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Foreword

ISO (the International Organization for Standardization) is a worldwide federation of national standards
bodies (ISO member bodies). The work of preparing International Standards is normally carried out
through ISO technical committees. Each member body interested in a subject for which a technical
committee has been established has the right to be represented on that committee. International
organizations, governmental and non-governmental, in liaison with ISO, also take part in the work.
ISO collaborates closely with the International Electrotechnical Commission (IEC) on all matters of
electrotechnical standardization.

The proceglures used to develop this document and those intended for its further maintenange
described In the ISO/IEC Directives, Part 1. In particular the different approval criteria neededfor
different types of ISO documents should be noted. This document was drafted in accordance'with
editorial ryles of the ISO/IEC Directives, Part 2 (see www.iso.org/directives).

Attention i
patent righ
any patent
on the ISO

Any trade
constitute

For an ex
assessmen
Barriers to

The comm
communicd

This third
technically

ISO 15031
between ve

— Part1:
Part 2:
Part 3
Part 4:
Part 5

Part 6:

5 drawn to the possibility that some of the elements of this document may.be the subjec
ts. ISO shall not be held responsible for identifying any or all such patentrights. Detai
rights identified during the development of the document will be in the Introduction ang
ist of patent declarations received (see www.iso.org/patents).

hame used in this document is information given for the convenience of users and does
an endorsement.

blanation on the meaning of ISO specific terms and €xpressions related to conforn
L, as well as information about ISO’s adherence to.the WTO principles in the Techn
Trade (TBT) see the following URL: Foreword - Supplementary information

jttee responsible for this document is ISO/TC:\22, Road vehicles, Subcommittee SC 31, [
tion.

edition cancels and replaces the se€ond edition (ISO 15031-5:2011), which has b
revised.

consists of the following parts,Junder the general title Road vehicles — Communica
hicle and external equipment for emissions-related diagnostics:

General information and-use case definition

Guidance on terms, definitions, abbreviations and acronyms

Diagnostic connetctor and related electrical circuits, specification and use
External testequipment

Emissions-related diagnostic services

are
the
the

t of
s of
| /or

not

hity
ical

ata

een

fion

Diagnostic trouble code definitions

Part 7:

Vi

Data link security

© ISO 2015 - All rights rese

rved


http://www.iso.org/directives
http://www.iso.org/patents
http://www.iso.org/iso/home/standards_development/resources-for-technical-work/foreword.htm
https://standardsiso.com/api/?name=30bf2f54cf2f3a1d9d7e8789feb3fcd7

ISO 15031-5:2015(E)

Introduction

Overview

ISO 15031 consists of a number of parts which, taken together, provide a coherent self-consistent set of
specifications to facilitate emissions-related diagnostics. ISO 15031-1 provides an introduction to the
series of International Standards. ISO 15031-2 through ISO 15031-7 are based on SAE recommended
practices. This part of ISO 15031 is based on SAE J1979.

This International Standard includes the communication between the vehicle’s On-Board Diagnostic
C TS ar [OIpMent Impiemer g [ i Tt [ g legislated

) V C dNd e equlip C DlE C ed 4 O VE e W e ope O
emissions-related OBD.

To pchieve this, it is based on the Open Systems Interconnection (OSI) Basic Referencg¢ Model in
accprdance with ISO/IEC 7498-1 and ISO/IEC 10731, which structures communicdtion sylstems into
seven layers. When mapped on this model, the services specified by this Intérnational Standard are
broken into the following layers in accordance with Table 1.

— |Diagnostic services (layer 7), specified in the following:

— this part of ISO 15031;

— 1S0 27145-3 (WWH-0OBD).

— |Presentation layer (layer 6), specified in the following:

— 1S015031-2, SAE J1930-DA;

— this part of ISO 15031, SAE J1979-DA;

— 1S0 15031-6, SAE J2012-DA;

— 1S0 27145-2, SAE J2012-DA.

— |Session layer services (layer 5)/(specified in the following:

— SO 14229-2 supports ISO 15765-4 DoCAN and ISO 14230-4 DoK-Line protocols;
— SO 14229-2 is not applicable to the SAE J1850 and ISO 9141-2 protocols.
— |Transport layer services (layer 4), specified in the following:

— 1S0 15765:2;

— SAEAH850 defined in this part of ISO 15031;

— ,1S0 9141-2 defined in this part of ISO 15031;

—) IS0 14230-4, defined in this part of ISO 15031.

— Network layer services (layer 3), specified in the following:
— 1S0 15765-2;
— SAE ]J1850 defined in this part of ISO 15031;
— 1S09141-2 defined in this part of ISO 15031;
— IS0 14230-4 defined in this part of ISO 15031.
— Data link layer (layer 2), specified in the following:
— 1S0 15765-4,1S0 11898-1, and ISO 11898-2;
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— SAEJ1850;
— S0 9141-2;
— SO 14230-2.
— Physical layer (layer 1), specified in the following:
— SO 15765-4,1S0 11898-1, and ISO 11898-2;

— SAE]1850;
— 1SP 9141-2;
— ISP 14230-1.
Table 1 4+ Legislated emissions-related OBD/WWHa2-0BD diagnostic specifications applicable
to the OSI layers
. . Emissions-related OBD communication Emissions-related WWH-0OBD
Applicability | OSI 7 layers . S .
requ1rements communication requ1rements
Application ISO 15031-5/SAE J1979 [SO 27145-3
(layer 7)
IS0 15031-2, IS0 15031-5,1SO 15031-6 1SO 27145-2
Presentation SAE J1930-DA, SAE J1979-DA
layer 6 _ R \ -UA, -Da,
(layer 6) SAE J1930-DA, SAE J1979-DA, SAE J2012:DA SAE J2012-DA
Seven layei|s -
according tp Session Not applicable 1SO 14229-2
1SO/IEC (layer 5)
749%'1 Transport
an (layer 4) 1SO 1SO 1SO 15
ISo/IeC Network ISO15031-5 1 142304 15765-2 15765-2 1340p-2
(layer 3) ISO ISO
Data link 150 150 15765-4 150 15765-4
(layer 2) SAE 1SO 14230-2 | 11898-1, 11898-1, 15
Physical J1850 | 91412 1SO 1SO 1SO 1340p-3
(layer 1) 14230-1 11898-2 11898-2
a  World-Wide Harmonized.

SAE document reference conCept

ISO 15031 references several SAE documents which contain all terms, data, and DTC (diagnostic troyible
code) definlitions. ThisJis illustrated in Figure 1.

Additionalfinformation on the content of the referenced documents is given below:

— SAE J1930: the document is concerned with a procedure for naming objects and systems jand
Wlth theSet oforde frora vubhich poanc g ol I+ wofarancanc SAE }1030 BA "vylm',-ln conrtains a]]

TC ot T OTVZWWOT OS5 TT UTIT VvV IITCIT TTalitc S ol O ooIrc: It T CreTrccto—o1rrL

standardized naming objects, terms, and abbreviations.

— SAE J1979: the document is concerned with the definition of emissions-related diagnostic services
(diagnostic test modes). It references SAE J1979-DA which contains all standardized data items such
as PIDs, Test IDs, Monitor IDs, and INFOTYPE IDs.

— SAE J2012: the document is concerned with the procedure for defining emissions-related DTCs. It
references SAE J2012-DA which contains all standardized data items such as DTCs and FTBs (failure
type bytes).
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1SO 15031-2
Terms, definitions,
abbreviations and

acronyms

ISO 15031-5 1ISO 15031-6
Emissions-related Diagnostic trouble
diagnostic services code (DTC) definitions

v v v

SAE J2012-DA

SAE J1930-DA SAE J1979-DA OBD
Emissions-related Emissions-related Emissions-related
acreryrdefiriton data-definition diagrostie-trotble

code definition

1 O 1

SAE J1930
Terms, definitions
abbreviations and

SAE J1979 SAE J2o42
Emissions-related Diagnostic,trouble

diagnostic services code (DTE) definitions
acronyms

Key]
1 |SAE Digital Annexes

Figure 1 — SAE Digital Annexdocument reference
OBI) regulations require passenger cars and light, medium, and heavy duty trucks to|support a
mirfimum set of diagnostic information to extenfial (off-board) “generic” test equipment.

SAE J1979-DA (OBD) Digital Annex

Thip part of ISO 15031 references SAEJ1979-DA. SAE J1979-DA is concerned with the definftion of the
follpwing:

— |Parameter Identifiers (PIDS);

— | Test IDentifiers (TIDs);

— | OBD Monitor Identifiers (OBDMIDs);
— |Unit and Scaling Identifiers (UASIDs);
— |INFOTY®ESs (INFOTYPEs).

SAE Digital Annex revision procedure

Neuremissions-related rpcn]qfnrv requirements drive new in-vehicle fpr‘hnn]ncv to lowerlemissions.
New technology—related OBD monitor data and DTCs need to be standardized to support the external
(off-board) “generic” test equipment. All relevant information is proposed by the automotive industry
represented by members of the appropriate SAE task force.

The revision request form and instructions for updating the registers to this part of ISO 15031 can be
obtained on the Registration Authority’s website at:

http://www.sae.org/servlets/works/committeeHome.do?comtID=TEVDS14

The column titled “Resources” shows a document with the title: J1979-DA_Revision_Request_Form.doc.
Double click on the name and you will be asked to download the document with the file name:

SAE_]J1979-DA_Revision_Request_Form.doc
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Fill out the revision request form with your request.
Please send an e-mail with the completed revision request form as an attachment to:

SAE Headquarters

755 West Big Beaver Road
Suite 1600

Troy, M1 48084-4093, USA
Fax: +1 (248) 273-2494
Email: saej1979@sae.org
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Road vehicles — Communication between vehicle and
external equipment for emissions-related diagnostics —

Part 5:
Emissions-related diagnostic services

1
Thi

Scope

5 part of ISO 15031 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 ad¢pt similar

req

a)
b)

‘)
d)

Thi

1lirements in the future. This part of ISO 15031 specifies
message formats for request and response messages,

timing requirements between request messages from external test equipment ang
messages from vehicles and between those messages and subsequent request messages

behaviour of both the vehicle and external test equipment'if data are not available, and

a set of diagnostic services, with corresponding centent of request and response m
satisfy OBD regulations.

modlel years, engine types, and vehicle types. Th@se regulations are not yet final for some regi

exp
and
veh
eac

Thi
mes
pur
the
the

Eac
ISO

ected to change in the future. This part of TSO 15031 makes no attempt to interpret the 1

does not include applicability of the included diagnostic services and data parameters
icle applications. The user of this partof ISO 15031 is responsible for verifying the app
h clause of this part of [SO 15031 for a specific vehicle, engine, model year, and region.

5 part of ISO 15031 specifies diagnostic services and functionally addressed reques
sages required to be supported by motor vehicles and external test equipment for
poses which pertain to‘motor vehicle emission-related data. Any external test equipme
requirements of 1SO.15031-4 use these messages to retrieve emissions-related inform
vehicle.

h clause in this'part of ISO 15031 which specifies additional details to existing clauses of
14230-4, SBE'J1850, and ISO 15765-4 supersede those specifications.

Thi
OBI

5 part 0f1SO 15031 references SAE J1979-DA (Digital Annex), which includes all definitic
DMHDS] TIDs, and INFOTYPEs.

| response

pssages, to

5 part of ISO 15031 includes capabilities required to satisfy OBD requirements for multiple regions,

bns and are
egulations
for various
icability of

t/response
diagnostic
nt meeting
ation from

[SO 9141-2,

ns of PIDs,

fle country-

spec1f1c regulatlons and not all capablhtles 1ncluded in this part of ISO 15031 are required by the
country-specific regulations. This part of ISO 15031 is not considered a final authority for interpretation
of the regulations. Therefore, readers should determine the applicability of capabilities defined in this
part of ISO 15031 for their own specific needs.

2

Normative references

The following documents, in whole or in part, are normatively referenced in this document and are
indispensable for its application. For dated references, only the edition cited applies. For undated
references, the latest edition of the referenced document (including any amendments) applies.
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[SO 9141-2:1994, Road vehicles — Diagnostic systems — Part 2: CARB requirements for interchange of
digital information

ISO 14229-2, Road vehicles — Unified diagnostic services (UDS) — Part 2: Session layer services
ISO 14230-2, Road vehicles — Diagnostic communication over K-Line (DoK-Line) — Part 2: Data link layer

ISO 14230-4:2000, Road vehicles — Diagnostic systems — Keyword Protocol 2000 — Part 4: Requirements
for emission-related systems

ISO 15765-2, Road vehicles — Diagnostic communication over Controller Area Network (DoCAN) — Part 2:

] 2 I ] :
Tr‘ansportf Fotocor i et woir TayCT SCTVICTS

)

ISO 1576544, Road vehicles — Diagnostic communication over Controller Area Network (DoCAN) = Paft 4:

Requirements for emissions-related systems

ISO 1503112, Road vehicles — Communication between vehicle and external equipment\for emissipns-
related diagnostics — Part 2: Guidance on terms, definitions, abbreviations and acronyms

SAE J19304DA, Digital Annex of Electrical/Electronic Systems Diagnostic Terms, Definitions, Abbreviatipns,
and Acronyims

SAE ]J1979-DA, Digital Annex of E/E Diagnostic Test Modes
SAE J20124DA, Digital Annex of Diagnostic Trouble Code Definitions and.Failure Type Byte Definitions

3 Termss, definitions, and abbreviated terms

3.1 Terms and definitions

For the pyrposes of this document, the terms and definitions given in ISO 14229-2, ISO 1423)0-2,
[SO 1503142, and ISO 15765-2 and the following apply.

3.1.1
absolute throttle position sensor
value interjded to represent the throttle\opening

Note 1 to elfltry: For systems where the output is proportional to the input voltage, this value is the percert of
maximum ipput signal. For systenfs where the output is inversely proportional to the input voltage, this val{ie is
100 % minys the percent of makimum input signal. Throttle position at idle usually indicates greater than|0 %
and throttlq position at wide 6pgen throttle usually indicates less than 100 %.

3.1.2
bank
specific group of eylihders sharing a common control sensor

Note 1 to er1try: Bank 1 always contains cylinder number 1 and bank 2 the opposite bank.

Note 2 to entry: If there is only one bank, the DTCs for bank #1 DTCs are used and the word bank may be omitted.
With a single “bank” system utilizing multiple sensors, bank #1 DTCs are used in identifying the sensors as #1,
#2,and #3 in order as they move further away from the cylinder.

3.1.3

base fuel schedule

fuel calibration schedule programmed into the powertrain control module or PROM when manufactured
or when updated by an off-board source, prior to any learned on-board correction

2 © IS0 2015 - All rights reserved
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3.1.4

calculated load value

(spark ignition vehicles) typically an indication of the current airflow divided by peak airflow at wide
open throttle as a function of rpm, where airflow is corrected for altitude and ambient temperature

Note 1 to entry: Both spark ignition and compression ignition vehicles can use an alternate definition that
substitutes engine torque in place of airflow in the calculation.

Note 2 to entry: This definition provides a number (without unit) and provides the service technician with an
indication of the percent engine capacity that is being used.

315
client
fungtion that is part of the tester and that makes use of the diagnostic services

Not¢ 1 to entry: A tester normally makes use of other functions such as database rthanagemégnt, specific
intefpretation, and man-machine interface.

3.1l6
continuous monitoring
san)pling at a rate no fewer than two samples per second

Note 1 to entry: If, for control purposes, a computer input is sampled less frequently, the signal of thq component
may instead be evaluated each time sampling occurs.

3.17
convention

colymn integrated in each message table which marks each parameter included

Not¢ 1 to entry: The following conventions areCused: C = Conditional: the parameter mark¢d “C” in a
lest/response message is present only under-a condition specified in the bottom row of the mgssage table;

(optional): the parameter marked “U” in a‘dequest/response message table is supplied depending jon dynamic
usage by the manufacturer. The convention-recommends a mnemonic, which might be used for implementation.

DT( which is-set when a malfunction causes vehicle emissions to exceed legislated emission|thresholds
or iy otherwise required to be set as specified by on-board diagnostics legislation (e.g. disables another

sions-related
urer for each

o-en ~Norm nem a lonindi a \V/ isi minated ne metime asthe emi

DTC is set. The deermination of which TCs are emission-related is made b the vehicle manufac
vehicle, as specified by on-board diagnostic legislation.

3.1.10

fuel trim

FT

feedback adjustments to the base fuel schedule

Note 1 to entry: Short-term fuel trim refers to dynamic or instantaneous adjustments. Long-term fuel trim refers

to much more gradual adjustments to the fuel calibration schedule than short-term trim adjustments. These
long-term adjustments compensate for vehicle differences and gradual changes that occur over time.

© IS0 2015 - All rights reserved 3
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3.1.11

negative numbers

signed binary, the most significant bit (MSB) of the binary number used to indicate positive (0)/
negative (1)

Note 1 to entry: 2’s complement: negative numbers are represented by complementing the binary number and
then adding 1.

EXAMPLE -0,99 =800116 =1000 0000 0000 0001,

0=000016=0000 00000000 00002

+0,99 = 7FFF16=0111 1111 1111 1111,
Note 2 to enftry: (-0,99) + (+0,99) = 0.

3.1.12
number
expressed py this symbol “#”

3.1.13
P2, P3 timling parameter
applicatior] timing parameters for the ECU(s) and the external test equipment

3.1.14
P2CAN min|timing parameter
CAN applitation timing parameter with the minimum value_ for the ECU(s) and the external [est
equipment|to start the response message

3.1.15
P2CAN may timing parameter
CAN appligation timing parameter with the maximium value for the ECU(s) and the external [fest
equipment|to indicate a response message

3.1.16
P2reload timing parameter
CAN appligation timing parameter with.the maximum value (P2caN max) for external test equipnpent
only

3.1.17
server
function tHat is part of an EGUthat provides the diagnostic services

Note 1 to eptry: This pattof ISO 15031 differentiates between the server, i.e. the function, and the electrpnic
control unit{so that itremains independent from the implementation.

3.1.18
service
information_exchange initiated hy a client (external test equipment) in order to require diagndstic
information from a server (ECU) and/or to modify its behavior for diagnostic purposes

Note 1 to entry: This is also the equivalent of test mode or mode.

3.2 Abbreviated terms

.con confirmation
.ind indication
req request
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CRC cyclic redundancy check

CVN calibration verification number

DTC diagnostic trouble code

ECM engine control module

ERR error detection byte

EWMA exponential weighted moving average
FF first frame

ISR interrupt service routine

LSBH least significant bit

MI malfunction indicator

MIL malfunction indicator light

MSB most significant bit

N_HDU network protocol data unit

N/A not applicable

NR( negative response code

NVRAM non-volatile memory

OBIDMID OBD  monitor identifier

PID parameter identifier

PCI protocol controlinformation

RSH in-frame response

SF singléframe

SOM start of message

T_AE virtual transport interface address extension
T_Diata{ | virtual transport interface data field
T_Me&ype virtaa-transportinterface-message-type

T_Length
T_PDU
T_Result
T_SA
T_TA

T _TAtype

virtual transport interface length information

virtual transport interface protocol data unit

virtual transport interface result

virtual transport interface source address
virtual transport interface target address

virtual transport interface target address type
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TCM
TID
UASID
VIN

transmission control module
test identifier
unit and scaling identifier

vehicle identification number

4 Conventions

This Inter
(ISO/IEC 1

5 Docu

Figure 2 illustrates the emissions-related OBD in ISO 15765-4, SAE ]J1850, ISO 9141<2;-and [SO 1423

The protoc
Line or ISO,
the standa

This part ¢f ISO 15031 specifies the applicable emissions-related diagnostic services. It specifies
l structures and references SAE J1930-DA, SAE J1979-DAS.and SAE J2012-DA which include

data recor
all emissio

6 Technical requirements

6.1 Gen

The requir
test equipi]
messages 3

IMPORTALI
PIDs and

limit of
manufa
legislative

6.2 Diag

ctzrrer’s responsibility to implement the ISO 15765-4 DoCAN protocol in order to ach

hational Standard is based on the conventions specified in the OSI Service Convent
)731) as they apply for diagnostic services.

ment overview

ol initialization identifies whether ISO 15765-4 DoCAN or SAE J1850 ‘or ISO 14230-4 [

Fds as an applicable data link for emissions-related OBD.

hs-related OBD data definitions.

eral requirements
ements specified in this Clause are necéssary to ensure proper operation of both the exte

hent and the vehicle during diagnosti¢ procedures. External test equipment, when using
pecified, shall not affect normal©peération of the emission control system.

NFOTYPEs. The data parameter set for several new definitions exceed the speci
ssage length for 1S0'9141-2, I1SO 14230-4, and SAE J1850 protocols. It is the ve

compliance of the-emissions-related OBD systems in the vehicle.

nostic service requirements

621 M

Itiple responses to a single data request

ons

D-4.
oK-

9141-2 is the data link layer supported by the vehicle. This International Standard refererces

the

‘nal
the

NT — New emissions-related vehicle technology required the definition of pew

ied
icle
ve

The request-messages are functional messages, which means that the external test equipnent

will request data without knowledge of which ECU(s] on the vehicle will respond. In some vehicles,
multiple ECUs might respond with the information requested. Any external test equipment requesting
information shall therefore have provisions for receiving multiple responses.

IMPORTANT — All emissions-related OBD ECUs, which at least support one of the services
defined in this part of ISO 15031, shall support service 0116 and PID 004¢. Service 011¢ with
PID 0016 is defined as the universal “initialization/keep alive/ping” message for all emissions-
related OBD ECUs.
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Figure2 — Emissions-related OBD in ISO 15765-4, SAE J1850, ISO 9141-2, and I1SO 14230-4
according to OSI model

6.2.2 Application timing parameter definition

6.2.2.1 Overview

The definition of P2 and P3 is included in this Clause. A subscript is added to each timing parameter to
identify the following protocol:

—  P2kine, P3k-line: P2, P3 for ISO 9141-2 and ISO 14230-4 protocols;
— P2j1850: P2 for SAE J1850 protocol;
— P2can: P2 for ISO 15765-4 protocol.
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IMPORTANT — The vehicle manufacturer is responsible for specifying a shorter P2 timing
window than specified in this part of ISO 15031 for each emission-related server/ECU in the
vehicle in order to make sure that network topology delays of the vehicle architecture are
considered.

6.2.2.2 Definition for ISO 9141-2

For ISO 9141-2 interfaces, data link layer response time requirements (P1, P4) are specified in
1SO 9141-2.

Table 2 spPrifipc the application timing parameter values for P2 and P3

Table 2 — Definition of ISO 9141-2 application timing parameter values

Minimum | Maximum

Parametey| value value Description
ms ms
P2xine 25 50 Time between external test equipment request message and the trans
Key Bytes: mission of the ECU(s) response message(s). Each OBD ECU shall start
0816 0816 sending its response message within P2k jjpeafter the request messagg

has been correctly received. Subsequent response messages shall also[be
transmitted within P2x.jine of the previousresponse message for multjple
message responses.

P2xine 0 50 Time between external test equipmeént request message and the trans
Key Bytes: mission of the ECU response message(s). The OBD ECU shall start sending
9416 9416 its response message within P2k jine after the request message has be¢n

correctly received. Subsequent response messages shall also be trans-
mitted within P2k jine ofithe previous response message for multiple
message responses.

P3Kkine 55 5000 Time between the end of an ECU(s) successful transmission of respons
message(s) and’start of new external test equipment request message.
The external-test equipment may send a new request message if all
response-tessages related to the previously sent request message hay
been received and if P3k.jine minimum time has expired.

[¢)

[¢)

ECUsimplementation guideline: TX (transmit) and RX (receive) lines are
connected. Each transmitted byte is read back by the receiver in the ECU.
Upon the reception of a received byte, e.g. last byte of a request message
(checksum) from the tester, the ECU shall reset the P3 timer value to zg¢ro.
If the ECU supports the request message, it will start transmitting the
response message within the P2 timing window. Each transmitted byf
will cause the P3 timer value to be reset. If the ECU does not support the
request and does not send a response message, then in a single OBD EqU
system, the P3 is started after the last byte received of the request mep-
sage. In a multiple OBD ECU system, a response message by one or mofe
ECUs shall cause the P3 timer value to be reset in all ECUs including arly
ECU not supporting the request message.

6.2.2.3 Definition for ISO 14230-4
For ISO 14230-4 interfaces, data link layer response time requirements are specified in ISO 14230-4.

Table 3 specifies the application timing parameter values for P2 and P3.
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Table 3 — Definitions of ISO 14230-4 application timing parameter values

Parameter

Minimum
value
ms

Maximum
value
ms

Description

P2x.line

25

50

Time between external test equipment request message and the trans-
mission of the ECU(s) response message(s). Each OBD ECU shall start
sending its response message within P2k.jjpe after the request message

has been correctly received. Subsequent response messages s
transmitted within P2k.jjne of the previous response message
ple message responses.

hall also be
for multi-

P34 line

55

5000

Time between the end of an ECU(s) successful transmission oi.fesponse

message(s) and start of new external test equipment request
The external test equipment may send a new request messagsg
response messages related to the previously sent réquest meg
been received and if P3k.jjne minimum time has.eXpired.

ECU implementation guideline: TX (transmit)-and RX (receive
connected. Each transmitted byte is read back by the receiver
Upon the reception of a received byte, e(g))last byte of a reque
(checksum) from the tester, the ECU.ghall reset the P3 timer v

zero. If the ECU supports the requést message, it will start tralﬁlsmitting

the response message within the P2 timing window. Each tra
ted byte will cause the P3 timef\value to be reset. If the ECU d|
support the request and dgesmot send a response message, th
single OBD ECU system,the P3 is started with the last byte re
the request message. Inna multiple OBD ECU system, a respons
by any one or more E€Us shall cause the P3 timer value to be i
ECUs including any=ECU not supporting the request message.

essage.
if all
sage have

line are

in the ECU.
t message
hlue to

smit-

bes not

en in a
ceived of
e message
esetinall

6.2

6.2

Thi

dat

NOTE
mar

6.2

seryice primitives

Tabje 4 specifies the mapping interface between the ISO 14230-2 DoK-Line Part 2: Dat4
seryices and the [SO 14229-2 UDS Part 2.

2.4 Data link layer interface adaptation

2.4.1 General information

The data link dayer services are used to perform the application layer and diagno
agement timing.

5 part of ISO 15031 makes use-of the data link layer services defined in ISO 1423(-2 for the
trapsmission and reception of diagnostic messages. This section defines the mapping of
h link PDU (T_PDU) in ISO(14229-2 onto the K-Line data link layer PDU (DL_PDU) in ISO 1

the virtual
1230-2.

Ktic session

2.4.2 Mapping of data link independent service primitives onto K-Line data link dependent

link layer

Table 4 — Mapping of T_PDU service primitives onto DL_PDU service primitives

Transport/network layer service primitives
(datalink independent according to ISO 14229-2)

DoK-Line data link layer service primitives
(datalink dependent according to ISO 14230-2)

T_Data.indication

DL_Data.indication

T _DataSOM.indication

DL_DataFB.indication

T_Data.confirm

DL_Data.confirm

T_Data.request

DL_Data.request

© ISO 2015 - All rights reserved


https://standardsiso.com/api/?name=30bf2f54cf2f3a1d9d7e8789feb3fcd7

ISO 15031-5:2015(E)

6.2.2.4.3

Mapping of T_PDU onto DL_PDU for message transmission

The parameters of the application layer protocol data unit defined to request the transmission of a
diagnostic service request/response are mapped in accordance with Table 5 onto the parameters of the
data link layer protocol data unit for the transmission of a message in the client/server.

Table 5 — Mapping of T_PDU parameter onto DL_PDU parameter

ey T_PDU parame-t er (DoK-Line ga&;ﬁ?fkp;:::::;:l:t according
(data link independent according to ISO 14229-2) to ISO 14230-2)
T_Mtype N/A (always set to “diagnostics”)
T_SA DL_SA
T_TA DL_TA
T_TAtype DL_TAtype
T_AE N/A
T_Data[] < MessageData >
T_Length < Lehgth >
T_Result < DL)Result >

6.2.2.5 1

This subcls
[tis assum
related OB
with two (
depicts thg
message. A

From a ser
addressed
regardless
server or a

mplementation guidance example for ISO 9141-2 and1SO 14230-4 protocols

use provides an implementation example for client/external test equipment and server/H
bd that the client (external test equipment) commuiicates to a vehicle with two (2) emiss
P servers (ECUs). The client requests a CVN, which is only supported by server #1 (ECU
2) response messages. Server #2 (ECU#2).ig)not flash programmable. Figure 3 graphic

description following Figure 3 references the points marked in the figure.

ver point of view, there is no difference in the timing handling compared to a physig
request message. The server, shall reset the P3x.jine timer value on each received |
of whether the byte is partiof a request message or a response message from any of
h echo from its transmit line: There are several methods in which a server can implement]

timing handling. The implementation of timing parameters is not part of this part of ISO 15031 but

an import:
guidelines
and restar
and proce

int system supplier tesponsibility. Some general server timing parameter implementa
are described in\this subclause. The server time stamps each receiver interrupt ey
ts/resets the P3K.line server timer or timing value, e.g. ISR time stamps received b
sing of thedeceived information is performed outside the ISR. For simplification of

diagram, F
(checksum
received m
server con
compares {

igure 3 onlyyshows a P3k.jine_server restart after the reception of the first byte and last i
of a received message. The P3k.jine server restart is required on each received byte.

CU.
on-
#1)
ally

b timing handling in the client and two (2) servers for a functionally addressed reqyiest

ally
yte
her
the
has
[ion
rent
yte,
the
yte
The
her

essage-can be either a request message from the client or a response message from any of
hected and initialized by the 3316 address. If the server has received a complete messa
hetarget address with the 334¢ address

%e, it

Figure 3 shows the client and two (2) initialized servers connected via K-line (either ISO 9141-2 or
[SO 14230-4 protocol). The relevant events for the client and both servers are marked and described.

10
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\ K-line \
Client timing messages Server #1 Server #2
_ ~-P3k-line_min | |
—|— DL_Data.request @ | |
. L2 # (A\ P3k-line_server
| 8 3 @ | restart |
sl
. [ ]
0 3 N
l = cs | P3k-line_server |
_U— start DL_Data.conﬁrmatlon@ P2/3k-line_restart Y @ DL_Data.indication restart Tsart
N ) 8 @ 7
ol x 3 28
5 = = g =
@ --P2k-line_min ® i =:t|3
52-_ /5 DL_Data.request
T !stog N #1 P3kine_ senfer VStOP
1 DL_Data_FB.indication 6 @ fart —
| TP2Acline max_ | | b |
I &3
27 cs P3k-li
| R i : -line_senjer_ -
{ Tsan D-_Dataindication 4® P2/3k-ine_restart — @ DL_Data.confirmation ne_se e
N
5 5
| —1P2k-line_min @ s\ ©
Q— DL_Data.request
T #1 l ;
sto DL_Data_FB.indication@ 6 P3k-line_server ﬂ
| |P2kline_max_ | . | 4 | restart |
i &g | ;
*'D
| Nm cs | P3k-line_serjer |
i DL_Data.indication P3k-line_restart DL_Data.confirmation ——— = = —
start - <7> - @ - start restart start
-
N
’ § i|8 N Ig
P2 stop =
P2k-line_client max~© 3
P3k-line_client min @
-1 P3k-line_min
DL_Data.request @
: = # @ ' stop P3k-line_seryer Y Stop
@ restart
| £2,. |¥ !
@ O N
|2 B
| i cs | P3k-line s.erve |
! I i !
—'— DL Data.conﬂrmation@ @ DL, Data.indication—'— resta —'—
— = estart
—|— P3k-line_max / \ | | /
Key]
1 |The diagnostic application of the client starts the transmission of a functionally addressed request message by
issuing a T_Data.request to its data link layer. The data link layer transmits the request message to the servers.
2 Both servers and the client receive a byte of a message via a receive interrupt by the UART. The ISR (interrupt
service routine) either restarts the P2k_jine/P3K-line timers or time stamps the received byte.
3 The completion of the request message is indicated in the client with T_Data.confirmation. When receiving the

T_Data.confirmation, the client starts its P2x-line and P3k-line timer using the default reload values P2k.jine_max

and P3K-line_max.
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10

11

6.2.2.6

If the last message byte is received, each server checks whether the received message includes a target address
which matches the 3316 address. If the result is a match (server #1 and #2), then the completion of the request
message is indicated in the servers via T_Data.indication and each server determines whether it supports the
request and has a message available to respond with. If a server determines that the address in the received
message is different from 3314 or if the address is a match but no response needs to be sent (server #2), the P2
timer is stopped. Since the P3k.jine timer has already been restarted, no further action is required. If a response
message is available and has to be sent (server #1, but not server #2), then the transmission of the response
message shall be started after P2x-Jine_min timing is expired.

Server #1 starts the response message by indicating a T_Data.request from the application to the data link layer
and at the same time stops its P2k.jine timer.

Both servers and the client receive a byte of a message via a receive interrupt by the UART. The ISR (inter
service|routine) restarts the P2x.line/P3K-line timers or time stamps the received byte and the client issu
T_Data|FB.indication to the application layer.

The completion of the response message is indicated in the client with T_Data.indication. When reteiving the
T_Datajfindication, the client starts its P2k.jine and P3k.line timer using the default reload values PZijine max{and
P3K-line_max.

Both sqrvers have received the last byte of a message via a receive interrupt by the UART. The ISR (inter
service|routine) either resets the P2k jine/P3K-line timers or time stamps the received byte. The completid
the response message (e.g. length and checksum check) is indicated in server #1 §ia T_Data.confirmatid
server #1 does not want to send further response messages, it stops its P2 timerCln Server #2, the messa
receivefl and the P3k_jine timer is restarted, but no T_Data.indication is forwardéd te the application becausg
target gddress does not match the 3314 (target address of this message is the tester address F11¢).

The clid
are recq

The clig
send a

upt
es a

Fupt
n of
n. If
be is
the

ntapplication detects a P2k.Jine_max timeout, which indicates that@llresponse messages from all ser
pived.

Vers

nt application indicates that P3k-line_min is reached and that'the P3k.jine timing window is now opgn to

lew request message (see 1).

| max timeout indicates that the client is required tostart a new initialization prior to sending a pew

message.

P3K-ling
request

Figure 3 — IS0 9141-2 and 1SO 14230-4 protocol client and server timing behaviour

Definition for SAE J1850

For SAE ]1
of a reque
single requ
and transn
external té
message h
timing par

850 network interfaces, the*on-board systems shall respond to a request within P2
st or a previous responsé message. With multiple response messages possible fro
est message, this allows as much time as is necessary for all ECUs to access the data
hit their response me¢ssage(s). If there is no response message within this time period,
st equipment can,‘either assume no response message will be received, or if a respd
hs already been received, that no more response messages will be received. The applica
hmeter valueP2j1g50 is specified in Table 6.

Table 6 — Definition of SAE J1850 application timing parameter values

850
n a
ink
the
nse
[ion

Minimum

Maximum

Parameter

value
ms

value
ms

Description

P2j1850

0

100

Time between external test equipment request message and the

has been correctly received. Subsequent response messages shall als
be transmitted within P2j1g5¢ of the previous response message for
multiple message responses.

successful transmission of the ECU(s) response message(s). Each OBD
ECU shall attempt to send its response message (or at least the first of
multiple response messages) within P2j1g5¢ after the request message

(0]

12
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6.2.2.7 Definition for I1ISO 15765-4

For CAN bus systems based on ISO 15765-4, the (all) responding ECU(s) of the on-board system shall
start the response message to a request message within P2¢an. Table 7 specifies the application timing
parameter values for P2.

Table 7 — Definition of ISO 15765-4 application timing parameter values

Parameter

Minimum
value
PZCAN min

Maximum
value
l)ZCAN max

Description

ms

ms

R2caN

0

50

This is a system-wide parameter related to diagnosticresy
times. Each server (ECU) is required to respond to'a reque

onse
5t between

P2¢AN_min and P2¢AN_max-

A client (tester) shall wait for at least P2¢an/max for the single-frame
(SF) or first-frame (FF) of a response.

P2¢caN is the time until the first indication of a multiple-frajme
response message (FirstFrame). Theelient shall not procegs the
response until the complete message (last ConsecutiveFrame) has
been received.

For clients (testers) whichralso support UDSonCAN for enhfanced
diagnostics, a P2epaq meéchanism is required. Upon receivling the SF
or FF, the client (testet) shall reload its P2¢aN timer with afvalue of
atleast P2caAN max ahd restart the timer. Once the client’s (fester’s)
P2can timer expiFes without receiving a SF or FF, the client (tester)
may assume e more responses are forthcoming.

aw)

2*CAN 0 5000 Time between the successful reception of a negative respohse
message\with NRC 7816 and the next response message (p¢sitive or

negative message).

SeeTable 11 for a list of which services support the use of NRC 781¢.

NOTE The network layer timing parameters for the multiple-frame response are not shown. Ndtwork layer
timing requirements for legislated diagnostic messages are specified in ISO 15765-4.

6.2)2.8 Transport/Network layer interface adaptation

6.2]2.8.1 Generakinformation

Thip part of ISQ=15031 makes use of the network layer services defined in ISO 1576%-2 for the
trapsmission~and reception of diagnostic messages. This section defines the mapping of the virtual
data link RDU(T_PDU) onto the independent transport/network layer protocol data units jof the CAN
data link\specific network layer (N_PDU).

NO'LE he transport/ne | diagnostic
session management timing.
6.2.2.8.2 Mapping of data link independent service primitives onto CAN data link dependent
service primitives

Table 8 specifies the mapping interface between the ISO 15765-2 DoCAN Part 2 and the ISO 14229-2
UDS Part 2.
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Table 8 — Mapping of T_PDU service primitives onto N_PDU service primitives

Transport/network layer service primitives
(datalink independent according to ISO 14229-2)

DoCAN network layer service primitives
(data link dependent according to ISO 15765-2)

T_Data.indication

N_USData.indication

T_DataSOM.indication

N_USDataFF.indication

T _Data.confirm

N_USData.confirm

T_Data.request

N_USData.request

6.2.2.8.3

The paranjeters of the application layer protocol data unit defined to request the transmission

Mapping of T_PDU onto N_PDU for message transmission

pf a

diagnosticlservice request/response are mapped in accordance with Table 9 onto the parameters offthe

network lalyer protocol data unit for the transmission of a message in the client/server.

The netwdrk layer confirmation of the successful transmission of the message,-(N_USData.cor]) is
forwarded|to the application because it is needed in the application for starting those actions, which
shall be eyecuted immediately after the transmission of the request/response message (ECUR¢gset,

BaudrateChange, etc.).

Table 9 — Mapping of T_PDU parameter onto N_PDU parameter

T_PDU parameter N_PDU parameter
(data linklindependent according to ISO 14229-2) | (CAN data link-dependent according to ISO 15763-2)
T_Mtype N_Mtype
T_SA N_SA
T_TA N_TA
T_TAtype N_TAtype
T_AE N_AE
T_Data[] <MessageData>
T_Length <Length>
T_Result <N_Result>

6.2.2.9 Implementation guidance example for ISO 15765-4 protocol

6.2.2.9.1

FunctionallOBD communication during default session

Figure 4 graphically)depicts the timing handling in the client and three servers for a functionfally
addressed request.message during the default session. A description following Figure 4 references|the

points marfkediin the figure.

14
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Client T_Data.req: diagnostic application issues functionally addressed request message to networ

All server T_Data.ind: network layer issues to.diagnostic application the reception of a request
servers start the P2¢an timer using the value efP2caN = P2¢AN max.

Client T_Data.con: network layer issues to diagnostic application the confirmation of the comp
request message. Client starts its P2can-eltent timer using the default reload value P2¢an = P2 can

Server #1 T_Data.req: diagnostic application has prepared the response message and issues a 7|
network layer within P2¢aN. The response message can be a multi-frame or single-frame responsg

Client T_DataSOM.ind: netwofklayer issues to diagnostic application the reception of a StartOfMe
is initiated by the reception efa FirstFrame indication on CAN (see ISO 15765-2). Reload P2¢can wit]
value.

Server #2 T_Data.reg:-diagnostic application has prepared the response message and issues a 7|
network layer within'P2can. The response message can be a multi-frame or single-frame responsg

Client T_DataSOM.ind: network layer issues to diagnostic application the reception of a StartOfMe
is initiated bythe reception of a FirstFrame indication on CAN (see ISO 15765-2). Reload P2¢caN wit]
value.

Server#1 T_Data.con: network layer issues to diagnostic application the completion of the respor
ClientT_Data.ind: network layer issues to diagnostic application the completion of the response m

k layer.
message. All

etion of the
nax.

| Data.req to
message.
ssage which
h P2 CAN_max

| Data.req to
message

ssage which
P2 CAN_max

se message.
essage.

Server #2 T Data.con: network layer issues to diagnostic application the completion of the respon

Se message.

10

11

Client T_Data.ind: network layer issues to diagnostic application the completion of the response message.

Server #3 T_Data.req: diagnostic application has prepared the response message and issues a T
network layer within P2¢can. The response message can be a multi-frame or single-frame response

Client T_DataSOM.ind: network layer issues to diagnostic application the reception of a StartOfMe

_Data.req to
message.

ssage which

is initiated by the reception of a FirstFrame indication on CAN (see ISO 15765-2). Reload P2¢an with P2 cAN_max

value.

Server #2 T_Data.con: network layer issues to diagnostic application the completion of the response message.

Client T_Data.ind: network layer issues to diagnostic application the completion of the response m

Figure 4 — Functional OBD communication — Default response timing
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6.2.2.9.2 Functional OBD communication with enhanced response timing

Figure 5 illustrates the timing handling in the client and three (3) servers for a functionally addressed
request message during the default session, where one server requests an enhanced response timing
via a negative response message including NRC 781¢. A description following Figure 5 references the
points marked in the figure.
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Client T_Data.req: diagnostic application;issues functionally addressed request message to networlk layer.

All server T_Data.ind: network layér issues to diagnostic application the reception of a request jnessage. All
servers start the P2can timer using the value of P2¢can = P2 caon_max.

Client T _Data.con: network-Jayer issues to diagnostic application the confirmation of the|completion
of the request message. Client starts its P2can timer using the default reload value P2¢aN = P2cAN max- All
NRCPendingCounter =,0,

Server #1 T_Data.regdiagnostic application does not have the positive response message ready and issues
negative respons€message with NRC = 781¢ by a T_Data.req to the network layer within P2¢an.

Server #1 T_Datadcon: network layer issues to diagnostic application the completion of the responpe message.

Client T_Data:ihd: network layer issues to diagnostic application the reception of a message. Since the received
response\message is a negative response message with NRC = 7816 the NRCPendingCounter gerver #1 is
incremented by 1 (0+1 = 1).

Reload P2caN with P2* cAN max value. Server#1 reloads P2¢can with P2*caN max value.

Q TR o B n W 1. b 1. b 1 14l 1. e
OCIVET 7o 1_Udld.ITY. UldZITUSUIL dPPIIUAUUIT TIdS PITPAITU UIT TTSPUIIST IIITS 5450 dITUTISSUTS d 1_Data.l'eq to

network layer within P2can;

Client T_DataSOM.ind: network layer issues to diagnostic application the reception of a StartOfMessage which
is initiated by the reception of a FirstFrame indication on CAN (see ISO 15765-2). Reload P2¢an with P2*can_
max value.

Server #3 T_Data.con: network layer issues to diagnostic application the completion of the response message.
Client T_Data.ind: network layer issues to diagnostic application the completion of the response message.

Server #2 T_Data.req: diagnostic application has prepared the response message and issues a T_Data.req to
network layer within P2¢aN.

Client T_DataSOM.ind: network layer issues to diagnostic application the reception of a StartOfMessage which
is initiated by the reception of a FirstFrame indication on CAN (see ISO 15765-2). Client reloads P2¢can with
P2*cAN_max Value.
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10 Server #1 T_Data.req: diagnostic application has prepared the response message and issues a T_Data.req to
network layer within P2¢an

11 Client T_DataSOM.ind: network layer issues to diagnostic application the reception of a StartOfMessage which
is initiated by the reception of a FirstFrame indication on CAN (see ISO 15765-2). Since the received response
message is a positive response message, the NRCPendingCounter server #1 is decremented by 1 (1-1 = 0).
Client reloads P2¢an with P2¢aN max value.

12 Server #2 T_Data.con: network layer issues to diagnostic application the completion of the response message.
Client T_Data.ind: network layer issues to diagnostic application the completion of the response message.
13 Server #1 T_Data.con: network layer issues to diagnostic application the completion of the response message

Client T_Data.ind: network laver issues to diagnostic application the completion of the response message

Figure 5 — Functional OBD communication — Enhanced response timing

6.2.3 Mipnimum time between requests from external test equipment

6.2.3.1 1509141-2,1S0 14230-4 — Minimum time between requests fromr-external test
equipmenit

For ISO 9141-2 (K-line) interfaces, the required times between request messages are specified in
1SO 9141-2

For ISO 14230-4 (K-line) interfaces, the required times between request messages are specifiedl in
ISO 1423044. Figure 6 shows an example of a request message‘fellowed by four (4) response messgges
and anothdr request message.

Start P2 and P3 Start R2 and P3
P2.3 K-Line P2.3 K-Line
0 25 5055 4000 5000 0 25 5055 4000 5000
11 11 1 1 111 1 1 1
A A
Start P2 and P3 I Start°'P2 and P3 I Start P2 and P3
P2.3 kiine - P2.3 wiine - P2.3 kiine -
|5 0 25 5055 4000 5000 0 25 5055 4000 5000 0 25 5055 4 000 5000
g 11 11 1 ol 11 11 1 1 11 11 1 1
= Start of next request
L A\ A | A A | A
4 I I I
H I i i
£ I I
& I I | |
[ I I | |
| | I I
. | ! !
I Request | I I Request |
| ! ! -
I I I t
OBLO ECU # 1 Response | Response I I
! I I
)

Figure 6 — IS0 9141-2 (Key bytes: 0816 0816) and ISO 14230-4 application timing parameter
overview

6.2.3.2 SAEJ1850 — Minimum time between requests from external test equipment

For SAE J1850 network interfaces, 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 response messages is known and all response messages have been received, then the
external test equipment is permitted to send the next request message immediately. If the number of
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response messages is not known, then the external test equipment shall wait at least P2j1g50 maximum
time.

Figure 7 illustrates an example of a request message followed by four (4) response messages and
another request message.

Start P2 Start P2

P21 850 - P2 1 850 -
0 100 O 100
1 1 1 1
Start-P2 r I Start-P2 r I Start-P2
P2,1 850 - P2, 850 - P21 850 -
s 0 100 0 160 0 100
g I L L 1
2
wl LConfirmation ) A | f \ | ’ \ Start of next \ Start pf next
3 I I : . | requestif request if
= | | number of numbger of
= responses responses
8 ! : f .
g 1 1 1 1 is known is not|lknown
i I I I I
I Request I | | | | Next Request | Next Request |
- - f f o

OBD ECU #1 Response | | Response | | t

®BD ECU # 2 Response | |

¢dBD ECU#3 Response

Figure 7 — SAE J1850 application timing parameter overview

6.2)3.3 1S0 15765-4 — Minimum time between requests from external test equipment

For|ISO 15765-4 netwotk)interfaces, the external test equipment may send a new requeft message
immediately after it haS’determined that all responses related to the previously sent requefst message
have been received. IPthe external test equipment does not know whether it has received a]l response
megsages, (e.g. aftér sending the initial OBD request message: Service 0116, PID 001¢), it shall wait until
P2cAN_max expires before sending another request. The timer P2¢an of the external test[equipment
starts with'the confirmation of a successful transmission of the request message.

Figlire#8 ‘illustrates an example of a request message followed by three (3) single-framg response
mejsages and another request message.

IMPORTANT — The P2¢aN reload is performed by the client to identify whether more emissions-
related OBD ECUs will send a response message. The P2¢aN reload is not defined to check whether
the entire response message is sent within P2¢AN max timing.
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Client T_Data.req: diagnostic application issues functionally addressed request message to network layer.

All seryer T_Data.ind: network layer-issues to diagnostic application the reception of a request messaggq. All
servers|start the P2¢an timer using the value of P2¢caN = P2¢AN max-

Client T_Data.con: network layey issues to diagnostic application the confirmation of the completion of the
requesy message. Client starts-ts P2can timer using the default reload value P2¢can = P2¢AN max.

Server 1 T_Data.req: diagnostic application has prepared the response message and issues a T_Data.rgq to
network layer within P2¢AN. The response message is a single-frame message.

Server #1 T_Data,connetwork layer issues to diagnostic application the completion of the response mesdage.
Client T|_Data.ind»network layer issues to diagnostic application the completion of the response message. Client
reloads| P2canwith P2caN max value.

Server f#3-T\Data.req: diagnostic application has prepared the response message and issues a T_Data.rgq to
network layer within P2¢an. The response message is a single-frame message

Server #3 T_Data.con: network layer issues to diagnostic application the completion of the response message.
Client T_Data.ind: network layer issues to diagnostic application the completion of the response message. Client
reloads P2¢an with P2¢aAN max value.

Server #2 T_Data.req: diagnostic application has prepared the response message and issues a T_Data.req to
network layer within P2can. The response message is a single-frame message.

Server #2 T_Data.con: network layer issues to diagnostic application the completion of the response message.

Client T_Data.ind: network layer issues to diagnostic application the completion of the response message. Client
reloads P2¢an with P2caN max value

Client T_Data.req: diagnostic application issues functionally addressed request message to network layer.
The client knows the number of ECUs which shall have responded to the previous request. Since all response
messages have been received, the client is already allowed to issue a new functional request message
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All server T_Data.ind: network layer issues to diagnostic application the recep
request message. All servers start the P2¢an timer using the value of P2¢an = P2¢AN max-

tion of a

Client T_Data.con: network layer issues to diagnostic application the confirmation of the completion of the
request message. Client starts its P2¢aN timer using the default reload value P2can = P2cAN max (not shown in

figure).

Client T_Data.req: diagnostic application issues functionally addressed request message to network layer. The
client does not know the number of ECUs which shall have responded to the previous request. Therefore, the

client shall wait until P2caN = P2¢caN_max before it issues a new functional request message.

All server T_Data.ind: network layer issues to diagnostic application the reception of a request message. All

servers start the P2¢an timer using the value of P2¢an = P2¢AN max (not shown in figure).
Client T Data.con: network layer issues to diagnostic application the confirmation of the comp

etion of the

Figlire 9 illustrates an example of a request message followed by oney(1) multiple-fram

mesg
Sen

trapsmission of the response messages takes longer than P2¢aN_max even if the external test

doe

request message. Client starts its P2¢aN timer using the default reload value P2can = P2caAN max /(]
figure).

Figure 8 — ISO 15765-4 application timing parameter (single-frame response mes
overview

sage and two (2) single frames and another request message. The hext request mess
F immediately by the external test equipment after completion 6f all response messages

s not know the number of responding ECUs.

ot shown in

sages)

P response
nge can be
in case the
equipment
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Client T_Data.req: diagnostic application issues functionally addressed request message to network layer.
All  server T_Data.ind: network layer isgues to diagnostic application the reception of a
requesy message. All servers start the P2¢an tithér using the value of P2¢caN = P2¢AN max-
Client T_Data.con: network layer issues to.diagnostic application the confirmation of the completion of the
reques{ message. Client starts its P2cantimer using the default reload value P2¢can = P2¢AN max.
Server 1 T_Data.req: diagnostic application has prepared the response message and issues a T_Data.rgq to
network layer within P2¢an.
Client T_DataSOM.ind: network layer issues to diagnostic application the reception of a StartOfMessage which

is initigted by the reception‘gf a FirstFrame indication on CAN (see ISO 15765-2). Client reloads P2¢aN With
P2CAN_ ax value.

Server 2 T_Data.req?)diagnostic application has prepared the response message and issues a T_Data.rgq to
network layer within-P2can. The response message is a single-frame message.

Server #2 T_Data.eon: network layer issues to diagnostic application the completion of the response messgge.

Client T|_Datalifid: network layer issues to diagnostic application the completion of the response message. Client
reloads| R2gan with P2 cAN_max value.

Server #3 T_Data.req: diagnostic application has prepared the response message and I1ssues a 1_Data.req to
network layer within P2¢aN. The response message is a single-frame message.

Server #3 T_Data.con: network layer issues to diagnostic application the completion of the response message.

Client T_Data.ind: network layer issues to diagnostic application the completion of the response message. Client
reloads P2¢an with P2caN max value.

Server #1 T_Data.con: network layer issues to diagnostic application the completion of the response message.
Client T_Data.ind: network layer issues to diagnostic application the completion of the response message.
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Client T_Data.req: diagnostic application issues functionally addressed request message to network layer. The
client does not know the number of ECUs which shall have responded to the previous request. Therefore, the
client shall wait until P2¢can = P2¢caN_max before it issues a new functional request message.

All server T Data.ind: network layer issues to diagnostic application the reception of a
request message. All servers start the P2¢an timer using the value of P2¢an = P2¢AN max-

Client T_Data.con: network layer issues to diagnostic application the confirmation of the completion of the
request message. Client starts its P2¢an timer using the default reload value P2¢can = P2¢AN max.

Figure 9 — ISO 15765-4 functional OBDonCAN communication — Multiple-frame response not

finished within P2¢can

Fighire 10 illustrates an example of a request message followed by one (1) multipleframf response

mes
nex
resj
to v

sage and two (2) single frames (completion within P2¢cAN max) and another reqtiest mg¢ssage. The
t request message can be sent immediately by the external test equipment aftér’completion of all
pbonse messages if the external test equipment knows the number of responding ECUs. If ot it needs
yait with the next request message to send until P2¢caN max is expired.
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Client T_Data.req: diagnostic application issues functionally addressed request message to network layer.

All

server T_Data.ind: network layer issues to diagnostic application the reception o

requesy message. All servers start the P2can tither using the value of P2¢an = P2¢AN max-
Client T_Data.con: network layer issues tol diagnostic application the confirmation of the completion of
requesy message. Client starts its P2can timer using the default reload value P2Z¢can = P2¢AN max.

Server 1 T_Data.req: diagnostic application has prepared the response message and issues a T_Data.re
network layer within P2can.

Client T_DataSOM.ind: network layer issues to diagnostic application the reception of a StartOfMessage w|
is initigted by the receptiontef a FirstFrame indication on CAN (see ISO 15765-2). Client reloads P2¢an
P2¢AN thax value.

Server 2 T_Data.reqndiagnostic application has prepared the response message and issues a T_Data.re
network layer within-P2caN. The response message is a single-frame message.

Server #2 T_Datacon: network layer issues to diagnostic application the completion of the response mess

Client T|_Dataiind: network layer issues to diagnostic application the completion of the response message. C
reloads| PZ¢an with P2caN max value.

f a

the

q to

hich
vith

q to

hge.
ient

Server #3~T-DataTeq diagnostic appiication Tas prepared te TESPOTSE MESSAEE ald 1SSUeS a1 DatdT
network layer within P2¢can. The response message is a single-frame message.

q to

Server #3 T_Data.con: network layer issues to diagnostic application the completion of the response message.

Client T_Data.ind: network layer issues to diagnostic application the completion of the response message. Client
reloads P2¢aN with P2¢aN max value.

Server #1 T_Data.con: network layer issues to diagnostic application the completion of the response message.

Client T_Data.ind: network layer issues to diagnostic application the completion of the response message.
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timing requirements for legislated diagnostic messages are specified in ISO 15765-4.

6.2

Figlire 11 illustrates an example of a typical vehicle OBD configuration.
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Client T_Data.req: diagnostic application issues functionally addressed request message to network layer. The
client knows the number of ECUs which shall have responded to the previous request. Therefore, the client is
not required to wait until the time window has reached P2¢aN max before it issues a new functional request
message.

All server T_Data.ind: network layer issues to diagnostic application the reception of a
request message. All servers start the P2can timer using the value of P2¢an = P2¢AN max-

Client T_Data.con: network layer issues to diagnostic application the confirmation of the completion of the
request message. Client starts its P2¢an timer using the default reload value P2¢can = P2¢AN max.

Figure 10 — ISO 15765-4 functional 0OBDonCAN communication — Multiple-frame response

£ L | | adela-s D
ITINISIICTU WILITIIT I & CAN

E The network layer timing parameters for the multiple-frame response are not shown. Ndtwork layer

3.4 ECU behaviour to a request for supported/non-supported OBD information

1 2
N
N
N 3
Hl

external test equipment
ECM (engine control module)
TCM (transmission controlmedule)

Figure 11 —Example of external test equipment connected to two (2) OBD EClUs

ervice shallonly be implemented by an ECU if supported with data (e.g. PID/OBD Monitor
[est ID/INFOTYPE supported), except for Service 0116 and PID 0016 which shall be suppg¢rted by all
ssions=related ECUs.

Typi cally, the ECM supports OBD Monltor IDs Wthh the TCM does not support In case the external test

retS 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 positive response message
based on the OBD Monitor ID supported information retrieved prior to the latter request.

This shall be implemented to enhance the overall diagnostic communication performance between the
external test equipment and the vehicle ECUs (see 6.2.3.3).
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6.2.4 Data not available

6.2.4.1 1S09141-2,1S0 14230-4, and SAE J1850 — Data not available

There are two conditions for which data are considered not available. One condition is that the service
is not supported and the other is that the service is supported but data are 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 specific 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 unnecessary communication, the ECU(s) which does.(do)|not
support a functionally requested PID, TID, or INFOTYPE is permitted not to send a negative|respdnse
message because another ECU will send a positive response message. Format and possible codes of
negative rg¢sponses are specified in 6.3.4.

Some servjces are supported by a vehicle but data might not always be available,when requested.|For
Services 0%16 and 061, if the test has not been run since test results were cleared, or for Service (121,
if freeze frame data has not been stored, or for Service 091¢, if the engine is rdnning, valid data will{not
be available. For these conditions, the manufacturer has the option either to hot respond or to resppnd
with data that are invalid (ISO 9141-2 and SAE J1850 only). The functional ‘description for these servjces
discusses the method to determine if the data are valid.

6.2.4.2 180 15765-4 — Data not available

There are five (5) conditions for which data are considered.not available:

a) Reque$t message is not supported: The ECU(s) which'does (do) not support the functional reqfiest
message shall not send any response message;

b) Request message is supported but data are not supported: The ECU(s) which does (do) supportthe
functignal request message but does (da).fiot support the requested data (e.g. PID, OBD Monitor ID,
TID, off INFOTYPE) 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
multiplle 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 shalllnot
send a|negative response message. If an ECU does not support any of the PIDs requested, it is|not
allowed to send a negativE-sesponse message;

c) Reque$t message is Supported but data are currently not available: The ECU(s) which does [do)
suppoft the functignal request message but does (do) not currently have the requested data
available shall respond with a negative response message with NRC 221¢ - ConditionsNotCorfect
(negat]ve response message format is specified in 6.3.3). For Services 0116, 0216, 0316, 0616,

0416, 836, and 0916, the use of a NRC 2216 is allowed. Use of 2214 for Service 0916 CVN request

- 11 FaSalat 1 -
be restricted Oy UDD TCZgUIdIOITS;

d) Request message is supported but data are not available within P2 timing: The behaviour of the
ECU(s) and the external test equipment is specified in 6.2.4.3;

e) Request message is supported but service cannot be performed within P2 timing: The behaviour
of the ECU(s) and the external test equipment is specified in 6.2.4.3. For Services 0416 and 0916, the
use of an NRC 781¢ is allowed.
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4.3 Data not available within P2 timing

4.3.1 Overview

The following subclauses specify the request/response message handling for each protocol if the data
are not available within the P2 timing in the ECU(s). The description in the subsection only applies to
Service 0916, INFOTYPE 0614 calibration verification numbers.

6.2.

4.3.2 1S09141-2 — Data not available within P2 timing

If a
wit

1 ECU(D) SUPPOUItS L}lt' fullLLiUlldl ICquesSt IMICSSdgc ‘UUL L‘lUﬁb 1oL tht‘ l.hﬁ lULlle'bLUL‘l L‘ldl
hin P2 timing, then a retry message handling routine shall be performed as follows:

a available

a) |If the response message is not received within P2k.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 §5'ms and 4 000 ms). The
retry message keeps the bus alive and prevents the external test equipment from haying to re-
initialize the bus (P3k-Line time out);

c) |The ECUs, which either have already sent a positive response message or have not senf a positive
response message, shall not restart the requested internal routine again;

d) |The external test equipment shall record if all ECUs hayessent the expected number qf response
messages;

e) |After successful completion of all response messages, the external test equipment shall send a
request message which is “not equal” to the “Repeated Request” message.

Additional description is included in the functignal description of the corresponding service

Figlire 12 illustrates the ISO 9141-2 (key byteés: 0816 081¢) data not available within P2 timirjg handling

ovefview.

Start P2 Start P2 Start P2
and P3 and P3 and P3
P23 kiine 3™ P23 kLine P2,3 k.Line
0255055 L0095 000 025505S 4000 5000 0255055 4000 S00
1 NP i o Ll
\
Start P2 Start P2 Start P2 Start P2
and P3 l and P3 I and P3 and P3 l
g P2,3 wiine N7 »3 K-iine 2,3 ke P23 e
S. 0255055 %000 5000 0255055 4000 5000 0255055 4000 5000 0255055 4000 5000
S | 1111 11 1111 11 1111 1 1
w
3 M YO t
fid B B H HE
: Sff I
E | | | | | | Next Request
. Request : Request Nof Equal
| E=7— repeated repeated Request Repeated
LReg . i i peated—|— — poate <
OBDECU #1: ; Positive | [Positive t
| | Respons Response|
OBDECU #2, :

OBDECU # 3 Positive

Respons

Figure 12 — ISO 9141-2 (key bytes: 0816 0816) data not available within P2 timing handling

overview
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For the ISO 9141-2 protocol, the response message timing P2k.1ine shall be in accordance with Table 2.
The P2k.line_min application timing parameter value depends on the key bytes as listed:

— Key bytes: 0816 0816: P2K-line_min = 25 ms;
— Key bytes: 9416 9416: P2K-line_min = 0 ms.
6.2.4.3.3 IS0 14230-4 — Data not available within P2 timing

If an ECU(s) supports the functional request message but does not have the requested data available
within P2 timing, handling shall be performed as follows:

a) The ECU(s) shall respond with a negative response message with NRC #84¢ -
RequestCorrectlyReceived-ResponsePending within P2 timing;

b) ECUs yhich require more time than P2k ine to perform the requested action shall'repeat|the
negatiye response message with NRC 7816 prior to expiration of P2K-Line until the positive
resporlse message is available;

c) After gll positive response messages have been received or a time out P2k.jine max has occurfed,
the external test equipment shall wait until P3x.1ine_min is reached to send.a new request messgge.

Figure 13 illustrates the ISO 14230-4 negative response code RC = 781¢/handling overview.

Start P2 and P3 Start,P2 and P3

P23K-Line | ——P23K Line—>
| I 4 | |
2ﬁ 50 ! 5.000 K 25 5057X Start of 5000

Start P2 and P3 AR Start P2 and.P3 next request
;E, P2,3K | ijne—— P2,3Kk_Lin -
£ . / . \ .
£ e 1 | R |
3 25) 50 5000 0).25) 50 5000
g Start P2 and P3 % A Start P2 and P3.\ 1) SA
[ P2,3K-Line—— ——P23k.Line —
- [ | b |
g CanﬂrmatiorPA 2/1 50 5,000 oA 25A 50 5000
@
X
w

Request Request
|
OBI) ECU #1 Neg. Response| Positive ¢
with RC=$78 Response
Neg‘Reéspon Positive
OBIp ECU #2 Wwith RC=$78 Response
Positive

OBI) ECU #3 Response
RC7BPendi
Cocu ?tefndmg 0 +1=1 +1=2 no change -1=1 -1=0
RC78Pending ECU#1 ECU#1 ECuU# ECU#t
EC{List ECU#2 no change ECU#2 ECU#2

Fiqure 13 — IS0 14230-4:— Negative response code RC = 7816 handling overview

6.2.4.3.4 SAE J1850 — Data not available within P2 timing

If an ECU(s) supports the functional request message but does not have the requested data available
within P2 timing, then a retry message handling routine shall be performed as follows:

a) If the response message is not received within P2j1g50, the external test equipment shall wait 30
(30 = 1) s and then retry the request message;

b) The retry message shall be stopped after one (1) minute from the original request;

c) The external test equipment shall record if all ECUs have sent the expected number of response
messages.
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An additional description is included in the functional description of the corresponding service.

Figure 14 illustrates the SAE J1850 data not available within P2 timing handling overview.

Start P2
P2 41850
0 100
1 1
Start P2 T

g P2 41 850
£ 0 30 000 60 000
=3 ! 1 ]
i
g A A A External Test A A A Wy A \ Start of
= Equipment next request
o repeats
o
5 request
ﬁ Next Request

Repeated Not Equal
I Reguest | Request | Request Repeated
OBD ECU #1 Positive Positive t

Response| |[Response
OBD ECU #2 Positive,
Response|
OBDECU #3 Positive
Response

6.2
SAH J1850

Thdre are two conditions for which data are considered not available:

a)
b)

Service is not supported;

Figure 14 — SAE J1850 — Data not available within P2 timing handling overvi

4.3.5 Data not available test conditions for protocols: ISO 9141-2, ISO 14230-4, and

Service is supported but data are not available at the time that the request is made.

Tabje 10 indicates the proper server/ECU'response for each protocol as detailed in 6.2.4.1.

Table 10 — Proper response from server/ECU with ISO 9141-2, ISO 14230-4, and SAE J1850

protocol
Service Condition 1SO 9141-2 SAE J1850 IS0 14230-4 NRC
004 or |Notallowed The ECU shall not |The ECU shallnot |ECU can either not respond 11
OAI%- respond. respond.
or
OF
send a negative response.
014 Not.supported |All ECUs shall All ECUs shall All ECUs shall respond to Servicp |111¢
respond to Ser- respond to Service |0116 PID 0014 if Service 0116 is
vice 0116 PID 0014 |011¢ PID 0014 if supported. If Service 0114 is not
if Service 011¢ Service 0116 is sup- |supported, ECU can either not
is supported. If ported. If Service  |respond
Service 014¢ is 0116 is not sup-
or
not supported, ported, no response
no response is is allowed. send a negative response.
allowed.
Unsupported |No response No response ECU can either not respond 1216
PID requested |preferred, posi- |preferred, posi- or
tive response is tive response is
allowed. allowed. send a negative response.
Supported PID |Positive response |Positive response is |Positive response is required. N/A
requested is required. required.
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Table 10 (continued)

Service Condition IS0 9141-2 SAE J1850 ISO 14230-4 NRC
0216 Not supported |The ECU shall not |The ECU shallnot |ECU can either not respond 1116
respond. respond.
or
send a negative response.
Supported PID |PID 021¢ indicates |PID 0214 indicates |PID 0214 indicates 00001, but 1216
requested, no |00001¢, butif PIDs|000016, butif PIDs |if PIDs are requested, ECU can
Freeze Frame |are requested, are requested, either not respond
A‘i-r\war‘i EClLLcan oit]ﬁnr ECllLcanoithor not
not respond or respond or send or
send invalid data, |invalid data, except |send a negative response, except
except if sup- if supported PIDs  |if supported PIDs (0016, 201, -..)
ported PIDs (0016, | (0016, 2016, ...) have |have been requested, then thé
2016, ...) have been |been requested, ECU shall send a response-with
requested, then |then the ECU shall |the supported PID and data’bytes.
the ECU shall send |send a response
aresponse with  |with the supported
the supported PID |PID and data bytes.
and data bytes.
nsupported |No response No response ECU can either not respond 1216
ID requested, |preferred, posi- preferred, posi- or
o Freeze tive response is tive response is
Frame stored |allowed. allowed. seiid a negative response.
Jupported PID |Positive response |Positive response is | PoSitive response is required. N/A
lequested, is required. required.
Kreeze Frame
qtored
nsupported |No response No response ECU can either not respond 1216
ID requested, |preferred, posi- preferred, posi- or
reeze Frame |tive response is tive'response is
tored allowed. allewed. send a negative response.
0316 I{Iot supported |The ECU shall not: | The ECU shall not |ECU can either not respond 1116
/0716 respond. respond. or
send a negative response.
Jupported, no |No respense pre- |No response pre- Positive response indicating no N/A
IDTCs stored ferred; positive ferred, positive DTCs is required.
response indi- response indicating
catingno DTCsis |no DTCs is allowed.
allowed.
Jupported, Positive response |Positive response is |Positive response is required. N/A
]])TCs stored is required. required.
0416 lilot supported |The ECU shall not |The ECU shallnot |ECU can either not respond 1116
respond. respond.
or
send a negative response.
Supported, The ECU shall not |The ECU shall not |Negative response is required. 2216
conditions not |respond. respond.
correct
Supported, Positive response |Positive response is |Positive response is required. N/A
conditions is required. required.
correct
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Service Condition 1SO 9141-2 SAE J1850 1SO 14230-4 NRC
0516 Not supported |The ECU shall not |The ECU shall not |ECU can either not respond 1611
/0616 respond. respond. or

send a negative response.
0516 Supported TID |If TIDs are If TIDs are If TIDs are requested, ECU can 1216
/06 requested, no |requested, ECU requested, ECU can |either not respond
16 stored data can either not either not respond
fn'yfn']qb]a rocpnnd or cand or cand invq“d or
invalid data. data. send invalid data or send negatiye
response.
Unsupported |No response No response ECU can either not respond 1216
TID requested, |preferred, posi- |preferred, posi- or
no stored data |tive response is tive response is
available allowed. allowed. send a negative response.
Supported TID |Positive response |Positive response is |Positive response is required. N/A
requested, is required. required.
stored data
available
Unsupported |No response No response ECU can either not respond 1216
TID requested, |preferred, posi- |preferred, posi- e
stored data tive response is tive response is
available allowed. allowed. send a negative response.
084 Not supported |The ECU shall not |The ECU shall not |ECU can either not respond 1116
respond. respond.
or
send a negative response.
Supported TID |Respond within *Respond within P2 |Respond within P2 timing. N/A
requested, con- | P2 timing. timing.
ditions correct
Supported TID |The ECU shall not |The ECU shall not |Negative response is required 2216
requested, respondior may |respond or may or
conditions not |respond with respond with a
correct a manufactur- manufacturer-spec- | may respond with a manufac-
er-specified value |ified value as DATA |turer-specified value as DATA A
as DATA A, which |A, which corre- which corresponds to the reason
corresponds to sponds to the rea- |the test cannot be run.
the reason the son the test cannot
test cannot be be run.
run.
Unsupported |No response No response ECU can either not respond 1216
TID requested |preferred, posi- |preferred, posi- or
tive response is tive response is
allowed. allowed. send a negative response.
0916 Not supported |The ECU shall not |The ECU shall not |ECU can either not respond 1116
respond. respond.
or
send a negative response.
Supported Positive response |Positive response is | Positive response is required. N/A
INFOTYPE is required. required.
requested,
data available
(VIN, CVN,
CALID)
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Table 10 (continued)

Service Condition 1SO 9141-2 SAE J1850 1SO 14230-4 NRC
Supported Respond within  |Respond within 1  |One or multiple negative 7816
INFOTYPE 1 min; do not min; do not restart |response message(s) required
requested, restart CVN CVN calculation. within P25 (25 - 50 ms) until
data not availa- | calculation. Test | Test tool sends positive response is sent.
ble, conditions [tool sendsretry |retry message after
correct (CVN) |message every 30s.

0,055 t0 4,0 s.
anpnrfnﬂ The ECUshallnot [Thoe EClIchall not ]\Tngafiun response is vnqnirnﬂ 771\1
INFOTYPE respond. respond.
equested,
ata not availa-
le, conditions
ot correct
VN), prior to
005 MY only
iklsupported No response No response ECU can either notrespond 1216
INFOTYPE preferred, posi- |preferred, posi-
lequested tive response is tive response is or
allowed. allowed. send a negative response.

NOTE1 1ISO 9141-2 and SAE J1850 do not support negative response codes:

NOTE 2

6.2.4.3.6
within P2 timing

The ECU(s)(which does (do) support the functional request message but does (do) not have the requeg
data avail
the followihg handling:

a)

b)

Negative response structure follows the scheme: 7F ¢, SerwicelD, NRC (e.g. 7F16, 0116, 1116)-

ISO 15765-4 — Data not available within P2'timing or service cannot be performed

ble within P2 timing or cannot perform the requested service within P2 timing shall perfi

The ECU(s) shall respond with a negative response message with NRC 783
RequestCorrectlyReceived-ResponsePending within P2 timing (not allowed for Service 0116, 0
0316, 616, 0716, and 0A16 requests);

After dorrect reception of the/negative response message with NRC 7816, the P2cAN max param
timing value shall be sett0 P2*cAN max (5 000 ms) by the external test equipment and the
which jhas sent the negative response message;

ted
brm

216,

bter
ECU

If another ECU also sends a negative response message with NRC 7816, the P2cAN max tinping

ter value shall be reloaded to P2*caN max;

hi€h{require more than P2*caN max to perform the requested action shall repeat

the

negatiyéresponse message with NRC 781¢ prior to expiration of P2*cAN max until correct recep

Fion

of the positive response message;

After all positive response messages have been received or timed out, P2*cAN max has occurred,

the P2caAN max timing parameter shall be reset to the values specified in Table 7.

The vehicle manufacturer is responsible to ensure that the network architecture of the vehicle does not
cause timing delays that exceed P2¢cAN max timing when responding to Services 0116, 0216, 0316, 0616,
0716, 0816, and 0A16 requests because a negative response message with NRC 7814 shall not be allowed.

Figure 15 illustrates the negative response message handling with NRC 7814 for the ISO 15765-4
interface.
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Key
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Client T_Data.req: diagnostic application issues functionally addressed request message to network layer.

All server T.Data.ind: network layer issues to diagnostic application the recepftion of a
request message,/All servers start the P2can timer using the value of P2¢an = P2¢AN max-
Client T_Datajcon: network layer issues to diagnostic application the confirmation of the completion of the
request_message. All NRCPendingCounter = 0. Client starts its P2¢can timer using the default feload value
P2caN=P2 cAN_max.

Server #1 T_Data.req: diagnostic application does not have the positive response message ready and issues
negative response message with NRC = 781¢ by a T_Data.req to the network layer within P2¢anN.

Client T_Data.ind: network layer issues to diagnostic application the reception of
a message. Since the received response message is a negative response message
with NRC = 781, the NRCPendingCounter for server #1 is incremented by 1 (0+1 = 1).

Client reloads P2¢an with P2*caAN max value.

Server #1 T_Data.con: network layer issues to diagnostic application the completion of the response message.

Server #2 T_Data.req: diagnostic application does not have the positive response message ready and issues
negative response message with NRC = 781¢ by a T_Data.req to the network layer within P2¢an

Client T_Data.ind: network layer issues to diagnostic application the reception of a
message. Since the received response message is a negative response message with
NRC = 7816, the NRCPendingCounter server #2 is incremented by 1 (0+1 = 1).

Client reloads P2¢an with P2* caAN max value.

Server #2 T_Data.con: network layer issues to diagnostic application the completion of the response message.
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7  Server #3 T_Data.req: diagnostic application has prepared the response message and issues a T_Data.req to
network layer within P2¢an.

8  Client T_DataSOM.ind: network layer issues to diagnostic application the reception of a StartOfMessage which
is initiated by the reception of a FirstFrame indication on CAN (see ISO 15765-2). Client reloads P2¢can with
P2*cAN max value.

9  Server #3 T_Data.con: network layer issues to diagnostic application the completion of the response message.
Client T_Data.ind: network layer issues to diagnostic application the completion of the response message.

10 Server #2 T_Data.req: diagnostic application has prepared the response message and issues a T_Data.req to
network layer within P2¢aN. The response message is a single-frame message.

11 Server # Data.con: network layer issues to diagnostic application the comp age.
Client T_Data.ind: network layer issues to diagnostic application the completion of the response mesgage.
Since the received response message is a positive response message, the NRCPendingCounter server #2 is
decremlented by 1 (1-1 = 0). Client reloads P2¢an with P2*cAN max value.

12 Server 1 T_Data.req: diagnostic application has prepared the response message and issueg a T_Data.rgq to
network layer within P2¢anN. The response message is a single-frame message.

13 Server #1 T_Data.con: network layer issues to diagnostic application the completion of the response message.
Client | T_Data.ind: network layer issues to diagnostic application~, the completion | of
the rpsponse message. Since the received response message is-~“a positive respnse
message, the NRCPendingCounter server #1 is decremented \“"by 1 (1-1 = [ 0).
Client reloads P2can with P2cAN max value.

Fighre 15 — ISO 15765-4:— Negative response code NRC€= 7816 handling overview
6.2.4.3.7 |Data not available — Test conditions for protocol: ISO 15765-4 Diagnostic
communidation over CAN
The follow|ng are the five (5) conditions for which data are considered not available:

— servicg¢ is not supported;

— servic¢ is supported but data are not sGpported;

— servic¢ is supported but data are not-available at the time that the request is made;

— servic¢ is supported but data aré not available within P2 timing;

— servicg¢ is supported but.¢annot be performed within P2 timing.

Table 11 indicates the proper server/ECU response as detailed in 6.2.4.2.

Table\11 — Proper response from server/ECU for ISO 15765-4 protocol
Service Condition ISO 15765-4 NRC
0116 INot cnppnrtpd All ECUs shall rpﬁpnnd to Service 011 PID 0044 if N’/A |

Service 0116 is supported. If Service 0114 is not sup-
ported, no response is allowed.

Unsupported PID requested The ECU shall not respond. N/A

Supported PID requested Positive response is required (no negative response |N/A
message with NRC 7814 allowed).

Support PID 0014 requested dur- |Positive response is required or 2116

ing initialization . .
negative response for max of 5 times.
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Table 11 (continued)
Service Condition I1SO 15765-4 NRC

0216 Not supported The ECU shall not respond. N/A
Supported PID, frame XX1¢ 1) The ECU shall respond to PID 0214 frame XX1¢; PID |N/A
requested, no Freeze Frame 0216 frame XX1¢ shall indicate 00001¢.
stored 2) The ECU shall respond with support PIDs for frame

XX16 (0016, 2016, -..)-
3) If PIDs other than support PIDs or PID 021¢ are
reauastad tho ECII chall naot racnand
by el =y )l ot
Unsupported PID, frame XX1¢ PID 0216 frame XX1¢ indicates 000016, but if any othqr |[N/A
requested, no Freeze Frame PIDs are requested, ECU shall not respond.
stored
Supported PID, frame XX1¢ 1) The ECU shall respond to PID 021¢ frame XX1¢ N/A
requested, Freeze Frame stored within P2 timing.
2) The ECU shall respond with support PIDs for
frame XX16 (0016, 2016 ...) withinyP2 timing and shall
respond to PIDs frame XX1¢4 indicated as supported
within P2 timing.
Unsupported PID, frame XX1¢ The ECU shall not respoend. N/A
requested, Freeze Frame stored

031k / Not supported The ECU shall not respond. N/A

82;66/ Supported, no DTCs stored Positive response indicating no DTCs is required. N/A
Supported, DTCs stored Positiveresponse including the stored DTCs is N/A

requiréd.

041k Not supported The ECU shall not respond. N/A
Supported, conditions not correctyx [Negative response is required. 2216
Supported, conditions correct Positive response message required. Multiple nega- 78

tive response messages allowed within a maximum
time of 5 000 ms after request until positive responsg
is required.

061 Not supported The ECU shall not respond. N/A
Supported OBDMID requested, no |Positive response required; test values, min and may |N/A
stored data dvailable limits shall be set to 001¢.

Unsupperted OBDMID requested, |The ECU shall not respond. N/A
no stored/data available

Supported OBDMID requested, Positive response is required. N/A
stored data available

Unsupported OBDMID requested, |The ECU shall not respond. N/A
stored data available

0816 Not supported The ECU shall not respond. N/A
Supported TID requested, condi- |Positive response is required. N/A
tions correct
Supported TID requested, condi- |Negative response required. 2216
tions not correct
Unsupported TID requested The ECU shall not respond. N/A
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Table 11 (continued)

Service Condition IS0 15765-4 NRC

0916 Not supported The ECU shall not respond. N/A

Supported INFOTYPE requested, |Positive response is required. N/A

data available (VIN, CVN, CALID)

Supported INFOTYPE requested, |Initial negative response message required within 7816

data not available, conditions P2max (50 ms) and consecutive negative response

correct (CVN) message(s) is (are) required within P25 (5.0 s) until

positive response is sent.

Supported INFOTYPE requested, |Negative response is required. 2276

data not available, conditions not .

correct (CVN), prior to 2005 MY Epsrle (;f NRC 2216 may be restricted by OBD regula-

only ions.

Unsupported INFOTYPE The ECU shall not respond. N/A

equested

0016, 051¢ |[Not allowed The ECU shall not respond. N/A
or 0B1g -
OF16
NOTE Negative response structure follows the scheme: 7F1¢, ServicelD, NRC(e.g. 7F16, 0116, 1116).
6.2.5 Mgaximum values
If the data|value exceeds the maximum value possible to be sent, the on-board system shall send|the
maximum [value possible (FF1¢ or FFFF16). The external.test equipment shall display the maximum
value or an indication of data too high. This is not normally critical for real-time diagnostics, but| for
example, i{“the case of a misfire at high vehicle speed with resulting freeze frame data stored, this will
be very valuable diagnostic information.
6.2.6 Inyalid signals
In distribufed network architectures, certain OBD devices may be hardwired to other ECUs or may be
independent OBD mechatronic device$;-€.g. smart sensor/actuator connected through a network ffom
another EQU (both referred to as remote OBD devices). When remote OBD devices are not hardwired to
the OBD E(QU and the data are net received over the data bus from the specific remote OBD device, this
might occur for two reasons; either the remote ECU is not functioning and sending any data, or the  BD
device that is hardwired te th€ remote ECU has failed and the remote ECU is sending a message With
invalid datp for the OBD feniote device. In either one of these cases, the primary OBD ECU shall report
Service 0114 and Service 0214 data parameters as the minimum or maximum value to indicate that{the
signal has hot beendareceived. A PID which includes this invalid data (no signal) shall either be reported
with a migimumsyalue (0016 or 000016) or maximum value (FF16 or FFFF1¢), e.g. PID 0D1¢ “Velicle
Speed Sengor/<=\FF16 = 255 km/h, PID 2F1¢ “Fuel Level Input” = 0016 = 0,0 %. The reported value shall
be determinéd by the manufacturer based on system design and network architecture to represent{the

6.3 Diagnostic message format

6.3.1 Addressing method

Functional addressing shall be used for all request messages because the external test equipment does
not know which system on the vehicle has the information that is needed.
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.2 Maximum message length

2.1 1S09141-2,1S0 14230-4, SAE J1850 — Maximum message length

The maximum message length for request and response messages is limited to seven (7) data bytes.

For SAE J1850 and ISO 9141-2 interfaces, each unique diagnostic message specified in this part of
ISO 15031 is a fixed length, although not all messages are the same length. For Services 0116 and 021,
message length is determined by parameter identification (PID). Several PIDs, e.g. 0616 - 0916, require
readmg of PIDs 1316 and/or 1D16 to determlne whether a data byte B is 1ncluded in the response

6.3

Table 12 specifies the request message format.

ded in the first byte of the header.

2.2 IS0 15765-4 — Maximum message length

maximum message length is specified in ISO 15765-4. For requestinessages, the messa
ted to seven (7) data bytes.

3 Request/Response message format

3.1 1S09141-2,1S0 14230-4, SAE 1850, ISO 15765:4 — Request message format

e message
for proper
itional data

ipformation

re length is

Table 12 — Request message format for ISO 9141-2, ISO 14230-4, SAE J1850, ISO 1§765-4
Daga Byte Parameter Name Cvt | Byte Value |Mnemonic

#1 Request Service Identifier M XX16 SIDRQ

#2 service-specific data byte#1 U XX16 —

#3 service-specific data byte#?2 U XX16 —

#4 service-specific data'byte#3 U XX16 —

#5 service-specific databyte#4 U XX16 —

#6 service-specific data byte#5 9) XX16 —

#7 service-specific/data byte#6 §) XX16 —
Theg message format-defined for some services for the ISO 15765-4 protocol allows for gn optional
number of databyteés in the request message sent by the external test equipment. If these are included
in the request message, support of those optional data bytes becomes mandatory for the seryer/ECU.
6.3)3.2, \IS0 9141-2,1S0 14230-4, SAE J1850 — Positive response message format
Table43 cpnr‘iﬁ'nc the pncifivn responsemessage format

Table 13 — Positive response message format for 1ISO 9141-2, ISO 14230-4, SAE J1850

Data Byte Parameter Name Cvt | Byte Value | Mnemonic
#1 Positive Response Service Identifier M XX16 SIDPR
#2 service-specific data byte#1 U XX16 —
#3 service-specific data byte#2 U XX16 —
#4 service-specific data byte#3 U XX16 —
#5 service-specific data byte#4 §) XX16 —
#6 service-specific data byte#5 §) XX16 —
#7 service-specific data byte#6 U XX16 —
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6.3.3.3

ISO 15765-4 — Positive response message format

Table 14 specifies the positive response message format.

Table 14 — Positive response message format for ISO 15765-4

Data Byte Parameter Name Cvt | Byte Value | Mnemonic

#1 Positive Response Service Identifier M XX16 SIDPR

#2 service-specific data byte#1 U XX16 —

#3 service-specific data byte#2 U XX16 —

#4 service-specilic data byte#3 U XX16 —
#n-2 service-specific data byte#m-2 U XX16 —
#n-1 service-specific data byte#m-1 U XX16 —

#n service-specific data byte#m U XX16 —

n: This valpe depends on the response message length.
m: This valpie depends on the response message length - 1.
6.3.3.4 150 14230-4,1S0 15765-4 — Negative response message format
This subclguse includes additions, exceptions, and/or restrictions for ISO 14230-4 and I1SO 15765-4
Table 15 specifies the negative response message format.
Table 15 — Negative response message format for ISO 14230-4, ISO 15765-4
Data Byte Parameter Name Cvt | Byte Value | Mnemonic

#1 Negative Response Service Identifier M 7F16 SIDNR

#2 Request Service Identifier M XX16 SIDRQ

#3 Response Code M XX16 RC_

6.3.4 Repsponse code parameter definition
Response fodes shall be implemented in an ECU that supports a service(s) not having valid data
available af the time of a request.or-which cannot respond with valid data available within P2k.p,ine pnd
P2caN timing.
Table 16 d¢fines negativeresponse codes.
Table 16 — Negative response code (NRC) definition
Supported by } ‘Byte o .
ISO Prototol \alue Definition of Response Code Mnem0111c
14230- 1016 |generalReject GR :
This response code indicates that the service is rejected but the server
(ECU) does not specify the reason of the rejection.
14230-4 1116 |[serviceNotSupported SNS
This response code indicates that the requested action will not be taken
because the server (ECU) does not support the requested service.
14230-4 1216 |subFunctionNotSupported-InvalidFormat SFNSIF
This response code indicates 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 does not match the pre-
scribed format for the specified service.
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Table 16 (continued)

Supported by
ISO Protocol

Byte
Value

Definition of Response Code

Mnemonic

14230-4

2146

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 ISO 15765-4.
In a multi-client (more than one external test equipment, e.g. telematic
client) environment, the diagnostic request message of one client might

he hlacked fnmhr\v‘arl]v l‘\v anoagative rnchnncn mnccan‘n with Pnchnhcn
r t=)

code 2116 while another cllent finishes a dlagnostlc task Therefore this
negative response code (NRC) is only allowed to be used during the ini-
tialization sequence of the protocol.

NOTE Ifthe server (ECU) is able to perform the diagnostic task but
needs additional time to finish the task and prepares the response
message, the negative response message with response cade.781¢ is used
instead of 211¢.

[4230-4
[ 5765-4

2216

conditionsNotCorrectOrRequestSequenceError

This response code indicates that the requested action will not be taken
because the server (ECU) prerequisite conditionsare not met. This
request might also occur when sequence-sensitive requests are issued in
the wrong order.

CINCORSE

[4230-4
[ 5765-4

7816

requestCorrectlyReceived-ResponsePending

This response code indicates that the request message was received
correctly and that any parametets 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 ree€ive another request. The negative response
message with this xesponse code may be repeated by the ECU(s) within
P2K-Line = P2¢An='P2*nax until the positive response message with the
requested data is available.

RICR-RP

6.3

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 [S@*9141-2 interfaces, the value of the first header byte is dependent on

Lhe bit rate

of the data link anid the type of message (see SAE J1850 and ISO 9141-2). The second header] byte has a
valye that depends on the type of message, either a request or a response.

For

[SO 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 addfress of the
rec¢iver of the message. The third header byte for all interfaces is the physical address of the sender of
the addresses

in the range from F01¢ to FD16. 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 this part of ISO 15031 for any purpose other than emissions-related diagnostic
messages. When they are used, they shall conform to this specification.

Table 17 defines the diagnostic message format for ISO 9141-2, ISO 14230-4, and SAE J1850 protocols.
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Table 17 — Diagnostic message format for ISO 9141-2, ISO 14230-4, SAE J1850

Header Bytes (Hex) Data Bytes
Priority/Type Target Address Source Address #1 | #2 | #3 | #4 | #5 | #6 | #7 | ERR | RESP
(hex) (hex)
Diagnostic Request at 10,4 kbit/s: SAE J1850 and ISO 9141-2
6816 | 6A16 | Flig |Maximum 7 data bytes | Yes | No
Diagnostic Response at 10,4 kbit/s: SAE J1850 and ISO 9141-2
4816 | 6B1g | ECU addr |Maximum 7 data bytes | Yes | No
Diagnostic Request at 10,4 kbit/s (ISO 14230-4)
1LLLLLL, | 3316 | Flig | Maximum 7 data bytes | Yes () Np
Diagnostic Response at 10,4 kbit/s (ISO 14230-4)
10LL LLLL> | Flig | ECU addr |Maximum 7 data bytes | Yes | Np
Diagnostic Request at 41,6 kbit/s (SAE J1850)
6116 | 6A16 | Fl1e |Maximum 7 data bytes | Yes | Yds
Diagnostic Response at 41,6 kbit/s (SAE J1850)
4116 | 6B16 | ECU addr |Maximum 7 data bytes | Yes | Yés

NOTE ILL LLLL = Length of data bytes; RESP = In-frame response; ERR)=Error detection.

6.3.6 Header byte definition of ISO 15765-4

Each CAN frame is identified by a CAN Identifier. The size 6fthe identifier is either 11 bit or 29 bit. [The
CAN identffier shall always be followed by an eight (8)<byte CAN frame data field [see ISO 1576p-4;
section “D3ta length code (DLC)”]. Depending on the message type, up to three (3) bytes (FlowContjrol)
are used for the PCI (protocol control information)prior to the service identifier (only included in single
frame or fifst frame) and data bytes of the messageé.

Table 18 de¢fines the diagnostic message format for ISO 15765-4 protocol.

Table 18 — Diagnostic message format for ISO 15765-4

Header Bytes CAN frame data field
CAN Identifier (11 or 29 bit) w1 | o#2 | w3 | wa | w5 | w6 | w7 #8

6.3.7 Data bytes definition of ISO 9141-2, ISO 14230-4, SAE J1850, and ISO 15765-4

For the 1S 9141-2;.1S0 14230-4, and the SAE J1850 protocol, the first data byte following the headér is

5ti icei i i stic
hme
, : : , \me
type), then dlagnostlc service 1dent1f1er and the remalnmg data bytes vary dependmg on the specific
diagnostic service.

6.3.8 Non-data bytes included in diagnostic messages with SAE J1850

All diagnostic messages use a cyclic redundancy check (CRC) as in SAE ]J1850 as the error detection
byte (ERR). In-frame response (RSP) is specified as optional in SAE J1850. For messages specified in
this part of ISO 15031, 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 message elements that may be included in
diagnostic messages. Use of these message elements is beyond the scope of this part of ISO 15031 but
needs to be considered when specifying total diagnostic messages.
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6.3.9 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.

In the bit position convention, some data byte values include descriptions 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

6.4
Wh
firs

rep
ISO

6.5
Thi

6.6
All
IM

related vehicle technology.'The data size of those PIDs exceeds the maximum messag

the
the

6.7

Tabje 19 indicates the type of data and minimum requirements for the display format.

least significant bit (LSB) is referred to as “bit 0,” as shown in Figure 16.
MSB LSB
7 6 5 4 3 2 1 0

Figure 16 — Bit position within a data byte

Byte order convention

en reporting data larger than one byte, the Most Significant-Byte (or high byte) is r
I data byte followed by the next most significant bytes. The’Least Significant Byte (or 1
brted as the last data byte. This convention is shown in numerous examples throughout
15031.

Allowance for expansion and enhanced diagnostic services

Definition of PIDs for services/011¢ and 0214
PIDs are defined in SAE J1979-DA.
ORTANT — Several new.PIDs have been defined in SAE J1979-DA based on new ¢

non-CAN protocols(SAE J1850, ISO 9141-2, ISO 14230-4). Those PIDs are not sup
non-CAN protocols.

Format of/data to be displayed

Table 19 — Format of data to be displayed

eported as
bw byte) is
Lhis part of

5 part of ISO 15031 allows for the addition of-diagnostic services both as industry stamdards and
manufacturer-specific services. The diagnosticsérvices 0016 through 0F16 are ISO/SAE rese

rved.

bmissions-
e Jength of
ported by

Data Services Display Format
Device ID - source address of |All ISO 9141-2: Hexadecimal (0016 to FF16)
response ISO 14230-4:  Hexadecimal (0016 to FF1g)
SAE ]J1850: Hexadecimal (0014 to FF1g)
ISO 15765-4:  Hexadecimal (11 bit or 29 bit CAN Identifier)
Parameter ID (PID) 0116 and 0214 Hexadecimal (0014 to FF16) description (see SAE J1979-DA)
Frame number 0216 Decimal (0 to 255)
Data values 0116 and 0216 See SAE J1979-DA

Diagnostic trouble codes 0316, 0716, and 0A1¢ | “P”, “B”, “C”, or “U”, plus 4 hexadecimal characters and/or DTC

definition (see SAE J2012-DA)
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Table 19 (continued)

Data Services Display Format

Test ID

0516, 0616, and 081¢ |Hexadecimal (0016 to FF1¢)

Test value and test limits

0516
- decimal (0 to 255) for Test IDs greater than 8014

Engineering units for Test IDs less than 8014 (see SAE J1979-DA)

Test value and test limits

0616 Decimal (0 to 65 535)

Component ID

0616 Hexadecimal (0014 to 7F16)

Optional data bytes

0816 4 bytes, each decimal (0 to 255) (see SAE J1979-DA)

Vehicle infg

rmation type 0916 Hexadecimal (0016 to 7F16) (see SAE J1979-DA)

Vehicle infq

rmation data 0916 See SAE J1979-DA

NOTE
0916 data.

|

7 Diagy
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7.1.1 Fu

The purpa
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included in
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by the sys
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Not all PID
for each E(
Service 01
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defined as
ECUs.

7.1.2 Message-databytes

SO 15031-4/SAE ]J1978 specifies further guidelines and examples on displaying Service 0116 thrg

jostic service definition for ISO 9141-2, 1SO 14230-4, and SAE J1850
ice 0116 — Request current powertrain diagnostic data

nctional description

se of this service is to allow access to current emission-related data values, includli
htion includes parameter identification (PID) value that indicates to the on-board sys
c information requested. PID specifications;scaling information, and display formats
SAE J1979-DA.

shall respond to this message by transmitting the requested data value last determlﬁl
tem. All data values returned for sensor readings will be actual readings, not defaul
values used by the system because of a fault with that sensor.

s are applicable or supported by all systems. PID 0014 is a bit-encoded PID that indicd
U, which PIDs that ECU supports. PID 0014 shall be supported by all ECUs that respond
6 request because the external test equipment that conforms to SAE J1978 uses the presg
se message by the yehicle to this request message to determine which protocol is suppoi
tic communications/SAE J1979-DA defines how to encode supported PIDs.

t

NT — All emissions-related OBD ECUs which support at least one of the services defi
t of ISO 15031 shall support Service 0116 and PID 001¢. Service 0116 with PID 004
the universal “initialization/keep alive/ping” message for all emissions-related (

6

7.1.2.1 Request current powertrain diagnostic data request message definition (read-

ugh

ng

hputs and outputs, digital inputs and outputs, and’system status information. The reqyiest
tem
are

ed
or

tes,
to a
nce

ed

hed

is

)BD

supported PIDs)
Table 20 — Request current powertrain diagnostic data request message (read-supported
PIDs)
Data Byte Parameter Name Cvt | Byte Value | Mnemonic
#1 Request current powertrain diagnostic data request SID M 0116 SIDRQ
#2 PID (see SAE J1979-DA) M XX16 PID
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7.1.2.2 Request current powertrain diagnostic data response message definition (report
supported PIDs)

Table 21 — Request current powertrain diagnostic data response message (report supported

PIDs)
Data Byte Parameter Name Cvt | Byte Value | Mnemonic
#1 Request current powertrain diagnostic data response SID M 4116 SIDPR
data record of supported PID = [ PIDREC_

#2 supportedPib vt XXTo PID
#3 data A, M XX16 DATA_A
#4 data B, M XX16 DATA_B
#5 data C, M XX16 DATA_C
#6 dataD] M XX16 DATA_D

7.} 2.;% Request current powertrain diagnostic data request message definition (read PID

valye

able 22 — Request current powertrain diagnostic data’request message (read PID value)

Daka Byte Parameter Name Cvt | Byte Value | Mnemonic
#1 Request current powertrain diagnostic data request SID M 01 SIDRQ
#2 PID (see SAE J1979-DA) M/Ca XX16 PID

a  |C = Conditional — PID value is one of the supported PIDs of previous response message.

7.1]2.4 Request current powertrain diagnostic data response message definition (report PID

value)

Table 23 — Request current powertrain diagnostic data response message (report P[D value)

Data Byte Parameter Name Cvt |Byte Value | Mnemonic
#1 Request current pewertrain diagnostic data response SID M 4116 SIDPR

data record’ef 1st supported PID = | PIDREC_

#2 PID M XX16 PID
#3 data A, M XX16 DATA_A
#4 data B, Ca XX16 DATA_B
#5 data C, XX16 DATA_C
#6 dataD] XX16 DATA_D

a  C=Conditional — data B - D depend on selected PID value.

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

7.1.3 Parameter definition

7.1.3.1 PIDs supported

SAE ]J1979-DA specifies the interpretation of the data record of supported PIDs.
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7.1.3.2 PID and data byte descriptions

SAE ]J1979-

DA specifies standardized emission-related parameters.

7.1.4 Message example

The example below shows how the “Request current powertrain diagnostic data” service shall be
implemented.

7.1.4.1 Step #1: Request supported PIDs from vehicle

The extery
SAE J1979

al test equipment requests supported PIDs (PID = 0014, 2016) from the vehicle. Réfe

DA to interpret the data bytes in the response messages.

Table 24 — Request current powertrain diagnostic data request message

I to

Message Djrection:

External test equipment — All ECUs

Message Type: Request
Data Byte] Description (all values are in hexadecimal) Byte Value| Mnemonif
#1 Request current powertrain diagnostic data request SID 0146 SIDRQ
#2 PID used to determine PID support for PIDs 0114 - 2016 0016 PID

Table 25 — Request current powertrain diagnostic.data response message

Message Djrection:

ECU#1 — External test equipment

Message Type: Response

Data Byte, Description (all values are in hexadecimal) Byte Value Mnemonifg
#1 Request current powertrain diagnostic data response SID 4116 SIDPR
#2 PID requested 0016 PID
#3 Data byte A, representing support.for PIDs 0114, 0316 - 0816 | 10111111 = BF4¢ DATA_A
#4 Data byte B, representing support for PIDs 0914, 0B16 - 1016 | 10111111 = BF1¢ DATA_B
#5 Data byte C, representing support for PIDs 1116, 1316, 1516 101010002 = A81¢ DATA_C
#6 Data byte D, representing support for PIDs 1916, 1C16, 2016 10010001, = 9146 DATA_D

Table 26 — Request current powertrain diagnostic data response message

Message Djrection:

ECU#2 — External test equipment

Message Type: Response
Data Byte, Description (all values are in hexadecimal) Byte Value Mnemonif

#1 Réquest current powertrain diagnostic data response SID 414 SIDPR
#2 PID requested 0016 PID
#3 Data byte A, representing support for PID 011¢ 10000000b =8016¢ DATA_A
#4 Data byte B, representing support for PID 0D1¢ 00001000b = 0816 DATA_B
#5 Data byte C, representing no support for PIDs 1116 - 1814 00000000b =001¢ DATA_C
#6 Data byte D, representing no support for PIDs 1916 - 2016 00000000b =001 DATA_D
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Table 27 — 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 Mnemonic
#1 Request current powertrain diagnostic data request SID 0116 SIDRQ
#2 PID requested 2016 PID

Table 28 — Request current powertrain diagnostic data response message

Message Direction:

ECU#1 — External test equipment

Mesgsage Type: Response
Data Byte Description (all values are in hexadecimal) Byte Value Mmnemonic
#1 Request current powertrain diagnostic data response SID 411e SIDPR
#2 PID requested 2016 PID
#3 Data byte A, representing support for PID 2116 10000000b = 8016 DATA_A
#4 Data byte B, representing no support for PIDs 2916 - 3016 00000000b =001¢ )ATA_B
#5 Data byte C, representing no support for PIDs 3116 - 3814 00000000b =001 DATA_C
#6 Data byte D, representing no support for PIDs 391¢ -4045 00000000b =001¢ OATA_D
NOTE ECU#2 does not send a response message because.it'indicated with the previous respoise message

that)it does not support PID 2016.

Now the external test equipment creates an internal list of supported PIDs for each ECU.
(ECM) supports the following PIDs: 0116, 03160916, 0B16 — 1116, 1316, 1516, 1916, 1C16, 201

ECU#2 (TCM) supports the PIDs 0116 and 0D1p:

7.144.2 Step #2: Request PID from vehicle

The external test equipment requests the following PID from the vehicle:

Table 29 —="Request current powertrain diagnostic data request message

[he ECU#1
, 2116. The

PID 0116: Number of emi§sion-related powertrain DTCs and MIL status, PID is supported by ECU#1
(ECM) and ECU#2 (TCM)

Megsage Direction:

External test equipment — All ECUs

Megsage Type: Request
Data Byte Description (all values are in hexadecimal) Byte Value| Mnhemonic
#1 Request current powertrain diagnostic data request SID 0116 SIDRQ
#2 PIDTNUmMDber of emission-reiated powertrain D1Cs and MIL status 0116 PID

Table 30 — 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| Mnemonic
#1 Request current powertrain diagnostic data response SID 4116 SIDPR
#2 PID: Number of emission-related powertrain DTCs and MIL status 0116 PID
#3 MIL: ON; Number of emission-related powertrain DTCs: 0114 8116 DATA_A
#4 Misfire -, Fuel system -, Comprehensive monitoring 0716 DATA_B
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Table 30 (continued)
Message Direction: ECU#1 — External test equipment
Message Type: Response
Data Byte Description (all values are in hexadecimal) Byte Value| Mnemonic
#5 Catalyst -, Heated catalyst -, ..., monitoring supported EF16 DATA_C
#6 Ciatalyst -, Heated catalyst -, ..., monitoring test complete/not com- 6316 DATA_D
plete

lI'able 51 — Request current powertrain diagnostic data response message

Message Djrection:

ECU#2 — External test equipment

Message Type: Response
Data Byte Description (all values are in hexadecimal) Byte Value ). *“Mnemonif

#1 Request current powertrain diagnostic data response SID 4116 SIDPR

#2 PID: Number of emission-related powertrain DTCs and MIL status 0116 PID

#3 MIL: OFF; Number of emission-related powertrain DTCs: 011¢ 0116 DATA_A

#4 Comprehensive monitoring: supported, test complete 0416 DATA_B

#5 Catalyst -, Heated catalyst -, ..., monitoring supported 0016 DATA_C

#6 Catalyst -, Heated catalyst -, ..., monitoring test compléte/not 0016 DATA_D

complete

The ECU#1 (ECM) reports MIL commanded on, one stored 'DTC, all monitors as supported, catalyst,
heated catplyst, oxygen sensor and oxygen sensor heatet as not completed, and all other monitorf as
completed
The ECU#Z (TCM) reports MIL commanded off, oné-stored DTC, comprehensive components monitdr as
supported jand complete, and all other monitors:as not supported.

The extern

PID 19

al test equipment requests the following PID from the vehicle:

16: Bank 2 - Sensor 2, PID is;supported by ECU#1 (ECM).

Table 32 — RequeSt)current powertrain diagnostic data request message

Message Djrection:

Extérnal test equipment — All ECUs

Message Type: Request
Data Byte Description (all values are in hexadecimal) Byte Value| Mnemonif
#1 Request current powertrain diagnostic data request SID 0116 SIDRQ
#2 PID:'Oxygen Sensor Output Voltage (B2 - S2) 1916 PID
Short-term Fuel Trim (B2 - S2)
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Table 33 — 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| Mnemonic
#1 Request current powertrain diagnostic data response SID 4116 SIDPR
#2 PID: Oxygen Sensor Output Voltage (B2 - S2) 1916 PID
Short-term Fuel Trim (B2 - S2)
#3 Oxygen Sensor Output Voltage (B2 - S2): 0,8 Volt AO016 DATA_A
#4 Short-term Fuel Trim (B2 - S2): 93,7 % 7816 IDATA_B
NOTE ECU#2 does not support PID 191¢ and therefore does not send a response messagg.
7.2| Service 0216 — Request powertrain freeze frame data
7.2{1 Functional description
The purpose of this service is to allow access to emission-related data values in a freeze fframe. This
allows expansion to meet manufacturer-specific requirements notnecessarily related to tHe required
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7.2.2 Message data bytes

7.2.2.1 Request powertrain freeze frame data request message definition (read-supported

PIDs)

Table 34 — Request powertrain freeze frame data request message (read-supported PIDs)

Data Byte Parameter Name Cvt | Byte Value | Mnemonic
#1 Request powertrain freeze frame data request SID M 0216 SIDRQ
#2 PIb-{see-SAEJH979-DA3 ot XX15 PHD
#3 frame # M XX16 FRNO

7.2.2.2 Request powertrain freeze frame data response message definition (report supported

PIDs)

Table 35|— Request powertrain freeze frame data response message (report supported PIDs)

Data Byte Parameter Name Cvt-| Byte Value | Mnemonic
#1 Request powertrain freeze frame data response SID 4216 SIDPR
#2 PID M XX16 PID
#3 frame # M XX16 FRN(

data record of supported PIDs = [ DATAREC_

#4 Data A: supportédPIDs, M XX16 DATA JA
#5 Data B: suppetted PIDs, M XX16 DATA B
#6 Data C: supported PIDs, M xXX16 DATA]C
#7 Data Disupported PIDs | M XX16 DATA|D

7.2.2.3 Request powertrain freeze frame)data request message definition (read freeze frame

PID value)
Table 3p — Request powertrdin freeze frame data request message (read freeze frame PID
value)
Data Byte Parameter Name Cvt |Byte Value| Mnemopic
#1 Request current powertrain diagnostic data request SID M 0216 SIDRQ
#2 PID (see’SAE]1979-DA) M/Ca XX16 PID
#3 frame# M XX16 FRN(

a  (C=Cond

itional. PID value shall be one of the supported PIDs of previous response message.

48
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7.2.2.4 Request powertrain freeze frame data response message definition (report freeze
frame PID value)

Table 37 — Request powertrain freeze frame data response message (report freeze frame PID

value)
Data Byte Parameter Name Cvt | Byte Value | Mnemonic
#1 Request powertrain freeze frame data response SID M 4216 SIDPR
#2 PID M XX16 PID
#3 frame+# v XXTo FRNO
datarecord = [ DATAREC_
#4 Data A, M XX16 DATA_A
#5 Data B, Ca XX16 DATA_B
#6 Data C, C XX16 DATA_C
#7 DataD] XX16 DATA_D
a  |C = Conditional. Data B - D depend on selected PID value.

7.213

Parameter defin

ition

7.2]3.1 PIDs supported

SAH J1979-DA specifies the interpretation of the data record of supported PIDs.

7.2)3.2 PID and data byte descriptions

SAH J1979-DA specifies standardized emissjon*related parameters.

7.2{3.3 Frame # description

Thd frame number identifies the freeze frame, which includes emission-related data valued in case an
emission-related DTC is detected\by the ECU.

7.2/4 Message example

7.2/4.1 General

Theg example tbelow shows how the “Request powertrain freeze frame data” servicg shall be
implemented.

7.2}4.2"\ 'Step #1: Request supported powertrain freeze frame PIDs from vehicle

The external test equipment requests all supported powertrain freeze frame PIDs of freeze frame 0014

from the vehicle. Refer to the example of Service 0114 on how to request supported PIDs.

Asaresult of the supported PID request, the external test equipment creates an internal list of supported
PIDs for each ECU. ECU#1 (ECM) supports the following PIDs: 0216 — 0916, 0B16 - 0E16. ECU#2 (TCM)
does not support any PIDs for this service.

© ISO 2015 - All rights reserved
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7.2.4.3 Step #2: Request PID 0216 “DTC which caused freeze frame to be stored” from vehicle

7.2.4.3.1

Case #1: Freeze frame data are stored in ECU#1

Now the external test equipment requests PID 021¢ of freeze frame 0016 from the vehicle. Since the
ECU#2 (TCM) does not store a freeze frame data record, only the ECU#1 (ECM) will send a response

message.

In this example, the freeze frame data are stored based on a DTC P0130 occurrence. The parameter
value of PID 0216 “DTC that caused required freeze frame data storage” is set to the DTC P0130.

Table 38 — Request powertrain freeze frame data request message

Message Djrection:

External test equipment = All ECUs

Message Type: Request
Data Byte Description (all values are in hexadecimal) Byte Value\~ Mnemonif
#1 Request powertrain freeze frame data request SID 0216 SIDRQ
#2 PID: DTC that caused required freeze frame data storage 0216 PID
#3 Frame # 0016 FRNO
Table 39 — Request powertrain freeze frame dataresponse message
Message Djrection: ECU#1 — External test equipment
Message Type: Response
Data Byte Description (all values are in hexadecimal) Byte Value| Mnemonif
#1 Request powertrain freeze frame data respouse SID 4216 SIDPR
#2 PID: DTC that caused required freeze frame data storage 0216 PID
#3 Frame #: 00 0016 FRNO
#4 DTC High Byte of P0130 0116 DATA_A
#5 DTC Low Byte of P0130 3016 DATA_B
7.2.4.3.2 | Case #2: No freeze frame data are stored in any ECU

If no freezg
any freeze
DATA_B of

Table’40 — Request powertrain freeze frame data request message

frame data are stored, then the ECU(s) which support(s) this service but does (do) not have
frame stored shall send a response message with the parameter values of DATA_A jand
PID 0216 “DTCthat caused required freeze frame data storage” set to 00001¢.

Message Djrection: External test equipment — All ECUs
Message Type: Request
Data Byte Description (all values are in hexadecimal) Byte Value| Mnemonic
#1 Request powertrain freeze frame data request SID 0216 SIDRQ
#2 PID: DTC that caused required freeze frame data storage 0216 PID
#3 Frame #: 00 0016 FRNO
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Table 41 — Request powertrain freeze frame data response message
(Service 0216, PID 0216, Frame # 001¢)

Message Direction: ECU#1 — External test equipment
Message Type: Response
Data Byte Description (all values are in hexadecimal) Byte Value| Mnemonic
#1 Request powertrain freeze frame data response SID 4216 SIDPR
#2 PID: DTC that caused required freeze frame data storage 0216 PID
#3 Frame #: 00 0016 FRNO
#4 DTC High Byte: zero value indicates that no freeze frame is stored 0016 JATA_A
#5 DTC Low Byte: zero value indicates that no freeze frame is stored 0016 )ATA_B
NOTE The DTC value reported is 00001, therefore no valid freeze frame data are stored for supported PIDs.

7.3

7.3]1 Functional description

Thd

Service 0316 — Request emission-related diagnostic trouble'codes

purpose of this service is to enable the external test equipment to obtain “confirmed
reldted DTCs. This shall be a two-step process for the externaltest equipment:

Step 2: Send a Service 0314 request for,all emission-related DTCs. Each ECU that hag
respond with one or more messages, each containing up to three (3) DTCs. If no emissfon-related
DTCs are stored in the ECU, then tHe’ECU may not respond to this request.

emission-

Step 1: Send a Service 0114, PID 0116 request to get the number of emission-related DT[Cs from all
ECUs that have this available. Each ECU that has a DFC(s) stored will respond with a mgssage that
includes the number of stored codes to be reported. If an ECU that is capable of storing emission-
related DTCs does not have stored DTCs, then that ECU shall respond with a message indicating zero
(0) DTCs are stored;

DTCs will

If aflditional DTCs are set between the time that the number of DTCs is reported by an ECU and the
DT(s are reported by an ECU, then the number of DTCs reported could exceed the number ekpected by
the|external test equipment.\In this case, the external test equipment shall repeat this cyc|e until the
number of DTCs reported-equals the number expected based on the Service 0116, PID 0116 r¢sponse.

DT(s are transmitted\in‘two (2) bytes of information for each DTC. The first two (2) bits (high order) of
theffirst (1) byte for,each DTC indicate whether the DTC is a powertrain, chassis, body, or ngtwork DTC
(refer to SAE J2022 for additional interpretation of this structure). The second two (2) bits shpll indicate
the|first (1) digit of the DTC (0 through 3). The second (2) nibble of the first (1) byte and the entire

sec

nd (2).byte are the next three (3) hexadecimal characters of the actual DTC reported hegxadecimal.
A ppwertpain DTC transmitted as 014316 shall be displayed as P0143 (see Figure 17).

High Byte | ow Ryte
L 1 A
0 0 0 0 0 0 0 1 0 1 0 0 0 0 1 1

Figure 17 — Diagnostic trouble code encoding example DTC P0143

If fewer than three (3) DTCs are reported, the response message used to report DTCs shall have their
unused bytes set to zero (0) to maintain the required fixed message length for all messages. If there
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are no DTCs to report, a response message is allowed 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 DTCs (DTC#1,
DTC#2, and DTC#3 shall be all set to 001¢).

7.3.2 Message data bytes
7.3.2.1 Request current powertrain diagnostic data request message definition (PID 011¢)

Table 42 — Request current powertrain diagnostic data request message (PID 011¢)

Data Byte Parameter Name Cvt | Byte Value| Mnemoilic
#1 Request current powertrain diagnostic data request SID M 0116 SIDRQ
#2 PID {Number of emission-related DTCs and MIL status} M 0146 PID

7.3.2.2 Request current powertrain diagnostic data response message definition(PID 011¢)

Table 43 — Request current powertrain diagnostic data response message (PID 011¢)

Data Byte Parameter Name Cvt | Byte Value | Mnemopnic
#1 Request current powertrain diagnostic data response SID M 4116 SIDPR
#2 PID {number of emission-related DTCs and MIL status} M 0116 PID

datarecord = [ DATAREC_

#3 Data A M XX16 DATAJA
#4 Data B, M XX16 DATA |B
#5 Data C, M XX16 DATA|C
#6 Data D M XX16 DATA|D

7.3.2.3 Request emission-related DTC request message definition

Table 44 — Request emission-related DTC request message

Data Byte Parameter Name Cvt | Byte Value | Mnemonic
#1 Request emission-n€lated DTC request SID M 0316 SIDRQ]

7.3.2.4 Request emission-related DTC response message definition

Table 45 — Request emission-related DTC response message

Data Byte Parameter Name Cvt Byte Value | Mnemonhic
#1 Requestemission-related D1 CTeSponse SiD ™ 4376 SIDPR
#2 DTC#1 (High Byte) M/Ca XX16 DTC1HI
#3 DTC#1 (Low Byte) M/C XX16 DTC1LO
#4 DTC#2 (High Byte) M/C XX16 DTC2HI
#5 DTC#2 (Low Byte) M/C XX16 DTC2LO
#6 DTC#3 (High Byte) M/C XX16 DTC3HI
#7 DTC#3 (Low Byte) M/C XX16 DTC3LO

a  C=Conditional. DTC#1, DTC#2, and DTC#3 are always present. If no valid DTC number is included, the DTC values shall

contain 001¢.
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Parameter definition

This service does not support any parameters.

7.3.4 Message example

ISO 15031-5:2015(E)

The example below shows how the “Request emission-related DTCs” service shall be implemented. The
external test equipment requests emission-related DTCs from the vehicle. The vehicle supports the
[SO 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.

— |[ECU#1
— |[ECU#2
— |[ECU#3

The external test equipment requests the following PID from the vehicle:

(ECM): P0143, P0196, P0234, P02CD, P0357, P0OA24
(TCM): P0443
(ABS/Traction Control): no DTC stored (response message is optiomal for IS0 9141-2

and SAE J1850)

— |PID 0116: Number of emission-related DTCs and MIL status, PID-is supported by ECY#1 (ECM),

ECU#2 (TCM), and ECU#3 (ABS/Traction Control)

Table 46 — Request current powertrain diagnostic data request message

Message Direction:

External test equipment — All ECUs

Mesgsage Type: Request

Dafa Byte Description (all values are in\hexadecimal) Byte Value| Mnhemonic
#1 Request current powertrain diagnosti¢-data request SID 0146 SIDRQ
#2 PID: Number of emission-related.DTCs and MIL status 0116 PID

Table 47 — Request current powertrain diagnostic data response message

Megsage Direction:

ECU#1 — EXternal test equipment

Message Type: Response

Daka Byte Description (all values are in hexadecimal) Byte Value| Mhemonic
#1 Request current powertrain diagnostic data response SID 4116 SIDPR
#2 PID: Number of emission-related DTCs and MIL status 0116 PID
#3 MIE:ON; Number of emission-related DTCs: 0614 8616 IDATA_A
#4 Misfire -, Fuel system -, Comprehensive monitoring 3316 IDATA_B
#5 Catalyst -, Heated catalyst -, ..., monitoring supported FF1e DATA_C
#6 Catalyst -, Heated catalyst -, ..., monitoring test complete/not 6314 I)ATA_D

complete

Table 48 — 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| Mnemonic
#1 Request current powertrain diagnostic data response SID 4116 SIDPR
#2 PID: Number of emission-related DTCs and MIL status 0116 PID
#3 MIL: OFF; Number of emission-related DTCs: 0114 0116 DATA_A
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Table 48 (continued)
Message Direction: |ECU#2 — External test equipment
Message Type: Response
Data Byte Description (all values are in hexadecimal) Byte Value| Mnemonic
#4 Comprehensive monitoring: supported, test complete 4446 DATA_B
#5 Catalyst -, Heated catalyst -, ..., monitoring supported 0016 DATA_C
#6 Catalyst -, Heated catalyst -, ..., monitoring test complete/not 0016 DATA_D
complete
Table 49 — Request current powertrain diagnostic data response message
Message Djrection: |ECU#3 — External test equipment
Message Type: Response
Data Byte Description (all values are in hexadecimal) Byte Value’l Mnemonif
#1 Request current powertrain diagnostic data response SID 4146 SIDPR
#2 PID: Number of emission-related DTCs and MIL status 0116 PID
#3 MIL: OFF; Number of emission-related DTCs: 0014 0016 DATA_A
#4 Comprehensive monitoring: supported, test complete 0016 DATA_B
#5 Catalyst -, Heated catalyst -, ..., monitoring supported 0016 DATA_C
#6 Catalyst -, Heated catalyst -, ..., monitoring test completefnot 0016 DATA_D
complete
The exterrlal test equipment requests emission-related-DTCs because ECU#1 has six (6) DTCs stofed,
ECU#2 has|one (1) DTC stored, and ECU#3 has no (0) DTC stored.

Tzrble 50 — Request emission-related-diagnostic trouble codes request message

Message Dkrection: External test equipment — All ECUs
Message Type: Request
Data Byte, Description (allvalues are in hexadecimal) Byte Value| Mnemonifg
#1 Request emission-related DTC request SID 0316 SIDRQ
Taple 51 — Request emission-related diagnostic trouble codes response message

Message Djrection:

ECU#1 — External test equipment

Message Type: Response
Data Byte Description (all values are in hexadecimal) Byte Value| Mnemonif

#1 Request emission-related DTC response SID 4314 SIDPR
#2 DTC#1 High Byte of P0143 0116 DTC1HI
#3 DTC#1 Low Byte of P0143 4316 DTC1LO
#4 DTC#2 High Byte of P0196 0116 DTC2HI
#5 DTC#2 Low Byte of P0196 9616 DTC2LO
#6 DTC#3 High Byte of P0234 0216 DTC3HI
#7 DTC#3 Low Byte of P0234 3416 DTC3LO
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Table 52 — Request emission-related diagnostic trouble codes response message

Message Direction: |ECU#2 — External test equipment

Message Type: Response
Data Byte Description (all values are in hexadecimal) Byte Value| Mnemonic

#1 Request emission-related DTC response SID 4316 SIDPR

#2 DTC#1 High Byte of P0443 0416 DTC1HI
#3 DTC#1 Low Byte of P0443 4316 DTC1LO
#4 DTC#2 High Byter 0046 004¢ DTC2HI
#5 DTC#2 Low Byte: 0016 0016 I)TC2LO
#6 DTC#3 High Byte: 0016 0016 IDTC3HI
#7 DTC#3 Low Byte: 0016 00316 ITC3LO

Table 53 — Request emission-related diagnostic trouble codes fesponse messgge

Message Direction: ECU#1 — External test equipment
Mesgsage Type: Response
D4dta Byte Description (all values are in hexadecimal) Byte Value| Mhemonic

#1 Request emission-related DTC response SID 4316 SIDPR
#2 DTC#1 High Byte of PO2CD 0216 IDPTC1HI
#3 DTC#1 Low Byte of PO2CD CD16 OTC1LO
#4 DTC#2 High Byte of P0357 0316 IDTC2HI
#5 DTC#2 Low Byte of P0357 5716 I)TC2LO
#6 DTC#3 High Byte of POA24 0A16 IPTC3HI
#7 DTC#3 Low Byte of POA24 2416 TC3LO

Table 54 — Request emission-related diagnostic trouble codes response message

Message Direction: ECU#3 > External test equipment
Message Type: Response
D3ta Byte Description (all values are in hexadecimal) Byte Value| Mhemonic

#1 Requestemission-related DTC response SID 4316 SIDPR
#2 DTC#1 High Byte: PO000 0016 IDTC1HI
#3 DFC#1 Low Byte: PO00O 0016 ITC1LO
#4 DTC#2 High Byte: P0000 0016 IDPTC2HI
#5 DTC#2 Low Byte: PO00O 0016 TC2LO
#6 DTC#3 High Byte: PO000 0016 DTC3HI
#7 DTC#3 Low Byte: PO00O 0016 DTC3LO

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.
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7.4 Service 0416 — Clear/reset emission-related diagnostic information

74.1 Fu

The purpose of this service is to provide a means for the external test equipment to command ECUs to

nctional description

clear all emission-related diagnostic information. This includes the following:

— MIL an

d number of diagnostic trouble codes

(can be read with Service 0116, PID 011¢);

— clear the I/M (inspection/maintenance) readiness bits (can be read with Service 0116, PID 0114);

— confirmed diagnostic trouble codes

— pendinlg diagnostic trouble codes

— diagno

— freeze

Stic trouble code for freeze frame data

frame data

— oxygen sensor test data

— status

bf system monitoring tests

— on-boajrd monitoring test results

— distange travelled while MIL is activated

— numbe

I of warm-ups since DTCs cleared

— distange travelled since DTCs cleared

— engine

— engine

run time while MIL is activated

run time time since DTCs cleared

(can be read with Service 031¢);
(can be read with Service 071¢);
(can be read with Service 02{,PID 021¢);
(can be read with Service021¢);

(can be read with Service 051¢);

(can be read with Service 0116, PID 4116
(can be read with Service 061¢);

(can beread with Service 0116, PID 2146);
(can be read with Service 0116, PID 301¢);
(can be read with Service 0116, PID 3116);
(can be read with Service 0116, PID 4D1¢);

(can be read with Service 0116, PID 4E1¢).

Other manufacturer-specific “clearing/resetting” actions may also occur in response to this reqyiest

message. H
all conditic

not runni
running, wi

response

7.4.2 Madgssage data.bytes

pr safety and/or technical design reasons, some ECUs may not respond to this service urjder
ns. All ECUs shall respond_to this service request with the ignition ON and with the engine

. ECUs that cannot perferm this operation under other conditions, such as with the engine
ill ignore the request with SAE J1850 and ISO 9141-2 interfaces or will send a negafive
essage with ISQ-14230-4 interfaces, as described in ISO 14230-4.

7.4.2.1 (lear/reset emission-related diagnostic information request message definition
Table
Data Byte Parameter Name Cvt | Byte Value | Mnemonic
#1 Clear/reset emission-related diagnostic information request SID| M 04 SIDRQ

7.4.2.2 C(Clear/reset emission-related diagnostic information response message definition

Table 56 — Clear/Reset emission-related diagnostic information response message

Data Byte Parameter Name Cvt | Byte Value | Mnemonic
#1 Clear/reset emission-related diagnostic information response M 44 SIDPR
SID
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7.4.3 Parameter definition

This service does not support any parameters.

7.4.4 Message example

This example is based on the example of Service 0314 as described in 7.3.4. The external test equipment
commands the vehicle to clear/reset emission-related diagnostic information with the engine running.
The ECU#1 (ECM) and ECU#2 (TCM) will send a response message to confirm that all emission-related
diagnostic information is cleared. For ISO 9141-2 and SAE ]J1850 protocols, ECU#3 (ABS/Traction
con rn]) will not send 2 response message because the conditions to pnrfnrm the vnn‘nnvted action
are| not met. For [SO 14230-4 protocol, ECU#3 will send a negative response megsage with
NR( 2216 - conditionsNotCorrect. In such case the external test equipment shall postra message with
“Stap engine and turn ON ignition” and then repeat the Service 0416 command and check fdr response
megsages from all emission-related ECUs installed in the vehicle.

Table 57 — Clear/reset emission-related diagnostic informationtequest messjge

Message Direction: External test equipment — All ECUs

Mesgsage Type: Request
Ddta Byte Description (all values are in hexadecimal) Byte Value Ninemonic
#1 Clear/reset emission-related diagnostic information+<equest SID 0416 SIDRQ

Table 58 — Clear/reset emission-related diaghestic information response mesgage

Message Direction: ECU#1 — External test equiprhent

Mesgsage Type: Response
Data Byte Description (all values are in hexadecimal) Byte Value | NInemonic
#1 Clear/reset emission-related.diagnostic information response SID 4416 SIDPR

Table 59 — Clear/reset emission-related diagnostic information response message

Megsage Direction: ECU#2= External test equipment

Mesgsage Type: Respernse
Data Byte Description (all values are in hexadecimal) Byte Value| Mnhemonic
#1 Clear/réset emission-related diagnostic information response SID 4416 SIDPR
Table 60 — Negative response message
Message'Direction: ECU#3 — External test equipment
Mesgsage Type: Response
Data Byte Description (all values are in hexadecimal) Byte Value| Mnemonic
#1 Negative Response Service Identifier 7F16 SIDNR
#2 Clear/reset emission-related diagnostic information request SID 0416 SIDRQ
#3 Negative Response Code: conditionsNotCorrect 2216 NR_CNC

ForISO 14230-4 protocol, the conditions of ECU#3 to clear/resetemissions-related diagnosticinformation
is not met. Therefore, ECU#3 sends a negative response message with NRC “conditionsNotCorrect”. The
external test equipment shall repeat the request after the conditions of the vehicle have changed by the
user. Now, all ECUs shall send a positive response message to the external test equipment to confirm
successful operation of the clear/reset emission-related diagnostic information service.
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7.5 Service 0516 — Request oxygen sensor monitoring test results

7.5.1 Functional description

The purpose of this service is to allow access to the on-board oxygen sensor monitoring test results.
The same information may be obtained by the use of Service 061¢.

The request message for test results includes a Test ID value that indicates the information requested.
Test value definitions, scaling information, and display formats are included in SAE J1979-DA.

test
Lest

the
dced

q for
icates
etc.
DA.

If Test ID 0P16 is not supported, then the ECU does not use this featupeto indicate Test ID support.

7.5.2 Madssage data bytes

7.5.2.1 Request oxygen sensor monitoring test results request message definition (read-
supported TIDs)

Table 61] — Request oxygen sensor monitoring test results request message (read-supported

TIDs)
Data Byte Parameter Name Cvt | Byte Value | Mnemonic
#1 Request oxygen sensor monitering test results request SID M 0516 SIDRQ
#2 Test ID (see SAE J1979-DA) M XX16 TID
#3 02 Sensor # M XX16 02SND

Table 62 4+ Request oxygen sensor monitoring test results response message (report supporjted

TIDs)
Data Byte Parameter Name Cvt | Byte |Mnemonic
Value

#1 Request oxygen sensor monitoring test results response SID M 4516 SIDPR
#2 Test ID M XX16 TID

#3 02 Sensor # M XX16 02SNO
#4 data record of supported test IDs =[ Data A: supported Test IDs, M XX16 DATA_A
#5 Data B: supported Test IDs, M XX16 DATA_B
#6 Data C: supported Test IDs, M XX16 DATA_C
#7 Data D: supported Test IDs ] M XX16 DATA_D
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7.5.2.2 Request oxygen sensor monitoring test results request message definition (read TID

values)

Table 63 — Request oxygen sensor monitoring test results request message (read TID values)

Data Byte Parameter Name Cvt | Byte Value | Mnemonic
#1 Request oxygen sensor monitoring test results request SID M 0516 SIDRQ
#2 Test ID M XX16 TID
#3 02 Sensor # M XX16 02SNO
7.5]2.3 Request oxygen sensor monitoring test results response message definition (report TID
valties)

Table 64 — Request oxygen sensor monitoring test results response message (report TID

values)
Daga Byte Parameter Name Cvt | Byte |Mnemonic
Value
#1 Request oxygen sensor monitoring test results response SID M 4516 SIDPR
#2 Test ID M XX16 TID
#3 02 Sensor # M XX16 02SNO
#4 datarecord of Test ID = [ Test Value M XX16 TESTVAL
#5 Minimuin Limit Ca XX16 ||MINLIMIT
#6 Maximum Limit ] C XX16 |MAXLIMIT
a  |C = Conditional. If the supported test ID is a constant{0116 - 041¢), the parameters Minimum and Maximufn Limit shall
not pe included.

7.5{3 Parameter definition

7.5{3.1 TestIDs supported

The Test IDs supported is(the same concept as used for PID support in Services 0116 ahd 0216 as
spefified in SAE J1979-DA:

7.5]3.2 TestID and’data byte descriptions

SAH J1979-DA specifies standardized and vehicle manufacturer specific Test ID ranges.

7.5{3.3, -Oxygen sensor location definition

Thd oXygen sensor location value used in the request message shall indicate the oxygen sendor location

as defined by PID 1314 or 1D1¢ as specified in SAE J1979-DA.

© ISO 2015 - All rights reserved
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Table 65 — Oxygen sensor location description

Oxygen sensor location (one, and only one bit can be set to a 1)

Bit

Sensor locationa

Alternative sensor locationb

Bank 1 - Sensor 1
Bank 1 - Sensor 2
Bank 1 - Sensor 3
Bank 1 - Sensor 4
Bank 2 - Sensor 1
Bank 2 - Sensor 2

DRDoxnle)  Copncor 2
DTS o

Bank 1 - Sensor 1
Bank 1 - Sensor 2
Bank 2 - Sensor 1
Bank 2 - Sensor 2
Bank 3 - Sensor 1
Bank 3 - Sensor 2

Ropl- 4 Concos 1
DO T

NOUlbs WN = O

TTSOTO

Bank 2 - Sensor 4

Bank 4 - Sensor 2

a  [IfServide 0116 PID 1316 supported.
b If Servide 0116 PID 1D14 supported.

7.5.3.4 Testresult description

Table 66 — Test result description

Hex

# of bytes

Description

0016 - FF14

1 The test result parameter includes either a constanf or a calculated value depending

on the Test ID.

7.5.3.5

The mini
is either ;:E

Minimum and maximum test limit description

byte unsighed numeric value (0 - 255).

Table 67 — Minimum and'maximum test limit description

m and maximum test limit description shown in'Table 67 defines the test limit value which
inimum or a maximum value to which the test results are compared. The test limit is a ¢ne-

Test Limit] | # of bytes Description

Minimum 1 The minimum testlimit (only for calculated test result) is the minimum value to
which the test result is compared.

Maximum 1 The maximum test limit (only for calculated test result) is the maximum value to
which/thetest result is compared.

For results|of latest mandated on-board oxygen sensor monitoring test, see Figure 18.

60
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Figure 18 — Test ID value example

7.514 Message example
Thg example below shows how the “Request oxygen.sensor monitoring test results” service shall be
implemented.
7.514.1 Step #1: Request oxygen sensor nmonitoring test results (request for supportef
Tesf IDs) from vehicle
The external test equipment requests.all supported Test IDs from the vehicle. Refer to the pxample of
Service 0116 for how to request supported PIDs (same concept is used for supported TIDs). |PID 1314 is
supported by ECU#1. This is important information for the external test equipment in order{to identify

the

As
sup

correct O2 sensor location.

h result of the supgorted TID request, the external test equipment creates an inte
ported TIDs for eactDECU: The ECU#1 (ECM) supports Test IDs 0116 - 0616, 7016, 7116, an

ECU#2 (TCM) does.not support any Test IDs.

7.5

4.2 Step'#2: Request oxygen sensor monitoring test results from vehicle

The external test equipment sends two (2) “Request oxygen sensor monitoring test resul
megsages'to the vehicle. The two (2) request messages include the following Test IDs:

nal list of
1 8116. The

[s” request

1st request message: Test IDs 0116;

2nd request message: Test IDs 051¢.

In general, the external test equipment should read the test status of Service 0116 PID 0114 prior
to execution Service 0516 with Test ID 0116 and 0516 to verify whether the tests are supported and
completed. The test values reported may be invalid if the test is not completed.

©IS
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Table 68 — Request oxygen sensor monitoring test results request message

Message Direction: |External test equipment — All ECUs

Message Type: Request

Data Byte Description (all values are in hexadecimal) Byte Value| Mnemonic
#1 Request oxygen sensor monitoring test results request SID 0516 SIDRQ
#2 TID: Rich to lean sensor threshold voltage (constant) 0116 TID
#3 02 Sensor #: Bank 1 - Sensor 1 0116 02SNO

’

[able 69 — Request oxygen sensor monitoring test results response message

Message Djrection:

ECU#1 — External test equipment

Message Type: Response
Data Byte, Description (all values are in hexadecimal) Byte Value [0 Mnemonif
#1 Request oxygen sensor monitoring test results response SID 451s SIDPR
#2 TID: Rich to lean sensor threshold voltage (constant) 0116 TID
#3 02 Sensor #: Bank 1 - Sensor 1 0116 02SNO
#4 Test Limit: 450 mV 5A16 TESTVAL
NOTE ECU#2 does not support any Test IDs and therefore does not.senid a response message.

Table 70 — Request oxygen sensor monitoringtest results request message

Message Djrection:

External test equipment — All ECUs

Message Type: Request
Data Byte, Description (all values are inhexadecimal) Byte Value| Mnemonifg
#1 Request oxygen sensor monitoring testresults request SID 0516 SIDRQ
#2 TID: Rich to lean sensor switch timé (calculated) 0516 TID
#3 02 Sensor #: Bank 1 - Sensor._1 0116 02SNO

'

[able 71 — Request oxygen sensor monitoring test results response message

Message Djrection:

ECU#1. = External test equipment

Message Type: Response
Data Byte, Pescription (all values are in hexadecimal) Byte Value| Mnemonifg
#1 Requestoxygen sensor monitoring test results response SID 4516 SIDPR
#2 TID:Rich to lean sensor switch time (calculated) 0516 TID
#3 02 Sensor #: Bank 1 - Sensor 1 011s Q2SNQ
#4 Test Limit: 72 ms (milliseconds) 1216 TESTVAL
#5 Minimum Limit: 0 ms 0016 MINLIMIT
#6 Maximum Limit: 100 ms 1916 MAXLIMIT
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7.6 Service 0616 — Request On-board monitoring test results for specific monitored
systems

7.6.1 Functional description

The purpose of this service is to allow access to the results of On-Board Diagnostic monitoring tests
for specific components/systems. Examples are catalyst monitoring and the evaporative system
monitoring.

The vehicle manufacturer is respons1ble for ass1gn1ng Test IDs and Component le for tests of different
systems—at mttiple ignition

OFH
are
pos
eith
the
“teq

A fd
enc

Test

021
Thi

cycles untll replaced by more recent test results Test results are requested by Test 1D:
reported only for supported combinations of test limit type and component ID, and are
tive (unsigned) values. Only one test limit is included in a response message, but-that li
er a minimum or a maximum limit. If both a minimum and maximum test limit-are to b
L two (2) response messages will be transmitted, in any order. The most sighificant bit (I
t limit type/component ID” byte will be used to indicate the test limit type:

ature of this service is for the ECU to indicate which Test IDs are supported. Test ID 0
bded value that indicates support for Test IDs from 0116 to 2014.T€s8t ID 2016 indicates
IDs 2116 through 4016, etc. This is the same concept as used fax PID support in Service
5 as specified in SAE J1979-DA.

5 service can be used as an alternative to Service 0516 to‘zeport oxygen sensor test result

A

met
Aftd

util
ID":

Test
monitoring events shall not be mixed with test results from the current completed monitori

OBqul1
multiple Test ID/Component ID combinations thatmday not all complete at the same time, th

gome cases, test results (ot “Test ID/Component ID combinations”) will be displaye

ique method shall be utilized for displaying data.for monitors that have multiple t
monitors have multiple tests that are done in either a serial or parallel manner. If a m

hod shall be used to update the stored test results at the time of monitor completion.

br the monitor completes, update all Test1D/Component ID combinations (or “test results’
zed by the monitor with appropriate passing or failing results. If a test result (or “Test ID/
was not utilized during this monitoring event, set the Test Values and Minimum and
Limits to their initial values (test not completed). Test results from the previously

mplete even though the-monitor (as indicated by PID 411¢) was successfully completed

sed or failed. In other-cases, some Test IDs will show passing results while others will s

Its after the monitor (as indicated by PID 4114) was successfully completed and failed.

3t that was

estresults
eported as
it could be
b reported,
VISB) of the

D16 is a bit-
upport for
s 011¢ and

v

psts. Many
bnitor uses
e following

) that were
Lomponent
Maximum
completed
ng event.

d as being
and either
how failing
Note that
itial serial
e test that

bted).

ive system

penent ID for

the large leak would show a fallmg result wh1le the small leak test and the Very small leak test would
show incomplete. As an example of the parallel monitor, a purge valve flow monitor can pass by having
a large rich lambda shift, a large lean lambda shift, or a large engine rpm increase. If the purge valve is
activated and a large rich lambda shift occurs, the Component ID for the rich lambda shift would show a
passing result while the other two Component IDs would show incomplete. Since some Component IDs
for a completed monitor will show incomplete, PID 4114 shall be used to determine monitor completion
status.
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7.6.2 Message data bytes

7.6.2.1 Request on-board monitoring test results for specific monitored systems request

message d

efinition (read-supported TIDs)

Table 72 — Request on-board monitoring test results for specific monitored systems request

message (read-supported TIDs)

Data Byte Parameter Name Cvt Byte Value | Mnemonic
#1 Request on-board monitoring test results for specific moni- M 0614 SIDR!
tored systems request SID
#2 Test ID (see SAE J1979-DA) M XX16 TID
7.6.2.2 Request on-board monitoring test results for specific monitored systems reSponse
message definition (report supported TIDs)
Table 73 — Request on-board monitoring test results for specific monitored systems respoise
message (report supported TIDs)
Data Byte Parameter Name Cvt | Byte Value | Mnemonic
#1 Request on-board monitoring test results for specific monitoréd M 4616 SIDPR
systems response SID
#2 Test ID M XX16 TID
#3 Filler Byte M FF16 FB
data record of supported Test IDs = | DATAREC_
#4 Data A: supported Test IDs, M XX16 DATA A
#5 DataBusupported Test IDs, M XX16 DATA B
#6 Data C: supported Test IDs, M XX16 DATA]C
#7 Data D: supported Test IDs ] M XX16 DATA|D
7.6.2.3 Request on-board monitoring test results for specific monitored systems request
message definition (read test results)
Table 74— Request on-board monitoring test results for specific monitored systems request
message (read test results)
Data Byte Parameter Name Cvt Byte Mnemaonic
Value
#1 Requeést on-board monitoring test results for specific monitored M 0616 SIDRQ)
systéms request SID
#2 Test ID (request test results) M XX16 TID

64
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7.6.2.4 Request on-board monitoring test results for Specific monitored systems response
message definition (report test results)

Table 75 — Request on-board monitoring test results for specific monitored systems response

message (report test results)

Data Byte Parameter Name Cvt | Byte Value | Mnemonic

#1 Request on-board monitoring test results for specific monitored M 4616 SIDPR
systems response SID

#2 Test ID (report test results) M XX16 TID

#3 Test Limit Type and Component ID M XX16 TLTCID
data record of supported Test IDs = [ TIDREC_

#4 Test Value (High Byte) M XX16 TVHI

#5 Test Value (Low Byte) M XX16 TVLO

#6 Test Limit (High Byte) Ca XX16 TLHI

#7 Test Limit (Low Byte) ] C XX16 TLLO

a

Conf

C = Conditional. If Test Limit is either a Minimum or a Maximum Limit depends-en the parameter Test Lifnit Type and

ponent ID value (bit 7).

7.6

7.6
Thd

spefified in SAE J1979-DA.

7.6

SAH
per

NOTI

requiired. This is for backward compatibility and only applies to Test ID range 0116 - 1F16.

7.6
The

3 Parameter definition

3.1 TestIDs supported

3.2 TestID and data byte description's

Mmitted to be supported in this service.

Test IDs supported is the same concept as used for PID support in Services 0116 ahd 0214 as

J1979-DA specifies standardized~and vehicle manufacturer-specific Test ID ranges,|which are

E For ISO 9141-2, SAE1850, and ISO 14230-4 protocols that SAE J1979-DA is recommenjded but not

3.3 Test Limit Type and Component ID description

Test Limit Type/and Component ID is a one (1) byte parameter and are defined in Table 76.

Table 76 — Test Limit Type and Component ID description

Pa

rfameter Name | Bit Description

Con

hnohent 1D 0.6 lComnonentID o manufacturaor cnaocifiod  nococcarvyvhaon multinlg com nents or
P t P H- - € HHP

1 4 J
systems are present on the vehicle and have the same definition of Test ID.

Component IDs.

If the same test is 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 test for 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

Test Limit Type 7  |Most significant bit (MSB) indicates type of test limit, where
0 - test limit is maximum value - test fails if test value is greater than this value, and
1 - test limit is minimum value - test fails if test value is less than this value.

© ISO 2015 - All rights reserved
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7.6.3.4 Test Result description

The Test Result represents the test result and is defined in Table 77.

Table 77 — Test Result description

Parameter

Name | # ofBytes Description

Test Result

2
(High and
Low Byte)

Limit Type and Component ID byte is “0”, and shall be greater than or equa

Valueisa h/\rn-hyfn nncignnﬂ numericvalue (n - 65 '-'('2'—'\')

Test Result - this value shall be less than or equal to the testlimit if MSB of Test

the test limit if MSB of Test Limit Type and Component ID byte is “1”. The Test

Ito

7.6.3.5 1

The Test Limit is defined in Table 78.

est Limit description

Table 78 — Test Limit description

Parameter Name | # of Bytes Description

Test Limit 2 The Test Limit value is either a minimum or a maximum value to which the fest
(Highand |results are compared. The Test Limit is a twe-byte unsigned numeric vlue
Low Byte) |(0- 65 535).

7.6.4 Mgssage example

Tables 79 o 81 below show how the “request on-board menitoring test results for specific monitdred

systems” s

7.6.4.1 S
(request fi

The extern
Service 01

As a result of the supported TID request, the external test equipment creates an internal lis|

supported
Test IDs.

7.6.4.2 S

The extern
systems” r

ervice shall be implemented.

tep #1: Request on-board monitoring test results for specific monitored systems
pr supported Test IDs)

6 for guidance on requesting supported PIDs (the same concept is used for supported TI

TIDs for each ECU. ECU#1 (ECM) supports Test ID 02. ECU#2 (TCM) does not support

tep #2: Request-on-board monitoring test results for specific monitored systems

al test equipment sends a “request on-board monitoring test results for specific monitd

Test ID 024 <J.ean to rich sensor threshold voltage (constant), (supported Component IDs: 041¢, 161

bquest message with one (1) supported Test ID to the vehicle. The response messages indi¢
which ComfponentiDs are supported. The request message includes the following Test ID:

al test equipment requests all supported Test IDs from the vehicle. Refer to the example of

Ds).

t of
any

red
ate

6)-

In general, the external test equipment should read the test status of Service 0116 PID 0114 prior
to executing Service 0616 with Test ID 0116 and 0616 to verify whether the tests are supported and

completed.

66

The test values reported may be invalid if the test is not completed.
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Table 79 — Request on-board monitoring test results for specific monitored systems request
message

Message Direction: |External test equipment — All ECUs

Message Type: Request
Data Byte Description (all values are in hexadecimal) Byte Value| Mnemonic
#1 Request on-board monitoring test results for specific monitored 0616 SIDRQ

systems request SID

#2 TID Lean to rich sensor threshold voltage (constant) 0216 TID

Table 80 — Request on-board monitoring test results for specific monitored sysfems
response message

Message Direction: |[ECU#1 — External test equipment

Megsage Type: Response
Data Byte Description (all values are in hexadecimal) Byte Value| Mhemonic
#1 Request on-board monitoring test results for specific monitored 4616 SIDPR
systems response SID

#2 TID Lean to rich sensor threshold voltage (constant) 0216 TID
#3 Test Limit Type: test limit is minimum value; Component ID: 04 84156 TLTCID
#4 Test Value High Byte: test fails if test value is lessithan test limit 0016 TVHI
#5 Test Value Low Byte: test fails if test value is less than test limit 1016 TVLO
#6 Minimum Test Limit High Byte 0016 TLHI
#7 Minimum Test Limit Low Byte 0016 TLLO

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

Table 81 — Request on-boardmonitoring test results for specific monitored systems
response message

Mepsage Direction: |ECU#1/>\External test equipment

Message Type: Response
Data Byte Description (all values are in hexadecimal) Byte Value| Mhemonic

#1 Requeston-board monitoring test results for specific monitored 4616 SIDPR
systemis response SID

#2 TID Lean to rich sensor threshold voltage (constant) 0216 TID

#3 Test Limit Type: test limit is maximum value; Component ID: 161¢ 1616 TLTCID

#4. Test Value High Byte: test fails if test value is greater than test 0016 TVHI
limit

#5 Test Value Low Byte: test fails if test value is greater than test 3216 TVLO
limit

#6 Maximum Test Limit High Byte 0016 TLHI

#7 Maximum Test Limit Low Byte 2016 TLLO

NOTE The above example shows that the test in ECU#1 for Test ID 0216 and Component ID 041¢ passed and
that the test in ECU#1 for Test ID 0216 and Component ID 161¢ failed.
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7.7 Service 0716 — Request emission-related diagnostic trouble codes detected during

current o

7.71 Fu

r last completed driving cycle

nctional 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. Service 071¢ is required for all DTCs and is independent of Service 0314. 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 drivin
service do
additional
0316, indic
the latest t

Test result
(see the fu

If fewer th
the test re
message le

If there is
ISO 9141-2
codes (all I

driving, then the MIL will be illuminated and a DTC will be set and reported with Ser
hting a faulty component/system. This service can always be used to request the.fesult
est, independent of the setting of a DTC.

5 for these components/systems are reported in the same format as the DT€s in Service (
ctional description for Service 031¢).

bults shall be filled with 0016 to fill seven (7) data bytes. This maintains the required fj
ngth for all messages.

no test failure to report, responses are permitted bat not required for SAE ]J1850
interfaces. For ISO 14230-4 interfaces, the ECU will.respond with a report containing
TC values shall contain 001¢).

;_I_WW_WHWWC €, the associated wi at test will be reported. 1est results reported by this
not necessarily indicate a faulty component/system. If test results indicate a failure-after

Vice
s of

316

hn three (3) DTC values are reported for failed tests, the responseZnessages used to report

xed

and
I no

7.7.2 Magssage data bytes
7.7.2.1 Request emission-related diagnostic trouble codes detected during current or last
completed driving cycle request message definition
Table 82 — Request emission-related diagnostic trouble codes detected during current or last
completed.driving cycle request message
Data Byte Rarameter Name Cvt | Byte Value | Mnemonic
#1 Request emission-related diagnostic trouble codes detected M 0716 SIDR(Q)
during current or 1ast completed driving cycle request SID
7.7.2.2 Request emission-related diagnostic trouble codes detected during current or last
completed drivingcycle response message definition
Table 83 — Request emission-related diagnostic trouble codes detected during current or last
completed driving cycle response message
Data Byte Parameter Name Cvt | Byte Value | Mnemonic
#1 Request emission-related diagnostic trouble codes detected during| M 4716 SIDPR
current or last completed driving cycle response SID
#2 DTC#1 (High Byte) M/Ca XX16 DTC1HI
#3 DTC#1 (Low Byte) M/C XX16 DTC1LO
#4 DTC#2 (High Byte) M/C XX16 DTC2HI
#5 DTC#2 (Low Byte) M/C XX16 DTC2LO
#6 DTC#3 (High Byte) M/C XX16 DTC3HI
#7 DTC#3 (Low Byte) M/C XX16 DTC3LO
a  C=Conditional. DTC#1, DTC#2, and DTC#3 are always present. If no valid DTC number is included, the DTC values shall
contain 001e.
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3 Parameter definition

This service does not support any parameters.

7.7.

4 Message example

Refer to message example of Service 031¢.

7.8

7.8
Thd

boajrd system, test, or component.

The
eac
mes

Pos

A fd
enc
Tes

Service 0816 — Request control of on-board system, test, or component

1 Functional description

purpose of this service is to enable the external test equipment to control the operatio

data bytes will be specified, if necessary, for each Test ID in SAE J1979-DA*and will be
n Test ID. If any data bytes are unused for any test, they shall be filled with-001¢ to main
sage length.

Kible uses for these data bytes in the request message are to
turn on-board system/test/component on,
turn on-board system/test/component off, and

“__n

cycle on-board system/test/component for “n” seconds.

Kible uses for these data bytes in the response méssage are to
report system status, and

report test results.

ature of this service is for the EGU\to indicate which Test IDs are supported. Test ID 0
bded value that indicates suppokt/for Test IDs from 0114 to 2016. Test ID 2014 indicates
[ [Ds 2116 through 4014, etc.This is the same concept as used for PID support in Servicg

n of an on-

unique for
ain a fixed

D16 is a bit-
upport for
s 011¢ and

021p as specified in SAE J1979=DA.

7.8)2 Message data bytes

7.8{2.1 Requestcontrol of on-board device request message definition (read-supported TIDs)
Table 84— Request control of on-board device request message (read-supported|TIDs)

Daga Byte Parameter Name Cvt | Byte Value |Mnemonic
#1 Request control of on-board device request SID M 0816 SIDRQ
#2 Test ID (see SAE J1979-DA) M XX16 TID
datarecord of Test ID = [ TIDREC_

#3 Data A, M 0016 DATA_A
#4 Data B, M 0016 DATA_B
#5 Data C, M 0016 DATA_C
#6 Data D, M 0016 DATA_D
#7 Data E ] M 0016 DATA E
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7.8.2.2 Request control of on-board device response message definition (report supported

TIDs)

Table 85 — Request control of on-board device response message (report supported TIDs)

Data Parameter Name Cvt | Byte Value | Mnemonic
Byte
#1 |Request control of on-board device response SID M 4816 SIDPR
#2 |TestID M XX16 TID
#3 |FillerByte vt 8615 B
data record of supported Test IDs = [ TIDRE[L_
#4 Data A: supported Test IDs, M XX16 DATA A
#5 Data B: supported Test IDs, M XX16 DATA B
#6 Data C: supported Test IDs, M xXXq6 DATA]C
#7 Data D: supported Test IDs | M XX16 DATA|D
7.8.2.3 Request control of on-board device request message definition\(read TID values)
Table 86 — Request control of on-board device request message (read TID values)
Data Byte Parameter Name Cvt | Byte Value | Mnemonic
#1 Request control of on-board device request SID M 0816 SIDRQ
#2 Test ID (request Test ID values) M XX16 TID
datarecord of Test ID = [ TIDRE[C_
#3 Data A, M/Ca XX16 DATA (A
#4 Data B, M/C XX16 DATA |B
#5 Data C, M/C XX16 DATA]C
#6 Data D, M/C XX16 DATA [D
#7 Data'E | M/C XX16 DATA |E

a  (C=Cond

itional. Data A to E shall be filled with 0014 if unused.

7.8.2.4 Request control ef.en-board device response message definition (report TID values)
Table 87 — Request control of on-board device response message (report TID values)
Data Byte Parameter Name Cvt |Byte Value | Mnemonic
#1 Request control of on-board device request SID M 4816 SIDRQ
#2 Test 1D (request Test ID values) M XX46 TID
datarecord of Test ID = [ TIDREC_
#3 Data A, M/Ca XX16 DATA_A
#4 Data B, M/C XX16 DATA_B
#5 Data C, M/C XX16 DATA_C
#6 Data D, M/C XX16 DATA_D
7 DataE ] M/C XX16 DATA_E

a  C=Conditional. Data A to E shall be filled with 001¢ if unused.
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3 Parameter definition

3.1 TestIDs supported

Refer to SAE J1979-DA.

7.8.

3.2 TestID and data byte descriptions

Refer to SAE J1979-DA.

7.8

Tabjes 88 and 89 show how “request control of on-board system, test, or component\serv

imp

7.8
Tes

The
Ser
TID|

As
sup
Tes

7.8

The
sup

ported PIDs for each ECU. ECU#1 (ECM) supports TestD0116. ECU#2 (TCM) does not s

4 Message example

lemented.

4.1 Step #1: Request control of on-board system, test, or component{request for
t IDs)

external test equipment requests all supported Test IDs from the-vehicle. Refer to the
Vice 0116 for guidance on requesting supported Test IDs (the same concept is used for

S).

h result of the supported TID request, the external test/equipment creates an inte

[ IDs and therefore does not send a response message:

4.2 Step #2: Request control of on-board device (Service 0816, Test ID 011¢)

Table 88 — Request control of on-board device request message

ce shall be

supported

example of
supported

'nal list of
Lpport any

external test equipment sends a “requeést control of on-board device” message with one (1)
ported Test ID 0114 to the vehicle.

Message Direction: External test equipment — All ECUs
Message Type: Requést
Data Byte Description (all values are in hexadecimal) Byte Value| Mnpemonic

#1 Request control of on-board device request SID 0816 SIDRQ
#2 TID: Evaperative system leak test 0116 TID
#3 DatadA: 0016 0016 DATA_A
#4 Data B: 0016 0016 DATA_B
#5 Data C: 0016 0016 IDATA_C
#6 Data D: 0014 0016 DATA_D
#7 Data E: 0016 0016 DATA_E
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Table 89 — Request control of on-board device response message

Message Direction: ECU#1 — External test equipment

Message Type:
Data Byte
#1
#2
#3
#4
#5
#6
#7

Response

Mnemonic
SIDPR
TID
DATA_A
DATA R
DATAC
DATA_D
DATA_E

Byte Value
4816
0116
0016
004¢
0016
0016
0016

Description (all values are in hexadecimal)

Request control of on-board device response SID

TID: Evaporative system leak test
Data A: 00146
Data B- 004¢
Data C: 001¢
Data D: 0014
Data E: 0016

NOTE ECU#2 does not support the Test ID and therefore does not send a response message.

7.9 Service 0916 — Request vehicle information

7.9.1 Fupctional description

icle
fion
the

be of this service is to enable the external test equipmentte request vehicle-specific veh
h such as Vehicle Identification Number (VIN) and Calibration IDs. Some of this informa
uired by regulations and some should be reported in+a standard format if supported by
hufacturer. INFOTYPEs are defined in SAE J1979-DA.

The purpo
informatio
may be reg
vehicle ma

of this service is for the ECU to indicate which INFOTYPEs are supported (supporft of
0016 isrequired for ISO 9141-2). INFOTYPE\001¢ is a bit-encoded value that indicates support
[PEs from 0116 to 2016. INFOTYPE 2014 indicates support for INFOTYPEs 211¢ through 4{01¢,
the same concept as used for PID support in Services 0116 and 021¢ as specified in SAE J1979-

A feature
INFOTYPE
for INFOTY
etc. This is
DA.

The extery
to 0016 in
messages \
ECU(s) wit

If INFOTYRE 0216 (VIN) is indicated as supported, the ECU shall respond within P25 timing evg
missing or incemplete. For example, a development ECU may respond with FF14 charac

the VIN is
for VIN bed

7.9.2 Mg

al test equipment shall maintain a list of ECUs which support the INFOTYPEs not e
order to justify whether itsexpects a response message from this ECU or not. For req

nin the P2y, timing window as specified in 6.2.2.

ause the VIN has not been programmed.

ssage-data bytes

7.9.2.1 K

vith INFOTYPEs not equal.to 0014, the positive response messages may not be sent by

équest vehicle information request message definition (read-supported INFOTYPE

Jec

the

n if
ters

Table 90 — Request vehicle information request message (read-supported INFOTYPE)

Data Byte

Parameter Name Cvt |Byte Value

Mnemonic

#1

M 0916

Request vehicle information request SID

SIDRQ

#2

INFOTYPE (see SAE J1979-DA) M XX16

INFTYP
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7.9.2.2 Request vehicle information response message definition (report supported
INFOTYPE)

Table 91 — Request vehicle information response message (report supported INFOTYPE)

Data Byte Parameter Name Cvt | Byte Value | Mnemonic
#1 Request vehicle information response SID M 4916 SIDPR
#2 INFOTYPE M XX16 INFTYP_
#3 MessageCount M XX16 MC

datarecord of INFOTYPE = | DATAREC_

#4 Data A: supported INFOTYPEs, M XX16 DATA_A
#5 Data B: supported INFOTYPEs, M XX16 DATA_B
#6 Data C: supported INFOTYPEs, M XX16 DATA_C
#7 Data D: supported INFOTYPEs ] M XX16 DATA_D

7.9{2.3 Request vehicle information request message definition {read INFOTYPE values)

Table 92 — Request vehicle information request message (read INFOTYPE valu1es)

Dafa Byte Parameter Name Cvt | Byte Value h\/lnemonic
#1 Request vehicle information request SID M 0916 SIDRQ
#2 INFOTYPE M XX16 INFTYP_

7.9{2.4 Request vehicle information response message definition (report INFOTYPE values)

Table 93 — Request vehicle information response message (report INFOTYPE varues)

Data Byte Parameter Name Cvt |Byte Value Mnemonic

#1 Request vehicle information response SID M 4916 SIDPR
#2 INFOTYPE M XX16 INFTYP_
#3 MessageCount M XX16 MC_

#4 data recordofINFOTYPE =[ DataA, M/Ca XX16 DATA_A
#5 Data B, M/C XX16 DATA_B
#6 Data C, M/C XX16 DATA_C
#7 Data D ] M/C XX16 DATA_D

a  |C = Conditional. Data A to D is only present if the requested INFOTYPE equals an even number.

7.913 Parameter definition

7.9.3.1 Vehicle information types supported

Refer to SAE J1979-DA.

7.9.3.2 Vehicle information types and data byte descriptions
Refer to SAE J1979-DA.

© IS0 2015 - All rights reserved 73



https://standardsiso.com/api/?name=30bf2f54cf2f3a1d9d7e8789feb3fcd7

ISO 15031-5:2015(E)

7.9.3.3 MessageCount description

The MessageCount parameter has two (2) definitions depending on the INFOTYPE parameter value:

— INFOTYPE parameter values 0116, 0316, 0516, 0716, 0916, 0C16: In this case, the MessageCount
parameter includes a value which represents the number of response messages to be sent by the
server (ECU) to report the Data A to D referenced by the corresponding INFOTYPE parameter value.
The MessageCount parameter value is a “static value”.

INFOTYPE parameter values 0216, 0416, 0616, 0816, 0A16, 0B16, 0D16: In this case, the MessageCount

parameter includes a value which represents a dynamic counter starting with the value of 1

and infremented by I In the following response messages (assuming error-iree transmissio
the repponse message). The MessageCount parameter value is a “dynamic incremented\va
(increfnents of 1). The last response message shall include an incremented MessageCount v

h of
ue"
hlue

which |matches the reported MessageCount parameter value previously reported hythe sefver
(ECU) with the odd INFOTYPE (even INFOTYPE - 1).
Refer to SAE J1979-DA.
7.9.4 Mgssage example
The tables pelow show how the “request vehicle information” service shall’be implemented.
7.9.4.1 Step #1: Request vehicle information (request supportedINFOTYPE) from vehicle
The external test equipment requests all supported INFOTYPEsfrom the vehicle. Refer to the example
of Service |011¢6 for guidance on requesting supported PIDs({the same concept is used for supported
INFOTYPEE). As a result of the supported INFOTYPE request, the external test equipment create$ an
internal lidt of supported INFOTYPEs for each ECU: ECU#1 (ECM) supports the following INFOTYPEs:
0116, 0216,/ 0316, 0416, 0516, 0616, 0716, and 0816. Since there is only one ECU which meets emissjon-
related leg|slative requirements, no response messages from another ECU will occur.
7.9.4.2 Step #2: Request INFOTYPEs fromvehicle
Now the exyternal test equipment requests the following INFOTYPE:
— INFOT|YPE 0116: MC_VIN = 5 response messages; supported by ECU#1.
Table 94=- Request vehicle information request message
Message Djrection: |Exfernal test equipment — All ECUs
Message Type: Request
Data Byte Description (all values are in hexadecimal) Byte Value Mnemonif¢
#1 Reéquest vehicle information request SID 0916 SIDRQ
#2 INFOTYPE: MessageCount VIN 0144 INETYP
Table 95 — 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 Mnemonic
#1 Request vehicle information response SID 4916 SIDPR
#2 INFOTYPE: MessageCount VIN 0116 INFTYP
#3 MessageCount VIN = 5 response messages 0516 MC_VIN
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Now the external test equipment requests the following INFOTYPE:

— INFOTYPE 0216: VIN = [1G1JC5444R7252367] supported by ECU#1.

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 Mnemonic
#1 Request vehicle information request SID 094¢ SIDRQ
#2 INFOTYPE: VIN 0216 INFTYP
Table 97 — Request vehicle information response message (1)
Message Direction: |ECU#1 — External test equipment
Megsage Type: Response
Data Byte Description (all values are in hexadecimal) Byte Value Mpemonic
#1 Request vehicle information response SID 4916 SIDPR
#2 INFOTYPE: VIN 0216 INFTYP
#3 MessageCount VIN = 1st response message 0116 NIC_VIN
#4 Data A: Filler Byte byte 0016 DATA_A
#5 Data B: Filler Byte byte 0016 JATA_B
#6 Data C: Filler Byte byte 0016 DATA_C
#7 Data D: ‘1’ 3116 DATA_D
Table 98 — Request vehicle information response message (2)
Message Direction: |ECU#1 — Extepnalfest equipment
Message Type: Response
Data Byte Description (all values are in hexadecimal) Byte Value Mmnemonic
#1 Request vehicle'information response SID 4916 SIDPR
#2 INFOTYPECVIN 0216 INFTYP
#3 MessageCount VIN = 2nd response message 0216 NC_VIN
#4 Data’A"'G’ 4716 DATA_A
#5 Data B: ‘1’ 3116 DATA_B
#6 Data C: ‘J’ 4A16 DATA_C
#7 Data D: 'C’ 4316 DATA_D
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Table 99 — Request vehicle information response message (3)

Message Direction:

ECU#1 — External test equipment

Message Type: Response
Data Byte Description (all values are in hexadecimal) Byte Value Mnemonic
#1 Request vehicle information response SID 4916 SIDPR
#2 INFOTYPE: VIN 0216 INFTYP
#3 MessageCount VIN = 3rd response message 0316 MC_VIN
#4 Data A ‘%’ 3516 DATA_A
#5 Data B: ‘4’ 3416 DATA_B
#6 Data C: ‘4’ 3416 DATA_C
#7 Data D: ‘4’ 3416 DATA_D
Table 100 — Request vehicle information response message, (4)
Message Djrection: |ECU#1 — External test equipment
Message Type: Response
Data Byte Description (all values are in hexadecimal) Byte Value Mnemoni¢
#1 Request vehicle information response SID 4916 SIDPR
#2 INFOTYPE: VIN 0216 INFTYP
#3 MessageCount VIN = 4th response message 0416 MC_VIN
#4 Data A: ‘R’ 5216 DATA_A
#5 Data B: ‘7’ 3716 DATA_B
#6 Data C: ‘2’ 3216 DATA_C
#7 Data D: ‘5’ 3516 DATA_D
Table 101 — Request vehicle information response message (5)
Message Djrection: |ECU#1 — Exterfal'test equipment
Message Type: Response
Data Byte Description (all values are in hexadecimal) Byte Value Mnemoni¢
#1 Request vehicleinformation response SID 4916 SIDPR
#2 INFOTYPEAVIN 0216 INFTYP
#3 MessageCount VIN = 5th response message 0516 MC_VIN
#4 DatajA: 2’ 3216 DATA_A
#5 Data B: ‘3’ 3316 DATA_B
#6 Data C: ‘6’ 3616 DATA_C
#7 Data D: ‘7’ 3716 DATA_D

Now the external test equipment requests the following INFOTYPE:

— INFOTYPE 0316: MessageCount Calibration ID = 0814; supported by ECU#1.
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Table 102 — 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| Mnemonic
#1 Request vehicle information request SID 0916 SIDRQ
#2 INFOTYPE: MessageCount Calibration ID 0316 INFTYP
Table 103 — Request vehicle information response message
Message Direction: |ECU#1 — External test equipment
Mesgsage Type: Response
Data Byte Description (all values are in hexadecimal) Byte Value | Mmpemonic
#1 Request vehicle information response SID 4916 SIDPR
#2 INFOTYPE: MessageCount Calibration ID 0316 INFTYP
#3 MessageCount Calibration ID = 8 response messages 0816 M(C_CALID
Now the external test equipment requests the following INFOTYPE:
— |INFOTYPE 0416: CALID#1 = [JMB*36761500]; supported by)ECU#1;
— |INFOTYPE 0416: CALID#2 = [JMB*47872611]; supported by ECU#1.
Table 104 — Request vehicle.iniformation request message
Message Direction: |External test equipment - All' ECUs
Megsage Type: Request
D3ta Byte Description (all values are in hexadecimal) Byte Value Mnpemonic
#1 Request vehicle informationrequest SID 0916 SIDRQ
#2 INFOTYPE: Calibration’ID 0416 INFTYP
Table 105 +— Request vehicle information response message (1)
Message Direction: |ECU#1 — External test equipment
Message Type: Response
Dgta Byte Description (all values are in hexadecimal) Byte Value Mmnemonic
#1 Request vehicle information response SID 4916 SIDPR
#2 INFOTYPE: Calibration ID 0416 INFTYP
#3 MessageCount Calibration ID#1 = 1st response message 0146 M(¢_CALID
#4 Data A: /]’ 4A16 DATA_A
#5 Data B: ‘M’ 4D16 DATA_B
#6 Data C: ‘B’ 4216 DATA_C
#7 Data D: ¥’ 2A16 DATA_D
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Table 106 — Request vehicle information response message (2)

Message Direction:

ECU#1 — External test equipment

Message Type: Response
Data Byte Description (all values are in hexadecimal) Byte Value| Mnemonic
#1 Request vehicle information response SID 4916 SIDPR
#2 INFOTYPE: Calibration ID 0416 INFTYP
#3 MessageCount Calibration ID#1 = 2nd response message 0216 MC_CALID
#4 Data A- ‘3’ 334¢ DATA A
#5 Data B: ‘6’ 3616 DATA_B
#6 Data C: ‘7’ 3716 DATA_C
#7 Data D: ‘6’ 3616 DATA_D
Table 107 — Request vehicle information response message, (3)
Message Djrection: |ECU#1 — External test equipment
Message Type: Response
Data Byte Description (all values are in hexadecimal) Byte Value| Mnemonif
#1 Request vehicle information response SID 4916 SIDPR
#2 INFOTYPE: Calibration ID 0416 INFTYP
#3 MessageCount Calibration ID#1 = 3rd response message 0316 MC_CALII
#4 Data A: ‘1’ 3116 DATA_A
#5 Data B: ‘5’ 3516 DATA_B
#6 Data C: ‘0 3016 DATA_C
#7 Data D: ‘0’ 3016 DATA_D
Table 108 — Request vehicle information response message (4)
Message Dfrection: |ECU#1 — Exterpaltest equipment
Message Type: Response
Data Byte Description (all values are in hexadecimal) Byte Value| Mnemonif
#1 Request vehicle ibformation response SID 4916 SIDPR
#2 INFOTYPE:‘Galibration ID 0416 INFTYP
#3 MessagéCount Calibration ID#1 = 4th response message 0416 MC_CALII
#4 Data;A: Filler Byte byte 0016 DATA_A
#5 Data B: Filler Byte byte 0016 DATA_B
#6 Data C: Filler Byte byte 0016 DATA_C
#7 Data D: Filler Byte byte 0016 DATA_D
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Table 109 — 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| Mnemonic
#1 Request vehicle information response SID 4916 SIDPR
#2 INFOTYPE: Calibration ID 0416 INFTYP
#3 MessageCount Calibration ID#2 = 5th response message 0516 MC_CALID
#4 Data A: ' 4Aqg ATA_A
#5 Data B: ‘M’ 4D16 IDATA_B
#6 Data C: ‘B’ 4216 IDATA_C
#7 Data D: ¥’ 2A16 DATA_D

Table 110 — Request vehicle information response message (6)

Message Direction: |ECU#1 — External test equipment

Mesgsage Type: Response

D4dta Byte Description (all values are in hexadecimal) Byte Value| Mhemonic
#1 Request vehicle information response SID 4916 SIDPR
#2 INFOTYPE: Calibration ID 0416 INFTYP
#3 MessageCount Calibration ID#2 = 6th response niessage 0616 MC_CALID
#4 Data A: ‘4’ 3416 DATA_A
#5 Data B: ‘7’ 3716 DATA_B
#6 Data C: ‘8’ 3816 IDATA_C
#7 Data D: ‘7’ 3716 DATA_D

Table 111 — Request vehicle information response message (7)

Message Direction: |ECU#1 & External test equipment
Mesgsage Type: Response
D4dta Byte Description (all values are in hexadecimal) Byte Value| Mhemonic

#1 Requestvehicle information response SID 4916 SIDPR
#2 INFOQTYPE: Calibration ID 0416 INFTYP
#3 MessageCount Calibration ID#2 = 7th response message 0716 MC_CALID
#4 Data A: ‘2’ 3216 DDATA_A
#5 Data B: ‘6’ 3616 DATA_B
#6 Data C: ‘T’ 3116 DATA_C
#7 Data D: ‘1 3116 DATA_D
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Table 112 — Request vehicle information response message (8)

Message Direction:

ECU#1 — External test equipment

Message Type: Response
Data Byte Description (all values are in hexadecimal) Byte Value Mnemonic

#1 Request vehicle information response SID 4916 SIDPR
#2 INFOTYPE: Calibration ID 0416 INFTYP
#3 MessageCount Calibration ID#2 = 8th response message 0816 MC_CALID
#4 Data A: Filler Byte hyte 0046 DATA_A
#5 Data B: Filler Byte byte 0016 DATA_B
#6 Data C: Filler Byte byte 0016 DATA_C
#7 Data D: Filler Byte byte 0016 DATA_D

Now the eyternal test equipment requests the following INFOTYPE:

— INFOT|YPE 0516: MessageCount Calibration Verification Number = 021¢; supported by ECU#1.

Table 113 — Request vehicle information request message

Message Djrection:

External test equipment = All ECUs

Message Type: Request
Data Byte Description (all values are in hexadecimal) Byte Value| Mnemonif
#1 Request vehicle information request SID 0916 SIDRQ
#2 INFOTYPE: MessageCount Calibration Verification Number 0516 INFTYP
Table 114 — Request vehicle information response message
Message Djrection: |ECU#1 — External test equipment
Message Type: Response
Data Byte Description (allvalues are in hexadecimal) Byte Value| Mnemonif
#1 Request vehicle informdtion response SID 4916 SIDPR
#2 INFOTYPE: MessageCount Calibration Verification Number 0516 INFTYP
#3 MessageCount Calibration Verification Number = 2 response 0216 MC_CVN
messages
Now the exyternal test'equipment requests the following INFOTYPE:
— INFOT|YPE @616: CVN#1 = [17 91 BC 82]; supported by ECU#1;
— INFOT|YRE 0616: CVN#2 = [16 E0 62 BE]; supported by ECU#1.
Table 115 — 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| Mnemonic
#1 Request vehicle information request SID 0916 SIDRQ
#2 INFOTYPE: Calibration Verification Number 0616 INFTYP
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Table 116 — 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| Mnemonic

#1 Request vehicle information response SID 4916 SIDPR

#2 INFOTYPE: Calibration Verification Number 0616 INFTYP
#3 MessageCount Calibration Verification Number = 1st response 0116 MC_CVN

message

#4 Data A: 17 1716 IDATA_A
#5 Data B: 91 9116 DATA_B
#6 Data C: BC BC14 PATA_C
#7 Data D: 82 8216 DATA_D

Depending on which protocol the vehicle supports, the following situations\might occur.

If tHe vehicle supports ISO 9141-2, the external test equipment might néedto repeat the requégst message
multiple times before the ECU(s) send a response message.

If the vehicle supports SAE J1850, the external test equipment might need to repeat the request message
befgre the ECU(s) send a response message.

If the vehicle supports ISO 14230-4, the ECU(s) mayr'send a negative response megsage with
NR( 2216 - conditionsNotCorrect if, for example, thezengine is running. After the vehicle|conditions
have been adjusted to meet this service request, the external test equipment shall repeat fhe request
megsage and the ECU(s) shall send a positive response message.

Table 117 — Request vehicle information response message (2)

Message Direction: |[ECU#1 — Externalest equipment
Megsage Type: Response
Data Byte Description (all values are in hexadecimal) Byte Value| Mhemonic
#1 Request vehicle'information response SID 4916 SIDPR
#2 INFOTYPE:Calibration Verification Number 0616 INFTYP
#3 MessageGount Calibration Verification Number = 2nd response 0216 MC_CVN
message

#4 Data A: 1616 1616 DATA_A
#5 Data B: EO16 EO16 DATA_B
#6 Data C: 6216 6216 ATA_C
#7 Data D: BE1¢ BE16 iATA_D

Now the external test equipment requests the following INFOTYPE:

— INFOTYPE 0716: MessageCount In-use Performance Tracking = 0814; supported by ECU#1.

© ISO 2015 - All rights reserved
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Table 118 — 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| Mnemonic
#1 Request vehicle information request SID 0916 SIDRQ
#2 INFOTYPE: MessageCount In-use Performance Tracking 0716 INFTYP

Table 119 — Request vehicle information response message

]
Message Dkrection: ECU#1 — External test equipment

Message Type: Response
Data Byte Description (all values are in hexadecimal) Byte Value |, Mhemonif
#1 Request vehicle information response SID 4916 SIDPR
#2 INFOTYPE: MessageCount In-use Performance Tracking 0716 INFTYP
#3 MessageCount In-use Performance Tracking = 8 response messages 0846 MC_IPT

Now the eyternal test equipment requests the following INFOTYPE:

— INFOT|YPE 0816: MC_IPT = 8 response messages; supported by ECU#1.

Table 120 — Request vehicle information request message

Message Djrection: |External test equipment — All ECUs

Message Type: Request
Data Byte Description (all values are in hexadecimal) Byte Value| Mnemonif
#1 Request vehicle information request SID 0916 SIDRQ
#2 INFOTYPE: In-use Performance Traeking 0816 INFTYP

Table 121 — Request'vehicle information response message (1)

Message Djrection: |ECU#1 — Extérnpal test equipment

Message Type: Responsg

Data Byte Descrtiption (all values are in hexadecimal) Byte Value| Mnemonif
#1 Request vehigledinformation response SID 4916 SIDPR
#2 INFOTYPEYIn-use Performance Tracking 0816 INFTYP
#3 MessageCount In-use Performance Tracking = 1st response message 0116 MC_IPT
#4 OBDCOND_A: 1024 counts 0416 OBDCOND JA
#5 OBDCONDB1t024Toumts 001g OBDCOND"B
#6 IGNCNTR_A: 3337 counts 0D16 IGNCNTR_A
#7 IGNCNTR_B: 3337 counts 0916 IGNCNTR_B
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Table 122 — Request vehicle information response message (2)

Message Direction:

ECU#1 — External test equipment

Message Type: Response
Data Byte Description (all values are in hexadecimal) Byte Value| Mnemonic
#1 Request vehicle information response SID 4916 SIDPR
#2 INFOTYPE: In-use Performance Tracking 0816 INFTYP
#3 MessageCount In-use Performance Tracking = 2nd response mes- 0216 MC_IPT
sage
#4 CATCOMP1_A: 824 counts 0316 GAJICOMP1_A
#5 CATCOMP1_B: 824 counts 3816 CATCOMP1_B
#6 CATCOND1_A: 945 counts 0316 CATCOND1_A
#7 CATCOND1_B: 945 counts Bl1s CATCOND1_B
Table 123 — Request vehicle information response message (3)
Message Direction: |ECU#1 — External test equipment
Mesgsage Type: Response
Data Byte Description (all values are in hexadecimal) Byte Value| Mhemonic
#1 Request vehicle information response SID 4916 SIDPR
#2 INFOTYPE: In-use Performance Tracking 0816 INFTYP
#3 MessageCount In-use Performance Tracking=3rd response 0316 MC_IPT
message
#4 CATCOMP2_A: 711 counts 0216 CATICOMP2_A
#5 CATCOMP2_B: 711 counts C716 CATCOMP2_B
#6 CATCOND2_A: 945 counts 0316 CATCOND2_A
#7 CATCOND2_B: 945 counts Bl1e CATCOND2_B
Table 124 +—Request vehicle information response message (4)
Message Direction: |[ECU#1 < External test equipment
Message Type: Response
Data Byte Description (all values are in hexadecimal) Byte Value| Mhemonic
#1 Réguest vehicle information response SID 4916 SIDPR
#2 INFOTYPE: In-use Performance Tracking 0816 INFTYP
#3 MessageCount In-use Performance Tracking = 4th response mes- 0416 MC_IPT
sage
#4 02SCOMP1_A: 737 counts 0216 02SCOMP1_A
#5 02SCOMP1_B: 737 counts Elie 02SCOMP1_B
#6 02SCOND1_A: 924 counts 0316 02SCOND1_A
#7 02SCOND1_B: 924 counts 9C16 02SCOND1_B
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Table 125 — 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| Mnemonic
#1 Request vehicle information response SID 4916 SIDPR
#2 INFOTYPE: In-use Performance Tracking 0816 INFTYP
#3 MessageCount In-use Performance Tracking = 5th response 0516 MC_IPT
message
#4 02SCOMP2_A: 724 counts 0216 02SCOMP2| A
#5 02SCOMP2_B: 724 counts D416 02SCOMP2|B
#6 02SCOND2_A: 833 counts 0316 02SCOND2{A
#7 02SCOND2_B: 833 counts 4116 02SCOND2|B
Table 126 — Request vehicle information response message (6)
Message Djrection: |ECU#1 — External test equipment
Message Type: Response
Data Byte| Description (all values are in hexadecimal) Byte Value| Mnemonif
#1 Request vehicle information response SID 4916 SIDPR
#2 INFOTYPE: In-use Performance Tracking 0816 INFTYP
#3 MessageCount In-use Performance Tracking = 6th rgSponse 0616 MC_IPT
message
#4 EGRCOMP_A: 997 counts 0316 EGRCOMP_JA
#5 EGRCOMP_B: 997 counts E516 EGRCOMP B
#6 EGRCOND_A: 1010 counts 0316 EGRCOND_A
#7 EGRCOND_B: 1010 counts F216 EGRCOND_|B
Table 127 — Request vehicle information response message (7)
Message Djrection: |ECU#1 — External test equipment
Message Type: Response
Data Byte| Description (all values are in hexadecimal) Byte Value| Mnemonif
#1 Request vehicle information response SID 4916 SIDPR
#2 INFOTY.PE: In-use Performance Tracking 0816 INFTYP
#3 MéssageCount In-use Performance Tracking = 7th response 0716 MC_IPT
message
#4 AIRCOMP_A: 937 counts 0316 AIRCOMP_A
#5 AIRCOMP_B: 937 counts A91¢ AIRCOMP_B
#6 AIRCOND_A: 973 counts 0316 AIRCOND_A
#7 AIRCOND_B: 973 counts CD16 AIRCOND_B
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Table 128 — Request vehicle information response message (8)

Message Direction:

ECU#1 — External test equipment

Message Type: Response
Data Byte Description (all values are in hexadecimal) Byte Value| Mnemonic
#1 Request vehicle information response SID 4916 SIDPR
#2 INFOTYPE: In-use Performance Tracking 0816 INFTYP
#3 MessageCount In-use Performance Tracking = 8th response 0816 MC_IPT
message
#4 EVAPCOMP_A: 68 counts 0016 EVAPCOMP_A
#5 EVAPCOMP_B: 68 counts 4416 EVAPCOMP_B
#6 EVAPCOND_A: 97 counts 0016 EVAPCOND_A
#7 EVAPCOND_B: 97 counts 6115 EVAPCOND_B
Now the external test equipment requests the following InfoType:
— |InfoType 091¢: MessageCount ECUName = 0A14; supported by ECU#1T.
Table 129 — Request vehicle information request message
Message Direction: |External test equipment — All ECUs
Megsage Type: Request
D4ta Byte Description (all values are in hexadecimal) Byte Value Mnpemonic
#1 Request vehicle information request SID 0916 SIDRQ
#2 INFOTYPE: MessageCount ECUNameé 0916 INFTYP
Table 130 — Request.vehicle information response message
Message Direction: ECU#1 — Extérnal test equipment
Mesgsage Type: Response
D4ta Byte Description (all values are in hexadecimal) Byte Value Mmnemonic
#1 Request vehicle information response SID 4916 SIDPR
#2 INFOTYPE MessageCount ECUName 0916 INFTYP
#3 MessdgeCount ECUName = 5 response messages 0516 M({_ECUNM
Now the external test equipment requests the following InfoType
— |InfoType 0A16: ECUName = [ECM -EngineControl] supported by ECU#1.
Tablc 131 chucot VClliL}C illfUl llldtiull 1 UbluCDt HITo5dgT
Message Direction: External test equipment — All ECUs
Message Type: Request
Data Byte Description (all values are in hexadecimal) Byte Value Mnemonic
#1 Request vehicle information request SID 0916 SIDRQ
#2 INFOTYPE: ECUName 0A16 INFTYP
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Table 132 — 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 Mnemonic
#1 Request vehicle information response SID 4916 SIDPR
#2 INFOTYPE: ECUName 0A16 INFTYP
#3 MessageCount ECUName = 1st response message 0116 MC_ECUNM
#4 DATA A:‘E’ 45 DATA A
#5 DATAB.‘C’ 4316 DATAB
#6 DATA C: ‘M’ 4D16 DATA C
#7 DATA D: 0016 0016 DATA D
Table 133 — Request vehicle information response message, (2)
Message Djrection: ECU#1 — External test equipment
Message Type: Response
Data Byte Description (all values are in hexadecimal) Byte Value| Mnemonif
#1 Request vehicle information response SID 4916 SIDPR
#2 INFOTYPE: ECUName 0A16 INFTYP
#3 MessageCount In-use ECUName = 2nd response message 0216 MC_ECUNM
#4 DATA A: 2D16 DATA A
#5 DATA B.‘F’ 4516 DATAB
#6 DATA C: ‘v’ 6E16 DATA C
#7 DATAD: ‘g’ 6716 DATAD
Table 134 — Request vehicle information response message (3)
Message Djrection: ECU#1 — External test equipment
Message Type: Response
Data Byt¢ Description (all values are in hexadecimal) Byte Value Mnemoni¢
#1 Request vehicle information response SID 4916 SIDPR
#2 INFOTYPESEE€UName 0A16 INFTYP
#3 MessageCGount In-use ECUName = 3rd response message 0316 MC_ECUNM
#4 DATAA: 1 6916 DATA A
#5 DATA B. 1’ 6E16 DATA B
#6 DATAC: ‘¢’ 6516 DATA C
#7 DATAD: ‘C’ 4316 DATAD
Table 135 — Request vehicle information response message (4)
Message Direction: |ECU#1 — External test equipment
Message Type: Response
Data Byte Description (all values are in hexadecimal) Byte Value Mnemonic
#1 Request vehicle information response SID 4916 SIDPR
#2 InfoType: ECUName 0A16 INFTYP
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Message Direction: |ECU#1 — External test equipment
Message Type: Response
Data Byte Description (all values are in hexadecimal) Byte Value Mnemonic
#3 MessageCount ECUName = 4th response message 0416 MC_ECUNM
#4 DATA A: ‘0’ 6F16 DATA A
#5 DATAB. ‘n’ 6E16 DATA B
#6 DATA C- 4 Z44g DATA C
#7 DATAD: v’ 7216 ]l)ATA D
Table 136 — Request vehicle information response message (5)
Mejsage Direction: ECU#1 — External test equipment
Mesgsage Type: Response
D4ta Byte Description (all values are in hexadecimal) Byte Value Mmnemonic
#1 Request vehicle information response SID 4916 SIDPR
#2 INFOTYPE: ECUName 0A16 INFTYP
#3 MessageCount ECUName = 5th response message 0516 M({_ECUNM
#4 DATA A: ‘0’ 6F16 ATA A
#5 DATAB. I 6C16 ATA B
#6 DATA C: 0016 0016 ATA C
#7 DATA D: 0016 0016 ATAD
Now the external test equipment requests,the following InfoType:
— |InfoType 0C16: MessageCount ESN.£.0D14; supported by ECU#1.
Table 137 —+ Request vehicle information request message
Mes$sage Direction: External'test equipment — All ECUs
Message Type: Request
D4ta Byte Description (all values are in hexadecimal) Byte Value| Mmnemonic
#1 Request vehicle information request SID 0916 SIDRQ
#2 INFOTYPE: MessageCount ESN 0C16 INFTYP
Table 138 — Request vehicle information response message
MeSsageBDirection: ECHH—tsterpattestequipitent
Message Type: Response
Data Byte Description (all values are in hexadecimal) Byte Value Mnemonic
#1 Request vehicle information response SID 4916 SIDPR
#2 INFOTYPE: MessageCount ESN 0C16 INFTYP
#3 MessageCount ESN = 5 response messages 0516 MC_ESN
Now the external test equipment requests the following InfoType:
— InfoType 0D16: Engine Serial Number = [BRAND 3217486] supported by ECU#1.
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Table 139 — 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 Mnemonic
#1 Request vehicle information request SID 0916 SIDRQ
#2 INFOTYPE: ESN 0D16 INFTYP
| Table 140 — Request vehicle information response message (1)
Message Dkrection: ECU#1 — External test equipment
Message Type: Response
Data Byte Description (all values are in hexadecimal) Byte Value | , Mnemonif
#1 Request vehicle information response SID 4916 SIDPR
#2 INFOTYPE: Engine Serial Number 0D1s INFTYP
#3 MessageCount ESN = 1st response message 0116 MC_ESN
#4 DATA A: 0016 0016 DATA A
#5 DATA B. 0016 0016 DATA B
#6 DATA C: 0016 0016 DATA C
#7 DATA D: 0016 0016 DATAD
Table 141 — Request vehicle information response message (2)
Message Djrection: ECU#1 — External test equipment
Message Type: Response
Data Byt¢ Description (all values are.in hexadecimal) Byte Value Mnemonif
#1 Request vehicle information response SID 4916 SIDPR
#2 INFOTYPE: Engine Serial Number 0D16 INFTYP
#3 MessageCount In-use ESN'=2nd response message 0216 MC_ESN
#4 DATA A: 0016 0016 DATA A
#5 DATA B. 0016 0016 DATA B
#6 DATA C: 0016 0016 DATA C
#7 DATA D: ‘B’ 4216 DATAD
Table 142 — Request vehicle information response message (3)
Message Djrection: ECU#1 — External test equipment
Message Type: Response
Data Byte Description (all values are in hexadecimal) Byte Value Mnemonic
#1 Request vehicle information response SID 4916 SIDPR
#2 INFOTYPE: Engine Serial Number 0D16 INFTYP
#3 MessageCount In-use ESN = 3rd response message 0316 MC_ESN
#4 DATA A: ‘R’ 5216 DATA A
#5 DATA B. ‘A’ 4116 DATA B
#6 DATA C: ‘N’ 4E16 DATA C
#7 DATA D: ‘D’ 4446 DATAD
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Table 143 — Request vehicle information response message (4)

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

#1 Request vehicle information response SID 4916 SIDPR
#2 INFOTYPE: Engine Serial Number 0D16 INFTYP
#3 MessageCount ESN = 4th response message 0416 MC_ESN
#4 DATA A-*’ 204 DATA A
#5 DATA B. ‘3° 3316 ATA B
#6 DATA C: ‘2 3216 ATA C
#7 DATAD: ‘1 3116 ATA D

Table 144 — Request vehicle information response message (5)

Message Direction: ECU#1 — External test equipment

Mesgsage Type: Response
D4ta Byte Description (all values are in hexadecimal) Byte Value Mmnemonic

#1 Request vehicle information response SID 4916 SIDPR

#2 INFOTYPE: Engine Serial Number 0D16 INFTYP
#3 MessageCount ESN = 5th response message 0516 MC_ESN
#4 DATA A: ‘7’ 3716 ATA A
#5 DATA B. 4 3416 ATA B
#6 DATA C: ‘8’ 3816 ATA C
#7 DATAD: ‘6’ 3616 ATA D

Now the external test equipment requests the following InfoType:

— |InfoType 0E16: Exhaust Régulation Or Type Approval Number = [DOC-CR-934567] supported by
ECU#1.

Table 145 — Request vehicle information request message

Megsage Direction: External test equipment — All ECUs

Message Type: Request
D4ta Byte Description (all values are in hexadecimal) Byte Value Mmnemonic
#1 Request vehicle information request SID 0916 SIDRQ
#2 INFOTYPE: MessageCount EROTAN 0E1q INFTYP

Table 146 — 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 Mnemonic
#1 Request vehicle information response SID 4916 SIDPR
#2 INFOTYPE: MessageCount EROTAN 0E16 INFTYP
#3 MessageCount EROTAN = 5 response messages 0516 MC_EROTAN
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Now the external test equipment requests the following InfoType:

— InfoType OF16: MC_EROTAN = 5 response messages; supported by ECU#1.

Table 147 — 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 Mnemonic
#1 Request vehicle information request SID 091¢ SIDRQ
#2 INFOTYPE: EROTAN 0F16 INFTYP

Table 148 — Request vehicle information response message (1)

Message Djrection: ECU#1 — External test equipment

Message Type: Response
Data Byte Description (all values are in hexadecimal) Byte Value| Mnemonif

#1 Request vehicle information response SID 4916 SIDPR

#2 INFOTYPE: EROTAN 0F16 INFTYP
#3 MessageCount EROTAN = 1st response message 0116 MC_EROTAN
#4 DATA A: 0016 0016 DATA A
#5 DATA B. 0016 0016 DATA B
#6 DATA C: 0016 0016 DATA C
#7 DATA D: 0016 0016 DATAD

Table 149 — Request vehicle information response message (2)

Message Djrection: ECU#1 — External testéquipment

Message Type: Response
Data Byt¢ Description (all'values are in hexadecimal) Byte Value Mnemonif¢

#1 Request vehicle information response SID 4916 SIDPR

#2 INFOTYPE: EROTAN 0F16 INFTYP
#3 MessageCount-EROTAN = 2nd response message 0216 MC_EROTAN
#4 DATA A: 0036 0016 DATA A
#5 DATA B 0016 0016 DATA B
#6 DATAX: 0016 0016 DATA C
#7 DATA D: ‘D’ 4416 DATAD

Table 150 — Request vehicle information response message (3)

Message Direction: ECU#1 — External test equipment

Message Type: Response
Data Byte Description (all values are in hexadecimal) Byte Value Mnemonic
#1 Request vehicle information response SID 4916 SIDPR
#2 INFOTYPE: EROTAN 0F16 INFTYP
#3 MessageCount EROTAN = 3rd response message 0316 MC_EROTAN
#4 DATA A: ‘O’ 4F16 DATA A
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Message Direction: ECU#1 — External test equipment

Message Type: Response
Data Byte Description (all values are in hexadecimal) Byte Value Mnemonic
#5 DATAB.‘C’ 4316 DATA B
#6 DATAC: 2D16 DATA C
#7 DATA D: ‘C’ 4316 DATA D
Table 151 — Request vehicle information response message (4)
Message Direction: |ECU#1 — External test equipment
Megsage Type: Response
D4dta Byte Description (all values are in hexadecimal) Byte Value Mnemonic
#1 Request vehicle information response SID 4916 SIDPR
#2 INFOTYPE: In-use Performance Tracking 0F1¢ INFTYP
#3 MessageCount EROTAN = 4th response message 0416 MC|[EROTAN
#4 DATA A: ‘'R’ 5216 ATA A
#5 DATA B. *- 2D16 ATA B
#6 DATAC: 9’ 3916 ATA C
#7 DATAD: ‘3’ 3316 ATA D

Table 152 — Request vehicle information response message (5)

Message Direction: ECU#1 — External testequipment

Mesgsage Type: Response
D4ta Byte Description (all\'values are in hexadecimal) Byte Value Mmnemonic
#1 Request vehicle information response SID 4916 SIDPR
#2 INFOTYPE: EROTAN 0F16 INFTYP
#3 MessageCount EROTAN = 5th response message 0516 MC] EROTAN
#4 DATA A: ‘4 3416 ATA A
#5 DATA B-5 3516 ATA B
#6 DATAC: ‘6’ 3616 ATA C
#7 DATAD: ‘7’ 3716 ATA D

8 [Diagnostic service definition for ISO 15765-4

8.1 Service 0116 — Request current powertrain diagnostic data

8.1.1 Functional description

The purpose of this service is to allow access to current emission-related data values, including
analogue inputs and outputs, digital inputs and outputs, and system status information. The request
for information includes 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 SAE J1979-DA.
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The ECU(s) shall respond to this message by transmitting the requested data value last determined
by the system. All data values returned for sensor readings shall 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 0014 is a bit-encoded value that indicates
which PIDs are supported for each ECU. PID 0016 indicates support for PIDs from 0116 to 2014. PID
2016 indicates support for PIDs 2114 through 4016, etc. This is the same concept for PIDs/OBD Monitor
IDs/TIDs/INFOTYPEs support in Services 0116, 0216, 0616, 0816, 0916. PID 0014 is required for those
ECUs that respond to a corresponding Service 0116 request message as specified in SAE J1979-DA.

IMPORTANT — All emissions-related OBD ECUs which atleast support one of the services defined

in this part of ISO 15031, shall support Service 0116 and PID 001¢. Service 0116 with PID 004 is
defined ag the universal “initialization/keep alive/ping” message for all emissions-related-()BD
ECUs.
The requegt message may contain up to six (6) PIDs. External test equipment is not allowéd to reqfiest
a combinatfion of PIDs supported and PIDs which report data values. The ECU shall support requestg for
up to six (6) PIDs. The request message may contain the same PID multiple times.The ECU shall tfeat
each PID a$ a separate parameter and respond with data for each PID (data returned may be diffefent
for the sanje PID) as often as requested.
The order ¢f the PIDs in the response message is not required to match theorder in the request messpge.
8.1.2 Magssage data bytes
8.1.2.1 Request current powertrain diagnostic data request message definition (read-
supported PIDs)
Table 153 — Request current powertrain diagnestic data request message (read-supported
PIDs)
Data Byte Parameter Nanie Cvt | Byte Value | Mnemonic

#1 Request current powertrain diagnostic data request SID M 0116 SIDR(Q)

#2 PID#1 (PIDs supported: see SAE J1979-DA) M XX16 PID

#3 PID#2 (PIDs supported: see SAE J1979-DA) Ua XX16 PID

#4 PID#3 (PIDs supporteds see SAE J1979-DA) U XX16 PID

#5 PID#4 (PIDs supperted: see SAE J1979-DA) 0] XX16 PID

#6 PID#5 (PIDs supported: see SAE J1979-DA) 4] XX16 PID

#7 PID#6 (PIRssupported: see SAE J1979-DA) U XX16 PID
a U= UserOptionahRID may be included to avoid multiple PID supported request messages.
To request]| PIDs supported range from Cly¢ to FF16, another request message with PID#1 = C0O16 pnd
PID#2 = E(l1a-shall be sent to the vehicle.

8.1.2.2 Request current powertrain diagnostic data response message definition (report
supported PIDs)

ECU(s) shall respond to all supported ranges if requested. A range is defined as a block of 32 PIDs (e.g.
range #1: PID 0116 - 2016). The ECU shall not respond to unsupported PID ranges unless subsequent

ranges hav
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Table 154 — Request current powertrain diagnostic data response message (report supported

PIDs)
Data Byte Parameter Name Cvt | Byte Value | Mnemonic
#1 Request current powertrain diagnostic data response SID M 4116 SIDPR
data record of supported PIDs = [ PIDREC_
#2 1st supported PID M XX16 PID
#3 Data A: supported PIDs, M XX16 DATA_A
#4 Data B: supported PIDs, M XX16 DATA_B
#5 Data C: supported PIDs, M XX16 DATA_C
#6 Data D: supported PIDs | M XX16 DATA_D
data record of supported PIDs = [ PIDREC_
Hn-4 mth supported PID Cra XX16 PID
Hn-3 Data A: supported PIDs, C2b XX16 DATA_A
Hn-2 Data B: supported PIDs, C2 XX16 DATA_B
Hn-1 Data C: supported PIDs, Cc2 XX16 DATA_C
#n Data D: supported RIDs | Cc2 XX16 DATA_D
a  |C1 = Conditional. PID value shall be the same value as included inthe'request message if supported by the ECU.
b 1C2 = Conditional. Value indicates PIDs supported; range of supported PIDs depends on selected PID value (see C1).

The response message shall only include the PID(s)*and Data A to D which are supported by|the ECU. If
the|request message includes a PID value(s) whigh'is (are) not supported by the ECU, those ghall not be
included in the response message.

8.12.3 Request current powertrain'diagnostic data request message definition (read PID

valties)
Table 155 — Request current powertrain diagnostic data request message
Daga Byte Parameter Name Cvt | Byte Value |Mnemonic

#1 Request current powertrain diagnostic data request SID M 0116 SIDRQ
#2 PID#1 (see)SAE J1979-DA) M XX16 PID
#3 PID#2-(see SAE ]J1979-DA) Ua XX16 PID
#4 PID#3 (see SAE J1979-DA) U XX16 PID
#5 PID#4 (see SAE J1979-DA) U XX16 PID
#6 PID#5 (see SAE J1979-DAB) 9] XX16 PID
7/ PID#06 (Se€ SAE J19/9-DAB] U XX16 PID

a  U=User Optional. The parameter may be either present or not.
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8.1.2.4 Request current powertrain diagnostic data response message definition (report PID

values)
Table 156 — Request current powertrain diagnostic data response message
Data Byte Parameter Name Cvt | Byte Value | Mnemonic
#1 Request current powertrain diagnostic data response SID M 4116 SIDPR
data record of 1st supported PID = [ PIDREC_
#2 PID#1 M XX16 PID
#3 data #1.1, M XX16 DATA_1.1
XX16
#j+1 data #1.j | Cla XX16 DATA_[L.j
data record of mth supported PID = | PIDRE[_
PID#m C2b XX16 PID
data #m.1, C2 XX16 DATA_1h.1
#n data #m.k | C3c XX16 DATA_1.k
a (1 = Coypditional. Data depends on selected PID value.
b (2 = Cornjditional. Parameter is only present if supported by the ECU.
¢ C3 = Conditional. Parameters and values for data depend on selected PID number and are only included if PIP is
supported b} the ECU.

Not all PIDg which are included in the request messagednay be supported by all emission-related ECUs,
which shall comply with this part of ISO 15031. Therefore, each vehicle ECU, which supports at l¢ast

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

8.1.3 Paframeter definition

8.1.3.1 H

SAE ]J1979-DA specifies the interpretation of the data record of supported PIDs.

8.1.3.2 H

SAE ]J1979-DA specifiés-standardized emission-related parameters.

8.1.4 Mg

Tables 137

IDs supported

ID and data bytedescriptions

ssage-example

te 135 show how the “request current powertrain diagnostic data” service shall be

implemented.

8.14.1 S

tep #1: Request supported PIDs from vehicle

The external test equipment requests supported PIDs (0016, 2016, 4016, 6016, 8016, AO16) from the
vehicle. Refer to SAE J1979-DA to interpret the data bytes in the response messages.

ECU(s) shall respond to all supported ranges if requested. A range is defined as a block of 32 PIDs (e.g.
range #1: PID 0116 - 2016). The ECU shall not respond to unsupported PID ranges unless subsequent
ranges have a supported PID(s).
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Table 157 — Request current powertrain diagnostic data request message

Message Direction: |External test equipment — All ECUs
Message Type: Request
Data Byte Description (All PID values are in hexadecimal) Byte Value Mnemonic
#1 Request current powertrain diagnostic data request SID 0146 SIDRQ
#2 PID used to determine PID support for PIDs 0116 - 2016 0016 PID
#3 PID used to determine PID support for PIDs 2116 - 4016 2016 PID
H#a PID used-to-determinePID supportfor PIDs 4146 = 604¢ 4046 PID
#5 PID used to determine PID support for PIDs 6116 - 8016 6016 PID
#6 PID used to determine PID support for PIDs 8116 - A016 8016 PID
#7 PID used to determine PID support for PIDs Al16 - CO16 AQy6 PID

Table 158 — ECU#1 response: Request current powertrain diagnostic.data response|message

Message Direction:

ECU#1 — External test equipment

Mesgsage Type: Response

Ddta Byte |Description (All PID values are in hexadecimal) Byte Value Mnerponic
#1 Request current powertrain diagnostic data response'SID 4116 SIDPR
#2 PID requested 0016 PID
#3 Data byte A, representing support for PIDs 0144,0316 - 0816 | 101111117 = BF4¢ DATA_A
#4 Data byte B, representing support for PIDs‘091¢, 0B16 - 1016 | 101111117 = BF¢ DATA_B
#5 Data byte C, representing support for PIDs 111¢, 1316, 1516 | 101010002 = A815¢ IDATA_C
#6 Data byte D, representing supportfor PIDs 1916, 1C16, 2016 | 100100012 =9116 DATA_D
#7 PID requested 2016 PID
#8 Data byte A, representing-support for PID 2116 100000002 = 8016 DATA_A
#9 Data byte B, representing no support for PIDs 2914 - 3016 000000002 =0016 JATA_B
#10 Data byte C, representing no support for PIDs 311¢ - 381¢ 000000002 =001¢ IDATA_C
#11 Data byte D, representing no support for PIDs 391¢ - 4016 000000002 =001¢ NATA_D

Table 159 — ECU#2response: Request current powertrain diagnostic data response|/message

Message Direction:” |ECU#2 — External test equipment

Mesgsage Type: Response
Ddta Byte|Description (All PID values are in hexadecimal) Byte Value Mnemonic

#1 Request current powertrain diagnostic data response SID 4116 SIDPR
#2 PID requested 0016 PID

#3 Data byte A, representing support for PID 0116 1000000072 = 8016 DATA_A
#4 Data byte B, representing support for PID 0D1¢ 000010002 = 0816 DATA_B
#5 Data byte C, representing no support for PIDs 1116 - 1816 000000002 = 0016 DATA_C
#6 Data byte D, representing no support for PIDs 1916 - 2016 000000002 = 0016 DATA_D

Now the external test equipment creates an internal list of supported PIDs for each ECU. ECU#1 (ECM)
supports the following PIDs: 0116, 0316 - 0916, 0B16 - 1116, 1316, 1516, 1916, 1C16, 2016, 2116.

ECU#2 (TCM) supports the following PIDs: 0116 and 0D1s.
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8.1.4.2 Step #2: Request multiple PIDs from vehicle

Now the external test equipment requests a combination of a maximum of six (6) PIDs in one request
message to gain best performance of displaying current data:

— PID 1514: Bank 1 - Sensor 2, PID is supported by ECU#1;
— PID 0114: Number of emission-related DTCs and MIL status, iE;IZD is supported by ECU#1 and
— PID 0516: Engine coolant temperature, PID is supported by ECU#1;
— PID 0316: Fuel system 1 status, PID is supported by ECU#1;
— PID 0Cj6: Engine speed, PID is supported by ECU#1;
— PID 0Dj¢: Vehicle speed, PID is supported by ECU#2.

Table 160 — Request current powertrain diagnostic data request message

Message Djrection: |External test equipment — All ECUs

Message Type: Request
Data Byte Description (All PID values are in hexadecimal) Byte Value| Mnemonif
#1 Request current powertrain diagnostic data request SID 0116 SIDRQ
#2 PID: Bank 1 - Sensor 2 1516 PID(15)
#3 PID: Number of emission-related DTCs and MIL statlis 0116 PID(01)
#4 PID: Engine coolant temperature 0516 PID(05)
#5 PID: Fuel system 1 status 0316 PID(03)
#6 PID: Engine speed 0C16 PID(0C)
#7 PID: Vehicle speed 0D16 PID(0D)

Table 16|1 — ECU#1 response: Request current powertrain diagnostic data response message

Message Dkrection: ECU#1 — External test equipment

Message Type: Response

Data Byte| | Description (AILPID values are in hexadecimal) Byte Value| Mnemonif
#1 Request cuprent powertrain diagnostic data response SID 4116 SIDPR
#2 PID #1: Engine coolant temperature 0516 PID(05)
#3 Data #1'1 6E16 DATA(A)
#4 PID.#2: Number of emission-related DTCs and MIL status 0116 PID(01)
#5 Bata#Z2- 1 MitoNNumber of emissiomrretated BFEs63 8315 BATAES
#6 Data #2.2: Misfire -, Fuel system -, Comprehensive monitoring 0716 DATA(B)
#7 Data #2.3: Catalyst -, Heated catalyst -, ..., monitoring supported EF16 DATA(C)
#8 Data #2.4: Catalyst -, Heated catalyst -, ..., monitoring test 6316 DATA(D)

complete/not complete

#9 PID #3: Bank 1 - Sensor 2 1516 PID(15)
#10 Data #3.1: Bank 2 - Sensor 2: 0,8 Volt AO016 DATA(A)
#11 Data #3.2: Bank 2 - Sensor 2: 93,7 % 7816 DATA(B)
#12 PID #4: Engine speed 0C16 PID(0C)
#13 Data #4.1: 667 rpm 0A16 DATA(A)
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Message Direction: |ECU#1 — External test equipment

Message Type: Response

Data Byte |Description (All PID values are in hexadecimal) Byte Value Mnemonic
#14 Data #4.2: 667 rpm 6B16 DATA(B)
#15 PID #5: Fuel system 1 status 0316 PID(03)
#16 Data #5.1: Closed loop - using oxygen sensor(s) as feedback for fuel 0216 DATA(A)

control

#17 Data #5.2: 0016 DATA(B)

Table 162 — ECU#2 response: Request current powertrain diagnostic data response(message

Message Direction: |ECU#2 — External test equipment
Mesgsage Type: Response
Data Byte |Description (All PID values are in hexadecimal) Byte Value Mmnemonic
#1 Request current powertrain diagnostic data response SID 4116 SIDPR
#2 PID #1: Vehicle speed 0D16 HID(0D)
#3 Data #1.1: 2316 DATA(A)
#4 PID #2: Number of emission-related DTCs and MIL.status 0116 RID(01)
#5 Data #2.1: MIL: OFF; Number of emission-relatéed\DTCs: 01 0116 DATA(A)
#6 Data #2.2: Comprehensive monitoring: supported, test complete 0416 DIATA(B)
#7 Data #2.3: Catalyst -, Heated catalyst -, .5 'monitoring supported 0016 DATA(C)
#8 Data #2.4: Catalyst -, Heated catalyst\-} ..., monitoring test 0016 DIATA(D)
complete/not complete

ECU #1 (ECM) reports MIL commanded on, three stored DTCs, all monitors as supportefl, catalyst,
heafed catalyst, oxygen sensor and\okxygen sensor heater as not completed, and all other monitors as
conjpleted.

ECU #2 (TCM) reports Mll-commanded off, one stored DTC, comprehensive components monitor as
supported and complete,-and all other monitors as not supported.

8.2| Service 02146 Request powertrain freeze frame data

8.2]1 Functignal description

The purpese of this service is to allow access to emission-related data values in a freeze fframe. This
allows’expansion to meet manufacturer-specific requirements not necessarily related to tHe required
freazeArame 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 SAE J1979-DA.

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

Service 021¢ PID 0216 indicates the DTC that caused the freeze frame data to be stored. If freeze frame
data are not stored in the ECU, the system shall report 000014 as the DTC.

The frame number byte shall indicate 001¢ for the freeze frame data. Manufacturers may optionally
save additional freeze frames and use this service to obtain that data by specifying the freeze frame
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number in the request message. If a manufacturer uses these additional freeze frames, they shall 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 0016 is a bit-encoded value that indicates
for each ECU, for each frame, which PIDs are supported. Different freeze frames can support a different
set of PIDs depending on the DTC that caused the frame to be stored. PID 001¢ indicates support for
PIDs from 0116 to 2016. PID 2016 indicates support for PIDs 2114 through 4014, etc. This is the same
concept for PIDs/TIDs/INFOTYPEs support in Services 0116, 0216, 0616, 0816, 0916. PID 0014 is required
for those ECUs that respond to a corresponding Service 0216 request message as specified in SAE J1979-
DA.

The order ¢f the PIDs in the response message is not required to match the order in the request messhge.

External tgst equipment shall not request a combination of PIDs supported and PIDs which report data
values. Th¢ ECU shall support requests for up to three (3) PIDs. The request message may-contain|the
same PID rpultiple times. The ECU shall treat each PID as a separate parameter and respond with data
for each PIP as often as requested.

8.2.2 Magssage data bytes

8.2.2.1 Request powertrain freeze frame data request message definition (read-supported
PIDs)

Table 163 — Request powertrain freeze frame data request message (read-supported PID§)

Data Byte||Parameter Name Cvt | Byte Value | Mnemonic
#1 Request powertrain freeze frame data request SID M 0216 SIDRQ
#2 PID#1 (PIDs supported: SAE J1979-DA) M XX16 PID
#3 frame # M XX16 FRNQ_
#4 PID#2 (PIDs supported: SAE J1979-DA) Ua XX16 PID
#5 frame # U/Cb XX16 FRNQO_
#6 PID#3 (PIDs supported: SAE J1979-DA) U XX16 PID
#7 frame # u/C XX16 FRNQOL

a U= Usel Optional. PID may be included’'to reduce multiple PID supported request messages.

b C=Conditional. Parameter is only-included if the preceding PID# is included.

To request{ PIDs supportédyrange from 6116 - FF16, multiple request messages with PIDs = 6016, 8016,
A016, CO16,[and EO16 shall'be sent to the vehicle.

8.2.2.2 Requestpowertrain freeze frame data response message definition (report supported
PIDs)

The ECU(s)shaitt Tespond to atl sSupported ranges if requested. A range 15 defined as a btock of 32 PIDs
(e.g.range #1: PID 0114 - 2016). The ECU shall not respond to unsupported PID ranges unless subsequent
ranges have a supported PID(s).

Table 164 — Request powertrain freeze frame data response message (report supported PIDs)

Data Byte Parameter Name Cvt | Byte Value | Mnemonic
#1 Request powertrain freeze frame data response SID M 4216 SIDPR
#2 1st supported PID M 0016 PID

a  (C1 = Conditional. PID value shall be the same value as included in the request message if supported by the ECU.

b (2 = Conditional. Value indicates PIDs supported; range of supported PIDs depends on selected PID value (see C1).
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Table 164 (continued)
Data Byte Parameter Name Cvt |Byte Value | Mnemonic
#3 frame # M XX16 FRNO_
data record of supported PIDs = | DATAREC_
#4 Data A: supported PIDs, M XX16 DATA_A
#5 Data B: supported PIDs, M XX16 DATA_B
#6 Data C: supported PIDs, M XX16 DATA_C
#7 Data D- anpnrrpr‘l PIDQ] M XX4g DATA_D
Hn-5 mth supported PID Cla XXig PID
Hn-4 frame # C1 XX16 FRNO_
data record of supported PIDs = [ DATAREC
Hn-3 Data A: supported PIDs, @2b XX16 DATA_A
Hn-2 Data B: supported PIDs, C2 XX16 DATA_B
Hn-1 Data C: supported PIDs, C2 XX16 DATA_C
#n Data D: supported PIDs ] C2 XX16 DATA_D
a  |C1 = Conditional. PID value shall be the same value as included in therequest message if supported by the ECU.
b |C2 = Conditional. Value indicates PIDs supported; range of supported PIDs depends on selected PID value (see C1).

The
the

included in the response message.

response message shall only include the PID(s) and, Data A to D which are supported by
request message includes a PID value(s) which is)(are) not supported by the ECU, those s

the ECU. If
hall not be

8.212.3 Request powertrain freeze frame data request message definition (read freezp frame
PID values)
Thble 165 — Request powertrain freeze frame data request message (read freeze frame PID
values)
Data Byte |Parameter Name Cvt |Byte Value |Mnemonic

#1 Request powertrain freeze frame data request SID M 0216 SIDRQ
#2 PID#1 (see)SAE J1979-DA) M XX16 PID
#3 frame.# M XX16 FRNO
#4 PID#2 (see SAE J1979-DA) Ua XX16 PID
#5 frame # C1b XX16 FRNO
#6 PID#3 (see SAE J1979-DA) 9] XX16 PID
7 frame # CT XX16 FRNO

a U= User Optional. The parameter may be either present or not.

b (1= Conditional. Parameter is only present if the preceding PID# is present.
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8.2.2.4 Request powertrain freeze frame data response message definition (report freeze

frame PID values)

Table 166 — Request powertrain freeze frame data response message (report freeze frame PID

values)
Data Byte Parameter Name Cvt | Byte Value | Mnemonic
#1 Request powertrain freeze frame data response SID M 4216 SIDPR
#2 1st supported PID M XX16 PID
#3 franmre# Mt XXT5 FRNG_
data record of 1st supported PID = [ PIDRE[_
#4 data #1.1, M XX16 DATA_1.1
#5 data #1.2, Cla XX16 DATA_]1.2
: XX46
#j+3 data #1.j ] C1 XX16 DATA_|L.j
#n mth supported PID G2b XX16 PID
#n+1 frame # C2 XX16 FRNQ_
data record of mth supported PID = [ PIDREL_
#n+2 data #m.1, C4c XX16 DATA_n.1
#n+3 data #m.2, C4d XX16 DATA_1h.2
#n+k+1 data #m K] Cc4 XX16 DATA_1th.k
a (1 =Corditional. Data depends on selected PID.
b C2 = Conjditional. Parameter shall be the same valueuds included in the request message and only present if supported.
¢ C3=Coyditional. Data #m.1 shall be included ifpréceding PID is supported.
d  C4 = Cornjditional. Parameters and values for data depend on selected PID number.

8.2.3 Paframeter definition

8.2.3.1 RIDs supported

SAE ]J1979-DA specifiesthe/interpretation of the data record of supported PIDs.

8.2.3.2 RID and'data byte descriptions

SAE J1979-{DA specifies standardized emission-related parameters.

8.2.3.3 Frame number 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.

8.2.4 Message example

The tables below show how the “request powertrain freeze frame data” service shall be implemented.

8.2.4.1 Step #1: Request supported powertrain freeze frame PIDs from vehicle

The external test equipment requests all supported powertrain freeze frame PIDs of freeze frame 001¢
from the vehicle. Refer to the example of Service 0114 for guidance on requesting supported PIDs.

100
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As a result of the supported PID request, the external test equipment creates an internal list of
supported PIDs for each ECU. ECU#1 (ECM) supports the following PIDs: 0216 - 0916, 0B16 - 0E16. ECU#2
(TCM) does not support any PIDs for this service.

8.2.4.2 Step #2: Request PID 0216 “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 0214 of freeze frame 0016 from the vehicle. Since ECU#2
(TCM) does not store a freeze frame data record, only ECU#1 (ECM) will send a response message. In

thi&mmﬂgﬁ&@m&mmmwﬂmmm&mleter value
of FID 021¢ “DTC that caused required freeze frame data storage” is set to the DTC P0130.

Table 167 — Request powertrain freeze frame data request message

Message Direction: |External test equipment — All ECUs
Mesgsage Type: Request
D4ta Byte Description (all values are in hexadecimal) Byte Value Mmnemonic
#1 Request powertrain freeze frame data request SID 0216 SIDRQ
#2 PID: DTC that caused required freeze frame data storage 0216 PID
#3 Frame # 0016 FRNO

Table 168 — Request powertrain freeze frame data response message

Mepsage Direction: |ECU#1 — External test equipment
Mesgsage Type: Response
D4dta Byte |Description (all values are in hexadecimal) Byte Value Mmnemonic

#1 Request powertrain freeze frame.data response SID 4216 SIDRQ
#2 PID: DTC that caused requited'freeze frame data storage 0216 PID
#3 Frame # 0016 FRNO
#4 DTC High Byte of P0130 0116 OATA_A
#5 DTC Low Byte of B0130 3016 )ATA_B

NOTE ECU#2 does ot Store freeze frame data and therefore does not send a response message.

Now the externaltest equipment requests the parameter value of PID 0C16 “Engine Speed”, PID 0516

“Engine coolanttemperature”, and PID 0416 “Load”, stored in the freeze frame.

Table 169 — Request powertrain freeze frame data request message

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

#1 Request powertrain freeze frame data request SID 0216 SIDRQ
#2 PID: Engine Speed 0C16 PID
#3 Frame # 0016 FRNO
#4 PID: Engine coolant temperature 0516 PID
#5 Frame # 0016 FRNO
#4 PID: Load 0416 PID
#5 Frame # 0016 FRNO
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Table 170 — 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 Mnemonic

#1 Request powertrain freeze frame data response SID 4216 SIDRQ
#2 PID: Engine Speed 0C16 PID
#3 Frame # 0016 FRNO
#4 High Byte: Engine Qpppd- 2080 rpm 204 DATA_A
#5 Low Byte: Engine Speed: 2080 rpm 8016 DATA_B
#6 PID: Load 0416 PID
#7 Frame # 0016 FRNO
#8 Load: 50,2 % 8016 DATA_A
#9 PID: Engine coolant temperature 0515 PID
#10 Frame # 0016 FRNO
#11 Engine coolant temperature: 0 °C 2816 DATA_A

Case #2: No freeze frame data are stored in any ECU:

If no freezp frame data are stored, then the parameter value of\PID 0216 “DTC that caused required
freeze framne data storage” is set to 00001¢. If the external testyequipment requests a PID excluding
0016, 0216,/2016, 4016, etc., the ECU shall not send a response message.

Table 171 — Request powertrain freeze frame data request message

Message Djrection: |External test equipment — All EEUs

Message Type: Request
Data Byte Description (all values are in hexadecimal) Byte Value| Mnemonif
#1 Request powertrain freeze frame data request SID 0216 SIDRQ
#2 PID: DTC that caused required freeze frame data storage 0216 PID
#3 Frame # 0016 FRNO

Table 172 —(Request powertrain freeze frame data response message

Message Djrection: |ECU#1 — External test equipment

Message Type: Response
Data Byte Description (all values are in hexadecimal) Byte Value Mnemoni¢
#1 Request powertrain freeze frame data response SID 4216 SIDRQ
#2 PID: DTC that caused required freeze frame data storage 0216 PID
#3 Frame # 0016 FRNO
#4 DTC High Byte of PO000 {no freeze frame data stored} 0016 DATA_A
#5 DTC Low Byte of PO00O {no freeze frame data stored} 0016 DATA_B

Case #3: Multiple freeze frames

Cases #1 and #2 imply a scenario where only the required freeze frame (frame 001¢) is stored. This
scenario implies the use of static PID support data where PID support data for a given ECU does not
change for different frames or different DTCs. Since the PID support data are static, it can be obtained
even before a freeze frame is stored.
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Manufacturers who wish to store multiple freeze frames or, where allowed by OBD regulations, who
wish to store different PID data in freeze frame based on the DTC would be required to use dynamic
PID support data. Dynamic PID support data allows for different PID support data for different freeze
frames and for different DTCs. Because of this, dynamic PID support data are not valid until a freeze
frame for a particular frame has been stored. Requesting PID support data before a freeze frame is
stored would indicate that only PID 0214 is supported.

External test equipment that supports dynamic PID support data for freeze frame retrieval will be
compatible with ECUs that support static PID support data as well as dynamic PID support data and is
therefore the recommended approach.
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frames shall also report 000016. Note that this requires the ECU to store fréeze frames in

ord
the
FF{

Nex
seld
sele
equipment requests the supported PIDs for the frame associated with the DTC.

8.3

8.3

Thd
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one
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to

DT(s are transmitted iivtwo (2) bytes of information for each DTC. The first two (2) bits (hig
theffirst (1) byte for*each DTC indicate whether the DTC is a powertrain, chassis, body, or n¢
(refer to SAE J2042 for additional interpretation of this structure). The second two (2) bits sh|
the|first digit af-the DTC (0 through 3). The second (2) nibble of the first (1) byte and the en
(2) pyte aresthe next three (3) hexadecimal characters of the actual DTC reported as hexa
powertrainDTC transmitted as 014314 shall be displayed as P0143.

©IS

his example, every freeze frame supports a different set of PIDs. PID support cannot be

equipment shall request PID 0214 of freeze frame 0014 from the vehicle, then request-PID
b, then request PID 0216 frame 0214, etc. Any frames that report a DTC will have)freeze
ed. When a frame reports 00001¢, indicating no DTC stored and no freeze frame data, §

br starting with frame 001¢, then 0116, etc. There can be no gaps in the'frame number
L 0216, then 051¢. If there are gaps, the tool would have to ask for every possible frame f1
L to make sure that all frames are available to the technician. Theréfore, gaps are not allg

t, the external test equipment presents a list of available DTCs tothe technician. After the
cts a DTC, the external test equipment requests the supported PIDs for the DTC the
cted. Once the PIDs supported by that freeze frame<have been determined, the ex

Service 0316 — Request emission-related-diagnostic trouble codes

1 Functional description

purpose of this service is to enable the’external test equipment to obtain “confirmed
ted DTCs.

d a Service 031¢ request for all emission-related DTCs. Each ECU that has DTCs shall re
(1) message containing all.emission-related DTCs. If an ECU does not have emission-rel
1 it shall respond with a meéssage indicating no DTCs are stored by setting the paramets
016.
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| after a freeze frame is stored. In order to determine if there are any frames stored, ti\e external

0216 frame
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ubsequent
ascending
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Figure 19 — Diagnostic trouble code encoding example DTC P0143
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8.3.2 Message data bytes

8.3.2.1 Request emission-related DTC request message definition

Table 173 — Request emission-related DTC request message

Data Byte Parameter Name Cvt | Byte Value | Mnemonic
#1 Request emission-related DTC request SID M 0316 SIDRQ
8-3-2-2 rLC\.luCBt Clll;BD;Ull ] | c}atcd DTC ) | CDPUIIDC ulcaoasc dcﬂu;tiuu
Table 174 — Request emission-related DTC response message
Data Byte Parameter Name Cvt | Byte Value {Mnemopnic
#1 Request emission-related DTC response SID M 4316 SIDPR
#2 #of DTC=[ M XX16 = #OFDTC
no emission-related DTCs stored 0016,
emission-related DTCs stored ] 0116 - FF16
#3 DTC#1 (High Byte) Ca XX16 DTC1HI
#4 DTC#1 (Low Byte) C XX16 DTC110
XX16
#n-1 DTC#m (High Byte) C XX16 DTCmHI
#n DTC#m (Low Byte) C XX16 DTCml.O

a  C=Conditional. DTC#1 - DTC#m are only included if # of DTC parameter value # 001¢.

8.3.3 Pa

The # of [
message pI

rameter definition

ocessing) stored in the ECU(s).

TC parameter reports the emission-related DTC(s) currently (at the time of the reqyuest

8.3.4 Mdssage example
The tables|below show how the ‘{fequest emission-related DTCs” service shall be implemented. [The
external test equipment requests\emission-related DTCs from the vehicle. The ECU#1 (ECM) has si¥ (6)
DTCs stordd, the ECU#2 (TCMX}has one (1) DTC stored, and the ECU#3 (ABS/Traction Control) has no
DTC stored.
— ECU#1|(ECM): P0143, P0196, P0234, P02CD, P0357, POA24
— ECU#2|(TCM): P0443
— ECU#3|(ABS/Traction Control): no emission-related DTC stored
Table 175 — 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 Mnemonic
#1 Request emission-related DTCs request SID 0316 SIDRQ
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Table 176 — Request emission-related diagnostic trouble codes response message

Message Direction:

ECU#1 — External test equipment

Message Type: Response

Data Byte |Description (all values are in hexadecimal) Byte Value Mnemonic
#1 Request emission-related DTCs response SID 4316 SIDPR
#2 # of DTC {number of emission-related DTCs stored in this ECU} 0616 #OFDTC
#3 DTC High Byte of P0143 0116 DTC1HI
#4 DTC Low Byte of P0143 434, NTC1LO
#5 DTC High Byte of P0196 0116 IPTC2HI
#6 DTC Low Byte of P0196 9616 OTC2LO
#7 DTC High Byte of P0234 0216 IDTC3HI
#8 DTC Low Byte of P0234 3% OTC3LO
#9 DTC High Byte of PO2CD 0216 IDTC4HI
#10 DTC Low Byte of PO2CD CD16 OTC4LO
#11 DTC High Byte of P0357 0316 IDTC5HI
#12 DTC Low Byte of P0357 5716 OTC5LO
#13 DTC High Byte of POA24 0A16 IDTC6HI
#14 DTC Low Byte of POA24 2416 OTC6LO

Table 177 — Request emission-related diagnostic trouble codes response messpge

Message Direction:

ECU#3 — External test equipment

Mesgsage Type: Response
Ddta Byte |Description (all values are inthexadecimal) Byte Value Mmnemonic
#1 Request emission-relatedDTCs response SID 4316 SIDPR
#2 # of DTC {number of emission-related DTCs stored in this ECU} 0016 #HOFDTC

Table 178 — Requést emission-related diagnostic trouble codes response message

Message Direction:

E€U#2 — External test equipment

Message Type: Response
Data Byte Description (all values are in hexadecimal) Byte Value Mmnemonic
#1 Request emission-related DTCs response SID 4316 SIDPR
#2 # of DTC {number of emission-related DTCs stored in this ECU} 0116 #HOFDTC
#3 DTC High Byte of P0443 0416 IDDTC1HI
#4 DTC Low Byte of P0443 4316 DTC1LO
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8.4 Service 0416 — Clear/Reset emission-related diagnostic information

8.4.1 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 the following:

— MIL and number of diagnostic trouble codes (can be read with Service 0116, PID
0116);

— clear the I/M (Inspection/Maintenance) readiness bits (can be read with Service 0144, PID
0116);

— confirmed diagnostic trouble codes (can be read with Service 0315);

— pending diagnostic trouble codes (can be read with Service*071¢);

— diagnogtic trouble code for freeze frame data (can be read with Service 0216, PID
0216);

— freeze frame data (can be read with Service 021¢);

— status pf system monitoring tests (can be fead with Service 0116, PID
4116);

— on-board monitoring test results (can be read with Service 061¢);

— distange travelled while MIL is activated (can be read with Service 0116, PID
2116);

— numbef of warm-ups since DTCs cleared (can be read with Service 0116, PID
3016);

— distange travelled since DTCs cleared (can be read with Service 0116, PID
3116);

— engine|run time while MIL is activated (can be read with Service 0116, PID
4D16);

— engine|run time since DTCscleared (can be read with Service 0116, PID
4E16);

— reset npisfire countséof Standardized Test ID 0B1¢ to zero (can be read with Service 061¢).

Other manufacturer<specific “clearing/resetting” actions may also occur in response to this reqpiest

message. All ECUs shall respond to this request message with ignition ON and with the engine[not

running.

For safety and/or technical design reasons, ECUs that cannot perform this operation under other
conditions, such as with the engine running, shall send a negative response message with NRC 221¢ -
conditionsNotCorrect.

Some OBD regulations may require that all OBD ECUs clear diagnostic information under the same
conditions (all ECUs shall clear diagnostic information with the engine off). If one ECU cannot clear
diagnostic information with the engine running, then all OBD ECUs are required to respond in the same
manner and not clear diagnostic information with the engine running.
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.2 Message data bytes

8.4.2.1 C(lear/reset emission-related diagnostic information request message definition

Table 179 — Clear/reset emission-related diagnostic information request message

Data Byte

Parameter Name Cvt | Byte Value

Mnemonic

#1 M

Clear/reset emission-related diagnostic information request SID 0416

SIDRQ

8.4

Le s ] L1 L i 3 3 laiad-ds 2 3L, 2 Aafs
(et w s CICAI JTTOTT TS SIVITTICIAtTH UId G ITUSTUIU ITIIUT HIAUVUIT ITOSPUTIST ITITS5d 5T UTIIIT

Table 180 — Clear/reset emission-related diagnostic information responsemes

tion

kage

Da

fa Byte Parameter Name Cvt | Byte'Value

Mnemonic

#1 Clear/reset emission-related diagnostic information response SID| M 4416

SIDPR

8.4
Thi

8.4

The
be i

the

3 Parameter definition

5 service does not support any parameters.

4 Message example

mplemented if ignition is ON and the engine is not gunning. The external test equipment
vehicle to “clear/reset emission-related diagnostic:information”.

example below shows how the “clear/reset emission:related diagnostic information” s¢

Table 181 — Clear/reset emission-related diagnostic information request mess

rvice shall
commands

age

Message Direction: |External test equipmént — All ECUs
Megsage Type: Request
D4dta Byte Description (alf'values are in hexadecimal) Byte Value Mmnemonic
#1 Clear/reset emissiofi=related diagnostic information request SID 0416 SIDRQ
Table 182 — Clear/reset emission-related diagnostic information response message
Message Direction: CH{ECU#1 — External test equipment
Mesgsage Type: Response
Data Byte Description (all values are in hexadecimal) Byte Value| Mmpemonic
#1 Clear/reset emission-related diagnostic information response SID 4416 SIDPR
Table 183 — (‘lpar'/rpcpf emission-related diagnncﬁr information response meskage
Message Direction: |ECU#2 — External test equipment
Message Type: Response
Data Byte Description (all values are in hexadecimal) Byte Value Mnemonic
#1 Clear/reset emission-related diagnostic information response SID 4416 SIDPR

Table 160 shows a negative response to “clear/reset emission-related diagnostic information” for an
ECU that cannot clear diagnostic information with the engine running.

©IS
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Table 184 — Negative response message

Message Direction:

ECU#1 — External test equipment

Message Type: Response
Data Byte Description (all values are in hexadecimal) Byte Value Mnemonic
#1 Negative Response Service Identifier 7F16 SIDNR
#2 Clear/reset emission-related diagnostic information request SID 0416 SIDRQ
#3 Negative Response Code: conditionsNotCorrect 2216 NR_CNC

8.5 Seryvice 0516 — Request oxygen sensor monitoring test results

Service 05
Service 06

16 is not supported for ISO 15765-4. The functionality of Service 051¢ is implémente
6-

8.6 Service 0616 — Request on-board monitoring test results for specifi¢imonitored

systems

8.6.1 Fu
The purpo
of specific
vehicles) a

The reque

nctional description

ke of this service is to allow access to the results for On-Bedrd Diagnostic monitoring t
components/systems that are continuously monitored (€g” misfire monitoring for gaso
nd non-continuously monitored (e.g. catalyst system).

t message for test values includes an On-Board Diagnostic Monitor ID (see SAE ]J1979-

that indicdtes the information requested. The response*message for test values includes Unit
Scaling infprmation which is defined in SAE J1979-DA;{TFhe vehicle manufacturer shall use Unit

Scaling ID3
informatio
Monitor ID|

that most closely match the physical quantities used for monitoring in order to make
n more useful to a service technician feoy diagnostic purposes, e.g. an On-Board Diagnd

includes pifessure in the description.

The vehicl
tests of a
ignition O
by On-Boa
Maximum

e manufacturer is responsible’ for assigning “Manufacturer Defined Test IDs” for diffe
onitored system. The latestvalid test values (results) are to be retained, even over mulf]
F cycles, until replaced by more recent test values (results). Test values (results) are reques
*d Diagnostic Monitor.ID? Test values (results) are always reported with the Minimum
[est Limits. The Unitand Scaling ID included in the response message defines the scaling

unit to be yised by the externaltest equipment to display the test values (results), Minimum Test Li
and Maxinfum Test Limitdnformation.

If an On-B

ard Diagnostic Monitor has not been completed at least once since a “clear/reset emiss

l in

bsts
line

DA)
and
and
the
stic

in which the monitor checks for a pressure change shall utilize a Unit and Scaling ID which

"fent
iple
ted
and
and

Mmit,

related diagnostic information” request was carried out or battery disconnect that erased the 1

valid test Y
Limit shall
a non-zero

monitors that have not completed may show test results minimum limits, and maximum limits that,
after scaling, are all equal but are non-zero.

Notall On-Board Diagnostic Monitor IDs are applicable or supported by all systems. On-Board Diagnostic
Monitor ID 001¢ is a bit-encoded value that indicates for each ECU which On-Board Diagnostic Monitor
IDs are supported. On-Board Diagnostic Monitor ID 0014 indicates support for On-Board Diagnostic
Monitor IDs from 0116 to 2016. On-Board Diagnostic Monitor ID 2016 indicates support for On-Board
Diagnostic Monitor IDs 2116 through 4016, etc. This is the same concept for PIDs/TIDs/INFOTYPEs
support in Services 0116, 0216, 0616, 0816, and 0916. On-Board Diagnostic Monitor ID 0016 is required
for those ECUs that respond to a corresponding Service 0616 request message as specified in SAE J1979-
DA.

108 © IS0 2015 - All rights reserved


https://standardsiso.com/api/?name=30bf2f54cf2f3a1d9d7e8789feb3fcd7

ISO 15031-5:2015(E)

The request message including supported On-Board Diagnostic Monitor IDs may contain up to six (6)
OBDMIDs. A request message including an On-Board Diagnostic Monitor ID, which reports test values
shall only contain one (1) OBDMID. External test equipment shall not request a combination of OBDMIDs
supported and a single OBDMID, which report test values. The ECU shall support requests for up to six
(6) supported OBDMIDs and only one (1) OBDMID which reports test values.

A unique method shall be utilized for displaying data for monitors that have multiple tests. Many
OBD monitors have multiple tests that are done in either a serial or parallel manner. If a monitor uses
multiple OBD Monitor ID/Test ID combinations that may not all complete at the same time, the following
method shall be used to update the stored test results at the time of monitor completion.

After the monitor completes, update all Monitor ID/Test ID combinations (or “test results”
utiljzed by the monitor with appropriate passing or failing results. Ifa test result (or “Monitoerl
wag not utilized during this monitoring event, set the Test Values and Minimum and-Maximum Test

Li
mo

Ins
eve
fail
aftd
reg
ind
util
ton

An
refe
leal

As §

its to their initial values (000014, test not completed). Test results from the pteyiously
itoring events shall not be mixed with test results from the current completed monitori

pme cases, test results (or “Monitor ID/Test ID combinations”) will be displayed as being
h though the monitor (as indicated by PID 4114) was successfully completed and eithet

r the monitor (as indicated by PID 411¢) was successfully completed and failed. Note
Ilations prohibit a passing monitor from showing any failing(test results. If an initial
cates a failure and a subsequent re-test of the system indicates a passing result, the te
zed to make the passing determination should be displayed while the failing test that w
nake the initial determination should be reset to its initial values (000016, test not compl

example for a serial monitor is an evaporative leakage monitor where the monitor fir
rence leak and then starts to execute the actuallleakage check. If the reference test fai
fage test is not executed.

in example of a parallel monitor, a purge.valve flow monitor can pass by having a large r

shifit, a large lean lambda shift, or a largesengine rpm increase. If the purge valve is activ

larg
the
incq

8.6

8.6
me

e rich lambda shift occurs, the Test'ID for the rich lambda shift would show a passing r
other two Test IDs would show dncomplete. Since some Test IDs for a completed monito
mplete, PID 4116 shall be used‘to determine monitor completion status.

2 Message data bytes

2.1 Request on-hoard monitoring test results for specific monitored systems requ
ssage definition(read-supported OBDMIDs)

that were
D/TestID”)

completed
hg event.

ncomplete
passed or

bd. In other cases, some Test IDs will show passing results while-others will show failing results

hat OBD-II
serial test
5t that was
ras utilized

bted).

bt checks a
s, then the

ich lambda
ated and a
esult while
- will show

est

Table 185 —~'Request on-board monitoring test results for specific monitored systemis request

message (read-supported OBDMIDs)

DataByte Parameter Name Cvt | Byte Value | Mnemonic
w1 Requeston-board monitoring test results 1or specitic ™ U516 SIDRQ
monitored systems request SID
#2 On-Board Diagnostic Monitor ID (OBDMIDs supported: M XX16 OBDMID
SAE J1979-DA)
#3 On-Board Diagnostic Monitor ID (OBDMIDs supported: Ua XX16 OBDMID
SAE J1979-DA)
#4 On-Board Diagnostic Monitor ID (OBDMIDs supported: U XX16 OBDMID
SAE J1979-DA)
#5 On-Board Diagnostic Monitor ID (OBDMIDs supported: 4] XX16 OBDMID
SAE J1979-DA)
a U= User Optional. OBDMID may be included to avoid multiple OBDMID supported request messages.
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Table 185 (continued)

Data Byte Parameter Name Cvt | Byte Value | Mnemonic
#6 On-Board Diagnostic Monitor ID (OBDMIDs supported: U XX16 OBDMID
SAE J1979-DA)
#7 On-Board Diagnostic Monitor ID (OBDMIDs supported: U XX16 OBDMID
SAE ]J1979-DA)

a U= User Optional. OBDMID may be included to avoid multiple OBDMID supported request messages.

To request OBDMIDs supported range from C11¢ - FF14, another request message with OBDMID#1 = C01¢

and OBDM[D#Z =EU1 shall be sent to the vehicle.
8.6.2.2 Request on-board monitoring test results for specific monitored systems response
message definition (report supported OBDMIDs)
ECU(s) sha]l respond to all supported ranges if requested. A range is defined as a black-of 32 OBDMIDs
(e.g.range f#1: OBDMIDs 0114 - 2016). The ECU shall not respond to unsupported OBDMID ranges unfless
subsequent ranges have a supported OBDMID(s).
Tabl¢ 186 — Request on-board monitoring test results for specific monitored systems
response message (report supported OBDMIDs)
Data Byte Parameter Name Cvt | Byte | Mnemonic
Value
#1 Request on-board monitoring test results for specific monitored M 4616 SIDPR
systems response SID
data record of supported OBDMID = [ OBDMIDREC
#2 1st supported OBDMID M XX16 OBDMID
#3 Data’A: supported OBDMIDs, M XX16 DATA_A
#4 Data B: supported OBDMIDs, M XX16 DATA_B
#5 Data C: supported OBDMIDs, M XX16 DATA_C
#6 Data D: supported OBDMIDs] | M XX16 DATA_D
data record of supported OBDMID = [ OBDMIDREC
#n-4 mth supported OBDMID Cla | XXi6 OBDMID
#n-3 Data A: supported OBDMIDs, | C2b | XXj¢ DATA_A
#n-2 Data B: supported OBDMIDs, C2 XX16 DATA_B
#n-1 Data C: supported OBDMIDs, C2 XX16 DATA_C¢
#n Data D: supported OBDMIDs | | C2 | XXi¢ DATA_D
a C1 = Conditional. QBDMID value shall be the same value as included in the reguest message if supnorted by the BCU.

b C2 = Conditional. Value indicates OBDMIDs supported; range of supported OBDMIDs degends on selected OBDMID
value (see C1).

The response message shall only include the OBDMID(s) and Data A to D, which are supported by the
ECU. If the request message includes an OBDMID value(s) which is (are) not supported by the ECU, those
shall not be included in the response message.
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8.6.2.3 Request on-board monitoring test results for specific monitored systems request
message definition (read OBDMID test values)

Table 187 — Request on-board monitoring test results for specific monitored systems
request message (read OBDMID test values)

Data Byte Parameter Name Cvt |Byte Value | Mnemonic
#1 Request on-board monitoring test results for specific monitored| M 0616 SIDRQ
systems request SID
#2 On-Board Diagnostic Monitor ID M XX16 OBDMID
8.6J2.4 Request on-board monitoring test results for specific monitored systems response
mesgsage definition (report OBDMID test values)
Table 188 — Request on-board monitoring test results for specific monitored sygytems
response message (report OBDMID test values)
Data Parameter Name Cvt | Byte Mnemonic
Byte Value
1 Request on-board monitoring test results for specific monitered sys- M 4616 SIDPR
tems response SID
data record of supported OBDMID = [ OBDMIDREC
2 On-Board Diagnostic Monitor ID | M XX16 OBDMID
#3 Std./Manuf/Defined TID#1 M XX16 5/MDTID
4 Unit And Scaling ID#1 M XX16 UASID
#5 TestValue (High Byte)#1 M XX16 TVHI
6 Test Value (Low Byte)#1 M XX16 TVLO
7 Min Test Limit (High Byte)#1 M XX16 MINTLHI
8 Min Test Limit (Low Byte)#1 M XX16 MINTLLO
9 Max Test Limit (High Byte)#1 M XX16 MAXTLHI
#10 Max Test Limit (Low Byte)#1 | M XX16 MAXTLLO
data record, of supported OBDMID = | OBDMIDREC
#n-8 On-Board Diagnostic Monitor ID | Cl1a | XXi¢ (OBDMID
#n-7 Std./Manuf. Defined TID#m C2b | XXi6 5/MDTID
#nh-6 Unit And Scaling ID#m Cc2 XX16 UASID
#n-5 Test Value (High Byte)#m C2 XX16 TVHI
#h-4 Test Value (Low Byte)#m C2 | XXiq TVLO
#n-3 Min Test Limit (High Byte)#m C2 XX16 MINTLHI
#n-2 Min Test Limit (Low Byte)#m C2 XX16 MINTLLO
#n-1 Max Test Limit (High Byte)#m C2 XX16 MAXTLHI
#n Max Test Limit (Low Byte)#m ] C2 | XXi6 MAXTLLO

b

a (1 =Conditional. Parameter is only present if more than one (1) Manufacturer Defined TID is supported by the ECU for
the requested Monitor ID.

C2 = Conditional. Parameter and value depend 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 Diagnostic Monitor
has not been completed at least once since clear/reset emission-related diagnostic information or battery disconnect.
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