IEC 62433-1

Edition 1.0 2019-03

INTERNATIONAL
STANDARD

colour
inside

EMC IC modelling —

Part 1: General modelling framework

INTERNATIONAL

ELECTROTECHNICAL

COMMISSION

ICS 31.200 ISBN 978-2-8322-6601-4

Warning! Make sure that you obtained this publication from an authorized distributor.

® Registered trademark of the International Electrotechnical Commission



-2- IEC 62433-1:2019 © |IEC 2019

CONTENTS

L@y A @ T I PPN 5
1 S T oo o 1S 7
2 NOIMAtIVE FEIEIENCES ...oeiii e e 7
3  Terms, definitions, abbreviated terms and conventions...........c..oooiiiiiiii i, 7
3.1 Terms and definitioNS .. ..o 7
3.2 Abbreviated terMS ... .o 10
3.3 L0701 AV 7-Y o) 1o o 1= PP 11

4 Definition Of MOAEIS ... .o e 11
4.1 LT a1 =Y PP 11
4.2 Conducted emission MOl ... 11
4.3 Radiated emission MOdel . ... ... 11
4.4 Conducted immunity MOdel .......couiiii 12
4.5 Radiated immunity model .. ... 12
4.6 Conducted pulse immunity model..........coouiiiiii 12

5 Modelling apPrOaChes ... . .o 12
5.1 LT a1 = PP 12
5.2 Black box modelling approach ... ... 13
5.3 Equivalent circuit modelling approach ..........ooe oo 13
54 Other modelling approaChes ... ..o e 14
5.4.1 GBNEIAL L. s 14
5.4.2 Electromagnetic modelling approach ... 14
5.4.3 Statistical modelling approach ... 14
Requirements of model desCription.........cciiiiiiiii e 14
Model data exchange format.........cccooiii 14

7.1 BN Al e e 14
7.2 IC_EMOCIML StrUCIUIE ... it 15
7.3 IC_EMCIML COMPONENTS .. et e e e 16
7.3.1 ROOt @lemMENt .. 16
7.3.2 Global element ... 16
7.3.3 Header SECHON ... 16
7.3.4 Lead element. ... ..o 17
7.3.5 Lead_definitions SeCioN ... 17
7.3.6 Macromodels SECHION ... .. 17
7.3.7 FrequUeNnCY SECHION ... 18
7.3.8 Validity SECHION . oui 19
7.3.9 PAN SECHION o 20
7.3.10 NID SECHION o 21
7.3.11 IDC SECHION .. 21
7.3.12 1@ SO IO e 21
7.3.13 I SO ON e 22
7.3.14 F D S CtION . .. 22
7.3.15 Voltage, Current and Power secCtions ..........coiiiiiiiii e 23
7.3.16 TabIE SECHION .. 23
7.3.17 Coordinate_system SECiON ... ..o 24
7.3.18 ReferenCe SECHION. ... i 24

Annex A (normative) Requirements for EMC IC models .........coooiiiiiiiiiiiic e, 25



IEC 62433-1:2019 © |IEC 2019 -3-

Annex B (normative) Preliminary definitions for XML representation ...............cc.cooeiinin. 26
B.1 D I o - =3 Lo S 26
B.1.1 XML deClaration ... ... 26
B.1.2 BasiC @lements ..o 26
B.1.3 ROOt @lemMENt ..o 26
B.1.4 (O70T0 01 1 1= o | £ P 26
B.1.5 Line terminations ... ... 27
B.1.6 Element NierarChy . ..o 27
B.1.7 Element attributes ... 27
B.2 KeyWord reqUINEMENTS ... e e e e e e e e e aaenas 27
B.2.1 LT o= = | P 27
B.2.2 Keyword CharacCters ... ... 27
B.2.3 LRGN AT e o = Y 1 - b 28
B.2.4 File StrUCTUNE o e 28
B.2.5 VAU S .o 30
Annex C (normative) IC_EMCML valid keywords and USage .......cccoovuiiiiiiiiiiiiiiiiieeeeeeeen 32
C.1 ROOt €leMENTt KEYWOIAS ... ..iviiiiie e e eeas 32
C.2 GlODal KEYWOIAS ..ot 33
C.3 File header KEYWOTIAS .....ovniiii e e e e 33
C4 Lead keyword attribUutes .........oouii 35
C.5 Submodel element attributes ... ... 36
C.6 Vector element KEYWOIAS ......c.ooniiiiii e 36
C.7 Lead definitions section attributes ... 37
C.7.1 GBNEIAL L. s 37
C.7.2 Lead element attributes ... ... 38
C.8 Validity SECHION KEYWOIAS ... ouuiiiiiie e e 38
C.9 Subckt section attributes ... ... 38
C.10  Netlist SECHON KEYWOIAS .....itiiiiiii e 39
C. 11 Pdn and Ibc SeCtion KEYWOIdS .......ccuiiuiiiiiiiiiie e 39
C.11.1 LT o= = | P 39
C.11.2 Lead element attributes in the Pdn section ..., 40
C.11.3 Lead element attributes in the Ibc section................ 42
C.12 12 SECHION KEYWOIAS ..ouiiiiie ettt 44
C.121 L= a1 Y PR 44
C.12.2 Lead element attributes ... ... 44
C.12.3 Voltage seCtion KEYWOIAS ... 45
C12.4 Current seCtion KEYWOIAS ... ... 46
C.12.5 Pulse element KEYWOIAS .......oouiiiiiiiiie e 48
C.13 b SECHON KEYWOIAS ..uiieiiiiiii e e e 50
C.131 Lead element KEYWOIdS .....ccuuiiiiiiiii e e 50
C.13.2 Max_power_level section KEYWOrdS .........couiieiiiiiiiiiii e 51
C.13.3 Voltage seCtion KEYWOIdS ......couiiiiiii e 51
C.13.4 Current s€CtiON KEYWOIAS .....uuiiniiiiiii e e 52
C.13.5 Power SeCtion KEYWOIAS ... .c.uiiiiiiiii e 53
C.13.6 Test_criteria SECtiON KEYWOIdS ... .. ciuiiiiiiii e 54
C.14  NIb SECHION KEYWOIAS ...ttt et e e e e e e et e e e e e e e eas 55
C. 15  FD SECHON KEYWOIAS ...ttt 56
C.15.1 Lead element KEYWOIAS . ..ot 56

C.15.2 Table element KEYWOrdS .. ... 57



-4 - IEC 62433-1:2019 © |IEC 2019

C.15.3 Test_characteristics element attributes ... 58
BB O g AP Y e 59
Figure B.1 — MUltiple XML fil@S ...euiiniii e e 29
Figure B.2 — XML files with data files (*.dat) .......coooiiii 29
Figure B.3 — XML files with additional files ....... ..o 30
Figure C.1 — Pulse signal as defined using the Pulse element..................coooiiiiiiiiininen, 50
Table 1 — Attributes of Lead keyword in the Lead_definitions section....................ccoiial. 17
Table 2 — General definition of the Subckt attributes ..., 18
Table 3 — Definition of the Validity SECLION .........cooiiiiii e 19
Table A.1 — Requirements for model description ......... ..o 25
Table B.1 — Valid 10garithmiC UNItS ... 31
Table C.1 — RoOt element KEYWOIAS ... ... i 32
Table C.2 — GIobal KEYWOIAS .....ouiiiiiie e e e 33
Table C.3 — Header element KEYWOIAS .. ......oiuiiiiiiiie e 34
Table C.4 — Lead element KEYWOIAS ...t 35
Table C.5 — Submodel element KEYWOIdS .......couiiiiiii e 36
Table C.6 — Vector element KEYWOIAS .. ... e e 37
Table C.7 — Valid elements in the Lead _definitions section..............ccccoiiiiiiiiiiiiiiicecee, 37
Table C.8 — Attributes of the Lead element in the Lead_definitions section ........................... 38
Table C.9 — Validity element KEYWOIdS. ... ..o 38
Table C.10 — Subckt element KEYWOIAS ... ...oiuiiiiiiiie e 39
Table C.11 — Netlist element KEYWOTAS ........couiiiiiiiiiiie e 39
Table C.12 — Pdn element KEYWOIAS .. ... 40
Table C.13 — Attributes of the Lead element in the Pdn section ..., 41
Table C.14 — Attributes of the Lead element in the /bc section.........cc.ccooviiiiiiiiiiincinn 43
Table C.15 — Valid keywords in the /a SeCtion .............oiiiiiii i 44
Table C.16 — Attributes of the Lead element in the la section................ . 44
Table C.17 — Voltage element KEYWOIAS ........iiiiiiiiii e 45
Table C.18 — Current element KEYWOIdS .........oiuiiiiiiiiiii e 47
Table C.19 — Attributes of the Pulse element ... 48
Table C.20 — Lead element keywords in the b section............coooiiiiiiii 50
Table C.21 — Max_power_level section KEYWOrdsS ..o 51
Table C.22 — Voltage SECtioN KEYWOIAS ......uiiniiiiiiiiiie e e e e 52
Table C.23 — Current s€CtiON KEYWOIAS .......uiiuiiiiiiiie e e e 53
Table C.24 — Power SECHION KEYWOIAS ... .cuuiii i 54
Table C.25 — Test_criteria Section KEYWOIrdS .......ccuiiiiiiiiiiie e 55
Table C.26 — Lead element keywords in the NIb section ............cccoooiiiiiiiiiiici e, 55
Table C.27 — Lead element keywords in the Fb section...........c.cooiiiiiiiiiiiiiicie e, 56
Table C.28 — Table element keywords in the Fb section...........ccooooiiiiiiiii 57

Table C.29 — Test_charactetistics element keywords in the Fb section ............cccoccoviiiinenn. 58



IEC 62433-1:2019 © |IEC 2019 -5-

INTERNATIONAL ELECTROTECHNICAL COMMISSION

EMC IC MODELLING -
Part 1: General modelling framework

FOREWORD

1) The International Electrotechnical Commission (IEC) is a worldwide organization for standardization comprising
all national electrotechnical committees (IEC National Committees). The object of IEC is to promote
international co-operation on all questions concerning standardization in the electrical and electronic fields. To
this end and in addition to other activities, IEC publishes International Standards, Technical Specifications,
Technical Reports, Publicly Available Specifications (PAS) and Guides (hereafter referred to as “IEC
Publication(s)”). Their preparation is entrusted to technical committees; any IEC National Committee interested
in the subject dealt with may participate in this preparatory work. International, governmental and non-
governmental organizations liaising with the IEC also participate in this preparation. IEC collaborates closely
with the International Organization for Standardization (ISO) in accordance with conditions determined by
agreement between the two organizations.

2) The formal decisions or agreements of IEC on technical matters express, as nearly as possible, an international
consensus of opinion on the relevant subjects since each technical committee has representation from all
interested IEC National Committees.

3) IEC Publications have the form of recommendations for international use and are accepted by IEC National
Committees in that sense. While all reasonable efforts are made to ensure that the technical content of IEC
Publications is accurate, IEC cannot be held responsible for the way in which they are used or for any
misinterpretation by any end user.

4) In order to promote international uniformity, IEC National Committees undertake to apply IEC Publications
transparently to the maximum extent possible in their national and regional publications. Any divergence
between any IEC Publication and the corresponding national or regional publication shall be clearly indicated in
the latter.

5) IEC itself does not provide any attestation of conformity. Independent certification bodies provide conformity
assessment services and, in some areas, access to IEC marks of conformity. IEC is not responsible for any
services carried out by independent certification bodies.

6) All users should ensure that they have the latest edition of this publication.

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

8) Attention is drawn to the Normative references cited in this publication. Use of the referenced publications is
indispensable for the correct application of this publication.

9) Attention is drawn to the possibility that some of the elements of this IEC Publication may be the subject of
patent rights. IEC shall not be held responsible for identifying any or all such patent rights.

International Standard IEC 62433-1 has been prepared by subcommittee 47A: Integrated
circuits, of IEC technical committee 47: Semiconductor devices.

IEC 62433-1 cancels and replaces IEC TS 62433-1 published in 2011. This edition constitutes
a technical revision.

This edition includes the following significant technical changes with respect to
IEC TS 62433 1:2011:

Incorporation of a data exchange format for an integrated circuit’s model representation.
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The text of this International Standard is based on the following documents:

CDV Report on voting
47A/1042/CDV 47A/1055/RVC

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

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

A list of all parts of the IEC 62433 series, under the general titte EMC IC modelling, can be
found on the IEC website.

The committee has decided that the contents of this document will remain unchanged until the
stability date indicated on the IEC website under "http://webstore.iec.ch" in the data related to
the specific document. At this date, the document 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 publication indicates
that it contains colours which are considered to be useful for the correct
understanding of its contents. Users should therefore print this document using a
colour printer.
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EMC IC MODELLING -

Part 1: General modelling framework

1 Scope

This part of IEC 62433 specifies the framework and methodology for EMC IC macro-modelling.
Terms that are commonly used in IEC 62433 (all parts), different modelling approaches,
requirements and data-exchange format for each model category that is standardized in this
series are defined in this document.

2 Normative references

The following documents are referred to in the text in such a way that some or all of their
content constitutes requirements of this document. For dated references, only the edition
cited applies. For undated references, the latest edition of the referenced document (including
any amendments) applies.

IEC 62433 (all parts), EMC IC modelling

ISO 8879, Information processing — Text and office systems — Standard Generalized Markup
Language (SGML)

ANSI INCITS 4:1986, Information Systems — Coded Character Sets — 7-Bit American National
Standard Code for Information Interchange (7-Bit ASCII)
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