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Publication IEC 61000-4-3 (Edition 3.0 — 2008) I-SH 01
Electromagnetic compatibility (EMC) — Part 4-3: Testing and measurement
techniques — Radiated, radio-frequency, electromagnetic
field immunity test

INTERPRETATION SHEET 1

This interpretation sheet has been prepared by SC 77B: High frequency phenomena, of IEC
technical committee 77: Electromagnetic compatibility.

The text of this interpretation sheet is based on the following docume

ISH Report on votir}g\
77B/568/ISH 77B/573/R\@

Full information on the voting for the approval of this be found in the

report on voting indicated in the above table.

J)

Jj-1)

j-2) Record the~ew forward power delivered to the antenna;

j-3) Subtract the forward power measured in step j-2 from Pc. If the difference is between
3,1 and 5,1 dB, then the amplifier is not saturated and the test system sufficient for
testing. If the difference is less than 3,1 dB, then the amplifier is saturated and is not
suitable for testing.

The corresponding check within the constant power calibration method as per 6.2.2 is defined
as step m):

m)  Confirm that the test system (e. g. the power amplifier) is not in saturation. Assuming
that Ec has been chosen as 1,8 times E; perform the following procedure at each
calibration frequency:

m-1) Decrease the output from the signal generator by 5,1 dB from the level needed to
establish a forward power of P¢, as determined in the above steps (-5,1 dB is the same

as Ec /1,8); Documents
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m-2) Record the new forward power delivered to the antenna;

m-3) Subtract the forward power measured in step m-2 from Pc. If the difference is between
3,1 dB and 5,1 dB, then the amplifier is not saturated and the test system is sufficient

for testing. If the difference is less than 3,1 dB, then the amplifier is saturated and is not
suitable for testing.

Some amplifiers show deviations of more than 5,1 dB without causing any problems during
testing. That behaviour is caused by their special functional principle (above all travelling
wave tube amplifiers). Figures 1 and 2 show some measurement results obtained from a
semiconductor amplifier as well as from a TWT amplifier.

The text described in j-3, respectively m-3, unfortunately gives no
usability of these amplifiers.

gar_answers on the

After discussion at the 20™ meeting of SC 77B/WG 10 on Octgbe R the experts
of WG 10 unanimously expressed their opinion that j-3 and ¢ in d such that
amplifiers showing a deviation of more than 5,1 dB are suitabte fqr testing. £.g. the amplifiers
having a characteristic as shown in Figures 1 and 2 ca ests according to
IEC 61000-4-3.

eviation (dB)

/7

I L

1000 1100 1200 1300 1400 1500 1600 1700 1800
Frequency (MHz)

IEC 1342/08
Target field strength is 30 V/m.

Figure 1 — Deviation as defined in step j-3 for a 200 W TWT-amplifier
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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 International Electrotechnical Commission (IEC) is a worldwide organization for s ization comprising
all national electrotechnical committees (IEC National Committees). The obj is to promote
international co-operation on all questions concerning standardization in the elect{i electronic fields. To
this end and in addition to other activities, IEC publishes International Standarg Wi ecifications,
Technical Reports, Publicly Available Specifications (PAS) and Guides e d “IEC
Publication(s)”). Their preparation is entrusted to technical committees; a nittee interested
in the subject dealt with may participate in this preparatory work. i 3
governmental organizations liaising with the IEC also participate in fkj . |E aborates closely
with the International Organization for Standardization (ISO) in &dccorda Wi
agreement between the two organizations.

2) The formal decisions or agreements of IEC on technical mattg S possible, an international

consensus of opinion on the relevant subjects since eac
interested IEC National Committees.

7) No liability shall attdc s dires mployees, servants or agents including individual experts and
members of its techpd 9 \ ational Committees for any personal injury, property damage or

9) AttentionN M o ssibility that some of the elements of this IEC Publication may be the subject of
~JEC'shaN not\e held responsible for identifying any or all such patent rights.

International Standefd IEC 61000-4-3 has been prepared by subcommittee 77B: High
frequency phenomenon, of IEC technical committee 77: Electromagnetic compatibility.

It forms part 4-3 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 third edition cancels and replaces the first edition published in 2002 and its amendment 1
(2002), and constitutes a technical revision. The test frequency range may be extended up to
6 GHz to take account of new services. The calibration of the field as well as the checking of
power amplifier linearity of the immunity chain are specified.
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The text of this standard is based on the following documents:

FDIS Report on voting
77B/485/FDIS 77B/500/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 remai
the maintenance result date indicated on the IEC web site under "http:

nchanged until
Qre.iec.ch" in

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

e amended.

The contents of the interpretation sheet 1 of August 2008 ¥ ' uded in this copy.
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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 respon ct committees)
Part 4: Testing and measurement techniques

Measurement techniques
Testing techniques

Part 5: Installation and mitigation gujd

Installation guidelines

Mitigation methods and

Part 6: Generic stand

Part 9: Miscella@ 5

This part is annterngtional Standard which gives immunity requirements and test procedures
related to radiateth radio-frequency, electromagnetic fields.
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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 part of IEC 61000 is applicable to the immunity requirements of electrical and electronic
equipment to radiated electromagnetic energy. It establishes test levels a he required test

procedures.

The object of this standard is to establish a common reference for & nity of
electrical and electronic equipment when subjected to radia } electro-
magnetic fields. The test method documented in this part of IE 6100€ de cribe consistent

NOTE 1 As described in IEC Guide 107, this is a basic EMC pubji€atio

This part deals with immunity tests rela
from any source.

equipment concerned A The(simufatisn™a \
quantitative determy o .
establishing adequate repeatability of\cesul
method. Other test methods may not be used as

substitutes for claimin i ith this standard.

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), International Electrotechnical Vocabulary (IEV) — Chapter 161: Electro-
magnetic compatibility

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

For the purposes of this part of IEC 61000, the following definitions, together with those in
IEC 60050(161) apply.

3.1
amplitude modulation
process by which the amplitude of a carrier wave is varied following a specified law

3.2

anechoic chamber
shielded enclosure which is lined with radio-frequency absorbers to red
the internal surfaces

aflections from

3.21
fully anechoic chamber
shielded enclosure whose internal surfaces are totally lined

3.2.2
semi-anechoic chamber

3.2.3
modified semi-anechoic chamber

3.3
antenna

3.4
balun
device for transfor

[IEV 161-04

3.5
continuous wawve

electromagnetic wawés, the successive oscillations of which are identical under steady-state
conditions, which can be interrupted or modulated to convey information

3.6

electromagnetic (EM) wave

radiant energy produced by the oscillation of an electric charge characterized by oscillation of
the electric and magnetic fields

3.7

far field

region where the power flux density from an antenna approximately obeys an inverse square
law of the distance.

For a dipole this corresponds to distances greater than A/2TT, where A is the wavelength of the
radiation
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3.8

field strength

The term "field strength" is applied only to measurements made in the far field. The
measurement may be of either the electric or the magnetic component of the field and may be
expressed as V/m, A/m or W/m?; any one of these may be converted into the others.

NOTE For measurements made in the near field, the term "electric field strength” or "magnetic field strength" is
used according to whether the resultant electric or magnetic field, respectively, is measured. In this field region,
the relationship between the electric and magnetic field strength and distance is complex and difficult to predict,
being dependent on the specific configuration involved. Inasmuch as it is not generally feasible to determine the
time and space phase relationship of the various components of the complex field, the power flux density of the
field is similarly indeterminate.

3.9
frequency band
continuous range of frequencies extending between two limits

3.10
EC
field strength applied for calibration

3.11
E;
carrier field strength applied for testing

3.12

full illumination
test method in which the EUT face beipg
Area).

This test method may be
3.13

human body-m e
equipment which

body.

3.14
independe \ ethod
test method (s 05 m x 0,5m UFA) in which the EUT face being tested does not fit

This test method may be applied for test frequencies greater than 1 GHz

3.15
induction field

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

3.16

intentional RF emitting device

device which radiates (transmits) an electromagnetic field intentionally. Examples include
digital mobile telephones and other radio devices
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3.17
isotropic
having properties of equal values in all directions

3.18

maximum RMS value

highest short-term RMS value of a modulated RF signal during an observation time of one
modulation period.

The short-term RMS is evaluated over a single carrier cycle. For example, in Figure 1b), the
maximum RMS voltage is:

Vmaximum RMS = Vpp / (2 x\/E) =1,8V

3.19

non-constant envelope modulation
RF modulation schemes in which the amplitude of the carrie
compared with the period of the carrier itself. Examples_i
modulation and TDMA

3.20
Pc
forward power needed to establish the calibratio

3.21
partial illumination

3.22
polarization
orientation of the €

3.23
shielded eng¢lost

causing interference tQ outside activities

3.24
sweep
continuous or incremental traverse over a range of frequencies

3.25

TDMA (time division multiple access)

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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3.26

transceiver

combination of radio transmitting and receiving equipment in a common housing

3.27
uniform field area (UFA)
hypothetical vertical plane of the field calibration in which variations are acceptably small.

The purpose of field calibration is to ensure the validity of the test result. See 6.2

4 General

Most electronic equipment is, in some manner, affected by electro
radiation is frequently generated by such general purpose sources

For the most part, this interference manifests\i S eted electrical interference and,
as such, is dealt with in other parts of 100 standard series. Methods employed to
prevent effects from electromagnetic also reduce the effects from these
sources.

The electromagnetic

The field strength/s n
calculated by cI :
or the proximity of\ét

and other RF emitting devices

Level Test field strength
V/m
1 1
2 3
3 10
4 30
X Special
NOTE x is an open test level and the associated field strength may
be any value. This level may be given in the product standard.
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This standard does not suggest that a single test level is applicable over the entire frequency
range. Product committees shall select the appropriate test level for each frequency range
needing to be tested as well as the frequency ranges. See Annex E for a guidance for product
committees on the selection of test levels.

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.

5.1 Test levels related to general purposes

The tests are normally performed without gaps in the frequency range 80 to 1 000 MHz.

NOTE 1 Product committees may decide to choose a lower or higher transition frequén 88 MHz between
IEC 61000-4-3 and IEC 61000-4-6 (see Annex G).

NOTE 3 |EC 61000-4-6 also defines test methods for establishing the ip

intended that the test needs to be applied(contin
1,4 GHz to 6 GHz. For th6ss ba

intentional RF emitting de fic\testle
frequency range of op

Also if the prod '
measurement rangé

bands allocated to\d

by mobile radio telephones and other
may be applied in the corresponding

y to the requirements of particular countries, the
yay be reduced to cover just the specific frequency
ones and other intentional RF emitting devices in

NOTE 3 The meas
telephones (Annex G
the time of publication).

rement ranges for Table 2 are the frequency bands generally allocated to digital radio
sgtains the list of frequencies known to be allocated to specific digital radio telephones at

NOTE 4 The primary threat above 800 MHz is from radio telephone systems and other intentional RF emitting
devices with power levels similar to that of radio telephones. Other systems operating in this frequency range, e.g.
radio LANs operating at 2,4 GHz or higher frequencies, are generally very low power (typically lower than
100 mW), so they are much less likely to present significant problems.
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6 Test equipment

The following types of test equipment are recommended:

— Anechoic chamber: of a size adequate to maintain a uniform field of sufficient dimensions
with respect to the equipment under test (EUT). Additional absorbers may be used to
damp reflections in chambers which are not fully lined.

— EMI filters: care shall be taken to ensure that the filters introduce no additional resonance
effects on the connected lines.

— RF signal generator(s) capable of covering the frequency band of interest and of being
amplitude modulated by a 1 kHz sine wave with a modulation depth 0%. They shall
have manual control (e.g., frequency, amplitude, modulation index) @ e case of RF

An isotropic field sensor with ade
electronics to the field strength to be

wiring penetra ; elded enclosure adequately attenuates the conducted and radiated
emission and pre the integrity of the EUT signal and power responses.

The test facility typically consists of an absorber-lined shielded enclosure large enough to
accommodate the EUT whilst allowing adequate control over the field strengths. This includes
anechoic chambers or modified semi-anechoic chambers, an example of which is shown in
Figure 2. Associated shielded enclosures should accommodate the field generating and
monitoring equipment, and the equipment which exercises the EUT.

Anechoic chambers are less effective at lower frequencies. Particular care shall be taken to
ensure the uniformity of the generated field at the lower frequencies. Further guidance is
given in Annex C.
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6.2 Calibration of field

The purpose of field calibration is to ensure that the uniformity of the field over the test
sample is sufficient to ensure the validity of the test results. IEC 61000-4-3 uses the concept
of a uniform field area (UFA, see Figure 3), which is a hypothetical vertical plane of the field
in which variations are acceptably small. In a common procedure (field calibration), the
capability of the test facility and the test equipment to generate such a field is demonstrated.
At the same time, a database for setting the required field strength for the immunity test is
obtained. The field calibration is valid for all EUTs whose individual faces (including any
cabling) can be fully covered by the UFA.

The field calibration is performed with no EUT in place (see Figure 3). In this procedure, the
relationship between field strength within the UFA and forward power applied\o the antenna

equipment changed, etc.). Before ea
calibration shall be checked.

Unless the EUT ard jts Wi fully illuminated within a smaller surface, the size of the

UFA is at least 1, gwer edge established at a height of 0,8 m above the
floor. The size oKthe ¢ less than 0,5 m x 0,5 m. During the immunity test, the
EUT shall haye illuminated coincident with this UFA (see Figures 5 and 6)

In order 0 est everity of the test for EUTs and cabling which must be tested close
to the floe eferepce plane), the magnitude of the field is also recorded at 0,4 m

Due to reflections at the floor in a semi-anechoic room, it is difficult to establish a UFA close
to an earth reference plane. Additional absorbing material on the earth reference plane may
solve this problem (see Figure 2).

The UFA is subdivided into a grid with a grid spacing of 0,5 m (see Figure 4 as an example of
an 1,5m x 1,5m UFA). At each frequency, a field is considered uniform if its magnitude

measured at the grid points is within ;ZdB of the nominal value for not less than 75 % of all

grid points (e.g. if at least 12 of the 16 points of an 1,5 m x 1,5 m UFA measured are within
the tolerance). For the minimum UFA of 0,5 m x 0,5 m, the field magnitude for all four grid
points shall lie within this tolerance.

Documents

Document Sharing Hub

Full document details: IEC 61000-4-3 2006


http://www.avadocuments.com/doc/iec-61000-4-3-2006
http://www.avadocuments.com/doc/iec-61000-4-3-2006

—15—

ﬁa)qgof4-§t@iflflé8@9r%guencies, different measuring points may be within the tolerance.

The tolerance has been expressed as J:gdB to ensure that the field strength does not fall

below nominal with an acceptable probability. The tolerance of 6 dB is considered to be the
minimum achievable in practical test facilities.

In the frequency range up to 1 GHz, a tolerance greater than +6 dB, up to +10 dB, but not
less than -0 dB is allowed for a maximum of 3 % of the test frequencies, provided that the

actual tolerance is stated in the test report. In case of dispute, the J:gdB tolerance takes

precedence.

size and Requirements of UFA size and calibration
EUT fits when the EUT does not fit completely
FA (Full within UFA (Partial lllumination and
eferred method) Independent Windows, the alternative
methods)

Frequency range<

Less than 1 GHz %i uWize 0,5m x 0,5 m PARTIAL ILLUMINATION

UFA size in 0,5 m grid size steps (e.g., Minimum UFA size 1,5 m x 1,5 m
5m%0,5m;05mx1,0m; 1,0m x
1,0 m; etc)

UFA size in 0,5 m grid size steps (e.g.,

1,5mx1,5m;1,5mx2,0m; 2,0m x2,0m;
Calibration in 0,5 m x 0,5 m grid steps etc)

75 % of calibration points within Calibration in 0,5 m x 0,5 m grid steps
specifications if UFA is larger than
0,5m x 0,5m. 100 % (all 4 points) must

be in specifications for 0,5 m x 0,5 m 75 % of calibration points within
UFA. ’ ' specifications
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Table 2 (continued)

Frequency range Requirements of UFA size and Requirements of UFA size and calibration
calibration when the EUT fits when the EUT does not fit completely
completely within UFA (Full within UFA (Partial lllumination and
Illumination, the preferred method) Independent Windows, the alternative
methods)
Greater than 1 GHz | Minimum UFA size 0,5m x 0,5 m INDEPENDENT WINDOWS METHOD
UFA size in 0,5 m grid size steps (e.g., 0,5 m x 0,5 m window (See Annex H)
0,5mx0,5m;0,5mx1,0m;
1,0m x 1,0 m; etc) PARTIAL ILLUMINA

Calibration in 0,5 m x 0,5 m grid steps

75 % of calibration points within
specifications if UFA is larger than 0,5 m
x 0,5 m. 100 % (all 4 points) must be in
specifications for 0,5 m x 0,5 m UFA.

performed using the te
with an unmod dh b
the steps given below:

ieéd to the EUT. Denote this calibration field strength by E..
yle only to field calibration. The test field strength E; shall not

Two different calibration methods are described below using an 1,5m x 1,5 m UFA (16 grid
points) as an example. These methods are considered to give the same field uniformity.

6.2.1 Constant field strength calibration method

The constant field strength of the uniform field shall be established and measured via a
calibrated field sensor at each particular frequency and at each of the 16 points one after the
other (see Figure 4) using the step size given in Clause 8, by adjusting the forward power
accordingly.

The forward power necessary to establish the field strength chosen shall be measured in
accordance with Figure 7 and is to be recorded in dBm for the 16 points.

Documents

Document Sharing Hub

Full document details: IEC 61000-4-3 2006


http://www.avadocuments.com/doc/iec-61000-4-3-2006
http://www.avadocuments.com/doc/iec-61000-4-3-2006

—-17 -

61000-4-3 © IEC:2006
Procedure to be followed at both horizontal and vertical polarisations:

a) Position the sensor at one of the 16 points in the grid (see Figure 4), and set the
frequency of the signal generator output to the lowest frequency in the range of the test
(for example 80 MHz).

b) Adjust the forward power to the field-generating antenna so that the field strength obtained
is equal to the required calibration field strength E.. Record the forward power reading.

c) Increase the frequency by a maximum of 1 % of the present frequency.

d) Repeat steps b) and c) until the next frequency in the sequence would exceed the highest
frequency in the range of the test. Finally, repeat step b) at this highest frequency (for
example 1 GHz).

e) Repeat steps a) to d) for each point in the grid.
At each frequency:

f) Sort the 16 forward power readings into ascending order.
g) Start at the highest value and check if at least the 11 readifigs

h) If they are not within this tolerance of -6 dB to +0 dB

j) Confirm that the test system (e.g.

E. has been chosen as 1,8 times perfo
frequency:
j-1)  Decrease the ou o 'en
8 X as-detg
same as E_
j-2)  Record the fory 3 delivered to the antenna;
j-3)  Subtr sured in step j-2 from P.. If the difference is
between the amplifier is not saturated and the test system

sufficiept\f sting g, difference is less than 3,1 dB, then the amplifier is

@ ratio between E; and E; is R(dB), where R = 20 log(E/E;), then the test
t§ ¢ and t refer to calibration and test respectively. The field is modulated in

A description of\an exgmple for the calibration is given in D.4.1.

NOTE 2 At each frequency it has to be ensured that the amplifier used is not saturated. This can best be done by
checking the 1 dB compression of the amplifier. However, the 1 dB compression of the amplifier is verified with a
50 Q termination when the impedance of an antenna to be used for the test is different from 50 Q. The saturation of
the test system is assured by confirming the 2 dB compression point described to step j). For more information
refer to the Annex D.

6.2.2 Constant power calibration method

The field strength of the uniform field shall be established and measured via a calibrated field
sensor at each particular frequency and at each of the 16 points one after the other (see
Figure 4) using the step size given in Clause 8, by adjusting the forward power accordingly.
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The forward power necessary to establish the field strength at the starting position shall be
measured in accordance with Figure 7 and noted. The same forward power shall be applied
for all 16 positions. The field strength created by this forward power is to be recorded at each
of the 16 points.

Procedure to be followed at both horizontal and vertical polarisations:

a) Position the sensor at one of the 16 points in the grid (see Figure 4), and set the
frequency of the signal generator output to the lowest frequency in the range of the test
(for example 80 MHz).

b) Apply a forward power to the field-generating antenna so that the field strength obtained
equals E; (taking into account that the test field will be modulated). Record the forward
power and field strength readings.

c) Increase the frequency by a maximum of 1% of the present frequg#

frequency in the range of the test. Finally, repeat step b
example 1 GHz).

e) Move the sensor to another position in the grid. At eg
steps a) to d), apply the forward power recorded i 3 eguency, and record
the field strength reading.

f) Repeat step e) for each point in the grid.
At each frequency :
g) Sort the 16 field strength readings i

h) Select one field strength as the re
for all other positions in decibels.

i)

Confirm that the test system (e. g. the power amplifier) is not in saturation. Assuming that
E. has been chosen as 1,8 times E,, perform the following procedure at each calibration
frequency:

m-1) Decrease the output from the signal generator by 5,1 dB from the level needed to
establish a forward power of P, as determined in the above steps. (-5,1 dB is the
same as E./1,8.)

m-2) Record the new forward power delivered to the antenna.

m-3) Subtract the forward power measured in step m-2 from P.. If the difference is
between 3,1 dB and 5,1 dB, then the amplifier is not saturated and the test system
is sufficient for testing. If the difference is less than 3,1 dB, then the amplifier is
saturated and is not suitable for testing.

NOTE 1 |If at a specific frequency, the ratio between E; and E; is R(dB), where R = 20 log(E//E;), then the test
power P, = P, — R(dB). The subscripts ¢ and t refer to calibration and test respectively. The field is modulated in
accordance with Clause 8.
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A description of an example for the calibration is given in D.4.2.

NOTE 2 At each frequency it has to be ensured that the amplifier used is not saturated. This can best be done by
checking the 1 dB compression of the amplifier. However, the 1 dB compression of the amplifier is verified with a
50 Q termination when the impedance of an antenna to be used for the test is different from 50 Q. The saturation of
the test system is assured by confirming the 2 dB compression point described to step m). For more information
refer to the Annex D.

7 Test setup

All testing of equipment shall be performed in a configuration as close as possible to actual
installation conditions. Wiring shall be consistent with the manufacturer's recommended
procedures, and the equipment shall be in its housing with all covers a access panels in
place, unless otherwise stated.

If the equipment is designed to be mounted in a panel, rack or cg ested in

this configuration.

A metallic ground plane is not required. When a means is re t the'test sample,
it shall be constructed of a non-metallic, non-conductive m i i tric constant (low
permittivity) materials, such as rigid polystyrene, should be ' . Hgwever, grounding
of housing or case of the equipment shall be cons;j 3 anyfacturer's installation

recommendations.

When an EUT consists of floor-stan
positions shall be maintained.

ponents, the correct relative

NOTE 1 Non-conductive supp al earthing of the EUT and distortion of the field
To ensure the latter, the sypport\should be bulk\non-conductiVe, rather than an insulating coating on a metallic
structure.

NOTE 2 At higher fregquencies (e.g.\ab z), tables or supports made from wood or glass reinforced plastic
can be reflective. ,@ i ittivity) material, such as rigid polystyrene, should be used

to avoid field perturbatjo

The equip
instructions.

7.2 Arrangement of floor-standing equipment

Floor-standing equipment should be mounted on a non-conductive support 0,05 m to 0,15 m
above the supporting plane. The use of non-conductive supports prevents accidental earthing
of the EUT and distortion of the field. To ensure the latter, the support shall be bulk non-
conducting, rather than an insulating coating on a metallic structure. Floor-standing
equipment which is capable of being stood on a non-conductive 0,8 m high platform, i.e.
equipment which is not too large or heavy, or where its elevation would not create a safety
hazard, may be so arranged. This variation in the standard method of test shall be recorded in
the test report.

NOTE Non-conductive rollers may be used as the 0,05 m to 0,15 m support.

The equipment is then connected to power and signal wires according to relevant installation
instructions.
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7.3 Arrangement of wiring

Cables shall be attached to the EUT and arranged on the test site according to the
manufacturer’s installation instructions and shall replicate typical installations and use as
much as possible.

The manufacturer’'s specified wiring types and connectors shall be used. If the wiring to and
from the EUT is not specified, unshielded parallel conductors shall be used.

If the manufacturer's specification requires a wiring length of less than or equal to 3 m, then
the specified length shall be used. If the length specified is greater than 3 m or is not
specified, then the length of cable used shall be chosen according to typical installation
practices. If possible, a minimum of 1 m of cable is exposed to the efectromagnetic field.
Excess length of cables interconnecting units of the EUT shall be buxdhed low-inductively in
the approximate center of the cable to form a bundle 30 cm to 40 ¢ i

If a product committee determines excess cable length needs ¢ or example,
for cables leaving the test area), then the decoupling Q impair the
operation of the EUT.

under-testing because the
t. For this reason, product
committees are encouraged to specify fhe us body simulator with appropriate
dielectric characteristics.

8 Test procedure

The test procedur
— the verificatic<> \

In order to minimize the effect of environmental parameters on test results, the test shall be
carried out in climatic and electromagnetic reference conditions as specified in 8.1.1 and
8.1.2.

8.1.1 Climatic conditions

Unless otherwise specified by the committee responsible for the generic or product standard,
the climatic conditions in the laboratory shall be within any limits specified for the operation of
the EUT and the test equipment by their respective manufacturers.

Tests shall not be performed if the relative humidity is so high as to cause condensation on
the EUT or the test equipment.

NOTE Where it is considered that there is sufficient evidence to demonstrate that the effects of the phenomenon
covered by this standard are influenced by climatic conditions, this should be brought to the attention of the
committee responsible for this standard.
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8.1.2 Electromagnetic conditions

The electromagnetic conditions of the laboratory shall be such to guarantee the correct
operation of the EUT in order not to influence the test results.

8.2 Execution of the test

The test shall be carried out on the basis of a test plan that shall include the verification of the
performances of the EUT as defined in the technical specification.

The EUT shall be tested in normal operating conditions.

The test plan shall specify:

— the size of the EUT;
— representative operating conditions of the EUT;

— whether the EUT shall be tested as table-top or floor-standing, ation of the
two;

— for floor-standing equipment, the height of the suppo
— the type of test facility to be used and the positio
— the type of antennas to be used;
— the frequency range, dwell time ard fragu

— whether any partial illumination is ysed;
— the test level to be appli %
— the type(s) and numbe Mterconhesting wirds

— the performan
- adescription{‘}

test equipment/s is operating properly.

After the calibration
obtained from the ca

9as been verified, the test field can be generated using the values
bration (see 6.2).

The EUT is initially placed with one face coincident with the calibration plane. The EUT face
being illuminated shall be contained within the UFA unless partial illumination is being
applied. See Clause 6.2 regarding field calibration and use of partial illumination.

The frequency ranges to be considered are swept with the signal modulated according to 5.1
and 5.2, pausing to adjust the RF signal level or to switch oscillators and antennas as necessary.
Where the frequency range is swept incrementally, the step size shall not exceed 1 % of the
preceding frequency value.

The dwell time of the amplitude modulated carrier at each frequency shall not be less than the
time necessary for the EUT to be exercised and to respond, but shall in no case be less than
0,5s. The sensitive frequencies (e.g., clock frequencies) shall be analyzed separately
according to the requirements in product standards.
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The test shall normally be performed with the generating antenna facing each side of the
EUT. When equipment can be used in different orientations (i.e. vertical or horizontal) all
sides shall be exposed to the field during the test. When technically justified, some EUTs can
be tested by exposing fewer faces to the generating antenna. In other cases, as determined
for example by the type and size of EUT or the frequencies of test, more than four azimuths
may need to be exposed.

NOTE 1 As the electrical size of the EUT increases, the complexity of its antenna pattern also increases. The
antenna pattern complexity can affect the number of test orientations necessary to determine minimum immunity.

NOTE 2 |If an EUT consists of several components, it is not necessary to modify the position of each component
within the EUT while illuminating it from different sides.

The polarization of the field generated by each antenna necessitates testing each selected
side twice, once with the antenna positioned vertically and again with th¢ antenna positioned
horizontally.

Attempts shall be made to fully exercise the EUT during testing, all the
critical exercise modes selected for the immunity test. T use of special &xercising
programmes is recommended.

9 Evaluation of test results

The test results shall be classified in terms(o osA\ of Munction or degradation of

b) temporary loss of f i G ofyperformance which ceases after the
disturbance cease Gl
performance, witho

c) temporary logg gf fi
operator inte Li

responsible for~genenic, product and product-family standards, or as a framework for the
agreement on performance criteria between the manufacturer and the purchaser, for example
where no suitable generic, product or product-family standard exists.

10 Test report

The test report shall contain all the information necessary to reproduce the test. In particular,
the following shall be recorded:

— the items specified in the test plan required by Clause 8 of this standard;

— identification of the EUT and any associated equipment, for example, brand name, product
type, serial number;
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§1OP§éﬁiﬁi@al{T:§ﬁzgfoﬁ1e test equipment, for example, brand name, product type, serial number;
— any special environmental conditions in which the test was performed;

— any specific conditions necessary to enable the test to be performed;

— performance level defined by the manufacturer, requestor or purchaser;

— performance criterion specified in the generic, product or product-family standard;

— any effects on the EUT observed during or after the application of the test disturbance,
and the duration for which these effects persist;

— the rationale for the pass/fail decision (based on the performance criterion specified in the
generic, product or product-family standard, or agreed between the manufacturer and
the purchaser);
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3 -
’ Vimaximum rms
2 J
Vims
1 \; 7
P 1 W
i 0 M H -1.
-1
-2

1%

-3

Modulated Rf-signal 80 % AM

Vop=b,1V
s=115V

I'and the waveshapes
¢ signal generator

IEC 029/06
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0,8 m high

non-conductive

support Uniform
field area

Incoming mains
power filter

Field generation
antenna
Interconnection
filter

3m
Optional anechoic material
in case of semi-anechoic
chamber to reduce ground

reflection
EUT measurement

4
/ Interconnecting
instrumentation ’ cables
Chamber penetration
cables

Fieldgeheratio
equip

IEC 030/06

ateriahon walls and ceiling has been omitted for clarity.

igure 2 — Example of suitable test facility
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~ Uniform
~ field area

Isotropic field
probe

Chamber wall

Optional anechoic material in 3
case of semi-anechoic chamber
to reduce floor reflections

Field generation
antenna

Fibre optic or
filtered signal link

IEC 031/06
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0,5m

Sensor positions
(equally spaced)

Uniform
field area

0,8m

IEC 032/06

ion of field, dimensions of the uniform field area
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~ Shielded connection
N through chamber wall
Uniform A

field area ~

T T T T T T 7
/

/
/
/
/
/

Non- conducting ~_cable N

table ™ .

4

2>
4

27

{
ANNNANAN
UAAARARN AN

PRI

Shielded signal
Non-conducting cable

support

2
2 27
FRL
ZLE

IEC 033/06

Example of test setup for floor-standing equipment
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P
. N
Uniform ! S Wiring <3 m bundled
field area | Y non-inductively
N ><_/ to 1 moverall length

Wiring overall
length <1 masis

Non-conducting i ‘

Field generating
antenna

QI NOt
nated length

IEC 034/06
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Anechoic room

2) 3) " mfi)
A O

Optional

5) / link

1) %)\/

IEC 035/06
Controller, for example PC
Signal generator
Power amplifier
Directional coupler @

Measuring instrument 2
Transmitting antenna
Field sensor

Field meter

ONO AR WN =
—_——— — — — — —

a8 The directional coupler and poV
between amplifier 3) and anten
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Annex A

(informative)

Rationale for the choice of modulation for tests related to the protection
against RF emissions from digital radio telephones

A.1  Summary of available modulation methods

Ng non-constant
g« modulation

The essential threat above 800 MHz comes from digital radio telephone
envelope modulation. During the development of this standard, the~{
methods were considered for the electromagnetic field:

— sine wave amplitude modulation, 80 % AM at 1 kHz rate;

— pulsed RF signal approximately simulating the chara 1
duty cycle at 200 Hz for GSM, 1:24 duty cycle at A6Q_Hz portables, etc. (see

stem, e.g. for GSM: 1:8
transmission mode (2 Hz
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Table A.1 — Comparison of modulation methods

(see Annex G for definitions of GSM and DECT)

Modulation Advantages Disadvantages
method
Sine wave AM 1 Experimentation has shown that good [ 1 Does not simulate TDMA.

correlation may be established between the
interfering effects of different types of non-
constant envelope modulation provided the
maximum RMS levels remains the same.

2 It is not necessary to specify (and [ 2 Slight over-test for second Ilaw
measure) the rise time of the TDMA pulse. receptors.

3 Used in this standard and in IEC 61000-4-6. | 3 May miss so

hanisms.

4 Field generation and monitoring equip-
ment is readily available.

5 For analogue audio equipment,
demodulation in the equipment under test
produces an audio response which can be
measured with a narrow band level meter,
thereby reducing background noise.

6 Has already been shown to be effective/at

simulating the effects of other modulation
types (e.g. FM, phase modulation( pul
modulation) at lower freqy{rﬁ'@s.

Square wave AM 1 Similar to TDMA.

Wot exactly simulate TDMA.

2 Can be applied univers

iIur anisms
(sensitive<to th f change

2 Requires non-standard equipment to

>enerate the signal.

3 Demodulation in EUT produces a broad-
band audio response which shall be
measured with a broadband level meter,
thereby raising background noise.

4 Necessary to specify the rise time.

Pulsed RF 1 Requires non-standard equipment to

generate the signal.

2 The details of the modulation need to be
varied to match each of the different
systems (e.g. GSM, DECT, etc.).

3 Demodulation in EUT produces a broad-
band audio response which shall be
measured with a broadband level meter,
thereby raising background noise.

4 Necessary to specify the rise time.

Documents

Document Sharing Hub

Full document details: IEC 61000-4-3 2006


http://www.avadocuments.com/doc/iec-61000-4-3-2006
http://www.avadocuments.com/doc/iec-61000-4-3-2006

