Intarnatinnal

This is a preview of ISO 17987-7:2025. Click here to purchase the full version from the ANSI store.

ISO 17987-7
Road vehicles — Local Interconnect Second edition
Network (LIN) — 2025-05

Part 7:
Electrical physical layer (EPL)
conformance test specification

Véhicules routiers — Réseau Internet local (LIN) —

Partie 7: Spécification d'essai de conformité de la couche
électrique physique (EPL)

Reference number
ISO 17987-7:2025(en) © ISO 2025



https://webstore.ansi.org/Standards/ISO/ISO179872025-2585223?source=preview

ISO 17987-7:2025(en)

This is a preview of ISO 17987-7:2025. Click here to purchase the full version from the ANSI store.

COPYRIGHT PROTECTED DOCUMENT

© 1S0 2025

All rights reserved. Unless otherwise specified, or required in the context of its implementation, no part of this publication may
be reproduced or utilized otherwise in any form or by any means, electronic or mechanical, including photocopying, or posting on
the internet or an intranet, without prior written permission. Permission can be requested from either ISO at the address below
or ISO’s member body in the country of the requester.

ISO copyright office

CP 401 o Ch. de Blandonnet 8

CH-1214 Vernier, Geneva

Phone: +41 22 749 01 11

Email: copyright@iso.org

Website: www.iso.org
Published in Switzerland

© IS0 2025 - All rights reserved
ii


https://www.iso.org
https://webstore.ansi.org/Standards/ISO/ISO179872025-2585223?source=preview

ISO 17987-7:2025(en)

This is a preview of ISO 17987-7:2025. Click here to purchase the full version from the ANSI store.

FOT@WOIM........coc e vi
IIIETOMUICEIONN ... vii
1 SCOPI ...tk 1
2 NOTIATIVE FEEFEI@IICES ..........oco e 1
3 Terms, definitions, symbols and abbreviated terms....
31 Terms and definitions
3.2 Symbols......n
3.3 ADDTEVIALEA TOITIIS ..o
4 GEIMCT AL ... 5
4.1 AULO addTrESSING PIOCEAUIES .....ooocreeee e 5
4.2 COMVEIITIOTLS ...t 5
5 EPL 12 V LIN class A and class B devices with RX and TX @CCeSS..............csissseesessn 6
5.1 Test specification overview
5.1.1  TeSt CASE OTZANTZATION ..ottt 6
5.1.2 Measurement and signal generation reqUirements. ... 6
5.2 Operational conditions — Calibration ...
5.2.1 Electrical input/output, LIN protocol..
5.2.2 [EPL-CT 1] Operating voltage range.....
5.2.3 Threshold voltages.........ccn
5.2.4 [EPL-CT 5] Variation of Vs;;p non op -
5.2.5 Iy under SeVeral CONMAITIONS ...ttt
5.2.6 S0P COMTIOL oo
5.2.7
5.2.8  SUPPLY VOIEAZE OFFSEL ....oooioooioieieeiesie s
52,9 FAIIUT@ oo
5.2.10 [EPL-CT 22] Verifying internal capacitance and dynamic interference — IUT as
TESPIOTIART ... 29
5.3 Operation MOAE tEIMMINMATION ..ot 31
5301 GEIETAL e 31
5.3.2 [EPL-CT 23] Measuring internal resistor — IUT as responder ... 32
5.3.3 [EPL-CT 24] Measuring internal resistor — [UT as commander ... 33
5.4 SEATIC EEST CASES oot
6 EPL 12 V LIN class C devices with RX and TX access......
6.1 Test specification oVerview ...
6.2 Communication scheme ...
0.2 1 GEINBTAL oo
0.2.2  TUT QS T@SPOIIAET ..o
6.2.3 IUT as commander
6.2.4  TUT ClaSS C ABVICE oot
6.3 TeSt CASE OTGANIZATION .....ooi oo
6.4 Measurement and signal generation — Requirements.....
6.4.1 Data generation ...
6.4.2 Various requirements..................
6.5 Operational conditions — Calibration ..............
6.5.1 Electrical input/output, LIN protocol...
6.5.2 [EPL-CT 25] Operating Voltage Tange ... ... ieerieeesiesseeesssseeseesssssesssesesesesseeees e
6.5.3  TRIeShold VOILAZES ..o
6.5.4 [EPL-CT 29] Variation of Vgyp non op€ [F0,3Vt0 7,0 V], [18 Vto 40 V] .. 50
6.5.5  Igyg UNAEr SEVEral CONMAITIONS ..ottt 51
6.5.6  SIOPE CONETOL ..o 55
6.5.7  Propagation AeIAY . ... oo 59
6.5.8  SUPPLY VOIEAZE OFfSEE ..ot 65
0.5.9  FaIlUT® o 74

© IS0 2025 - All rights reserved
iii


https://webstore.ansi.org/Standards/ISO/ISO179872025-2585223?source=preview

ISO 17987-7:2025(en)

This is a preview of ISO 17987-7:2025. Click here to purchase the full version from the ANSI store.

6.6 Operation MOAE tEITINMATION ...t
0.60. 1 GEIIETAL ..o
6.6.2 [EPL-CT 49] Measuring internal resistor — IUT as reSponder ...
6.6.3 [EPL-CT 50] Measuring internal resistor — IUT as commander...
6.7 SEAQTIC TOST CASEOS .o
7 EPL 24 V LIN class A and class B devices with RX and TX acCCess.........iiscisscci
7.1 TeSt SPECITICALION OVEIVIBW ..o
711 TeSt CASE OTZAMIZATION ...ooccci e
7.1.2  Measurement and signal generation — Requirements
7.2 Operational conditions — Calibration ...
7.2.1  Electrical input/output, LIN protocol...
7.2.2 [EPL-CT 51] Operating voltage range..
7.2.3  Threshold voltages ...
7.2.4  [EPL-CT 55] Variation Of Vgyp Non p - mrmmirsmiesomiesosiesosioesssomiesssesosoesesomesoseo
7.2.5  Igyg under Several COMAITIONS . ...ttt
7.2.6  Slope control
7.2.7  Propagation delay
7.2.8  SUPPLY VOILAZE OFFSEL .. ..oooioo et
7.2.9  FaIIUT@ e
7.2.10 [EPL-CT 80] Verifying internal capacitance and dynamic interference — IUT as
TESPIOTLART ...t
7.3 Operation MOAE tEITMINMATION . ...t
7.3 1 GEIETAL .o
7.3.2 [EPL-CT 81] Measuring internal resistor — IUT as responder
7.3.3 [EPL-CT 82] Measuring internal resistor — [UT as commander............c...c 113
7.4 SEATIC TEST CASES .

8 EPL 24 V LIN class C devices without RX and TX access

8.1 Test specification OVErview ...,
8.2 COMMUNICALION SCREIMIE .....ooo et
8201 OVEIVIBW ..o
8.2.2 IUT as responder
8.2.3 IUT as commander
8.2.4  TUT ClAaSS C AOVICE ..ottt
8.3 Test case organization ...
8.4 Measurement and signal generation — Requirements
841 DA GEIMETATION -.oooieiiei etk
8.4.2  VariOUS F@QUITEIMIEIITS .....oooociieriiiieecsieiee oot
8.5 Operational conditions — Calibration
8.5.1 Electrical input/output, LIN ProtoCol. ...
8.5.2 [EPL-CT 83] Operating VOItage FaNEE...........miossississosssesisessssssesosesos s
8.5.3  ThreShold VOItaZES . ...
8.5.4 [EPL-CT 87] Variation of Vsyp non op€ [-0,3Vto 7,0 V], [18 Vt0o 58 V..
8.5.5  Igyg UNAer SEVEral CONMAITIONS ..ottt
8.5.6 S0P COMEIOL oo 136
8.5.7  Propagation deIAY ...t 140
8.5.8  SUPPLY VOILAGE OFFSEL ...t 146
8.5 FAIIUT@ ..o 155
8.5.10 [EPL-CT 106] Verifying internal capacitance and dynamic interference — IUT
AS TESPOIUACT . 157
8.6 Operation MOode TEIMINATION ... s 158
801 GEIETAL ..o 158
8.6.2 [EPL-CT 107] Measuring internal resistor — IUT as responder............c 159
8.6.3 [EPL-CT 2] Measuring internal resistor — IUT as commander ... 159
8.7 STALIC TESET CASES ..ot 160
Annex A (normative) LIN AA procedure C EPL conformance test plan.......... 163

© IS0 2025 - All rights reserved
iv


https://webstore.ansi.org/Standards/ISO/ISO179872025-2585223?source=preview

ISO 17987-7:2025(en)

This is a preview of ISO 17987-7:2025. Click here to purchase the full version from the ANSI store.

BIDIIOGIAPIY ... 195

© IS0 2025 - All rights reserved
\%


https://webstore.ansi.org/Standards/ISO/ISO179872025-2585223?source=preview

ISO 17987-7:2025(en)

This is a preview of ISO 17987-7:2025. Click here to purchase the full version from the ANSI store.

[SO (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 procedures used to develop this document and those intended for its further maintenance are described
in the ISO/IEC Directives, Part 1. In particular, the different approval criteria needed for the different types
of ISO documents should be noted. This document was drafted in accordance with the editorial rules of the
[SO/IEC Directives, Part 2 (see www.iso.org/directives).

[SO draws attention to the possibility that the implementation of this document may involve the use of (a)
patent(s). ISO takes no position concerning the evidence, validity or applicability of any claimed patent
rights in respect thereof. As of the date of publication of this document, ISO had received notice of (a)
patent(s) which may be required to implement this document. However, implementers are cautioned that
this may not represent the latest information, which may be obtained from the patent database available at
www.iso.org/patents. ISO shall not be held responsible for identifying any or all such patent rights.

Any trade name used in this document is information given for the convenience of users and does not
constitute an endorsement.

For an explanation of the voluntary nature of standards, the meaning of ISO specific terms and expressions
related to conformity assessment, as well as information about ISO's adherence to the World Trade
Organization (WTO) principlesin the Technical Barriers to Trade (TBT), see www.iso.org/iso/foreword.html.

This document was prepared by Technical Committee ISO/TC 22, Road vehicles, Subcommittee SC 31, Data
communication.

This second edition cancels and replaces the first edition (ISO 17987-7:2016), which has been technically
revised.

The main changes are as follows:

— master and slave terms used for the LIN node types in ISO 17987:2016 (all parts) are replaced within this
standard with inclusive language terms commander and responder. This also applies for abbreviations
and file formats NCF and LDF;

— adoptions based on updates in the corresponding requirement document (ISO 17987-4);
— EPL-CT 35 and EPL-CT 93 withdrawn;

— Electrical parameters for ECU low supply operation voltage range considered in test cases;
— editorial updates and several statements improved to avoid ambiguities.

Alist of all parts in the ISO 17987 series can be found on the ISO website.

Any feedback or questions on this document should be directed to the user’s national standards body. A
complete listing of these bodies can be found at www.iso.org/members.html.
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The LIN protocol as proposed is an automotive focused low-speed universal asynchronous receiver
transmitter (UART)-based network. Some of the key characteristics of the Local Interconnect Network (LIN)
protocol are signal-based communication, schedule table-based frame transfer, commander/responder
communication with error detection, node configuration and diagnostic service transportation.

The LIN protocol is for low-cost automotive control applications as, for example, door module and air
condition systems. It serves as a communication infrastructure for low-speed control applications in vehicles
by providing

— signal-based communication to exchange information between applications in different nodes,
— Dbitrate support from 1 kbit/s to 20 kbit/s,

— deterministic schedule table-based frame communication,

— network management that wakes up and puts the LIN cluster into sleep mode in a controlled manner,
— status management that provides error handling and error signalling,

— transport layer that allows large amount of data to be transported (such as diagnostic services),
— specification of how to handle diagnostic services,

— electrical physical layer specifications,

— node description language describing properties of responder nodes,

— network description file describing behaviour of communication, and

— application programming interface.

The ISO 17987 series is based on the open systems interconnection (0OSI) basic reference model as specified
in [SO/IEC 7498-1 which structures communication systems into seven layers.

The OSI model structures data communication into seven layers called (top down) application layer (layer 7),
presentation layer, session layer, transport layer, network layer, data link layer and physical layer (layer 1). A
subset of these layers is used in the ISO 17987 series.

The ISO 17987 series distinguishes between the services provided by a layer to the layer above it and the
protocol used by the layer to send a message between the peer entities of that layer. The reason for this
distinction is to make the services, especially the application layer services and the transport layer services,
reusable also for other types of networks than LIN. In this way, the protocol is hidden from the service user
and it is possible to change the protocol if special system requirements demand it.

The ISO 17987 series provides all documents and references required to support the implementation of the
requirements related to the following:

— ISO 17987-1: provides an overview of the ISO 17987 series and structure along with the use case
definitions and a common set of resources (definitions, references) for use by all subsequent parts.

— ISO 17987-2: specifies the requirements related to the transport protocol and the network layer
requirements to transport the PDU of a message between LIN nodes.

— IS0 17987-3: specifies the requirements for implementations of the LIN protocol on the logical level of
abstraction. Hardware related properties are hidden in the defined constraints.

— IS0 17987-4: specifies the requirements for implementations of active hardware components which are
necessary to interconnect the protocol implementation.
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and define how a responder node is configured and how a responder node uses the identification service.

— IS0 17987-6: specifies tests to check the conformance of the LIN protocol implementation according
to ISO 17987-2 and ISO 17987-3. This comprises tests for the data link layer, the network layer and the
transport layer.

— IS0 17987-7 (this document): specifies tests to check the conformance of the LIN electrical physical layer
implementation (logical level of abstraction) according to ISO 17987-4.
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