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Foreword

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

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

0.1 Overview

This International Standard consists of a number of parts which, taken together, provide a coherent
self-consistent set of specifications to facilitate emissions-related diagnostics. ISO 15031-1 provides an
introduction to the series of International Standards. ISO 15031-2 to ISO 15031-7 are based on Society
of Automative Engineers (SAE) recommended practices. This part of ISO 15031 is based on SAE J1978.

This International Standard includes the communication between the vehicle’s On-Board Diagnostics

D) SysTe ANd TeST equipmme plemented across Venicies w € SCOPE O legislated
emissions-related OBD.

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

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

— IS0 15031-5 (emissions-related OBD);

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

— IS0 15031-2, SAE J1930-DA;[4]

— IS0 15031-5, SAE J1979-DA;[8]

— IS0 15031-6, SAE J2012-DA (OBD);[10]

— |Session layer services (layer 5), specified-in:

— IS0 14229-2 supports ISO 15765:4 DoCAN and ISO 14230-4 DoK-Line protocols;
— IS0 14229-2 is not applicable to the SAE J1850 and ISO 9141-2 protocols;
— |Transport layer services (layer 4), specified in:

— DoCAN: ISO 157652 /Transport protocol and network layer services;

— SAEJ1850: ISO-15031-5 Emissions-related diagnostic services;

— 1S091412:)IS0 15031-5 Emissions-related diagnostic services;

— DoK-Line: ISO 14230-4, ISO 15031-5 Emissions-related diagnostic services;

— |Netwerk layer services (layer 3), specified in:

—) DoCAN: ISO 15765-2 Transport protocol and network layer services;

— SAEJ1850: ISO 15031-5 Emissions-related diagnostic services;

— 1S09141-2: ISO 15031-5 Emissions-related diagnostic services;

— DoK-Line: ISO 14230-4, ISO 15031-5 Emissions-related diagnostic services;
— Data link layer (layer 2), specified in:

— DoCAN: ISO 15765-4;

— CAN: IS0 11898-1, ISO 11898-2;

— SAE]1850;

© IS0 2014 - All rights reserved v
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— 1[S00 9141-2;
— DoK-Line: ISO 14230-2;

— Physical layer (layer 1), specified in:
— DoCAN: ISO 15765-4;
— CAN:ISO 11898-1, 1SO 11898-2;
— SAEJ1850;

— ISD 9141-2;
— DgK-Line: ISO 14230-1;

in accordapce with Table 1.

Table 1|— Legislated emissions-related OBD diagnostic specifications applicable to the OS|I

layers
Applicability 0SI seven layers Emissions-related OBD communicatien requirements
Application (layer 7) IS0 15031-5
[SO 15031-2,SAEJ1930-DA
Presentation (layer 6) ISO 15031-5, SAE J1979-DA
Seven laydrs [SO 15031:6,'SAE J2012-DA (OBD)
according to|ISO/ . .
IEC 7498-1 hnd Session (layer 5) 1SO 14229-2 Not applicable 1SO 14229-2
ISO/IEC 10731 Transport (layer 4)
ISO 15765-2 ISO 15031-5
Network (layer 3)
ik (1 2 [SQ15765-4 0142302 1SO 1423(Q-4
Data lin ayer R ISO 14 -
IISS(()) 111188?92 12 SAE]1850|1S09141-2
Physical (layer 1) E [SO 14230-1

0.2 SAE document reference concept

This International Standard references several SAE documents which contain all terms, data, and DTC
definitions

See Figure|l with the followinhg definition of content in ISO 15031-2, ISO 15031-5, and ISO 15031-6:

— SAEJ1p30: 15031-24s-¢oncerned with a procedure for naming objects and systems and with thg set
of wor{ds from which names are built. It references SAE J1930-DA which contains all standardized
naming objects,terms, and abbreviations.

— SAE J1979:.15031-5 is concerned with the definition of emissions-related diagnostic servjces
(diagnpstic test modes). It references SAE J1979-DA which contains all standardized data itemsllike
PIDs, TIDs, OBDMIDs, and ITIDs.

— SAE J2012: 15031-6 is concerned with the procedure for defining emissions-related diagnostic
trouble codes. It references SAE J2012-DA which contains all standardized data items like DTCs and
FTBs.

vi © ISO 2014 - All rights reserved
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OBI) regulations require passenger cars and light, mediumjand heavy duty trucks to support

set

0.3

New emissions-related regulatory requirements drive new in-vehicle technology to lower
New technology related OBD monitor datd.and diagnostic trouble codes need to be stand
support the external (off-board) “generi¢* test equipment. All relevant information is propd

aut

ISO
dat

defi

Therevision requestforms and instructions for updating the Registers to ISO 15031-2, ISO 1

ISO

Fill

©IS

1ISO 15031-4:2014(E)

ISO 15031-4
Emissions OBD
External test equipment

y y y

SAE] 2012-DA
emissions -related
diagnostic trouble

code definition

SAE ] 1979-DA SAE] 1930-DA
emissions -related emissions -related
data definition acronym definition

SAE Digital Annex - emissions-related data definjtion

Figure 1 — SAE Digital Annex document reference

pf diagnostic information to external (off-board) “generic” test equipment.

SAE Digital Annex revision procedure

motive industry represented by-rmembers of the appropriate SAE task force.

15031-2, ISO 15031-5, and 4SO 15031-6 reference a “Change Request Form” to be us
h items to be defined by the\SAE task force for standardization. The standardized data it

15031-6 can be pbtained from the Registration Authority’s website.
For ISO 15031-2: http://www.sae.org/servlets/works/committeeHome.do?comtID=TEV

The column titled “Resources” shows a document with the title: J1930-DA_Revision_Req
decxDouble click on the name and you will be asked to download the document with th

h minimum

emissions.
ardized to
sed by the

cd for new
bms will be

ned in the SAE ]J1930-DA,[4] SAE J1979-DA,[8] and SAE ]J2012-DA.[10] Once the informatign has been
balloted and approved, the documents will be published on the SAE Store website.

031-5,and

PS7

lest_Form.
e filename

“SA F'_‘H QQﬂ-nA_vaicinn_Ppr}nncf_Fnr‘m doc”

For ISO 15031-5: http://www.sae.org/servlets/works/committeeHome.do?comtID=TEVDS14

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

“SAE_]J1979-DA_Revision_Request_Form.doc”

For ISO 15031-6: http://www.sae.org/servlets/works/committeeHome.do?comtID=TEV

DS9

The column titled “Resources” shows a document with the title: J2012-DA_Revision_Request_Form.
doc. Double click on the name and you will be asked to download the document with the filename

“SAE_]J2012-DA_Revision_Request_Form.doc”

out the revision request form with your request.
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INTERNATIONAL STANDARD
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Road vehicles — Communication between vehicle and
external equipment for emissions-related diagnostics —

Part 4:
External test equipment
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Scope

access to all of the public OBD (on-board diagnosis) services on any vehiele, which is co
part of ISO 15031.
5 part of ISO 15031 specifies

equipment, and

services defined in ISO 15031-5.

5 part of ISO 15031 does not preclude the inclusion of additional capabilities or functions

hected to the external test equipment or the external test equipment itself.

Normative references

sient conduetion along supply lines only

tal information

14230-2:2013, Road vehicles — Diagnostic communication over K-Line (DoK-Line) — Part

a set of diagnostic services to be provided by the extérnal test equipment in order to e

equipment. However, it is the responsibility of the external test equipment designer
no such capability or function can adyversely affect either an OBD-equipped vehicle, whiich may be

following documents, inlwhole or in part, are normatively referenced in this docume
spensable for its applieation. For dated references, only the edition cited applies. F¢r undated
rences, the latest edition of the referenced document (including any amendments) applig

7637-2:2011, Readvehicles — Electrical disturbances from conduction and coupling — Part ]

9141-2:31994, Road vehicles — Diagnostic systems — Part 2: CARB requirements for inté

5 part of [SO 15031 specifies a set of standard diagnostic services to be provided by vehicles (OBD
rices). This part of ISO 15031 specifies a complementary set of facilities, to e provided by external
equipment, which will include scan tool facilities. These facilities provide’complete, efficient, and

liant with

a means of establishing communications between an @BD-equipped vehicle and exfternal test

kercise the

in external
to ensure

nt and are

S.

p: Electrical

rchange of

P: Data link

layer

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

ISO 15031-2, Road vehicles — Communication between vehicle and external equipment for emissions-related
diagnostics — Part 2: Guidance on terms, definitions, abbreviations and acronyms

[SO 15031-3, Road vehicles — Communication between vehicle and external equipment for emissions-related

diagnostics — Part 3: Diagnostic connector and related electrical circuits, specification and use

[SO 15031-5, Road vehicles — Communication between vehicle and external equipment for emissions-related
diagnostics — Part 5: Emissions-related diagnostic services

© IS0 2014 - All rights reserved
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ISO 15031-6, Road vehicles — Communication between vehicle and external equipment for emissions-

related diagnostics — Part 6: Diagnostic trouble code definitions

ISO 15765-4, Road vehicles — Diagnostic communication over Controller Area Network (DoCAN) — Part 4:

Requirements for emissions-related systems

ISO 16750-2, Road vehicles — Environmental conditions and testing for electrical and electronic

equipment — Part 2: Electrical loads

SAE ]J1699-2, Test Cases for OBD-1I Scan Tools and I/M Test Equipment

SAE 1850 N AN VAl D NDoto O i 4 Aot Iz Lot £
JVIZIT 4 UUVEL, GIUuSO D DUultUu CWUITHIrmuriitcutIivrio INCLvwWUIT L ‘IleIJMbC

3 Terms, definitions, symbols, and abbreviated terms

3.1 Terms and definitions

For the puiposes of this document, the terms and definitions given in ISO 15031 (all parts) apply.

3.2 Abbyeviated terms
Addr address
DoCAN diagnostic communication over Controller Area Netwerks

DoK-Line | diagnostic communication over K-Line

DTC diagnostic trouble code

ECU electronic control unit

IPT in-use performance tracking
ITID infotype identifier

MIL malfunction indicator lamp
NRC negative response code

OBDMID | on-board moniteridentifier

OBD on-board diagnostics

PID parameter identifier

PWM pulse width modulated

RPM rounds per minute

TID test identifier

VPM variable pulse width

2 © IS0 2014 - All rights reserved
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3.3
%
A

°C

1ISO 15031-4:2014(E)

Symbols
percentage
ampere

degree Celsius

Kbps  kilobits per second

km/h  kilometre per hour

kP4
mA
ms

min

4

Thi
(1S(

5

kilopascal

milliampere

milliseconds
-1 1/minute

voltage

Conventions

5 International Standard is based on the conventiens discussed in the OSI Service C
/IEC 10731:1994) as they apply for diagnostic services.

Document overview

Figlire 2 depicts the emissions-related OBD“on ISO 15765-4, SAE J1850, ISO 9141-2, and IS

doc

Thd
orl

ument references according to the, QSI'model.

protocol initialization identifies-whether ISO 15765-4 DoCAN, SAE ]J1850, ISO 14230-4
50 9141-2 is the data link layer supported by the vehicle. This International Standard refg

stamdards as an applicable ddatalink for emissions-related OBD.

ISO
spe
DA.

15031-5 specifies the, applicable emissions-related diagnostic services. This part of

rifies the data recdrd structures and references SAE J1930-DA,[4] SAE J1979-DA,[8] and
10]

pnventions

0 14230-4

DoK-Line,
brences the

ISO 15031
SAE J2012-

© IS0 2014 - All rights reserved
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Emissions-related diagnostic services

ISO 15031-1
Emissions OBD
General information and
use case definition

\_/—\ SAE ]J1930-DA

Terms, ..

ISO 15031-5 \_/—\
Emissions-related

| |
' |
! |
! |
! |
' |
' |
! |
! |
! |
' |
|
|
|
|
| OSl Layer 7 diagnostic services |
| Application SAE ]1979-DA |
| PIDs, MIDs, RIDs, |
: 4 ~_ — - InfoTypes |
|
|
|
I/ \
| IS0 15031-2, -5, -6 |
| 0SI Layer| 6 Emissions -related 1:1 SAE ] 2012+DAv :
: Presentatipn Terms, Data, DTCs  [*@ DTCs |
|
| \_/_\
|
|
I 7 N\
| ISO 14229-2 . ISO 14229-2 l
I 01 Layer] 5 UDS Not Appllcab.le UDS :
: Session Session layer services (no document available) Rart’ 2: Session layer services |
|
|
| ;_j :
' |
|
|
: Not Applicable |
|
|
_________________________________________________ |
! | 1) | -
[ I ISO 15765-4 I, SAE : 1@, 1SO :I ISO 14230-4 : :
| |
| ! |} J1850 4791412 1, N
[
| | Iy 1
/ \ [
| [ d L
| | OSILayer| 4 : IS0 15765-2 | : IS0 15031-5 L
] Transpoft | DoCAN 1) Emissions OBD : :
[ I L
[
! NG 7 ' L
| : Tra:;gort | : Emissions -related diagnostic services : :
: : Network : : 1|
L[ OsLaver) 3 [ Ferseniees sob765-4 || ! ERTa| | |
| Network ] (CYNS765-4 | I| ol |
I I DoCAN Iy | | DoK -Line : |
| | \/_\ Iy |
| ;'/ | Part 4: I 1 :I : :
| | Requirements |1 | | I| Requirements for |
: / \ 1 |ISO 11898-1~CAN for emissions - : | 1! |: ISO 14230-2 emissions - : |
I'| Data linkdayer related systems | IR | DoK -Line related systems Il
|| OSiLayer 2 ' andphysical '1] sagjasso |1 1f 15O Ty L
| Data Line : sighalling | : I : Part 2: ) Datalink layer L
| ol ~— Iy CassB b cape | L
I ;_/ | I Data ! I . ||\/—\ I
| | I} | Communi- I | requflrements h I
. | or | 1|
: / \ : ISO 11898 CAN : : lflz?v‘;g:k I : interchange I: 1SO 14230-1 Il
I | osiLayed { (| Part2: High- | ireree | 11| ofdigital | DoK-Line N
I h ayer] y | speed medium I ! | information !| |1
I ysica I access umit I il I Physical layer : :
| ;/ ) ¥/—\ \/‘\ I \/\ | \—/—\ Il\/—\ ¥/\
[
! == ___ = __ —=___ W ___ I

Figure 2 — Emissions-related OBD on ISO 15765-4, SAE J1850, ISO 9141-2, and ISO 14230-4
document references according to the OSI model
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Required functions of the external test equipment

The following are the basic functions that the external test equipment is required to support or provide:

automatic hands-off determination of the communication interface used to provide OBD services on

the vehicle;

obtaining and displaying the status and results of vehicle on-board diagnostic evaluations;

obtaining and displaying OBD emissions-related diagnostic trouble codes (DTCs);

abtaining and dicnlayzing ORI Aaiccinnc 10 lotad ot oo,

A fylly compliant external test equipment shall support all communication protocols as s
ClaI

OoTarIIrit S ol Gropray Ity O DD CTIIITS STUTIS T crocC oot T oo oo,

obtaining and displaying OBD emissions-related freeze frame data;

clearing the storage of OBD emissions-related DTCs, freeze frame data storage, and diag]
status;

obtaining and displaying OBD emissions-related test parameters and)results as de
ISO 15031-5;

user manual and/or help facility.

Communication protocols
following communication protocols shall be supported:

[SO 9141-2: The following specifications clarify~and, if in conflict with ISO 9141-2, oy
related specifications in ISO 9141-2:

1) maximum sink current to be supported by the external test equipment is 100 mA;
2) range for all tests performed relative to ISO 7637-2 is -1,0 V to +40,0 V;

3) minimum bus idle period before the external test equipment shall transmit an addre
be 300 ms;

SAE ]J1850 41,6 kbps pulse width modulated (PWM);
SAE J1850 10,4 kbpsvariable pulse width (VPW);
ISO 14230-4;

ISO 15765-4

se 7.

Onl

hostic tests

scribed in

erride any

ts and shall

pecified in

y one protocol is allowed to be used in any one vehicle to access all legislated emissi

pbns-related

functions. The external testequipmentis notrequired to support simultaneous use of different protocols.

8

Connections to the vehicle

To connect the external test equipment to the vehicle, the ISO 15031-3/SAE ]J1962 connector shall be
used.

© IS0 2014 - All rights reserved
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9 Network access

9.1 Automatic determination of communication interface

The external test equipment shall have an “automatic hands-off determination of the communication
interface” built in to determine the communication protocol used in a given vehicle.

Prior to connecting the external test equipment to the vehicle’s diagnostic connector, the ignition key of

the vehicle

shall be turned to position “ON”.

assign
being

b) The eg
c¢) Theeg

ents shall be effectively open circuit as a default condition or state while this procedu
performed.

uipment shall inform the user that initialization is occurring.

uipment shall, using only the following tests, attempt to determine.the OBD communicat

The
fess

fact
e is

ons

protodol used by the vehicle. No user intervention is allowed during this stage. The test equipnjent

shall n

1) Te
i)
ii)

iii]

2) Te

3) Te

4) Te
i)

ot cause bus failures such as CAN bus off.

5t for SAE J1850 41,6 kbps PWM
Enable the SAE J1850 41,6 kbps PWM interface.
Send a service 0x01 PID 0x00 request message:

If a service 0x01 PID 0x00 response message is received, then SAE J1850 41,6 kbps PW
the vehicle’s OBD protocol.

st for SAE J1850 10,4 kbps VPW
Enable the SAE J1850 10,4 kbps VPW interface.
Send a service 0x01 PID_0x00 request message.

If a service 0x01 PIDY0x00 response message is received, then SAE J1850 10,4 kbps VP}

| the vehicle’s OBD protocol.

5t for ISO 1423074 (fast initialization)

Enabletheé ISO 14230-4 interface (refer to B.2 for information on how to perform the
initialization of the ISO 14230-4:2000 protocol).

If the initialization sequence is completed successfully, then ISO 14230-4 is the vehi

M is

V is

fast

rle’s

_Q_Bn nrotacal
-PHO+0-Ec0-

st for ISO 14230-4/1S0 9141-2 (5 baud initialization)

Enable the ISO 14230-4/1S0 9141-2 interface with 5 baud (refer to B.3 for information on how
to perform the 5 baud initialization and protocol detection of the ISO 14230-4/1SO 9141-2

protocols).

© ISO 2014 - All rights reserved
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ii)

If the initialization sequence is completed successfully, then the vehicle’s OBD protocol is
either ISO 14230-4 or ISO 9141-2.

5) Test for ISO 15765-4
i) Legacy vehicles were previously allowed to use the contacts now defined for CAN
communication as manufacturer discretionary. The external test equipment shall ensure
adequate protection from these legacy signals.
ii) Perform the “external test equipment initialization sequence” defined in ISO 15765-4.
;;;) If thc iu;t;alibatiuu ocqucu\,c DPC\,;f;Cd ;ll }SC 15765 4 ;D \,Ullll_llctcd OSULCLUTOY fully, then

[SO 15765-4 is the vehicle’s OBD protocol.

Bot

init
con

h SO 9141-2 and ISO 14230-4 specify a time within which a module(s) that has'succes
alized must receive a message or the module(s) will return to the address, mode. T

equiipment shall send an idle message.

For

For
me{
inl
Ifd
an
(NR

req
the

vehicles using ISO 14230-4, the service TesterPresent is the recommended way to sati

50 15031-5 may be used.

iring the initialization of the ISO 15765-4 (DoCAN) protocol the external test equipme
pogative response message(s) from the emissions-rélated ECU(s) with the negative res

munication with the vehicle in case no service request is needed at this moment, the e

vehicles using ISO 9141-2, the service 0x01 PID 0x00 request shall beused as the idle me

sage requirement as specified in [SO 14230-4. Alternatively, the)service 0x01 PID 0x00 4

cfully been
D maintain
ternal test

Ssage.

fy the idle
s specified

ht receives
onse code

C) 0x21 busy-RepeatRequest, the external test equipment is required to perform five retfies (repeat
ilest message as specified in ISO 15765-4). The'reception of NRC 0x21 busy-RepeatRequest during
initialization indicates that an on-board diagnostic tester may be active and is currently diagnosing

one|or multiple emissions-related ECUs. The on*board tester and vehicle ECU(s) shall comp]ete the in-

progress communication. This may take several seconds. The external test equipment shall fontinue to

initjalize the ISO 15765-4 protocol untikit receives at least one positive response or until it dborts after

twd seconds have expired (measured-after the completion of the fifth retry).

If npne of the protocol tests shown in 9.1 succeeds, the external test equipment shall repeatfall of them

and advise the user

a) [that communication with the vehicle could not be established,

b) |to confirm that thelgnition key is in the “ON ” position,

c) |to check the,emissions label or vehicle service information to confirm that the vehicle is OBD
equipped,and

d) [to confirm that the external test equipment is connected to the vehicle correctly.

The equipment shall continue to repeat the protocol tests shown in lem passes

initialization attempts

9.2

9.2.

9.1 until either one of tf

to the user.
Multiple tester communication

1 General

er of failed

If the vehicle utilizes in-vehicle test equipment [e.g. intelligent instrument clusters, Human-Machine
Interface (HMI) modules, data loggers, or telematics gateways], then there is always a possibility that a
second tester (one internal tester and one external tester) sends a diagnostic request while the ECU is
busy processing a diagnostic request from the first one.
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The correct behaviour is that a legislated request from an external test equipment shall always receive
aresponse within P2 timing. It is up to the vehicle manufacturer to decide whether other requests shall
also be processed.

The behaviour within a multiple tester scenario depends on the capabilities of the transport layer used.

If the server can process multiple diagnostic requests simultaneously and the transport layer allows
different sender and receiver addresses, then there is no conflict. The servers shall maintain separate
state information for the different tester instances and thus, react depending on that state information.
For more detailed information relative to possible server implementations, refer to ISO 14229-1.

9.2.2 Behaviour of external test equipment

The exterral test equipment can normally start a communication setup as specified and the intefnal
tester would detect it.

To allow vehicle internal clients to re-establish vehicle internal diagnostic communication, the extefnal
client shall|stop sending any diagnostic request message if there is no user interactioh for at least 5 min.

9.3 Hangdling of no response from the vehicle

A vehicle module may fail to respond to a request message from the external test equipment becduse
of incorredt transmission or because the module does not support that message. If a response is|not
received within the time-out period prescribed by the protocolfithe external test equipment shall
perform thle following:

a) retranpmit the request message;

b) if therf is still no response, transmit a service 0x0} PID 0x00 request message to determirje if
commiuinication with the vehicle is currently possibile and if the data desired is available;

c) ifasenvice 0x01 PID 0x00 response is receivéd; transmit other messages, if available, to deternjine
whether the desired data are supported by the vehicle;

d) ifa), b), and ¢) fail, then indicate to the-user, as appropriate, that communication with the velicle
cannot be performed, that communication with the module cannot be performed, or that|the
infornjation the user has selectéd is unavailable.

For compatibility to enhance diagnostic communication (i.e. [SO 14229-3) and to make the functiondlity
of the external tester more rebust, the following mechanism is allowed:

— If datalare received.from one control module, then the external test equipment is allowed to resfart
its timpr in order¢o‘wait for further responses from other control modules. This is called P2¢daqd-

9.4 Hangdling.of multiple responses from the vehicle

The exterralitest equipment shall be capable of interfacing with a vehicle in which multiple modples
support OBD requirements.

The external test equipment shall create an internal table in its memory to maintain a list of modules
and the responses associated with those individual modules. The external test equipment shall not
make any assumptions about the order in which modules respond at any time to any request.

The external test equipment shall inform the user when multiple modules respond to the same request.

The external test equipment shall inform the user when multiple modules respond with different values
for the same data item.

The external test equipment shall provide the user with the ability to select for display, as separate
items, the responses received from multiple modules for the same data item.
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9.5 Message structure

Communication between the external test equipment and the vehicle consists of repeated cycles of the
external test equipment issuing a request message to the vehicle module(s) and the vehicle module(s)
responses. The structure of these messages is specified in [ISO 15031-5. ISO 15031-6 specifies the usage
of diagnostic trouble codes, which may be contained in response messages. ISO 15031-2 specifies the

approved terms, PID acronyms, and module names which may be contained in response messages.

9.6

9.7

and test parameters and results

The
PID
“Su
tha

as 1,

test
of D

Thd

equiipment configuration information. If supported, the modified scaling factors provided by

PID
and

Thd
tha
itd

The
a)

b)

Diagnostic trouble codes monitoring

le protocol is ISO 15031-5 and the response message includes a DTC number equal to O
h reported may not be valid and shall not be displayed.

Obtaining and displaying OBD emissions-related current.data, freeze fram

external test equipment shall create an internal table in its‘memory to maintain a list of
5/0BDMIDs/TIDs/ITIDs for each ECU that responds to a service request message with the
bported PID/OBDMID/TID/ITID” (0x00, 0x20, ... 0xC0).bit 0 of Data D isreported as 0, th
no additional PIDs/OBDMIDs/TIDs/ITIDs are supperted by that ECU. If bit 0 of Data D

that indicates that additional PIDs/OBDMIDs/TIDs/ITIDs are supported by that ECU. T
equipment does not need to request any additional “Supported PIDs/OBDMIDs/TIDs/IT
ata D is reported as 0 by all ECUs.

5 shall be applied by the external test-equipment when requesting those PIDs listed in th
0x50 definitions (see SAE J1979-DA).

external test equipment shall only display data from an ECU if that ECU indicated that
data item. The external test equipment shall not display data from an ECU if that ECU ind
pes not support that data.item.

external test equipment shall be capable of obtaining, converting, and displaying the fol

OBD emissipnis;related current data as described in SAE J1979-DA specifying all emissi
data. For each data item, an external test equipment display text string and the formaf
data value is specified (e.g. RPM: xxxxx min-1);

OBD‘¢missions-related freeze frame data [same data display as specified in a)];

external test equipment shall test for support of, e.g. PID 0x4F and 0x50 which include ex

playing OBD

hyed. DTCs
ntinuously

%0000, the

p data,

supported
requested
it indicates
s reported
e external
Ds” if bit 0

ternal test
r these two
e PID 0x4F

jt supports
icated that

owing:

bns-related
ting of the

£O8E oot o d ool £ dota oc dacore: ad i CADT1070 NA _CAL 11970 NA _daotoalc

t data are

i 4d d Azl
cCSTpararctCTarror A\.aull. Tata as OCSCTToCU T OIYL J X 77 7~ DIy JIxL JX 77 7 DIx UCtTarrsS Wt

available, the messages to be used to request the data, the messages to be used to return the data,

the conversion values for the data, and the format to be used to display the data.

When current data items are selected for display, the external test equipment will continuously request
from the vehicle the data to be displayed and will display the datareceived in the corresponding response
messages. When freeze frame or test parameters and results are selected for display, the external test
equipment does not need to continuously request and display those items except test parameters and
results for Misfire Monitor.

Where applicable, the external test equipment shall indicate whether a test limit is a high limit or a low
limit. Where applicable, the display of test results shall also show the TID and component ID.
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Data from the vehicle may indicate which items are supported, in which case this information shall be
made available to the user by the external test equipment. The external test equipment shall also allow
users to specify requests for services, parameters, test IDs, etc., irrespective of whether the vehicle has
indicated support for such items.

9.8 Code clearing

The external test equipment shall be capable of sending a request to clear OBD emissions-related DTCs,
freeze frame data, and diagnostic tests status information. The external test equipment shall require
the user to confirm such a request prior to transmission.

9.9 On-ll)oard diagnostic evaluations

9.9.1 Completed on-board system readiness tests

Immediate
vehicle, it §
completed
readiness t

ly after the external test equipment has successfully established commuhication with
hall check the status of the system readiness tests. If the supported tests have not all b
the external test equipment shall indicate to the user: “Not all supported on-board sys
ests have been completed” or equivalent. The equipment shall alsd-allow the user to iden

the
een
fem
tify

any readinpss tests that have not been completed.

9.9.2 Supported on-board system readiness tests

The extern
ISO 15031+
Byte B, Bit
diesel vehi

al test equipment shall indicate to the user which of the tests specified in SAE J1979-D4
5 service 0x01 PID 0x01 data B — D are supported.and which of these have been comple
3 shall be used to differentiate between sparksignition gasoline and compression igni
Cles. The readiness information displayed shall\be appropriate for the ignition fuel type.

\ by
ted.
fion

NOTE The implementation of Byte B, Bit 3 in the vehiclé depends on different local legislation.

9.9.3 Malfunction Indicator Lamp (MIL) —status and control

The extern ON

and ifso, b

al test equipment shall be capable of indicating whether the MIL has been commanded|
y which module or modules.

9.10 Use pf StopCommunication service associated with ISO 14230-4 (optional)

When ISO
may provid

[4230-4 is beingaised to support OBD requirements in a vehicle, the external test equipnjent
e to the operator the ability to select the StopCommunication service defined for ISO 1423D-4.

10 User [nterface

10.1 Display,

The external test equipment shall be capable of displaying simultaneously at least two items of OBD
emissions-related current data items, emissions-related freeze frame data items, or emissions-related
diagnostic trouble codes. A list of the OBD current data and freeze frame data items, their parameter IDs,
data resolution, data conversion information, units, and display formats is provided in SAE J1979-DA.
The display shall be capable of displaying alphanumeric characters. The display shall at least support
the SI units as specified in SAE J1979-DA. The unit conversions specified in SAE J1979-DA shall be used.

DTCs shall be displayed as specified in A.3.2.

As a minimum, the data values of two data items shall be displayed simultaneously. A display of the
parameter IDs of the data items and the IDs of the modules that supplied the data items must be easily
accessible if not displayed with the data values.

10 © ISO 2014 - All rights reserved


https://standardsiso.com/api/?name=7a96b9fe41d842dbf063653732ae7550

1ISO 15031-4:2014(E)

The units of measurement associated with the data items shall either be

— displayed with the data values,

— easily accessible on the display, or

— readily available to the user (e.g. on the body of the external test equipment).

Having this information available in a user manual separate from the body of the external test equipment
does not satisfy this requirement.

10.2 User input
The external test equipment shall allow the user the following services as specified by, 1SO 15031-5.
a) |Select between the basic functions required by OBD, e.g.
1) system readiness test status display,

2) MIL status and control,

3) display current data,

4) display freeze frame data,

5) display diagnostic trouble codes,

6) clear emissions-related data,

7) display test parameters and results, and

8) read vehicle identification.

b) [Select for simultaneous display of at\least two OBD emissions-related items of any |one of the
following categories:

1) currentdata;

2) freeze frame data;

3) diagnostic trouble codes;

4) test parameters and results.

c) |Confirm a réquest to clear and/or reset OBD emissions-related diagnostic information.
d) |Requestoperation of an on-board system, test, or component.

Resporises from multiple modules to requests for a current data item or a freeze frame daga item are
tredted as separate data items for selection and display purposes.

11 Power requirements
11.1 Vehicle battery voltage support

11.1.1 External test equipment supports only 12 V d.c. vehicle battery voltage

If the test tool manufacturer chooses to develop external test equipment with only 12 V d.c. vehicle
battery voltage support, the following requirements shall apply:

— operate normally within a vehicle battery voltage range of 8,0 V.d.c. to 18,0 Vd.c,;
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— survive a vehicle battery voltage of up to 24,0 V d.c. for at least 10 min;

— survive, non-operationally, a reverse vehicle battery voltage of up to 24,0 V d.c. for at least 10 min.

Preferably, the external test equipment will withstand cranking, in that communications and data shall
not be lost during vehicle battery voltage reductions to 5,5 V for up to 0,5 s. The display need not function
during this period. This is not a requirement for compliance.

11.1.2 External test equipment supports 12 V d.c. and 24 V d.c. vehicle battery voltage

If the test tool manufacturer chooses to develop external test equipment with 12 V d.c. and 24 V d.c.

vehicle bat]

operat]

surviv
surviv

Preferably,
not be lost

function diiring this period. This is not a requirement for compliance.

11.2 Vehicle battery current consumption

The maxin
diagnostic

12 Elect]

The extery
system.

The normj
emissions

EMC and ¢
standards

13 Confd

The testca

sample unilt for it:to be considered passed.

tery voltage support, the following requirements shall apply:

e normally within a vehicle battery voltage range of 8,0 V d.c. to 32,0 Vd.c;
b a vehicle battery voltage of up to 36,0 V d.c. for at least 10 min;

P, non-operationally, a reverse vehicle battery voltage of up to 36,0 V d.c.fopat least 10 m

the external test equipment will withstand cranking, in that communications and data s
during vehicle battery voltage reductions as specified in ISO 1675032. The display need

hum current drawn by the external test equipment;through the power contacts of

romagnetic compatibility (EMC)
al test equipment shall not interfere- with the normal operation of the vehicle electy

il operation of the externalytest equipment shall be immune to conducted and radid
bresent in a service environnient and when connected to a vehicle.

tlectrostatic discharge (ESD) measurements and limits shall be in accordance with
prevailing in the country in which the external test equipment is to be sold.

)rmance tésting

Kes as specified in SAE J1699-2 shall be performed successfully five consecutive times on ¢

in.

hall
not

the

connector shall not exceed the minimum current carrying capacity supplied by the vehicle as
specified ip ISO 15031-3.

ical

ted

the

ach
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Annex A
(informative)

Recommended external test equipment common user interface

displays

A.]I General data display guidelines

The

equipment when data parameters, DTCs, OBD monitor test results, and vehiele/ECU ide

dat
DT

eq
for

e.g.

Gen

displaying emissions-related data on an external test equipment display.

The

A.2

Thd
on {
Thd

L:tlpment on how to display information to the automotive technicians in a common usd

Tabte A.1 provides an example as well as test menu text strings to be displayed depending on t
ide

following are recommendations about the display layout and formatting of the ex

h are to be displayed. The support of various protocols with two different-data paramet
[ formats, and information types require general implementation guidehines for the ex

at. The examples provided in this Annex neither address nor show previsions for multiple
reserved text string space per text string.

eral data display guidelines shall be followed to achieve ascommon user interface fo

following guidelines apply.

Each information/data shall be displayed in comjunction with the ECU/module name (
if supported by the ECU/module, see SAE 1979-DA, service 0x09, ITID 0x0A) or address
simplify the relation between emissions-related data and ECU/module.

External test equipment with smaller type displays shall use the abbreviated terms ag
[SO 15031-2, ISO 15031-5, and ISO 15031-6. External test equipment with larger type dis
use the full text descriptors as defined in ISO 15031-2, ISO 15031-5, and ISO 15031-6.

A consistent display layout shall be followed to ease readability.

Select menu display

external testequipment shall provide a “Select Menu” which displays all available features
he supportedServices/diagnostic modes of all emissions-related modules installed in {
external test'equipment shall only display the menu items supported by the protocol.

tified;

ternal test
ntification
er formats,
ternal test
r interface
languages,

'mat when

ECUNAME,

in order to

defined in
plays shall

depending
he vehicle.

he protocol
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Table A.1 — Select menu display example

Select task

Read Confirmed DTCs

Read Pending DTCs

Read Permanent DTCs

Review Freeze Frame Data

Current/Monitor Data Display

Clear DTC Information

OBD Mg¢nitor Data Display

Identification Data Display

Activatp OBD Tests

In-Use Performance Tracking Data

The key press or touch navigation of the “Select Menu” should provide scroll capability if the display
is too small to display all menu selections. By no means shall the example in Table A.1 limit the exte
test equiptnent developers to add other features, e.g. function key for each'iienu item, or change
order or afJpearance of the menu items.

Kize
rnal
the

External t¢st equipment manufacturer are free to implement a different menu structure to pronpote

their test equipment.

A.3 Diagnostic trouble codes displays

A.3.1 Diagnostic trouble code summary display

The externfal test equipment shall be capable of continuously obtaining, converting, and displaying
emissions-felated DTCs from the vehicle. The diagnostic trouble code, its descriptive text, or both g

BD
hall

be displaydd. The same displays should be used to show “Confirmed”, “Pending”, and “Permanent” DTCs.

Table A.2 [shall provide a (Confirmed) Pending, Permanent) DTC list from all emissions-relz
systems/components. A sample of & DTC summary display is shown in Table A.2. The left displa

ted
y in

Table A.2 (Menu item”) shows a stmimary DTC template and the right display (“Summary of confirined

DTCs”) shqws an example with DTCs stored in the vehicle’s ECUs/modules.

In Table A.2, the “Addr/ECUNAME” column on the left displays the ECU/module address or
ECUNAME| derived frompthe message header of the protocol or the ECUNAME information, if suppot
by the ECP/module (service 0x09, ITID 0x0A). The “ECU/Module descriptor” column displays

the
ted
the

ECU/modulle nameJfthe external test equipment does not know the ECU/module name which matg¢hes
the ECU/mpdule-address (Addr), the hex number or the preferred ECUNAME shall be displayed. The “#
of DTCs” column'indicates the number of DTCs stored per ECU/module.
Table A.2 — Summary of confirmed DTC display template and example
Menu item Summary of confirmed DTCs
Addr/ ECU/Module # of DTCs Addr/ ECU/Module descriptor | # of DTCs
ECUNAME descriptor ECUNAME
aa ECU/Module #1 XX ECM Engine 2
aa ECU/Module #2 XX 18 Transmission
. 21 ABS/Traction Control 0

aa ECU/Module #n XX
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A.3.2 Diagnostic trouble code display
The example displays in Table A.3 provide a list of active DTCs per ECU/module. The left dis

play shows

a DTC template and the middle and right displays show examples with DTCs stored in the vehicle’s

ECU/module.

NOTE
DTCs”.

Table A.3 should be used for the ISO 15031-5/1SO 15031-6-based DTC format.

[ Jd DT Co” 1

Int

The DTC template should be the recommended display layout for “Confirmed, Pending, and Permanent

laofe 1o 1 ad Y L. ] L . 1 | (Val £3 £
IT LllJPCl ICTL, LITU SUICULUU ITICIIU ILC I STITUUIU UT Uua}ua_ycu C.s. GUIITITITICU DT UGS . 11T LIIT 'Y

ECU/module name (if available), the ECU/module address, e.g. 0x11, 0x18, etc., or the E(
ported by the ECU/module (service 0x09, ITID 0x0A), should be displayed. The “DTE #”
11d be followed by the converted DTC number. In the next line, the DTC descriptor/asso
DTC number should be displayed as specified in ISO 15031-6. Depending on the displ
ures, multiple DTCs can be displayed.

the
sup
sho
the
feat

pper right,
UNAME, if
text string
fiated with
y size and

Table A.3 — IS0 15031-5/1S0 15031-6 protocol DTC display template and exam?les

DTC template Display example #1 Display examplle #2
Menu item Addr aa | Confirmed DTCs Addr ECM |Confirmed DTCs| Addr | 0x18
DTE# |xxxx xxx |DTC# |P0118 11 |prc# [p2700 18
DT( descriptor (ISO 15031-6) Engine Coolant Temperatire'Circuit |Transmission Friction flement “A”
High Apply Time Range/Performance
DTE# [xxxxx | xxx |prc# |po113 | 11 | | |
DT( descriptor (ISO 15031-6) Intake Air Temperature Circuit High

Current/freeze frame data display

.1 Current/freeze frame data‘display template

h minimum, the data values-of two data items shall be displayed simultaneously. A dis|
hmeter abbreviation or desc¢ription of the data items and the ECU’s/module’s address th
data item(s) shall be displayed with the data values.

e A.4 shows the layout of the external test equipment data display. The upper row of thg

lays the “Ad@r*which is the source of the data item. This is the ECU/module address dg
SO 15031-5message header address information or, if supported by the ECU, the ECU na
service\0x09, ITID 0x0A ECUNAME information. Each parameter comprises a “param¢
rent/freeze frame data”, and the associated “unit” (if parameter is not state encoded).

play of the
ht supplied

e display in
eft column
rived from
me derived
bter name”,
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Table A.4 — Current/freeze frame data display template

Menu item (ISO 15031-5)
Addr Parameter description Data Unit
ECM Calculated LOAD value XXX.X %
ECM Fuel system 1 status 8 states/1 byte
ECM Engine RPM XXXXX min-1
ECM Engine coolant temperature XXX °C
ECM Misfire monitoring cnppnrrpd 2 cmfpc/1 bhit
ECM Misfire monitoring ready 2 states/1 bit
ECM Fuel system monitoring supported 2 states/1 bit
ECM Fuel system monitoring ready 2 states/1 bit
ECM Catalyst monitoring supported 2 statesy1 bit
ECM Catalyst monitoring ready 2)states/1 bit
ECM Oxygen sensor monitoring supported 2 states/1 bit
ECM Oxygen sensor monitoring ready 2 states/1 bit
A.4.2 Cufrent/freeze frame data display examples

Table A.5 $shows data display examples of current/freeze frame.data as defined in the ISO 15031-5
specificatipn. The smaller display on the left of Table A.5 showsthe parameter acronyms as specified
in ISO 150B1-2 and ISO 15031-5. The larger display on the.right of Table A.5 shows the full paramgter
descriptor$ as specified in ISO 15031-5. A mixture of“parameters from two emissions-relgted

ECUs/modles is also shown in the same display.

Tlable A.5 — ISO 15031-5 protocol current/freeze frame data display examples

Current/ffreeze frame data display

Current/freeze frame data display

Addr | Pqram. descrip- | Data | Unit | Addr Parameter description Data | Upit
tion
ECM |DTCFRZF P0118 ECM |DTC that caused required freeze frame data P0118
storage
ECM |VS§ 0 |km/h ECM |Vehicle speed sensor 0 |kn|1/h
ECM |MIL ON ECM |MIL Status ON
ECM |MIY_SUP YES ECM |Misfire monitoring supported YES
ECM |FUEL_SUP YES ECM |Fuel system monitoring supported YES
ECM |ECT 36 °C ECM |Engine coolant temperature 36 °C
ECM |RPU 744 |min-1| ECM |Engine RPM 744 |min-1
18 |CCM_SUP YES 18 |Comprehensive component monitoring sup- YES
ported
18 |CCM_RDY NO 18 |Comprehensive component monitoring ready |[NO

A.5 Clear DTC information

The display, which belongs to the “Clear DTC information” menu item, is not specified in Annex A. The
layoutand user interface of this display is the responsibility of the external test equipment manufacturer.

16
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A.6 OBD monitor data display

A.6.1 OBD monitor selection and test result data display requirements

This Clause provides general guidelines for the test equipment manufacturer industry on how to design
the technician user interface of the external test equipment to display OBD monitor data in combination
with[/Mreadiness status information in a useful manner to supportthe technician in making meaningful

judgements.

All OBD I/M readlness monitor templates and dlsplays are based on ISO 15765 4/ISO 15031
derj 3

usef interface functionality to display all associated TIDs and/vdlues which belong to a sing
Each OBDMID shall be displayed with the overall monitor §tatus. This information shall b
fromn service 0x01 PID 0x01/0x41.

A.6.2 OBD I/M readiness monitor selection and data display template

A.6{2.1 OBD I/M readiness monitor selection display template

Tabje A.6 should be used as a recommended guideline for the selection of an OBD monit
column of the display in Table A.6 shows-the ECU/module address or the ECUNAME, if su
the|[ECU/module (service 0x09, ITID-0%0A). The upper row shall be used to display the selg

5 protocol
a-are vehicle
<fomponent

e displayed
[ readiness

h1l monitor
p displayed
and limits

ending on the display size and capabilities. The external test équipment shall provide gppropriate

e OBDMID.
e obtained

br. The left
bported by
cted menu

item, e.g. “OBD monitor selection”. Each OBD monitor parameter is displayed with suppofted status
infgrmation (Yes/No). OBD moniter groups may be created to minimize the selection list.
Table A.6.—OBD I/M readiness monitor selection display template
Addr OBD monitor selection

Aa Monijtor name (service 0x01, PID 0x01/0x41) Status

Bb Monitor name (service 0x01, PID 0x01/0x41) Status

Cc Monitor name (service 0x01, PID 0x01/0x41) Status

dd Monitor name (service 0x01, PID 0x01/0x41) Status

aa Monitor name (service 0x01, PID 0x01/0x41) Status

bb Monitor name (service 0x01, PID 0x01/0x41) Status
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A.6.2.2 OBD I/M readiness monitor selection display example

Mostoften,only one ECU/module willsupporteach ofthe OBDI/Mreadiness monitors. The comprehensive
component monitor should be supported by all emissions-related ECUs/modules. The following example
shows a list of supported and unsupported OBD I/M readiness monitors.

— Engine: Misfire monitoring supported Yes (service 0x01, PID 0x01)
— Engine: Fuel system monitoring supported Yes (service 0x01, PID 0x01)
— Engine: Catalyst monitoring supported Yes (service 0x01, PID 0x01)
— Engine: |Heated catalyst monitoring supported No (service 0x01, PID,0x(1)
— Engine: [Evaporative system monitoring supported Yes (service 0x01, PIb 0x(1)
— Engine: [Secondary air system monitoring supported No (service 0x01, PID 0x(1)
— Engine:|A/C system refrigerant monitoring supported No (service 0x01, PID 0x(1)
— Engine: |Oxygen sensor monitoring supported Yes(service 0x01, PID 0x(1)
— Engine: |Oxygen sensor heater monitoring supported Yes (service 0x01, PID 0x(1)
— Engine:|[EGR and/or VVT system monitoring supported No (service 0x01, PID 0x(1)
— Engine: |Comprehensive component monitoring supported Yes (service 0x01, PID 0x(1)
— Transmission: Comprehensive component monitoring supported Yes (service 0x01, PID 0x(1)

Table A.7 ian example of how to provide OBD I/M gasoline readiness monitor selection to the technidian.
The test equipment shall provide a select capability, e.g. by cursor, by function key, etc., to allow|the
technicianfto view the test results of the selected OBD /M readiness status and OBD monitor.

It is recommended to show all OBD I/M readiness monitors even if a monitor is not supported. This way,
data can b¢ seen even if a calibration weéakness specifies a monitor which is supported by the software
but is not ¢nabled in the calibration((appropriate bit set to “not supported”). The option to show ¢nly
supported monitors can be used as.well.

The left column of the display‘in Table A.7 shows the ECU/module address. The upper row shall be ysed
to display the selected mefwitem, e.g. “OBD I/M gasoline readiness monitor selection”. Each OBD [[/M
gasoline readiness monitor'parameter is displayed with supported status information (Yes/No).
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Table A.7 — OBD I/M gasoline readiness monitor selection display example

Addr OBD I/M readiness monitor selection Supported status
ECM |Misfire monitoring supported Yes
ECM |Fuel system monitoring supported Yes
ECM |Catalyst monitoring supported Yes
ECM |Heated catalyst monitoring supported No
ECM |Evaporative system monitoring supported Yes
ECM Secondary air system monitoring snpported No
ECM |A/C system refrigerant monitoring supported No
ECM |Oxygen sensor monitoring supported Yes
BECM  |Oxygen sensor heater monitoring supported Yes
ECM |EGR and/or VVT system monitoring supported No
ECM |Comprehensive component monitoring supported Yes
TCM |Comprehensive component monitoring supported Yes

A.6.3 OBD monitor data display

A.6{3.1 OBD monitor data display template

Tab

MN

e A.8 should be used as a recommended guideline for’combination of service 0x01 PID [0x01/0x41
monitor status and service 0x06 OBD monitor data-itéms as specified in ISO 15031-5. Thq display in
Table A.8 shows an OBD monitor template to display the “Malfunction Indicator Lamp (M[L) Status”,
ber of DTCs stored in this ECU”, “OBD monitor text descriptor” for monitoring ready, cy¢le enabled,

cycle completed status, “TID(s)”, TID(s) “Result”, “Minimum Test Limit”, “Test Value”, “Maximum Test
Linfit”, and the associated “data” and “unit’

The TID “Result” shall be calculated bythe test equipment according to the following formulgae:

— |Passed = (Minimum Test Limit < Test Value) AND (Test Value < Maximum Test Limit);

— |Failed = (Minimum Test.Limit > Test Value) OR (Test Value > Maximum Test Limit);

— |Not Completed = (Minimum Test Limit = 0x0000) AND (Test Value = 0x0000) AND (Majimum Test

Limit = 0x0000).

© IS0 2014 - All rights reserved
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Table A.8 — OBD I/M Readiness monitor data display template

Addr |(0xXX) ‘Selected OBD monitor text descriptor’ data display Status
Aa MIL Status (service 0x01, PID 0x01)
Aa Number of DTCs stored in this ECU (service 0x01, PID 0x01)
aa OBD monitor text description (monitoring ready) (service 0x01, PID 0x01)
aa OBD monitor text description (cycle enabled) (service 0x01, PID 0x41)
aa OBD monitor text description (cycle completed) (service 0x01, PID 0x41)
aa ID XX Result
aa Minimum Test Limit xxxxx |Unit
aa [est Value xxxxXx |Unit
aa Maximum Test Limit xxxxx |Unit
aa
aa 1D XX Result
aa Minimum Test Limit xxxxx |Unit
aa [est Value xxxxx |Unit
aa Maximum Test Limit xxxxx |Unit
A.6.3.2 (BD monitor data display example
This example assumes that the ISO 15765-4/1SO 15031-5 praotocol is identified. Table A.9 displays data

items which were received from one emissions-related ECU/module (see Addr. 0x11 or the ECUNAMEE, if
supported by the ECU/module, service 0x09, ITID 0x0A).sTable A.9 shows that only parts of the enabled
evaporative system are completed (e.g. which is causéd by the leak size). The evaporative sysfem
monitoring cycle can show completed based on seryice 0x01 PID 0x01 response data, but it is very likely
that some [of the evaporative system monitoring cycle TIDs (vehicle manufacturer specific identifier
value) willl show “Passed”/”Failed”, yet others will show “Not Completed”. If service 0x01 PID 0x01
response data shows the monitor as compléte; then it is done, even if not every test within that monfitor
has run.
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The following parameters shall be displayed for the evaporative system.
— Evaporative system monitoring ready: YES (service 0x01, PID 0x01)

— Evaporative system monitoring cycle enabled: YES (service 0x01, PID 0x41)

— Evaporative system monitoring cycle NO (service 0x01, PID 0x41)
completed:
— Evaporative system monitor: 3C (service0x06, Monitor ID 0x3C)

— Minimum Test Limit: 0 kPa (service 0x06, Minimum TestLim{t Value)
— Test Value: 0,67 kPa (service 0x06, Test Valug)

— Maximum Test Limit: 1,74 kPa (service 0x06, Maximmum Test Limit Value)
— TID: 82 Failed (service 0x06;-TID number 0x52)

— Minimum Test Limit: 0kPa (service Ox06, Minimum Test Limiit Value)
— Test Value: 0,72 kPa (service 0x06, Test Value)

— Maximum Test Limit: 0,62 kPa(service 0x06, Maximum Test Limit Value)
— TID: 83 Not Eompleted (service 0x06, TID number [0x53)

— Minimum Test Limit: 0 kPa  (service 0x06, Minimum Test Lim|it Value)
— Test Value: 0 kPa (service 0x06, Test Value)

— Maximum Test Limit: 0kPa (service 0x06, Maximum Test Linit Value)
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Table A.9 — OBD I/M readiness monitor data display example

Addr (3C) Evaporative system monitor data display
ECM |MIL status On

ECM |[Number of DTCs stored in this ECU 2

ECM |Evaporative system monitor ID 3C

ECM |Evaporative system monitoring ready Yes

ECM |Evaporative system monitoring cycle enabled Yes

ECM 3‘mpm~nrivp system monitoring cycle mmplprpd No

ECM 1D 1 Passed

ECM Minimum Test Limit 0 kPa

ECM [est Value 0,67 |kPa

ECM Maximum Test Limit 1,74 |kPa

ECM 1D 2 Failed

ECM Minimum Test Limit 0 kPa

ECM [est Value 0,72 |kPa

ECM Maximum Test Limit 0,62 |kPa

ECM 1D 3 Net/Completed
ECM Minimum Test Limit 0 kPa

ECM [est Value 0 kPa

ECM Maximum Test Limit 0 kPa

A.7 Vehjcle and ECU identification data display

A.7.1 Ide¢ntification data display template

The followfing identification data display template in Table A.10 should be used as a recommenfded
guideline fpr service 0x09 read vehiclesihformation ITIDs as specified in SAE ]J1979-DA.

In Table A.10, the left column of the'display shows the ECU/module address. The upper row shall be u
to display fhe selected menu item; e.g. “Identification Data”. Each row of the display should show an |

comprised

of an “ITID Text Bescriptor” and identification “data”. A space separator (ASCII 0x20) sha

inserted b¢tween numbers)which consist of more than four digits, e.g. VIN, Calibration ID, CVN, etc
ease readapility of large/numbers.

NOTE [ITIDs whick/belong together should be listed next to each other.

Table A.10 — Identification data display template

sed
TID
1 be
., to

Addr Menu item
aa ITID #2 X XXXX XXXX XXXX XXXX
aa ITID #4 XX XXXX XXXX
aa ITID #6 XX XX XX XX
aa ITID #4 XX XXXX XXXX
aa ITID #6 XX XX XX XX

A.7.2 ldentification data display example

The identification data display example in Table A.11 shows data items which were received from
two emissions-related ECUs/modules (see Addr. 0x11, 0x18 or the ECUNAME, if supported by the
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ECU/module, service 0x09, ITID 0x0A). The data items and numbers are derived from the example of
service 0x09 as specified in ISO 15031-5.

In Table A.11, the display on the left is shown with abbreviated terms and the display on the right shows
full descriptors as defined in ISO 15031-5.

Table A.11 — Identification data display example

Addr | ID. Data ECU/Module Addr Identification data Engine
ECM |VIN 1 G1JC 5444 R725 2367 |[ECM |VIN 1 G1JC 5444 R725 2367
ECM |[CALID#1 [JMB* 3676 1500 ECM |[Calibration ID#1 JMB* 3676 1500
ECM |[CVN#1 1791 BC82 ECM |Calibration Verification Number |1791 BG82
#1
ECM |CALID#2 |[JMB* 4787 2611 ECM |Calibration ID#2 JMB*4787 2611
ECM |CVN#2 16E0 62BE ECM [Calibration Verification Numberc{16E0 62BE
#2
18 CALID#1 [JMA* 43129911 0000 |18 Calibration ID#1 JMA* 4312 9911 0000
18 CVN#1 9812 3476 18 Calibration VerificatiomNumber [9812 3476
#1

A.8 Activate OBD tests
The display, which belongs to the “Activate OBD Tests” menu item, is not specified in Annex A]The layout

and user interface of this display is the responsibility of the external test equipment manufafturer.

A.9 In-use performance tracking (IPT) data display

A.9.1 IPT data display template

Theg IPT data items as specified in ISB“15031-5 shall be displayed to show the current counts pf each [PT
datj item.

The IPT template in Table A.12 should be used to display IPT data items as specified in ISO 15031-5.

In Tlable A.12, the left column of the display shows the ECU/module address. The upper row sljall be used
to display the selected' menu item, e.g. “In-Use Performance Tracking”.

Each row in TableA.12 displays the “IPT Data Item Text Descriptor”, Number (xxxxx), and Unit.
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Table A.12 — IPT data display template

Addr Menu item
aa IPT Data Item #1 Text Descriptor XXXXX Unit
aa IPT Data Item #2 Text Descriptor XXXXX Unit
aa IPT Data Item #3 Text Descriptor XXXXX Unit
aa [PT Data Item #4 Text Descriptor XXXXX Unit
aa IPT Data Item #5 Text Descriptor XXXXX Unit
aa PT Data Item #6 Text Descriptor XXXXX IInit
aa PT Data Item #7 Text Descriptor XXXXX Unit
aa PT Data Item #8 Text Descriptor XXXXX Unit
aa PT Data Item #9 Text Descriptor XXXXX Unit
aa PT Data Item #10 Text Descriptor XXX XX Unit
aa PT Data Item #11 Text Descriptor XX XXX Unit
aa PT Data Item #12 Text Descriptor XXXXX Unit
aa PT Data Item #13 Text Descriptor XXXXX Unit
aa PT Data Item #14 Text Descriptor XXXXX Unit
aa PT Data Item #15 Text Descriptor XXXXX Unit
aa PT Data Item #16 Text Descriptor XXXXX Unit

A.9.2 IPT data display example

The IPT dafta display example in Table A.13 shows datagtems which were received from one emissi¢ns-

related EC

J/module (see Addr. 0x11) or the ECUNAME, if supported by the ECU/module (service 0

ITID 0x0A). The data items and numbers are derived from the example of service 0x09 as specifie
[SO 15031-5.

In Table A.13, the display on the left is shownwith abbreviated terms and the display on the right sh
full descriptors as defined in ISO 15031%5.
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