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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.

International Standards are drafted in accordance with the rules given in the ISO/IEC Directives, Part 2.
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0

0.1

ISO 27145

Introduction

Overview

-1:2012(E)

The ISO 27145 series includes the communication between the vehicle’s on-board diagnostics (OBD) systems
and external test equipment within the scope of the World-Wide Harmonized On-Board Diagnostics Global
Technical Regulations (WWH-OBD GTR).

It has been established in order to apply the unified diagnostic services (specified in ISO 14229-1) to
WWH-OBD systems.

The| ISO 27145 series includes the communication between the vehicle’s WWH-OBD systems eJnd external

(off{board) “generic” test equipment within the scope of the country-specific regulatory requiremer

To achieve this, it is based on the Open Systems Interconnection (OSI) Basic Reference Mod

in 4
may

ina

BO/IEC 7498-1 and ISO/IEC 10731, which structures communication systems_ipto seven lay
ped on this model, the services specified by ISO 27145 are divided into

diagnostic services (layer 7), specified in ISO 27145-3 with reference to(ISO 14229-1,

presentation layer (layer 6), specified in ISO 27145-2 with reference to SAE J1930-DA, SAE J1939
Spreadsheet (SPNs), SAE J1939-73:2010, Appendix A (FMIs), SAE*J1979-DA and SAE J2012-

session layer services (layer 5), specified in ISO 14229-2,

transport layer services (layer 4), specified in ISO 2714524 with reference to ISO 13400-2, |9
and ISO 15765-4,

network layer services (layer 3), specified in ISO27145-4 with reference to ISO 15765-4, 1ISO 1
ISO 13400-2,

data link layer (layer 2), specified in ISO 27445-4 with reference to ISO 11898-1, ISO 11898-2, IS
ISO 13400-3 and IEEE 802.3, and

physical layer (layer 1), specified,in4SO 27145-4 with reference to ISO 11898-1, ISO 11898-2, IS
ISO 13400-3 and IEEE 802.3;

ccordance with Table 1.

Table 1~==WWH-OBD specification reference applicable to the OSI layers

ts.

el specified
ers. Where

Companion
DA,

bO 15765-2

5765-2 and

0 15765-4,

0 15765-4,

Alpplicability OSl seven layer WWH-OBD reference
Application (layer 7) ISO 14229-1, ISO 27145-3
ISO 27145-2,
Presentation (layer 6) SAE J1930-DA, SAE J1939 Companion Spreadsheet ($3PNs),
Yevérilayers SAE J1939-73:2010, Appendix A (FMIs), SAE J1979-DA, SAE J2012-DA
dccotding fo Sessien-tiayer5) +56-44220-2
ISO/IEC 7498-
1 and ISO/ Transport (layer 4) ISO 15765-2 DoCAN, ISO 13400-2 DolP
Data link (layer 2) ISO 11898-1 CAN DLL, | SO 27145-4
ISO 13400-3 DolP,
_ ISO 11898-2 CAN HS,
Physical (layer 1) ISO 15765-4 DoCAN IEEE 802.3
0.2 SAE document reference concept

ISO 27145 makes reference to several SAE documents which contain the terms, data and diagnostic trouble
code (DTC) definitions.

© 1SO 2012 — All rights reserved
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ISO 27145-2 defines a common data dictionary for the ISO 27145 series, according to the definitions in the
following documents (see Figure 1):

— SAE J1930-DA: this digital annex contains all standardized naming objects, terms and abbreviated terms.

— SAE J1939 Companion Spreadsheet and SAE J1939-73: SAE J1939 Companion Spreadsheet indexes
names for suspect parameter numbers (SPNs) that provide an alternative presentation format for
SAE J2012-DA DTCs. SPNs are combined with failure mode indicators (FMIs) to form the full alternative
presentation. FMIs are described in SAE J1939-73:2010, Appendix A.

NOTE The SAE J1939 Companion Spreadsheet is a document which supplements the SAE J1939 family of

da Al + SDANL o (3 1N (DONG)
standargs-ang-eentains-SPNs-and-parametergreup-rumbers{PGNs):

— SAE J1979-DA: this digital annex contains all standardized data items such as data identifiers (DIDs),|test
identifigrs (TIDs), monitor identifiers (MIDs) and infotype identifiers (ITIDs).

— SAE J2012-DA: this digital annex contains all standardized data items such as DTC definitions and FTB
(failure|type byte) definitions.

1ISO 27145-2
WWH-OBD
common data dictionary

1

/ t y /

e ] -

SAE J1930:DA ! !

digital-aghex of || SAEJ1939 | | gaE 11939-73:2010| |

de%}EI J2012'DfA SAE J1979-DA electrical felectronic || [Companion [Appendix A] | ||
di gl asf_lnr:ex gl digital annex of E/E systems diagnostic i | Spreadsheet] !
|agdno '?_ rtou e diagnostic test modes terms, definitions, ! |
code getinitions abbreviations and | |
acronyms i i

Key
1 SAE digital annexes: data definitions
2 SAE J1939 series of documents:DTC definitions

Figure 1 — SAE digital annex document reference

0.3 SAE|digital-annex revision procedure

New regulditc . , : - It is
important to standardlze new technology reIated OBD monltor data and DTCs in order 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.

ISO 27145-2 references a “Change request form” for use with new data items to be defined by the SAE
task force for standardization. It is intended that the standardized data items be defined in SAE J1930-DA,
SAE J1979-DA, SAE J2012-DA and SAE J1939. It is intended that the documents be published on the SAE
store website once the information has been balloted and approved.

vi © IS0 2012 — All rights reserved
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The revision request forms and instructions for updating the registers to ISO 27145 can be obtained on the
following data registration websites.

For SAE J1930-DA: http://www.sae.org/servlets/works/committeeHome.do?comtID=TEVDS7

The column entitled “Resources” shows a document with the title: J1930-DA_Revision_Request_Form.

doc. Double click on the name to download the document with the filename: “SAE_J1930-DA
Request_Form.doc”.

For SAE J1939: http://www.sae.org/

Search “J1939 Pn@” |nef”, select“J1939 Pn@” 1ect Drnr‘necing Grol |p", andselect“]19390 anl 1est

Itis
Itis
E-m
E-n
E-m
E-m

Form and Guidelines”.

For SAE J1979-DA: http://www.sae.org/servlets/works/committeeHome.do?comtID=TEN:DS14

_Revision_

Processing

The column entitled “Resources” shows a document with the title: J1979-DA_Révjsion_Re(q
doc. Double click on the name to download the document with the filename: “SAE_J1979-DA
Request_Form.doc”.

For SAE J2012-DA: http://www.sae.org/servlets/works/committeeHome do?comtID=TEVDS9

The column entitled “Resources” shows a document with the titlexJ2012-DA_Revision_Req
doc. Double click on the name to download the document with<he filename: “SAE_J2012-DA
Request_Form.doc”.

intended that the revision request form be filled out with the'request.
intended that e-mails with completed revision requestdorms as attachments be sent to:

ail: saej1930@sae.org

ail: saej1979@sae.org

ail: saej2012@sae.org

ail: saej1939@sae.org

uest Form.
_Revision_

uest _Form.
_Revision_

© 1SO 2012 — All rights reserved
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Road vehicles — Implementation of World-Wide Harmonized
On-Board Diagnostics (WWH-OBD) communication
requirements —

Part 1:
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Scope

part of ISO 27145 provides an overview of the structure and the partitioning of the differ
27145 and shows the relationship between the parts. In addition, it outlines'the use case scen
SO 27145 series is used. All terminology that is common throughout the 1ISO 27145 series is a

27145 is intended to become the single communication standard foraccess to OBD-related infq
v for a smooth migration from the existing communication standards to this future world-wide co
dard, the initial communication concept is based on the 1ISO_45765 series, i.e. Diagnostic co
Control Area Network (DoCAN).

intention is for the future communication concept to bebased on the ISO 13400 series, i.e

pcols, future extensions to optional physical layers (e.g. wireless) are possible.

dard. Based on the results of the initialization, the external test equipment determines which
nostic services are supported by the vehicle’s emissions-related system, i.e.

legislated OBD: ISO 15031 series (based on DoCAN), and
legislated WWH-OBD: ISO 27445 series (based on DoCAN and DolP).

ORTANT — Use cases’ deriving from country-specific implementation of Global
ulation (GTR) No. 5.into local legislation are not included in this part of ISO 27145.

Normativereferences

following Yeferenced documents are indispensable for the application of this document
rences;only the edition cited applies. For undated references, the latest edition of the reference
uding‘any amendments) applies.

ISO

1

bnt parts of
arios where
so outlined.

rmation. To
munication
munication

Diagnostic

munication over Internet Protocol (DolP) utilizing Ethe€rnet. In view of the usage of standard n¢twork layer

27145 has been extended to define the world-wide harmonized On-Board Diagnostics (OBD) conpmunication

rotocol and

Technical

For dated
d document

irements

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

ISO 27145-2, Road vehicles — Implementation of World-Wide Harmonized On-Board Diagnostics (WWH-
OBD) communication requirements — Part 2: Common data dictionary

ISO 27145-3, Road vehicles — Implementation of World-Wide Harmonized On-Board Diagnostics (WWH-
OBD) communication requirements — Part 3: Common message dictionary

ISO 27145-4, Road vehicles — Implementation of World-Wide Harmonized On-Board Diagnostics (WWH-
OBD) communication requirements — Part 4: Connection between vehicle and test equipment

© 1SO 2012 — All rights reserved
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3 Terms, definitions and abbreviated terms

31

Terms and definitions

For the purposes of this document, the terms and definitions in ISO 14229-1 and the following apply.

311
calibration
CALID

identifier

identification code for a specific software/calibration contained in a server/ECU

NOTE I
standardized

3.1.2
class A, B1
attribute of
capability a

31.3

continuou
continuou
malfunction
engine runr

314
continuous
continuous
conveys thg

NOTE f

3.1.5

confirmed
DTC status
commands

NOTE f

3.1.6
cumulativg
cumulativg
cumulated

NOTE )
resolution ar
tool or a disd

[ regulations require calibration identifications for emissions-related software, these are reported
format as specified in ISO 27145-2.

, B2, C malfunction
b DTC, which characterizes the impact of a failure on emissions or on the OBD system’s monitg
Ccording to the requirements of the WWH-OBD GTR

malfunction indicator
-MI

indicator showing a steady indication at all times while the keydis in the on (run) position with
ing [ignition ON — engine ON]

5 malfunction indicator counter
5-MI counter
amount of time the OBD system was operational during the time a continuous-MI was last activ

or a detailed definition, see GTR No. 5.

and active DTC
which is detected during two consecutive operation cycles, in which the DTC is still present
the Ml to be on if the DTC class_is A, B1 or B2

or a DTC of class C, the Mlis ot illuminated.
continuous malfunction indicator counter

continuous-MIcounter
pperating hours-with a continuous-MI activated

d holds that value. The cumulative continuous-MI counter is not reset to zero by the engine system, a
onrection of a battery.

in

ring

—

he

hted

and

[he cumulative continuous-MI counter counts up to the maximum value provided in a 2-byte counter with 1 h

bCan

The cumulat
a)

b)

ve continuous-MI counter operates In the following manner:

the cumulative continuous-MI counter begins counting once the continuous-Ml is activated;

longer activated;

c)

continuous-MI| was activated.

the cumulative continuous-MI counter halts and holds its existing value once the continuous-MI is no

the cumulative continuous-MI counter continues counting from the point at which it had been held when a

© 1SO 2012 — All rights reserved
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317

calibration verification number

CVN

server/ECU calculated verification number used to verify the integrity of the software/calibration contained
in a server/ECU

NOTE If regulations require calibration identifications for emissions-related software, those are reported in a standardized
format as specified in ISO 27145- 2.

31.8
discriminatory display

req e tttot | f — . . f rorhas trssified

319
malfunction
failyre or deterioration of a vehicle or engine system or component, including the OBD system, durirjg which the
WWH-OBD GTR specifically identifies the conditions which are considered to be failure's

31.10

malfunction indicator
Mi
display or gauge that clearly informs the driver of the vehicle in the event.of a malfunction/failure

NOTE Additional details are included in the WWH-OBD GTR.

34N
malfunction indicator counter
MI ¢ounter

conyeys the amount of time during which the OBD system operates while a failure/breakdown is aftive

3112
nor-discriminatory display
indigator requiring only a single type of Ml activation

31.13

on-poard diagnostics

oBD

system that monitors some or.all computer input and control signals

NOTE Signal(s) outside  ofithe predetermined limits imply a fault in the system or in a related system.
31.14

previously active,DTC
DTQ status thatistirst detected during two consecutive operation cycles but later detection shows that the fault
is np longer present

3115

vehrcle identification number
VIN
numeral identifying and specific and unique to each vehicle according to the applicable legal provisions of each
national/regional authority

3.1.16
vehicle on-board diagnostics
providing a single access point for external test equipment to retrieve all data of the OBD system

3.2 Abbreviated terms
CALID calibration identification

CVN calibration verification number

© 1S0O 2012 — All rights reserved 3
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DTC
DID
DLL
ECM
ECU
FMI

diagnostic trouble code
diagnostic data identifier
data link layer

engine control module
electronic control unit

failure mode indicator

FTB

GTR

HS
HS-LPM

Ml

SPN

ubDS

VIN

VOBD
WLAN
WWH-0BO
WWH-0B[O
WWH-OBD

failure type byte

global technical regulations
high speed

high speed — low power mode
malfunction indicator

suspect parameter number
unified diagnostic services
vehicle identification number
vehicle on-board diagnostics

wireless local area network

4 Convéntions

The ISO 27
as they app

ly to diagnostic serviees.

5 Docuinent overview

Figure 2 sh
The ISO 27|

bws the-reference documents for the ISO 27145 series.

145 series specifies or includes the following references.

world-wide harmonized on-board-diagnostics
onCAN world-wide harmonized on-board diagnostics on controller area network
onlP world-wide harmonized on-board diagnostics on internet protocol

145 series is based on'the conventions discussed in the OSI Service Conventions (ISO/IEC 10§ 31)

a) This part of ISO 27145 specifies the general structure of the ISO 27145 series and the WWH-OBD GTR
applicable use cases.

b) 1SO 27145-2 specifies the common data dictionary with references to:

1) SAE J1930-DA, which defines the terms, definitions, abbreviated terms, etc.;

2) SAE J1939 Companion Spreadsheet, which specifies the SPNs;

3) SAE J1939-73:2010, Appendix A, which specifies the FMIs;

4) SAE 1979-DA, which specifies all data items;

5) SAE J2012-DA, which specifies the DTC definitions and FTB definitions.

© 1SO 2012 — All rights reserved
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NOTE 1

ISO 27145-

for use as DTCs.

1:2012(E)

The SAE J1939 series of documents is concerned with the definition of emissions-related SPNs and FMIs

c) IS0 27145-3 specifies the diagnostic services defined in ISO 14229-1 that are applicable to WWH-OBD GTR.

d) ISO 14229-2 specifies the standardized service primitive interface to separate application and session
layers from protocol transport and network layers.

e) IS0 27145-4 specifies the initialization procedure and includes references to
1) SO 15765-4 DoCAN, and
2) 1SS0 13400 (all parts) DolP.

The| ISO 27145 series provides an implementer with all documents and references required to support the

implementation of legislated on-board diagnostics in accordance with the requirements set forth irj the GTR.

— [ This part of ISO 27145: general information and use case definitions, providing an-overview gf the series
along with the use case definitions and a common set of resources (definitiofis, references) for use by all
subsequent parts.

— |ISO 27145-2: common data dictionary, which provides the general‘data identifier, ranges|and record
definitions. The actual data are defined in separate/referenced‘.documents, e.g. emiss|ons-related
legislated diagnostics in the SAE digital annexes (see also Note’2).

— |I1SO 27145-3: common message dictionary, which provides the message implementation ¢etails from
ISO 14229-1 and ISO 14229-2 (UDS) to support the required legislated OBD.

— |I1SO 27145-4: connection between vehicle and test(€quipment, which defines the details ngcessary to
implement the communication between the vehicle’s OBD systems and test equipment, irjcluding the
definition/reference of physical layers, data link-layers, network layer, transport layer and sessi¢n layer. It is
expected to extend ISO 27145-4 as necessary-due to the introduction of additional communication media.

— |I1SO 27145-5: conformance test, which prevides test cases for the vehicle and external test eguipment to
verify conformance.

— |I1SO 27145-6: external test equipment, which provides the requirements to be fulfilled by any gxternal test
equipment connected to the«wehicle.

NOTE 2 It is intended to introduce additional parts of ISO 27145 as necessary in order to consider adfitional OBD

systems not yet covered.

© 1S0O 2012 — All rights reserved 5
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Unified diagnostic services (UDS)

! l
! |
|
| ISO 27145-1 |
) WWH-OBD :
1 general information and |
: use case definition )
! |
! |
b \ ISO 14229-1 UDS B2l . SAE J1930-DA |
! ificati d subset WWH-OBD 1 Terms |
| Osl layer 7 specification ?;” common message o |
: Application requirements dictionary \—/\ |
|
: . ) \/\ SAFE J1979-DA |
| 711 PIDs, MIDs, RIDs, :
b \ ISO 27145-2 ITIDs ;
: oslaver 6 WWH-OBD L)
ayer common data < |
| Presgntation dictionary |
| 1:1 SAE J2012:DA |
| / \/\ i }
! \ WWH-@BD'DTCs :
1 \/\>
|
\ ( \ — !
| ISO 14229-2 UDS 1:1 1SO 14229-2 UDS SAE\J1939 Companion 1
| OSlflayer 5 session layer interfaces i »| session layer interfaces subset Spreadsheet ]
| Sgssion SAE J1939-73:2011, |
Appendix A |
|
| &—) :
! I
T N T T ST TN A AN |
Diagnostic communication over CAN and Internet Protocol
DoCAN DolP
OSl|layer 4
Trgy

e
U

O
2]

layer 3
twork

pd
o

o
@

layer 2
a link

9
o1

[
PN

OSljlayer 1
Physical

ISO 15765-2 DoCAN
transport protocol
and
network
layer services

"

1ISO 11898=4, CAN
datarlink layer
and physical signalling

1ISO 11898-2 CAN
high-speed
medium access unit

ISO 15765-4 DoCAN
requirements for
emissions-related
systems

1ISO 27145-4
WWH-OBD
connection between
vehicle and test
equipment

ISO 13400-2 DolP
transport protocol
and
network
layer services

\/\,

ISO 13400-3 DolP
wired vehicle
interface based
on IEEE 802.3

L

ie
i

Figure 2 — Implementation of WWH-OBDonCAN and WWH-OBDonIP document reference
according to OSI model
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6 WWH-OBD use case overview

6.1

Overview

The OBD system is required to make available vehicle diagnostic information under several different use cases
as specified by the GTR. These use cases provide the implementer with guidance in the implementation of
the VOBD (described in Clause 8), and methodology used on the vehicle to make the required data available.

NOTE

GTR No. 5 into country-specific regulatory language can define additional use cases.

WWH-OBD GTR No. 5 defines the basis for world-wide harmonized regulatory requirements. Translation of

6.2] WWH-OBD use case clusters
The] following is a summary of the use cases applicable to WWH-OBD systems.
Table 2 provides an overview of the main WWH-OBD use cases. A main WWH-OBD)use case fluster may
have one or more use case definition(s).
Table 2 — WWH-OBD main use case clusters
No Main title of use case cluster Brief description
1 Information about the The purpose of this information package is to provide the minimym data
emissions-related OBD system set specified as necessary by the WWH-OBD GTR to obtain thq vehicle or
state engine state with respect tolits emissions performance, as specffied in the
GTR. A typical use of this'information package may be a “roadside check”
performed by an enforeement authority.
2| | Information about active The purpose of thissinformation package is to provide access to the
emissions-related malfunctions expanded data‘set specified as necessary by the WWH-OBD G[IR to
determine.vehicle readiness and characterize the malfunctions detected
by the OBDsystem. A typical use of this information package may be a
periodic inspection by enforcement authorities.
3| | Information related to diagnosis The'purpose of this information package is to provide access to jall OBD
for the purpose of repair data required by the WWH-OBD GTR and available from the OBD system.
A typical use of this information package may be the diagnostic gervicing of
the vehicle or system in a workshop environment.
Detgiled definitions of eachrdata item listed in the use cases can be found in the emissions-relatefl module of
the WWH-OBD GTR.
© 1S0O 2012 — All rights reserved 7
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7 WWH-0OBD use case definition

7.1 UC 1 — Information about the emissions-related OBD system state

Table 3 specifies the data set to be supported by the emissions-related VOBD system.

Table 3 — UC 1 Information about the emissions-related OBD system state

Actor

Enforcement agency

Goal

This use case provides an enforcement agency with the malfunction indication (MI) status ahd
associated vehicle system data (e.g. Ml counter, readiness status, etc.).

Use case i1|put

Broadcast request message to retrieve the emissions-related WWH-OBD system state.

Use case o|utput

Discriminatory/non-discriminatory display strategy
The VIN (vehicle identification number)

Presence of a continuous-Ml

The readiness status of the OBD system

The number of engine operating hours during which a contifuous-MI was last activated
(continuous-MI counter)

This information shall be read-only access (i.e. no cléaring) within the context of use casg 1.

Brief desciiption

The OBD system shall provide the data items as requited by the emissions-related module of the
WWH-OBD GTR and in the format as specified in 18Q)27145-2 for the external roadside chech
test equipment to assimilate and provide the enforeement agency with the following informatiop.

Typical exgmple

The vehicle’s emissions-related system is checked against roadworthiness at the roadside.

© 1SO 2012 — All rights reserved
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7.2 UC 2 — Information about active and confirmed emissions-related malfunctions

Table 4 specifies the data set to be supported by the emissions-related vehicle system if inspection/maintenance
(I/M) external test equipment is connected.

Table 4 — UC 2 Information about active and confirmed emissions-related malfunctions

Actor Any inspection station (I/M station).

Goal This information provides any inspection station with a subset of engine-related OBD data,
including the malfunction indicator status and associated data (Ml counters), a list of active/
confirmed malfunctions of classes A and B, and associated data (e.g. B1-counter):

Use case input A predefined sequence of message and data exchange between the I/M equipment gnd the
vehicle’s WWH-OBD system ECU(s).
Us¢ case output — The GTR (and revision) number

— Discriminatory/non-discriminatory display strategy
—  The VIN (vehicle identification number)

—  The malfunction Indicator status

—  The readiness status of the OBD system

—  The number of warm-up cycles and number @f-engine operating hours since rgcorded
OBD information was last cleared

—  The number of engine operating hours:since the M| was activated (continuousiMI counter)
—  The value of the B1 counter with the highest number of engine operating hourg
—  The cumulated operating hours with a continuous-MI (cumulative continuous-Nll counter)
—  The confirmed and active DTCs for class A malfunctions

—  The confirmed and active DTCs for classes B (B1 and B2) malfunctions
—  The software calibration identification(s)

—  The calibrationVerification number(s)

— This information shall be read only access (i.e. no clearing) within the context ¢f use
case 2

Brief description The OBD system shall provide the data items as required by the emissions-related module of
the WWH-OBD GTR and in the format as specified in ISO 27145-2 for the external inspection
test equipment to assimilate the data and provide an inspector with the following infgrmation.

Typical example The vehicle’s emissions-related system is tested at an I/M station.

© 1S0O 2012 — All rights reserved 9
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7.3 UC 3 — Information related to diagnosis for the purpose of repair

Table 5 specifies the data set which shall be supported by the emissions-related vehicle system if a repair shop
diagnostic external test equipment is connected.

Table 5 — UC 3 Information related to diagnosis for the purpose of repair

Actor Repair technicians
Goal This information provides repair technicians with all OBD data specified in the GTR (e.g. freeze
r frame information)
Use case i‘|put A predefined sequence of message and data exchange between the external diagnostic,test
equipment and the vehicle’s WWH-OBD system ECU(s)
Use case dutput — The GTR (and revision) number

—  The VIN (vehicle identification number)
—  The Ml status
—  The readiness status of the OBD system

—  The number of warm-up cycles and number of engine operating hours since recorded
OBD information was last cleared

—  The monitor status (i.e. disabled for the rest of this driger cycle, complete this drive cyc
or not complete this drive cycle) since last engine shut-off for each monitor used for
readiness status

@

—  The number of engine operating hours since.the M| was activated (continuous-MI counfer)
—  The confirmed and active DTCs for class-A-malfunctions
—  The confirmed and active DTCs for class B (B1 and B2) malfunctions

—  The confirmed and active DTCs _forClass B1 malfunctions and the number of engine
operating hours from the B1 counters

—  The cumulated operating heurs with a continuous-MI (cumulative continuous-MI countgr)
—  The value of the B1 ¢ounter with the highest number of engine operating hours
—  The confirmed and active DTCs for class C malfunctions

—  The pending(DTCs and their associated classes

—  The previously active DTCs and their associated classes

— Real‘time information on OEM selected and supported sensor signals, internal
pdrameters and output signals

— {).The freeze frame data
=X The software CALID(s) [calibration identification(s)]
—  The CVN(s) [calibration verification number(s)]

—  The OBD system shall clear all the recorded information related to malfunctions of the
engine system and related data (operating time information freeze frame etc) according
to the provisions of the WWH-OBD GTR, where this request is provided via the external
repair test equipment in accordance with ISO 27145-2.

Brief description The OBD system shall provide the data items as required by the emissions-related module of
the WWH-OBD GTR and in the format as specified in ISO 27145-2 for the external repair test
equipment to assimilate the data and provide a repair technician with the following information:

Typical example The vehicle’s emissions-related system is diagnosed by external diagnostic test equipment in a
repair shop.
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The following specifies general VOBD information including, but not limited to, minimum functionality, system
data storage, and application examples. The information provided in this part of ISO 27145 should be used as
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ference framework for VOBD system implementers.
VOBD consists of

the VOBD system. which consists of the individual OBD system(s) (e.g. ECUs)

a “single VOBD access method” as required by the WWH-OBD GTR to provide access to'the
set and all other diagnostic functions, and

the “VOBD data set”, which is defined as a limited set of data provided by the OQBD systems
requirements of the various use cases as defined in the WWH-OBD GTR.

VOBD always supports the same request and response behaviour while communicating with
equipment.

The VOBD system

f
munication performance requirements as specified in the WWH-OBD GTR.

VOBD system provides the flexibility for the extensiervof the use of the ISO 27145 series (e.g
less access to emissions-related OBD data defined4in use case 1 in the future).

of the ECU(s) of the VOBD system may act\as a gateway between the external test equipm
r ECU(s) of the VOBD system in case the~OSI layers 1 to 4 of the in-vehicle network are di
e defined within this part of ISO 27145,

VOBD system may be (a) dedicated ECU(s), or be provided by another vehicle ECU or {
Sible that the VOBD functionality can exist as a “software only” module in a vehicle system.
em provides the flexibility toSsupport not only emissions-related OBD systems, but also othe
cle systems which can be-under consideration.

following are examples for the implementation of the VOBD system in the vehicle’s network.

U 1). The gateway ECU is not part of the example of an emissions-related OBD system.

MPLE 1 The external test equipment communicates to the vehicle gateway or directly to the WW
pliant emisSions-related ECUs using the ISO 27145-4 and I1ISO 15765-4 DoCAN protocol. The VOH
emented-in the gateway ECU and engine ECU (ECU 1).

EXA

\VOBD data

to fulfil the

he external

The VOBD system shall be implemented in the vehicle’s “electrical architecture and shall meet the

adding the

ent and the
fferent from

ystem. It is
The VOBD
r legislated

re 3 shows two-implementation examples of the VOBD system in a gateway ECU and the ¢ngine ECU

H-OBD GTR
D system is

MPIE 2 The external test equipment communicates to the vehicle gateway llcing the 1SO

27145-4 and

ISO 13400-2 DolP protocol. The gateway communicates to the WWH-OBD GTR compliant emissions-related ECUs using
the 1ISO 15765-4 DoCAN protocol. The VOBD system is implemented in the gateway ECU and engine ECU (ECU 1).
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Emissions-related OBD system

VOBD in gateway VOBD Reductant
ECU : Engine ECU Control Module ! ECU n
1 DoCAN to DoCAN 2 (ECU 1) (ECU 2)
N s E— R
External test D S
equipment |
* * | | o)
A N e s |
3 | | voBDingateway | VOBD Reductant i
i ECU i engine ECU Control Module ! ECU |
i DolP to DoCAN ! (ECU 1) (ECU 2) - !
3 i Emissions-related OBD system i 3
| Example 2 i
Key
1 connectipn according to ISO 27145-4 and ISO 15765-4 DoCAN
2 connectipn according to ISO 27145-4 and ISO 15765-4 DoCAN (in-vehicle network)
3 connectipn according to ISO 27145-4 and ISO 13400 DolP
4 connectipn according to ISO 27145-4 and ISO 15765-4 DoCAN (in-vehicle.network)
Figure 3 — Implementation example of VOBD ina'gateway ECU and engine ECU
8.2.2 Figlire 4 shows two implementation examples pf the VOBD system in an engine ECU (ECU 1), whigh is
part of the gxample of an emissions-related OBD system.
EXAMPLE 1 The external test equipment commuhicates directly to the WWH-OBD GTR compliant emissions-related
ECUs using the ISO 27145-4 and ISO 15765-4 DoCAN protocol. The VOBD system is implemented in the engine ECU (ECU 1).
EXAMPLE 2 The external test equipmient communicates to the vehicle gateway using the ISO 27145-4|and
ISO 13400-2DolP protocol. The gateway communicates to the WWH-OBD GTR compliant emissions-related ECUs ysing
the 1ISO 157¢5-4 DoCAN protocol. ThexVOBD system is implemented in the engine ECU (ECU 1).
8.2.3 Figlire 5 shows twa.implementation examples of the VOBD system in an engine ECU (ECU 1) and a
Reductant Control Module)(ECU 2). Both are part of the example of an emissions-related OBD system.
EXAMPLE 1 The external test equipment communicates directly to the WWH-OBD GTR compliant emissions-relpted
ECUs using the ISO2%145-4 and ISO 15765-4 DoCAN protocol. The VOBD system is implemented in the engine ECU
(ECU 1) and|a Reductant Control Module (ECU 2).
EXAMPLE 2l_-The external test equipment communicates with the vehicle gateway using the 1SQ 27145-4|and

ISO 13400-2 DolP protocol. The gateway communicates with the WWH-OBD GTR compliant emissions-related ECUs
using the ISO 15765-4 DoCAN protocol. The VOBD system is implemented in the engine ECU (ECU 1) and a Reductant
Control Module (ECU 2).

IMPORTANT — It is the manufacturer’s responsibility to decide/determine whether the implementation
of the example of an emissions-related OBD system is implemented in a single ECU or distributed
across multiple networked ECUs.
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Emissions-related OBD system

I
I
|
I
! VOBD Reductant
’ engine ECU Control Module
1 2 (ECU 1) (ECU 2)
\ 1

equipment |
— 1 ] — — -
| 3 Gateway i VOBD Reductant ! i
i DolP to ! engine ECU Control Module ! HCU n |
i DoCAN ! (ECU 1) (ECU 2) ) !
i i Emissions-related OBD system i 3
| Example 2 |
Key
1 ponnection according to ISO 27145-4 and ISO 15765-4 DoCAN
2 ronnection according to ISO 27145-4 and ISO 15765-4 DoCAN (in-vehicle network)
3 ponnection according to ISO 27145-4 and 1ISO 13400 DolP
4 ronnection according to ISO 27145-4 and ISO 15765-4 DoCAN {(in-vehicle network)
Figure 4 — Implementation example of VOBD in an engine ECU
- x0 Example 1 [ |
| | Emissons-related OBD system | |
l i VOBD | |
! | \./OBD Reductant ! i
| i engine ECU Control Module | BCUn ‘
: 1 \ 2 (ECUT) (ECU 2) |
= = S o
equipment | . <T) e
F—1 A [ — 1
| 3 Gateway i VOBD Re\{ﬁfgnt ! :
: DolP to p— engine ECU Control Module ! HCU » ;
| DoCAN (ECU 1) (ECU 2) 1 !
3 } Emissionsatalated QBRD cycfam 3 :
| Example 2 |

Key

A WO DN -

connection according to ISO 27145-4 and ISO 15765-4 DoCAN
connection according to ISO 27145-4 and ISO 15765-4 DoCAN (in-vehicle network)
connection according to ISO 27145-4 and ISO 13400 DolP
connection according to ISO 27145-4 and ISO 15765-4 DoCAN (in-vehicle network)

Figure 5 — Implementation example of VOBD in an engine ECU and a Reductant Control Module
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8.3 The VOBD data set

The VOBD data is defined as all data available from the VOBD system. Depending on the various use cases, the
OBD data may be provided by the individual OBD systems [e.g. emissions-related ECU(s)] or may be pre-collected.

Therefore, the following two types of data are defined.

a) Burstaccess data is defined as a limited set of read-only data which shall be provided by the VOBD system
upon request from the external test equipment in a very fast manner. Furthermore, the transmission has to
be finished within a limited amount of time under all circumstances. Burst access data may be accessed
via data caching mode and direct access mode (see 8.4 for the criteria to identify the appropriate method

accesg data are defined as a limited set of the overall data provided by the OBD system(s) to meef the
requiregiments of the various use cases as defined in the specific modules of the WWH-OBD GTR.

b) Norma| access data requires extended transmission time and includes further diagnostic functionplity
which flequires bi-directional interaction between the external test equipment and the VOBD system. Due
to its nature, normal access data is only supported via the direct access method .defined in 8.4 as| the
externgl test equipment can require interaction with the individual OBD system(s).‘Nermal access daja is
all datg defined by the modules of the WWH-OBD GTR, which is not explicitly\defined to be of the {ype
burst apcess data.

Table 6 includes example data (e.g. roadworthiness data) of the VOBD system, which consists of, for examnple,
two emissigns-related OBD ECUs.

Table 6 — Example of a VOBD pre-collected emissions OBD vehicle information

Data element Data (in accordance with 1ISO 27145-2)
VOBD detefmined WWH-OBD GTR number WWH-OBD GTR no.
VOBD detefmined VIN number 1FMDKO02145GA02359
VOBD detefmined MI status OFF
VOBD detefmined readiness status READY
VOBD detefmined emissions readiness status READY
VOBD detefmined MI counter 0 hours

8.4 The YOBD access method

8.4.1 Ovefview

The VOBD Jaccess method facilitates the access to the vehicle’s OBD system(s). The VOBD access method
supports twWo modes:

a) VOBD data‘caching mode (optional), and/or

b) VOBD direct data mode (mandatory).

The two operating modes are referred to as the single OBD access method as required by the specific modules
of the WWH-OBD GTR.

8.4.2 VOBD data caching mode

8.4.2.1 General description

The intention of the data caching mode is to ensure OBD system(s) data availability upon external test
equipment request for specific use cases requiring the OBD system(s) to provide burst read-only data access
for in-vehicle network communication architectures, which due to their nature are not optimized for the specific
use cases. This type of data is referred to as burst access data as defined in 8.3.
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