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A government agency may have policy reasons for specifically tracking ZEV componentry (i.e., unique warranty
requirements). In order to track the linkage between a diagnostic trouble code and a covered repair under a ZEV component
warranty, provisions are made in this document to highlight those failures that are ZEV propulsion related. These linkages
can be thought of analogously to emissions related failures requiring emissions related warranty repair. The service used
to highlight failures that are propulsion related is UDS Service 0x19 Subfunction 0x42.

When referencing other documents to fulfil this set of requirements, the reader should substitute “emissions related” for
“ZEV propulsion related.” Global regulations may vary in the definition of ZEV propulsion componentry; therefore, the
applicability of this document to various components may vary from region to region.

TABLE OF CONTENTS
1 SCcoee 5
1.1 INHOAUCHION ..o e e sner b D 5
1.1.1 SAE Document Reference CONCEPL ........eeiiiiiiiiiiiiiiiiiee e e S 6
1.1.2  SAE J1979DA (Digital ANNEX) ..cceeiiieiieiieeesieeeieeesieeseeeseeeeseee e sneeeenneeesneee s pabe Dyt en e e se e 7
1.1.3 SAE Digital Annex Revision Procedure ...........cccoooeiiiieiiinieeenneeeeeeee 5 e 8
1.2 DOCUMENE SCOPE.....eieeieeiieeeeiee ettt e et e et et ee e steeeseeeesneeeseeeesnseeenee fThaneesmneeesnsessnsedenseeesnseeeanseesnneeans 8
2. RHEFERENGCGES. ... ...ttt e e snee e e e s eeesmeeesmneeesnseesnernseeeseeeesnneenneeens 9
21 Applicable DOCUMENTS .......ccoooiiiiiiiiieiieeeriee e see e e seee e e T e e e e smee e e e 9
211 SAE PUDBICAIONS.....coiiiiiiiiieiie e fa e Beeesteeesieeesteessnreesnereeeseeeeenaeea 9
212 ISO PUDICAIONS. ... .ciiiiiiiiiiiiiie e g Sttt e 9
3. TERMS, DEFINITIONS, SYMBOLS, AND ABBREVIATED TERMS ........cccooiiiiiii e 10
31 Tefms and DefiNitioNS .......ooouiiiiiiiic e A ettt 10
3.2 ADPreviated TEIMIS......coiiiiiiiii ettt N ettt sttt e et e et 11
R R 17/ Lo P o SO URRUUSRRRN SRR 12
4. CONVENTIONS .....cooiiieiie e sieeeeeees s {g e eeeteeeseeeateeeaneeesseeesseeesnteessneeesnseesnseeesnneesnsedinneeesneeenneeesnneas 12
5. DQCUMENT OVERVIEW ... 82 ittt e e e e smeeesee e e smneeesnee e dhae e st e e saneesaeeens 13
6. = THECHNICAL REQUIREMENTS: . .. .ottt e e e e seeesee e e smneeennee e dhae e st e e saneeeaeeens 14
6.1 DT|CStatusMask/DTC Status Byte and DTCStatusAvailabilityMask ...........cccccoovevveeriiec i 14
6.2 DT|CSeverityMask and DTCSeverityAvailabilityMask..........cccccoocveiiiiiiiiiieeeeeeeeeeee 14
6.3  FupctionalGroupldentifi@r...........c.ooiiiiiiieiiie e 15
6.4  GroupOfDTCIAENETIEI.......ciiiiiiiieee et 15
6.5 DT|CFormatldentifierDTCFormatidentifier...........cccoiiiiiiiiiceeeceeceeeeee e, 15
6.5.1 SHN Interpretation for SAE J1939-73 DTCFOrMat.........coooccviiiiiieeiieiiieeeee e eecrereeee e e 15
6.6 SAE J1979-8 Diagnostic Service Requirements ............ccccoiiiiiiiiiiiiee e e 16
6.6.1  ProtoCOMDEIECHON ... ..ot e e snneeenne e e s e enaee e 16
6.6.2 Mdltiple-Responses to a Single Data Request ... 18
6.6.3 Application Timing Parameter Definition...............cccoiiiiiiiiiiiiiicccceeceee o 18
6.6.4  Request TIMING Parameters ....... .ot et e e et e e seeeeeeeeesneeeseeeeanneesnneeans 18
6.6.5  MaAXIMUM VAIUES. ... ittt ettt ettt e et e e e sate e et ee e teeeameeeeseeeamseeameeeeameeeaseeaaneeeanseeeanneeanneeans 21
6.6.6 Y= 1T IS T |- 1 SRS 21
6.7 Diagnostic Message FOrMAL ...t e e e e e e e e e e e e e e e neneeeas 21
6.7.1 Negative Response Message Format per ISO 14229-1 ProtoCOLl........c.coeeviiiieiiiiiie e 21
6.7.2 Maximum Message Length per ISO 15765-4 .........oooi oo 22
6.7.3 Header Byte Definition per ISO 157654 ...........uuiiiiiieeeiecceeee et e e e e e e e e 22
6.7.4 Data Bytes Definition per ISO 157654 ...ttt e e e e e e e e e e e saanne s 22
6.7.5 Maximum Message Length per ISO 13400-2 ........cooi i e 22
6.7.6 Header Byte Definition per ISO 13400-2 ........cooo e e 22
6.7.7 Data Byte Definition per ISO 13400-2...........uiiiiiiie e e 22
6.8 Allowance for Expansion and Enhanced DiagnostiC SErviCes..........oocoviiiiiiiiiiiiiiiieee e 23
6.9 Definition of PIDs for Service $22 ReadDataByldentifier.............cccooiiriiiioeiiiiee e 23


https://saenorm.com/api/?name=d90c8d7c96bdde68b4fac0f451148508

SAE INTERNATIONAL J1979™-3 DEC2022 Page 3 of 52

7. DIAGNOSTIC SERVICE DEFINITION FOR ZEVONUDS .........cooiiiiiiiiiiiieee e 23
7.1 Request Current Diagnostic Data or Vehicle Information Using Service $22............ccoooviiiiiiiieienene 24
7.1.1 Tl aTed (o] =Tl =T Yol o ) o] o FO USSR 24
71.2 Message Example for Request Current Diagnostic Data ...........ccoeiiiiiiiiiii e 24
713 Message Example for Request Vehicle Information Data ..., 26
7.2 Request Regulated Diagnostic Trouble Codes Using Service $19 - Subfunction $42............ccccccee. 30
7.21 [0 alei i (o] at= I B L=YTor o o] (o] o RO PRPRPPPPIRt 30
7.2.2 MESSAGE Data BYIES ... .ttt e et e e e e e e e e e e e e e e e neneees 31
7.2.3 Parameter DEefiNition ..........cocuiiiiiiiie e e e e e e e e e e nre e e e e nreeeeenees 32
7.2.4 Y oY T= o Lo o= 10 1] o[ TS PRPP PR 32
7.3 Clear/Reset Regulated Diagnostic Information Using Service $14 .........c.oooviiiiiiiiiiceeee e 35
7.3.1 FUNCHONAI DESCIIPLON. ... . et e e e e e et e e e e e e e e sre e e e e ae e e s nasaneeaeeeeeannnrnneees 35
7.3.2 Message Data BvteS ...ooeeieeceeenennnniiiiiceeiiiiiieeis it e e e e e e e 35
7.3.3

7.3.4

7.3.5

7.4

8.

8.1

8.11

8.1.2

8.1.3

8.2

8.2.1

8.3

8.3.1

8.3.2

8.3.3

8.3.4

8.4

9.

9.1

APPENDIX A

APPENDIX B

Figure 1

Figure 2

Figure 3

Figure 4

Figure 5

Figure 6 Diagnostictroubte todeencodingexampte—

Figure 7 UDS diagnostic trouble code for Format_04...........ooooiiiiiiiiiieic e 31


https://saenorm.com/api/?name=d90c8d7c96bdde68b4fac0f451148508

SAE INTERNATIONAL J1979™-3 DEC2022 Page 4 of 52

Table 1 Regulated diagnostic specifications applicable to the OSIlayers .........ccccceoeiviiiiiiiii e, 6
Table 2 DTC status bit definition ..........oooi i e e e e e e s e e e e e e e snnneeees 14
Table 3 DTC severity byte definition ...........ooo e 14
Table 4 DTC severity and DTC class bit definition .............coooiiii e 15
Table 5 GroupOfDTCIdentifier definitioN....... ... e e e e e e e e e e 15
Table 6 Proper response from server/ECU on functional or physical requests for CAN and ethernet

conNECtion t0 ZEVONUDS ECUS........cciiiiiii ettt et e e s sttt e e e snte e e e s sntaeeessntaeeeeanseeeeens 19
Table 7 Negative reSPONSE fOMMIAL.......cooi i e e et e e e et e e e e see e e e e nee e e e eneeeeeennees 21
Table 8 Negative response code for ZEVONUDS ...t e eneee e e nes 22
Table 9 o el g ToY= Lo LT o o o 0 = USSR 22
Table 10 DolP diagnostic Mmessage fOrMat.............oiiiiiiiiiiiiiiii e e e e e e e e e e 23
Table 11 Overview of ZEVonUDS required ISO 14229-1 UDS SEIVICES.....cccoiiiiciiiiiiieeeeeeetiteeee e e 23
Table 12 ZEVonUDS physical request ECU#1 current powertrain diagnostic data request message .................. 24
Table 13 EQU#1 request current diagnostic data response message .........cccoovveveevneeeeeencc o 24
Table 14 ZENMonUDS physical request ECU#1 current diagnostic data request message ...« e, 25
Table 15 EQU#1 request current diagnostic data negative response message request outjofrange.................... 25
Table 16 ZENonUDS physical request ECU#1 current diagnostic data request message-.........}eeeoiiieinninnen. 25
Table 17 EQU#1 request current diagnostic data negative response message incorrect’‘messageg length

Lo Tul o120 i o] 0 - RS A SO SRSUURR NSRRI 25
Table 18 ZENonUDS functional request (CAN) vehicle information request mesSsage..........cccccco.deevevciiencccneenn, 26
Table 19 ZENonUDS physical request (DolP) vehicle information request message........cccccceeeedeeeiiviiieneccneen, 26
Table 20 EQU#1 request vehicle information reSponse Message............ e Nuvirieeieeeeiieiiiieeeeeee e, 27
Table 21 ZE[VonUDS physical request vehicle information request message .........cccccceveeeeevecceiicce e 27
Table 22 EQU#1 request vehicle information reSponse Message...,ceeeeeeiieieiriieieeeeeiesiiieieeeeeeeees e 28
Table 23 ZE[VonUDS physical request vehicle information requestmessage .........cccccceveveeevecccieccfeeeiic 28
Table 24 EQU#1 request vehicle information response ..........ad e 29
Table 25 ZE[VonUDS physical request vehicle information request message .........cccccceveeeeeniicceec e 29
Table 26 EQU#1 request vehicle information reSponse ... . ..o 30
Table 27 Request ZEV propulsion diagnostic trouble codes with confirmed/pending status requept

01 7= o = e SRS UPRRRRR SO RSTTPR 31
Table 28 Rejquest ZEV propulsion diagnostic trouble’/codes with confirmed status response messgage ............... 32
Table 29 ZENonUDS physical request ZEV propulsion diagnostic trouble codes with confirmed status

=T0 (DTS M 1= T TS Vo [T PRSP PRUPR SO RRRRPPR 33
Table 30 EQU#1 request ZEV propulsion diagnostic trouble codes with confirmed status responge

01 ST= o L= o PRSP PRURR SO PRRERRPR 33
Table 31 EQU#2 request ZEV propulsion diagnostic trouble codes with confirmed status responge

01 FET= To = T PSP PP PP PP PP PPPPPPPPPP NOTPTPPPTPPPPPPP 34
Table 32 ZEVonUDS incorrect physical request ECU#1 ZEV propulsion diagnostic trouble codeg with

confirmed status reQUESEt MESSAQGE .........uuiii i e 34
Table 33 EQU#1 request ZEV propulsion diagnostic trouble codes with confirmed status negative

regponse message incorrect message length or invalid format.............cccoooinic 34
Table 34 Rejquest clear/reset ZEV propulsion diagnostic information request message ............... oo 35
Table 35 Rejquest/clear/reset ZEV propulsion diagnostic information response message ...........focccceeevienennee. 36
Table 36 ZENonUDS functional request (DoCAN) clear/reset ZEV propulsion diagnostic information

=0 [T g 0= TT o= Vo [ Y OPPPPP S RRRRRPPP 36
Table 37 ECU#1 request clear/reset ZEV propulsion diagnostic information DoCAN response message............ 36
Table 38 ECU#2 request clear/reset ZEV propulsion diagnostic information DoCAN response message............ 36
Table 39 ZEVonUDS physical request (DolP) clear/reset ZEV propulsion diagnostic information request

gL T T o = TP PP PSP PPPPPPSPPPP 37
Table 40 ECU#1 request clear/reset ZEV propulsion diagnostic information DolP response message................. 37
Table 41 ECU#1 request clear/reset ZEV propulsion diagnostic information negative response message

[oTo] o [1(To] g T aLo] A elo] 1 (=] FUTTTRT T 37


https://saenorm.com/api/?name=d90c8d7c96bdde68b4fac0f451148508

SAE INTERNATIONAL J1979™-3 DEC2022 Page 5 of 52

1. SCOPE

1.1 Introduction

SAE J1979-3 describes the communication between the zero emissions propulsion systems and test equipment required
by government regulations. Standardization regulations require passenger cars and light-, medium-, and heavy-duty trucks
to support a minimum set of diagnostic information to external (off-board) “generic” test equipment.

To achieve this, SAE J1979-3 is based on the Open Systems Interconnection (OSI|) Basic Refer to Model in accordance
with ISO/IEC 7498-1 and ISO/IEC 10731, which structures communication systems into seven layers. When mapped on

this model, the services specified are broken into:

e Application (layerA)-specified-in:

o 1SO 1422941, 1ISO 14229-3 UDSonCAN, or ISO 14229-5 UDSonIP
o SAE J1979-3 ZEVonUDS
e Presentation layer (layer 6), specified in:
o SAE J193d, SAE J1930DA
o SAE J1979DA
o SAE J2014, SAE J2012DA
o SAE J1939DA, SAE J1939-73
e Session layer gervices (layer 5), specified in:
o 1SO 14229{2
e Transport layen services (layer 4), specified in:
o DoCAN: ISO 15765-2 Transport protoeol and network layer services
o ISO 1576514 Requirements fof emissions related systems

o DolP: ISO [13400-2 Road.vehicles - Diagnostic communication over Internet Protocol (DolP) - Part 2: Transport
protocol anld network_layer services

e Network layer gervicés (layer 3), specified in:

o DoCAN: ISO15765-2 Transport protocol and network layer services

o IS0 15765-4 Requirements for emissions related systems

o DolP: ISO 13400-2 Road vehicles - Diagnostic communication over Internet Protocol (DolP) - Part 2: Transport
protocol and network layer services

e Data link layer (layer 2), specified in:
o DoCAN: ISO 15765-4, ISO 11898-1, -2

o DolP: ISO 13400-3 Road vehicles - Diagnostic communication over Internet Protocol (DolP) - Part 3: Wired vehicle
interface based on IEEE 802.3
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DoCAN: IS

(o]

Physical layer (layer 1), specified in:

0O 15765-4, ISO 11898-1, -2, in accordance with Table 1

interface based on IEEE 802.3

speed data

link connector

SAE J1962 Diagnostic Connector

DolP: ISO 13400-3 Road vehicles - Diagnostic communication over Internet Protocol (DolP) - Part 3: Wired vehicle

ISO 13400-4 Road vehicles - Diagnostic communication over Internet Protocol (DolP) - Part 4: Ethernet-based high-

NOTE: SAE J1973-3-prevides—a-standard-to-satisfykhrewn-countrr-spesific-certification+egulations—SAE J1979-3 is not
considered a final authority for interpretation of the certification regulations, so users of thi$ document should
determine fhe applicability of capabilities defined in this document for their specific OBD regulajory requirements

Table 1 - Regulated diagnostic specifications applicable to the OSllayers
Applicability OSI 7 Layers Regulated ZEV Communication)Requirements Based on UDS
Application (layer 7) ISO 14229-1, 1ISO 14229-3, IS©,14229-5, SAE J1979-3
Presentation (layer 6) | SAE J1930DA, SAE J1979DASAE J2012DA, SAE J1939DA
Seven layer accofding | Session (layer 5) ISO 14229-2
to ISO/IEC 7498-1 and | Transport (layer 4) ) s i
ISO/IEC 10731 Network (layer 3) ISO 15765-2 PO 13400-2
Data link (layer 2) IS0 15765-4
- ISO 11898-1, -2 IBO 13400-3
Physical (layer 1)

1.1.1

SAE J1979-3 refer¢nces several SAE documents which contain all terms, data, and DTC definitions.

See Figure 1, with

SAE J1930 def
It references S

SAE J1979DA
Monitor IDs, an
for clearing fau

SAE J2012 def]
which contains

SAE Document Reference Concept

he following definitions:

nes a procedure for naming objects and systems and with the set of words from wh
AE J1930DA, which contains all standardized naming objects, terms, and abbreviati

contains all standardized data items for OBD diagnostics communications includ
d InfoType IDs, Many data items are augmented with user notes for calculation and d
t codes and cembining diagnostic events are also provided for diagnostic executive

nes the precedure for defining emissions-related diagnostic trouble codes. It referen
all standardized data items like DTCs and FTBs.

ch names are built.
bNS.

ng PIDs, Test IDs,
splay. Usage notes
design.

ces SAE J2012DA,

SAE J1939DA

ons.

SAE J1939-73
Key:

1.

onfains all standardized SPNs _which can be used as DTCs for HDV/MDV applicat

Appendix A defines Failure Mode Indicators (FMIs).

SAE digital annexes.
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1SO 15031-2 Terms,
definitions and
acronyms

SAEJ1930-DA
emissions-related
acronym definition

SAEJ1979-DA
emission-related
data definition

I1SO 15031-6
Diagnostic trouble
code (DTC)
definitions

SAEJ2012 -DA
emisions-related
diagnostic trouble

code definition
SAE J1930 Terms, SAE J1979-3 ZEV- D Srl?)itjli(;::u ble
definitions and related UDS g
. code (DTC)
acronyms services ..
definitions

Figure 1 - SAE digital annex documment reference

SAE J1979-DA
emission-rélated
data definition

SAEJ1939-DA

SAE J2403 Medium/
Heavy-Duty E/E
Systems Diagnosis
Nomendlature

1.1.2  SAE J1979DA (Digital’Annex)

This document refe

SAEJ1979-3
ZEV Propulsion UDS
services

w

Figure 2 - SAE"J1979-3 SAE document reference for MDV/HDV utilizing SAE J19

rences SAE J1979DA. SAE J1979DA is concerned with the definition of:

SAEJ1939-73
Vehicle Application
Layer Diagnostics

Data Identifiers (DIDs)
o Parameter Identifiers (PIDs)
o Info Types (ITIDs)

Routine Identifiers (RIDs)
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1.1.3 SAE Digital Annex Revision Procedure

New ZEV regulatory requirements require monitoring of the componentry that facilitates zero emission transportation. New
ZEV technology parameters and diagnostic trouble codes need to be standardized to support the external (off-board)
“generic” test equipment. All relevant information is proposed by the automotive industry who are represented by members
of the appropriate SAE task force.

SAE J1979-3 references a “Change Request Form” to be used for new data items to be defined by the SAE task force for
standardization. The standardized data items will be defined in the SAE J1979DA. Once the information has been balloted
and approved, the documents will be published on the SAE Store Web Site.

The revision request form and instructions for SAE J1979-3 can be obtained on the Registration Authority’s website at:
https://standardswqrks sae org/standards-committees/j1979-review-task-force

Located within the pverview tab in the public resources section, a document with the title: J7979DA\Revision Request Form
is available for chapge requests. Click on the name to download the document.

Fill out the revision|request form with your request.

Please send an enail with the completed revision request form as an attachment to::sa€j1979@sae.org.

Those users who |luse SAE_J1939-73 DTCFormat to communicate DTCs mayhalso request new $uspect Parameter
Number (SPN) valdes from the SAE Truck and Bus Control and Communications Network Committee.[Request forms are
available to the ppblic at the committee’s SAE Standards Works webpage. The webpage, which can be found at
https://standardswqrks.sae.org/standards-committees/truck-bus-controlc<ecommunications-network-comnittee, provides the
following forms:

e Request Procepsing Guidelines
e General Requgst Form

e Bulk Request Horm

The index of SPN assignments is published quarterly in SAE J1939DA. SAE J1939DA includes all the [SPN labels defined

in SAE J2403 and SAE J2403DA. SAE J1939DA also defines a range of manufacturer proprietary SPNs that are
occasionally used fpr diagnostic conditions, that do not map unambiguously into the standardized list of|SPNs.

1.2 Document S¢ope

This document is intended to satisfy the data reporting requirements of standardization regulations in th¢ United States and
Europe, and any other markét that may adopt similar requirements in the future. This document specifigs:

a. Message formats forrequest and response messages.

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

c. Behavior of both the vehicle and external test equipment if data is not available.

d. A set of diagnostic services, with corresponding content of request and response messages.

e. Standardized source and target addresses for clients and vehicle.

This document includes capabilities required to satisfy OBD requirements for multiple regions, model years, engine types,
and vehicle types. At the time of publication many regional regulations are not yet final and are expected to change in the
future. This document makes no attempt to interpret the regulations and does not include applicability of the included

diagnostic services and data parameters for various vehicle applications. The user of this document is responsible to verify
the applicability of each section of this document for a specific vehicle, engine, model year and region.
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SAE J1979-3 specifies diagnostic services, and both functionally addressed and physically addressed request/response
messages required to be supported by motor vehicles and external test equipment for diagnostic purposes which pertain to
motor vehicle emission-related data. Any external test equipment meeting the requirements of SAE J1978 is intended to be
able to use these messages to retrieve ZEV propulsion-related information from the vehicle.

The structure of this document is based on the structure of SAE J1979 for the convenience of users familiar with SAE J1979.
Each section of this part of SAE J1979-3 which specifies additional detail to existing sections of ISO 15765-4 and SAE J1979
supersedes those specifications for their use under the scope of SAE J1979-2. When applicable, a reference to respective
sections in SAE J1979-2 is made in this document.

SAE J1979-3 references SAE J1979DA, which includes all Data Identifiers and Routine Identifiers.

2. REFERENCES

2.1 Applicable Dpcuments

The following publi
latest issue of SAE
2.1.1  SAE Publid

Available from SAE
and Canada) or +1

cations form a part of this specification to the extent specified herein. Unless othe
publications shall apply.

ations

International, 400 Commonwealth Drive, Warrendale, PA 15096-0001, Tel: 877-60
724-776-4970 (outside USA), www.sae.org.

'wise indicated, the

5-7323 (inside USA

SAE J1930DA  Digital Annex of Electrical/Electronic Systems Diagnostic Terms, Definitions, Abbreviations, and
Acronyms

SAE J1939 $erial Control and Communications Heavy Duty’Vehicle Network - Top Level Document

SAE J1939DA  Digital Annex of Serial Control and Communications Heavy Duty Vehicle Network

SAE J1939-71 ehicle Application Layer

SAE J1939-73

i

pplication Layer - Diagnostics

SAE J1962 Piagnostic Connector

SAE J1978 OBD-II Scan Tool

SAE J1979DA  Digital Annexof E/E Diagnostic Test Modes

SAE J2012DA  Digital,Annex of Diagnostic Trouble Code Definitions

SAE J2403 I‘YIedium/Heavy-Duty E/E Systems Diagnosis Nomenclature
2.1.2 1SO Publications

Copies of these documents are available online at https://webstore.ansi.org/.

ISO 7498-1 Information processing systems - Open systems interconnection - Basic reference model

ISO/IEC 10731 Information technology - Open Systems Interconnection - Basic Refer to Model - Conventions for the
definition of OSI services

ISO 14229-1 Road vehicles - Unified diagnostic services (UDS) - Part 1: Application layer

ISO 14229-2 Road vehicles - Unified diagnostic services (UDS) - Part 2: Session layer services
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ISO 14229-3

implementation (UDSonCAN)

ISO 14229-5

Protocol implementation (UDSonlIP)

ISO 15765-2

protocol and network layer services

ISO 15765-4

for emissions-related systems

ISO 13400-2

oad vehicles - ningnnefir‘ communication over lnternet Protocol (nnlp) -Part2: Tra

Road vehicles - Unified diagnostic services (UDS) - Part 3: Unified diagnostic services on CAN

Road vehicles - Unified diagnostic services (UDS) - Part 5: Unified diagnostic services on Internet

Road vehicles - Diagnostic communication over Controller Area Network (DoCAN) - Part 2: Transport

Road vehicles - Diagnostic communication over Controller Area Network (DoCAN) - Part 4: Requirements

sport protocol and

ISO 13400-3

ISO 13400-4

ISO 27145-4

3. TERMS, DEFIN

For the purposes o
ISO 14229-1, ISO

3.1 TermsandD
CLIENT: Defines th
attached device to
could also be interr
DolP SERVER: A [
ECU SERVER: Dig
OBDonUDS ECU:

SERVER: Defines
and responsible for

etwork layer services

Road vehicles - Diagnostic communication over Internet Protocol (DolP) - Part |3 Wir
ased on |IEEE 802.3

peed data link connector

Road vehicles - Implementation of World-Wide Harmonized On-Board Diagno
ommunication requirements - Part 4: Connection between vehicle and test equipme

NITIONS, SYMBOLS, AND ABBREVIATED TERMS

this document, the terms and definitions given in"SAE J1979-2, SAE J1930, SAE J!
5765-2, and the following apply.

efinitions
e node performing an initial requestyto a server. Usually a diagnostic application witk
he vehicle SAE J1962 data linkiconnector and responsible for requesting diagnostig
al to the vehicle. May also be'réferred to as a tester client.

DolP Server is an IP node that can be publicly addressable and do support the DolP
gnostic application responsible for serving diagnostic information.

An ECU that meets the functionality defined in SAE J1979-2 recommended practice

he node-tesponding to a client request. Usually a diagnostic application within a ve
handling a client’s request for diagnostic information. May also be referred to as an

2d vehicle interface

Road vehicles - Diagnostic communication over Internet Protocol (DolP)— Part 4: Efhernet-based high-

stics (WWH-OBD)
nt

P403, 1ISO 14229-2,

in semi-permanent
information. Client

protocol.

hicle mounted ECU
ECU server.

ZEVonUDS ECU: AmECYthatmeetsthe furctiomatity defiredimSAE 319793 Tecommended practice:
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3.2 Abbreviated Terms

BECM

CALID

CAN

DID

DoCAN

DolP

DTC

DTCSM

DTCSVM

EBCM

ECM

ECU

FTB

FGID

GHG

GODTC

HB

HEX

ITID

ISO

LB

MIL

NRC

OBD

PID

PWM

RDCM

RID

Battery Energy Control Module
Calibration Identifier
Controller Area Network

Data Identifier

Diagnostic Communication Over Controller Area Network

Diagrostic Communication-Overlntarnat Pratacol
gReSHE-omRtHcaHoR Ve —HHeret++—oete60t

Diagnostic Trouble Code

[DTC Status Mask

DTC Severity Mask

Electronic Brake Control Module
Engine Control Module
Electronic Control Unit

Failure Type Byte

Runctional Group Identifier
Green House Gas

Group of DTC

High Byte

hexadecimal Numbering System
Ipfotype Identifier
Ipternational’Organization for Standardization

LlowByte

Malfunction Indicator Light
Negative Response Code
On-Board Diagnostics
Parameter Identifier

Pulse Width Modulated

Rear Diagnostic Control Module

Routine Identifier
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SID Service Identifier

SPN Suspect Parameter Number
TCM Transmission Control Module
ubDS Unified Diagnostic Services
VIN Vehicle Identification Number
VPW Variable Pulse Width

ZEV Zero-Emissionehicle

For additional abbr

bviated terms, also refer to SAE J1930 and SAE J1979-2.

3.3 Symbols

$ Hexadecimal Numbering System
% Rercentage

ms Villiseconds

For additional symbols, also refer to SAE J1930.

4. CONVENTION

SAE J1979-3 is bg
diagnostic services|

Figures 1, 2, and 3

The protocol initiali
an applicable data

S

sed on the conventions specified in the OSI Service Conventions (ISO/IEC 10731

illustrate the document references.

yation identifies the data link\layers supported by the vehicle. SAE J1979-3 referenc:
ink for ZEV standardized communications.

) as they apply for

ps the standards as
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5. DOCUMENT OVERVIEW

SAE J1979-3 ZEVonUDS
OSl Layer 7 Zero Emissions Vehicle Propulsion diagnostic services
Application
SAEJ2042-BA SAE-J1039-DA
( ) DTCs SPN
OSl Layer 6 SAE J1930-DA SAE J1939-71
Presentation Terms, .. FMis.

SAE J1979-DA

/ DIDs,RIDs
\_/_\

[ \ 1SO 14229-2
OSl Layer 5 uDSs
Session Part 2: Session layer services

) Y~ — OV

| Standardized Service Primitive Interface |

—————————————————— 11 |
| DoCAN i DolP |
| H |
| ' |
| |
f \ | |
|
osiLayer4 | || 50157652 |
Transport ! DoC¢N ! ISO 13400-2 DolP
Part 2: Transport
;/ | Part-2: |
| Transport ' protosgband
I and | network layer
4 \ | Network : services
0Sl Layer 3 : layer'services I
1SO 15765-4 1SO 27145-4
Network | |
| DoCAN | WWH-0OBD
u | \_/—\ | Part \_/—\
| Part 4: || .4:Connection |
| Requirements || between
f \ I |1Iso 11898-1.cAN for emissions- |! |vehicle'and test
| . I'| “Data linklayer related systems : equipment
Otita?'i:;‘ F[—and physical |
| signalling | ISO 13400-3 DolP
\ / I XY I Part 3: IEEE
I | 802.3 based
| : wired vehicle
7\ | [ 1011808 can | interface
osiLayer | | s::::dzr:n:ﬂt;n |
Physical | access unit |
| |
| .~ Yl ok 7

Figure 3 - Regulated ZEV propulsion system communication standards
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6. TECHNICAL REQUIREMENTS
6.1 DTCStatusMask/DTC Status Byte and DTCStatusAvailabilityMask

The DTC status byte (statusOfDTC) is part of the data from the UDS Service $19 and offers status information about each
DTC.

Each of the 8 bits in the statusOfDTC has a meaning that is defined in ISO 14229-1 but for ZEV Propulsion related DTCs
only Bit 0, 1, 2, 3, 4, and 6 are evaluated. For compliance to this standard, user optional bits (U) shall not be evaluated for
conformance.

Bits in the StatusAvailabilityMask that are not supported by the server shall be set to “0.” Each supported bit (indicated by
a value of “1') shall be-implemented for every DTC supported hy the server

Table 2 - DTC status bit definition

Bit Description Cwt Mnemonic
#0 TestHailed M TF
#1 TestHailedThisOperationCycle M TFTOC
#2 pendingDTC M PDTC
#3 confimedDTC M CDTC
#4 testNptCompletedSincelLastClear M TNCSLC
#5 TestHailedSincelLastClear U TFSLC
This bit is optional for the vehicle manufacturer to support for ZEVonUDS.
#6 testNptCompletedThisOperationCycle M TNCTOC
#7 warnipglndicatorRequested U WIR
This bit is optional for the vehicle manufacturer to support and is not used for
ZEVanUDS.

M = Mandatory, shall be evaluated for conformance.
U = User Optional, shall not be evaluated for conformance.

The DTC Status Bifs #0, #1, #2, and #3 are related as_indicators for failed diagnostic monitors (DTCs).

The combination of DTC Status Bits #4 and #6.may comprise the complete set of DTCs. The act of combining these bits
could result in a lorjg response message.

Refer to ISO 14229-1 for status bit definitions.
6.2 DTCSeverityMask and DTCSeverityAvailabilityMask
Each of the 8 bits in the DTC(Severity Mask has a precise meaning that is defined in ISO 14229-1. The following definitions

in Tables 6 and 4 ghow aroverview. Bits in the DTCSeverityAvailabilityMask that are not supported by the server are set
to “0.”

Table 3~ DTC severity byte definition

DTCSeverity byte
Bit 7 | Bit 6 | Bit 5 Bit 4 | Bit 3 | Bit2 | Bit1 |  BitO
DTC severity information DTC class information
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Table 4 - DTC severity and DTC class bit definition

Bit | Description | cvt | Mnemonic
DTC class bit definition

#0 DTCClass 0 N/A DTCClass 0
#1 DTCClass 1 M DTCClass 1
#2 DTCClass 2 N/A DTCClass 2
#3 DTCClass 3 N/A DTCClass 3
#4 DTCClass 4 N/A DTCClass 4
#5-7 Reserved by ISO 14229-1

M = Mandatory, shal

| be evaluated for conformance.

N/A = Not Applicable, shall not be evaluated for conformance.

ZEVs shall support]
Refer to ISO 14229
6.3  FunctionalGr
ZEVs shall support|
6.4 GroupOfDTd
ZEVs shall support|

Refer to ISO 14229

DTCClass_1 to allow re-use of existing PHEV modules and generic scan tools.

-1 for more information of the DTCClass/SeverityMask.

pupldentifier

FunctionalGroupldentifier $33.

Identifier

GroupOfDTCldentifier $FFFF33 and $FFFFFF.

-1 for the definition of all GroupOfDTCldentifier, The following definition in Table 5 s

Table 5 - GroupOfDTClIdentifier definition

hows an excerpt.

Byte Value (Hex) Description Cvt mnemonic
FFFF33 ZEV propulsion systems Group M ZPSYSGRP
FFFFFF All Groups (all DTCs) M AG

6.5

The main purpose
number and name.

1. SAE_J2012_ D
2. SAE_J1939-73

An ECU shall only

DTCFormatldlentifierDTCFormatldentifier

There are two DTCFormatldentifiers allowed in SAE J1979-3:
TCFormat_04.(value 4).
| DTCFormat (value 2).

support one DTCFormat, i.e., all DTCs in an ECU shall utilize the same DTCFormat

of the DTCFormatldentifier is to indicate to the Client which DTC list to use when presenting the DTC

A vehicle may utilize more than one DTCFormat in disparate ECUs, e.g., a truck may utilize one DTCFormat in the ECM
and another in the RDCM.

Refer to ISO 14229-1.

6.5.1 SPN Interp

retation for SAE J1939-73_DTCFormat

Refer to SAE J1939-73 and SAE J1939DA.
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6.6 SAE J1979-3 Diagnostic Service Requirements

6.6.1

Protocol Detection

The following ZEV propulsion systems protocol check (SAE J1979-3) is performed in conjunction with existing ISO 15765-4
(SAE J1979-1) and ISO 14229-1 (SAE J1979-2) protocol checks.

The ZEV propulsion systems protocol check confirmation is done by:

1.

Notes:

1.

First, perform a functional request of DID 0xF810 on DoCAN using the ISO 14229-1 protocol. If one or more positive
responses are made, then the vehicle is confirmed to be regulated DoCAN (ISO 14229-2) protocol compliant.

a. After a pos
market (for

Then, if no pos
a. Perform th

b. Once dete
more posit
compliant.

c. Afterapos
market (for

The tool will st

This specificati
(ISO 14229-1)

A ZEV propu
communication
(ISO 14229-2)
from a vehicle
the vehicle usir

If multiple vehi
the network. E
responding veh

b DolP activation line process to determine which DolP option the vehicle Ethernet li

example (Heavy Duty ZEV = 0x1B).

mined, perform functional request of DID 0xF810 on DolP using ‘the ISO 13400-2
ve responses are made, then the vehicle is confirmed to be'regulated DolP (ISC

example, Heavy Duty ZEV = 0x1B).

bn requires that all ZEV ECU Servers must support the same datalink, which is specifi
br DolP (ISO 13400-1).

sion system compliant vehicle shall not acknowledge support of ZEVonUDS

2 the regulated ZEV

tive responses from step one are received, then further confirmation is accemplished by:

ne supports.

protocol. If one or
13400-2) protocol

tive response to DID 0xF810, perform a physical requestof DID 0xF41C to determing the regulated ZEV

bp further protocol determination checks when it gets a first positive response from the vehicle’s ZEV
propulsion system.

bd as either DOCAN

b using a mix of
810 on the DoCAN

s using both DOCAN and DolP protocols. The vehicle shall only respond to DID 0OxH
brotocol or the DolPAISO 13400-2) protocol. After vehicle identification, the tool will o

g ZEVonUDS, the supported services on other protocols becomes outside the sco

icle. Refer to ISO 13400-2 for guidance.

ly seek information

either on the DoCAN or the DolP protocols. Furthermore, once the tool establishes communication to

of this document.

tles are available on a subnet, the tool shall ensure each server is paired to the appropriate vehicle on
bch DolP=server shall have a VIN in the Vehicle Identification response that accurgtely represents the
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Functional Request
0x22 F810

Minimum One
Positive Response

SAE J1979-2/
J1979-3
Supported

o)

1 Functional R X SAE J1979 Classic
unctional Reques
0x01 00 Supported
Minimum One <:>
. Ye.
Positive Response No Support
For
- : SAE J1979,
------------------ h:: - SAEJ1979-2, or
2 SAE J1979-3 on

CAN

Figure 4 - Protocol detection over CAN

DolP
Initialization

Regulated Routing

Request
..0E0001...

Routing Successfully
Activated

Functional Request
Service
... OE00 E000 22 F810

Yes

Minimum One
Positive Response
Oof 0x01
(Regulated UDS)

No

J1979-3

11979-3
Requirements|
Over DolP

—No =

Figure 5 - Protocol detection over DolP

DolP
Not Applicable
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6.6.2 Multiple Responses to a Single Data Request

For the DoCAN protocol, refer to SAE J1979-2.

For the DolP protocol, the only functional request required is during the protocol identification and shall be handled with
reference to ISO 13400-2.

6.6.3 Application

6.6.3.1

Timing Parameter Definition

Overview

SAE J1979-3 references the timing requirements that are framed in ISO standards for DOCAN and DolP.

6.6.3.2  Definitior
For DoCAN, refer t
6.6.3.3  Definitior
Services 0x10, 0x1

6.6.4 RequestT

6.6.4.1 Minimun

For DoCAN, refer t
For DolP, upon co
shall respond per th
of this document.

6.6.4.2 ECU Bel

Table 6 indicates th

for ISO 15765-4
D SAE J1979-2.

for ISO 14229-5
1, 0x2A and 0x86 are not supported by ZEVonUDS so no ISO 14229-5 (UDSonlIP) cq
iming Parameters

Time between Requests from External Test Equipment
b SAE J1979-2 recommended practice and Appendix A of this document.

mpletion of the routing activation and commencement of the diagnostic session: all
e parameters shown in Table 6. For all othertiming requirements, refer to ISO-1340

avior to a Request for Supported/Non-Supported OBD Information

e proper server ECU response’on DoCAN and DolP.

nsiderations apply.

ZEV related ECUs
D-2 and Appendix B
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Table 6 - Proper response from server/ECU on functional or physical requests
for CAN and ethernet connection to ZEVonUDS ECUs

DoCAN | DolP Client
ubs Sub- Data- Functional Physical Client Response
Service | Function | Identifier Condition 1ISO 142291 NRC NRC Timeout Timing
On physical request a
all all all Service not supported gig]?l}:]v;ig?ﬁ?g;ﬁ;trigwred' N/A $11 P2caAN_max P6cient_min
response is allowed.
On physical request a
Subfunction not negative response is required.
all all all supported Ongfunctional request no N/A $12 P2can_max | PBoient min
response is allowed.
, .y L. | ON physical or functional
all all all a:lr;lv\élid"Form;t 97 Trequest a negative response is $13 $13 PPcAN_max P6ciient_min
required.
On physical request a
Unsupported DID/ negative response is required. P2can max
all all all /ITID/pRFiD requested OngfunctionarlJ request ng N/A 331 - PBaent min
response is allowed.
Conditions not correct Negative response is required. $22 $22 PPcAN max P6ciient min
Unsupported GODTC Negative response is required.
2 for an incorrect FGID or if
unsupported addressing ; - N/A $31 PPcAN max P6ciient_min
method phyglcgl code clear is - -
prohibited
Positive response message
required. Multiple negative
$14 N/A N/A Supported GODTC, response messages allowed §78%° $78ae 5000ms P6* e
conditions correct within a maximum window)of Cient_min
time until a positive response
is required.
ClearDTC not possible Negative response is fequired.
due to corrupt NV $72 $72 PPcan_max PBciient_min
memory
Unsupported DTCSM, Positive response indicatin
DTCSp\F/)M no DTC®is ?equired. i N/A N/A PPoanmax | PBoient min
Supported Positive ‘response indicating
N/A FGID/DTCSVM, no noDTCs is required. N/A N/A PPcaN max P6ciient_min
DTCs stored
Supported Positive response including
FGID/DTCSVM, DTES the stored DTCs is required. N/A N/A PPcaN max P6ciient_min
stored
$19 $42 Supported DTESSRN /| Positive response message
FGID/DTCSYM required. Multiple negative
N/A requested, data not response me_ssages_allowed $78abe $782be 5p00ms P6*ciient_min
available;-conditions V.V'thm @ maximum window of -
correct ’ time until a positive response
is required.
For functional request: No
Al Unsupported FGID Le(fgé’{?vsf rFe‘;LgrrgZ'mgeq“eg' N/A $31 PPoa max | PBoient i
response code $31.
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DoCAN | DolP Client
ubs Sub- Data- Functional Physical Client Response
Service | Function | Identifier | Condition 1ISO 14229-1 NRC NRC Timeout Timing
$F400 Positive response is required
- (no negative response
$F5FF and | Supported DID message with response code
$F700 | requested $78 allgwed). N/A NiA P2canmac | PBoient min
$F7FF
Supported ITID Positive response is required.
requested, data available N/A N/A P2caAN_max P6cient_min
(VIN, CALID)
$22 N/A $F800 Positive response message
- Supported ITID required. Multiple negative
$F8FF requested, data not response messages allowed "
avc;iLahLe conditions witr?in a maximur% window of $787 $78° 5000ms P8 Glent_min
correct (GHG Tracking) | time until a positive response
is required.
Positive response is required
$F810 (?ID $F810 requested or Negative response for $21 $21 PPcan_max 2000ms
uring initialization ) : -
maximum of 5 times
Supported RID Positive response is required.
requested, conditions N/A N/A P2cAN_max P6cient_min
correct
$E000 Supported RID Negative response required.
$31 $01 - requested, conditions not $22 $22 PPcan max | PBciient_min
$E1FF correct
Routine is currently On physical or functional
active and cannot be request, a negative response $24 $24 PPcan max P6ciient_min
restarted is required.

After an NRC $78, eve
For DoCAN, if NRC $7]
1SO 14229-2.

For DolP, if NRC $78 i
request message. CVN

ly NRC is possible, also with functional addressing.
B is allowed, then P4sener is either 5000ms or P4serer max (CVN calculation only). In all other cases P4sereris P2can_max. P

calculation is allowed to take 600000 ms (10 minutes) before a fifial response must be received by the client. Note: P4

DolP as it does not sugport start of message indications (SOM.ind). For DoOCAN proto€ol, tefer to server timer parameters (i.e., P2can_max ) in S|

UDS protocol informati
NOTES:
1

request (e.g., NRC $7H
2 Negative response stry

6.6.4.3 Negative
ECU servers that
parameter requirer
ECU server has de
has to report statug

Negative response

bn, please refer to ISO 14229-1.

These and other servides or sub-functions may be supported for non-legislated purposes and therefore respond with different responses to a p|

to SID $31). This does not lead into a violation of ZEV ‘standardization compliance.
cture follows the scheme: $7F, ServicelD, NRC (e:g., $7F, $01, $11). See 6.7.1 of this document.

Response Code Support

omprise the UDS for ZEV propulsion system must support a message response w
nents when requests«are received from external test equipment. This includes the

termined that it cannot perform required action within allotted time or the conditions
via a negative response code.

code (NRE)use requirements are as follows:

ved with*a physical or functional addressed message. See Table 6, footnote a.

4Server_max is defined by

allowed, then the client should receive the complete response message within P6*cient_min after the successful transmigsion of the corresponding

ever does not apply to
AE J1979-2. For other

hysical and functional

thin specified timer
ondition where the
are not correct, and

NRC $78 is allowed then P4Server is either 5000ms or P4Server max (CVN calg

ulation only). In all

other cases P4Server is P2CAN_max. P4Server_max is defined by ISO 14229-2. See Table 6, footnote b.

For DolP, if NRC $78 is allowed, then the client should receive the complete response message within P6*Client_min

after the successful transmission of the corresponding request message. CVN calculation is allowed to take 600000ms
(10 minutes) before a final response must be received by the client. In all other Service use cases P4Server is
P2CAN_max. Note: P4Server does not apply to DolP as it does not support start of message indications (SOM.ind).

1. An NRC s allo
2. For DoCAN, if
3.
See Table 6, footnote c.
4.

UDS protocol information, please refer to ISO 14229-1.

For DoCAN protocol, refer to server timer parameters in SAE J1979-2 (i.e., P2can_max presented in Table 6). For other
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An ECU server may reject a request and issue an NRC (e.g., NRC $7F to a SID $31 request) if the message was not

supported by the server, was incorrectly formatted, or was not sent by a known entity. These and other services or
sub-functions may be supported for non-legislated purposes and therefore respond with different responses to physical

oes not lead into a violation of ZEV standardization compliance.

Table 7 presents the NRC message format for the ZEV propulsion system.

s, is defined in Annex A of ISO 14229-1.

5.
request. This d
6.
7.
response code
6.6.5 Maximum Values

ECU servers that

The complete message response structure for negative response codes, plus the list of industry defined negative

mlr_\rien the ZEV/ prr\'r_\llleinn Q\J/efnm must be r‘nps\hln ofa message response with-a transmitted Signa|

value that represer

data value that exc

If the data value e

value possible ($F}

high.
6.6.6
ECU servers that ¢
that represents an
one has not receiv|
value(s) that may d
Refer to SAE J197
6.7 Diagnostic M
Refer to ISO 14229
6.7.1

Negative response

Invalid Sigpals

Negative Response Message Format perlSO 14229-1 Protocol

ts the “maximum value.” This maximum value provides an indication of current sys
beds the transform calculated limit.

ceeds the maximum value that is possible to be sent, the on-board system shall
- or $FFFF). The external test equipment shall display the maximum walue or an in

bmprise the ZEV propulsion system must be capable of a message response with a
‘invalid signal.” This invalid signal represents two or more ECU servers disagreeing

escribe signal(s) that have not been received.
D-2.
essage Format

1.

message format is included in the table below.

Table 7 - Negative response format

tem condition via a
send the maximum

dication of data too

data payload value
on signal level (or

ed a signal thus not agreeing), which then provides an‘indication of current system condition via data

Data Byte Parameter Name Cvt Byte Value (Hex) Mnemonic
#1 Ndgative Résponse Service Identifier M 7F SIDNR
#2 Rdquest Service Identifier M XX SIDRQ
#3 Ndgative-Response Code M XX RC
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For services and data specified in the SAE J1979 series of documents, Table 8 lists the allowed NRCs. Refer to ISO 14229-1
Annex A for definition of NRCs.

Table 8 - Negative response code for ZEVonUDS

Byte Value (Hex) Definition of Response Code Mnemonic
11 serviceNotSupported SNS
12 subfunctionNotSupported SENS
13 incorrectMessageLengthOrinvalidFormat IMLOIF
21 busyRepeatRequest BRR
22 conditionsNotCorrect CNC
24 requestSequenceError RSE
31 requestoutofRange ROOR
72 generalProgrammingFailure GPF
78 requestCorrectlyReceived-ResponsePending RCRRP

Refer to ISO 14224
6.7.2 Maximum |

The maximum mes
to 7 data bytes. Fo

6.7.3
Refer to SAE J197
6.7.4 Data Bytes
Refer to SAE J197
6.7.5

Maximum |

The maximum mes
is $22 $F810. For g

6.7.6 Header By

1.

Mlessage Length per ISO 15765-4

physical request messages, see 8.3.2.

Header Byije Definition per ISO 15765-4

D-2.

Definition per ISO 15765-4

D-2.

Mlessage Length per ISO 13400-2

sage length is specified in1SO 13400-2. For functional request messages, the only
hysical request messages, see 8.3.2.

e Definition per ISO 13400-2

Table 9 - DolP header format

sage length is specified in ISO 15765-4. For functional requestimessages, the message length is limited

permitted message

Data Byte Description Cvt Byte Value (Hex) Mnemonic

#1 Protocol Version M XX PV

#2 Inverse Protocol Version M XX IPV

#3 Paylnnd Typn [HighRy’rp] M XX, PT_1
#4 Payload Type [LowByte] M XX PT 2
#5 Payload Length [HighByte] M XX PL 1
#6 Payload Length [HighMidByte] M XX PL 2
#7 Payload Length [LowMidByte] M XX PL 3
#8 Payload Length [LowByte] M XX PL 4

Refer to ISO 13400-2 for definitions on Payload Types and Protocol Versions.

6.7.7

Data Byte Definition per ISO 13400-2

For the ISO 13400-2 protocol, Diagnostic Messages are exchanged via Payload Type $8001. The first two data bytes
following the DolP header is the Source Address (SA), the next two data bytes is the Target Address (TA), then the User
Data (UD) which contains the actual UDS request or response which includes the diagnostic service identifier, and the
remaining data bytes vary depending on the specific diagnostic service.
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Table 10 - DolP diagnostic message format

Data Byte Description Cvt Byte Value (Hex) Mnemonic
#1 Source Address [HighByte] M XX SA 1
#2 Source Address [LowByte] M XX SA 2
#3 Target Address [HighByte] M XX TA 1
#4 Target Address [LowByte] M XX TA 2
#5 User Data #1 M XX UD 1
#6 User Data #2 C XX UubD 2
#(k-1)+4 User Data #(k-1) C XX UbD k-1
#k+4 User Data #k C XX UD k

C = Conditional - Lgngtirdeperds o the specific UbDSTequestorresportse:

6.8 Allowance fof Expansion and Enhanced Diagnostic Services

This document allows for the addition of diagnostic services both as industry standards and manufacturer-specific services.

6.9 Definition of

PIDs for Service $22 ReadDataByldentifier.

ECU servers that gomprise the ZEV propulsion system shall be capable of supporting any PID that Has been defined in

SAE J1979DA. The ECU server shall be capable of supporting any data type that is defined in a

digital annex, ECU

description table, of other document or container that can contain parametric data as defined by the system designer.

7. DIAGNOSTIC

Below is an overvig

the context of ZEVonUDS.

Refer to SAE J197

SERVICE DEFINITION FOR ZEVonUDS

D-2 about details for implementation.

Table 11 - Overview of ZEVonUDS required ISO 14229-1 UDS services

w of supported UDS services. Other UDS services are permitted at manufacturer discretion outside of

UDS Name
(ISO 14229-1)

‘sm‘

SFID ‘
Value

Value

Sub-Function Name

Comment

DoCAN
Functional

DoCAN
Physical

DolP
Functional

DolP
Physical

Stored Data Transmission Functional Unit

ClearDiagnosticlnformati

=]

0x14 N/A

This service
provides the ability
to clear diagnostic
information from
the memory of a
server.

Supported’

Supported

Not

supported

Supported

ReadDTClInformation

0x49 0x42

reportWWHOBDDTCByMaskRecord

This
service/subfunction
provides DTC
information for
ZEV Propulsion
related failures.

Supported

Supported?

Not

supported

Supported

Data Transmission Functional Unit

ReadDataByldentifier

0x22 N/A

This service
provides read
capabilities for
static and dynamic
data.

Supported

Supported®

Supported,
only for

DID

$F810.

Supported

Routine Function

al Unit

RoutineControl

' Recommended method to
2 Recommended method to

Identification (DID $F802).
4 Recommended method to

0x31 0x01 StartRoutine

clear DTCs.
read DTCs.

execute Routines.

This
service/subfunction
provides control
capability for
routines. This sub-
function is
mandatory for any
device controls
required by ZEV

regulations.

Supported

Supported*

Not

supported

Supported

3 Recommended method for reading data stream and ECU/Vehicle information outside of the following use cases: Protocol Identification (DID $F810) and Vehicle
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7.1 Request Current Diagnostic Data or Vehicle Information Using Service $22

7.1.1  Functional Description

Refer to 1ISO 14229-1 for details of how to use service $22 for regulated purposes. The used DIDs and range could be
different from SAE J1979-2. Refer to SAE J1979 DA for detailed information about DID assignments.

More details are available in 8.3.2.

NOTE: The server shall always send a positive response with the data it supports even if there is a combination of data
identifiers which will be difficult for the Client to translate.

7.1.2 Message

vgmpln for anl 1iest Current niggnr\efir\ Data

The example below shows how the “Request current diagnostic data” service is implemented.

7.1.2.1  Step #1:|Request Supported DIDs from Vehicle

For ZEVonUDS EQUs, the external test equipment requests supported DIDs ($F400, $F420, $F440, $F460, etc.) from each
ECU in the vehicle| Refer to Appendix A in SAE J1979DA to interpret the data bytes-in the response messages.

ECU(s) responds fo all supported ranges if requested. A range is defined as<a“block of 32 DIDs (¢.g., range #1: DID
$F401-$F420). Th¢ ECU shall not respond to unsupported DID ranges unless subsequent ranges| have at least one
supported DID.

Next the external test equipment creates an internal list of supported:DIDs for each ECU. In this megsage example, the
ECU#1 (ECM) supports the following DIDs: $F401, $F403 - $F409,"$-F40B - $F411, $F413, $F415, $F419, $F41C, $F420,
$F421, $F45B.
7.1.2.2 Step #2:|Request DID from Vehicle

For ZEVonUDS EQUs the external test equipment regUests a combination of a maximum of six DIDs in ope physical request
message for each [ECU to gain best performance of displaying current data.

e |D $F45B: Hybrid Battery Pack Remaining.Charge DID is supported by ECU #1:

Table' 12 - ZEVonUDS physical request ECU#1
current powertrain diagnostic data request message

Message Directign: | External test equipment —» ECU#1
Message Type Physical Request (DolP or DoCAN)
Data Byte Description (All Values Are in Hexadecimal) Byte Value (Hex) | Mnemonic
#1 Request current powertrain diagnostic data request SID 22 SIDRQ
#2 DID#1 (HB): F45B Hybrid Battery Pack Remaining Charge F4 DID_HB
#3 DID#1 (LB): F45B Hybrid Battery Pack Remaining Charge 5B DID LB
Table 13 - ECU#1 request current diagnostic data response message
Message Direction: |ECU#1 — External test equipment
Message Type: Response (DolP or DoCAN)
Data Byte Description (All Values Are in Hexadecimal) Byte Value (Hex) | Mnemonic
#1 Request current powertrain diagnostic data response SID 62 SIDPR
#2 DID#1 (HB): F45B Hybrid Battery Pack Remaining Charge F4 DID HB
#3 DID#1 (LB): F45B Hybrid Battery Pack Remaining Charge 5B DID LB
#4 5)5at1a%t;>yte A F45B Hybrid Battery Pack Remaining Charge 40 DATA(A)
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7123

UDS Negative Response Messages on a Physical ZEVonUDS Request

The example below shows a physical ZEVonUDS request current powertrain diagnostic data for ECU#1 that does not
support the requested DID $F4FF.

Table 14 - ZEVonUDS physical request ECU#1
current diagnostic data request message

Message Direction: External test equipment — ECU#1
Message Type: Physical Request (DolP or DoCAN)
Data Byte Description (All Values Are in Hexadecimal) Byte Value (Hex) Mnemonic
#1 Request current diagnostic data request SID 22 SIDRQ
#2 PAD#HB)4 F4 DID _HB
#3 DID#1 (LB): FF FF DID LB

The table below sh
not support the req

bws a negative response to physical ZEVonUDS request current diagnostic data for
Liested DID $F4FF.

Table 15 - ECU#1 request current diagnostic data
negative response message request out of range

m ECU#1 that does

Message Diregtion: ECU#1 — External test equipment
Message Type: Response (DolP or DoCAN)
Data Bytg Description (All Values Are in Hexadecimal) Byte Value (Hex) | Mnemonic
#1 Negative Response Service ldentifier 7F SIDNR
#2 Request current diagnostic data requestSID 22 SIDRQ
#3 NRC: RequestOutOfRange 31 NR ROOR

The example belo
message due to mi

v shows a physical ZEVonUDS requestteurrent diagnostic data for ECU#1 with a
5sing DID LB 41 for F441.

Table 16 - ZEVonUDS physical request ECU#1
current diagnostic data request message

n incorrect request

Message Directjon: |External test equipment - ECU#1
Message Typeé: Physical Request'(DolP or DoCAN)
Data Byte Description (All Values Are in Hexadecimal) Byte Value (Hex) | Mnemonic
#1 Requesticurrent diagnostic data request SID 22 SIDRQ
#2 DID#4,(HB): F461: Driver's Demand Engine - Percent Torque F4 DID HB
#3 DIR#M(LB): F461: Driver's Demand Engine - Percent Torque 61 DID LB
#4 RID#2 (HB): F441: Monitor status this driving cycle F4 DID HB

The table below s

form ECU#1 on a

Tows a negative response to physical ZEVonUDS request current diagnostic data

request with an incorreet message format:

Table 17 - ECU#1 request current diagnostic data

negative response message incorrect message length or invalid format

Message Direction: ECU#1 — External test equipment
Message Type: Response (DolP or DoCAN)
Data Byte Description (All Values Are in Hexadecimal) Byte Value (Hex) Mnemonic
#1 Negative Response Service ldentifier 7F SIDNR
#2 Request current diagnostic data request SID 22 SIDRQ
#3 NRC IncorrectMessagelengthOrinvalidFormat 13 NR IMLOIF
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7.1.3 Message Example for Request Vehicle Information Data

A request message with the InfoType for CALIDs (Calibration IDs) may cause the ECU to send a response message that
contains multiple CALIDs.

The example below shows how the “Request vehicle information” service is used.
7.1.3.1 Step #1: Request Vehicle Information (Request Supported InfoType) from Vehicle

The external test equipment requests all supported InfoTypes (InfoType#1 = $F800) from the vehicle. The ECU #1 (BECM)
and the ECU #2 (TCM) send a response message with InfoTypes supported information for InfoTypes $F801 - $F820.

Now the external tg

The ECU #1 (ECM]) supports the following InfoTypes: $F802, $F804, and $F80A.
The ECU #2 (TCM) supports InfoTypes $F804 and $F80A.
7.1.3.2 Step #2:|Request InfoTypes from Vehicle

Now the external tgst equipment requests the following InfoTypes:

InfoType $F802: VIN =[1G1JC5444R7252367] supported by ECU #1.
e InfoType $F804: Cal. ID#1=[JMB*36761500] supported by ECU #1.

e InfoType $F804: Cal. ID#2=[JMB*4787261111] supported by ECU #1.
¢ InfoType $F804: Cal. ID=[JMA*431299110000] supported by ECU #2.

e InfoType $F80A: ECU Name=[BECM-B+EnergyCtrl }'supported by ECU #1.

InfoType $F80A: ECU Name=[TCM-TransmisCtrl ] supported by ECU #2.
In the case of DoCAN, the VIN can be requested via a functionally addressed request. Alternatively, in the case of DolP,
the VIN must be rgquested via physicallyaddressed request. Both request examples are included below, but only one is
sent depending on |if the vehicle suppdrts ZEVonUDS via DoCAN or DolP.

Table 18 - ZEVonUDS functional request (CAN) vehicle information request message

Message Direction: | External test equipment — All ECUs
Message Type Functional Request (DoCAN)
Data Byte Description (All Values Are in Hexadecimal) Byte Value (Hex) Mnemonic
#1 Reguestvehicle-informationrequest SID 22 SIDRQ
#2 DID (HB): F802 - VIN (Vehicle Identification Number) F8 DID HB
#3 DID (LB): F802 - VIN (Vehicle Identification Number) 02 DID LB

Table 19 - ZEVonUDS physical request (DolP) vehicle information request message

Message Direction: | External test equipment — ECU #1
Message Type: Physical Request (DolP)

Data Byte Description (All Values Are in Hexadecimal) Byte Value (Hex) Mnemonic
#1 Request vehicle information request SID 22 SIDRQ
#2 DID (HB): F802 - VIN (Vehicle Identification Number) F8 DID HB
#3 DID (LB): F802 - VIN (Vehicle Identification Number) 02 DID LB
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Table 20 - ECU#1 request vehicle information response message

Message Direction:

ECU #1 — External test equipment

Message Type: Response (DoCAN or DolP)
Data Byte Description (All Values Are in Hexadecimal) Byte Value (Hex) Mnemonic

#1 Request vehicle information response SID 62 SIDPR
#2 DID (HB): F802 - VIN (Vehicle Information Number) F8 DID HB
#3 DID (LB): F802 - VIN (Vehicle Information Number) 02 DID LB
#4 1st ASCII character of VIN: “1” 31 VIN
#5 2nd ASCII character of VIN: “G” 47 VIN
#6 3rd ASCII character of VIN: “1” 31 VIN
#7 4th ASCII character of VIN: “J” 4A VIN
#8 5th ASCITcharacter of VINT T 73 VIN
#9 6th ASCII character of VIN: “5” 35 VIN
#10 7th ASCII character of VIN: “4” 34 VIN
#11 8th ASCII character of VIN: “4” 34 VIN
#12 9th ASCII character of VIN: “4” 34 VIN
#13 10th ASCII character of VIN: “R” 52 VIN
#14 11th ASCII character of VIN: “7” 37 VIN
#15 12th ASCII character of VIN: “2” 32 VIN
#16 13th ASCII character of VIN: “5” 35 VIN
#17 14th ASCII character of VIN: “2” 32 VIN
#18 15th ASCII character of VIN: “3” 33 VIN
#19 16th ASCII character of VIN: “6” 36 VIN
#20 17th ASCII character of VIN: “7” 37 VIN

Now the external tgst equipment requests the following InfoType!

e InfoType $F804: CALID#1 = [JMB*36761500] and CALID#2 =[JMB*4787261111]; supported by EGU#1.

e InfoType $F804: CALID#1 = [JMA*4312991100007; supported by ECU#2.

Table 21 - ZEVonUDS physical request vehicle information request message
Message Direction: | External test equipment — ECU #1
Message Type Physical Requesit(DoCAN or DolP)
Data Byte Description(All Values Are in Hexadecimal) Byte Value (Hex) Mnemonic

#1 Request.vehicle information request SID 22 SIDRQ
#2 DID (HB):F804 Calibration ID F8 DID_HB
#3 DID. (LB): F804 Calibration ID 04 DID_LB
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Table 22 - ECU#1 request vehicle information response message

Message Direction:

ECU #1 — External test equipment

Message Type: |Response (DoCAN or DolP)
Data Byte Description (All Values Are in Hexadecimal) Byte Value (Hex) Mnemonic

#1 Request vehicle information response SID 62 SIDPR
#2 DID (HB): F804 Calibration ID F8 DID_HB
#3 DID (LB): F804 Calibration ID 04 DID LB
#4 Data A: “J” 4A DATA A
#5 Data B: “M” 4D DATA B
#6 Data C: “B” 42 DATA C
#7 Data D: “*” 2A DATA D
#8 Data E: 3 33 DATA_E
#9 Data F: “6” 36 DATA F
#10 Data G: “7” 37 DATA G
#11 Data H: “6” 36 DATA H
#12 Data I: “1” 31 DATA |
#13 Data J: “5” 35 DATA J
#14 Data K: “0” 30 DATA K
#15 Data L: “0” 30 DATA L
#16 Data M: Fill byte 00 DATA M
#17 Data N: Fill byte 00 DATA N
#18 Data O: Fill byte 00 DATA O
#19 Data P: Fill byte 00 DATA P
#20 Data A: “J” 4A DATA A
#21 Data B: “M” 4D DATA B
#22 Data C: “B” 42 DATA C
#23 Data D: “*” 2A DATA D
#24 Data E: “4” 34 DATA E
#25 Data F: “7” 37 DATA F
#26 Data G: “8” 38 DATA G
#27 Data H: “7” 37 DATA H
#28 Data |: “2” 32 DATA |
#29 Data J: “6” 36 DATA J
#30 Data K: “1” 31 DATA K
#31 Data L: “1” 31 DATA L
#32 Data M: “1” 31 DATA M
#33 Data N: “1” 31 DATA N
#34 Data O¢Fill byte 00 DATA O
#35 Data P:)Fill byte 00 DATA P

Now the external tgst equipment requests the following InfoType:

¢ InfoType $F80A: ECUNAME; supported by ECU#T; the name of the ECU is: "BECM-B+EnergyCtrl

Table 23 - ZEVonUDS physical request vehicle information request message
Message Direction: | External test equipment — ECU #1
Message Type: |Physical Request (DoCAN or DolP)
Data Byte Description (All Values Are in Hexadecimal) Byte Value (Hex) Mnemonic

#1 Request vehicle information request SID 22 SIDRQ
#2 DID (HB): F80A: ECU’s/module’s acronym and text name F8 DID _HB
#3 DID (LB): F80A: ECU’s/module’s acronym and text name 0A DID LB
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Table 24 - ECU#1 request vehicle information response

Message Direction:

ECU #1 — External test equipment

Message Type: Response (DoCAN or DolP)

Data Byte Description (All Values Are in Hexadecimal) Byte Value (Hex) Mnemonic
#1 Request vehicle information response SID 62 SIDPR
#2 DID (HB): F80A: ECU”s/module”s acronym and text name F8 DID_HB
#3 DID (HB): F80A: ECU”"s/module”s acronym and text name 0A DID LB
#4 Data A: “B” 42 ECUNAME_A
#5 Data B: “E” 45 ECUNAME_B
#6 Data C: “C” 43 ECUNAME_C
#7 Data D: “M” 4D ECUNAME_D
#8 Data E: ™" delimiter 2D ECUNAME_E
#9 Data F: “B” 42 ECUNAME_F
#10 Data G: “+” 2B ECUNAME_G
#11 Data H: “E” 45 ECUNAME_H
#12 Data |: “n” 6E ECUNAME_|
#13 Data J: “e” 65 ECUNAME_J
#14 Data K: “r’ 72 ECUNAME_K
#15 DataL: “g” 67 ECUNAME_L
#16 Data M: y” 79 ECUNAME_M
#17 Data N: “C” 43 ECUNAME_N
#18 Data O: *t’ 74 ECUNAME_O
#19 Data P: “r’ 72 ECUNAME_P
#20 Data Q: 6C ECUNAME_Q
#21 Data R: filler byte 00 ECUNAME_R
#22 Data S: filler byte 00 ECUNAME_S
#23 Data T: filler byte 00 ECUNAME_T

¢ InfoType $F80QA: ECUNAME; supported by ECU#2;.the name of the ECU is: “TCM -TransmisCtrl”
Table 25 - ZEVonUDS physical request vehicle information request message
Message Directign: | External test equipment<> ECU #2
Message Type] |Physical Request (RoCAN or DolP)

Data Byte Description, (All Values Are in Hexadecimal) Byte Value (Hex) Mnemonic
#1 Request vehicle information request SID 22 SIDRQ
#2 DID (HB)<:F80A: ECU’s/module’s acronym and text name F8 DID HB
#3 DID (LB):F80A: ECU’s/module’s acronym and text name 0A DID LB



https://saenorm.com/api/?name=d90c8d7c96bdde68b4fac0f451148508

SAE INTERNATIONAL

J1979™-3 DEC2022

Page 30 of 52

Table 26 - ECU#1 request vehicle information response

Message Direction: |ECU #2 — External test equipment
Message Type: Response (DoCAN or DolP)
Data Byte Description (All Values Are in Hexadecimal) Byte Value (Hex) Mnemonic

#1 Request vehicle information response SID 62 SIDPR

#2 DID (HB): F80A: ECU”s/module”s acronym and text name F8 DID_HB

#3 DID (HB): F80A: ECU”s/module”s acronym and text name 0A DID LB

#4 Data A: “T” 54 ECUNAME_A
#5 Data B: “C” 43 ECUNAME B
#6 Data C: “M” 4D ECUNAME C
#7 Data D: “ “ (Or ECU number (1,2,3...) if multiple ECU”s) 00 ECUNAME D
#8 Data E: "-" delimiter 2D ECUNAME _E
#9 Data F: “T” 54 ECUNAME_F
#10 Data G: “r’ 72 ECUNAME_G
#11 Data H: “a” 64 ECUNAME H
#12 Data |: “n” 6E ECUNAME |
#13 Data J: “s” 73 ECUNAME J
#14 Data K: “m” 6D ECUNAME_K
#15 Data L: " 69 ECUNAME L
#16 Data M: “s” 73 ECUNAME M
#17 Data N: “C” 43 ECUNAME N
#18 Data O: “t” 74 ECUNAME_ O
#19 Data P: “r’ 72 ECUNAME P
#20 Data Q: “I” 6C ECUNAME_Q
#21 Data R: filler byte 00 ECUNAME R
#22 Data S: filler byte 00 ECUNAME_S
#23 Data T: filler byte 00 ECUNAME T

7.2 Request Redulated Diagnostic Trouble Codes Using Service $19 - Subfunction $42

7.21

Functional [Description

The purpose of thig service is to enable the extérnal test equipment to obtain regulated DTCs.

For ZEVonUDS EQUs send a Service $19request for all DTCs related to ZEV Propulsion. Each ECU that has DTCs related

to ZEV Propulsion matching the requested StatusMask shall respond with one message containing all h
ZEV Propulsion. THe ECU will do abitwise AND between the masks in the request message and the DT(
in event memory. |f an ECU does not find a match during the process, either that there is no DTC

requested status mask or severity mask; or that the ECU does not support one or more bits in the req

or severity mask, then it shall respond with a message indicating no DTCs are stored.

as DTCs related to
U information stored
which matches the
lested status mask
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High Byte

Middle Byte

Low Byte

0|1 0|1

[ ]

0|0|0|0|0

o f ool ]

— ©

Figure 6 - Diagnostic trouble code encoding example: P014211

MSB LSB
SAE J2012-DA | 16 bits WWH-OBD BaseDTC Number (SAE J2012-DA WWH-OBD) I 8 bitd FTB I
IS0 142291 + =
S0 271452 | BIERIpHEY DTCMiddleByte | DTCLdwByte |
Figure 7 - UDS diagnostic trouble code for Format_04

Refer to ISO 14229-1.

7.2.2 Message Qata Bytes

7.2.2.1  Request|ZEV Propulsion DTC Request Message Definition

Table 27 - Request ZEV propulsion diagnostic trouble codes
with confirmed/pending status request message
Data Byte Value
Byte Parameter Name Cvt (Hex) Mnemonic
#1 Requept ReadDTClInformation request SID M 19 SIDRQ
#2 DTClInformationType = reportWWHOBDDTCByMaskRecord M 42 RWWHOBDDTCBMR
#3 FunctignalGroupldentifier =ZEV Propulsion group M1 33 FGID
#4 DTCStatusMask = confirmedDTC/PendingDTC M2 08/04 DTCSM
#5 DTCSegverityMask = DTCClass 1 M3 02 DTCSVM

1 M = Mandatory|— Only the Funetion Group Identifier $33 = “ZEV propulsion-system group” is supported by this document.

A physical requst with any.ather unsupported Functional Group will result a negative response from the ECU in case of a
functional requgst there will be no response.

2 M = Mandatory}— Bit,3 eonfirmedDTC in DTCStatusMask must either be set to 1, or Bit 2 PendingDTC must|be set to 1. The
other bits in DTCStatusNask may also be set to 1 but this may lead to a different result. There will be no neggtive response if
other bits than the_eonfirmedDTC bit is set to 1. See Table 2 for a description of the status mask bits.

3 M = Mandatory “6ealregutation-specifies-which-classes-arerequiredto-be-supported—Nermally Bit4+-BTSGlass_1in

DTCSeverityMask is supported and must be set to 1. If the other bits in DTCSeverityMask are set to 1 then the ECU will respond

with those DTCs (if any) which severity corresponds to the requested severity mask.

For more information about “DTCSeverityMask,” “DTCStatusMask,” and “FunctionalGroupldentifier,” see 6.1.2.


https://saenorm.com/api/?name=d90c8d7c96bdde68b4fac0f451148508

SAE INTERNATIONAL J1979™-3 DEC2022 Page 32 of 52

7.2.2.2 Request

ZEV Propulsion DTC Response Message Definition

Table 28 - Request ZEV propulsion diagnostic trouble codes
with confirmed status response message

Data Byte Value
Byte Parameter Name Cvt (Hex) Mnemonic
#1 Request ReadDTClInformation response SID M 59 SIDPR
#2 DTCReportType = reportWWHOBDDTCByMaskRecord M 42 RWWHOBDDTCBMR
#3 FunctionalGroupldentifier = ZEV Propulsion group M1 33 FGID
#4 DTCStatusAvailabilityMask M2 XX DTCSAM
#5 DTCSeverityAvailabilityMask M3 02 DTCSVAM
DTCFgrmatidentifier-=-
#6 SAE_J2012DA_DTCFormat_04 M4 04 JRP0O12DADTCF04
SAE _J1939-73 DTCFormat ] 02 J1939-73DTCF
DTCAndSeverityRecord[] = [ DTCASR _
#7 DTCSeverity#1 Ca 02 DTCS
#8 DTCHighByte#1 (MSB) Ca 00-FF DTCHB
#9 DTCMiddleByte#1 Ca 00-FF DTCMB
#10 DTCLowBYyte#1 Ca 00-FF DTCLB
#11 statusOfDTC#1 Ca 00-FF SODTC
#n-4 DTCSeverity#m Cb 02 DTCS
#n-3 DTCHighByte m (MSB) Cb 00-FF DTCHB
#n-2 DTCMiddleByte m Cb 00-FF DTCMB
#n-1 DTCLowByte m Cb 00-FF DTCLB
#n statusOfDTC m ] Cb 00-FF SODTC

a C = Conditional
b  C = Conditional
be reported at ]
1 M= Mandatory
M: = Mandatory
requirements.
3 M= Mandatory
DTCSeverityM3
4  M: = Mandatory
SAE_J2012_DA
SAE_J1939-73

For more informati
7.2.3 Parameter

For specification off

— This parameter is only present if DTC information' is available to be reported.
— This parameter is only present if more than one DTC information is available to be reportgd. Every DTC will
haximal once in a response.

— Only the Function Group Identifier $33, =“ZEV propulsion-system group” is supported.
— See Table 2 for a description of the status mask bits. Refer to ISO-14229-1 for DTCStatusAvailabilityMask

— Local regulation specifies whichiclasses are required to be supported. Normally Bit 1 DTC[lass_1 in
sk is supported and therefore-the'value must be set to 2.
— Only one DTCFormat shall.be supported per ECU. Passenger cars/LDT shall use

\_DTCFormat_04. Medium duty/Heavy duty vehicles shall support either SAE_J2012_DA_DTCFormat_04 or
| DTCFormat

n about this topic;see 6.1.2.
Definition

request and response parameters refer to ISO 14229-1

7.2.4 Message Bxampte

For ZEVonUDS E

CUs the example below shows how the “Request Regulated ZEV Propulsion DTCs” service is

implemented. The external test equipment requests regulated ZEV Propulsion DTCs from the vehicle. The ECU#1 (BECM)

has six DTCs store

d, and the ECU #2 (EBCM) has no DTC stored.

e ECU#1 (BECM): 014211, 01951C, 023400, 02CD00, 035713, 0A2211

e ECU#2 (EBCM): NoDTCs
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Table 29 - ZEVonUDS physical request ZEV propulsion
diagnostic trouble codes with confirmed status request message

Message Direction:

External test equipment — Physical request to each ECU

Message Type: Physical Request (DolP or DoCAN)
Byte Value
Data Byte Description (All Values Are in Hexadecimal) (Hex) Mnemonic
#1 ReadDTClInformation request SID 19 SIDRQ
#2 DTCInformationType = reportWWHOBDDTCByMaskRecord 42 RWWHOBDDTCBMR
#3 FunctionalGroupldentifier = ZEV Propulsion Group 33 FGID
#4 DTCStatusMask = confirmedDTC 08 DTCSM
#5 DTCSeverityMask = DTCClass 1 02 DTCSVM
Table 30 - ECU#1 request ZEV propulsion diagnostic trouble codes
with confirmed status response message
Message ECU#1 — External test equipment
Direction:
Message Type:| |Response (DolP or DoCAN)
Byte Value
Data Byte Parameter Name (Hex) Mnemonic
#1 ReadDTClnformation response SID 59 SIDPR
#2 DTCReportType = reportWWHOBDDTCByMaskRecord 42 RWWHOBDDTCBMR
#3 FunctionalGroupldentifier = ZEV Propulsion Group 33 FGID
#4 DTCStatusAvailabilityMask FF DTCSAM
#5 DTCSeverityAvailabilityMask 02 DTCSVAM
#6 DTCFormatldentifier = SAE_J2012DA DTE&Format 04 04 J2012DADTCF04
DTCAndSeverityRecord[[#1 = [ DTCASR _
#7 DTCSeverity.#1 02 DTCS
#8 DTCHighByte #1 (HB) 01 DTCHB
#9 DTCMiddieByte #1 (MB) 42 DTCMB
#10 DTCLowByte #1 (LB) 11 DTCLB
#11 statusOfDTC #1] AF SODTC
DTCAndSeverityRecord[J#2 = [ DTCASR _
#12 DTCSeverity #2 02 DTCS
#13 DTCHighByte #2 (HB) 01 DTCHB
#14 DTCMiddleByte #2 (MB) 95 DTCMB
#15 DTCLowByte #2 (LB) 1C DTCLB
#16 statusOfDTC #2] AF SODTC
DTCAndSeverityRecord[[#3 = [ DTCASR _
#17 DTCSeverity #3 02 DTCS
#18 DTCHighByte #3 (HB) 02 DTCHB
#19 DTCMiddleByte #3 (MB) 34 DTCMB
#20 DTCLowByte #3 (LB) 00 DTCLB
#21 statusOfDTC #3] AF SODTC
DTCAnNdSeverityRecord[|#4 = [ DTCASR _
#22 DTCSeverity #4 02 DTCS
#23 DTCHighByte #4 (HB) 02 DTCHB
#24 DTCMiddleByte #4 (MB) CD DTCMB
#25 DTCLowByte #4 (LB) 00 DTCLB
#26 statusOfDTC #4] AF SODTC
DTCAnNdSeverityRecord[[#5 = [ DTCASR _
#27 DTCSeverity #5 02 DTCS
#28 DTCHighByte #5 (HB) 03 DTCHB
#29 DTCMiddleByte #5 (MB) 57 DTCMB
#30 DTCLowByte #5 (LB) 13 DTCLB
#31 statusOfDTC #5] AF SODTC
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Message ECU#1 — External test equipment
Direction:
Message Type: |Response (DolP or DoCAN)
Byte Value
Data Byte Parameter Name (Hex) Mnemonic
DTCAndSeverityRecord#6 = [ DTCASR _
#32 DTCSeverity #6 02 DTCS
#33 DTCHighByte #6 (HB) 0A DTCHB
#34 DTCMiddleByte #6 (MB) 22 DTCMB
#35 DTCLowByte #6 (LB) 11 DTCLB
#36 statusOfDTC #6] AF SODTC
with confirmed status response message
Message Directipn: | ECU#2 — External test equipment
Message Typet Response (DolP or DoCAN)
Byte-Value
Data Byte Parameter Name (Hex) Mnemonic
#1 ReadDTClInformation response SID 59 SIDPR
#2 DTCReportType = reportWWHOBDDTCByMaskRecord 42 RWWHOBDDTCBMR
#3 FunctionalGroupldentifier = ZEV Propulsion Group 33 FGID
#4 DTCStatusAvailabilityMask FF DTCSAM
#5 DTCSeverityAvailabilityMask 02 DTCSVAM
#6 DTCFormatldentifier = SAE_J2012DA_DTCFormat_04 04 J4012DADTCF04

7.2.4.1 UDS Negative Response Messages to a physical ZEVenUDS request

The example below shows a physical ZEVonUDS request ZEV propulsion related diagnostic trouble co

an incorrect requegt message.

Table 32 - ZEVonUDS incorrect physical request ECU#1 ZEV propulsion

diagnostic trouble codes with confirmed status request message

Hes for ECU#1 with

Message Direction: | External test equipment - ECU#1
Message Type} Physical Request(DolP or DoCAN)
Byte Value
Data Byte Description (All Values Are in Hexadecimal) (Hex) Mnemonic

#1 ReadDIE€Information request SID 19 SIDRQ

#2 DTClnfermationType = reportWWHOBDDTCByMaskRecord 42 RWWHOBDDTCBMR
#3 FunetionalGroupldentifier = ZEV Propulsion Group 33 FGID

#4 DTCStatusMask = confirmedDTC 08 DTCSM

The table below show

codes from ECU#1 on a request with

Table 33 - ECU#1 request ZEV propulsion diagnostic trouble codes
with confirmed status negative response message incorrect message length or invalid format

| diagnostic trouble

Message Direction:

ECU #1 — External Test Equipment

Message Type: Response (DolP or DoCAN)
Data Byte Description (All Values Are in Hexadecimal) Byte Value (Hex) | Mnemonic
#1 Negative Response Service Identifier 7F SIDNR
#2 Request ReadDTCInformation request SID 19 SIDRQ
#3 NRC: IncorrectMessagelengthOrlnvalidFormat 13 NR_IMLOIF
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7.3 Clear/Reset Regulated Diagnostic Information Using Service $14
7.3.1  Functional Description

The purpose of this service is to provide a means for the external test equipment to command ECUs to clear all diagnostic
information from the regulated ZEV propulsion system. This includes:

e Confirmed diagnostic trouble codes (accessed with Service $19)

Pending diagnostic trouble codes (accessed with Service $19)

e Distance traveled while malfunction notification is activated (accessed with Service $22, DID $F421)

e Number of warm ups since DTCs cleared (accessed with Service $22, DID $F430)
e Distance traveled since DTCs cleared (accessed with Service $22, DID $F431)
e Engine run tim¢ while malfunction notification is activated  (accessed with Service ‘$22;DID $F44D)
e Engine run tim¢ since DTCs cleared (accessed with Service $22, DID $F44E)

Additional manufadturer-specific “clearing/resetting” actions may also occur in response to this request message. All ECUs
shall respond to this request message with ignition ON and with the propulsion system inactive.

For safety and/or t¢chnical design reasons, ECUs that cannot perform this operation under other condjtions, such as with
the propulsion systgm active, shall send a negative response message with response code $22 - conditionsNotCorrect.

7.3.2 Message Qata Bytes
7.3.2.1 Clear/Reset Regulated Diagnostic Information;Request Message Definition

Table 34 - Request clear/reset ZEV propulsion diagnostic information request message

Byte Value
Data Byte Parameter Name Cvt (Hex) Mnemonic
#1 Request Clear diagnostic information request SID M 14 SIDRQ
#2 groupOfDTC [ DTCHighByte ] M FF DTCHB
#3 groupOfDTC [ DTCMiddleByte ] M FF DTCMB
#4 groupOfDTC [ DTCLewByte ] (“ZEV propulsion group”/”All groups”) | M1 33/FF DTCLB
1 M = Mandatory|— Only the-gfoupOfDTC $33 = “ZEV propulsion group” and groupOfDTC $FF = “all groups” gre supported by this

document.
A functional request with~any unsupported groupOfDTC will result no response.
A physical requst With“any unsupported groupOfDTC will result with negative response.

The groupOfDTC has been introduced to distinguish commands sent by the test equipment between different functional
system groups within an electrical architecture which consists of many different ECUs. If an ECU has implemented software
of the ZEV Propulsion System as well as other systems which may be inspected it is important that only the DTC information
of the requested functional system group is reported.

ZEVonUDS ECUs use the same group identifier as the “emission-related systems” group identifier. For other cases there
are more groupOfDTC (e.g., for Safety systems) defined in ISO-14229-1.
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7.3.2.2 Clear/Reset Regulated Diagnostic Information Response Message Definition
Table 35 - Request clear/reset ZEV propulsion diagnostic information response message
Data Byte Parameter Name Cvt | Byte Value (Hex) | Mnemonic
#1 Request Clear diagnostic information response SID M 54 SIDPR

7.3.3 Parameter Definition

For specification of request and response parameters refer to 1ISO14229-1.

7.3.4 Message Example for Clear Diagnostic Information on DoCAN

The example below
DoCAN. The exterr]

Table 36 - ZEVonUDS functional request (DoCAN) clear/reset
ZEV propulsion diagnostic information request message

shows how the “Clear/reset ZEV propulsion-related diagnostic information” seryice
al test equipment commands the vehicle to “Clear/reset ZEV propulsion-related, diag

is implemented via
nostic information.”

Message Directipn: | External test equipment — All ECUs
Message Typef Functional Request (DoCAN)
Byte Value
Data Byte Description (All Values Are in Hexadecimal) (Hex Mnemonic
#1 Clear diagnostic information request SID 14 SIDRQ
#2 groupOfDTC [ DTCHighByte ] FF DTCHB
#3 groupOfDTC [ DTCMiddleByte ] FF DTCMB
#4 groupOfDTC [ DTCLowByte ] (“ZEV propulsion group”/”All groups”) 33/FH DTCLB
Table 37 - ECU#1 request.clear/reset ZEV propulsion
diagnostic information.DoCAN response message
Message Directipn: |ECU #1 — External Test Equipment
Message Type; Response (DoCAN)
Data Byte Description (All;Values Are in Hexadecimal) Byte Value (Hex) | Mnemonic
#1 Clear diagnostic information request SID 54 SIDPR
Table 38 - ECU#2 request clear/reset ZEV propulsion
diagnostic information DoCAN response message
Message Directipn: | ECU#2 — External Test Equipment
Message Type; Response (DoCAN)
Data Byte Description (All Values Are in Hexadecimal) Byte Value (Hex) | Mnemonic
#1 Clear diagnostic information request SID 54 SIDPR
7.3.5 Message Example for Clear Diagnostic Information on DolP

The example below shows how the “Clear/reset ZEV propulsion-related diagnostic information” service is implemented via
DolP. The external test equipment commands the vehicle to “Clear/reset ZEV propulsion-related diagnostic information.”
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Table 39 - ZEVonUDS physical request (DolP) clear/reset
ZEV propulsion diagnostic information request message

Message Direction: | External test equipment - ECU #1
Message Type: Physical Request (DolP)
Byte Value
Data Byte Description (All Values Are in Hexadecimal) (Hex) Mnemonic
#1 Clear diagnostic information request SID 14 SIDRQ
#2 groupOfDTC [ DTCHighByte ] FF DTCHB
#3 groupOfDTC [ DTCMiddleByte ] FF DTCMB
#4 groupOfDTC [ DTCLowByte ] (“ZEV propulsion group”/”All groups”) 33/FF DTCLB

—___Table40=ECU#1Tequesttlear/reset ZEV propulsiom

diagnostic information DolP response message

Message Directipn: |ECU #1 — External Test Equipment
Message Typef Response (DolP)
Data Byte Description (All Values Are in Hexadecimal) Byte Value (Hex) | Mnemonic
#1 Clear diagnostic information request SID 54 SIDPR

The example below shows a negative response to “Clear/reset emission-related\diagnostic informatign” for an ECU that
cannot clear diagngstic information when the propulsion system is active.

Table 41 - ECU#1 request clear/reset-ZEV propulsion
diagnostic information negative response message condition not correct

Message Directipn: |ECU #1 — External Test Equipment
Message Typef Response (DolP or DoCAN)
Data Byte Description (All Values Arelin Hexadecimal) Byte Value (Hex) | Mnemonic
#1 Negative Response Service Identifier 7F SIDNR
#2 Clear/reset emission-related diagnostic information request 14 SIDRQ
SID
#3 NRC: conditionsNotCortect 22 NR_CNC

7.4 Routine Confrol Using Service $31

If specific vehicle rputines are required-by regulation, those routines shall be executed using service $31. Some routines
may require specific vehicle enablement criteria.

For details on implg¢mentationrequirements refer to 1ISO-14229-1.

8. ADDRESSING|SCHEME

ECUs are capable bfbeing-addressed-by-eitherfunctionat-address{broadeast)-orphysicataddress<{peint to point).

The ECUs are required to support all requests by functional and physical addressing. Exceptions are defined in 8.3.

8.1  Functional Addressing (DoCAN)

Functional addressing is used for three main use cases:

8.1.1  Protocol Identification

The Client sends a functionally addressed service $22 $F810 request and builds a list of all ECUs responding to that request.
8.1.2 Identify the vehicle

The Client sends a functionally addressed service $22 $F802 request to get the VIN from the vehicle.
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8.1.3 ClearDTCs

The Client sends a functionally addressed service $14 $FFFF33 request to clear all DTCs in the vehicle.

P2reload €nsures that the Client will get all functional responses but they may not be received within P2ciient=50ms.

8.2 Functional Addressing (DolP)

Functional addressing on DolP is limited to one primary purpose: The identification of the ECUs that support ZEV critical
propulsion functions. After the ZEV propulsion system has been identified, the remainder of the messaging is done by
physical addressing (this is due to the nature of TCP communication itself).

8.2.1 Protocol Id

ntification

The DolP client sefds a functionally addressed $22 $F810 request using Target Address (TA) $E000 4

(SA) $0EOO to the
8.3 Physical Add
Physical addressin
alist of ECUs. ltis
section applies to [
Use cases for Phyd
8.3.1 Identify the

The Client requests
information and bu

DolP server(s) and builds a list of all ECUs responding to that request.

ressing

j is used for all other requests. The Client should first identify the-protocol, identify th
bllowed that the Client sends physical requests in parallel to different ECUs. Guidan
oCAN and DolP protocols.

ical addressing:

Supported Functionality of the ECU

PIDs/ InfoType Supported information by reqéésting service $22 $FAxx/$F5xx/$F7
Ids a list of the supported information for a selected ECU.

Stream Parameters

nt starts to request data stream jparameters ($F4xx range, $F5xx range or $F7xx ra

can be re¢quested in a single request:

8.3.2 Read Data
8.3.2.1 The Clie
8.3.2.2 The Clie

requeste
8.3.3 RequestD
The Client requests

8.3.4 ClearDTCs

ht starts to request vehicle information parameters ($F8xx range) only one (1)

C Information

DTC infermation from the ECU and learns the DTCFormat.

d in a single request-due to the lack of the Number of Data ltems (NODI) information.

nd Source Address

e vehicle and build
Ce presented in this

x/$F8xx supported

nge) up to six DIDs

ehicle DID can be

The ECU is allowe

10 execute a physical addressed ST $FFFF33 request 1o Clear all D1Us In alignme

for coordinated code clear in SAE J1979 DA.

8.4

First Frame Escape Sequence (FF_ES) for DOCAN ZEVonUDS

t with usage notes

An increased amount of OBD data available from ECU Servers may drive message lengths to exceed 4KB in size. To
handle the increased data length, the First Frame Escape Sequence (FF_ES) must be used.

NOTE: FF_ES is defined in ISO 15765-2.

An outcome of this is that message responses larger than 4KB could exist for the following subservices of Service $19:
reportWWHOBDDTCByMaskRecord.
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9. NOTES

9.1 Revision Indicator

A change bar (l) located in the left margin is for the convenience of the user in locating areas where technical revisions, not
editorial changes, have been made to the previous issue of this document. An (R) symbol to the left of the document title

indicates a complete revision of the document, including technical revisions. Change bars and (R) are not used in original
publications, nor in documents that contain editorial changes only.

PREPARED BY SAE VEHICLE EE SYSTEM DIAGNOSTIC STANDARDS COMMITTEE
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A1

DEFINITION FOR ISO 15765-4

APPENDIX A - CAN REQUIREMENTS

Table A1 - Definition of ISO 15765-4 application timing parameter values

Parameter

Min Value

ms

Max Value
ms

Description

P2can_client

0

50

This is a system-wide parameter related to diagnostic response times. Each

server (ECU) is required to respond to a request between

P2can_min and

P2can_max. P2client also includes the transportation time from server to

client.

A client (tester) shall wait for at least P2can_max for the sing
first-frame (FF) of a response.

P2can_ciient is the time until the first indication of@ multiple
message (FirstFrame). The client shall not process the res
complete message (last ConsecutiveFrame) has been rec

For clients (testers) which also support UDSonCAN for en
diagnostics or for OBDonUDS/ZEVonUDS ECUs, a P2reloa
required. Upon receiving the SF orFF the client (tester) sh
P2can timer with a value of atd€ast P2can_max and restart th
client’s (tester’s) P2can_ciefttimer expires without receiving
client (tester) may assume no more responses are forthco,

e-frame (SF) or

[rame response
ponse until the
eived.

hanced

4 mechanism is
all reload its

e timer. Once the
a SF or FF the

ming.

P2*can_client

5000

Time between the successful reception of a negative resp
with NRC $78 and thé next response message (positive o
message).

Refer to ISO14229-1 for a list of which services support th
$78.

bnse message
negative

e use of NRC

P4Server

600000

The timing parameter P4server is the time between the rece

ption of a request

(T..Data.indication) and the start of transmission of the final response

(T yData.request).

ISO 14229-2 only specifies P4 on the server side but in th
shall be read as the requirement for the vehicle, i.e., the m
before the Client can receive the final response.

This means that the ECU can send an NRC $78 but must
response within the P4server timing specified for that specif
parameter.

s document it
aximum time

send the final
c service or data

Fynmplne' Eor most services P4g

is 50ms meaning that the ECU must

respond within 50ms. For clearing DTCs the P4server is 5000ms meaning that
the ECU shall be able to clear all OBD DTCs within 5s, but it must send an

NRC $78 within P2 timing.

NOTE: The Network Layer timing parameters for the multiple frame response are not shown. Network Layer timing requirements for
legislated diagnostic messages are specified in ISO 15765-4 or in ISO 14229-2.
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B.1 TIMING

Table B1 - Definition of ISO 13400 application timing parameter values

APPENDIX B - DolP REQUIREMENTS

Parameter

Min Value
ms

Max Value

Description

P6ciient

5000

ms
(1)

T Data.ind).

Timeout for the client to wait after the successful transmission of
a request message (indicated via T_Data.con) for the complete
reception of the corresponding response message (indicated via

P6*ciient

La~a~a~a-

Enhancedtimesutforthe-clientto-waitafterthe reception of a
negative response message with negative resppnse code 0x78
(indicated via T_Data.ind) for the complete reception of the
corresponding response messages (indicated ia T Data.ind).

The maximum
discretion of thd
minimum value

(1

All other DolP timin
B.2 ZEVonUDS

ZEVs using DolP
addresses are also

alue a client uses to wait for the complete reception of the corresponding response messagelis left to the

g requirements can be found in ISO 13400-2.

b DolP LOGICAL ADDRESS ASSIGNMENT

client provided it is greater than the specified minimum value. However, the vehicle shall respond within the

shall support functional group logical address OxEQQO0YManufacturer specific funcgional group logical

permitted but outside the scope of ZEVonUDS.

Table B2 - Regulated ZEV logical address assignment

Addressing Megsage Target Address Sotirce Address
Type (TA) (SA) Description

Functional request EO00+6 QE0016 SA = ZEV external test equipment
TA = all ZEV-relevant gerver(s)/ECU(s)

Physical request® YYXX16? 0EO0016 SA = ZEV external test equipment
TA = one ZEV-relevant server/ECU

Physical responsg® OEOQO+6 YYXX162 SA = one ZEV-relevar|t server/ECU
TA = ZEV external tes} equipment

YYXX16 range from E00116 to E3EF1s.
b Physical requept and response Y YXXis shall be the same for each diagnostic entity.
B.3 ROUTING ACTIVATION
For routing activatipn requests and responses for ZEVonUDS, VM-specific payload data is not permitted.
Table B3 - ZEVonUDS DolP routing activation
Value Description Required Action Support
0016 Default None Mandatory
0116 Diagnostic communication required for regulated ZEV | None Mandatory®
Propulsion Systems

0216-DF 16 ISO/SAE Reserved

EQ16 Central Security VM-specific Optional

E116to FF1e Available for additional VM-Specific Use VM-specific Optional

a 0x01 is the only routing activation within scope of this document and has priority over other activation types.
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