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INTERNATIONAL ELECTROTECHNICAL COMMISSION
ELECTROMAGNETIC COMPATIBILITY (EMC) -
Part 4-4: Testing and measurement techniques —

Electrical fast transient/burst immunity test

FOREWORD

1) The International Electrotechnical Commission (IEC) is a worldwide organization for standardiz
all national electrotechnical committees (IEC National Committees). The objg
international co-operation on all questions concerning standardization in the electf\
this end and in addition to other activities, IEC publishes International Standards\Techxica Spe'flcatlons
Technical Reports, Publicly Available Specifications (PAS) and Guides (R
Publication(s)”). Their preparation is entrusted to technical committees; a E i \jttee/interested
in the subject dealt with may participate in this preparatory Work i M
governmental organlzatlons Ilalsmg with the IEC also part|C|pate in th

thﬂ comprlsmg

agreement between the two organizations.

2) The formal decisions or agreements of IEC on technical matte as early as possible, an mternatlonal
consensus of opinion on the relevant subjects since eac
interested IEC National Committees.

3) IEC Publications have the form of recommé

4)

the latter.

5) IEC provides no marki
equipment declared to

6) All users should@
No liability shall cht

International Standard IEC 61000-4-4 has been prepared by sub-committee 77B: High
frequency phenomena, of IEC technical committee 77: Electromagnetic compatibility.

It forms Part 4-4 of IEC 61000. It has the status of a basic EMC publication in accordance
with IEC Guide 107, Electromagnetic compatibility — Guide to the drafting of electromagnetic
compatibility publications.

This second edition cancels and replaces the first edition published in 1995 and its amend-
ments 1 (2000) and 2 (2001) and constitutes a technical revision.

This second edition improves and clarifies simulator specifications, test criteria and test set-
ups. Only common mode injection is required.
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The text of this standard is based on the following documents:

FDIS Report on voting
77B/419/FDIS 77B/424/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.

The committee has decided that the contents of this publication will rema
the maintenance result date indicated on the IEC web site under "http
the data related to the specific publication. At this date, the publicatio

snchanged until

« reconfirmed;

« withdrawn;

« replaced by a revised edition, or
« amended.

The contents of the corrigendum of August 2006 a been included in this

B
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INTRODUCTION

IEC 61000 is published in separate parts, according to the following structure:

Part 1: General
General considerations (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)

e product

Part 4: Testing and measurement techniques
Measurement techniques
Testing techniques

Part 5: Installation and mitigation g

Installation guidelines

Mitigation methods and devices
Part 6: Generic standards
Part 9: Miscellaneous

This part is an i
related to elegtri
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ELECTROMAGNETIC COMPATIBILITY (EMC) -

Part 4-4: Testing and measurement techniques —
Electrical fast transient/burst immunity test

1 Scope

This part of IEC 61000-4 relates to the immunity of electrical and electronic equipment to

to electrical fast transients/bursts. It additionally defines ranges of tes
test procedures.

The standard defines:

— test voltage waveform,;
— range of test levels

- testequipm@
— verification proce

— test set-up;

The following referenced documents are indispensable for the application 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 60050-161:1990, International Electrotechnical Vocabulary (IEV) — Chapter 161: Electro-
magnetic compatibility
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3 Terms and definitions
For the purposes of this document, the following terms and definitions, together with those in

IEC 60050-161 apply.

NOTE Several of the most relevant terms and definitions from IEC 60050-161 are presented among the definitions
below.

3.1
burst
sequence of a limited number of distinct pulses or an oscillation of limited duration

[IEV 161-02-07]

3.2

calibration

set of operations which establishes, by reference to standards ¢
under specified conditions, between an indication and a result of a meas

NOTE 1 This term is based on the "uncertainty" approach.

NOTE 2 The relationship between the indications and the resultg
by a calibration diagram.

[IEV 311-01-09]

asurexent can\be eXpressed, in principle,

3.3
coupling
interaction between circuits, transferring energyrox e circuit to another

3.4
common mode (coupling

3.5 Q
coupling clamp

device of defined

3.6
coupli
electrical™s

3.7
decoupling network

electrical circuit for the purpose of preventing EFT voltage applied to the EUT from affecting
other devices, equipment or systems which are not under test

3.8

degradation (of performance)

undesired departure in the operational performance of any device, equipment or system from
its intended performance

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

[IEV 161-01-19]
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3.9
EFT/B
electrical fast transient/burst

3.10

electromagnetic compatibility (EMC)

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]

3.1
EUT
equipment under test

3.12
ground reference plane
flat conductive surface whose potential is used as a commornrefg

[IEV 161-04-36]

3.13

immunity (to a disturbance)

ability of a device, equipment or syste
electromagnetic disturbance

ion in the presence of an

[IEV 161-01-20]

3.14
port

3.15
rise time

3.16
transient
pertaining to o ignating a phenomenon or a quantity which varies between two
consecutive steady States during a time interval which is short compared with the time-scale
of interest

[IEV 161-02-01]

3.17

verification

set of operations which is used to check the test equipment system (e.g. the test generator
and the interconnecting cables) and to demonstrate that the test system is functioning within
the specifications given in Clause 6

NOTE 1 The methods used for verification may be different from those used for calibration.

NOTE 2 The procedure of 6.1.2 and 6.2.2 is meant as a guide to insure the correct operation of the test
generator, and other items making up the test set-up so that the intended waveform is delivered to the EUT.

NOTE 3 For the purpose of this basic EMC standard this definition is different from the definition given in
IEV 311-01-13.
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4 General

The repetitive fast transient test is a test with bursts consisting of a number of fast transients,
coupled into power supply, control, signal and earth ports of electrical and electronic
equipment. Significant for the test are the high amplitude, the short rise time, the high
repetition rate, and the low energy of the transients.

The test is intended to demonstrate the immunity of electrical and electronic equipment when
subjected to types of transient disturbances such as those originating from switching
transients (interruption of inductive loads, relay contact bounce, etc.).

5 Test levels

The preferred test levels for the electrical fast transient test, ap
signal and control ports of the equipment are given in Table 1.

Table 1 — Test levels

Y
Open circuit output test voltage and rege/tion E&Q\of\@ im|}t{lses

On power port, PE }/ On NO (Mutput) signal, data

and control ports

Level Voltage peak Repetition rate
kV \Y kHz
1 0.5 > 0,25 5 or 100
1 0,5 5 or 100

2 1 50r 100

2

3

4 2 50r 100

X2 Slch/\ %pe ial Special Special

NOTE 1 Use of 5kHz'r |t|on rates Wn\( however, 100 kHz is closer to reality. Product committees
s ara rejevant {8r specific products or product types.

ay be clear distinction between power ports and 1/O ports, in which case

6 Test equipment

The verification procedures of 6.1.2 and 6.2.2 are meant as a guide to insure the correct
operation of the test generator, coupling/decoupling networks, and other items making up the
test set-up so that the intended waveform is delivered to the EUT.
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6.1 Burst generator

The simplified circuit diagram of the generator is given in Figure 1. The circuit elements C_,
Rs. Ry, and Cy are selected so that the generator delivers a fast transient under open circuit
conditions and with a 50 Q resistive load. The effective output impedance of the generator
shall be 50 Q.

The major elements of the test generator are:

— high-voltage source;

— charging resistor;

— energy storage capacitor;
— high voltage switch;

— impulse duration shaping resistor;
— impedance matching resistor;

— d.c. blocking capacitor.

Characteristics:

Ositiverhegative
axial, 50 Q
0 nF +20 %

— polarity:

— output type:
— d.c. blocking capaciter

— repetition frequ (see Table 2) £ 20 %
— relation to e asynchronous
— burst durat 15 ms £ 20 % at 5 kHz

0,75 ms + 20 % at 100 kHz
— burst period 300 ms £ 20 %
(see Figure 2)
— wave shape of the pulse
« into 50 Q load rise time ., =5 ns £ 30 %
duration ty (to 50 %) = 50 ns + 30 %
peak voltage = according to Table 2, +10 %
(see Figure 3 for the 50 Q waveshape)
« into 1000 Q load rise time ., =5 ns + 30 %

duration fy (to 50 %) = 50 ns with a tolerance of
-15ns to +100 ns

peak voltage = according to Table 2, +20%
(see Note 2 below Table 2)
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500+2%
1000 Q £ 2 % in parallel with < 6 pF. The resistance
measurement is made at d.c. and the capacitance
measurement is made using a commercially
available capacitance meter that operates at low
frequencies.

— test load impedance

6.1.2 Verification of the characteristics of the fast transient/burst generator

The test generator characteristics shall be verified in order to establish a common reference
for all generators. For this purpose, the following procedure shall be undertaken.

NOTE 1 Measures should be taken to ensure th

Table 2 — Output vol

Set voltage V, (open cMit) (1 000 Vp (50 Q) Repetition
frequency
kV kV kV
kHz

0,25 ) 0,25 0,24 0,125 5 0r 100

0,5 ) 0,48 0,25 5 or 100

1 0,95 0,5 5 or 100

1,9 1 5 or 100

3,8 2 5 or 100

NOTE 3 With the 50 Q load, the measured output voltage is 0,5 times the value of the unloaded voltage as
reflected in the table above.

6.2 Coupling/decoupling network for a.c./d.c. mains supply port

The coupling/decoupling network is required for acceptance tests of a.c./d.c. power supply
ports.
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