IEC 62228-2:201!—1%3

IEC IEC 62228-2

Edition 1.0 2016-11

INTERNATIONAL |
STANDARD AQ}‘

NORME
INTERNATIONALE \0‘

colour
ﬁ inside

Integrated circuits — EMC evaluation of transcelv *
Part 2: LIN transceivers

Partie 2: Emetteurs-récepteurs LIN

Circuits intégrés — Evaluation de la CEM @}hetteurs -récepteurs —
LN


https://www.stdhive.com/standards/iec-62228-2-ed-10-b2016-pdf/

THIS PUBLICATION IS COPYRIGHT PROTECTED
Copyright © 2016 IEC, Geneva, Switzerland

All rights reserved. Unless otherwise specified, no part of this publication may be reproduced or utilized in any form
or by any means, electronic or mechanical, including photocopying and microfilm, without permission in writing from
either IEC or IEC's member National Committee in the country of the requester. If you have any questions about IEC
copyright or have an enquiry about obtaining additional rights to this publication, please contact the address below or
your local IEC member National Committee for further information.

Droits de reproduction réservés. Sauf indication contraire, aucune partie de cette publication ne peut étre reproduite
ni utilisée sous quelque forme que ce soit et par aucun procédé, électronique ou mécanique, y compris la photocopie
et les microfilms, sans I'accord écrit de I''EC ou du Comité national de I''EC du pays du demandeur. Si vous avez des
questions sur le copyright de I'lEC ou si vous désirez obtenir des droits supplémentaires sur cette publication, utilisez

IEC Central Office
3, rue de Varembé
CH-1211 Geneva 20
Switzerland

www.iec.ch

les coordonnées ci-aprés ou contactez le Comité national de I'lEC de votre pays de résidence.

Tel.: +41 22 919 02 11
Fax: +41 22 919 03 00
info@iec.ch

About the IEC

The International Electrotechnical Commission (IEC) is the leading global organization that nrep.res and publishes
International Standards for all electrical, electronic and related technologies.

About IEC publications

The technical content of IEC publications is kept under constant review by the IEC. Ple<Cc> mc' < sure that you have the
latest edition, a corrigenda or an amendment might have been published.

IEC Catalogue - webstore.iec.ch/catalogue

The stand-alone application for consulting the entire
bibliographical information on IEC International Standards,
Technical Specifications, Technical Reports and other
documents. Available for PC, Mac OS, Android Tablets and
iPad.

IEC publications search - www.iec.ch/searchpub

The advanced search enables to find IEC publications by a
variety of criteria (reference number, text, technical
committee,...). It also gives information on projects, replaced
and withdrawn publications.

IEC Just Published - webstore.iec.ch/justpublished

Stay up to date on all new IEC publications. Jus® r “blisi>>d
details all new publications released. Ava'able cniin» and
also once a month by email.

Electropedia - wwv .electropedia.org

The world's lecdita online dictionary of electronic and
electrical terms cc taining 20 000 terms and definitions in
English and French, with equivalent terms in 15 additional
languages. +'z0 }aown as the International Electrotechnical
Voca. llary {IEV) online.

IEZ Gloscary - std.iec.ch/glossary

6L 000 electrotechnical terminology entries in English and
Frernli extracted from the Terms and Definitions clause of
IEC publications issued since 2002. Some entries have been
llected from earlier publications of IEC TC 37, 77, 86 and
CISPR.

IEC Customer Service Centre - webstore.iec.ch/csc

If you wish to give us your feedback on this publication or
need further assistance, please contact the Customer Service
Centre: csc@iec.ch.

A propos de I'lEC

La Commission Electrotechnigi.e 1. cerrationale (IEC) est la premiére organisation mondiale qui élabore et publie des
Normes internationales pour to. * ce qui a trait a I'électricité, a I'électronique et aux technologies apparentées.

A propos des publication s IEC

Le contenu technique des ub’.cations IEC est constamment revu. Veuillez vous assurer que vous possédez I'édition la
plus récente, un corrigendum ~u amendement peut avoir été publié.

Catalogue IEC - v. *bstc e.iec.ch/catalogue

Application autc 2omc nour consulter tous les renseignements
bibliographiques - sur les Normes internationales,
Spécificati ns techniques, Rapports techniques et autres
dcrumonts He I'IEC. Disponible pour PC, Mac OS, tablettes
Andi id et Ir 0d.

Rechercne de publications IEC - www.iec.ch/searchpub

L. recherche avancée permet de trouver des publications IEC
en utilisant différents criteres (numéro de référence, texte,
comité d’études,...). Elle donne aussi des informations sur les
projets et les publications remplacées ou retirées.

IEC Just Published - webstore.iec.ch/justpublished

Restez informé sur les nouvelles publications IEC. Just
Published détaille les nouvelles publications parues.
Disponible en ligne et aussi une fois par mois par email.

Electropedia - www.electropedia.org

Le premier dictionnaire en ligne de termes électroniques et
électriques. Il contient 20 000 termes et définitions en anglais
et en frangais, ainsi que les termes équivalents dans 15
langues additionnelles. Egalement appelé Vocabulaire
Electrotechnigue International (IEV) en ligne.

Glossaire IEC - std.iec.ch/glossary

65 000 entrées terminologiques électrotechniques, en anglais
et en francgais, extraites des articles Termes et Définitions des
publications IEC parues depuis 2002. Plus certaines entrées
antérieures extraites des publications des CE 37, 77, 86 et
CISPR de I'lEC.

Service Clients - webstore.iec.ch/csc

Si vous désirez nous donner des commentaires sur cette
publication ou si vous avez des questions contactez-nous:
csc@iec.ch.


mailto:info@iec.ch
http://www.iec.ch/
http://webstore.iec.ch/catalogue
http://www.iec.ch/searchpub
http://webstore.iec.ch/justpublished
http://www.electropedia.org/
http://std.iec.ch/glossary
http://webstore.iec.ch/csc
mailto:csc@iec.ch
http://webstore.iec.ch/catalogue
http://www.iec.ch/searchpub
http://webstore.iec.ch/justpublished
http://www.electropedia.org/
http://std.iec.ch/glossary
http://webstore.iec.ch/csc
mailto:csc@iec.ch
https://www.stdhive.com/standards/iec-62228-2-ed-10-b2016-pdf/

IEC 62228-2

Edition 1.0 2016-11

INTERNATIONAL
STANDARD

NORME
INTERNATIONALE

colour
inside

Integrated circuits — EMC evaluation of transceiveis -
Part 2: LIN transceivers

Circuits intégrés — Evaluation de la CEM ( es #metteurs-récepteurs —
Partie 2: Emetteurs-récepteurs LIN

INTERNATIQNAL
ELECTROTEC.!NICAL
COMMIS SION

"OM. MISS.ON
ELZCTROTECHNIQUE
INTERNATIONALE

ICS 31.200 ISBN 978-2-8322-3776-2

Warning! Make sure that you obtained this publication from an authorized distributor.
Attention! Veuillez vous assurer que vous avez obtenu cette publication via un distributeur agréeé.

® Registered trademark of the International Electrotechnical Commission
Marque déposée de la Commission Electrotechnique Internationale


https://www.stdhive.com/standards/iec-62228-2-ed-10-b2016-pdf/

-2- IEC 62228-2:2016 © IEC 2016

CONTENTS

L@ T T @ T I L PP 5
s oo ] o [ PP PPRPTN 7
2 NOIMALIVE FTEIEIENCES ..t e ea e 7
3  Terms, definitions and abbreviations ... 8
3.1 Terms and defiNitiONS .. .. i 8
3.2 A DD EVIALIONS .. 8
(7= a1 o Y PPN 8
5 Testand operating CONAItIONS ....cuuiiiiiii e e 9
5.1 Supply and ambient CONAItIONS .. ... e e 9
5.2 Test OPeration MOUES .....cvuiiiiiici e e e e e 10
5.3 Test CONFIGQUIALION ...uue e e e 10
5.3.1 General test configuration for functional test.............oooiiiiii i 10
5.3.2 General test configuration for unpowered ESD test.................... e 11
5.3.3 Coupling ports and coupling networks for functional tests...... ..o 11
5.3.4 Coupling ports and coupling networks for unpowere ES. tests......oooveenenee. 12
5.4 TESE SIGNAIS et e e 13
5.4.1 General ..o N TR PP PPPPIR 13
5.4.2 Test signals for normal operation Mmode ... ... 13
5.4.3 Test signal for wake-up from sleep mode ... 14
5.5 EVAlUALION CIILEIIA . .uieeii e e e e 14
5.5.1 GENEIAL .. e 14

5.5.2 Evaluation criteria in functional operauon modes during exposure to
QISTUMDANCES .. e e e 15

5.5.3 Evaluation criteria in unpovier=d condition after exposure to

disturbances............... My, N NPT PP PTPTPT 16
5.5.4 SHALUS ClaS S S it L e e 17
B TSt and MEASUIEIMENT . ..t e ettt e e e et et e e e e eas 17
6.1 Emission Oof RF diStUimanCes . e 17
6.1.1 TSt METNOC i 17
6.1.2 LI RT 1 (U PP PPN 17
6.1.3 TesSt. Oroceaure and ParamMeEtEIS ... e e e e 18
6.2 IMmmunity tCRF diSTUIDANCES ... 19
6.2.1 FOST MEBENOMA ettt 19
6.2.2 =TS S = U 19
6.2.3 Test procedure and PAramMEtErS . ... 20
6.2 IMMUNILY T0 IMPUISES ..inieiii e e e e e e e 22
5.3.1 TEeSEMETNOA ..o e 22
5.3.2 LIS 1= (0 o 23
6.3.3 Test procedure and ParameEtErS . ... e e e 23
6.4 Electrostatic DiSCharge (ESD) ... 26
6.4.1 TSt MELNOA ..o 26
6.4.2 LRI RT =1 (0] o PPV 26
6.4.3 Test procedure and ParameEtErS . ... e e e 28
A I =11 A €= o o] o S PPN 28
Annex A (Normative) LIN teSt CirCUITS ..uiuuii e e e 29

Al (7T =] o= | 29


https://www.stdhive.com/standards/iec-62228-2-ed-10-b2016-pdf/

IEC 62228-2:2016 © IEC 2016 -3-

A.2 LIN test circuit for standard LIN transceiver ICs for functional tests....................... 29
A.3 LIN test circuit for IC with embedded LIN transceiver for functional tests .............. 31
A.4 LIN test circuit for LIN transceiver ICs for unpowered ESD test...........coevvvvvennennnns 32
Annex B (normative) Test CirCUIt DOAITS. ... ou i 33
B.1 Test circuit board for functional teStS ... 33
B.2 o] B R (1] PP PTPTPPPPR 33
Annex C (informative) Examples for test limits for LIN transceiver in automotive
=1 0] 01 LTo= Lo o P 35
C.1 L= 1o o= Y PP 35
C.2 Emission of RF diSturbanCes. ... 35
C.3 Immunity to0 RF diStUrDANCES ... ... 26
C.4 IMMUNILY T0 IMPUISES ..ieiiiiie e e e e eas b eees 37
C.5 Electrostatic Discharge (ESD) ....c.uoiuiiiiiiiiii e 37
Annex D (informative) Test of indirect ESD diSCharge .......cccoovviiiiiiiiiii e e, 38
D.1 LT T=] - 1 F P PR 38
D.2 LIS == 1 o e 38
D.3 Typical current wave form for indirect ESD teSt.......ccoiiiiiieiii e e, 39
D.4 Test procedure and ParamMEeterS ...o.iu e eres e e e 39
Figure 1 — General test configuration for tests in functional op>rztioan modes........ccooeevveenneee. 10
Figure 2 — General test configuration for unpowered ESD (€St «o.iviiiiiiiiiii e, 11
Figure 3 — Coupling ports and networks for functiona. tes’™s ... ..o, 11
Figure 4 — Coupling ports and networks for unpow/ red ESD testS .....cocoviiiiiiiiiiiiiiiiiiieeen, 12
Figure 5 — Principal drawing of the maximum deviau=7 on an I-V characteristic.................... 16
Figure 6 — Test setup for measurement of Ri> disturbances ...........ccooviiiiiii i, 18
Figure 7 — Test setup for DP I teStS. ... e 19
Figure 8 — Test setup for impulse iMriuZity 1E€SES ... 23
Figure 9 — Test setup for dir€Ct ES D tE S i e 27
Figure A.1 — General drawing>f ti:e circuit diagram of test network for standard LIN
transceiver ICS for fUNCHION U 1 3T, e 30
Figure A.2 — General drawing 2r the circuit diagram of the test network for ICs with
embedded LIN transcaive: for functional test ... ... 32
Figure A.3 — Genera' dré wing of the circuit diagram for direct ESD tests of LIN
transceiver ICS.in UNPUNVEIEA MOUE ...iuuiiii e e e e e e e e e e e eaees 32
Figure B.Z — I xan.ple of IC interconnections of LIN signal ..........ccocoiiiiiiiiien, 33
Figure B.2 — =xample of ESD test board for LIN transceiver ICS ..........cooiiiiiiiiiiiiiiiineeeeen 34
Figure C 1 — Example of limits for RF @mMiSSION ....cuuiiuiiiiii e 36
Figuse C... — Example of limits for RF immunity for functional status class Ajc .............ceeeenn. 36
Figwre C.3 — Example of limits for RF immunity for functional status class C|c or D|c .......... 37
Figure D.1 — Test setup for iNdireCt ESD tESTS ..euiniiiiiiiii e 38
Figure D.2 — Example of ESD current wave form for indirect ESD test at Vegp = -8 kV....... 39
Table 1 — Overview of required measurements and teSIS ........ooiiiiiiii i 9
Table 2 — Supply and ambient conditions for functional operation .............ccccooiiiiiiiiininenen. 10

Table 3 — Definition of coupling ports and coupling network component values for
{0 To A0 o =Y I (T £ 12


https://www.stdhive.com/standards/iec-62228-2-ed-10-b2016-pdf/

-4 - IEC 62228-2:2016 © IEC 2016

Table 4 — Definitions of coupling ports for unpowered ESD teStS.......cociiiiiiiiiiiiiiiiiieeen, 13
Table 5 — Communication test Signal TXL ..o e 13
Table 6 — Communication test SigNal TX2 ... e 14
Table 7 — Wake-up test Signal TX 3 .. e 14
Table 8 — Evaluation criteria for Standard LIN transceiver IC in functional operation

0 To o [P 15
Table 9 — Evaluation criteria for ICs with embedded LIN transceiver in functional

(0T 011 = T ] T 40 Yo [t 16
Table 10 — Definition of functional status ClaSSeS ......c.iuiiiiiiii e 17
Table 11 — Parameters for emisSSion MeasUreMeNtS .. .....iuu it 18
Table 12 — Settings of the RF measurement equipment .......cooviviiiiiiie e 10
Table 13 — Specifications for DPI eSS ....iviiiiiiiiieee e e e 20
Table 14 — Required DPI tests for functional status class A|c evaluation of standar'

[ VB =T g o ST A= G O P PP 21
Table 15 — Required DPI tests for functional status class A|c evaluation of IC2. vith
embedded LIN tranSCEIVET .. ...ttt e e e eae e ees 22
Table 16 — Required DPI tests for functional status class C|c or B|~evaluaion of

standard LIN transceiver ICs and ICs with embedded LIN transceive. ... .......ccoccoveiineinnennnn. 22
Table 17 — Specifications for impulse Immunity teStS ... i 24
Table 18 — Parameters for impulse immunity test...............o..... TP 24
Table 19 — Required impulse immunity tests for functioral ctatus class A|c evaluation

of standard LIN tranSCeIVET ICS ... e e e ees 25
Table 20 — Required impulse immunity tests for fu/ictional status class A|c evaluation

of ICs with embedded LIN tranSCeIVET ... ... e 25
Table 21 — Required impulse immunity tests:for functional status class C ¢ or D|c

evaluation of standard LIN transceiver IC< ani ICs with embedded LIN transceiver.............. 26
Table 22 — Recommendations for dirent ET) teSTS. ...t 28
Table B.1 — Parameter ESD test CirCL e DUard ........oveuiiiiiii e 34

Table C.1 — Example of limits for ‘mp tlse immunity for functional status class C|¢c or
Dic 37

Table D.1 — Specifications ‘ci it direCt ESD teSES ...cuiiiiiii e 40


https://www.stdhive.com/standards/iec-62228-2-ed-10-b2016-pdf/

IEC 62228-2:2016 © IEC 2016 -5-

1)

2)

3)

4)

5)

6)

7

8)

9)

INTERNATIONAL ELECTROTECHNICAL COMMISSION

INTEGRATED CIRCUITS -
EMC EVALUATION OF TRANSCEIVERS -

Part 2: LIN transceivers

FOREWORD

The International Electrotechnical Commission (IEC) is a worldwide organization for standardization comp isiny
all national electrotechnical committees (IEC National Committees). The object of IEC is _to ,ron.ote
international co-operation on all questions concerning standardization in the electrical and ele tron.> fie us. To
this end and in addition to other activities, IEC publishes International Standards, Technicai ~oeci..cations,
Technical Reports, Publicly Available Specifications (PAS) and Guides (hereafter referred o as “IEC
Publication(s)”). Their preparation is entrusted to technical committees; any IEC National C. mmittee interested
in the subject dealt with may participate in this preparatory work. International, gcieri mental and non-
governmental organizations liaising with the IEC also participate in this preparation.” =C cu. aborates closely
with the International Organization for Standardization (ISO) in accordance witk. con ‘ition, determined by
agreement between the two organizations.

The formal decisions or agreements of IEC on technical matters express, as ne rly a; possible, an international
consensus of opinion on the relevant subjects since each technical committe. tias representation from all
interested IEC National Committees.

IEC Publications have the form of recommendations for international L 2 aid are accepted by IEC National
Committees in that sense. While all reasonable efforts are made .0 ensu.e that the technical content of IEC
Publications is accurate, IEC cannot be held responsible for. th. wey in which they are used or for any
misinterpretation by any end user.

In order to promote international uniformity, IEC Nation~i Co. mittees undertake to apply |IEC Publications
transparently to the maximum extent possible in their naticnal and regional publications. Any divergence
between any IEC Publication and the corresponding nation.'. <. regional publication shall be clearly indicated in
the latter.

IEC itself does not provide any attestation of ~on.ormi.r. Independent certification bodies provide conformity
assessment services and, in some areas, access . |I[EC marks of conformity. IEC is not responsible for any
services carried out by independent certificatio.» Ladies.

All users should ensure that they have th. lutest edition of this publication.

No liability shall attach to IEC or its di >ctors, employees, servants or agents including individual experts and
members of its technical committees and .EC National Committees for any personal injury, property damage or
other damage of any nature wha.~ever, whether direct or indirect, or for costs (including legal fees) and
expenses arising out of the puulication, use of, or reliance upon, this IEC Publication or any other IEC
Publications.

Attention is drawn to the 1 armative references cited in this publication. Use of the referenced publications is
indispensable for the/cor. 2ct application of this publication.

Attention is drawn to e possibility that some of the elements of this IEC Publication may be the subject of
patent rights. |1=C shall 1. >t be held responsible for identifying any or all such patent rights.

Internationcl t*andard IEC 62228-2 has been prepared by subcommittee 47A: Integrated
circuits, of IET technical committee 47: Semiconductor devices.

Thu texc f this standard is based on the following documents:

FDIS Report on voting

47A/994/FDIS 47A/998/RVD

Full information on the voting for the approval of this standard can be found in the report on
voting indicated in the above table.

This publication has been drafted in accordance with the ISO/IEC Directives, Part 2.


https://www.stdhive.com/standards/iec-62228-2-ed-10-b2016-pdf/

-6- IEC 62228-2:2016 © IEC 2016

A list of all parts in the IEC 62228 series, published under the general title Integrated
circuits — EMC evaluation of transceivers, can be found on the IEC website.

The committee has decided that the contents of this publication will remain unchanged until
the stability date indicated on the IEC website under "http://webstore.iec.ch" in the data
related to the specific publication. At this date, the publication will be

e reconfirmed,

e withdrawn,

e replaced by a revised edition, or

e amended.

IMPORTANT - The ‘colour inside' logo on the cover page of this publicatior. inaicates
that it contains colours which are considered to be useful for the correct
understanding of its contents. Users should therefore print this decuinent using a
colour printer.
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INTEGRATED CIRCUITS -
EMC EVALUATION OF TRANSCEIVERS -

Part 2: LIN transceivers

1 Scope

This part of IEC 62228 specifies test and measurement methods for EMC evaluation ¢7 LIN
transceiver ICs under network condition. It defines test configurations, test conditior>, st
signals, failure criteria, test procedures, test setups and test boards. It is applicable. for
standard LIN transceiver ICs and ICs with embedded LIN transceiver and covers

e the emission of RF disturbances,

e the immunity against RF disturbances,

e the immunity against impulses and

e the immunity against electrostatic discharges (ESD).
2 Normative references

The following documents are referred to in the text in sich a way that some or all of their
content constitutes requirements of this documen* For J~ted references, only the edition
cited applies. For undated references, the latest editic oi the referenced document (including
any amendments) applies.

IEC 61967-1, Integrated circuits — Measurement of electromagnetic emissions 150 kHz to
1 GHz - Part 1: General conditions and defin'tiors

IEC 61967-4, Integrated circuits — ‘Mleasurement of electromagnetic emissions 150 kHz to
1 GHz - Part 4: Measurement of canc 'cted emissions — 1 /150 Q2 direct coupling method

IEC 62132-1, Integrated circuic. — Measurement of electromagnetic immunity — Part 1:
General conditions and def nitions

IEC 62132-4, Integraod circuits — Measurement of electromagnetic immunity 150 kHz to
1 GHz — Part 4: Dire~t R - power injection method

IEC 62215-3; Imwograted circuits — Measurement of impulse immunity — Part 3: Non-
synchronou: trensient injection method

ISO 7637-2, Road vehicles — Electrical disturbances from conduction and coupling — Part 2:
Electricai transient conduction along supply lines only

30 10605, Road vehicles — Test methods for electrical disturbances from electrostatic
discharge

ISO 17987-6.2 1, Road vehicles — Local interconnect network (LIN) — Part 6: Protocol
conformance test specification

1 To be published.
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