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INTERNATIONAL ELECTROTECHNICAL COMMISSION

CABLE ASSEMBLIES, CABLES, CONNECTORS AND PASSIVE
MICROWAVE COMPONENTS -
SCREENING ATTENUATION MEASUREMENT BY THE
REVERBERATION CHAMBER METHOD

FOREWORD

all national electrotechnical committees (IEC National Committees). The
international co-operation on all questions concerning standardization in the e
this end and in addition to other activities, IEC publishes International Standg
Technical Reports, Publicly Available Specifications (PAS) and Guige €
Publication(s)”). Their preparation is entrusted to technical committees;
in the subject dealt with may participate in this preparatory wo

2) The formal decisions or agreements of IEC on technical matfers
consensus of opinion on the relevant subjects since £
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3) IEC Publications have the form of recom
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Publications is accurate, IEC cannot be h
misinterpretation by any end user.

4) In order to promote internatignal uniformit
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assessment servi i
services carried ®

6) All users should ens
7) No liability shall dttach™t

8) Attentio
indispensable_forthe torre

9) Attention is dra
patent rights. IEC sha

st application of this publication.

wlo the possibility that some of the elements of this IEC Publication may be the subject of
not be held responsible for identifying any or all such patent rights.

International Standard IEC 61726 has been prepared by IEC technical committee 46: Cables,
wires, waveguides, R.F. connectors, R.F. and microwave passive components and
accessories.

This third edition cancels and replaces the second edition, published in 1999. This edition
constitutes a technical revision.

It takes into account the latest developments in the design of reverberation chambers as
described in IEC 61000-4-21, which is also referencing this standard as a possible test method.
Furthermore, an alternative measurement procedure is added which is able to reduce the
measurement time needed.
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The text of this standard is based on the following documents:

FDIS Report on voting
46/551/FDIS 46/569/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 remain
stability date indicated on the IEC web site under "http://webstore.iec.ch”
the specific publication. At this date, the publication will be

shanged until the
data related to

* reconfirmed,

* withdrawn,

* replaced by a revised edition, or
+ amended.

A bilingual version of this publication may be issued at

O
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CABLE ASSEMBLIES, CABLES, CONNECTORS AND PASSIVE
MICROWAVE COMPONENTS -
SCREENING ATTENUATION MEASUREMENT BY THE
REVERBERATION CHAMBER METHOD

1 Scope

The requirements of modern electronic equipment have indicated a demapd-for a method for
testing screenlng attenuatlon of microwave components over their whdle freuency range.

test methods
IEC 62153-4-3).

éd references, only the edition cited applies. For
se referenced document (including any amendments)

ication cables — Part 1: Generic specification — General,

IEC TS 6 ! efallit communication cable test methods — Part 4-1: Electromagnetic
compatibility (EMC) —N\introduction to electromagnetic screening measurements

IEC 61000-4-21, Electromagnetic compatibility (EMC) — Part 4-21: Testing and measurement
techniques — Reverberation chamber test methods

3 Terms and definitions

For the purposes of this document, the terms and definitions given in IEC 61196-1 and
IEC 61000-4-21 apply.

4 Basic description of the reverberation chamber method

The reverberation chamber method for measurement of the screening attenuation of
microwave components consists of exposing the device under test (DUT) to an almost
homogeneous and isotropic electromagnetic field and then measuring the signal level induced
into the device.
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These conditions are achieved by the use of a shielded enclosure, which acts as an oversized
cavity (in terms of wavelength), with a high quality factor. Its boundary conditions are
continuously agitated by a rotating reflective surface (mode stirrer), mounted within the
chamber, which enables the field to approach homogeneous and isotropic conditions during
one revolution.

Electromagnetic power is fed to the chamber by means of an input or transmitting antenna. The
strength of the field inside the chamber is measured through a reference antenna. The ratio of
the injected power (input antenna) to the received power (reference antenna) is the insertion
loss of the cavity. The insertion loss is strongly frequency dependent and is also dependent on
the quality factor of the cavity. More detailed explanation on the measurement facility can be
found in IEC 61000-4-21.

It has been shown that, due to the isotropic field, any antenna placed ingide the cayity behaves

Ains

6 Description of the test set-up

6.1 Reverberation chamber

The used reverberation chamber shall be compliant to IEC 61000-4-21.

In general, a reverberation chamber is a shielded enclosure having any shape. A perfect cubic
shape should be avoided for optimum performance at lower frequencies. It shall be made of
conductive materials (copper, aluminium or steel) and shall not contain lossy materials. The
size of the cavity depends on the lowest test frequency. For a sufficient test facility, a number
of at least 100 modes need to be present at this frequency. The upper frequency limit depends

' Figures in square brackets refer to the Bibliography.
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on the quality of the shielding enclosure and cables. Furthermore, the sensitivity of the used
measurement instruments limits the maximum useable frequency.

6.2 Mode stirrer

The mode stirrer shall be large with respect to wavelength and be bent at angles to the walls of
the chamber. The mode stirrer shall be at least two wavelengths from tip to tip at the lowest
test frequency.

6.3 Antennas

The reverberation chamber is equipped with input and reference antennas. Both antennas shall
present limited resonances in the frequency range and shall not introduceTossgs; their return
loss shall be better than 6 dB.

IEC 61000-4-21.

6.4 Test equipment

The essential test equipment and components re
measurement are shown in Figure 1. Preamplifj

verberation chamber

;g antenna

50
Q DUT Mode- <}’ Stepper
stirrer <}> motor

< Pput
Frequency \i&%{/ -
synthesizer nalVser
Reference
antenna (v

l Prer

£

—

Insertion loss measurement
(calibration) otherwise 50 Q load

Motor

Computer control

IEC

Figure 1 — Example of a test set-up

6.5 Device under test (DUT)

To avoid resonances, the DUT is inserted into a loop (made of semi-rigid coaxial cable) having
a length of more than four wavelengths at minimum frequency. The other ports of the DUT
should be terminated with matched loads having a screening attenuation at least 10 dB better
than the DUT. The assembly is then placed inside the chamber in any orientation and location,
the coupling zone being inside the area of homogeneous field according to IEC 61000-4-21.
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This is usually the case if a minimum distance from the chamber panels of one wavelength at
the lowest frequency is kept. If the DUT is a cable, it shall be ensured that the connectors used
are those recommended for the particular type of cable, in order to minimize interface losses. If
the cable is to be used in a bent form, than it shall be tested within the limitations imposed by a
relevant standard or the manufacturer.

Both ends of the loop are connected to the outputs from the chamber. One end is terminated
with a matched load and the other end is connected to the spectrum analyzer. It is also
acceptable to terminate the DUT inside the chamber, in which case the second leg of the loop
shall be replaced by a single wire, one end being electrically linked to the DUT, the other end to
a panel of the chamber.

For the purpose of this method of measurement, waveguides and wayeguide accessories
(WUT) are not coaxial devices. Therefore, they require to be connegct & appropriate
waveguide to coaxial transition(s) in order to be tested in the reverberafi Y

for the testing of the WUT.

The design of the waveguide to coaxial transitions g their input and output
return loss shall be better than 15 dB. Their design , eh they are assembled
into the test circuit, with a highly screened waveg UT, the total screening
specification for the WUT.

6.6 Linking devices

Linking devices are normall creening attenuation at least 10 dB
better than the DUT. Depghd ations, semi-rigid or semi-flexible cables
may be used.

All linking lines shall be S equation at all test frequencies prior to starting the
test (attenuators Bli :

Equation (2) shall e o account the insertion losses of linking devices:

P
oUT j_Ains - XL 3)
Ping

where X is the
expressed in decibets

ption loss of all linking devices inside or outside the chamber and is
(dB).

These corrections may be included as part of the test programme for an automated test
system. They shall be checked periodically and, at least, during calibration of the test system.

7 Measurement procedure

71 General
Different approaches are acceptable depending on the performance of the equipment:

— discrete tuning (step positioning of the mode stirrer);
— continuous tuning (constant rotation of the stirrer);
— peak power acquisition on one revolution of the mode stirrer;

— averaged power calculation on one rotation of the mode stirrer.
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