Intarnatinnal

This is a preview of ISO 17987-6:2025. Click here to purchase the full version from the ANSI store.

ISO 17987-6
Road vehicles — Local Interconnect Second edition
Network (LIN) — 2025-05
Part 6:
Protocol conformance test
specification

Véhicules routiers — Réseau Internet local (LIN) —

Partie 6: Spécification du protocole d'essai de conformité

Reference number
ISO 17987-6:2025(en) © ISO 2025



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

ISO 17987-6:2025(en)

This is a preview of ISO 17987-6:2025. 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?source=preview

ISO 17987-6:2025(en)

This is a preview of ISO 17987-6:2025. Click here to purchase the full version from the ANSI store.

FFOTE@WOTM........o. et vii
IIUETO@UICEION . ...t viii
1 SCOPI ...tk 1
2 NOTTNATIVE TEEETEIICES .........ocoo ettt 1
3 Terms, definitions, symbols and abbreviated terms....
31 Terms and definitions
3.2 Symbols......n
3.3 ADDIEVIATEA EOITIIS oo
COMVEIMEIOIIS ...k
5 General test specification CONSIA@TATIONS ...
5.1 GeNeral....cccooeescee e
5.2 Test conditions
5.3 Mandatory requirements for [lUT as commander ...
5.4 Mandatory requirements for [UT as T€SPONAET ...
5.5 TSt CASE ATCIILECTUIE ....ooo s
5.6 Classification ...
5.7  Testsystem requirements.....................
5.71 Generation of LIN frames..........ccccee
5.7.2 Common requirements for the test cases.......
5.7.3 Common requirements for bit timing testing....
5.74  Test system for [UT as reSPONAer NOAE. ...
5.7.5  Sleep state verification for IUT as responder NOAE ... 7
5.8 Testsystem definition
59 Global predefinitions for the tEST SETUD ... 8
59.1 Configuration of IUT and teSt SYSTOIM. ...t 8
59.2 Default delays for frame headers
5.9.3 Default bit rate.......omcsins
59.4 Time measurement.............
5.9.5 Default spaces between the different frame parts of a LIN message
6 Essential test cases before teSt STATT ...
6.1 GEINET AL
6.2 [PT-CT 1] Diagnostic frame “commander request”, [UT as responder ...
6.3 [PT-CT 2] Diagnostic frame “responder response”, IUT as responder ...
6.4 [PT-CT 3] Error in received frame, [UT @S re€SPONAET . ...
7 THIMINZ PATAIMIETET'S ...k
7.1 O] 1<) =)
7.2 [PT-CT 4] Length of break field low phase, IUT as commander
7.3 [PT-CT 5] Variation of length of break field low phase, [UT as responder............ 12
7.4 [PT-CT 6] Length of break delimiter, [IUT as COMMANAET ... 12
7.5 [PT-CT 7] Variation of length of break delimiter, IUT as responder ... 13
7.6 [PT-CT 8] Inconsistent break field error, IUT as reSPONder ... 14
7.7 [PT-CT 9] Inconsistent sync byte field error, IUT as reSPONder ... 14
7.8 [PT-CT 10] Bit rate detection, IUT as responder with making use of detection ... 14
79 [PT-CT 10] Verification of the sync byte field, IUT as commander ... 16
7.10 [PT-CT 11] Incomplete frame reception, [UT as reSPONAer ...
711 [PT-CT 12] Unknown frame reception, IUT as responder......................
712  [PT-CT 13] Length of header, IUT as commander ...
7.13  [PT-CT 14] Variation of length of header, IUT as responder
7.14  [PT-CT 15] Bit rate tolerance, IUT as COMMANAET ...........cccumimriiiciseissiees e
7.15 [PT-CT 16] Bit rate tolerance, IUT as responder without making use of synchronization..... 19
7.16  [PT-CT 17] Bitrate tolerance, IUT as responder with making use of synchronization........ 19
717 LENGEN Of TESPOIISE ..ot 20

© IS0 2025 - All rights reserved
iii


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

ISO 17987-6:2025(en)

This is a preview of ISO 17987-6:2025. Click here to purchase the full version from the ANSI store.

7.17.3 [PT-CT 20] Acceptance of response field, [UT as responder ...
7.18  Verification of schedule table tIMINEG . ...
7.18.1 [PT-CT 21] Verification of jitter, [UT as COMMANAET ..o
7.18.2 [PT-CT 22] Schedule table management, IUT as commander
7.19  [PT-CT 23] Sample point test, IUT as responder ...
7.20  [PT-CT 24] Initialization time, [UT @S F@SPONAET ...
8 Communication WithoUt fATlUTe ...
8.1  Variation Of LIN Td@nEifIer. ...
8.1.1 [PT-CT 25] Variation of LIN PID, IUT as commander ...
8.1.2 [PT-CT 26] Variation of LIN PIDs of subscribed frames, IUT as responder
8.1.3 [PT-CT 27] Variation of LIN identifier of published frames, IUT as responder-.......... 27
8.2 Transmission of the CheCKSUM DY ... 27
8.2.1 [PT-CT 28] Transmission of the checksum byte “classic checksum”, IUT as
TESPOTUART .. 27
8.2.2 [PT-CT 29] Transmission of the checksum byte “enhanced checksum”, IUT as
TESPOTUART ..t 28
8.2.3 [PT-CT 30] Transmission of the checksum byte “classic checksum”, IUT as
COTMMTEATIART .o 28
8.2.4 [PT-CT 31] Transmission of the checksum byte of unconditional frames, IUT as
COMMIMMATNIART ... 28
8.3 UTIUSEA DIES .o 29
8.3.1 [PT-CT 32] Unused bits, [UT @S COMMANAET ... 29
8.3.2 [PT-CT 33] Unused bits, [UT as responder
8.4 RESEIVEA FTAINIE ..ot
8.4.1 [PT-CT 34] Reserved frame, [UT @S reSPONAET ...
8.5 [PT-CT 35] Diagnostic frame commander request, IUT as commander
8.6  Supported frames according to the IUT specification ...
8.6.1 [PT-CT 36] Supported Tx frames according to the IUT specification, IUT as
TESPOTUACT ... 31
8.6.2 [PT-CT 37] Supported Rx frames according to the IUT specification, IUT as
TESPOTUART .. 31
9 Communication With fAIlUTE ...
9.1 GEIIETAL ..o
9.2 [PT-CT 38] Bit error, IUT @s reSPONAET ...
9.3 [PT-CT 39] Framing error in header of published frame, IUT as responder
9.4 [PT-CT 40] Framing error in response field of subscribed frame, IUT as responder............. 34
9.5 [PT-CT 41] Checksum error by inversion, IUT as r€SPONAer ... 34
9.6 [PT-CT 42] Checksum error by carry, IUT as responder
9.7 [PT-CT 43] Communication robustness, [UT as reSPONnder ..., 35
10 Event triggered frames
TO. T  GENETAL.oe s
10.2 [PT-CT 44] Event triggered frame, [UT as responder ...
10.3  Event triggered frame With COLISION ...
10.3.1 [PT-CT 45] Event triggered frame with collision resolving, IUT as responder......... 36
10.3.2 [PT-CT 46] Event triggered frame with errors in collision resolving, IUT as
TESPOTUART ... 37
10.3.3 [PT-CT 47] Event triggered frame with collision resolving, IUT as commander..... 37
10.3.4 [PT-CT 48] Error in transmitted frame with collision, IUT as responder..............ccc....... 38
11 STATUS MANAZEIMEIIT ...t
11.1  [PT-CT 49] Error in received frame, IUT as reSPONAEr ...
11.2  [PT-CT 50] Error in transmitted frame, IUT as responder
11.3  [PT-CT 51] response_error signal handling, [UT as responder ... 39
12 Sleep/WaKe-Up/POWET MOAE TESES ..........cccoooii et

12.1 [PT-CT 52] Send “go-to-sleep command”, IUT as commander

© IS0 2025 - All rights reserved
iv


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

ISO 17987-6:2025(en)

This is a preview of ISO 17987-6:2025. Click here to purchase the full version from the ANSI store.

12.4 [PT-CT 55] Receive a wake-up signal, [UT as reSpPONAer ... 41
12.5  Send @ WaKe-UP SIZNAL ... 42
12.5.1 [PT-CT 56] Send a wake-up signal, IUT as commander and IUT as responder-......... 42
12.5.2 [PT-CT 57] Send a block of wake-up signals, [UT as responder ..., 42
12.5.3 [PT-CT 58] Wait after one block of wake-up signals, [UT as responder ... 43
12.5.4 [PT-CT 59] Trigger wake-up signal followed by a frame header from commander,
TUT @S T@SPOTMMAERT ..o
12.6  [PT-CT 60] ECU power loss, IUT as commander
12.7 [PT-CT 61] Powered up with LIN shorted, IUT as COMMAaNAET ... 44
12.8 [PT-CT 62] LIN shorted before scheduling, IUT as commander ... 45
129 [PT-CT 63] LIN shorted after start of scheduling, IUT as commander..............ccoen 45
13 Sleep State after BUS IALE ... 46
13.1 [PT-CT 64] Sleep state after event and bus idle, IUT as responder ..., 46
13.2 [PT-CT 65] Sleep state after bus idle with power up and wake-up signal, IUT as
TESPIOTUALT . 47
13.3 [PT-CT 66] Timeout after bus idle, [UT S T€SPONAET ... 48
14 Frame ID range asSSIGIIMEIIE ... e 48
14.1 [PT-CT 67] Frame ID range assignment with indirect response, IUT as responder-.................... 48
14.2  [PT-CT 68] Frame ID range unassignment with indirect response, IUT as responder ... 49
15 WILACATAS ... 50
15.1 [PT-CT 69] Request with direct response, [UT as reSPONder ... 50
16 ReadByldentifier command..........cccoov.
16.1 LIN product identification
16.1.1 [PT-CT 70] LIN product identification request with direct response, IUT as
TESPOTUART ... 50
16.1.2 [PT-CT 71] LIN product identification — With interleaved unconditional frame,
TUT @S T@SPOTIAET ... 51
16.2 [PT-CT 72] ReadByldentifier command with correct NAD, IUT as responder.........ccce.. 51
16.3 [PT-CT 73] ReadByldentifier command with incorrect addressing, IUT as responder........ 52
17 NAD assignment
L7 1 GEIETAL oot
17.2  [PT-CT 74] NAD assignment — Followed by ReadByldentifier service, IUT as responder....... 53
17.3  [PT-CT 75] NAD assignment — With positive response, IUT as responder.................. 53
174  [PT-CT 76] NAD assignment — Initial NAD, IUT as reSpOnder ... 53
18 SAVE COMFIGUIATION...... et 54
S T8 R €75 1 ) - 1 SO 54
18.2 [PT-CT 77] Save configuration — With positive response, I[UT as responder ... 54
18.3 [PT-CT 78] Save configuration — Save a new NAD, [UT as reSponder ... 54
18.4 [PT-CT 79] Save configuration — Save new frame identifiers, IUT as responder............c..... 55
19 TrANSPOTT PIOROCOL ..o e 56
19.1 [PT-CT 80] Transport layer functional request, IUT as reSponder ... 56
19.2 [PT-CT 81] Abort diagnostic communication with new diagnostic request, IUT as
TESPIOTUALT .ot 56
19.3 [PT-CT 82] IUT receives a segmented request as specified, IUT as responder..........cc. 56
19.4 [PT-CT 83] IUT receives a segmented request interleaved with unconditional frame,
TUT @S T@SPOTUART ..ot 57
19.5 [PT-CT 84] IUT receives a segmented request with interleaved functional request, IUT
QS TESPOTUALT ..o 58
19.6  IUT shall ignore request after tIMEOUL ...t 59
19.6.1 [PT-CT 85] IUT shall ignore segmented requests on N_Cr,,, timeout, IUT as
TESPOTUART ... 59
19.6.2 [PT-CT 86] IUT shall observe transport layer N_As_ ., timeout, IUT as responder ... 60

© IS0 2025 - All rights reserved
\%


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

ISO 17987-6:2025(en)

This is a preview of ISO 17987-6:2025. Click here to purchase the full version from the ANSI store.

19.8 [PT-CT 88] IUT shall respond with correct segmented response, IUT as responder............... 62
19.9 IUT sends a segmented response with interleaved unconditional frames............ccc. 63

199.1 [PT-CT 89] IUT sends a segmented response with interleaved unconditional
frame, [TUT @S TESPONAET ..o ssss s s 63

199.2 [PT-CT 90] IUT sends a segmented response with interleaved functional
TEQUEST, [UT QS T@SPOMAET ..o s 64

19.10 [PT-CT 91] IUT shall not respond to responder response header if there is no request
DEfOTE, TUT QS TESPOMAET ..ottt 65

19.11 [PT-CT 92] IUT shall not respond to responder response header if the response is
already SENt, IUT @S FESPOMAET ...t 65
19.12 [PT-CT 93] IUT shall abort segmented response on N_Cs_ ., timeout, IUT as responder..... 66
Annex A (normative) LIN AA procedure C protocol conformance test plan............c, 68
Annex B (normative) LIN AA procedure D protocol conformance test plan............ 75
Annex C (normative) LIN AA procedure E protocol conformance test plan............ 81

Bibliography

© IS0 2025 - All rights reserved
vi


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

ISO 17987-6:2025(en)

This is a preview of ISO 17987-6:2025. 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 17987-6:2016), which has been technically
revised.

The main changes are as follows:

— master and slave terms used for the LIN node types in the ISO 17987 series are replaced within this
document with inclusive language terms commander and responder. This also applies for abbreviations
and file formats NCF and LDF;

— variables and formulae aligned with the ISO/IEC Directives, Part 2;

— adoptions based on updates in the corresponding requirement document (1SO 17987-2);
— 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 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
conditioning 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 state 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;

— 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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define how a responder node is configured and how a responder node uses the identification service.

— [S017987-6 (this document): 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: 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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