonic
i Request powertraln freeze frame data response SID M 42 SIDPR
R - i 77777 {stsupported PID e ™ 00 I _‘PID{"T’
#3 I e PR —~. frame# - S ) M X% - - -FRNO_ . !
. . ..} ..datarecord of supported PIDs = - - o P il - o DATAREG- ;
# ; - ; Data A: supported PIDs, M COXX ) DATA_A .
T #5 o] o . T Data B: supported PIDs, M XX DATA B -
#6 - o L Data C: supported PIDs, o M XX _ DATAC
#7, s d Data D: supported PIDs ] M. XX DATA_D '
#nb ‘vmth supported.PID . .C1 XX PID.
#nd. - frame# - | | o xx FRNO_
idata record of, supported PIDs [ . . o} -+ .| DATAREC
. -t weio.. DataA:supportedPIDs,. . . . . ' . c2 . . XK e -
Data B: supported PIDs, c2 XX
.- 'y i’Data-C:supported PIDs,- - L ol L2 s - p
) . e :Dala D: supported PIDs] . ) . c2 XX \
+|,. Cl= Condmonal = PID value shall be the same value.as included:in the requesl message if supported.by the ECU ; o e S ey s
1,.C2= COndmonal - value Indicates PIDs supported range of supported PIDs depends on selected PID value (see ) . .
NOTE—The res onse message shall on]y mclude the PlD(s) and Data A D . 6 2.2, 3 Request Powertrain Freeze Frame Data Request Message Deﬁriiii_on
1 upported by the. ECU, ¥ the request message mcludes (Read Freeze Frame PID Values) \ "
(a) PID value(s) Wthh are not supported by the ECU those shall _
not be. 1ncluded in the response message. s
T TABLE 133—REQUEST POWERTRAIN FREEZE FRAME DATA REQUEST MESSAGE - . ’ ‘
Sl e i (READ FREEZE FRAME PID \IALUES) o S d ‘ B
Data Byte . Earam,eter‘Name : » Cvt Hex Value . Mnemonic .|
#1 ' -| Reéquestpowertrain freeze frame data r€ﬁhqst‘$!b " o o e 02 ! l_S"IAbRQ\ S
# PID#1 (see Appendix B) S . - mic1 xx ’ R
<, #3 ... frame # . Ce M XX FRNO X
#4 PID#2 (see Appendix B) : Tt e u/ct XX PID
#5 frame # c2 XX FRNO
#6 PID#3 (see Appendix B)  «7 S uns ToLi0 v e il LE L U/Ct XX PID
#7 frame # c2 XX FRNO
6,2.2.4 Request‘Powertmm Freeze FrameData ResponseMessage Deﬁm— o - - S - -
tion (ReportFreeze Frame PID Values) , . - e . ; o
. T TABLE 134—-REQUEST POWERTRAIN FREEZE FRAME DATA RESPONSE MESSAGE
B - . . {(REPORT FREEZE FRAME PID VALUES) R - e e - -
1 N _ . < SSI i K
" Data Byte- o S : Parameter Name T ’ Cvt "Hex Value Mnemonic 1
#1 Request powertrain freeze frame data response SID . : oML T ~. SIDPR' - !
#2 . __.| 1istsupportedPID .- M o -
#3 .| .frame# | - . M XX . FRNO_:
#4 . ..| datarecord.of:1st supported PID.=[-data A . [ B M )oc DATA_A
#5 | . data B, Ci XX DATA_B
. #6 ' data C, ’ C1 XX DATA_C
i L #T e : S dataD} : - C1 XX DATA_D
#2 mth supported PID c2 XX PID_
#3 frame # c2 XX FRNO_
#4 data record of mth supported PID = [ data A, c3 XX DATA_A
#5 data B, C4 XX DATA_B
#6 data C, C4 XX DATA_C
#7 dataD] C4 XX DATA_D
C1 = Conditional — “data B - D" depend on selected PID
C2 = Conditional — parameter shall be the same value as included in the request message if supported
C3 = Conditional — data A shali be included if preceding PID is supported
C4 = Conditional — parameters and values for “data B - D" depend on selected PID number




6.2.3 PARAMETER DEFINITION
6.2.3.1 PIDs Supported—“Appendix A” speciﬁes the'interpretation of the”
data record of supported PIDs. -
6.2.3.2 PID and Data Byte Descrzpttons—“"&ppendlx B” specifies stan-
dardized emission-related parameters.
6.2.3.3 Frame # Description—The frame number identifies the freeze )
frame, which includes emission-related data values in case an emission-related
DTC is detected by the ECU.
6.2.4 MESSAGE EXAMPLE—The example below shows how the “Request pow-
ertrain freeze frame data” service shall be implemented.
6.2.4.1 Step #1: Request Supported Powertrain Freeze Fame PIDs from
Vehicle—The external test equipment requests all supported powertrain freeze
frame PIDs of freeze frame $00 from the vehicle. Refer to the example of service
$01 how to request supported PIDs.

TABLE135—REQUEST POWERTRAIN FREEZE FRAME DATA REQUEST MESSGAE
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As aresult of the supported PID request the external test equipment creates
an internal list of supported PIDs for each ECU: ECU #1 (ECM) supports the fol-
lowing PIDs: $01 - $09, $0B - 30E, ECU #2 (TCM) does not support any PIDs for
this service.

6.2.4.2 Step #2: Request PID $02 “DTC which Caused Freeze Frame to be
Stored” from Vehicle

Case #1: Freeze Frame Data are Stored in ECU #1:

Now the-external test equipment requests PID $02 of freeze frame $00 from the
vehicle. Since the ECU #2 (TCM) doesn’t store a freeze frame data record
only the ECU #1 (ECM) will send a _response message. Tn this example the
freeze frame data are stored based on a DTC P0130 occurrence. The param-
eter value of PID $02 “DTC that caused required freeze frame data storage”
is set to the DTC P0130. !

Message direction: External test equipment — All ECUs
Message Type: | -Request - -

Data Byte Description (all values are in hexadecimal) Byte Value (Hex) " Mnemonic
#1 Request powertrain freeze frame data request SID 02 SIDRQ
#2 PID: Number of emission-related DTCs and MIL status 01 . PD
#3 Frame # 00 . . . FRNO
#4 PID: DTC that caused required freeze frame data storage 02 PID
#5 Frame # ) 00 FRNO

TABLE 136—REQUEST POWERTRAIN FREEZE FRAME DATA RESPONSE MESSAGE
Message direction: ECU #1 — External test equipment
Message Type: Response -

Data Byte Description (all values are in hexadecimal) Byte Value (Hex) " Mnemonic
#1 Request powertrain freeze frame data response SID 42 SIDRQr
#2 PID: DTC that caused required freeze frame data storage 02 N . PID
#3 Frame # 00 B FRNO-
#4 DTC High Byte of P0130 o1 DATA_A
#5 DTC Low Byte of PO130 30 DATA_B
#6 PID: Number of emission-related DTCs and MIL status 01 - PID
#7 Frame # 00 ’ FRNO ™~
#8 MIL: ON; Number of emission-related DTCs: 01 81 - .. - DATAA
#3 ° Misfire -, Fuel system -, Comprehensive monitoring 33 DATA_B

#10 Catalyst -, Heated catalyst -, ..., monitoring supported ‘FF . DATA_C
#11 Catalyst -, Heated catalyst -, ..., monitoring test complete/not complete 63 DATA_D

NOTE—ECU#2 does hot store freeze frame data and therefore does not
send a response message.

Now the external test equipmeént requests the parameter value of PID $0C
“Engine Speed”, PID $05 “Engine coolant temperature”, and PID $O4 “Load”
stored in the freeze frame.

TABLE 137—REQUEST POWERTRAIN FREEZE FRAME DATA REQUEST MESSAGE

Message direction: External test equipment — All ECUs
Message Type: i Request
Data Byte Description (all values are in hexadecimal) Byte Value (Hex) ) Mnemonic

#1 Request powertrain freeze frame data request SID 02 SIDRQ

#2 PID: Engine Speed ocC PID
#3 . Frame # . 00 - - FRNO.

#4 PID: Engine coolant temperature 05 ) PID
#5 Frame # 00 .. . FRNO

#4 PID: Load 04 PID
T #5707 Frame# 00 FRNO
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SR S I T A TABLE 138—REQUEST POWERTRAIN FREEZE:FRAME DATA RESPONSE MESSAGE

i\n;;s;gé directierr: ECU #1 —>Externa| test equlpment - ,' ‘ L R : .o
‘ i\héééa’ée Type: Response ’ -
Data Byte T TR Descrlption (all values are in hexadecimal) - - B Byte Valug (Hex) - 1" Mnemonic
T #1 o Request powertraln freeze frame data response SID .. | L : L 2 . . siDRQ
#2, | PID:Engine Speed- . ; P S e R oc. . PID:.
S =1 | Frame # L I C L R o 00- : “FRNO" - -

“#d-- 71" High Byter Engine Spéed: 2080 rpm ** - ‘ ! ' : : ) 20 ' ) IfiA‘i'A'_A
#5 Low Byte: Engine Speed: 2080 rpm , o : C : Tl ' 80 ' ,DATA_‘B

#6 PID: Load 04 PID
# Frame # o o R 00 FRNO
to#8 Load: 50.2 % . ) 80 - v DATA_A

T H#9 T "PIDEngine coolant temperature =~ = &~ ° ’ o o 05 ’ . PID
,--#10  ___} Frame# . IR ) . S . . B ..FRNO.
1 . Engine coolant temperaturé: 0 °C e B 28 ‘DATA"A

external test equ.lpment requests a PID » $00 (excludlng $00 and $02) the ECU
If no-freeze framé -data-are stored then the~parameter value of PID $02 shall not send a response message:
“DTC that caused required freeze frame data storage” is set to $00 00, If the

" TABLE 139—REQUEST POWERTRAIN FREEZE FRAME DATA HEQUEST MESSAGE o T

Message direction: | External test equipment — All ECUs _
b - —MessageType:—| Request-— - - - - : : -t - o

- DataByte— |-~ ~---- - - - --—— -Description (all values-are in hexadecimal) - - -] Byte Value(Hex)" - | - Mnemonic

‘. ...-#1.. . __|. Request powertrainfreeze.frame data.request SID e - - - . E 02 . . .| ... srRa

' #2777 PID: Numbér of émissicr-related DTCs and MIL status rE e - o1 o P )
# . Frame # : b . e 00- cee ] FRNO
#4 PID: DTC that caused required freeze frame data storage - ' : 1 - 02 : o PID
# - Frame # . 00 FRNO

TABLE 140—REQUEST POWERTRAIN FREEZE FRAME DATA RESPONSE MESSAGE

~ Message direction: | ECU #1 — Extern’el test equipment B ~ ) o o R R ~
=~ MessageType: | Resp o - - LT
& L ‘ . DT e TP AR .
Data Byte: - Description (all values are in hexadecimal) Byte Value (Hex) . . . Mnemonic
# Request powertrain freeze frame data response SID . : S A ) SIDRQ
#2 - PID: DTC that caused required freeze frame data storage v - - : 02 .- B E PID
#3 Frame # 00 FRNO
4 DTC High Byte of POOOD fno freeze frame data stored} ) v | I ) DATA_ A
#5 " DTC Low Byte of P0000 {no freeze frame data stored) . w DATA B
6.3 Service $03 - Request Emission-Related Diagnostic. Trouble Codes - ,DTEs:are-transmitted in two (2) bytes of information for each DTC. The first
6.3.1 FUNCTIONAL DESCRIPTION—The purpose of this service is to enable the two (2) bits. (high order).of the first (1). byte for each DTC will be zeros.to.indicate
external test equipment to obtain “confirmed” emission-related DTCs. whether the DTCis a: Powertrain; Chassis, Body;-or Network DTC (refer to SAE

Send a Service-$03 request for all emission-related DTCs: Each-ECU that has 72012 for additional interpretation of this structure). The second two (2) bits-will
DTCs will respond with one (1) message containing all emission-related DTCs. I indicate the first digit of the DTC (0 through 3) “The second (2) nibble of the first
an ECU ddes~rio_f have emission-related DTCs then it shall respond with a mes- ._. (1) byte and the entire second (2) byte are the next three (3) hexadecimal charac-
sage 1nd1cat:mt7 noDICs are. storedby seiting the pa.rameter #.of DTC t0.$00. " _ters.of the actual DTC reported as hexadecimal. APowertram DTC transmitted as

$0143 shall be displayed as' PO143.

FIGURE 14—DIAGNOSTIC TROUBLE CODE ENCODING EXAMPLE DTC P0143



6.3.2 MESSAGE DATA BYTES
6.3.2.1 Request Emission-Related DTC Rquest Message Definition:

TABLE 141—REQUEST EMISSION-RELATED DTC REQUEST MESSAGE
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Data Byte Parameter Name Cvt - . Hex Value Mnemonic

fal Request emission-related DTC request SID M 03 -SIDRQ .

6.3.2.2 Request Emission-Related DTC Response Message Definition - - -
' - ' TABLE 142_REQUEST EMISSION-RELATED DTC RESPONSE MESSAGE ~ i T i
Data Byte - .- Parameter Name - Cem e . - .- Cvt -Hex Value Mnemonic
#1 Request emission-related DTC response SID . ' ' . M 43 SIDPR

#2 #of DTC = M xx=[" - #OFDTC

: o no emission-related DTCs stored S R - - pome 00, e : T
emission-retated DTCs stored | . - B 01 -FF o :
#37 . [ DTC#1 (High Byte). T o c LT xx " DTCHHI
#4 DTC#1 (Low Byte) C B 3 . DTCHLO .

XX
#n-1 DTC#m (High Byte) Cc’ XX DTCmH|
#n DTC#m (Low Byte) . C XX DTCmLO
C = Conditional — DTC#1 - DTC#m are only included if # of DTC parameter value = $00

6.3.3 PARAMETER DEFINITION
6.3.3.1 # of DTC Parameter Description—The # of DTC parameter reports

the emission-related DTC(s) currently (at the time of the request message pro-

cessing) stored in the ECU(s).
6.3.4 MESSAGE EXAMPLE—The example below shows how the “Request
emission-related DTCs” service shall be implemented. The external test equip-

six (6) DTCs stored, the ECU #2 (TCM) has one (1) DTC stored, and the ECU #3

(ABS/Traction Control) has no DTC stored. - B )

— ECU #1 (ECM): P0143, P0196, P0234, P02CD, P0357, POA24
“--—ECU #2 (TCM): P0443 ' -
**—ECU #3-(ABS/Traction Control):no emission-related DTC stored - ~-

ment requests emission-related DTCs from the vehicle. The ECU#1 (ECM) has -

TABLE 143—REQUEST EMISSION-RELATED DIAGNOSTIC TROUBLE CODES REQUEST MESSAGE

Message direction: External test equipment — All ECUs
Message Type: Request
Data Byte Description (all values are in hexadecimal) Byte Value (Hex) - - Mnemonic
#1 Request emission-related DTCs request SID 03 SIDRQ
TABLE 144—REQUEST EMISSION-RELATED DIAGNOSTIC TROUBLE CODES RESPONSE MESSAGES
Message direction: ECU #1 — External test equipment
Message Type: Response
Data Byte Description (all values are in hexadecimat) Byte Value (Hex) Mnemonic
#1 . Request emission-related DTCs response SID . 43 . SIDRQ
#2 # of DTC {number of emission-related DTCs stored in this ECU) 06 . #OFDTC
#2 DTC High Byte of P0143 0t ) DTC1HI ‘
#3 DTC Low Byte of P0143 43 DTC1LO
#4 DTC High Byte of P0196 o1 DTC2HI
#5 | DTC Low Byte of P0196 ] 9 ) DTC2L0
#6 DTC High Byte of P0234 02 DTCS3HI
#7 DTC Low Byte of P0234 ) B 34 B DTC3LO
#8 DTC High Byte of P02CD ) - 02 DTCA4HI
#9 DTC Low Byte of PG2CD = ope DTCALO:
#10 DTC High Byte of P0357 03 ) . DTCsHI
#11 DTC Low Byte of P0357 57 . . DTC5LO
#12 DTC High Byte of POA24 0A DTC6HI
#13 DTC Low Byte of POA24 24 DTC6L.O
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TABLE 145—REQUEST EMISSION-RELATED DIAGNOSTIC TROUBLE CODES RESPONSE MESSAGE

Message direction: | ECU #3 — Extérnial: 1est\equ|pment

Message:Type: Response

Data Byte ‘ S = Descnphon (aII values are| in hexadeclmal) Ty T - ByteiValue (Hex) it Mnemonic ;
#1 Hequest emission-related DTCs response SiD ) . ) L 43 . SIDRQ
#2 # of DTC {number of emission-related DTCs stored in this ECU} h 00 1 sorbTC

e e aivm . - TABLE 146—REQUEST EMISSION-REU\TED DlAGNOSTlC TROUBLE CODES RESPONSE MESSAGE - -

MessageType- Response | T o e L |

| . L_.l . _, ... . Description (allvalues arein hexadecimal) T . | Byte Y?'P?‘(“?X)_ ...|  Mmemonic

f ;.:' o : Request emission-felated DTCs response SID " o SIDPR

g | #0f DTC {riumber of emissici-related DTCs stored in this ECU} ~ - T C R () | #OFDTC ~ [y
: : i ‘DTC High Byte” OfP0448 T s T ’ ’ ’ | ) T 04 "‘ ;:' ' 'T_DTC!HI' I
: ‘DTCLowByteopr443 Ty o _ 49 w0 .| pewo |
! g -

6.4 Service $04 - Clear/Reset Enission-Related Diagnostic Tiiformation
-6.4:1:7FUNCTIONAL DESCRIPTION—The purpose -of this service, is. to: pzowde a IR o
means for the external test equipment to.command ECUs iy i :
related diagnostic information:-This: includes: -

— Number of diagnostic trouble codes (can be; ,read, ith: Servnce $01 PID $01)

— Diagnostic trouble,codes.. ;.. i, ooy . +(can be read:with Service $03)... S : -

— Trouble code for freeze frame data (can be read with Service $02; PID $02) T T P e
— Freeze frame data (can be read with Service $02); . [ i - . : .
— Status of system monitoring tests (can be read with Service $01, PID $01)

— On-board monitoring test results: & 10 (CaR be read with-Services $06%and $07 e

— Distance-travelled-while MIE-is- actlvated - - —-(can beread-with-Service-$01; PID $21
— NumtEr_qf warm-ups §glc¢. })TC cleared (can be read with Service $01, PID $30

— Distance since diagnostic trouble codes clearéd (can be read with Service $01, PID §31) s .
,Mmutes win by the engine while MIL, activated__ (can be read with Service $01, PID $4D) _ .. _. __ . . . e

— Time since, diagnostic trouble:codes:cleared .  (can be read with Service $015RID:$4E) ;- -2 - T
Othen—manufact}lrer spemﬁr“cleanng[resettmg”- -actions- may-also-occur-in-— ——6:4.2- MESSAGE DATA BY'I’ES s - - -
response. to.this’ requestmessabe_A]l.ECU&shallrespond.m this request message . —— -6.4.2.1_Clear/Reset_ Erission-Related . Dtagnostzc Information .-Request

with ignition ON and with the engine not ) .

For safety and/or technical design réasons, < that Can. it perform
operation under other conditions, such as with the engine running shall send a o R . N
negative résponse message with response code $22 - conditionsNotCorrect. . . _ .. __ Lo T

g ..

.. Message Definition,

e e e . __ .TABLE 147—ClLEAR/RESET EMISS[ONﬂELA'[ED.DlAGNQSIlC_lNEORMATlOl\LBEQUEST,MEgéAGE. oL . e

~- ---+ - ~Parameter-Name— — --—--——- —— - ~. - -~ - -} - =} - -Hex-Value - - Mnemonic-
s ~ i e ] a o H

~.04 |  SIDR@

— O [ -

‘Clé‘arlre‘seTeTfﬁss’iiih—'i’élatEd diagnostic information request SID -

! TABLE 148—CLEARIRESEF EMISSION-RELATED DIAGNOSTIC INFORMATION RESPONSE MESSAG_E i . )

Data Byte : . : Parameter Name Cvt ¢ |. - HexValue : Mriemonic
KR >‘CIe§j‘rlre§et emission-related diagnostic information response SID o ) S om g : . SIDPR_
; ETEEr W ! : o
6.4.3 PARAMETER DEFINITION—This service does not support any parameters. The external test equipment commands the vehmle to Clear/reset emission-
6.4.4 MESSAGEEXAMPLE—'Ihe example “below shows how the “Clear/réset ~  related diagnostic information.”
emission-related mqgnosnc information” service shall be 1mplemented if ignition
is ON and with the eénginenot running. . . __
i : “ ' ST
! - - . TABLE 149—CLEAR/RESET EMISSION-RELATED DIAGNOSTIC INFORMATION REQUEST MESSAGE
Message direction: External test equipment — All ECUs
Message Type: Request
Data Byte Description (all values are in hexadecimal) Byte Value (Hex) Mnemonic
# Clear/reset emission-related diagnostic information request SID 04 SIDRQ
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TABLE 150—CLEAR/RESET EMISSION-RELATED DIAGNOSTIC INFORMATION RESPONSE-MESSAGE

Message direction: - | ECU#1 — External test equipment - -
Message Type: Response -
Data Byte Description (all values are in hexadecimal) Byte Value (Hex) Mnemonic
#1 Clear/reset emission-related diagnostic information response SID 44 SIDPR
TABLE 151—CLEAR/RESET EMISSION-RELATED DIAGNOSTIC INFORMATION RESPONSE MESSAGE
Message direction: ECU#2 — External test equipment _ B _
Message Type: Response
Data Byte Description (all values are in hexadecimal) Byte Value (Hex) Mnemonic
#1 Clear/reset emission-related diagnostic information response SID 44 ) SIDPR
TABLE 152—NEGATIVE RESPONSE MESSAGE
Message direction: ECU#1 — External test equipment -
Message Type: Response
Data Byte Description (all values are in hexadecimal) Byte Value (Hex) " Mnemonic
# Negative Response Service Identifier 7F SIDNR
#2 Clear/reset emission-related diagnostic information request SID 04 SIDRQ
#3 Negative Response Code: conditionsNotCorrect 22 NR_CNC

6.5 Service $05 - Request Oxygen Sensor Monitoring Test Results—

Service $05 is not supported for CAN. The functionality of service $05 is
implemented in service $06.

6.6 Service $06 - Request On-Board Monitoring Test Results for Spe-
cific Monitored Systems

6.6.1 FUNCTIONAL DESCRIPTION—The purpose of this service is to allow
access to the results for on-board diagnostic monitoring tests of specific compo-
nents / systems that are continuously monitored (e. g., mis-fire monitoring) and
non-continuously monitored (e.g., catalyst system). . .

The request message for test values includes an On-Board Diagnostic Monitor
ID (see Appendix D) that indicates the information requested. Unit and Scaling
information is included in Appendix E.

The vehicle manufacturer is responsible for assigning “Manufacturer Defined
Test IDs” for different tests of a monitored system. The latest test values (results)
are to be retained, even over multiple ignition OFF cycles, until replaced by more
recent test values (results). Test values (results) are requested by On-Board Diag-
nostic Monitor ID. Test values (results) are always reported with the Minimum
and Maximum Test Limits. The Unit and Scaling.ID included in the response
message defines the scaling and unit to be used by the external test equipment to

display the test values (results), Minimum Test Limit, and Maximum Test Limit

If an On-Board Diagnostic Monitor has not been completed at least once since
Clear/reset emission-related diagnostic information or battery disconnect, then
the parameters Test Value (Results), Minimum Test Limit, and Maximum Test
Limit shall be set to zero ($00) values. - - )

Not all On-Board Diagnostic Monitor IDs are applicable or supported by all
systems. On-Board Diagnostic Monitor ID $00 is a bit-encoded value that indi-
cates for each ECU which On-Board Diagnostic Monitor IDs are supported. On-
Board Diagnostic Monitor ID $00 indicates support for On-Board Diagnostic
Monitor IDs from $01 to $20. On-Board Diagnostic Monitor ID $20 indicates
support for On-Board Diagnostic Monitor IDs $21 through $40, etc. This is the
same concept for PIDs/TIDs/InfoTypes support in services $01, $02, $06, $08,

-and $09. On-Board Diagnostic Monitor ID $00 is required for those ECUs that

respond to a corresponding service $06 request message as specified in Appendix
A. On-Board Diagnostic Monitor ID $00 is optional for those ECUs that do not
respond to additional service $06 request messages.
6.6.2 MESSAGE DATA BYTES
6.6.2.1 Request On-Board Monitoring Test Results for Specific Monitored

_ Systems Request Message Definition (Read Supported OBDMIDs)

information.
. TABLE 153—REQUEST ON-BOARD MONITORING TEST RESULTS FOR SPECIFIC MONITORED
SYSTEMS REQUEST MESSAGE (READ SUPPORTED OBDMIDs)

Data Byte Parameter Name Cvt Hex Value Mnemonic
#1 Request on-board monitoring test results for specific monitored systems request SID M 06 SIDRQ
#2 On-Board Diagnostic Monitor ID (OBDMIDs supported: Appendix A) M XX OBDMID
#3 On-Board Diagnostic Monitor ID (OBDMIDs supported: Appendix A) U XX OBDMID
#4 On-Board Diagnostic Monitor ID (OBDMIDs supported: Appendix A) u xx OBDMID
#5 On-Board Diagnostic Monitor ID (OBDMIDs supported: Appendix A) §} XX OBDMID
#6 On-Board Diagnostic Monitor ID (OBDMIDs supported: Appendix A) U XX QBDMID‘
#7 On-Board Diagnostic Monitor ID (OBDMIDs supported: Appendix A) U R OBDMID:

U = User Optional — OBDMID may be included to avoid muitiple OBDMID supporied request messages

NOTE—To request OBDMIDs supported range from $C1 - $FF another
request message with OBDMID#1 = $C0 and OBDMID#2 = $E0
shall be sent to the vehicle

6.6.2.2 Request On-Board Monitoring Test Results. for Specific Monitored
Systems Response Message Definition (Report Supported OBDMIDs)—ECU(s)
must respond to all supported ranges if requested. A range is defined as a block of
32 OBDMID:s (e.g., range #1: OBDMID $01-$20). The ECU shall not respond to
unsupported OBDMID ranges unless subsequent ranges have a supported OBD-
MID(s).
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* TABLE-154--REQUEST ON-BOARD MONITORING TEST RESULTS FOR SPECIFIC
. MONITORED. SYSTEMS RESPONSE MESSAGE (REPORT SUPPORTED OBDMIDs)

Data Byte - - - - - -+ - Parameter Name- - s - - Cvt - |- HexValue Mnemonic
o Request on-board monitoring test results for specific monitored sy : SID._ L oom | 46 SIDPR
B . data record of sipported OBDMID = [ IR 1 - OBDMIDREC"
#2 L : = - “1stsupported OBDMID - o . M XX OBDMID
T#3t . Data A: supported OBDMIDs, : ' M XX ' DATA_A
#4 " Data B: supported OBDMIDs, M XX DATA_B
#5 e - .. -Data.C: supported OBDMIDs, . - M 4 XX DATA_C
#6 o Data D: supported OBDMIDs | M XX DATA_D
- “data record of supported OBDMID ="~ o ) I ~ OBDMIDREC
#n-4 mth supported OBDMID ct- - x " OBDMID
---4#n-3 - e s - - Data A: supported OBDMIDs, - - - c2 - peod --| - DAIA_A
M2 : . Data B: supported OBDMIDs, .. o Lo . g Cc2 XX DATA_B;
#ne1 . . . Data C: supported OBDMIDs, . . . . c2 XX - DATA_C .
#n ! . Data D: supported OBDMle] . - - G2 XX DATA_D
Cl= 6onditidnal OBDMID value shall be the sarne value as included in the request message if supported by the ECU '
C2 = Conditional — value indicates OBDMIDs supported; range of supported:OBDMIDs.depends on selected OBDMID value (see C1)

NOTE—The response message shall only include the OBDMID(s) and Data 6 6.2.3" Request On-Board Momtormg Test Results for Spectﬁc Momtored
" "A - D which are supported by the ECU. If the request message Systems Request Message Definition (Read OBDMID Test Values)
_includes (a) OBDMID value(s) which are not supported by the
ECU. those shall not be included-in the response message.

' TABLE 155—REQUEST ON-BOARD MONITORING TEST RESULTS FOR SPECIFIC MONITOHED . : S o
: SYSTEMS REQUEST MESSAGE (READ OBDMID TEST VALUES) ’ . T T

'

DataByte ~ | T C Parameter Name . ~foevt [ HexValie Mnemonic .
#1 | .. Request on-board momtorlng test results for specific. monitored systems request SID B oM 06 - SlDRQ )
S #2. On~Board Dlagnostlc MonitorB;: - .. ., o : : ) M - §XX, . ,-OBDMID .

" 6624 Request On-Boetd Monitorit:g Test Resu'lts fer ;S"p’eciﬁc“Mor.zitored B . vt
Systems Response Message Deﬁmtwn (Report OBDMID Test Values)~

TABLE i5¢ REQUEST ON-BOARD MONITORING TEST RESULTS FOR SPECIFIC MONITORED SYSTEMS RESPONSE MESSAGE (REPOHT OBDMID TEST V ) ES)

Data By'le : cvt | 'ﬂé’x Value H ‘Mﬁ’emqnic'
*7 #1 + - |..Request'on-board monitoring test results»for specific:monitored-syst esponse SID . M. 1 ‘46-. - |, SIDPR: ;1. _
N data record ofsupported OBDMID | EERETR AN I - ' S o L oBDMIDRES
poafar o #R2 ke On-Board: Dlagnostlc :Monitor ID M - XK, - _OBDMID: ;-
I AT RP o ) Std./Manuf, Defined TID#1. M xx S/MDTID. .
B o . Umt And Scaling’ID#1”° M XX “UASID
Lo #E : : Test Value:(High Byte)#1 M XX TVHE = -
#6 . - . Test Value (Low Byte}#1. - M . XX TVLO;: -7 -
#7 M|n Test Limit (High Byte)#1 M | XX MINTLHI )
#8 “Min. Test Limit (Low Byte)#1 M T xx MINTLLO
T #9 . : . -Max. Test Lifriit (High*Byte)#1 M: XX . MAXTLHE " |
#0 .. . N Max. Test Limit (Low Byte)#1 ] M XX MAXTLLO.
data record of supported OBDMID = [ ‘ : [ : OBDMIDREC ' |7
#n-8 On-Board Diagnostic Monitor ID Ci XX OBDMID.
#n-7 Std./Manuf. Defined TID#m c2 XX S/MDTID
#n-6 .~ .- Unit And Scaling ID#m -, -- cem e en s | C2 XX UASID
#n-5 ” " TestValue (Hig )11 P PN c2 XX TVHI
#n-4 Test Valué (Low Byte)#m ) ) c2 XX TVLO
T T3 1 - Ty Min. Test Limit {High Byte)#m™ - e i c2 [~ XX MINTLHI -
#n:2¢ E - ! Min. Test Limit (Low Byte)#m FE c2 XX MINTLLO. .
-—#n-1 - - - - - - -Max. Test Limit (High Byte)#m. .- - - - - BT c2- . - XX -+ —-MAXTLHI - -
#n : : Max. Test Limit (Low Byte}j#m:}- . - - S B c2 TR MAXTLLO
C1 = Conditional — parameteris only preésent if more than one (1) Manufacturer Defined TID is supported by:the’ECU-far the réquested MonitorDy'. =~ B :
i-C2=Conditional~ parameter-and value depends on'selected Manufacturer Defined TID number and are only included if the Manufacturer Defined TID is’ supported by the ECU. The'value |*
._shall be zero-($00) in case the On-Board Dlagnosuc Momtor has not been completed at least once since: C}ear/reset emlssmn-related dlagnostlc |nformat|0n or battery- disconnect.

6.6.3 PARAMETER DEFINITION B . F . NOI‘E—The On-BoaI;d Dlagnosna Momtorn ID. is similar to- the Test D
66311 ‘OnzBoard Diagriostic Monitor IDs Supported—The On-Board ) | parameter specified in service $06 in Section 6.6.3.1. v
Diagnostic-Moniter IDs supperted-is the same concept as-used for PID supportin - - 6.6.3. 3 Standardtzed and Manufacturer Defined Test ID- Descrtptzon—The
services $01 and $02 as specifiéd in Appendix A.. . I Standardized and Manufacturer Defined Test TD.is a one (1) byte parameter. For

6.6.3.2 On- mB_oard Diagnostic Monitor ID Descrzptwn—The On-Board example, the On-Board-Diagnostic Monitor “Oxygen Sensor Monitor: Bank 1-

Diagnostic Monitor ID is a one (1) byte parameter and is defined in Appendix A. Sensor 17 may have the following Standardized Test ID:
AnOn=Board Diagnostic Monitor may have more.than ene (1) monitor test (Test . The table below specifies the range of identifiers. :
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TABLE 157—STANDARDIZED TEST ID DESCRIPTION

Range (Hex) . o Description . R
00 Reserved by document
01 Rich to lean sensor threshold voltage (constant)
02 Lean to rich sensor threshold voltage (constant)
03 Low sensor voltage for switch time calculation (constant)
04 High sensor voltage for switch time calculation ,(cunstam)
05 Rich to lean sensor switch time (calculated)
06 Lean to rich sensor switch time (calculated)
07 Minimum sensor voltage for test cycle (calculated)
08 . Maximum sensor voitage for. test cycle (calculated)
09 Time between sensor transitions (calculated)
0A Sensor period (calculated) .
0B EWMA (Exponential Weighted Moving Average) misfire counts for last 10 driving cycles (calculated)
Calculation: 0.1 * (current counts) + 0.9 * (previous average)
Initial value for (previous average) = 0 :
This TEST ID shall be reported with OBD.Monitor IDs A2 — AD (refer to Appendix D) and the Scaling ID 24 (refer to Appendix E).
ocC Misfire counts for last/current driving cycles (calculated) ‘
oD - 7F Reserved for future standardisation ’ o e
TABLE 158—MANUFACTURER DEFINED TEST ID DESCRIPTION
Range (Hex) Description
80-FE Manufacturer Defined Test ID range - this parameter is an identifier for the test performed within the On-Board Diagnostic Monitor.
FF Reserved by document

Results of latest mandated on-board oxygen sensor monitoring tests, see fig-
ure below. )

Oxygen
sensor
output
$03 .
Lean -
Numbers refer to test ID $06 - 805 -4 s0a —P $09 . ~

FIGURE 15—STANDARDIZED TEST ID VALUE EXAMPLE

6.6.3.4 ‘Unit and Scaling ID Definition—The Unit and Scaling ID is a one.  ID requested. All standardized Unit and Scaling IDs are specified in “Appendix
(1) byte identifier to reference the scaling and unit to be used by the external test =~ E” of this document : ) '

equipment to calculate and display the test values (results), Minimum Test Limit, 6.6.3.5 Test Value (Result) Description—The Test Value represents the test
and the Maximum Test Limit for the Standardized and Manufacturer Defined Test result and is defined in the table below.

TABLE 159—TEST VALUE DESCRIPTION

Parameter name # of bytes Description
Test Value 2 Test Value (Result) - this value shall be calculated and displayed by the external test equipment based on the Unit and Scaling ID
(High and Low included in the response message. The Test Value shall be within the Minimum and Maximum Test Limit to indicate a “Pass" result.
Byte)




23.74

6.6.3.6 Minimum Test Limit Description—The Minimum Test Limit param-
eter is defined in the table below.

- TABLE 160—MINIMUM TEST LIMIT DESCRIPTION e e e - -

i# of bytes : T R

! Co o “the Test Value. ~ - -
The following conditions apply:

“Parameter name Description
Minimum Test 2 | “The Minimum Test Limit shall be calcutated and displayed by the external test equipment based on the Unit.and Scaling ID included
- - - Limit {High and Low E of this-document.-The. Minimum Test Limit.shall-be.the minimum.value-for the monitor identified-by the On-Board Diagnostic - -
Byte) Monitor [D. For the Standardized Test IDs whrch are constant'values the: Mlnimum Test: Lxmlt shall:be the same value as reported for

— if the Test Value is less than the Minimum Test Value results.in a “Fail® COI'IdItIOn, .
- e I . — if the. Test Value equals the Minimum Test Value tesults in a "Pass” condition, .
— if the Test Value is greater than the Minimum Test Value results in.a "Pass" condition.

T

6.6.3.7 Maximum Test Limit description—The Maximum Test Limit
parameteris defined inthe table below.” - - - C - -

TABLE 161—MAXIMUM TEST LIMIT DESCRIPTION . o L

Description -~ .. i .. s

The following conditions apply:

" Parameter name “#ofbytes
Maximum Test Limit 2 The Maximum Test Limit shall be calculated and displayed by the external test equipment based on:the: Unit: and Scaling ID'included
R (High and Low - | ‘inthe- response message. The Unit and Scaling iDs are specified in Appendix E of this document. The Maximum Test Limit shall be

Byte) the maximum value for the monitor identified by the On“Board- Dlagnostlc Monitor 103, For the Standardlzed Test IDs which are
constant values the Maximum Test Limit shall be the same valiie‘as reported for the Test Value. '

| o _ ) N | —if the'Test Valite is less than the Maximiim Test Value resultsin a "Pass" condition, -
— if the Test Vaiue equals the Maximum Test Value results in a “Pass” condltion. . . .
[ SO .. PR — . .| —.ifthe Test Value is.greater than the. Maximum Test’ Value results in a "Fail” condltlon ' . T

- . -

6.6.4 MESSAGE EXAMPLE—The example below shows how the “Request on-
board momtormg test results for spemﬁc momtored systems” servwe shall be
1mp1ementéd R T

"6.6.4.1 Step #1: Request On-Board Monitoring Test Results for Specb‘ic

Nonitored Systems (Request for Supported: OBDMIDs)—The .external test-equip- .

ment requests all supported OBDMIDs from the vehicle. Refer to the example of
service-$01-how to request supported PIDs (same concept is used-for-supported
OBDMIDs).

As a result of the supported OBDMID request the external test equipment
creates an internal list of supported OBDMIDs for each ECU: The ECU #1
(ECM) supports OBDMIDs $01, $05, $11, and $21. The ECU #2 (TCM) does not
support any OBDMIDs. -

6642 Step #2: Request Current Powertrain Dzagnosttc Data (Service 301,
PID $01)—Prior to requesting OBD Monitor test results the external test equip-
ment $hall evaluate if the monitor is complete. The ‘status of thie moritor is
included in the response message of service $01 PID $01 data byte B - D (see
Appendix:B): :
6.6.4.3 Step #3: Request On- Board Il[amtormg Test Results. for Spectﬁc
Monitored Systems—The external-test equipment sends- a~“Request -on-board
monjtoring test results for specific monitored systems” message. with one sup-
ported OBDMID in the request message to the vehicle. In this example the
request message includes the following OBDMID:
— request message:OBDMID $01 - Oxygen Sensor Monitor Bank 1 - Sensor 1

TABLE 162—REQUEST OXYGEN SENSOR MONITORING TEST RESULTS REQUEST MESSAGE

Message direction: | External test equipment — All ECUs ’
Message Type: Request -
Data Byte Description_iéll values are in hexadecimal) Byte Value (Hex) Mnemonic
i Request on-board monltonng test results for specific monltored systems request sD : . . 06 SIDRQ
#2 OBDMID: 01 - Oxygen Sensor- Momtor Bank 1 - Sensor 1 o1 OBDMID
'TABLE 163—REQUEST OXYGEN SENSOR MONITORING TEST RESULTS RESPONSE MESSAGE
: T
Message direction: ECU #1 — External test equipment - ) -
M ge Type: Resg
Data Byte Descript‘ieﬁ {all values are in hexadecimal) Byte Value (Hex) Mnemonic
| . Request on-boardimonitoring test resultsfor specific:monitored systems response:SID : 46 SIDPRQ.
#2 OBDMID: 01 - Oxygen Sensor Monitor Bank 1 - Sensor 1 v e o1 * oBDMID -
#3 Standardlsed Test ID: 01 Rlch to Iean sensor threshold voltage (constant) o1 8TID .
#4 Unit And Scaling ID: Voltage 0A UASID
#5 Test Value High Byte: 06 TESTVAL
__#6 | TestValue Low Byte: 0.365V ) 60 TESTVAL
#7 Minimum Test Limit High Byte: LT 06 = MINLIMIT
#8 - | Minimum Test Limit Low Byte: 0,365V 60 MINLIMIT
# | Maximumn Test Limit High Byte:’ 06 MAXLIMIT
#10 ~ | “Maximuim Test Lirit Low Byte: 0.365 V T 60 MAXLIMIT
#11 OBDMID: 01 - Oxygen Sensor Monitor Bank 1 - Sensor 1 01 0OBDMID
#12 Standardized Test ID: 05 - Rich to lean sensor switch time (calculated) 05 STID
#13 Unit And Scaling ID: Time 10 UASID
#a Test Value High Byte 00 TESTVAL
#15 Test Value Low Byte: 0.072 s (0 min, 0 s) 48 TESTVAL
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TABLE 163—REQUEST OXYGEN SENSOR MONITORING TEST RESULTS RESPONSE MESSAGE

Message direction: ECU #1 — External test equipment
Message Type: Response
Data Byte Description (all values are in hexadecimal) Byte Value (Hex) Mnemonic

#16 Minimum Test Limit High Byte - o - T00 ’ © O MINLIMIT T
#17 Minimum Test Limit Low Byte: 0.000 s (0 min, 0 s) Q0 MINLIMIT ..
#18 Maximum Test Limit High Byte 00 MAXLIMIT
#19 Maximum Test Limit Low Byte: 0.100 s-(0 min, 0 s) 64 MAXLIMIT
#20 OBDMID: 01 - Oxygen Sensor Monitor Bank 1 - Sensor 1 01 OBDMID
#21 Manufacturer Defined Test ID: 133 - the name of this Test ID shall be documented in the vehiclé S'ervice— R %35 T o ‘MDTIIj

Information! ' L
#22 Unit And Scaling 1D: Counts 24 - UASID
#23 Test Value High Byte - EECEETEE - R I TESTVAL -
w24 Test Value Low Byte: 150 counts 9% TESTVAL
#25 .- Minimum Test Limit High Byte - e . - - 00 - MINLIMIT- ~.
#26 Minimum Test Limit Low Byte: 75 counts ‘ 4B . MINLIMIT
#27 Maximum Test Limit High Byte ; ST R ) MAXLIMIT | ‘_
#28. | Maximum Test Limit Low Byte: 65535 counts : B ) FFo T MaxaMiT

NOTE—ECU#2 does not suppdrt any'Test IDs and therefore does not send
aresponse message. S ’ a

- TABLE 164—REQUEST.CATALYST MONITOR BANK 1 MONITORING

6.6.4.4 ~Request'0n-Baard Iil-/Iori‘i-toring' Test Results fbr Spé}:iﬁc Monitored

~ Systems—In this example the requested monitor has not been completed once.

The request message includes the following OBDMID: :
— request message: OBDMID $21 - Catalyst Monitor Bank 1

TEST RESULTS REQUEST MESSAGE

Message direction: External test equipment — All ECUs
Message Type: Request
Data Byte Deséription (all values are in hexadecimal) Byte Value (Hex) Mnembnic
#1 Request on-board manitoring test resuits for specific monitored systems request SID 06 SIDRQ
#2 ‘| OBDMID: 21 - Catalyst Monitor Bank 1 21 OBDMID
TABLE 165—REQUEST CATALYST MONITOR BANK 1 MONITORING
: TEST RESULTS RESPONSE MESSAGE
Message direction: ECU #1 — External test equipment
Message Type: Response ~ e s
Data Byte Description (all values are in hexadecimal) Byte Value (Hex) _ Mnemonic
#1 Request on-board monitoring test results for specific monitored systems response SID - - ' .46 . SIDPRQ
#2 OBDMID: 21 - Catalyst Monitor Bank 1 21 OBDMID
#3 . Manufacturer Defined Test ID: 135 87 - ~ . MDTID
#4 . Unit And Scaling ID:-Percent - - . .- - 2E - ) UASID
#5.. Test Value High Byte: Monitor not.completed at least once since erasure --00 TESTVAL
#6 Test Value Low Byte: 0.00 % 00 - TESTVAL.
#7 - - |- Minimum Test Limit High Byte . 00 ' MINLIMIT
#8. Minimum Test Limit Low Byte: 0.00 % - o - - .. -00 s s MINLIMIT
#3 Maximum Test Limit High Byte B 00 .. MAXLIMIT. )
#10 Maximum Test Limit Low Byte: 0.00% .00 . MAXLIMIT

NOTE—ECU#2 does not support any Test IDs and therefore does not send
2 response message.

6.7 Service $07 - Request Emission-Related Diagnostic Trouble Codes

Detected During Current or Last Completed Driving Cycle
6.7.1 FUNCTIONAL DESCRIPTION—The purpose of this service is to enable the
external test equipment to obtain “pending” diagnostic trouble codes detected
during current or last completed driving cycle for emission-related components /
systems that are tested or continuously monitored during normal driving condi-
tions. Service $07 is required for all DTCs and is independent of Service $03. The
intended use of this data is to assist the service technician after a vehicle repair,
and after clearing diagnostic information, by reporting test results after a single
driving cycle. If the test failed during the driving cycle, the DTC associated with

that test will be reported. Test resuits reported by this service do not necessarily
indicate a faulty component / system. If test results indicate a failure after addi-
tional driving, then the MIL will be illuminated and a DTC will be set and
reported with service $03, indicating a faulty component / system. This service
can always be used to request the results of the latest test, independent of the set-
ting of a DTC. .

Test results for these components / systems are reported in the same format as
the DTCs in Service $03 - refer to the functional description for service $03.

6.7.2 MESSAGE DATA BYTES

6.7.2.1 Request Emission-Related Diagnostic Trouble Codes Detected Dur-

ing Current or Last Completed Driving Cycle Request Message Definition




23.76

TABLE 166—REQUEST EMISSION-RELATED DIAGNOST lc TROUBLE CODES DETECTED DURING . - - -
CURRENT OR LAST COMPLETED DRIVING CYCLE REQUEST MESSAGE.-. .- oo

! Data Byte Parameter Name Cvt- - Hex Value::. Mnemonic
B 105 Request-emission:-related dlagnoshc trouble codes detected during.current or last. completed. dnvmg J0 M 07 SIDRQ -
cycle request SID
T
i 6.7.2.2 RequestiEmission-Related Diagnostic Trouble Codes Detected Dur- -
mg'Current or.Last Completed Driving Cycle Response Message Definition
TABLE 167-—REQUEST EMISSION-RELATED DIAGNOSTIC TROUBLE CODES DETECTED' R
o - T DURING CURRENT OR LAST COMPLETED DRIVING CYCLE RESPONSE MESSAGE . -
Data'Byte ; Parameter Name cvt™ Hex Value™* ' |~ Mnemonic
- #1 Request emission-related diagnostic trouble codes detected during current or last completed driving cycle M 47, , SIDPR
response SID
: #2 #0fDTC=[ Y “#OFDTC
! e ‘no emission-related DTCs . +:200 . L
' # of emission-related DTCs ] _01-FF . .
N DTC#1 (High Byte) c o DTCTHI
' Ut DTC#1 (Low:Byte) e X DTCILO -
; — - - o
; C#it’ | DTC#m (HighByte) C ® DTCmHI
“¥n DTC#m {Low Byte) o - [ XX DTCmLO
G Condmonal DTCi#1: —»DTC#m are only included:if #'0f DTC: parametervalue ¢$00 s ’

6 7.3 PARAMETER DEFINITION—Thls servrce does not stipport-any parameters
6.7.4 MESSAGE EXAMPIERefer to-message:exampleofservice $03:
6.8 Service $08 - Request Control of On-Board_ System, Test or Compo-

nent

6.8.1 FUNCTIONAL DESCRIPTION—The purpose of this service is to enable the

external test equipment to control the operatron ‘of an on-board systemA test or

component. . . .
The data bytes will be specﬁied 1f necessary, for each Test ID in Appendrx F

and-will-be umque‘for each” Test ID T

—'I‘urn 'on-board system/test/component ON T e e

- 0n-board s syst’em/test/component OFF

[ T TABLE-168—REQUEST CONTROL OF ON-BOARD DEVICE-REQUEST- MESSAGE (FIEAD SUPPORTED TIDS)

Possible uses for these data bytes in the response message are:
— Report system status
— Report test results
)§ afe’ applicable or supported by all systems. TID $00 is a bit-
encogeq sLalye that indicates for each ECU which TIDs are supported. TID $00
indicates support 1 for TID, m$01 to. $20 T]D $20 icates support for TIDs
_$21 through $40,-etc.-This is the.same. concept for. PIDs/TIDs/InfoTypes support
in services $01, $02, $06, $08, $09::TI=$Q0 is:required:for those ECUs that
" ‘respond-toa correspondmg service $08 request messageas specrﬁed i Appendrx
o D$00 1§ optional for those ECUs that do not respond 0 ad ‘servi
: $08 equest messages.
~The order of the TIDs in. the respo
- -order-in the request message:
SSAGE DATA BYTES
21 Request Control of On-Board Device Request Message Deﬁmtton
(Read Supparted TIDs) -

v \
o

,message is’ not requrred fo match the

. - ' o o - “Parameter Name - ottt -
?' [ - Request controlof on-board devicerequestSID —~ — o i - T M- 08 -

‘ -~TID#1 (Test IDs supported: AppendixA)~ - - B - M- —x0c

f TID#2 (Test 1Ds supported: Appendix A) U XX TID

E _#4 TID#3 (Test ll?g supported: Appéndix A) 1] 7‘ } xx ) TID

: N TID#4 (Test IDs supported: Appendix A) ' U Txx TID

| 6 TID#5 (Test IDs supported: Appendix A) U XX I 1

#7 TID#6 (Test IDs supported: Appendlx A) U XX ;. TID

E U= User Opnonal — TID may be included to avoid multiple TID supported request messages v o {

NO'I‘E—To request TIDs supported range from $C1 - $FF another request
‘ message with TID#1 = $C0 and TID#2 = $EO shall be sent to the
" vehicle’

P R

6.8.2.2 Request Control of On-Board Dévicé Response Message Definition
(Report Supported TIDs)—ECU(s)- must- respond” to - all supported ‘ranges if
requested. A range is defined as a block of 32 TIDs (e.g., range #1: TID $01-$20).
The.ECU shall not respond: te unsupported-TID: ranges unless subsequent ranges
have a supported TID(s)




Ay

23.77

TABLE 169—REQUEST CONTROL OF ON-BOARD DEVICE RESPONSE MESSAGE
(REPORT SUPPORTED TIDS) -

Data Byte Parameter Name :Hex Value Mnemonic
i1 Request control of on-board devi P ge SID M 48 : SIDPR
data record of supported TIDs = . ‘ TIDREC_
#2 1st supported TID : s M XX TID
- #3 Data A: supported TIDs, T T . ™M XX B DATA_A
#4 Data B: supported TIDs, L X i . M XX i DATA_B
#5 Data C: supported TIDs, M XX . DATA_C
#6 Data D: supported TIDs ] M. XX - - DATA_D
data record of supported TIDs =] - . . Lo o TIDREC_
#n-4 mth supported TID . 1 XX - TID
#n-3 Data A: supported TIDs, T c2 XX DATA_A
#n-2 Data B: supported TiDs, c2 XX DATA_B
#n-1 Data C: supported TIDs, c2 XX DATA_C
#n Data.D: supported TIDs ]. . .C2 XX - DATA_D
€1 = Conditional — TID value shall be the same value as included in the request message if supported by the ECU :
C2 = Conditional — value indicates TIDs supported; range of supported TIDs depends on selected TID value (see c1) — o

NOTE—The fesponse ine;séage shall only include the TID(s) and Data A -
D which are supported by the ECU. If the request message includes

... (2) TID value(s) which are not supported by the ECU those shall ) L ) e - T
not be included in the response message. _ : .- e :

. 6.8.2.3 Req'uest' Control -'of On-Board System ‘Reque.-vt Messdée, D_eﬁnition
(Read TID Values) . o o

TABLE 170—REQUEST CONTROL OF ON-BOARD DEVICE REQUEST MESSAGE (READ TID VALUES)

Daté Byte Parameter Name Cvt Hex Value B Mnemonic
#1 Request control of on-board device request SID M 08 SIDRQ
data record of Test ID = | - S TIDREG -
#2 Test ID (request Test ID values) M/C1 XX TID. - - -
#3 Data A, B c2 .OXX DATA_A _ .
#4 Data B, c2 B XX DATA_B
#5 A - e - DataC, - . DR - - c2 - XX - DATA_C
#6 Data D, c2 XX DATA_D
#7 o Data E ] . - T c2 XX DATA_E -
C1 = Conditional — Test ID value shall be one of the supported Test IDs of previous response message
C2 = Conditional — presence and values of Data A - E parameter depend on Test ID
6.8.2.4 Request Control of On-Board Device Response Message Dq}?nition_
(Report TID Values)
TABLE 1771—REQUEST CONTROL OF ON-BOARD DEVICE RESPONSE MESSAGE (REPORT TID VALUES)
Data Byte Parameter Name Cvt Hex Value Mnemonic
# Request control of on-board device response SID M 48 SIDPR
data record of Test ID =[ TIDREC
#2 Test ID (report Test 1D values) . - : RS M/C1 XX TID
#3 Data A, - c2 XX DATA_A
#4 Data B, c2 XX DATA_B
#5 ) Data C, - ’ ’ - ) i T cz2’ XX DATA_C
- #6 Data D, . c2 XX DATA_ D
#7 - DataE] - - S - c2 XX DATA_E
C1 = Conditional — Test ID value shall be the same value as included in the request message
C2 = Conditional — presence and values of Data A - E parameter depend on Test ID

6.8.3 PARAMETER DEFINITION ’ ’ o o

6.8.3.1 Test IDs Supported—Refer to Appendix A. an internal list of supported PIDs for each ECU: The ECU #1 (ECM) supports

6.8.3.2 Test ID Description—Refer to Appendix F. - Test ID $01. The ECU #2 (TCM).does not support any Test IDs and therefore
6.8.4 MESSAGE EXAMPLE—The example below shows how “Request control does not send a response message.

of on-board system, test or component” service shall be implemented. 6.8.4.2 Step #2: Request Control of On-Board Device (Service $0¢§, Test ID

As aresult of the-supported TID request the external test equipment creates

6.8.4.1 Step #1: Request Control of On-Board System, Test or Component
(Request for Supported Test IDs)—The external test equipment requests all sup-
ported Test IDs from the vehicle. Refer, to the example of service $01 how to
request supported PIDs (same concept is used for supported TIDs).

$01)—The external test equipment sends a “Request control of on-board device”
message with one (1) supported Test ID $01 to the vehicle.

4

“TABLE 172—~REQUEST CONTROL OF ON-BOARD DEVICE REQUEST MESSAGE

Message direction: External test equipment — All ECUs

M ge Type: R

q

Data Byte Description (all values are in hexadecimal) Byte Value (Hex) Mnemonic
#1 Request contro! of on-board device request SID 08 SIDRQ
#2 Test ID: 01 - Evaporative system leak test 01 TID
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TABLE 173—REQUEST CONTROL OF ON-BOARD DEVICE RESPONSE MESSAGE

_ .Message direction: .| ECU#1— éxternal te;t equiprﬁent )
' M _, Type:n Reé _M o T N
Data Byteh' ' Description (al! values are in hexadecimal) Byte Value (Hex) Mnemonic
' # o Réquest coritrol of on-board device response SID 48 SIDPR
#2 . i Test ID: 01 - Evaporative systém leak test (0] TID

In the following example the conditions_ of the system are not proper to run
the Evaporative systemileak test. Therefore the ECM (ECU #1) responds with a
negative response message with response code $22 - conditionsNotCorrect. The

TCM (ECU #2). does not respond because it previously reported that it does not
support the Evaporative system leak test.

_ TABLE 174—REQUEST CONTROL OF ON-BOARD DEVICE REQUEST MESSAGE

" Message direction: | Ex

test equipment — All ECUs

M geType: | Req

‘DataByte -~ [~ v " Description (all valties are in hexadecimal)” Byte Value (Hex) Mnemonic
#1 Request control of on-board device request SID o 08 o | - SIDRQ
#2 Test ID: 01 - Evaporative system leak test 01 e TID
“ TABLE 175—NEGATIVE- RESPONSE MESSAGE
"t “iflessage diféction:* | ECU#1 — External test equipment A
L .— .77 . MessageType: | Respons _ - - -
Data B'y,le Description (all values are in hexadecimal) Byte Value (Hex) Mnemonic
;{ﬁ Negative Résponse Service Identifier 7F i SIDNR
' 3. Request control of on-board device request SID 08 ! SIDRQ
» _.Ea _ Negative Fiésponse Code: conditionsNotCorrect .22 . . .NR_CNC.

’6 9-Service $09 - Request-Vehicle Information - - -
6.9.1 FUNCTIONAL DESCRIPTION—The purpose of this service is to enable the
external test equipment to request vehicle specific vehicle information such as
Vehicle Identification Number (VIN) and Calibration IDs. Some of this informa-
tion may be required by regulations and somemay be desirable to. be reported in
standard format if supported by the vehicle manufacturer, . -
Not all Infotypes are applicable. or supported by all systems. Infotype $00 isa

bit-encoded value that-indicates for each ECU which-Infotypes are supported. -

Infotype. $00_1nd1cates support for Infotypes from $01 to $20. Infotype.$20 indi-

cates- sluf)port for Infotypes $21 through $40, etc:- This is the-same concept for
PIDs/TIDs/Infotypes support in services $01, $02, $06, $08, $09. Infotype $00 is
réquired for those ECUs that respond to a corresponding service $09 quuest mes-
sage as specified in Appendix A. Infotype $00 is optional for those ECUs that"do
not-respond:to additional service $09 request messages.
6.9.2 MESSAGE DATA BYTES .
6:9.2.d Request Vehicle Information Request Message Deﬁnmon (Request

R Suppoﬂed InfoType)

TABLE 176—REQUEST VEHICLE INFORMATION REQUEST MESSAGE ~ -
. (REQUEST SUPPORTED INFO TYPE) o h

Data Bﬁg . Parameter Name Cvt Hex Value Mnemonic

#M - : Requesfvehicle information request-S!D - - m -09 |- SIDRQ--- -
#2 InfoType#1 (InfoTypes supported: Appendix A) M XX : INETYP S
w3 lnfa;l’ybe#z (IthoTypes>supported: Apbﬂendi;( A) S U XX INFTYP

#a InfoType#3 (InfoTypes supported: Appéndix A) U xx - INFTYP

g5 .| infoTypesd (nfoTypes supportéd: AppendixA). . . U xx " INFTYP
#6 i InfoType#S (InfoTypes subpqned: Apprend‘ix,/-,\) . e U l XX : INFTYR;:,

L ACrHT InfoType#6 (InfoTypes supported: Appendix A} u - XX .INFTYP
U = UserOptional— lnfoType may be included to avoid mulhple InfoType supported request messages N

NOTE—To request InfoTypes supported range from $C1 - $FF another
request message with InfoType#l = $CO and InfoType#2 = $EO
shall be sent to the vehicle

6.9.2.2 Regquest Vehicle Information Response Message Definition (Report.
Supported InfoType)—ECU(s) must respond to all supported ranges if requested.’
A range is.defined as a block of 32 InfoTypes (e.g., range #1: InfoType $01-$20).
The ECU shall not respond to unsupported Info’I‘ype ranges unless subsequent
ranges have a supported InfoType(s).



TABLE 177—REQUEST VEHICLE INFORMATION RESPONSE MESSAGE
(REPORT SUPPORTED INFO TYPE)
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Data Byte Parameter Name Hex Value - Mnemonic
#1 Request vehicle information response SID M 49 SIDPR
data record of supported InfoTypes = | INFTYPREC'
#2 1st supported InfoType - - M XX -+ INFTYP-
#3 Data A: supported InfoTypes, M COXX DATA_A
#4 : . * Data B: supported InfoTypes, M xx " 'DATA_B
#5 : Data C: supported InfoTypes, M XX _DATA_C
#6 Data D: supported InfoTypes ] M XX DATA_D
data record of supported InfoTypes = [ INFTYPREC
#n-4 mth supported InfoType c1 XX INFTYP
#n-3 - Data A: supported InfoTypes, Cc2 XX DATA_A
#n-2 " Data B: supported InfoTypes, - G2 XX DATA_B
#n-1 0 - - - e - Data C: supported InfoTypes; -~ - - ST C2 XX - DATA_C: -
#n : Data D: supported InfoTypes ] - . - C2 XX DATA_D
C1 = Conditional — INFOTYPE value shall be the same value as included in the request message if supported by the ECU
C2 = Conditional — value indicates INFOTYPEs supported; range of supported INFOTYPEs depends on selected INFOTYPE value (see C1)

NOTE—The response message shall only include the INFOTYPEs and
Data A - D which are supported by the ECU. If the request mes-
sage includes (a) INFOTYPE value(s) which are not supported by
the ECU those shall not be included in the response message.

6.9.2.3 Regquest Vehicle Infonnation‘Requ_es_t Message Definition (Read

InfoType Values)

TABLE 178—REQUEST VEHCLE INFORMATION REQUEST MESSAGE (READ INFO TYPE VALUES)

Data Byte Parameter Name Cvt Hex Value Mnemonic
#1 Request vehicle information request SID M 09 SIDRQ
#2 InfoType (read InfoType values) M XX INFTYP
6.9.2.4 Request Vehicle Information Response Message Definition (report
InfoType values)
» TABLE 179—REQUEST VEHICLE INFORMATION RESPONSE MESSAGE
(REPORT INFO TYPE VALUES)
Data Byte Parameter Name T Cwt Hex Value Mnemonic
#1 Request vehicle information response SID M 49 SIDPR
_ data record of InfoType = INFTYPREC
#2 InfoType {report InfoType values) M/C1-- XX INFTYP !
#3 NOfDataltems M/C1 XX NODI
#4 data #1, M/C2 . XX. . DATA_#1
#5 data #2, c2 XX DATA_#2
: : c2 XX o
#m data #m } . cz2 XX DATA_#m
C1 = Conditional — InfoType value shall be the same value as included in the request message
C2 = Conditional — data #1 - #m depend on selected InfoType value

6.9.3 PARAMETER DEFINITION
6.9.3.1 Vehicle Information Types Supported—Refer to Appendix A.
6.9.3.2 Vehicle Information Type Description—Refer to Appendix G.
6.9.3.3 Number of Data Items Data Byte Description—This parameter
defines the number of data items included in the response message which are
identified and belong to the InfoType reported. For example, a request message
with the InfoType for CVN (Calibration Verification Number) may cause the

ECU 10 send & response message which contains multiple CVNs. The amount of

CVNs is included in the “Number of data items” parameter:

6.9.4.2 Step #2: Request InfoTypes from Vehicle

6.9.4 MESSAGE EXAMPLE—The exaﬁple below shows how the “Request vehi-

cle information” service shall be implemented.

6.9.4.1 Step #1: Request Vehicle Information (Request Supported InfoType)
Jfrom Vehicle—The external test equipment requests all supported InfoTypes (Info-
Type#l = $00) from the vehicle. The ECU #1 (ECM) and the ECU #2 (TCM)
send a response message with InfoTypes. supported information for InfoTypes $01

- $20.

Now the external test equipment creates an internal list of supported Info-
Types for each ECU. The ECU #1 (ECM) supports the following InfoTypes: $02,
$04, $06, and $08. The ECU #2 (TCM) supports InfoTypes: $04 and $06.

Now the external test equipment requests a combination of three (3) InfoTypes:

— InfoType $02: VIN = [1G1JC5444R7252367]
— InfoType $04: Cal. ID#1 = [IMB*36761500]

— InfoType $04: Cal. ID#2 = [IMB*47872611]

— InfoType $06: Cal. CVN#1 = [1791BCS82]

— InfoType $06: Cal. CVN#2 = [16E062BE]

— InfoType $08: IPT
— InfoType $04: Cal. ID
— InfoType $06: Cal. CVN

[04000D09 ... 00440061}
[IMA*431299110000]
= [98123476)

supported by ECU #1
supported by ECU #1
supported by ECU #1
supported by ECU #1
supported by ECU #1
supported by ECU #1
supported by ECU #2
supported by ECU #2
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TABLE 180—REQUEST VEHICLE INFORMATION REQUEST MESSAGE

- - “Message ‘direc}ion: - Externa_l testequipment — All ECUs cC
~" *Message Type: °| ‘Request "~ - C - - .
Daja;By(e“" :,' C . I.'Vlé'séribt»ion (ali-\ialue_s arein ﬁexadecimal) —Byte Value;(i-iéx) Mnem&nlc
A Request vehicle information request SID 09 SIDRQ [
#2 InfoType: 02 - VIN (Vehicle Identification Number) 02 INFTYP
" TABLE 181—REQUEST VEHICLE INFORMATION RESPONSE MESSAGE
A . Message direction: ECU #1.— Exiernal test equipment
P Message Type: | Response .
| Déta Byfe Description (all values are in hexadecimal) Byte Value (Hex) Mnemonic
: #1 Request vehicle information response SID T . ' 49 1 X
#2° “| “InfoType: 02 - VIN ‘(Vehiclé Information Number} 02
- [ < Nurnber of data itemis: 01 P 01
#4 1st ASCII character of VIN: ‘1 31
#5 2nd ASCII character of VIN: ‘G’ 47 . /
#6 3rd ASCII character of VIN: ‘1’ 31 VIN
#7 4th ASCII character of VIN:J' 4A VIN
17 _#8_ . 7’| 'sth ASCIl character of VIN: ‘C’ 43 VIN
--#9-— - -| -6th-ASCIl character of VIN: ' - 35 VIN -
#10-" - --| 7th ASGii characterof VIN: 4’ B4 VIN
H#14- . 8th-ASClI character of VIN: ‘4’ 34 VIN
#12 9th ASCII character of VIN: ‘4’ 34 VIN
#13 10th ASCII character of VIN: ‘R’ 52 VIN..
#14 11th ASCII character of VIN: ‘7° . . 37 VIN
#15 12th ASCII character of VIN: 2’ 32 VIN
“¥6 | 13tASCI character of VIN: 5" 35 VIN
.. #17. _ | 14th ASCll character.of VIN:'2' . . 32 VIN :
B I 15th ASGIi character of ViN: 3" 33 VIN ‘
“#9 - 16th ASCII character of VIN: ‘6’ 36 VIN
20 17th ASCHi charactér of VIN: 7 57 VIN
‘Now the external test equipment requests the following InfoType:
== InfoType $04: CALID#1.= [IMB#*36761500] and.CALID#2 =[JMB#*47872611]; supported by ECU#1; - - -
=Ty '
v e e e ... ... _ ... TABLE 182—REQUEST VEHICLE INFORMATION REQUEST MESSAGE _
b 0 7. Messagedirectiont:| Extéfnaltestequipment —All ECUs. - '
. .- . - Message Type: Re :fle,st N e, .
‘DataByte” | SR 'De:scriptidﬁ“:(‘all values are iﬁ_l\\e;g_adecimal). ' Byte Value (Hex)’ "M,nemoriii:'_‘
#1 - . .| Requestvehicle information request SID 09 SIDRQ
# InfoType: Calibration ID ‘04 CONETYP -

T
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TABLE 183—REQUEST VEHICLE INFORMATION RESPONSE MESSAGE (1sT)
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Message direction: ECU#1 — External test equipment
M ge Type: Resp
Data Byte Description (all values are in hexadecimal) Byte Value (Hex) Mnemonic -
#1 Request vehicle information response SID 49 SIDPR
#2 InfoType: Calibration ID 04 INFTYP:
#3 Number of data items: 02 02 . NODI
#4 Data A: 4’ aA DATA_A
5 Data B: ‘M ) o B o DATA_B
#6 Data C: ‘B’ 2. DATA_C
#7 Data D: i i ) - ) . 2A DATADD
8 Data E: 3! .33 . .- DATAE -
9 DataF:'s' _ . ) ) % DATAF
_#10 DataG:'7" ) _ 37 - DATAG ™ |
i Data ‘e’ ] i ] % _DAAH |
#2 Datal: 1’ ) 31 DATAL- |
#13 Data J: ‘5’ ) 35 DATA_J
#14 DataK: ‘0’ ) 30 DATAK
#15 Datal: ‘0’ ‘30 DATA_L
#16 Data M: Fill byte i . i 00 DATAM
#17 Data N: Fill byte - 00 - DATAN -
#18 Data O: Fill byte ) 00 DAAO |
#19 Data O: Fill byte 00 DATA_P' *
#20 Data A: ' _ 4A DATA_A
#21 Data B: ‘M’ i 4D DATA_B
#22 Data C: ‘B 42 DATA_C
#23 Data D: *’ 2A DATA_D
#24 Data E: '4' 34 - DATA_E
#25 Data F: ‘7’ a7 DATA_F - -
#26 Data G: ‘8’ 38 DATA_G
#27 Data H: 7' a7 DATA_H
#28 Data I: 2’ 32 DATA_|
#29' Data J: &’ ) 36 DATALS .
#30 Data K: ‘1’ 31 DATA_K
#31 Data L: 1’ - i 31 _ DATA_L,
#32 Data M: Fill byte 00" "DATA_M
#33 Data N: Fill byte i 00 - DATAN
#34 Data O: Fill byte - - 0w - - DATA_O
35 Data P Fill byte o . 00 DATA_P

NOTE—The same résponse message with different data byte content will be
sent by ECU #2 in this example. -

Now the external test equipment requests the following InfoType:
— InfoType $06: CVN#1 = [17 91 BC 82] and

In the following example the ECUs needs more time-than P2y to calcu- CVN#2 =[16 EO 62 BE]; supported by ECU#1
late the Calibration Verification Number(s). Therefore both ECUs respond with — InfoType $06: CVN = [98 12 34 76]; supported by ECU#2
negative response messages with response code $78 - RequestCorrectlyReceived- ; - '
ResponsePending as long as the positive response message is not ready in the
ECU.

E TABLE 184--REQUEST VEHICLE INFORMATION REQUEST MESSAGE - e

Message direction: External test equipment — Alt ECUs
Message Type: Request
Data Byte Description (all values are in hexadecimal) Byte Value (Hex) Mnemonic
#1 Request vehicle information request SID 09 SIDRQ
#2 InfoType: Calibration Verification Number 06 INFTYP
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© fen !l YTABLE:185<-NEGATIVE'RESPONSE MESSAGE: = - -

Message direction: ECU#1 — External test equipment

M ge Type: | Resp

i

Data Byte i IRETE Desc‘riptlon (all values are in hexadecimal):.-~: “ Byte Value (Hex) Mnemonic
#1.. Négative Response;Service Identifier ! 7F . SIDNR '
#2 Request vehicle information request SID . 09: SIDRQ '
#3 Négative Response Code: RequesthrrectlyReceived-ResponsePending 78 NR_RCR_RP
R TABLE 186—NEGATIVE RESPONSE MESSAGE
T
“"Message direction: | ECU#2 — External tlest equipment
: "5 Message Type: | Resp !
Data Byte... ) ! Description (all values are in hexadecimal) Byte Value (Hex)‘ Mnemonic
B -] Negative Response Service Identifier 7F SIDNR
g #20 e Reqbest vehicle information requestSID[ 09 SIDRQ
Lo#3 -] Negative Response Code: RequestCorrectlyReceived-ResponsePending 78 NR_RCR_RP
\ . i -
. | . v' TABLE 187—REQUEST VEHICLE INFORMATION RESPONSE MESSAGE (1ST)
i — ‘
. + “/Message direction: ECU#1 — External test equipment
M ; Type: Rv p
! Description (all values are in hexadecimal) Byte Value (Hex). . Mnemonic
Reguest vehicle information response SID 49. . e SIDPR
" InfoType: Calibration Verification Number ) 06 R " INFTYP
,  #3. .7:q| Number of data items: 02 02 NoDI
i #4 ... | DataA17 . 17 DATA_A
" # ;- -| DataB:91 9 DATA_B
. #6: - | patac:BC BC DATA_C
. #7. .- | DaaD:82 82 DATA_D
i
| #8 .| DataE: 16 16 DATA_E
H - 1
| #9. ;7| DataF:EQ EO DATA_F
#10 ;- | DataG:62 . 62 DATA_G
t#n Data H: BE BE DATA_H .
1 - ! !
' TABLE 188—REQUEST VEHICLE INFORMATION RESPONSE MESSAGE (1ST)
- N
; ‘Message-direction: ECU#2 — External test equipment
!
Message Type: Rééponse | ) ‘
Data ,th‘_e, ,7 ) Descl"iption (all values are in hexadecimal) Byte Valué (Hex) Mneﬁmnic \
Bt . f ks '
TUTETT T 7| Redquést vehicle information response SIDT - T T TTTTTT Tae - " 8SIDPR
#2 7' 7 17 |L InfuTypeiCalibration Verification Nuriber: * .17t . v - 0B - o INFTYR
] Numberof datateriis: 01 R 01 “''-NoDI
#4 | Daaos v ‘ - 98 DATA_A
#5 Data B: 12 12 . DATA_B. N
#6 Data C: 34 34 DATA_C ~ "1+
#7 Data D: 76 76 DATA_D
:Now the external test equipment requests the following InfoType: - ) T
—InfoType $08: IPT; - - supported by ECU#1;— — .- . . . - - - -
e e am e - -« --—- TABLE-189—REQUEST VEHICLE INFORMATION REQUEST MESSAGE - - - - -
T Mess;age’direction: B Externaltest'eguiprnenthll ECUs™ — - o -
T 7% MessageType: | Req T ’
Data Byte Description (all values are in hexadecimal) Byte Value (Hex) Mnemonic
# Request vehicle information request SID 09 SIDRQ
#2 InfoType: In-use Performance Tracking 08 INFTYP




TABLE 190—REQUEST VEHICLE INFORMATION RESPONSE MESSAGE (1)

Message direction: ECU#1 — External test equipment
Message Type: Response
Data Byte Description (all values are in hexadecimal) Byte Value (Hex) Mnemonic

#1 Request vehicle information response SID 49 SiDPR
#2 InfoType: In-use Performance Tracking 08. (INFTYP
#3 Number of data items: 16 10 NODI
#4 OBDCOND_A: 1024 counts 04 OBDCOND_A
#5 OBDCOND_B: 1024 counts 00 OBDCOND_B

46 IGNCNTR_A: 3337 counts ) IGNCNTR_A
#7 IGNCNTR_B: 3337 counts 09 IGNCNTR_B

- #8 CATCOMP1_A: 824 counts 103 CATCOMP1_A
#9 CATCOMP1_B: 824 counts . 38 . CATCOMP1_B
#10 CATCOND1_A: 945 counts J03 CATCOND1_A
#11 CATCON D1>_B: 945 counts B1 CATCOND1_B
#12 CATCOMP2_A: 711 counts 02, CATCOMP2_A. _ ._|.
#13 CATCOMP2_B: 711 counts c7 ' CATCOMPZ_E
#14 CATCOND2_A: 945 counts 03 CATCOND2_A
#15 CATCOND2_B: 945 counts B1 -CATCOND2_B. .
#16 02SCOMP1_A: 737 counts - 02 i 02SCOMP1_A
#17 O2SCOMP1_B: 737 counts E1 02SCOMP1_B
#18 O2SCOND1_A: 924 counts [0 B - O28COND1_A -
#19 O2SCOND1_B: 924 counts ac 02SCOND1_B
#20 02SCOMP2_A: 724 counts 02 02SCOMP2_A
#21 02SCOMP2_B: 724 counts - D4 - - 02SCOMP2_B
#22 0O2SCOND2_A: 833 counts 03 - 0O2SCOND2_A
#23 02SCOND2_B: 833 counts 41 02SCOND2_B
#24 EGRCOMP_A: 897 counts 03 ‘ EGRCOMP_A
#25 EGRCOMP_B: 897 counts E5 EGRCOMP_E
#26 EGRCOND_A: 1010 counts 03 EGRCOND_A
#27 EGRCOND_B: 1010 counts F2 . EGRCOND_B
#28 AIRCOMP_A: 937 counts 03 AIRCOMP_A
#29 AIRCOMP_B: 937 counts A9 AIRCOMP_B
#30 AIRCOND_A: 973 counts - 03 AIRCOND_A
#31 AIRCOND_B: 973 counts CD AIRCOND_B
#32 EVAPCOMP_A: 68 counts 00 EVAPCOMP_A
#33 EVAPCOMP_B: 68 counts 44 EVAPCOMP_B
#34 EVAPCOND_A: 97 counts 00 EVAPCOND_A
#35 EVAPCOND_B: 97 counts 61 EVAPCOND_B

23.83
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APPENDIX A

(NORMATIVE) ™
PID (PARAMETER 1D)/OBDMID (ON-BOARD MONITOR lD) /TID
 (TEST ID)INFOTYPE SUPPORTED DEFINITION

This. Appendix.specifies standardized hex. values.to be used.in-the request
message fotrservices $01,'$02, $05; $06, $08; and $09 to retrieve supportecl

PIDs, OBDMIDs, TIDs; and" INFOTYPES

[ .... ... TRBLE A1—SUPPORTED PID/OBDMID/TIDANFOTYPE DEFINITION ~ L

Requested. | = . 7777 Scaling/it External test equipment
PID/OBDMID/TID/ - Number of data.bytes =4 - -8l (metric) / Engllsh dlsplay
INFOTYPE * .- . Data A - D or B - E: bit evaluation )
(hex) o o ‘PID/OBDMID/TID/INFOTYPE supported (Hex) - -
00 AT Data Abit7 - 01 The external test equipment creates-an:internal table in its memory to ,
- Data-Abit 6 - 02 0.= not supported maintain a list of “Supported PIDs/OBDMIDs/TIDs/.INFOTYPES? for- each
RS : : 1 = supported ECU which responds:6n a sérvice'request message with theé requested PID/
i Data Dbit0 20 OBDMID/TID/ INFOTYPE ($00, $20, ... $C0). :
- — e — _ The external test equipment shall only request’ PIDIOBDMID/T 1D/ .
2. - Dala Abit7 21 INFOTYPE $20, $40, $60, $80, $A0, and-$CO0 if bit 0 of Data.D in'the ~
o ‘ Data A bit 6 22 0 = not supported previous “Supported PID/ OBDMID/TID/INFOTYPE” response message is
By . : - : 1 = supported set to ‘1. This indicates:that there are additional PID/ OBDMIDrI‘IDI :
- -Data D bit-0 40 INFOTYPE(s) supported (linked list). . .
40. . ., Data A bit 7 41
z .| . DataAbité 42 0 = not supported
L H : 1 = supported
Data D bit 0 60
60 " - - Data A bit'7 61 E - .- . . R ) .o . '
o / , Data A bit6 62 0 = not supported ’ ! )
. L . : e 1 = supported . - ! i
_ . - C ' Data D bit 0 80 . . ) !
80 ' Data Abit 7 81
) Data A bit 6 82 0 = not supported
- T H " 1 ='supported
. Data D bit 0 A0
! - .
- - -} . Data-Abit7 Al L) - . e e e
LT DataAbité .. A2 0 = not supported N o . ' !
. : . : 1 = supported e ' . '
v | paaDbito co » SR )
co 7 ‘DataAbit7 c R ‘
A T TT ! Data Abit6 - c2 0 = not supported . A
ST B R - 1 = supported e - DR -
Sl Data D bit 0 EO : v
_e0 | . pamAbitz_ Bt | L R
Data Abit6 E2 0 = not supported . S
! : : 1 = supported
st DataDbit1 - FF : TRl
- - .. ~|° DataDbit0" ‘| reserved - - : . - - - :
- (set to Oy e
S - - APPENDIX B SR
(NORMATIVE)

"PIDS (PARAMETER ID) FOR SERVICE $01 AND $02 SCALING AND DEFINITION ~*

This Appendix uses the following nomenclature for numbering and units for
the U.S., European notation, and External Test Equipment display. The fol-
lowing table includes an example.

TABLE B1—NUMBERING AND UNITS FOR THE U.S., EUROPEAN NOTATION, AND EXTERNAL TEST
EQUIPMENT DISPLAY

Annex example U.S. notation European notation External Test Equipment display

4750.75 min™! 4,750.75 min™" 4.750,75 min~! 4750.75 min~"




TABLE B2—PID $01 DEFINITION

23.85

PID Description Data Scaling/bit External test equipment
(hex) byte - -8l (Metric)-/ English display
o1 Monitor status since DTCs cleared |
The bits in this PID shall report two pieces of information for each monitor:
a) Monitor status since DTCs were last cleared, saved in' NVRAM or Keep Alive RAM. : !
b) Monitors supported on this vehicle. .
Number of emission-related DTCs and MIL status A byte 1 of 4 DTC and MIL status: .
(bit) !
# of DTCs stored in this ECU 0-6 | hexto decimal DTC_CNT: xxxd
Malfunction Indicator Lamp (MIL) Status 7 0=MIL OFF; 1 = MIL ON MIL: OFF or ON
The MIL status shall indicate "OFF" during the key on, engine off bulb check unless the MIL has also been commanded "ON*" for a detected malfunction.
Supported tests which are continuous B byte 2 of 4 (Low Nibble) Support status of continuous monitors:
(bit)
Misfire monitoring 0 0 =monitor not supported (NO) MIS_SUP: NO or YES
1 =monitor supported (YES)
Misfire monitoring shall be supported on both, spark ignition and compression vehicles if the vehicle utilises a misfire monitor. B
Fuel system monitoring 1 0 =monitor not supported (NO) FUEL_SUP: NO or YES
1 =monitor supported (YES)
Fuel system monitoring shall be supported on vehicles that utilise oxygen sensors for closed loop fuel feedback control, and utilise a fuel system monitor, typically spark ignition
engines. ’
Comprehensive component monitoring 2 0 =monitor not supported (NO) CCM_SUP: NO or YES
1 =monitor supported (YES)
‘Comprehensive component monitoring shall be supported on spark ignition and compression ignition vehicles that utilise comprehensive component monitoring.
reserved (bit shall be reported as ‘0") I 3 l -
TABLE B3~PID $01 DEFINITION (CONTINUED) ) 5
PID Description Data Scaling/bit External test equipment
(hex) byte Sl (Metric) / English display
Status of continuous monitoring tests since DTC cleared: B byte 2 of 4 (High Nibble) Completion status of continuous monitors since DTC cleared:
(bit) '
Misfire monitoring 4 0 =monitor complete, or not MIS_RDY: YES or NO

applicable (YES)
1 =monitor not complete (NO)

Misfire monitoring shall always indicate complete for spark
complete.

ignition engines. Misfire monitoring shall indicate complete for compression ignition engines after the misfire evaluation is

Fuel system monitoring

0 =monitor complete, or not
applicable (YES)
1 =monitor not complete (NO)

FUEL_RDY: YES or NO

Fuel system monitoring shall always indicate complete for both spark

ignition and compression ignition engines.

Comprehensive component monitoring

6

0 =monitor complete, or not
applicable (YES)
1 =monitor not compiete (NO)

CCM_RDY: YES or NO

Comprehensive component monitoring shall always indicate complete on both spark ignition and compression ignition engines.

Reserved (bit shall be reported as ‘0") 7 -
Supported tests run at least once per trip ( bc't) byte 3 of 4 Support status of non-continuous monitors:
i
Catalyst monitoring 0 0 =monitor not supported (NO) CAT_SUP: NO or YES
1 =monitor supported (YES)
Heated catalyst monitoring 1 " o HCAT_SUP: NO or YES
Evaporative system monitoring 2 N EVAP_SUP: NO or YES
Secondary air system monitoring 3 AIR_SUP: NO or YES
A/C system refrigerant monitoring 4 ‘| ACRF_SUP: NO or YES
Oxygen sensor monitoring 5 028_SUP: NO or YES
Oxygen sensor heater monitoring 6 HTR_SUP: NO or YES
EGR system monitoring 7 EGR_SUP: NO or YES
Status of tests run at least once per trip D byte 4 of 4 Completion status of non-continuous monitors since DTCs cleared:

(bit)
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TABLE B3—PID $01 DEFINITION (CONTINUED)

L PID- e -+ Description_ 5 - . Data-.. - Scaling/bit... .- . ... External test equipment.
(hex) R byte - SI.(Metric)/ English display
__|Catalyst ",r'ngnito‘ring 0 0 =monitor complete, or not CAT_RDY: YES or NO » .
applicable (YES) . :
. | Heated catalyst monitoring 1 1 =monitor not complete (NO) HCAT_RDY: YES or NO "
Evaporative system monitoring 2 o EVAP_RDY: YES orNO :
_| Secondary air system monitoring 3 | AIR_RDY: YES or NO
A/C system refrigerant monitoring ' ' 4 ACRF_RDY: YES or NO o ’ h ,
\ “J Oxygen sensor monitoring 5 ! 02S_RDY: YES or NO .
| "7 7" 7| Oxygen sensor heater monitoring 1 e HTR_RDY: YES or NO. Co :
[~ " | EGR system monitoring 7 EGR_RDY: YES or NO.,,.
TABLE B4—PID $02 DEFINITION ‘
PID Description *© " ° ‘Data Min. Max. Scaling External test equipmeiit ~ ,
(hex) byte value’ value i Sl (Metric) / English display 4
A __j_)2___ DTC that caused required freeze frame data AB " 0060 FFFF |  Hexadecimdl “| = DTCFRZF: Pxo, Gxoocx, Bioo, Uxioo i
77 |'storage ' ’ . . e.g., PO1AB - . 4
i R ($0000 indicates no freeze frame data) - ) | (DTCs defined in SAE i
i L e e . 2012, i
ST o R TABLE B5—PID $03 DEFINITION
PID- — -—Descnptlon Data- -| Scaling/bit- - - External test equipment ;
| (hex) [ L Byte Lo Rl ‘SF(Metric)/ English display
}03 __ Fuel system 1 status: A byte 1 of 2 FUELSYS1: ‘
- T i (bit) T T o T - ) h i i
{unused bits shall be reported as ‘0' 0 1=0pen loop has not -yet satlsﬁed condmons to go oL
- - SAQsT T 2 wrre s e closedqloop - R = T T - = T ki
i more than-qne, blt ata- tlme can be - - - g
I settoa 'l 1 1 = Closed loop - using oxygen sensor(s) as feedback for fuel CL B
. of that bank) control
Jjornatbe . - ~ - . o i
! ‘ 2 ng conditions (e.g., power . OL-Drive " ‘
A o _ B ennchment deceleration enleanment) .
1 38 |"1=Openloop - due to detected system | fault' OL-Fault ! ,
’_ 3 o _| 4 | 1=Closed loop, but fault with at least one oxygen'sensor- CL-Fault L f !
s ) may /be usnng single axygen sepsor for fuel control Y
¥ g i
I - 57 | reserved (bits shall be reported as ‘0') : - 7“ ' :
NOTE Fuel systems do not normally refer to |n]ector banks. Fuel systems are mﬁended fo represent completely different fuel systems that can Independemly entér and exnt closed
i toop fuel. Banks of injectors on a V-engine are generally not independent and share lhe same closed-loop enablement criteria. |
g “Fuel'system 2 status: ‘B o “byte20of 2 .. |.FUELSYS2:
- . Ceew | SN T , : |
§ (unused bits shall be reported as ‘o 0 1= Open loop - has not yet satlsf od condltlons to go [oo ' °
; no closed loop P a
. | more than one bit at a time can be_ o R :
i settoa™’ " 1. |,1=Closed loop.; usmg oxygen sensos(s) as feedbacktor fuel | CL .
. | ofthatbank) controf . _ 1
» 2 _1=0Open loop due to driving conditions {e.g., power OL-Drive _
: ~ Tenrichment, c deceleratmn enleanment)
o ) ) 3 | 1=0pen loop - due to detected system fault OL-Fault
4 1 = Closed loop, but fault with"at least one oxygen:sensor - CL-Fault
may be using single oxygen sensor for fuel control
57. |, reserved (bits shall be reported as ‘0') - I




TABLE B6—PID $04 - $05 DEFINITION

23.87.

PID Description Data Min. Max. Scaling/bit External test equipment

{hex) byte . value value ... Si(Metric) / English display

04 Calculated LOAD Value! A 0% 100 % 100/255 % LOAD_PCT: xxx.x %
The OBD regulations previously defined CLV as:
(current airflow / peak airflow @sea level) * (BARO @ sea level / BARO) *100% . :

|| Various manufacturers have implemented this calculation.in a variety of ways. The following definition, although a little. more restrictive, will standardise and improve the accuracy the
calculation. [ L
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 opén throttle, AAT = Ambient Air Temperature and is in °C '
Characteristics of LOAD_PCT are: T _ -
— Reaches 1.0 at WOT at any altitude, temperature or rpm for both naturally:aspirated and boosted engines.
— Indicates percent of peak available torque. ' s S o
"|— Linearly-correlated with engine vacuum.
|— Often used to schedule power enrichment. e _ - S
— Compression ignition engineé (diesels) shall support this PID using fuel flow in place of airflow for the above calculations.
'|NOTE  Both spark ignition and compression ignition engines shall support PID $04. See PID $43 for an additional definition s, S

of engine LOAD. o . . .

05 Engine Coolant Temperature A -40°C +215°C 1 °C with ECT: xxx °C (xxx °F)

~40 °C offset i
ECT shall display engine coolant température derived from an engine coolant temperature sensor or a cylinder head temperature sensor. Many diesels do not use either sensor and
may substitute Engine Qil Temperature instead.
TABLE B7—PID $06 - $09 DEFINITION
PID Description Data Min. Max. Scaling/bit External test equipment
{hex) byte value value " 8l (Metric) / English display

06 Short Term Fuel Trim - Bank 1 A -100 % +99.22 % 100/128 % SHRTFT1: xxx.x %
(use if only 1 fuel trim value) (lean) (rich) (0 % at 128) SHRTFT3: xxx.x %
Short Term Fuel Trim - Bank 3 B .
Short Term Fuel Trim Bank 1/3 shall indicate the correction being utilised by the closed loop fuel algorithm. If the fuel system is in open loop, SHRTFT1/3 shall report 0% correction.
NOTE Data B shall only be included in the response message of a PID $06 if supported by the vehicle. If PID $1D Oxygen Sensor Location of Bank 1, 2, 3, 4 is supported then the
external test equipment shalt determine based on the data content (Bank 3 supported) of PID $1D if Data B of PID $06 is supported or not.

07 Long Term Fuel Trim - Bank 1 A ~100% - +99.22 % 100/128 % LONGFT1: xxx.x %
(use if only 1 fuel trim value) (lean) (rich) (0 % at 128) LONGFT3: xxx.x %
Long Term Fuel Trim - Bank 3 B8 i - )
Fuel trim correction for Bank 1/3 stored in Non-volatile RAM or Keep-alive RAM. LONGFT shall indicate the correction being utilised 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 utilised in open loop fuel, LONGFT shall report 0% correction. If long-term fuel trim is not utilised at all
by the fuel conirol algorithm, the PID shall not be supported. - .
NOTE Data B shall only be inciuded in the response message of a PID $07 if supported by the vehicle. If PID $1D Oxygen Sensor Location of Bank 1, 2, 3, 4 is supported then the
external test equipment shall determine based on the data content (Bank 3 supported) of PID $1D if Data B of PID $07 is supported or not.

08 Short Term Fuel Trim - Bank 2 A ~100 % +98.22 % 100/128 % SHRTFT2: 0x.X %
(use if only 1 fuel trim value) (lean) (rich) (0 % at 128) SHRTFT4: xxx.x %
Short Term Fuel Trim - Bank 4 B
Short Term Fuel Trim Bank 2/4 shall indicate the correction being utilised by the closed loop fuel algorithm. If the fuel system is in open loop, SHRTFT24 shall report 0% correction.
NOTE Data B shall only be included in the response message of a PID $08 if supported by the vehicle. If PID $1D Oxygen Sensor Location of Bank 1, 2, 3, 4 is supported then the
external test equipment shall determine based on the data content (Bank 4 supported) of PID $1D if Data B of PID $08 is supported or not.

09 Long Term Fuel Trim — Bank 2 A —100 % +99.22 % - 100/128 % LONGFT2: xxx.x %
(use if only 1 fuel trim value) (lean) (rich) (0 % at 128) LONGFT4: xxx.X %
Long Term Fuel Trim - Bank 4 B :

Fuel trim correction for Bank 2/4 stored in Non-volatile RAM or Keep:
is requested, in both open loop and closed loop fuel control. If no col
by the fuel control algorithm, the PID shall not be supported.

NOTE Data B shall only be included in the response message of a PID $09 if suj
external test equipment shall determine based on the data content (Bank 4 supp

pported by the vehicle. If PID $1D Oxygen Sensor Location of Bank 1, 2, 3, 4 is supported then the
orted) of PID $1D if Data B of PID $09 is supported or not. .

-afive RAM. LONGFT shall indicate the correction being utilised by the fuel control algorithm at the time the data
rrection is utilised in open {oop fuel, LONGFT shall report 0% correction. If long-term fuel trim is not utilised at all
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TABLE BB—PID SOA $11 DEFINITION

P | T DA ~ Extérnal test equipment™ =
(hex) byte:- SI (Metric)/:English display
- ..0A- .| -Fuel-Rail-Pressure-(gauge) - - - - - - A -« 765'kPa-- - --s-kPévper-t'oit--' ¥ -FRP: 0o kPa-(oxx-psi)- - -~ e
ceva s L T sl B B (gagrge) (gauge):r i A B g
FRP shall display fuel rail pressure at the engine when the reading is referenced to atmosphere (gauge pressure). g
For systems supporting a fuel pressure sensor, one of the followmg 3 Ple ls requrred’ OA or23 “Support for more than one of these Ple iss
R R R T PR Smm i R S W 2 s :
oB Intake Manifold Absolute Pressure A 255 kPa 1 kPa per bli e
LN (ahsolute) i (absolute) ) = .
MAP shall display manifold pressure derived from a Manifold Absolute Pressure sensor, ifa sensor is utlllsed If a vehrcle uses both a MAP and MAF sensor, bolh the MAP'and MAF
PIDs shall be supported. i [ v
oC Engine RPM A B 0 min~1 16383.75 % rpm per bit RPM: 3000 min™ *
: Covy A R o ° mih"vl N ey =
{ 0D | Vehicle Speed Sensor A 0 km/h 255 km/h 1kmhperbit | VSS? oo km/h (oc¢ mph) i
! VSS shall display vehicle road speed, if utilised by the control module strategy. Vehicle speed may be derived from a vehicle speed sensor, calculated By ihé PCM using other speed |
sensors, or obtained from the vehicle serial data communication bus. . o )
OE Ignition Timing Advance for #1 Cylinder A —64° _ 63.5° e ° with | SPARKADV: xx ° . .
B -~ B I 0°at'128' " [BRIAAE -
Ignition timing spark advance for #1 cylinder (ofincliidinig'mechanicaliddvance) "=~ +4% -+ 7 ”‘.
- *0F~ - ~|"Intake-Air Temperature - - f LT =400C o w215 °C 1oCwith == | IAT: 00¢°C ()oo<'°F)'— : : -
o ‘ T I -40 °C offset : .
= |- lATshal dlsplaymtake mamfold arrtemperature rfutllrsed by1he conirol module shategy*lAT may be obtamed dlrectly froma sensor, or may be lnferred by the control*strategy using
mntF othersefisorinpats- < 25 S :
= @==={=AirFlow-Rate* fromr Mass-Air:Flow-Sei -0.0t'gls+ - | MAFXXXXK G/ (osaex IB/min) = -~ o e s
1 100/255.%, | | TP: 000X % E

[ NOTE S’e‘e'PlD‘$45"fdrai defi

usually lndlcate greater than O‘Z ‘and thr

o A XA

relatlve or' “learned" throhle position) shall be dnsplayed as a norm
df

5N is a 170°Volts, TP shall drsplayf(f

&d value, scaled ffom 0 to 100%. For example, if a 0 to 5.0 voit sensor is sed
15.0) =i20% af closed throtite" and 50% ¢ at 2,5 olts Throﬂle ‘pasition atidie’ w1ll

--External testequlprnent'

Commanded Secondary A|r Sta’lus

rm e

- PID.— —{.... - —_Description.. - - -
(hex)ri i c L = * :SliMetric) /English display
L PRI E T L e oo 3. St e 5 oo
12

- {{if supported; one;-and-only

one bit at a time can be set
toat)

‘External test équipmeni
r‘Sl (Metrlc) ! English dlsplay

byteof

Lacation of Oxygen Sensors . e OZSLOC
= | (where-sensor:t-is closest -~ -~ . - = [ w@e-[4-=Bank-1--Sensor+1-present-at-thatlocation-== - 02811 e

to the engine. Each bit
indicates the presence or 1 1 =Bank 1 - Sensor 2 present at that location 02512
absence of an oxygen
sensor at the following 2 1 =Bank 1 - Sensor 3 present at that location 02513
location)

3 1 =Bank 1 - Sensor 4 present at that location 02514

4 1 =Bank 2 - Sensor 1 present at that location 02821

5 1 =Bank 2 - Sensor 2 present at that iocation 02822

6 1 =Bank 2 - Sensor 3 present at that location 02823

7 1 =Bank 2 - Sensor 4 present at that location 02524

NOTE—PID $13 shall only be supported by a given vehicle if PID $1D is not
supported. In no case shall a vehicle support both PIDs.



TABLE B11—PID $14 - $1B DEFINITION

PID Description - Data Min. - Max. Scaling/bit - External test equipment
(hex) Use if PID $13 is supported! byte value value Sl (Metric) / English display
14 Bank 1 - Sensor 1 | These PIDs shall be used fora_ § R - -
15 Bank 1 — Sensor 2 | conventional, 0 to-1 Volt oxygen
‘ i6 Bank 1 — Sensoré sensor. Anyfséns_dr Wim a differenr full ! T i ) o ) -
17 Bank 1 - Sensor 4 scale value shall be n'orrnalised to 1 i
18 Bank 2 - Sensor 1 provide nominal full scale at $C8 (200 '
19 Bank 2 — Sensor 2 decimal). Wide-range/linear oxygen :
1A Bank 2'- Sensor 3 sensors shall use PIDs $24 to:$2B or
1]
1B Bank 2 — Sensor 4 ‘ PIDs $34 10 $3B. - -
Oxygen Sensor Output Voltage . A oV | 1275V i 0.005V 0O2S8xy: x.xxx V
(Bx-8y) )
Short Term Fuel Trim (Bx-Sy) B —100.00 % 99.22 % : 100/128 % SHRTFTXy: xxx.X %
(associated with this sensor $FF if this sensor is (lean) [ {rich) " (0% at128)
not used in the calculation) '
NOTE—The PIDs listed in the.table above only apply if PID $13 is
used to define the ‘Oxygen sensor location.
i, TABLE B12—PID $14 - $1B DEFINITION '
PID Description Data Min. ' Max. Scaling/bit External test equipment
(hex) Use if PID $1D is supported! byte - value value Sl (Metric) / English display
14 Bank 1 — Sensor 1 These PIDs 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 full ! - e ~ _
17 Bank 2 - Sensor 2 scale \;alue sh;ll be normalised to !
18 |Bank3-Sensor1 . o | provide nominal full scale at $C8 (200 ) : T
19 Bank 3 — Sensor 2 . decimal). Wide-range/linear oxygen B )
1A Bank 4 — Sensor 1 sensors shall use PIDs.$24 to $2B or o - p
B Bank 4 — Sensor 2 PIDs $34t0 $3B. . .,
Oxygen Sensor Output Voltage A oV 1.275V 0.005 V 02Sxy: x.xxx V
(Bx-Sy)
Short Term Fuel Trim (Bx-Sy) B —100.00 % 99.22% 100/128 % SHRTFTxy: xx¢.X %
(associated with this sensor $FF if this sensor is .. (tean) {rich) (0% at 128)
not used in the calculation)

NOTE— The PIDs listed in the table above only apply if PID $1D is
used to define the oxygen sensor location.
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iz .- - - .- TABLE B13—PID $1C.DEFINITION..

PID i el Description " Data- - ~ Scealing -~ External test equipment
(hex). |. . . . byte . | - S (Metric) / English display
1C OBD requirements to which vehicle is designed A byte 1 of 1 OBDSUP: ‘
(hex) (State Encoded Variable)
o1 OBD 1l (California ARB) OBDII
02-- - |OBD (Federal EPA) OBD
03 OBD'and OBD It OBD and OBD Il
04 OBD I : OBD |
05- Not OBD compliant NO. 0BD
06 EOBD EOBD
07 EOBD and OBD Il EOBD andiOéDSII
08 EOBD and OBD EOBDand QBD
09 EOBD, OBD'and OBD Il EOBD, OBD and OBD Il
0A JOBD - & ‘JOBD
0B JOBD and OBD Il ~ JOBD:and OBD Hl
oc JOBD and EOBD JOBD and EOBD
0D JOBD, EOBD, and OBD I JOBD, EOBD, and OBD Il
) OE - FF... re‘s;rved bj documerit - Lo - » ) F -

TABLE B14—PID $1D DEFINITION

PID Description Data Scaling/bit External test.equipment
(hex) byte S1 (Metric) / English display-
1D Location of oxygen sensors A byte 1 of 1 : 02S8LOC:
(bit) ’
(where sensor 1 is closest to 0 1 =Bank 1 - Sensor 1 present at that location 02811
the engine. Each bit v
indicates the presence or 1 1 =Bank 1 - Sensor 2'preserit at that location 02812
absence of an oxygen sensor . N
at the following location) 2 1 =Bank 2 - Sensor 1 present:at that location 02821
3 1 =Bank 2 - Sensor 2 present at that location 02822
4 1 =Bank 3 - Sensor 1 present at that location 0283t
5 1 =Bank 3 - Sensor 2 present at that location 02832
6 1 =Bank 4 - Sensor 1 present at that location < {ozsait
R N : = - 7--° [1-=Bank 4 ~Sensor 2 present-atthat location - = -~ : - 02842 = s

NOTE—PID $1D shall only be supported by a given vehicle if PID $13 is not
supported. In no case shall a vehicle support both PIDs.

TABLE B15—PID $1E DEFINITION

PID Description Data Scaling/bit External test equipment
(hex) byte St (Metric) / English display
1E Auxiliary Input Status A byte 1 of 1 Auxifiary Input Status
{bit)
Power Take Off (PTO) Status 0 0 = PTO not active (OFF); PTO_STAT: OFF or ON
1 =PTO active {ON)
1-7 reserved (bits shall be reported as ‘'0’) -

TABLE B16—PID $1F DEFINITION

PID Description Data Min. Max. Scaling/bit External test equipment
(hex) byte value value St (Metric) / English display
1F Time Since Engine Start A B O sec. 65,535 sec. 1 second per RUNTM: xxxxx sec.
count

RUNTM shall increment while the engine is running. It shall freeze if the engine stalls. 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 65,535 seconds and shall not wrap around to zero.




TABLE B17—PID $21 DEFINITION

PID - Description Data Min. Max. - Scaling/ . External test equipment
(hex) byte value value bit : S (Metric) / English display
21 Distance Travelled While MIL is Activated A, B 0’km 65535 km. .. [ 1 km per count MIL_I?IST: XXXxX km. (000 miles) - -
Conditions for “Distance travelled” counter: ‘ » e -
* reset to $0000 when MIL state changes from deactivated to activat;a b):t};is ECU‘ o - -
* accumulate counts in km if MIL is activated (O_N) . - - ——— - s
* do not change value while MIL is not activatedi (OFF) l - . . N
* reset to $0000 if diagnostic information is cleal.'ed either by service $04 or 40 warni:up cy'cfves : - - )
without MIL activated ’ .
+ do not wrap to $0000 if value is $FFFF I N -
TABLE B18—PID $22_DEFINITION -
PID Description Data . Min. . Max. Scaling/bit External test equipment
(hex) byte value ‘value Sl (Metric) / English t_ﬁs_play L
22 Fuel Rail Pressure relative to manifold vacuum A, B OkPa [ 5177.27 kPa | 0.079 kPa per bit unsigned, | FRP: xoox.xxx kPa (ox.x PSI) - -
1kPa=0.1450377PSI | - ) o
FRP shall display fuel rail pressure at the engine when the reading is referenced to manifold vacuum (relative pressure).
For systems supporting a fuel pressure sensor, one of the following 3 PIDsis requirgd‘:AOAA, 22, or 23. Support for more than one of these PIDs is not allowed.
TABLE B19—PID $23 DEFINITION
PID Description Data. Min. Max. Scaling/bit External test equipment
(hex) byte value value . . Sl (Metric) / English display
23 Fuel Rail Pressuré A B » 0 kPa 655350 kPa | 10 kPa per bit unsigned, 1 | FRP: xo000x kPa (x00x.x PSH)
: kPa = 0.1450377 PSI . .
FRP shall display fuel rail pressure at the engine when the reading is referenced to atmosphere (gage pressure). Diesel fuel pressure and gasoline direct injection systems have a
higher pressure range than FRP PID $0A.
For systems supporting a fuel-pressure sensor, one of the following 3 PIDs is required: OA, 22, or 23. Support for more than one of these PIDs is not allowed.
TABLE BZD—.PID $24-$2B DEFINITlON(
PID Description Data Min. Max. ‘Scaling/bit , External test equipment
(hex) Use if PID $1D is supported! byte value . value "SI {Metric) / English display
24 Bank 1~ Sensor 1 (wide range 028) PIDs $24 to $2B shall be R
25 - Bank 1 — Sensor 2 (wide range 02S)- {used for finear or wide-ratio -
26 Bank 1 — Sensor 3 (wide range O2S) Oxygen Sehsbr§'Wheh B N
27 Bank 1— Sensor 4 (wide range 02S) '| equivalence ratio and voltage
28 Bank 2 — Sensor 1 (wide range 02S) are displayed - e ;
29 . |Bank 2 Sensor 2 (wide range 028) I ‘
2A Bank 2 — Sensor 3 (wide range 02S)
2B B.ankél— Sensor 4 (wide r'anée (".F)ZS)‘ '
Equivalence Ratio (lambda) (Bx-Sy) AB 0 '1.999 0.0000305  |EQ_RATxy: x.00¢ ’
Oxygen Sensor Voltage (Bx-Sy) C,D oV 7999V 0.000122 vV O2Sxy: x.xxx V

NOTE—The PIDs listed in the table above only apply if PID $13 is used to
define the oxygen sensor location.
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t

_ TABLE B21—PID $24 - $2B DEFINITION

PID - el "Description “‘Data Min. Max. Scaling/bit External test equipment
_ (hex) Use if PID $1D is supported! byte | . value value . Sl (Metric) / English display
24 Bank 1 - Sensor 1 (wide range O2S) PIDs $24 to $28B shall be
25 Bank 1 - Sensor 2 {wide range 02S) used for linear or wide-ratio
)
26 Bank 2 - Sensor 1 (wide range O2S) Oxygen Sensors when
27 Bank 2 - Sensor 2 (wide range 02S) equivalence ratio and voltage
28 Bank 3 - Sensor 1 (wide range O28) |, are displayed
29 Bank 3 - Sensor 2 (wide range O28)
2A Bank 4 - Sensor 1 (wide range O2S)
2B Bank 4 - Sensor 2 (wide range 028)
| Equivalence Ratio (lambda) (Bx-Sy). A, B 1.999 0.0000305.. | EQ_RATXy: X.XXx
.Oxygen Sen.s’br,Vqltia’ge (Bx-Sy) C,D oV 7.999V 0.000122 V 028xy: x.xxx V
NOTE—The PIDs listedin'the table above only. apply if PID $1D is used to
. define the oxygen sensor location.
TABLE B22—PID $2C - $2D DEFiNITION
. ‘ . e . N
P | . Description Data T Min. Max. Scaling/bit External fest éddip;nerit
(hex) byte value: value Sl (Metric) / English display
 “"2¢ " ['Commanded EGR T~ 77 A 0% 100% " 100/255 % EGR_PCT: 00(X%
- : {no flow) (max. flow)
1 Commanded EGR displayed as a percent. EGR_PCT shall be normalised 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. - :
N 1) If an on/off sofenoid is used — EGR_PCT shall-display. 0% when the EGR is commanded off, 100% when 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) If a linear-or stepper miotor 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 0-0.128 counts shall display-0% at0 counts, .100%-at. 128 counts.and 50% |
at 64 counts.
_4) Any other actuation.method shall be normatised to display. O%.When no Eeﬁﬁgﬁmanded:and 100% at the maximum commanded EGR position. . . . R
2D | EGREror=(EGR actual = EGR commanded)./ A ~100 % +99.22% 100/128% | EGRIERR:.XXX%
EGR commanded * 100% (less than (more than (0%at128) 1 R
- - commanded) - -commanded) -

EGR error, as a percent of commanded EGR. Often, EGR valve control outputs are not in the same engineering units as the EGR-feedback input sensors.For example, anEGR -
valve can be controlled using a duty-cycled vacuum solenoid, however, the feedback input sensor is a position sensor. This makes it impaossitile to display *actual” versls | )

“commanded" in the same engineering units. EGR error solved this problem by displaying a

be:

(actual EGR — commanded EGR) / commanded EGR.

normalised (non-dimensional) EGR system feeqback parameter. EGR error-is-defined-to

For example if 10% EGR is commanded and 5% is delivered to the engine, the EGR_ERR is (5% — 10%) / 10 = -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 generally show errors during transient conditions. Under steady condition, the error will be minimised (no necessarily'zero, however) if the EGH‘§ystem=is §

under control.

If the control system 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

actual EGR > 0%.

T
e

be set to 0% when actual EGR = 0% or EGR-error should be set to 99:2% when




23.93

TABLE B23—PID $2E - $32 DEFINITION

PID Description Data Min. Max. ‘Scaling/bit External test equipment
(hex) byte ‘value value N Sl (Metric) / English display
2E Commanded Evaporative Purge A 0% 1100% 100/255 % EVAP_PCT: xxx.x %
no flow max. flow - - )
Commanded evaporative purge control valve displayed as a percent. EVAP_PCT shall be normalised 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)If a vacuum solenoid is duty cycled, the EVAP purge valve duty cycle from 0 to 100% shall be displayed. - o - R
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%. Intermiediate positions shall be
displayed as a percent of the full-open position. For example, a stepper-motor EVAP purge valve that moves from 0 to 128 counts shail display 0% at 0 counts, 100% at 128 counts and
50% at 64 counts.
4)Any other actuation method shall be normalised to display 0% when no purge is commanded and 100% at the maximum commanded purge position/flow.
2F Fuel Level Input A 0% 100% 100/255 % FLI xx¢:x % -
no fuel max. fuel 3
capacity I -
- FLI shall indicate nominal fuet tank liquid fill capacity as a percent of maximum, if utilised-by the control module for©BD monitoring. FLI 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. Vehicles that use gaseous fuels shall display the
percent of useable fuel capacity. o
30 Number of warm-ups since diagnostic trouble A 0 255 1 warm-up per | WARM_UPS: xxx
- codes cleared . - count
Number of OBD warm-up cycles since all DTCs were cleared (via an external test equipment or possibly, a battery disconnect). A warm-up is defined in the OBD regulations to be
sufficient vehicle operation such that coolant temperature rises by at least 22 °C (40 °F) from engine starting and reaches a minimum temperature of 70 °C (160 °F) (60 °C (140 °F) for
diesels). This PID is not associated with any particular DTC. It is simply an indication for /M, of the last time an external test equipment was used to clear DTCs. If greater than 255
warm ups have occurred, WARM_UPS shall remain at 255 and not wrap to zero. .
-3 Distance since diagnostic trouble codes cleared | A B l 0 km 65,535 km 1km percount | CLR_DIST: 000x km (XXXXX miles)
Distance accumuléted since DTCs were cleared (via an external test equipment or possibly, a battery disconnect). This PID is not assaciated with any particular DTC. It is simply an
indication for i/M (Inspection/Maintenance), of the last time an external test equipment was used to clear DTCs. if greater than 65,535 km have accurred, CLR_DIST shall remain at
65,535 km and not wrap to zero. C T . o
32 Evap System Vapor Pressure AB ($8000) ($7FFF) 0.25 Pa per bit EVAP_VP: 3000t.xx Pa (xx.xxx in H20)
’ - -8192 Pa 8191 Pa signed o )
(-32.8878 " (32.8838 ’ ’
inH20) inH20) ) 1 » o ) o ~
Evaporative system vapor press'uré, if utilised by the control module. The pressure signal is normally obtained from a sensor located in the fuel tank (FTP — Fuel Tank Preséure) ora
sensor in an evaporative system vapor line.
TABLE B24—PID $33 DEFINITION )
PID Description Data Min. Max. Scaling/bit External test equipment
(hex) byte value value - Sl (Metric) / English display
33 Barometric Pressure ‘A 0kPa 255 kPa 1 kPa per bit BARO: xxx kPa (xx.x inHg)
* . (absolute) (absolute) {(absolute)
Barometric pressure utilised by the control module. BARO is normally obtained from a dedicated BARO sensor, from a MAP sensor at key-on and during certain modes of driving,
or inferred from a MAF sensor-and other inputs during certain modes of driving. The control module shall report BARO from whatever source it is derived from.
NOTE Some weather services report local BARO values adjusted to sea level. In these cases; the reported value may not match the displayed value on the external test equipment.
NOTE If BARO is inferred while driving and stored in non-volatile RAM or Keep-alive RAM, BARO may not be accurate after a battery disconnect or total memory clear.
TABLE B25—PID $34 - $3B DEFINITION
PID Co "Description Data Min. Max. Scaling/bit External test equipment .
(hex) Use if PID $1D is supported! byte value value Sl (Metric) / English display
34 Bank 1 - Sensor 1 (wide range 02S) PIDs $34 to $3B shall be
35 Bank 1 - Sensor 2 (wide range 028) used for linear or wide-ratio
36 Bank 1 - Sensor 3 (wide range 02S) Oxygen Sensors when - -
37 Bank 1 - Sensor 4 (wide range 02S) equivalence ratio and current E
38 Bank 2 - Sensor 1 (wide range 02S) are displayed -
39 Bank 2 - Sensor 2 (wide range 02S) -
3A  [Bank 2 - Sensor 3 (wide range 02S) B R
8B |Bank 2 - Sensor 4 (wide range 02S)- ‘ I R e
Equivalence Ratio (lambda) (Bx-Sy) A B 0 1.999 0.0000305 EQ_RATxy: x.xxx
Oxygen Sensor Current (Bx-Sy) C,D —-128 mA 127.996 mA 0.00390625 mA 028xy: X.xxx mA
($8000 = 0 mA)

NOTE—The PIDs listed in the table above only apply if PID $13 is used to

define the oxygen sensor location. .
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TABLE B26—PID $34 - $3B DEFINITION

| PID . - ) Description T o "_.‘1béta ) Min. a v Mt;x. . Scaling/bit v 7 Externnl.tesf equipment
(hex) Use if PID.$1D.is:supported! byte value value SI (Metric) / English display

34 Bank 1 - Sensor 1 (Wide I:ange 628) - 15le-§34 to $3B shall he
35 Bank 1.- Sensor.2 (wide range 02S) . .. ' |used for linear or wide-ratio
36 Bank 2 - Sensor 1 (wide range O2S) ' . Oxygen §ensgrs when-
37 Bank 2 - Sensor.2.(wide range O2S), I B v- equivalence ratio and current
38  |Bank3- Sensor 1 (wide range O2S) = are displayed
39. Bank 3 - Sensor 2 (widé range O2S) .
3A Bank 4 - Sensor 1 (wide range 02S)
3B Bank 4 - Sensor 2 (wide range 02S)

| Equivalence Rétio;ﬂambdél) (Bx-Sy) AB 0 1.999 0.0000305 EQ_RATXY: X0

Oxygen Sensor.Current (Bx-Sy) C.D . -128 mA 127.996 mA 0.00390625 mA. | O2Sxy: XXX MA
: ($8000 = 0 mA) .

NOTE—The PIDs listed in the: table above only apply: if PID $1D is used to
' . define the oxygen sensor location. o

TABLE B27—PID $3C - $3F DEFINITION

PID | o Description : Data ‘Min. Max. Scaling/bit External testequipment
(hex): S o byte value value. | i S (Metric)/ English display
3C | Catalyst Temperature Bank 1, Sensor 1 AB —-40°C +6613.5 °C 0.1°C/bitwith—40 | CATEMP11: xxxx.x °C (xox.x °F)
°C offset : .
CATEMP11 shall display catalyst substrate temperature for a'bank 1 catalyst, if utilised by the.control module strategy for OBD monitoring, 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. :
3D TCatalyst Temperature Bank 2, Sensor 1 ’ AB —40°C +6513.5°C | 0.1 °C/bitwith 40 |"CATEMP21: xx00¢.x °C (000X °F)
) °C offset : o
CATEMP21 shall display catalyst substrit temperatufe for a bank 2 catalyst, if utilised by thie Gontrol module strategy for OBD monitoring, of the Barik 2, Sénsor 1 catalyst
temperature sensor. CATEMP21 may be obtained directly from a sensor, or may be.inferred by the.control strategy using other sensor inputs.
3E Catalyst Temperature Bank 1, Sensor2 - -~ - -~ “AB - 40 °C +6513.5°C° "~ |0.1°C/bit with~40 | CATEMP12: 3xxx:x*°C (00X °F)-
. . By e ' : B °C offset .owen
_ 'VVCA"[E_MP1 2 shall djsplay 'qbatal_y‘st’ substrate temperature for an addiiional bank 1 ca@iyst, if utilised by the control module strategy for OBD monitoring, or the Bank 1, Sensor 2
catalyst temperature sensor. CATEMP12 may be obtained directly from.a sensor, or may be inferred by the control strategy using other sensor inputs.
3F Catalyst Temperature Bank 2, Sensor 2 A, B —40°C | ' +6513.5 °C 10.1°C/bitwith—40 | CATEMP22: xxxx.x °C (0oxx.x °F)
: . - B °C-offset : .
: CA}‘EMPZ’szhaII‘display catalyst substrate temperature for anad_ditipﬁal bank.2 catalyst, if utilised by the cantrol module strategy for OBD monitoring, or the Bank 2, Sensor 2
catalyst temperature sensor. CATEMP22 may be obtained directly from-a:sensor; or may be inferred.by the control strategy using other.sensor inputs.,
. “TABLE.B28—PID $41 DEFINITION
PID - T ;l-)ésél;iption i Data" o AScaIin.QIblt‘ ) ‘ ) v Exte‘rnal‘Test Equipﬁient. o e
(hex) . byte .
4 “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 way for the driver to operate the vehicle for
the remainder of the driving cycle and make the monitor run. Typical examples are:

—Engine-off soak not long enough (e.g., cold start temperature conditions not satisfied), ‘ V -
—Monitor maximum time limit or number of attempts/aborts exceeded,

—Ambient air temperature too low or too high, . : o
—BARO too low (high altitude).

The monitor shall not indicate "disabled" for operator-controlled conditions such as rpm, load, throttle position, minimum time limit not exceeded, ECT, TP, etc. i )
2)Monitor completion status for the current driving/monitoring cycle. Status shall be reset to "not complete” upon starting a new monitoring cycle. Note that some monitoring cycles
can include various engine-operating conditions;.other monitoring cycles begin after the ignition key is turned off. Some status bits on a given vehicle can utilise engine-running
monitoring cycles while others can utilise engine-off monitoring cycles. Resetting 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.

NOTE PID $41 bits shall be utilised for all non-continuous monitors which are supported, and change completion status in PID $01. If a non-continuous monitor is not supported or
always shows "complete”, the corresponding PID $41 bits shall indicate disabled and complete. PID $41 bits may be utilised at the vehicle manufacturer's discretion for all
continuous monitors which are supported with the exception of bit 03 which shall always show CCM (Comprehensive Component Monitoring) as enabled for spark ignition and -

compression ignition engines.
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A byte 1 of4" :
(bit) o !
Reserved - shall be reported as $00 07 ) I ; ! o] -
Enable status of continuous monitors this B. | byte2 of 4(Low Nibble) Enabie status of continuous monitors this monitoring cycle:
itorl le: (bit) NO means disabled for rest of this monitoring cycle or not
monitoring cycle: : supported in PID $01, YES means enabled for this monitoring
cycle.
Misfire monitoring 0. . | 0= monitor disabled for : v MIS_ENA:NO or YES-
rest of this monitoring FUEL_ENA: NO or YES
Fuel system monitoring 1 cycle or not supported (NO) CCM_ENA: YES
LoEe 7] 1 =monitor enabled for Pl : :
Comprehensive component monitoring 2 this monitoring cycle (YES)
reserved (bit shall be reported as ‘0’) Bl RS E
Completion status of continuous monitors this B byte 2-of 4 (High'Nibble) Comy status of us this itoring
monitoring cycle: (bit) cycle: .
Misfire monitoring 4 See PID $01 to determine which monitors | MIS_CMPL: YES or NO
are supported FUELCMPL: YES or NO . .
Fuel system monitoring 5 0 = monitor-complete this CCM_CMPL: YESorNO .. B -
monitoring cycle, or not
Comprehensive component monitoring 6 supported (YES)
1 = monitor not complete this
reserved (bit shall be reported as '0') 7 monitoring cycle (NO) —
TABLE B30—PID $41 DEFINITION (CONTINUED) :
PID Description Data Scaling/bit External test equipment
(hex) byte S1 (Metric) / English display
4 Monitor status this driving> cycle
. | Enable status of non-continuous monitors this C byte 3 of 4 Enable status of inuou: i this monitoring
monitoring ¢ycle: (bit)™ cycle: ' :
Catalyst monitoring 0 CAT_ENA: YES or NO
Heated catalyst monitoring 1 .. |0 =monitor disabled for ‘HCAT_ENA: YES or NO - - -
Evaporative system monitoring B 2 rest of this monitoring EVAP_ENA: YES or NO:.
Secondary air system.monitoring -3 cycle (NO) - AIR_ENA: YES-or NO - . .-
AJ/C system refrigerant monitoring 4 1 =monitor enabled for . ACRF_ENA: YES or NO .
Oxygen sensor monitoring 5 this monitoring cycle (YES) 02S_ENA: YES or NO .
Oxygen sensor heater monitorin 6 CoL HTR_ENA: YES or NO
EGR system monitoring - 7 EGR_ENA: YES or NO
Completion status of non-continuous monitors this. D byte 4 of 4 Completion status of non-continuous monitors this
monitoring cycle: {bit) monitoring cycle:
Catalyst monitoring 1] See PID $01 to determine which monitors | CAT_CMPL: YES or NO
Heated catalyst monitoring 1 are supported. HCATCMPL: YES or NO
Evaporative system monitoring 2 0 =monitor disabled for EVAPCMPL: YES or NO
Secondary air system monitoring 3 test of this monitoring AIR_CMPL: YES or NO
AJC system refrigerant monitoring 4 cycle (NO) - ACRF_CMPL: YES or NO- - -
Oxygen sensor monitoring 5 1 =monitor enabled for ; 02S_CMPL: YES or NO -
| Oxygen sensor heater monitoring 6 this monitoring cycle (YES) - HTR_CMPL: YES-or NO - : B
EGR system monitoring-* 7 : . . K EGR_CMPL: YES or NO : :
TABLE B31—PID $42 DEFINITION
PID bescrlpﬂon Data Min. Max. Scalinglbii External test equipment
(hex) byte value value Sl (Metric) / English display
42 |Control module voltage AB ov 65.535 V 0.001 V per bit VPWR: 3¢50 V.

VPWR — power input to the control module. VPWR is normally battery voltage,
NOTE 42-volt vehicles may utilise multiple voltages for different systems on th:

battery voltage.

less any voltage drop in the circuit between the battery and the control moduie. : :
e vehicle. VPWR represents the voltage at the control module; it may be significantly different than
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TABLE B32-PID $43 DEFINITION

PID Description Data Min. . . Max. ; --Scaling/bit External test equipment
(hex) byte value value Sl (Metric) / English display
43 Absolute Load Value “A,B i 0% 25700 % 1007255 % LOAD_ABS: xxx.x%

— Often used to schedule spark and EGR rates,

| The absolute load:value:has.some different characteristics than the LOAD_PCT:defined:in RID:04 This definition, although restritive, will standardise the calculation. LOAD_ABS is

the normalised:value;of air mass per:intake stroke displayed as a percent.
LOAD; ABS:="airmass (g /intake stroke)] ./ [1:184 (g / intake stroke) * cylinder displacement in litres]

Derivation:
— air mass {g / intake stroke) = [total engme airmass (glsec)] / [rpm (revsimln)‘ (1 min / 60 sec) (1/2 # of
cylinders {strokes / rev)], =

— LOAD_ABS = [air mass (g)/intake stmke] / [maximurn air mass (g)/intake stroke at WOT-@STF’ at 100% volumetric efficiency] * 100%.

Where:
— STP = Standard Temperature and Pressure = 25 °C, 29.92 in Hg (101.3 kPa) BARO, WOT = wide open throtile.

“| Thequantity (maximum-air mass (g)/intake stroke at WOT@STP at 100% volumetric:efficiency) is‘a constant for a given cylinder swept volume. The constant is:1.184 '(gllitre 3™

cylinder dlsplacement (Inre Bfintake slroke) based on:air density
at.STR .. . -

Characteristics of LOAD_ABS are:. ~
— Ranges from 0 to approximately:0:95 for nalurally aspirated englnes, 0 — 4 for boosted engines,

— Linearly correlated with engine indicated and brake torque,

- Peak va ue of LOAD ABS con'elates with volumetnc efflmency at WOT
— Indicates the pumping.efficiency of the engine for diagnostic purposes. )

Spark |gn|l|on englne are reqmred to support PID $43. Compression |gml|on (dlesei) engines are not requlred to support this PID.
NOTE "See’PID $04 for an additional definition of engine LOAD.

\

TABLE B33—PID $44 DEFINITION - - -

_ Description Data _Min. _ . Max. ! Scaling/bit . External test equlpment H I(
- - byte value value ’ sl (Melrlc) 1 Enghsh display B
Commanded Equivalence Ratio: - . A B 0. B o 999 : - 0.0000305 EQ_RAT: xxxx

»control system Was.f commandlng an :0:95 EQ RAT the commanded A/F .ratio to the engme would be14 64..0.95.=13:9 AIF

Fuel systems that utilise conventional’t oxygen sensor shall display the commanded open loop eqmvalence ratio while the fuel control system isin open loop EQ RAT shall indicate
1.0 while in closed loop fuel. ™ - Toas o
Fuel systems that utilise wnde-rangelllnear oxygen sensors shall display the oommanded equivalence ratio in both open loop and closed loop: operatlon
To obtain the actual A/F ratio being.commanded, multiply the stoichiometric A/F ratio bythe equivalence ratio. For example, for gasollne sto:chlometnc

4.64:13rati0; If:the fuel

- , TABLE B34—PID-$45 DEFINITION - . R S

PID Description - .| =~ Data Min. :, Scaling/bit External test equlprnent P
(hex) : byte value St (Metrlc) [ English display
45 Relative Throttle Position .- . T A 0% * 100/255 % TP_ R 000k % ,
Relative or “learned" throttle bos ion:shall be displayed as a normalised value. scaled lrom 0to 100% TP:-R should display a value of 0% at the "Iearned closed-throtﬂe posmon For [
1. example,.if.a 0 to 5.0 volt sensor.is used (uses a 5.0 volt reference voltage),-and the closed.throttle position is a-1.0 volts, TP-shall display: (1.0 1. 0.15. 0) =-0%.:at closed throttle.and .-}
30% at 2.5 volts. Because of the closed-throttle offset, wide open throttle will usually indicate substantially less than 100%.
For systems where the output is proportional to the input voltage, this:value'i is the;, percent of:maximum input reference voltage. For systems where the output is inversely
1 proportional to the input voltage, this value is 100% minus the pel tage. See PID $11 for a definition  of Absolute Throttle 2 Position. .
oE T ) TABLE B35—PID $46 DEFINITION .
) B _ Description’ " Data * Min. Max. . Scaling/bit _ __ External test equipment :
i (hex) . . byte . value value. . . . SI (Metric) / English display H
46 Ambient air temperature ' A —40°C +215°C 1 °C with AAT: xxx °C / xxx °F .
(same scaling as |AT---$0F) - . e I X —40.°C.offset . i
AAT shall display ambient air temperature, if utilised by the control module strategy for OBD monitoring. 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.
TABLE B36—PID $47 DEFINITION
PID Description Data Min. Max. Scaling/bit External test equipment
(hex) byte value value 81| (Metric) / English display
47 Absolute Throttle Position B A 0% 100 % 100/255 % TP_B: xxx.x %

Absolute throttle position B, if utilised by the control module, (not “relative” or “learned” throttle position) shall be displayed as a normalised 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 a 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 throitle posmon at 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 B37—PID $48 DEFINITION

PID Description ¢ Data . Min. ' Max. © 7 Scaling/bit " External test equipment
(hex) ; byte value ~ value : Sl (Metric) / English display
48 Absolute Throttle Position C ' A : 0% 100 % . 100/255 % TP_Cixoxtx%

Absolute throttle position C; if utilised by the control module, (not “relative” or “learned” throttie pdsition) shall be displayed as-a normalised 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 a 1.0 volts; TP_C 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%.

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 voitage, this value is 100% minus the percent of maximum input reference voltage. i

TABLE B38—PID $49 DEFINITION

PID Description Data Min. Max. Scaling/bit . External test equipment
(hex) . byte . value . value - . . Sl (Metric) / English display
49 Accelerator Pedal Position D A 0% . 100 % 100/255 % APP_D: xxx.x %
Accelerator Pedal Position D, if utilised by the control module, (not “relative” or “learned" pedal position) shall be displayed as a normalised 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 is 1.0 volt, APP_D shall display (1.0 /5.0) = 20% at closed pedal and 50% at 2.5
voits. Pedal position at idie will usually indicate greater than 0%, and pedal position at wide open pedal will usually indicate less than 100%. :
For systems where the output is proportional to the input voltage, this value is the percent of maximum inbut 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. :
TABLE B39—PID $4A DEFINITION . I .
PID Description Data Min. Max. ‘Scaling/bit " External test equipment
(hex) byte . value value . Sl (Metric) / English display
4A Accelerator Pedal Position E " A 0% 100 % . 100255% | APP_E:xcxx %
Accelerator Pedal Position E, if utilised by the control module, (not “relative” or “learned” pedal position) shall be displayed as a normalised 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 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%. ) :
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.
TABLE B40—PID $4B DEFINITION
PID Description Data Min. : Max. - . Scaling/bit ; External test equipment
(hex) byte value value SI (Metric) / English display
4B Accelerator Pedal Position F A 0% 100 % 100/255 % APP_F: XX %
Accelerator Pedal Position F, if utilised by the control module, {not “relative™or “learned” 'pedal position) shall be displayed as a normalised value, scaled from 0 to 100%. For
example, if a 0 to 5.0 voit sensor is used (uses a 5.0 volt reference voltage), and the closed pedal is 1.0 volt, APP_F 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%. .
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. -
TABLE B41—PID $4C DEFINITION
PID Description ' Data Min. Max. - Scaling/bit External tést equipment
(hex) ; byte value value - Sl (Metric) / English display
4C Commanded Throttle Actuator Control A 0% 100% 100/255 % TAC_PCT: xxx.x% R
. ’ ’ o T {closed'throttle) - {wide open h . a7
throttle)

| Commanded TAC displayed as a percent. TAC_PCT shall be normalised to the maximum TAC commanded output control paraméter. 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 throttie position shall be displayed as 100%. Intermediate poéitidns

shall be displayed as a percent of the full-open throftle position. For example, a stepper-motor TAC that moves the throttle from O to 128 counts shall display 0% at O counts, 100% at
128 counts and 50% at 64 counts. '

2) Any other actuation method shall be normalised to display 0% when the throttle is commanded closed and 100% when the throttlé is com‘m'a/nded‘open. ,' T
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TABLE B42—PID $4D DEFINITION

PID V ., Description Data Min. - Max. Scaling/ -External test equipment
(hex) SRR byte value value . bit S| (Metric) / English display
4D Minutes run be the engiﬁe whi\_e ,MIL"'activated A, B 0 min 65535 min 1 min per count | MIL_TIME: xxxx hrs, xx-min
: . . .- - 1092.25 hours - .
" -Conditions for"‘MinuteS' rim by the engine while MIL. activated” counter:..
 roset to $0000 when MIL state changes from deactlvated to activated by this ECU
. accumulate counts in mlnutes |f MIL is acllvated (ON)
B do not éhahée value while MIL is not aclivated (OFF) ’
|2 reset tg}popo if giaggo§1§q infqrm__ation is cleared eﬁther by service $04 or 40 warm-ub cycles wi}bout MIL activated ;
« doTibt Wrap to $0000 i value is $FFFF N
e TABLE B43—PID $4E DEFINITION B
. PID | De§nrlptfbn Data Min. Max. écalfnglbit External test eqmpment
(hex) byte value value ’ Sl. (Metrlc) /English display.
i - 4E: .| Timesince diagnostic trouble codes cleared: A, B 0 min -66535:min; 1.min per count | CLR=TIME: 0 hrs,.xx min . S
+1092:25 hours “ :
' Time accumulated since DTCs were cleared (vna an external test eqmpment or possibly, a battery dlsconnect) This PID is not associated with any part«cular DTC. Itis snmply an
indication for I/M (Inspection/Maintenance), of the last time an external test equipment was. used-to;clear DTCs. If greater than 65,535 min have occurred, CLR_TIME shall remain at
65,535 mi o , . ) )
: TABLE B44—PID $4F - $FF DEFINITION =
i PID | Description . Data ' Min.” _ Max. __ Scaling/bit External test equlpment
(hex) byte value, value 7sl (Metric) 71 English display
4F-FF  |Reserved by document - . _ -
-APPENDIX C
(NORMATIVE)

TIDS (TEST ID) FOR SERVICE $05 SCALING AND DEFINITION

. This appendix only apphes to ISO 9141 -2, SAE J1850, and ISO 14230-4 ) : T }

,j - N ) " TABLE C1—TEST ID SCALING DESCR;IPTION

Test ID Description’ N Min. ($00) ‘Max. ($FF)" - “Scaling/bit
$01 ‘| Rich to lean sensor threshold voltage (constant) " o ov 1275V 0.005V
$02 Lean to rich sensor threshold voltage (constant) oV 1,275V “0.005'V
=SERg08 - | Low seénsor voltage forswitch time calculation (constant)” T <7 - o oV 1275V 0005V Y
$04 High sensor voltage for switch time calculation {constant) . oV 1275V 0.005 V
$05 Rich to lean sensor switch time (calculated) ' Os 1.02s 0.004s
--$06. - fLean-to.rich sensor.switch time-(calculated). - - 0s =1.02:8 0.004-s
$07 - ---:{ Minimum sensor:voltage fortest cycle (calculated) oV - 1.275:V 0.005V
$08  Maximum sensor voltage for; test cycle (calculated) oV 1275V 0.005V
$09 Time between sensor transitions (calculated) 0s 10.2s 0.04;s
$OA™ Sensor period (Calculated) - “0s 10.2s . 004s
$0B-$1F reserved - to be specified by SAE and/or ISO
$21-$2F | manufacturer Test ID description 0s 1.02s 0.004 s
$30-$3F | 7 ; Os 10.2s 0.04's
$41-34F oV 1278V " 0005V
_ $50-85F ov 1275V 0.05V
$61:$6F OHz 25.56 Hz 0.1Hz
$70-$7F 0 counts 255.counts 1 count
$81-39F manufacturer Test 1D description manufacturer specific values / units
.. 3A1-$BF :
“F$CI-$DF ~
$E1-$FF




APPENDIXD
(NORMATIVE) -

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

T}usappendlxonlyapphestoISO 15765-4. ST e e

TABLE D1—STANDARD ON-BOARD DIAGNOSTIC MONITQH ID DEFINITION

'23.99-

OBDMID (Hex) On-Board Diagnostic Monitor ID name -
00 ‘ OBD Monitor IDs supported ($01 - $20)
of Oxygen Sensor Monitor Bank 1 - Sensor 1
‘02 Oxygen Sensor Monitor Bank 1 - Sensor2 a ‘ o
03 Oxygen Sensor Monitor Bank 1 - Sensor 3
04" Oxygen Sensor Monitor Bank 1 - Sensor 4
‘05 ) Oxygen Sensor Monitor Bank 2 - Sensor 1 ;
06 Oxygen Sensor Monitor Bank 2 - Sensor 2 T - o
07 " |Oxygen Sensor Monitor Bank 2 - Sensor 3 ’ ' B
"08 7" |Oxygen Sensor Monitor Bank 2 - Sensor 4 -
09 | Oxygen Sensor Monitor Bank 3 - Sensor 1
0A " Oxygen Sensor Monitor Bank 3 - Sensor 2 oo
0B " | Oxygen Sensor Monitor Bank 3 - Sensor 3
o] " |Oxygen Sensor Monitor Bank 3 - Sensor 4
oD | Oxygen Sensor Monitor Bank 4 - Sensor 1 ’ o ) ) BT
0E" " | Oxygen Sensor Monitor Bank 4 - Sensor 2 -
oF Oxygen Sensor Monitor Bank 4 - Sensor 3
10 7 Oxygen Sensor Monitor Bank 4 - Sensor 4
11-1F " |Reserved by document for future standardization
20 " | OBD Monitor IDs supported ($21 - $40)
-1 I Catalyst Monitor Bank 1
22 Catalyst Monitor Bank 2
28 7 Catalyst Monitor Bank 3
24 “| Catalyst Monitor Bank 4 :
25-30 " |Reserved by document for future standardization o }
31 EGR Monitor Bank 1 '
32 "~ "| EGR Monitor Bank 2
33 o EGR Monitor Bank 3
34 EGR Monitor Bank 4
35-38 Reserved by document for future standardization
‘39 " | EVAP Monitor (Cap Off) ’
3A EVAP Monitor (0.090%)
3B EVAP Monitor (0.040")
3c EVAP Monitor (0.020")
3D Purge Flow Monitor
3E-3F Reserved by document for future standardization
40 OBD Monitor IDs supported ($41 - $60)
41 Oxygen Sensor Heater Monitor Bank 1 - Sensor 1
42 Oxygen Sensor Heater Monitor Bank 1 - Sensor 2
43 Oxygen Sensor Heater Monitor Bank 1 - Sensor 3
44 Oxygen Sensor Heater Monitor Bank 1 - Sensor 4
45 Oxygen Sensor Heater Monitor Bank 2 - Sensor 1
46 Oxygen Sensor Heater Monitor Bank 2 - Sensor 2
a7 Oxygen Sensor Heater Monitor Bank 2 - Sensor 3
48 Oxygen Sensor Heater Monitor Bank 2 - Sensor 4
49 Oxygen Sensor Heater Monitor Bank 3 - Sensor 1
4A Oxygen Sensor Heater Monitor Bank 3 - Sensor 2
48 Oxygen Sensor Heater Monitor Bank 3 - Sensor 3
4c Oxygen Sensor Heater Monitor Bank 3 - Sensor 4
4D Oxygen Sensor Heater Monitor Bank 4 - Sensor 1
4E Oxygen Sensor Heater Monitor Bank 4 - Sensor 2
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TABLE D1—STANDARD ON-BOARD DIAGNOSTIC MONITOR ID DEFINITION

OBDMID (Hex) “w.. - ..OnBoardDiagnostic Monitor ID name
4F Oxygen Sensor Heater Monitor Bank 4 - Sensor 3
50 Oxygen Sensor Heater Monitor Bank 4 - Sensor 4
51 - 5F Reserved by documentfor future-standardization
60 - OBD:Monitor IDs supported-($61~$80) S.oE.
.61 Heated Catalyst Monitor Bank ' _ '
62 Heated Catalyst Monitor Bank 2
63 Heated Catalyst Monitor Bank 3
64 'Heated Catalyst Monitor Bank 4
65-70 Reserved by document for future standardization
71  Secondary Air Monitor 1
72 Secondary Air Monitor2
73 | Secondary Air Monitor 3
.74 Secondary Air Monitor 4
75-TF Reserved by document for future standardization
80 OBD Monitor IDs supported ($81 -~ $A0)
81 Fuel System Monitor Bank 1
: Fuel System Monitor Bank 2
83 Fuel System Monitor Bank 3 B
84 Fuel System Monitor Bank 4 L
85 - 9F Reserved by document for future standardization
A0 OBD Monitor IDs supported ($A1 - $C0)
Al Mis-Fire Monitor General Data
A2 Mis-Fire Cylinder 1 Data
. A8 Mis-Fire Cylinder 2 Data
A4 Mis-Fire Cylinder 3 Data
A5 Mis-Fire Cylinder 4 Data
A8  Mis-Fire Cylinder 5 Data
AT | Mis-Fire Cylinder 6 Data
A8 Mis-Fire Cylinder 7 Data
A9 Mis-Fire Cylinder 8 Data
R AA Mis-Fire Cylinder 9 Data _
_ _AB Mis-Fire Cylinder 10 Data R
B AC Mis-Fire Cylinder 11 Data
AD Mis-Fire Cylinder 12 Data .
3 AE-BF Reserved by document for future standardisation
co OBD Monitor IDs supported ($C1-$E0)

C1-DF

Reserved by document for future standardisation
i ~ E0 OBD Menitor IDs supported (SE1 - $FF) _
~_ E1-FF Vehicle Manufacturer defined OBDM IDs




Oxygen Sensor and Catalyst Configuration examples

o L B1S3
B1S1 B1S2 . :

: ) o {Bank 1 - Sensor 3)
(Bank 1 - Sensor 1) (Bank 1 - Sensor 2) . - B (heated)
(wide range) ) (heated) B
P E P ‘
Catalyst [ Catalyst Tail Pipe
Exhaust Bank 1
Cyl-1 Gylinder Bank 1
V6/V8/V12 Cylinder
Engine
Cylinder Bank 2
Exhaust Bank 2 '
*‘ Cataiyst ru_p L1 catayst | | Tail Pipe
B2 s1 B2 82 .
(Bank 2 - Sensor 1) (Bank 2 - Sensor 2) B2 S3
(wide range) (heated) (Bank 2 - Sensor 3)
{heated)

FIGURE D1—V6/V8/V12.CYLINDER ENGINE WITH 2 EXHAUST BANKS AND 4 CATALYSTS EXAMPLE

. B1s1
(Bank‘1 - Sensor 1) B1S2
{wide range) {Bank 1 - Sensor 2)
X {heated)
ca'a’}'sl .
Exhaust Bank 1 f . L > . B1 .83 ..
Cyl.1 Cylinder Bank 1 ) ) (Bank 1 - Sensor 3)
. ) {heated)
V6/V8/V12 _Cyl»mder : | L Catalyst | | | Tail Pipe
Engine v S
Cylinder Bank 2
Exhaust Bank 2
caweyst
B2 S2
(Bank 2 - Sensor 2) .
B2 S1 . N

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

(wide range)

FIGURE D2—V6V8/V12 CYLINDER ENGINE WITH 2 EXHAUST BANKS AND 3 CATALYSTS EXAMPLE

. R B1S3

e 1 B1S1. B1.82 U (Bank 1 - Sensor 3)
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FIGURE D3—1L4 CYLINDER ENGINE WITH 1 EXHAUST BANK AND 2 CATALYSTS EXAMPLE
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PO

dc’ 1 {Bank 1 - Sensor 1) (Bank 1 - Sensor 2)
a— - (wide range) (heated)
(o] x 2o .
. o [ || catalyst .| Tail Pipe

FIGURE D4—L4 CYLINDER ENGINE WITH 1 EXHAUST BANK AND 1 CATALYST-EXAMPLE

APP Ix E AR - e e e emmn
(NORMATIVE) R
UNIT AND SCALING ID DEFINITION FOR SERVICE $06 ~ .

This appendix only applies to 1SO,15765-4: The-Unit and Scaling IDs are

separated into.two: ranges, $01 - $7F are. unsigned Scaling Idenuﬁers, and - I
$80 - $FE are signed Scaling Idéntifiers.. Unit and Scalifig IDs $00 and $FF Bit 7= ‘0’ unsigned Scaling Identifier range

are reserved for future deﬁmhon and shall not be defined as Unit and Scal- )
ing Identifiers. » Ny Bit7="1" “signed Scaling Identifier range

716 {5 | 4 3 1-271 1 0

FIGURE E1—UNSIGNED/SIGNED SCALING
IDENTIFIER RANGE ENCODING

El1 Unszgned Unit. and Scalmg Identtﬁers deﬁmtzon

TABLE E1—UNIT AND SCALING 1D $01 DEFINITION e e e

Unit and ' Description < Scaling/bit " Min, value Max; value ‘External test equipment
Scaling ID (hex) o i o e = Sl.(metric).display
7 ' BN : ~ (hex) (dec.) (hex) " (dec) St
] Raw Value - - 1 perbit ~ 0000 0 FFFF 65535 “ 00X
hex to decimal B Data Range examples: =~~~ "™ " 77T o ‘Display examples:
unsigned " $0000 0 o 0 :
$FFFF - .~ 465535 .+65535
TABLE E2—UNIT AND SCALING'ID $02'DEFINITION
Unit and Description Scaling/bit Min. value Max. value External test equipment
Scaling ID (hex) . . PP - . Sl (Metric) display
(hex) (dec.) (hex) (dec )
02 Raw Value 0.1 per bit 0000 0 FFFF 6553.5 L XOKXX
e hex to decimal Data F(_ange examples: , Display qgamples:
unsigned $0000 - 0 ‘ 0
_ $FFFF +6553:5
TABLE E3—UNIT AND.SCALING 1D-$03-DEFINITION
Unit and Description Scaling/bit Min. value Max. value § Ekterr;él teét-éqaipment
Scaling ID (hex) Sl (Metric) display
{hex) (dec.) (hex) (dec.) :
03 Raw Value 0.01 per bit 0000 0 FFFF 655.35 R+ & ¢
hex to decimal V Data Rangé examples: ) Display examples:
unsigned $0000 0 0.00
$FFFF +655.35 655.35




TABLE E4— UNIT AND SCALING ID $04 DEFINITION
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Unit and Description Scaling/bit Min. value Max. value External test equipment
Scaling ID (hex) Sl (Metric) display
(hex) {dec.) {hex) {dec.)
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
$FFFF -+65.535 65.535
TABLE E5—UNIT AND SCALING ID $05 DEFINITION
Unit and Description Scaling/bit Min. value Max. value External test equipment
Scaling ID (hex) SI (Metric) display
(hex) {dec.) (hex) (dec.) -
05 Raw Value 0.0000305 per bit 0000 0 FFFF 1.999 X.XXX -
hex to decimal Data Range examples: Display examples:
unsigned $0000 0 0.000
$FFFF +1.999 1.999
TABLE E6—UNIT AND SCALING ID $06 DEFINITION
Unit and Description Scaling/bit Min. value Max. value External test equipment
Scaling ID (hex) St (Metric) display
(hex) {dec.) (hex) (dec.)
06 Raw Value 0.0000305 per bit 0000 0 FFFF 19.988 XX.XXX
hex to decimal Data Range examples: Display examples:
unsigned $0000 0 0.000
$FFFF +19.988 19.988
TABLE E7—UNIT AND SCALING ID $07 DEFINITION
Unit and Description Scaling/bit Min. value Max. value External test equipment
Scaling ID (hex) S (Metric) display
(hex) (dec.) (hex) (dec.)
07 rotational 0.25 rpm per bit 0000 0rpm FFFF 16384 rpm XXXXX Fpm
frequency unsigned Data Range examples: Display examples:
$0000 Orpm . 0 rpm
$0002 ’ +0.5 rpm 1 rpm
$FFF'G +16383 rpm 16383 rpm
$FFFD +16383:25 rpm 16383 rpm
SFFFE - +16383.50 rpm 16384 rpm
SFFFF +16383.75 rpm 16384 rpm
TABLE E8—UNIT AND SCALING ID $08 DEFINITION
Unit and Description Scaling/bit Min. value Max. value External test equipment
Scaling ID (hex) SI (Metric) display
(hex) {dec.) (hex) (dec.)
08 Speed 0.01 km/h per bit 0000 0 km/h FFFF 656.35 km/h XxX.xx- km/h (x00cxx mph)
unsigned Data Range examples: Display examples:
Conversion km/h -> mph: $0000 0km/ 0.00 km/h (0.00 mph)
1 km/h = 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)
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TABLE:ES—UNIT-AND:SCALING ID"$09:DEFINITION:

Unitand: . i.>i 2|+ Description 7 Scaling/bit 1w :Minivalue ¥ ‘Max. value acl, <~ External test equipment:
| Scaling:1D:(hex) . \ e R i Sl (Metric):display ™~
i (hex) " (dec.) (hex) (dec.)

09 Speed| 1 km/h'per bit "0000 0km/h FFEF 65635 km/h 300ax km/h (0o miph)
" uns’igned; . Data Rangesexamples: Display examples:

Conversion km/h -> mph: . $0000 .0 km/h okmh (0 mph)

1 km/h = 0.62137:mph $0084 | " s00kmh | 100kmh (62 mph)
. T ) :Ts:qs'é .-‘_:+959;.l;fn/ﬁ o Cosokmm (621 mph) B b
. . o R SFFFE 465535 kmih . .65585kmh ... (40721 mph) ...

’TABLE E10—UNIT-AND SCALING 1D $0A DEFINITION b
l- — --Unitand - - - - ‘Description- - Scaling/bit- - Min. value Max. value - R Exterﬁal-test-equipment- .
: Scaling D (hex) Py C - Fooo Sl (Metric) display :
T | -hex) (dec) | (hex)i | . (dec)
0A Voltage 0:122 mV per bit 0000. | oV ; FFFF 7.99V X000 V ;
unsigned Data;Flange examples: Display examples: ‘
o Conversion mV > V: ~ o0 omv Toowov
1000 . . ..$0001 | adazemy. 00001V, - |
; ) < $odos +999.912 mV 0.9999 V' :
} v " SFFFR.: +7995 mV 7.9953V
"""" N T T e T e
o . TABLE E11:—UNIT AND SCALING ID $0B DEFINITION : :
c--—  Unit and- - -Description- - »Scéliﬁélbit -Min. value -~ Max. value Exterﬁal test equipment
: Scaling ID (hex) i e M S (Metric) display |
: (hex): (dec) . ‘hex) (dec.) T
o8 Voltage 0001 Vperbit | 0 Tov | R | esssv ooV T
i - one - - :é%@ﬁ?flg.e QXQIU!F![E_S_L.; s R
: . i | S omv
: t000mV=1V e | - Amy ' 0001V
AR o . ( +65535 mV , CTessV T 'i:
TABLE E12—UNIT AND SCALING ID $0C DEFINITION ’
Unit and Descriptic;n Scaling/bit Min. value Max. value External test equipment ‘
; Scaling 1D (hex)™ o S (Metric) display :
(hex--|.  (des) (hex) (dec) '
oc Voltage; * 0.01V per bit 00007 [0 oV FFFF 655.35 V L X000xxx V
: - ‘ unsigned o Data‘Range examples: Display examples: :
Conversion.mV ->V: $0000 omv 0.000 V
CoT T C T eomv=tv " sooor o somv ool0v
S B R sessasomv. . | L ESBIOV. e e
3 - . ~TABLE E13—UNIT AND SCALING ID $0D DEFINITION N -
—- Unitand---- -1 -— ‘Description - - |- -~ Scaling/bit- - - - Min. value Max. value - External-test equipment -
Scaling'ID'(hex). ‘ . e i - : S1 (Metric) display
[N o (hex) (dec.) (hex) (dec.) :
+ OD" ~+ Curent -0:00390625 mA 0000 0A FFFF 255.996 mA" . J00LXXX MA
“ per bit, unsigned Data Range examples: Display examples:
-$0000 0mA : 0.000 mA
$0001 0.004 mA 0.004 mA
) 7 ’-$800‘6 +1 éB mA ‘ 128000 rﬁA “
$FFFF +255.996 mA 255.996 mA




TABLE E14—UNIT AND SCALING ID $0& DEFINITION
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Unit and Description Scaling/bit Min. value ~ Max. value External test equipment
Scaling ID (hex) S1 (Metric) display
(hex) _{dec.) (hex) (dec)
0E Current 0.001 A per bit 0000 0A . FFFF 65535 A XXXXX A
Qnsigned Data Range examples: Display examples:
Conversion mA - A: $0000 ) 0A 0.000 A
1000 mA =1.A "$8000 . +32.768 A 32.768 A
SFFFF +65.535 A , 65.535A
TABLE E15—UNIT AND SCALING ID $0F DEFINITION
Unit and Description Scaling/bit Min. value Max. value External test equipment
Scaling ID (hex) Sl (Metric) display
(hex) (dec.) (hex) (dec:) )
OF Current 0.01 A per bit 0000 0A FFFF 655.35 A XXX.XXX A
' unsigned Data;Range examples: Display examples:
Conversion mA -> A: $0000 0mA 0.000 A
' 1000mA=1A"~ ' $000‘1 S o +10 mA 0.010A
$FFFF : +655350 mA 655.350 A
TABLE E16—UNIT AND SCALING ID $10 DEFINITION
Unit and Description Scaling/bit Min. value Max. value External test equipment
Scaling ID (hex) Sl (Metric) display
(hex) {dec.) (hex) | (dec.)
10 Time | ‘ 1 ms per bit 0000 Oms - FFFF 65535 ms XXXXX S (X min, Xx s)
unsigned Data Range examples: Display examples:
Conversion s -> min > h; * $0000 ’ . : O'ms 0.000 s (0 min, 0 s)
60s = 1rmin $8000 +32768 ms 32.768 s (0 min, 33 s)
60 min=1 h 7 ) $EA60 - : » A ‘;1-60.000 fr;s (>1 min) 60.000 s {1 min, 0 s)
$FFFF +65535 ms (1 min, 6 s) 65.535 s (1 min, 6 s)
TABLE E17—UNIT AND SCALING ID $11 DEFINITION
Unit and Description o Scaling/bit Min. value Max. value External test equipment
Scaling ID (hex) Sl (Metric) display
(hex) {dec.) (hex). - (dec.)
1 Time 100 ms per bit 0000 FFFF 6553.5s XXXX.X 8 (X h, x min, xx s)
unsigned Data Range examples: Display examples:
Conversion s -> min -> h: - $0000 Os 0.000 s (0 h, 0 min, 0 s)
605 =1min $8000 +3276.8 5 3276.8 5 (0 h, 54 min, 37 )
. BOmin=1h $EAGO +6000 s (1 h 40 min) 8000 s (1 h, 40 min, 0's)
$FFFF +6553.5 s (1 hr, 49 min, 13 s) 6553.5s (1 h, 49 min, 13 5)
TABLE E18—UNIT AND SCALING ID $12 DEFINITION
Unit and Description Scaling/bit Min. value Max. value External test equipment
Scaling ID (hex) B Sl (Metric) display
(hex) (dec.) (hex) (dec.)
12 Time 1 second per bit 0000 Os FFFF 65535 s XXXXX § (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 +60 s 60s(0h,1min, 0s)
60min=1h $0E10 +3600 s 3600 s (1 h, 0 min, 0 s)
$FFFF +65535 s 65535 s (18 h, 12 min, 15 5)
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..~ TABLE:E19=:Unit:and Scaling:1D:$13:definition.:..

Unit and;;: «-~Description =23+ Scaling/bit 3. - Minvalue v .. 1xMax: value 2 N -:External test equipment.
! Scaling ID:(hex}- <. 7| i - : ! S! (Metric).display. -

. T . ; :
e « -(hex) s(dee.) | {hex) (dec.)
183 .. Resistance 1 mOhm-perbit 0000 | OmOhm | <FFEF: |- 65535 mOhm X300 Ohm
o o i - I uﬁéigned oA R Data Range examples: : Display examples:
’ - Conversion mOhm;=.Ohm: 4580000 omOhm . . "0.000 Ohm
| e 1000 mOhm'=1:0hm 1 mOhm. 10,001 Ohm |
f +32768 mOhm 32.768 Ohm
N o lessasmorm | ess8s0Mm
: - |
Unitand " Description N Min. value Max. value . External test equipment h
Scaling ID (hex) R ' Sl (Metric) display 3
RS 1o - : (hed) | (decy: ke |7 ee) IR T i
;- 14 .0 gul © Resistance 1 Ohmvperbit .~ "] - 0000 00hm FFFE. | . 655350hm xx.3x kOhm 4
B B ) i “ unsigned ' W, Data Range examples:' e Diéplay examples:
, Conversion Ohmi->kOhm: « $0000 oohm. -, - 0.000 kOhm ‘l
1 i ]
oy 1000 Ohm =1 kGh +1 Ohm '0.001 kOhm :
32,
-~ . . TABLEE21—UNIT-AND SCALING-ID-$15 DEFINITION &
- . o~ ; - . PP . 3 . :-}
-Unit-and- -Description- - [ - -~ s::ilallnglblt-»r Aeef - - Minovalue--- - |- - - —Maxcvalue-; -~ - Exter’al»test-equipmen s ]
Scaling:1D(hex) * ; H e " L e e i i i S! (Metric) display i
A 1 T "), ey T tdecy (hex). [ (dec) ' i
: 151, s <> Resistance ~#:kOhm per bit 0000:c7[; O kOhm FFFF | 655354Ghm... 1 0000 kOhm f
] ; ! . :
o unsigned DataRange examples: i 7 = 3 Display examples:
e e T okOhm . i " 0KkOhm
O S [RS—— SO - S
= - - —-TABLEEZ2——I.INI§I'-ANDSGALING—ID-$16 DEFINITION | ;‘
: . . R oo : 4
- ! i 1 [ ¢
i -f— - -—Unitand— -- —-Description-~ - ----- Scaling/bit- alue— - — —|- - - Max.value——'— —|—-—-—Externalitestequipment - -~ 5
SecalingID (hex): - ' £ = . [ AL : a8l (M?tric) display B
i f : ) - ' e T ) ‘(hex) " {dec) (hex) | . (dec. I l L
i 16: : Temperature (0.1.°C per bit) - 0000 o} 3:—40°C | FFFF | - +6518.5°Ci . XK. °C (000X °F) i
. ¥
i 40°C i *  Data Range examples: : T Display examples: 4
A unsigned $0000 [ —40°G —40.0°C (~40.0 °F) ;

'$0001 ‘ -39.9°C -39.9°C (-39.8 °F

" 000G " i80°c -80°C
° $FFFF  £6513.5°C 6513.5°C




TABLE E23—UNIT AND SCALING ID $17 DEFINITION-
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Unit and Description Scaling/bit Min. value Max. value External test equipment
Scaling ID (hex) _ Sl (Metric)-display
{hex) {dec.) (hex) {dec.)
17 Pressure 0.01 kPa per bit 0000 0 kPa FFFF 655.35 kPa XHXXX kPa (Gauge)
(Gauge) unsigned . : {xx.x PS)
Conversion kPa -> PSi: Data Range examples: . Display examples:
1kPa (10 YHPa) =0.1450377 PSI $0000 O'kPa 0.00 kPa (0.0 PSI)
Additional Conversions: $0001 +0.01 kPa 0.01 kPa (0.0 PSI)
g 1 kPa = 4.0146309 inH20 -~ $FFFF +655.35 kPa 655.35 kPa (95.1 PSH)
1 kPa = 101.9716213 mmH20 (millimeter of water)
1 kPa = 7.5006151 mmHg (millimeter of mercury)
1kPa =0.010 bar

TABLE E24—UNIT AND SCALING ID $18 DEFINITION

Unit and Description Scaling/bit Min. value Max. value External test equipment
Scaling ID (hex) SI (Metric) display
(hex) (dec.) (hex) (dec.)
18 " Pressure 0.0117 kPa per bit 0000 0kPa FFFF 766.76 kPa " xxx. 00 kPa (Air)
(Air pressure) unsigned (xxx.x PSI)
Conversion kPa -> PSI: Data Range examples: .Display examples:
1 kPa (10 HPa) = 0.1450377 PSI $0000 0 kPa 0.000 kPa (0.0 PSI)
Additional Conversions: $0001 +0.0117 kPa 0.012 kPa (0.0 PSY)
1 kPa = 4.0146309 inH20 $FFFF +766.7595 kPa 766.760 kPa (111.2 PSI)
1 kPa = 101.9716213 mmH20 (millimeter of water)
1kPa =7.5006151 mmHg (millimeter of mercury)
1kPa=0.010 bar
TABLE E25—UNIT AND SCALING 1D $19 DEFINITION
Unit and Description Scaling/bit Min. value Max. value External test equipment
Scaling ID (hex) St (Metric) display
(hex) (dec.) (hex) (dec.)’ '
19 Pressure 0.079 kPa per bit 0000 0 kPa FFFF 5177.27 kPa xxxx.xxx kPa (Gauge)
(Fuel pressure) unsigned . {xxx.x PSY)
Conversion kPa -> PSI: Data Range examples: Display examples:
1kPa (10 HPa) = 0.1450377 PSI $0000 0 kPa 0.000 kPa (0.0 PSI)
Additional Conversions: $0001 +0.079 kPa 0.079 kPa {0.0 PSI)
1 kPa = 4.0146309 inH20 $FFFF +5177.265 kPa 5177.265 kPa (750.9 PSI)
1 kPa = 101.9716213 mmH20 (millimeter of water)
1 kPa = 7.5006151 mmHg (millimeter of mercury)
: 1kPa=0.010 bar
TABLE E26—UNIT AND SCALING ID $1A DEFINITION
Unit and Description Scaling/bit Min. value Max. value External test equipment
Scaling ID (hex) S (Metric) display
(hex) {dec.) (hex) {dec.)
1A Pressure 1 kPa per bit 0000 0kPa FFFF 65535 kPa xxxxx kPa (Gauge)
{Gauge) unsigned . (x00ex PSY)
Conversion kPa -> PSI: Data Range examples: Display examples:
1 kPa (10 HPa) = 0.1450377 PS! $0000 0 kPa 0O kPa (0.0 PSI)
Additional Conversions: $0001 +1 kPa 1 kPa (0.1 PSI)
1 kPa = 4.0146309 inH20 $FFFF +65535 kPa 65535 kPa (9505.0 PSY)

1kPa = 101.9716213 mmH20 (millimeter of water)
1 kPa = 7.5006151 mmHg (millimeter of mercury)
1 kPa =0.010 bar
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TABLEE27--UNIT/AND SCALING D $1B DEFINITION

‘Unitand: - - N Descrlpﬁon :Séaling/bit ' 23 Min. value i ‘Max. value - External test equipment :
Scaling 1D-(fex) R e i - SI (Metric)display -
Jiithex) | =(dec) (hex) (dee)) ‘ ;
1B - . Pressure 10 kPa per bit: - 0000 - 0kPa FFFF 655350 kPa xoox kPa (Gauge) |
(Diesel Pressure) unsigned - : (xoc00t.x PSI)
R Conversion kPa -> PSk:~ - Data Range examples: Display examples:
i 1 kﬁa (10 HPa) = 0:1450377 PSI $0000 0 kPa ° 0 kPa (0.0 PSI)
F‘ < Additional Com'/ersions: ' T T4 $0001 +10kPa 10kPa (1.5PSI)
i fKPa'= 4:0146309 inH20-- - T $FFFF +6655350 kPa- 6556350 kPa (95050.0 PSI)
! 1 kPa = 101.9716213 mmH20 (millimeter of water) ot e
1 kPa = 7.5006151 mmHg (millimeter of mercury) ¢ 3 :
1 kPa=0.010 bar i
TABLE E28--UNIT'AND SCALING ID $1C-DEFINITION
Unitand~> - Scaling/bit 42 2vMin value Max. value External test equipment
Scaling.1D'(hex)" N R . Sl (Metric)display’ -
* ‘(hex) “(dec.) (hex) (dec.)
‘ 1C . 0.01 ° perbit . "* 0000 “0° FFFF - 1655.35° XXX.XX ©
i ] unsigned - EEEE Data Range examples: -- - Display examples:- - -
' - $0000 0° 0.00°
. $0001 +0.01° 0.01° !
L P |
) - . $8CAO +360° 360.00 ° ;
$FFFF 4£655.35 ° B R 3 655:§S?° . i
LIPR = B £ R TABI;EiE29“—UNIT~ANDSCALING:ID"‘I?ﬂD’DEFINITION T = N
~_ Unitand Description i fiue’ External test equipment -
¥ - SEaling 1D (hex) e B i it Sl (MetHeY display
' o (dec)) (hex) (dec.) . R
- 1D Angle 0.5 ° per bit 0° FFFF 32767.5° 000X °
: e 1~ unsigned Data Range examples: Display examples:
S e - i - $0000 - - - 0 - 0° e
- - - - . - -~ - $0001 - 05° 05° ]
_ i  $FFFF 32767.5° _ 32767.5° ;
— - RECA " "TABLE E30—UNIT AND SCALING ID $1E DEFINITION R , ;
AN TR
Unit and Description Scaling/bit Min. value Max. value .- o Exterr;al test equipment !
ScalingID(hex). . fo.. oo v e e e s e e J - .. Sl(Metric) display ... ...
e e |- (heX) g (dec) | (hex), (dec.
B Equivalence™ |- == 00000805 =="-{ ~=0000- ~|* "~ 0%+ 77| ** FFFF - R laribda
K <¢’[ 2 ratio (lambda) perbit i ... ..._ DataRange examples: Display examplés: i .
unsigned $0000 0 -0.000 lambda
il - -+ : = - - R !
B measured Air/Fuel ratio divided by $8013. B | 1.000 lambda -+ ;
S the stoichiometric Air/Fuel ratio v ]
Tte T m e - - {(14.64-forgasoline)- $FFFF 1.999 1.999 lambda



TABLE E31—UNIT AND SCALING ID $1F DEFINITION'
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Unit and Description Scaling/bit Min. value Max. value External test equipment
Scaling ID (hex) St (Metric) display
(hex) (dec)) (hex) (dec.) !
1F Air/Fuel 0.05 per bit 0000 0o FFFF 3276.75 XxXxx.Xx A/F ratio
Ratio unsigned Data Range examples: Display examples:
measured Air/Fuel ratio NOT $0000 0 0.00 A/F ratio
divided by the stoichiometric - $0001 0.05 6.05 AJF ratio
Air/Fuel ratio (14.64 for gasoline) $0014 ' 1.00 1.00 A/F ratio
k $0126 147 14.70 AVF ratio
$FFFF 3276.75 3276.75 AJF ratio”
TABLE E32—UNIT AND SCALING ID $20 DEFINITION
Unit and Description Scaling/bit Min. value Max. value External test equipment
Scaling ID (hex) SI (Metric) display
' (hex) (dec.) (hex) ", (dec). ‘
20 Ratio 0.0033062 per bit 0000 0 FFFF 255.993 XXX XXX
' unsigned Data Range examples: Display examples:
$0000 0 0.000
$0001 0.0039062 0.004 -
$FFFF 255,993 255.993
TABLE E33—UNIT AND SCALING ID $21 DEFINITION
Unit and Description Scaling/bit Min. vaiue Max. value External test equipment
Scaling ID (hex) Sl (Metric) display
(hex) (dec.) (hex) (dec.)
21 Frequency 1 mHz per bit 0000 0 FFFF 65.535 Xx.xxx Hz
. unsigned ) Data Range examples: Display examples:
Conversion mHz -> Hz -> kHz: $0000 0 mHz 0.000 Hz
1000 mHz =1 Hz $8000 32768 mHz 32.768 Hz
i $l£FFF 65535 mHz 65.535 Hz
TABLE E34—UNIT AND SCALING ID $22 DEFINITION *°
Unit and Description Scaling/bit Min. value Max. value External test equipment
Scaling ID (hex) Sl (Metric) display
{hex) (dec.) - (hex) {dec.)
22 Frequency 1 Hz per bit 0000 OHz FFFF 65535 Hz Xxxxx Hz
unsigned 7 Data Range examples: Display examples:
Conversion Hz -> KHz -> MHz: $0000 O Hz O Hz
1000 Hz = 1 KHz $8000 . 32768 Hz 32768 Hz
1000 KHz = 1 MHz ) $FFFF 7 65535 Hz 65535 Hz
TABLE E35—UNIT AND SCALING ID $23 DEFINITION
Unit and Description Scaling/bit Min. value Max. value External test equipment
Scaling ID (hex) : S| (Metric) display
(hex) (dec.} (hex) - {dec) ‘
- 23 Frequency 1KHz per bit 0000 . 0 KHz FFFF 65535 KHz XX.xxx MHz
unsigned ' Data Range examples: Display examples:
Conversion Hz > KHz -> MHz: $0000 0 KHz 0.000 MHz
1000 Hz = 1 KHz $8000 32768 KHz 32.768 MHz
1000 KHz = 1 MHz $FFFF 65535 KHz 65.535 MHz
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TABLEE36—UNIT'AND SCALING'ID $24-DEFINITION’

Unitand: = "+ + = Description .9 Scaling/bit - -Mins value -7 -Max. value o[+ 7w cExternal test equipment:
Scaling ID:(hex):.=.. ] - BT, . SI (Metric) display: -~ - ‘
ot oo ‘..(hex) {dec.)’ {hex) (dec.) :
f st | Counts . “I< & 1 count per bit 0000 [ Ocounts FFFF. | 65535 : %0000( counts
‘ N { . - unsig;ed R Data'Hange examples: . Display examples: :
a e o .$0000 i “Ocounts. - . . - Ocounts )
I. $FFFF 65535 counts - - $5535 counts
" - o s . j i
d o . " TABLE E37—UNIT AND SCALING ID $25 DEFINITION ' ‘
. UCRILIN : : £ i ! d
Descriptién Scaling/bit Min. value Max. value Exterrztal test equipment ‘
- USSR L. .. S|(Metic)display '
N ) ; (he) | (dec) (hex) (dec.)
== Distance. - = 1-km-perbit- - -+ 00003 e Qe T ‘FFI?F S R - xxxxx:km- (ooexx:miles) !
2 . . | i . ' r : o Data:Range exéh{'ﬁlééz; L Display examples:; !
: Conversion'kin ->mile: <7 §0000 Okm 0 km (0 miles)
T T T T T S km =062137 miles ' L SFFFR - . . -65585Km | . essaskm(do72i mies) ,
S U : -TABLE.E:‘—BG—UNIT-AND-§QRALING D $?6-DEFIN;'Ié'l0i’1 . - e
Unitand ., ~Scaling/bit Min. value : Max. value External test equipment ‘
Scaling 1D (hex) : Si (Metric) display
7 . (hex) “:  (decy): (dec) 1
26 0.1 mVims perbit, .. . |. .000 OVms, |- 6.5535 Vims XX 000 V/ms
B i §i : «'»j S 'iun';igned 'A‘Data'fFlange-‘e?(amplefzb e l: = Digplay=‘exampl?§5 - K
I Con"vgr_sio_nrm\{/ﬁlré -> Vims: . _ . $0000 T 0 mVims B ) 0.0000Vims ™~ nic ‘
: 1000 mV/mi&’=1 Vims "> < g000f 01 mVims 0.0001 V/ims '
L - ’ U T T T e atssssmvims | . 6SSSVms -
R ‘“f; e - —- TABLE Ess;leIT‘-)iNDSCALING»RD.SZT—DEFINIme~- o e
Unitand, - Description - . Scaling/bit -Min. value Max. value ., - Exterrfwal test equipment "
; Scaling ID {hex) ’ . i ) Sl (Metric) display
‘ e : ) 6x) = (dec.)l (hex) (dec.) o ,
27 Weight per time 0.01 g,;/:j per,bit. N _,O‘g:;lgI e FfEF 655.35 g/s XXx.Xx g/s (x00x Ib/s)
= A e S R unsigned:-= Dat:?l:’RangefexampIes: == :Di§play-'examples:r T
§ e i [ Comversiongle >l | $0000 _ E T ogs T ooogs.  (0003bis):
1 g/s =0.0022046 Ibfs © 0007 +001gs 0.01g/s’ (0.00 Ib/s)
[ [ e B P SFFFF o +655359/s - essasgs i (1.44511-:/5-; ; 5
oo + - - _TABLE EM&“IT-ANDSCALING-IDSZ&DEFINIT!ONV - B
- S _ CRERT ,
Unitand_ oo Descripﬂ‘on . . . ‘Scaling/bit .~ Min. value Max, value. vy Exterﬁal test equipment t’
Scaling ID {hex) ; ’ o ) SI (Metric) display i
—_ L (hex) (dec.) (hex) [ (dec)
Weight per time 1g/$: ger,bit . OEDO |- ogs, . | I_=FFF 65535 gfs 00X gfs (xxx.xx {b/s)
T o T - & unsigned: - = = - ~Data‘Range-examples: TR Display'examples =
f Tl Gonversion gie > lols: ] _$0000_ T T ogs . T ooy |
1 g/s = 0.0022046 Ib/s © 0 $0001 +1gls 1gls (0.00 Ib/s)
N o L . o . a | $FFFF +655(;5 a’s |- i6‘5535 g/s: (144;@ Ib/s)
- g . . :



TABLE E41—UNIT AND SCALING ID $29 DEFINITION
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Unit and Description Scaling/bit Min. value -Max. value External test equipment
Scaling ID (hex) . SI (Metric):display
{hex) (dec.) (hex) (dec.)
29 Pressure ber 0.25 Pa/s per bit 0000 0 kPa/s | FFFF 16.384 xx.xxx kPa/s (xx.xxx inH20/s)
. time unsigned - kPa/s
Conversion inH20/s -> kPa/s: Data Range examples: - Display examples:
1inH20/s = 0.2490889 kPa/s $0000 } 0 Pa/s 0inH20/s 0.000 kPa/s (0.000 inH20/s)
(inch of water) 1.inH20 = 249,0889 Pa $0004. . : +1Pals +4.015 inH20/s 0.001 kPa/s (4.002 inH20/s) -
(millimeter of water) 1 mmH20 = 9.80665 Pa $FFFF +16384 Pa/s +65.5348 inH20/s 16.384 kPa/s (65.775 inH20/s)
(millimeter of mercury) 1 mmHg =133.3224 Pa -

TABLE E42—UNIT AND SCALING ID $2A DEFINITION

Unit and Description Scaling/bit Min. value Max. value External test equipment
Scaling ID (hex) SI (Metric) display
(hex) (dec.) (hex) (dec.)
2A Weight per time 0.001 kg/h per bit 0000 0kg/h FFFF 65.535 kgf/s xx.xxx kg/h
unsigned Data Range examples: Display examples:
Conversion Ibs/s -> kg/h: $0000 0 kg/h 0.000 kg/h !
1 lbs/s = 0.4535924 kg/h $0001 +0.001 kg/h 0.001 kg/h
$FFFF +65.535 kg/h 65.535 kg/h
TABLE E43—UNIT AND SCALING ID $2B DEFINITION
Unit and Description Scaling/bit Min. value Max. value External test equipment
Scaling ID (hex) S| (Metric) display
(hex) . | : (dec) (hex) (dec.)
2B Switches hex to decimal 0000 0 FFFF 65535 XXXXx switches
unsigned - Data Range examples: Display examples:
$0000 0 switches 0 switches
$0001 ’ +1 switches 1 switches
$FFFF +65535 switches 65535 switches
TABLE E44—UNIT AND SCALING ID $2C DEFINITION
Unit and Description Scaling/bit Min. value Max. value External test equipment
Scaling ID (hex) Sl (Metric) display
' (hex) | - (dec) (hex) (dec.)
2C mass per 0.01 g/eyl per bit 0000 0 g/eyl FFFF - 655.35 gleyl Xxx.xx gleyt
cylinder unsigned Data Range examples: Display examples:
$0000 ) 0 gleyl 0.00 g/eyt
- - g0001 +0.01 gleyl 0.01 gleyl
$FFFF +655.35 glcyl 655.35 gleyl
TABLE E45—UNIT AND SCALING ID $2D DEFINITION
Unit and Description Scalinglbit Min. value Max. value External test equipment
Scaling ID (hex) S| (Metric) display
- (hex) - (dec)) (hex) (dec.)
2D Weight per 0.01 mg/stroke 0000 o FFFF 655.35 XXX.XX mg/stroke
stroke unsigned mg/stroke mg/stroke
Data Range examples: Display examples:
$0000 0 mg/stroke 0.00 mg/stroke
$0001 +0.01 mg/stroke 0.01 mgstroke
'$FFFF +655.35 mg/stroke 655.35 mg/stroke
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TABLE E46—UNIT:AND:SCALING 1D $2E. DEFINITION

- Max. value - sl ?"s,:i'»Exterr;lal test equipment

» Min. value | Ll i
i St (Metric).display.. 'z - *
i ;

 Description | -~ «Scaling/bit

! gt S T E Jo=7(hex) ' ;;—v-,(d,ec.. (hex) (dec.)

ar-v->:'v25,«; &) . TruefFalse  :o | stétefenco_det{i 4 ’s.false§ 0009 =) L true B . oz

_ B NI T R - - R ,unslgned.[”.v e e e e DataHange.exambléé.:. - [ -Display examples: . .-

. | . soooo... " false false i

$0001 true ' true i

Bt BT oo kDT 73w o0 TABLE E47—-UNIT'AND SCALING-1D $:2F DEFINITION

o R ARG ST | Deseription ™ [ "Scaling/bit Valiie A S i valae * - “Exterfial test equipment ™
Scaling ID (hex) R R I AV Sl (Metric) display
SR K v | (hex). ) . (dec) . L. (hex) |. . (dec.).. iz

0.01 % per bit o000 | 0% FFFF |  65535%

S unsigned c - *Data Range examples: Display examples: i

2 . R - $0000" W 0% e 0.00% I
o B L Lo gooo1 | C o 4001% U 0.01%
e R . P, . . . . . —- R . H
: ‘ i L gam0 ~#100% v ' 100.00 % :

i § . $FFFF . . 465535% . | 655.35 % :

Unit and Description ]\nax value External test equipment

-+ =-Sealing'ID:(hex): s e = Sl(Metric) display - -
| £ it : . ec) :
‘ 30 Percent " 0.001526% per bit FFFF 100.00 % KKK % I
_ >>>>>>>>> T ) ' 7 unis@nedw, ‘ . PR Dajta Range examples: - ‘ .o Dj;isplay examples: i
- Tl E - ! 0% " 000% |

— - - [ S, L U, B e o e - SR i

Bl +0.001526 % " 000% ;

+100.00641 % 100.00 %

e o —

i
et b TABLE.EA9—UNIT-AND.SCALING ID.$31.DEFINITION -~ --oz--

Unit and & NiVIax value External test equipment

§=f'i—:St:a‘lringtlD*(hu?.x)v‘m i = f-=S[“(Metric)‘d!§Play:‘":?:’—‘fﬁffrf 'I
e : L | (dec) * (fiex) (dec) ! e, ;

31 volume : 0.001 1Xpef bitf wertig FFFF 65.535 L ¢ ool ‘

: o ‘ .-.- B |- _ ur;;Igned I ) 1 Do -Dalta Range:examples:: | R D;isplay examples: (
I . oo soom oL R ' o000L &

; o ' h ‘ T 0 T sso001 " 400011 i 0.001 L

(O | o . . 2§FFFF +65.535 L © 65.535L

Unit and

" “Max. value External test equipment

f'f:':'chllng’lD (hex)- s ST S Sl{(Metric)display-= -~~~ i
: T e | e | (dec) {re3) @ey | .
32 length 0.0000305 Inch 0000 ' | “*: Oinch FFFF 1.999 inch X inch |
. ’ . o : ) per bit ,-unsigned ' . Data Range examples: . Display examples: (
T Ainch-254mm * $0000 © Oinch. } 0.000 mm (0.000 inch) F‘
F' o o " so010 +0.0004880 inch 0.012 mm (0.000 inch)
: ' » : o $0011 +0,0005185 inch 0.013 mm (0.001 inch) :
e P =5 veer . +1.09881750ch . | . . -50.770 mm.(1.999.inch)




TABLE E51—UNIT AND SCALING ID $33 DEFINITION
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Unit and Description Scaling/bit Min. value Méx. value External test equipment
Scaling ID (hex) _ Sl (Metric) display
(hex) (dec.) {hex) (dec.)
33 Equivalence 0.00024414 0000 o0 FFFF 15.99976 xx.xx lambda
ratio (Iambda) per bit, unsigﬁed Data Range examples:, Display examples:
measured Air/Fuel ratio $0000 0 0.00 lambda
divided by the stoichiometric $0001 0.00 i 0.00 lambda
Air/Fuel ratio (14.64 for gasoline) $1000 1.00 ‘ 1.00 lambda
$ESBE 14.36 : 14,36 lambda
$FFFF 16.00 16.00 lambda

NOTE—Umt And Scaling Identifiers in the unsigned range of $01 through $7F
which are not specified are reserved by this document. Additional
Scaling Identifiers shall be submitted to the SAE Vehicle E/E System

Diagnostic Standards Committee or ISO/TC22/SC3/WG1 to consider
for implementation in this document.
E.2 Signed Unit and Scaling Identifiers Definition

TABLE E52—UNIT AND SCALING ID $81 DEFINITION

Unit and Description Scaling/bit Min. value Max. value External test equipment
Scaling ID (hex) : Sl (Metric) display
(hex) (dec.) {hex) (dec.)
81 Raw Value 1 per bit 8000 ~-32768 ~7FFF T +32767 XXX
hex to decimal Data Range examples: Display examples:
. signed $8000 -32768 -32768
. $FFFF -1 -1
- $0000 -0 o
$0001 +1 1
A A$7FFF +32767 32767
TABLE E53—UNIT AND SCALING ID $82 DEFINITION
Unit and Description Scaling/bit Min. vaiue Max. value Externat test equipment
Scaling ID (hex) ’ . ) Sl (Metric) display
(hex) {dec.} (hex) {dec.)
82 Raw Value 0.1 per bit 8000 —3276.8 7FFF +3276.7 XXXX.X
hex to decimal Data Range examples: Display examples:
signed . $8000 -3276.8 -3276.8
L $FFFF -0.1 -0.1
$0000° 0 0.0
0001 +0.1 0.1
$TFFE +3276.7 32767
TABLE E54—UNIT AND SCALING ID $83 DEFINITION
Unit and Description Scaling/bit Min. value Max. value External test equipment
Scaling ID (hex) St (Metric) display
v - - (hex) -} - (dec)) (hex) |- (dec.)
83 Raw Value 0.01 per bit §000 ~327.68 7FFF +327.67 XXX.XX
- hex to decimal Data Range examples: Display examples:
signed $8000 —327.68 -327.68
$FFFF i -0.01 —0.01
* $0000 0 0.00
$0001 +0.01 0.01
$7FFF +327.67 32.767
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TABLE E55—UNIT AND SCALING 1D $84 DEFINITION

Unitand: Description .- “Sealing/bit Min. vaiue Max. value External test equipment
Scaling ID (tiex)" - S (Metric) display -
[ ~--(hex) (dec.) (hex) {dec.)
84 Raw Value 0.001 per bit 8000 -32.768 7FFF +32.767 XX 0K
hex to decimal Data Range examples: Display examples:
signed $8000 -32.768 -32.768
$FFFF -0.001 -0.001
$0000 0 0.000
$0001 +0.001 0.001
$7FFF +32.767 32.767
TABLE ES6—UNIT AND SCALING ID $85 DEFINITION
Unit and Description Scalinglbii Min. value Max. value External té‘st eciuipment
Scaling 1D (hex) SI (Metric) display
. (hex) - (dec.), (hex) (dec.)
85 ’ Raw Value 0.0000305 per bit 80(?0 -0.999 7FFF | 0.999 XXX
hex to decimal Data Range examples: Display exa{mp[es:
. signAed $8000 —0.999424 -0.999
$FE:FF -0.0000305 0.000
$0000 0 0.000
$0001 - +0.0000305 0.000
$7FFF +0.999394 0.999
TABLE E57—UNIT AND SCALING ID $86 DEFINITION
Unit and' Description ‘Scaling/bit Min. value Max. value External test equipment
Scaling ID (hex): . ” SRS s Sl-{Metric) display-
(hex) [ - (dec.):: | - (hex) (dec.)
86 Raw Value 0.000305 per bit 8000 .|  -9.994 7FFF 9.994 X000
hex to decimal Data Range examples: Display examples:
signed $8000 —9.99424 -9.994
. SFFFF —0.000305 0.000
$0000 0 0.000
$0001 +0.000305 0.000
$7FFF +9.99394 9.994
TABLE E58—UNIT AND SCALING ID §$8A DEFINITION
Unit and Description Scaling/bit "7 Min. value Max. value External test equipment
- ‘Scaling ID-(hex)~ - - TR T = =8l (Metric) display -
(hex) (dec) . | (hex) (dec.)
BA Voltage 0.122 mV per bit 8000 | -3.9977V 7FFF 3.9976 V X000 V
signed Data Range examples: Display examples:
Conversion mV -> V: $8000 —3997.696 mV -3.9977V
1000mV=1V $FFFF -0.122 mV -0.0001 V
$0000 omv 0.0000 V
$0001 0.122 mV 0.0001 V
$7FFF +3997.574 mV 3.9976 V




TABLE E59—UNIT AND SCALING ID $8B DEFINITION
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Unit and Description . Scaling/bit Min. value | . - Max. value : External test equipment
Scaling ID (hex) | : Sl (Metric) display
- (hex). {dec.) (hex) (dec.)
8B Voltage 0.001 mV per bit 8000 : -32.768 V 7FFF- - 32,767V XXXxx V
‘ ) signed- . Data Range examples: Display examples:
Conversion mV -> V: $8000 —32768 mV i -32.768 V
1000 mV-=1.v T $FFFF | - =1mV -0.001 Vv
- $0000 omv 0.000 V
$0001 1mv 0.001V
$7FFF +32767 mV 32767V
TABLE E60—UNIT AND SCALING ID $8C DEFINITION
Unit and - Description Scaling/bit Min. value - Max: value External test equipment
Scaling ID (hex) S| (Metric) display
) ' (hex) (dec.) (hex) (dec.)
8C Voltage 0.01 mV per bit 8000 -327.68V 7FFF - 32767V . XXX.Xx V
signed Data Range examples:. Display examples:
Conversion mV -> V: $8000 ~327680 mV ~327.68V
1000 mV=1V $FFFF -10mv -0.01V
j " $0000 omv 0.00V
N - $0001 +10mv : 0.01V
- $7FFF +327670 mV 327.67V
TABLE E61—UNIT AND SCALING ID $8D DEFINITION
Unit and Description Scaling/bit Min. value . Max. value External test equipment
Scaling ID (hex) St (Metric) display
(hex) (dec.) {hex) (dec.)
8D Current 0.00390625 mA 8000 | —1280mA | _7FFF 127.996 mA K0 MA.”
per bit, signed Data Range examples: Display examples:
$8000 -128 mA —128.000 mA
- $FFFF —0.00390625 mA ' —0.004 mA
$0000 +0mA 0.000 mA
$0001 0.00390625 mA 0.004 mA
- $7FFF +127.996 mA » 127.996 mA
TABLE E62~UNIT AND SCALING ID $8E DEFINITION
Unit and Description Scali‘nglbit Min. value " Max. value External test equipment
Scaling ID (hex) - Sl (Metric) display
(hex) (dec.) (hex) | (dec.) ;
8E Current 0.001-A per bit "~ 8000 -32.768 A 7FFF 32.767 A XX.XXX A
signed Data Rangeexamples: Display examples:

Conversion mA -> A:

1000 mA=1A.

$8000

 $FFFF

.. $0000

$0001

. $7FFF

-32768 mA
-1mA
0mA
+1mA

+32767 mA

-32.768 A
-0.001 A
0.000 A
0.001 A

32.767 A
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TABLE E63—UNIT AND SCALING'ID $30-DEFINITION

Unit'and Description Scaling/bit Min. value s Max. value External test equipment
Scaling ID:(hex) SI (Metric) display
‘ (hex) - {dec.) (hex) {dec.)
90 Time 1 ms per bit 8000 -32.768 s 7FFF +32.767 s XX.XXX §
signed Data Range examples: Display examples:
$8000 ~32768 ms -32.768's
$0001 +tms + +0.001s
$7FFF +32767 ms 32.767 s
TABLE E64—UNIT AND SCALING ID'$96 DEFINITION
Unit and Description Scaling/bit " Min. value Max. value External test equipment
Scaling ID (hex) . S1 (Metric) display
(hex). (dec.)- .- (hex) . (dec.).
96 Temperature 0.1 °C per bit 8000> -3276.8 °C 7FFF +3276.7 °C XXXX.X °C (3000¢.X °F)
signed Data Range examples: Display examples:
Conversion °C-> °F: $8000 -3276.8°C -3276.8 °C (-5886.2 °F)
°F=°C*1.8+32°C $FE70 —40°C —40.0°C (~40.0 °F)
$FFFF ‘ -0.1°C -0.1°C (31.8 °F)
$0000 0°C 0.0°C (32.0 °F)
$0001 +0.1°C 0.1°C (32.2 °F)
$4E20 +2000 °C 2000.0 °C (3632.0 °F)
C$TFFF +3276.7 °C 3276.7 °C (5930.1 °F)
‘TABLE E65—Unit and: Scaling1D $9C definition:
Unitand: Description Scaling/bit - Min. value Max. value External test equipment
Scaling'1D (hex) . SI (Metric)-display
(hex) {dec.) {hex) (dec.)
8c Angle 0.01 ° per bit 8000 ' -327.68 ° TFFF +327.67 ° XXK.XX ©
signed Data Range examples: Display examples:
B $8000 -327.68 ° —327.68°
- $F060 " 40° ~40.00°
$FFFF -0.01° -0.01°
$0000 0° 0.00 °
$OFAO +40° +40.00 °
] STRFF h  sazere +327.67°
- : TABLE E66—UNIT AND SCALING ID'$9D DEFINITION ’ i
Unit énd Description Scaling/bit "~ Min. _valué Max. value External test equipmenf i
Scaling ID (hex) S1 (Metric) display
l (hex) | - (dec) (hex) (dec.) ’ )
oD Angle 0.5 ° per bit 8000 —16384 ° 7FFF 16383 ° XXXXX.X °
signed Data Range examples: Display examples:
$8000 -16384 °© -16384.0 °
$FFE0 -80° -80.0°
$FFFF -05° -05°
$0000 0° 0.0°
$0001 +0.5 o 05°
$00A0 +80° +80.0°
$7FFF +16383.5 ° 16383.5 ¢




TABLE E67—UNIT AND SCALING ID $A8 DEFINITION
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. Unit and Description Scaling/bit .Min. value Max. value External test equipment
Scaling ID (hex) Sl (Metric) display
{hex) {dec.) (hex) {dec.)
A8 Weight per 1 gfs per bit 8000 —32768 g/s 7FFF © +32767 g/s XXX gfs (xx.xx |b/s)
time signed - Data Range examples: Display examples:

Conversion g/s -> Ib/s: - $8000 32768 g/s -32768 g/s (-72.24 1b/s)

1 g/s = 0.0022046 Ib/s $FFFF -1gfs ~1g/s (—0.00 Ib/s)
$0000 Og/s 0gls . (0.00 Ib/s)
$0001 +1gls 1gls (~0.00 Ib/s)
$7FFF v +32767 g/s 32767 g/s (=72.24 Ib/s)

TABLE E68—UNIT AND SCALING ID $AS DEFINITION
Unit and Description Scaling/bit Min. value Max. value External test equipment
Scaling ID (hex) SI (Metric) display
(hex) (dec.) (hex) (dec.)
A9 Pressure per 0.25 Pa/s per bit 8000 :—8192 Pa/s 7FFF 8191.75 Pals XXXX.XX Pafs (xx.xxx inH20/s)
time signed
Conversion PA -> inH20: Data Range examples: Display examples:
1 Pa = 0.0040146309 inH2O $8060 —8192 Pa/s -8192.00 Pa/s (~32.888 inH20/s)
$EFFC ~1 Pa/s -1.00 Pa/s i (-0.004 inH20/s)
A $ﬁ000 0.Pa/s: 0.00 Pa/s (0.000 inH20/s)
$0004 +1 Pa/s 1.00 Pa/s (0.004 inH20/s)
$7FFF © 48191 75 Pals 8191.75 Pa/s (32.887 inH20/s)
TABLE E63—UNIT AND SCALING ID $AF DEFINITION
Unit and Description Scaling/bit Min. value Max. value External test equipment
Scaling ID (hex) Sl (Metric) display
- (hex) " (dec.) (hex) (dec.)
AF Percent 0.01 % per bit 8000 -327.68 % 7FFF. +327.67 % XX XX Yo
signed Data Range examples: Display examples:
- $8000 —327.68 % —327.68 %
$D8FO —100 % ~100.00 %
$FFFF -0.01% —-0.10 %
'$009(_) 0% 0.00 %
$00(_)1 +0.01 % ‘ 0.10.%
" $2710 " +i00% 100.00 %
" $7FFF +327.67% 327.67 %
TABLE E70—UNIT AND SCALING ID $B0 DEFINITION
Unit and Description Scaling/bit Min. value Max. value External test equipment
Scaling ID (hex) Sl (Metric) dispiay
" (hex) {dec.) (hex) (dec.)
BO Percent 0.003052 % per bit 8000 ~-100.01 % 7FFF +100.00 % XXX.XX Yo
signed Data Range examples:. . Display examples:

$8000
$FFFF
$0000
$0001
$7FFF

~100.007936 %
~0.003052 %
0%
+0.008052°%

+100.004884 %

-100.01 % v
000% - . . ...
0.00%

©0.00% .

+100.00 %
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TABLE E71—UNIT AND SCALING ID $FD DEFINITION

Unit and Description Scaling/bit Min. value Max. value External test equipment
Scaling ID.(hex) Sl (Metric) display
(hex) {dec.) {hex) (dec.)
FD Pressure 0.001 kPa per 8000 —32.768 kPa 7FFF +32.767 kPa xx.0x kPa
(absolute) bit, signed . Data Range examples: Display examples:
$8000 —32.768 kPa —32.768 kPa
$0001 +0.001 kPa +0.001 kPa
$7FFF +32.767 kPa +32.767 kPa
TABLE E72—UNIT ANIS SCALING ID $FE DEFINITION
"Unitand Desi:iiption Scaling/bit Min. value Max. value External test-equipme'nt
Scaling ID (hex) Sl (Metric) display
(hex) (dec.)- (hex) {(dec.)
FE Pressure 0.25 Pa per bit 8000 —8192 Pa 7FFF 8191.75 Pa Xxxx.Xx Pa (x¢.xxx inHzO)-
{vacuum) signed Data Range examples: Display examples:
Conversion PA -> inH20: $8000 -8192 Pa —-8192.00 Pa (—32.888 inH20)
1 Pa = 0.0040146309 inH20 $FFFC -1Pa -1.00 Pa (-0.004 inH20)
$0000 0Pa 0.00 Pa/ (0.000 inH20)
$0004 +1Pa 1.00 Pa (0.004 inH20)
$7FFF +8191.75 Pa 8191.75 Pa (32.887 inH20)

NOTE—Unit And Scaling Identifiers in the signed range of $80 through $FE
which are not specified are reserved by this document. Additional
Scaling identifiers shall be submitted to the SAE Vehicle-E/E System. -

Diagnostic Standards Committee or ISO/TC22/SC3/WGI to consider

for implementation in this document.

APPENDIX F
(NORMATIVE)

IDS (TEST ID) FOR SERVICE $08 SCALING AND DEFINITION

_ TABLE F1—TEST ID DESCRIPTION

Number of messages to report Vehicle Identification Number (VIN) - For ISO 9141-2, 1SO 14230-4, and SAE
J1850, the message count in the response shall always be $05, and shall be reported for consistency in the use of
this service. Support for ISO 15765-4 is optional, but if used, the message count in the response shall always be
$01.

numeric

Test ID # Description
$01 Evaporative system leak test
DATA_A - DATA_E should be set to $00 for a request and response message. For SO 15765-4 protocol DATA_A - DATA_E shall not be inciuded in the request and
response message. If the conditions are not proper to run the test, the vehicle may sither not respond to the request, or may respond with a manufacturer specified value
as DATA_A which corresponds to the reason the test cannot be run. .
This service enables the conditions required to conduct an evaporative system leak test, but does not actually run the test. An example is to close a purge solenoid,
preventing leakage if the system is pressurised. The vehicle manufacturer is responsible to determine the criteria to automatically stop the test (open the solenoid in the
example) such as engine running, vehicle speed greater than zero, or exceeding a specified time period. :
$02-$FF | Reserved by this document
APPENDIX G
(NORMATIVE)
INFOTYPES FOR SERVICE $09 SCALING AND DEFINITION
TABLE G1—MESSAGECOUNT VIN DATA BYTE DESCRIPTION
"InfoType (Hex) Vehicle information data byte description Scaling Mnemonic
01 MessageCount VIN 1 byte unsigned MC_VIN
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TABLE G2— VEHICLE IDENTIFICATION NUMBER DATA BYTE DESCRIPTION

InfoType - . Description N Scaling External test equipment
(Hex) . i S (Metric) / English display
02 Vehicle identification Number 17 ASCiIl characters VIN: XXXXXXXXXXXXXXXXX
For vehicles that provide electronic access to the VIN, it is recommended to report it using this format for ease of use by the external test equipment intended either for
vehicle diagnostics or Inspection/Maintenance programmes. . .
For 1SO 9141-2, ISO 142304, SAE J1850 the response consists of the following messages:
Message #1 shall contain three (3) filling bytes of $00, followed by VIN character #1, Message #2 shall contain VIN characters #2 to #5 inclusive, Message #3 shall contain
VIN characters #6 to #9 inclusive, Message #4 shall contain VIN characters #10 to #13 inclusive, Message #5 shall contain VIN characters #14 to #17 inclusive.
For ISO 15765-4 there is only one response message which contains all VIN characters without any filling bytes.
TABLE G3—MESSAGECOUNT CALID DATA BYTE DESCRIPTION
InfoTypeb (Héx) Vehicle information data byte description _ Scaling Mnemonic
03 MessageCount CALID ) - 1 byte unsigned MC_CALID
Number of messages to report calibration identifications - For ISO 9141-2, ISO 14230-4, and SAE J1850, the numeric )
message count in the response shall always be a multiple of four (4) b four (4) ges are used to report N
each calibration identification. Support for ISO 15765-4 is optional, but if used, the message count in the response
shall always be $01.
TABLE G4—CALIBRATION IDENTIFICATIONS DATA BYTE DESCRIPTION
InfoType Description . Scaling ' External test equipment
{Hex) S1 (Metric) / English display
04 Calibration Identifications ) 16 ASCII characters ' CALID: XXXXXXXXXXXXXXXX
Multiple calibration identifications may be reported for a controller, depending on the software architecture. Calibration identifications can include a maximum of sixteen (16)
characters. Each calibration identification can contain only printable ASCII characters, and will be reported as ASCli values. Any unused data bytes shall be reported as $00
and filled at the end of the calibration identification.
Calibration identifications shall uniquely identify the software installed in the ECU. If regulations require calibration identifications for emission-related software, those shall
be reported in a standardised format.
Calibrations developed by any entity other than the vehicle manufacturer shall also contain unique calibration identification to indicate that a calibration is installed in the
vehicle that is different from that developed by the vehicle manufacturer. .
Vehicle controllers that contain calibration identifications shall store and report sixteen (16) ASCII character calibration identifications, even though they may not use all
sixteen (16) characters. This will allow modified calibration IDs to be reported that, include additional characters. :
TABLE G5—MESSAGECOUNT CVN DATA BYTE DESCRIPTION
InfoType (Hex) Vehicle information data byte description Scaling Mnemonic
05 MessagéCount CVN 1 byte unsigned MC_CVN
Number of messages to report Calibration Verification Numbers. - For ISO 9141-2, 1ISO 14230-4, and SAE J1850, numeric
the message count in the response shall be the number of CVNs to report, because one message is required to
report each CVN. Support for ISO 15765-4 is optional, but if used, the message count in the response shall aiways
be $01.
TABLE G6—CALIBRATION VERIFICATION NUMBERS DATA BYTE DESCRIPTION
Infotype Description . Scaling . External test equipment
{Hex) - Sl (Metric) / English display
06 Calibration Verification Numbers 4 byte hex (most significant byte reported CVN: XXXXXXXX
as Data A)

A Calibration Verification Number (CVN) is used to verify the integrity of the vehicle software. The vehicle manufacturer is responsible 1o determine how many CVNs are
required and how the CVNs are calculated, e.g., checksum, and the areas of memory to be included in each calculation. If regulations require calibration verification
numbers for emission-related software, those shall be reported in a standardised format. Generally, each calibration, as identified by a calibration ID number (InfoType $04),
will also have at least one unique calibration verification number (CVN). -

Two (2) response methods to report the CVN(s) to an external test equipment are allowed. The method to be implemented in the vehicle.is specified by the applicable
regulations. - . -

Method #1:The CVN(s) must not be computed.on demand, but instead shall be computed at least once per trip. A trip - -

shall be of reasonable length (e.g., 5 - 10 minutes). The computed CVN(s) shall be stored in NVM (Non Volatile Memory) for immediate access by the external test
equipment. Once the computation is completed for the very first time after a reprogramming event of the ECU(s) or a battery disconnect, the results shall be made available
to the external test equipment even if the engine is running. If the CVN(s) are requested before they have been computed a negative response message with response code
$78 — RequestCorrectlyReceived-ResponsePending shall be sent by the ECU(s) until the positive response message is available for the ISO 14230-4 and I1SO 15765-4
protocols. For ISO 9141-2 and SAE J1850 protocols the external test equipment and ECU(s) shall behave as specified in Sections 4.1.4.3.1 and 4.1.4.3.3.

Method #2:if method #1 does not apply the ECU(s)' on-board software shall compute the CVN(s) on an external test equipment

request message. If the ECU(s) are not able to send an immediate positive response message a negative response message with response code $78 —
RequestCorrectlyReceived-ResponsePending shall be sent by the ECU(s) until the positive response message is available for the ISO 14230-4 and ISO 15765-4 protocols.
For ISO 9141-2 and SAE J1850 protocols the external test equipment and ECU(s) shall behave as specified in Sections 4.1.4.3.1 and 4.1.4.3.3.

Calibrations developed by any entity other than the vehicle manufacturer will generally have a calibration verification number that is different from that calculated based on
the calibration developed by the vehicle manufacturer. : . .

If the calculation technique does not use all four (4) bytes, the CVN shall be right justified and filled with $00.




23.120

TABLE G7—MESSAGECOUNT IPT DATA BYTE DESCRIPTION

InfoType (Hex) - Vehicle information:data byte description - # Scaling Mnemonic

07 | MessageCount PT N : . LT : 1 byte unsigned MC_IPT
Number of messages to.report In-use Performance: Tracklng - For 1S0.9141-2, 1S0.14230-4,.and SAE J1850, the i numeric
message count in the response shall be $08, because at this time sixteen (16) values are required to be reported, .
and one message is required to report two values. Support for ISO 15765-4 is optional, but if used the message .
. count.in the response.shall aiways be $01. s . g -

S e ) _TABLE G8—IN-USE PERFORMANCE TRACKING DATA BYTE DESCRIPTION.- .
InfoType " Description - ’ #of External test equipment
(Hex)- " we TR T : B data bytes -~ | S1 (Metric) 7English display
. . - X
08 “ In-use Performance Ti racking . - : 32 byte . IPT:

i ‘Data values which-are not implemented (e.g., bank 2 of the catalyst monitor of a 1 bank system) shall be reported as $0000.

Scaling: unsigned numeric (most significant byte reported as Data A) f
This data is used to support possible regulatory requirements for In-use Performance Tracking. Manufacturers are requrred to. implement software algonthms that track in-
use performance for each of the following components: catalyst bank 1, catalyst bank 2, primary oxygen sensor bank 1, primary oxygen sensor bank 2, evaporative 0.020"
leak detection system, EGR system, and secondary air system. :
. The.numerator.for each component:or system shall track the. number of time that all conditions.necessary for a specific monitor to. detect a malfunction have been. -
encountered.

The denominator for each component or. system shall.-track the:number of times that the vehicle has been operated in the specified conditions. These conditions are
_specified for each monitored component or system.

* The ignition cotinter shali track the number of times that the engine has been started.

-All-data items-of the In-use Performance Tracking record have to be reported in the order as listed in this table.

'OBD Monitoring Conditions Encountered Counts | 2bytes | " OBDEGOND: 000 cnts

OBD Monitoring Condmons Encountered Counts displays the number of times that the vehicle has been operated in the specified OBD monitoring conditions (general
denominator).

" Ignition Counter ' [ 2 bytes | IGNCNTR: o006 cnts

Ignition Counter displays the count of the number of times that the engine has béen started. . ) Lt

' Catalyst Monitor Completion Counts Bank 1 , o l 2 bytes | o CATCOMP1: m cnts

Catalyst Monitor Completron Counts Bank 1 dlsplays the number of times that aII condmons necessary to detect a catalyst system bank 1 malfunction have been
encountered (numerator). :

|- Catalyst Monitor. Conditions. Encountered Counts. Bank.1 displays the number of times that the vehicle has been.operated in the specmed catalyst. monitoring conditions. ..

Catalyst Monitor Conditions Encountered Cotints Bank 1 T | ‘2bytes I ' "CATGOND: yodtox s ™=

(denominator).

Catalyst Monitor C letion Counts Bank 2 | - 2 bytes | - . CATCOMP2: xo000¢ ents

Catalyst Monitor Completion Counts Bank 2 displays the number of time that:altconditions necessary.to detect a catalyst system bank 2'malfunction have been
encountered (numerator).

Catalyst Monitor Conditions Encountered Count‘s"B'ank'é‘ - | 2 bytes | " CATCOND2: 3000 cnts

_Catalyst Monitor Conditions Encountered Counts Bank 2 dlsplays the number of times that the vehicle has been operated in the specified catalyst monitoring conditions_§
) | (denominator). ™ " . i B

02-Sensor Monitor‘Completion Counts Bank 1 | 2 bytes | 02SCOMP1: )ootxx cnts

<02 Sensor Momtor Completron Counts.Bank 1 displays the number of time that a|l conditions necessary to detect an oxygen.sensor bank'1 malfunction have been
encountered (numerator). .

02:Sensor Monitor Conditions Encountered Counts Bank1 : - | 2 bytes: I . OZSCOND1 XXXxXx cnts

©2 Sensor Monitor Conditions: Encountered Counts Bank 1 dlsplays the number of imes that the vehicle has been operated ‘inithe specmed oxygen‘sensor monitoring
condrtrons (denomrnator)

o2 Sensor Monitor Completnon Counts Bank 2 I 2 bytes | 02SCOMP2: xxxxx cnts

‘02:Sensor Monitor Completion Counts Bank 2 displays the number-of tlme that all'conditions necessary to detect an oxygen- sensor:| bank 2 malfunction'have been
encountered (numerator).

02 Sensor Momtor Conditions | Encountered Counts Bank 2 : . | 2 bytes | : OzSCONDZ: X000K cnts

02 Sensor Monitor Conditions Encountered Counts Bank 2 displays the number of times that the vehicle has been operated in the specified oxygen sensor monitoring
condltrons (denomlnator)

EGR Monitor Completion Condition Counts . | 2 bytes | EGRCOMP: xxxxx cnts

'

EGR Monitor Completion Condition Counts dlsplays the number of time that all conditions necessary to detect an EGR system malfunction have been encountered
(numerator).

EGR Monitor Conditions Encountered Counts | 2 bytes i EGRCOND: 000K ents

EGR Monitor Conditions Encountered Counts displays the number of times that the vehicle has been operated in the specified EGR system monitoring conditions
(denominator).

AIR Monitor Completion Condition Counts (Secondary Air) | 2 bytes I AIRCOMP: xoxxx cnts

AIR Monitor Completion Condition Counts (Secondary Air) displays the number of time that all conditions necessary to detect an AIR system malfunction have been
encountered (numerator).
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TABLE G8—IN-USE PERFORMANCE TRACKING DATA BYTE DESCRIPTION

InfoType Description - #of - - . External test equipment
{Hex) . data bytes Sl (Metric) / English display
AIR Monitor Conditions Encountered Counts (Secondary Air) ) ‘ 2bytes = ©" AIRCOND: x00x ents
AIR Monitor Conditions Encountered Counts (Secondary Air) displays the number of times that the vehicle has been operated in the specified AIR system monitoring
conditions (denominator). -
EVAP Monitor Completion Condition Counts 2 bytes I EVAPCOMP: xxxxx ents *
EVAP Monitor Completion Condition Counts displays the number of time that all conditions necessary to detect a 0.020" EVAP system leak malfunction have been
encountered (numerator).
EVAP Monitor Conditions Encountered Counts : | 2 bytes | EVAPCOND: soxxxx chts
EVAP Monitor Conditions Encountered Counts displays the number of times that the vehicle has been operated in the specified EVAP system leak malfunction monitoring
conditions (denominator).
TABLE G9—RESERVED BY DOCUMENT
InfoType (Hex) Vehicle information data byte d ipti Scaling Mnemonic
09 - FF Reserved by this document.






