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INTERNATIONAL ELECTROTECHNICAL COMMISSION

ELECTROMAGNETIC COMPATIBILITY (EMC) -

Part 4-2: Testing and measurement techniques —
Electrostatic discharge immunity test

FOREWORD
1) The IEC (International Electrotechnical Commission) is a worldwide organization {68 ardjzation comprising
all national electrotechnical committees (IEC National Committees). The op € is bt promote
international co-operation on all questions concerning standardization in the e and e ct Qnic fields. To
this end and in addition to other activities, the IEC publishes Internatigha aratlon is

entrusted to technical committees; any IEC National Committee inters c
participate in this preparatory work. International, governmental and o atizations liaising
with the 1EC also part|C|pate in thIS preparation. The IEC cllab ts s i{th the International

2) The formal decisions or agreements of the IEC on techpical/matters\express, as nearly as possible, an

international consensus of opinion on the relevant subje ical committee has representation
from all interested National Committees

3) The documents produced have the form of\eco i ‘ ongl’use and are published in the form
of standards, technical specifications, techwj and /they are accepted by the National
Committees in that sense

4) In order to promote international unificatin i njttees undertake to apply IEC International
Standards transparently to i eir national and regional standards. Any

divergence between the IEZ St Qrregponding national or regional standard shall be clearly
indicated in the latter.

5) The IEC provides no marki indicate_its approval and cannot be rendered responsible for any
equipment declared to

6) Attention is dra ibil} a \ e’elements of this International Standard may be the subject
of patent rights. 3 i i i

International
frequency p

4-2 has been prepared by subcommittee 77B: High-
chnical committee 77: Electromagnetic compatibility.

It forms<{sectign par 4 of IEC 61000. It has the status of a basic EMC publication in

It is based on the~YEC 60801-2 (second edition: 1991). Electromagnetic compatibility for
industrial process measurement and control equipment — Part 2: Electrostatic discharge
requirements, prepared by IEC technical committee 65: Industrial-process measurement and
control.

According to a recommendation of ACEC at its meeting of December 1989, the scope of this
standard has been extended to all kinds of electrical and electronic equipment. For this
purpose it has been decided to transfer the 60801 series of publications to the 61000-4
series: EMC testing and measurement techniques, of technical committee 77.
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No technical changes, only editorial amendments, have been made with this transfer and
reference to IEC 60801-2 (1991) or IEC 61000-4-2 is equivalent.

This consolidated version of IEC 61000-4-2 consists of the first edition (1995) [documents
77B(CO)21 and 77B/145/RVD], its amendment1 (1998) [documents 77B/216/FDIS and
77B/226/RVD] and amendment 2 (2000) [documents 77B/291+292/FDIS and 77B/298+299/RVD].

The technical content is therefore identical to the base edition and its amendments and has
been prepared for user convenience.

It bears the edition number 1.2.

A vertical line in the margin shows where the base publication
amendments 1 and 2.

Annexes A and B are for information only.
The committee has decided that the contents of the base publica 9 amendments will

* reconfirmed;
* withdrawn;
» replaced by a revised edition, or

&&%
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INTRODUCTION

IEC 61000-4 is a part of the IEC 61000 series, according to the following structure:

Part 1: General
General consideration (introduction, fundamental principles)
Definitions, terminology
Part 2: Environment
Description of the environment
Classification of the environment
Compatibility levels
Part 3: Limits

Emission limits

Immunity limits (in so far as they do not fall under the
committees)

the product

Part 4: Testing and measurement techniques
Measurement techniques
Testing techniques

Part 5: Installation and mitigation guidé
Installation guidelines
Mitigation methods and devices

Part 9: Miscellaneous

Each part is further supdivided i QI are to be published either as international

These sections@’

accordingly.

published in chronological order and numbered

This section js
procedures rgé

sfandard which gives immunity requirements and test
atic discharge™.
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ELECTROMAGNETIC COMPATIBILITY (EMC) —

Part 4-2: Testing and measurement techniques —
Electrostatic discharge immunity test

1 Scope

performance of electrical and electronic equipment
discharges. In addition, it includes electrostatic discharge
objects near vital equipment.

This standard defines:

— typical waveform of the discharge <
— range of test levels;

— test equipment;
— test set-up;

— test procedure.

This standard gives specifiCs \ performed in "laboratories” and "post-installation
tests" performe j i i

This standard does sify the tests to be applied to particular apparatus or
) general basic reference to all concerned product
committees of~the\lEG. committees (or users and manufacturers of equipment)

remain respansibte appropriate choice of the tests and the severity level to be applied

users and manufactupers are strongly recommended to consider (in their future work or
revision of old standards) the adoption of the relevant immunity tests specified in this
standard.
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2 Normative references

The following normative documents contain provisions which, through reference in this text,
constitute provisions of this section of IEC 61000-4. At the time of publication, the editions
indicated were valid. All normative documents are subject to revision, and parties to
agreements based on this section of IEC 61000-4 are encouraged to investigate the
possibility of applying the most recent editions of the normative documents indicated below.
Members of IEC and ISO maintain registers of currently valid International Standards.

IEC 60050(161):1990, International Electrotechnical Vocabulary (IEV) — Chapter 161:
Electromagnetic compatibility

IEC 60068-1:1988, Environmental testing — Part 1: General and guidgH

3 General

NOTE From the technical p of Vi q the phenomenon would be "static electricity
dlscharge However, the term ' ectr ic di } i |dely used in the technical world and in technical

4.1
degradation
an undesired
from its intended pe

departuke in the operational performance of any device, equipment or system
ormance. [IEV 161-01-19]

NOTE The term "degradation” can apply to temporary or permanent failure.

4.2

electromagnetic compatibility (EMC)

the ability of an equipment or system to function satisfactorily in its electromagnetic
environment without introducing intolerable electromagnetic disturbances to anything in that
environment. [IEV 161-01-07]
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4.3

antistatic material

material exhibiting properties which minimize charge generation when rubbed against or
separated from the same or other similar materials

4.4

energy storage capacitor

the capacitor of the ESD-generator representing the capacity of a human body charged to the
test voltage value. This may be provided as a discrete component, or a distributed
capacitance

4.5
ESD
electrostatic discharge (see 4.10)

4.6
EUT
equipment under test

4.7
ground reference plane (GRP)
a flat conductive surface whose potentigal i

4.8
coupling plane

4.9

holding time
interval of time
discharge, is not

4.10

the ability of a devic€g, equipment or system to perform without degradation in the presence of
an electromagnetic disturbance. [IEV 161-01-20]

4.12

contact discharge method

a method of testing, in which the electrode of the test generator is held in contact with the
EUT, and the discharge actuated by the discharge switch within the generator

4.13

air discharge method

a method of testing, in which the charged electrode of the test generator is brought close to
the EUT, and the discharge actuated by a spark to the EUT
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4.14
direct application
application of the discharge directly to the EUT

4.15

indirect application

application of the discharge to a coupling plane in the vicinity of the EUT, and simulation of
personnel discharge to objects which are adjacent to the EUT

5 Test levels

The preferential range of test levels for the ESD test is given in table 1.

Testing shall also be satisfied at the lower levels given in table 1.

la - Cont}aM ge 1b — Air discharge

Test, \) Test voltage
Level Level
kv

1 1 2
2 2 4
3 6 3 8
4 4 15
x 1 x Special

a%%l vek _The Jevel has to be specified in the dedicated equipment specification. If higher
voltage hantho n are specified, special test equipment may be needed.
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6 Test generator

The test generator consists, in its main parts, of:

charging resistor R;

energy-storage capacitor Cg;
— distributed capacitance Cy;
— discharge resistor Ry;

— voltage indicator;
— discharge switch;
— interchangeable tips of the discharge electrode (see figure 4);

— discharge return cable;
— power supply unit.

A simplified diagram of the ESD generator is given in figure ANSEUE al details are not

6.1 Characteristics and performan
Specifications
— energy storage capaci

— discharge resistange 0Q+10 %;

— charging resistance
— output voltag eg

between 50 MQ and 100 MQ;

up to 8 kV (nominal) for contact discharge;
up to 15 kV (nominal) for air discharge;

— tolerance of the oltp +5 %);
— polarity of the sutput positive and negative (switchable);
— holding time; at least 5 s;

— discharge single discharge (time between successive
discharges at least 1 s);

waveshape of th& discharge current: see 6.2.

NOTE 1 Open circuit voltage measured at the energy storage capacitor.

NOTE 2 The generator should be able to generate at a repetition rate of at least 20 discharges per second for
exploratory purposes only.

The generator shall be provided with means of preventing unintended radiated or conducted
emissions, either of pulse or continuous type, so as not to disturb the EUT or auxiliary test
equipment by parasitic effects.

The energy storage capacitor, the discharge resistor, and the discharge switch shall be
placed as close as possible to the discharge electrode.

The dimensions of the discharge tips are given in figure 4.
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