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INTERNATIONAL ELECTROTECHNICAL COMMISSION

EMC IC MODELLING -

Part 6: Models of integrated circuits for pulse immunity behavioural
simulation — Conducted pulse immunity modelling (ICIM-CPI)

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 |, romote
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 Joeci..cations,
Technical Reports, Publicly Available Specifications (PAS) and Guides (hereafter referred » 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 witt 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. iias representation from all
interested IEC National Committees.

IEC Publications have the form of recommendations for international u 2 and 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.armi.;. Independent certification bodies provide conformity
assessment services and, in some areas, acce:s * |[EC marks of conformity. IEC is not responsible for any
services carried out by independent certificatio. tadies.

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

No liability shall attach to IEC or its dii >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 whaw~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 arrmative references cited in this publication. Use of the referenced publications is
indispensable for the/cor. ~ct application of this publication.

Attention is drawn to “2/possibility that some of the elements of this IEC Publication may be the subject of
patent rights. I1=C shall r. >t be held responsible for identifying any or all such patent rights.

Internationc! t*andard IEC 62433-6 has been prepared by subcommittee 47A: Integrated
circuits, of IET technical committee 47: Semiconductor devices.

The texo f this International Standard is based on the following documents:

CbhV Report on voting
47A/1090/CDV 47A/1098/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.
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A list of all parts in the IEC 62433 series, published 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 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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EMC IC MODELLING -

Part 6: Models of integrated circuits for pulse immunity behavioural
simulation — Conducted pulse immunity modelling (ICIM-CPI)

1 Scope

The objective of this part of IEC 62433 is to describe the extraction flow for derivirix an
immunity macro-model of an Integrated Circuit (IC) against conducted Electrostatic Dischai e
(ESD) according to IEC 61000-4-2 and Electrical Fast Transients (EFT) according. to
IEC 61000-4-4.

The model addresses physical damages due to overvoltage, thermal damage and oti.er failure
modes. Functional failures can also be addressed.

This model allows the immunity simulation of the IC in an application. Ti.is njoder is commonly
called "Integrated Circuit Immunity Model Conducted Pulse Immur.ity ", :Clivi-CPI.

The described approach is suitable for modelling analog e, digital and mixed-signal ICs.
Several terminals of an IC can be part of a single model (e.g. gut, output and supply pins).
The implementation of the model is capable of represznting the non-linear behaviour of
overvoltage protection circuits.

The model can be implemented for the use in different software tools for circuit simulation in
time-domain. The described modelling approach <'lowvs simulating device failure due to ESD
or EFT at component and system level considering all components necessary for the immunity
simulation of an IC, such as a PCB or external pratection elements.

This document demonstrates, in detan thc construction of models in a defined XML-based
format which is suitable for the exc-anye of models without any deeper knowledge of the
semiconductor circuit. However. 1.2 model functionality can be implemented in different
formats including, but not ‘imi.ed to, tables, SPICE[1] ' netlists, hardware description
languages such as VHDL-Aw [2) and Verilog-AMS [3].

This document provides:

o the description ¢f ICIM-CPI macro-model elements representing electrical, thermal or
logical beh~iour o1 the IC.

e a universa, data exchange format based on XML.
2 Noimnative references

“ e tulloviing documents are referred to in the text in such a way that some or all of their
~on.znt constitutes requirements of this document. For dated references, only the edition
cied applies. For undated references, the latest edition of the referenced document (including
any amendments) applies.

IEC 61000-4-2, Electromagnetic compatibility (EMC) — Part 4-2: Testing and measurement
techniques — Electrostatic discharge immunity test

1 Numbers in square brackets refer to the bibliography.
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