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INTERNATIONAL ELECTROTECHNICAL COMMISSION

ELECTROMAGNETIC COMPATIBILITY (EMC) —

Part 4-3: Testing and measurement techniques -
Radiated, radio-frequency, electromagnetic field immunity test

FOREWORD

1) The IEC (International Electrotechnical Commission) is a worldwide organization fgr standardizatien comprising

Q

international co-operation on all questions concerning standardlzatlon in the e
this end and in addition to other activities, the IEC publishes Internatignal aratlon is
entrusted to technical committees; any IEC National Committee inte i } alt with may
participate in this preparatory work. International, governmental and.no govern Renta anizations liaising
with the IEC also participate in this preparation. The IEC collaborateeg izati
for Standardization (ISO) in accordance with conditions determ
organizations.

2) The formal decisions or agreements of the IEC on techpical

3) The documents produced have the form oKrecomme
of standards, technical specifications, i
Committees in that sense.

4) In order to promote international unificatign,
Standards transparently to the maximum)\ exte i i eir national and regional standards. Any
divergence between the IEC/ S a ational or regional standard shall be clearly

5) The IEC provides no maxki incl its approval and cannot be rendered responsible for any

6) Attention is dra
of patent rights. E ible for identifying any or all such patent rights.

International Starida 000-4;3 has been prepared by subcommittee 77B: High

frequency pheno shaical committee 77: Electromagnetic compatibility.

This congolid ' 61000-4-3 is based on the second edition (2002) [documents
77B/339 ‘ NFZB /RVD] and its amendment 1 (2002) [documents 77B/352/FDIS and
77B/359/R

It has the status of avbasic EMC publication in accordance with IEC Guide 107.
It bears the edition number 2.1.

A vertical line in the margin shows where the base publication has been modified by
amendment 1.

Annex J forms an integral part of this standard.

Annexes A to | as well as annex K are for information only.
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The committee has decided that the contents of this publication will remain unchanged until
2005. At this date, the publication will be

¢ reconfirmed;
e withdrawn;
* replaced by a revised edition, or

¢ amended.

@C@
S
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INTRODUCTION

This standard is part of the IEC 61000 series, 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 responsibilig
Part 4: Testing and measurement techniques
Measurement techniques
Testing techniques
Part 5: Installation and mitigation guidelines
Installation guidelines
Mitigation methods and devices
Part 9: Miscellaneous

This section is an
procedures rela @
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ELECTROMAGNETIC COMPATIBILITY (EMC) -

Part 4-3: Testing and measurement techniques —
Radiated, radio-frequency, electromagnetic field immunity test

1 Scope and object

This section of IEC 61000-4 is applicable to the immunity of electrical and electronic equipment
to radiated electromagnetic energy. It establishes test levels and the requined test procedures.

The object of this section is to establish a common reference for ev ance of
electrical and electronic equipment when subjected to radio-frequency fields
Testing is not required at frequencies other than those specifi

The possible future introduction of new radio services whic ma ormance of
electrical and electronic equipment may result in test levels

bands.

This section deals with immunity tests related to_gene articular considerations
are devoted to the protection against rad digital radio telephones

NOTE Test methods are defined in this section for measuring\the effect that glectromagnetic radiation has on the
equipment concerned. The simulation and measu adiation is not adequately exact for
quantitative determination of effects. The te i jecti

responsible for the_app
equipment. @

dated references, . oni ion cited applies. For undated references, the latest edition of
cluding any amendments) applies.

magnetic compatibili

IEC 61000-4-6:1996, Electromagnetic compatibility (EMC) — Part 4: Testing and measurement
techniques — Section 6: Immunity to conducted disturbances induced by radio-frequency fields
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3 General

Most electronic equipment is, in some manner, affected by electromagnetic radiation. This
radiation is frequently generated by such sources as the small hand-held radio transceivers
that are used by operating, maintenance and security personnel, fixed-station radio and
television transmitters, vehicle radio transmitters, and various industrial electromagnetic
sources.

In recent years there has been a significant increase in the use of radio telephones and other
radio transmitters operating at frequencies between 0,8 GHz and 3 GHz. Many of these
services use modulation techniques with a non-constant envelope (e.g. TDMA).

In addition to electromagnetic energy deliberately generated, there is Als
caused by devices such as welders, thyristors, fluorescent lights, swi

because of the effect of surrounding structures

4 Definitions

For the purposes of this setti alldwing definitions, together with those in
IEC 60050(161) apply.

4.1
amplitude mod
process by which the

4.2
anechoic ch@
shielded
internal

wave is varied following a specified law

v

4.2.1
fully anechoic chair
shielded enclosure whose internal surfaces are totally lined with anechoic material

4.2.2

semi-anechoic chamber

shielded enclosure where all internal surfaces are covered with anechoic material with the
exception of the floor, which shall be reflective (ground plane)

4.2.3
modified semi-anechoic chamber
semi-anechoic chamber which has additional absorbers installed on the ground plane
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4.3

antenna

transducer which either emits radio-frequency power into space from a signal source or
intercepts an arriving electromagnetic field, converting it into an electrical signal

4.4
balun
device for transforming an unbalanced voltage to a balanced voltage or vice versa [IEV 161-04-34]

4.5

continuous waves (CW)
electromagnetic waves, the successive oscillations of which are identic
conditions, which can be interrupted or modulated to convey information

r steady-state

4.6
electromagnetic (EM) wave

the electric and magnetic fields

4.7

far field
region where the power flux density fro
law of the distance.

For a dipole this corresponds to distances
radiation

4.8

field strength
the term "field strength® is easurements made in the far field. The
measurement m [ ' e ¢ or the magnetic component of the field and may be
expressed as V/@ g

NOTE For measuremeni{s m eld/ the term "electric field strength" or "magnetic field strength” is
used according to whether\the re uIt Rt electrl or magnetic field, respectively, is measured. In this field region, the
relationship between he ¢ field strength and distance is complex and difficult to predict, being
dependent on th 8 9 |nvo ved. Inasmuch as it is not generally feasible to determine the time and

s components of the complex field, the power flux density of the field is

similarly indetermjnate.
4.9
frequency band

continuous range of\frequencies extending between two limits

4.10
induction field

predominant electric and/or magnetic field existing at a distance d < A/2m, where A is the
wavelength and the physical dimensions of the source are much smaller than distance d

4.1
isotropic
having properties of equal values in all directions

412
polarization
orientation of the electric field vector of a radiated field
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413

shielded enclosure

screened or solid metal housing designed expressly for the purpose of isolating the internal
from the external electromagnetic environment. The purpose is to prevent outside ambient
electromagnetic fields from causing performance degradation and to prevent emission from
causing interference to outside activities

4.14

stripline

terminated transmission line consisting of two parallel plates between which a wave is
propagated in the transverse electromagnetic mode to produce a specified field for testing
purposes [IEV 161-04-31]

415
spurious radiation
any undesired electromagnetic emission from an electrical devic

4.16
sweep
continuous or incremental traverse over a range of freg

417
transceiver

4.18
human body-mounted equi
equipment which is intend
hand-held devices whi
as electronic aid device

maximum RMS valueé

the highest short-
modulation period
in figure 1b), t

RMS is evaluated over a single carrier cycle. For example,
voltage is:

Vmaximum RMS = Vpp / (2 X\/E) = 1,8 volts

4.20
non-constant envelope modulation

RF modulation schemes where the amplitude of the carrier wave varies slowly in time
compared with the period of the carrier itself. Examples include conventional amplitude
modulation and TDMA

4.21

TDMA (time division multiple access)

a time multiplexing modulation scheme which places several communication channels on the
same carrier wave at an allocated frequency. Each channel is assigned a time slot during
which, if the channel is active, the information is transmitted as a pulse of RF power. If the
channel is not active no pulse is transmitted, thus the carrier envelope is not constant. During
the pulse, the amplitude is constant and the RF carrier is frequency- or phase-modulated
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5 Testlevels

5.1 Test levels related to general purposes

The preferential range of test levels is given in table 1.
Frequency range: 80 MHz to 1 000 MHz.

Table 1 — Test levels

Level Test field strength
V/m K

1 1

2 3

3 10

X S})\em |
NOTE x is an open test level. This level may bé givemn\in\th oduct
specification.

Nor testing of equipm-

NOTE 3 IEC 61000-4-6 also<defines (fest
equipment against radiated

5.2 Test level late
from digi i

The preferred ran

960 MHz and fro

requency ranges: 800 MHz to 960 MHz

a
\ and 1,4 GHz to 2,0 GHz

Level Test field strength
Vim

1 1

2 3
3 10
4 30
X Special

NOTE x is an open test level. This level may be given in the product
standard.

The test field strength column gives values of the unmodulated carrier signal. For testing of
equipment, this carrier signal is 80 % amplitude modulated with a 1 kHz sine wave to simulate
actual threats (see figure 1). Details of how the test is performed are given in clause 8.
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If the product is intended to conform only to the requirements of particular countries, the
measurement range 1,4 GHz to 2,0 GHz may be reduced to cover just the specific frequency
bands allocated to digital mobile telephones in those countries. In this situation, the decision to
test over reduced frequency ranges shall be documented in the test report.

Product committees shall specify the applicable test level for each of the frequency ranges. In
the frequency range mentioned in both tables 1 and 2, the test need only be performed at the
higher of the two test levels.

NOTE 1 Annex A contains an explanation regarding the decision to use sine wave modulation also for tests related
to protection against RF emissions from digital radio telephones.

NOTE 2 Annex F contains guidance with regard to selecting test levels.

NOTE 3 The measurement ranges for table 2 are the frequency bands generally aflocated to digital radio
telephones (annex | contains the list of frequencies known to be allocated to specific digital radio telephones at the
time of publication).

NOTE 4 The principle threat above 800 MHz is from radio telephone systems.
frequency range, e.g. radio LANs operating at 2,4 GHz, are generally very low powe
so they are much less likely to present significant problems.

6 Test equipment

The following types of test equipment are recommended:;

— RF signal gene¥ator 3 covering the frequency band of interest and which can be
amplitude modtated inewave to 80 % depth. They shall have either an
automated 5 ' 5 x10-% decade/s or slower or, in the case of r.f.
synthesizg 8 _capable of being programmed with frequency-dependent step-sizes and
dwell time 3]l alsp pe capable of being set manually
The ass ox band-pass filters may be necessary to avoid problems caused by
harmon which is intended to receive signals for monitoring purposes

to the necessaryfield level. The harmonics and distortion produced by the power amplifier
shall be at a level less than or equal to 15 dB below carrier level.

— Field generating antennas (see annex B): biconical, log periodic or any other linearly
polarized antenna system capable of satisfying frequency requirements. Circularly polarized
antennas are under consideration.
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