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INTERNATIONAL ELECTROTECHNICAL COMMISSION
____________

METALLIC COMMUNICATION CABLE TEST METHODS –
Part 4-1: Electromagnetic compatibility (EMC) –
Introduction to electromagnetic screening measurements
FOREWORD
1) The International Electrotechnical Commission (IEC) is a worldwide organization for standardization comprising
all national electrotechnical committees (IEC National Committees). The object of IEC is to promote
international co-operation on all questions concerning standardization in the electrical and electronic fields. To
this end and in addition to other activities, IEC publishes International Standards, Technical Specifications,
Technical Reports, Publicly Available Specifications (PAS) and Guides (hereafter referred to as “IEC
Publication(s)”). Their preparation is entrusted to technical committees; any IEC National Committee interested
in the subject dealt with may participate in this preparatory work. International, governmental and nongovernmental organizations liaising with the IEC also participate in this preparation. IEC collaborates closely
with the International Organization for Standardization (ISO) in accordance with conditions determined by
agreement between the two organizations.
2) The formal decisions or agreements of IEC on technical matters express, as nearly as possible, an international
consensus of opinion on the relevant subjects since each technical committee has representation from all
interested IEC National Committees.
3) IEC Publications have the form of recommendations for international use and are accepted by IEC National
Committees in that sense. While all reasonable efforts are made to ensure that the technical content of IEC
Publications is accurate, IEC cannot be held responsible for the way in which they are used or for any
misinterpretation by any end user.
4) In order to promote international uniformity, IEC National Committees undertake to apply IEC Publications
transparently to the maximum extent possible in their national and regional publications. Any divergence
between any IEC Publication and the corresponding national or regional publication shall be clearly indicated in
the latter.
5) IEC itself does not provide any attestation of conformity. Independent certification bodies provide conformity
assessment services and, in some areas, access to IEC marks of conformity. IEC is not responsible for any
services carried out by independent certification bodies.
6) All users should ensure that they have the latest edition of this publication.
7) No liability shall attach to IEC or its directors, employees, servants or agents including individual experts and
members of its technical committees and IEC National Committees for any personal injury, property damage or
other damage of any nature whatsoever, whether direct or indirect, or for costs (including legal fees) and
expenses arising out of the publication, use of, or reliance upon, this IEC Publication or any other IEC
Publications.
8) Attention is drawn to the Normative references cited in this publication. Use of the referenced publications is
indispensable for the correct application of this publication.
9) Attention is drawn to the possibility that some of the elements of this IEC Publication may be the subject of
patent rights. IEC shall not be held responsible for identifying any or all such patent rights.

The main task of IEC technical committees is to prepare International Standards. In
exceptional circumstances, a technical committee may propose the publication of a technical
specification when
•

the required support cannot be obtained for the publication of an International Standard,
despite repeated efforts, or

•

the subject is still under technical development or where, for any other reason, there is the
future but no immediate possibility of an agreement on an International Standard.

Technical specifications are subject to review within three years of publication to decide
whether they can be transformed into International Standards.
IEC/TS 62153-4-1, which is a technical specification, has been prepared by IEC technical
committee 46: Cables, wires, waveguides, R.F. connectors, R.F. and microwave passive
components and accessories.
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This first edition of technical specification IEC/TS 62153-4-1 cancels and replaces the second
edition of the technical report IEC/TR 62153-4-1 published in 2010. This edition constitutes a
technical revision. This edition includes the following significant technical changes with
respect to IEC/TR 62153-4-1:
a) comparison of the frequency response of different triaxial test set-ups to measure the
transfer impedance of cable screens;
b) background of the shielded screening attenuation test method (IEC 62153-4-4);
c) background of the shielded screening attenuation test method for measuring the screening
effectiveness of feed-throughs and electromagnetic gaskets (IEC 62153-4-10);
d) background of the shielded screening attenuation test method for measuring the screening
effectiveness of RF connectors and assemblies (IEC 62153-4-7).
The text of this technical specification is based on the following documents:
Enquiry draft

Report on voting

46/465/DTS

46/492/RVC

Full information on the voting for the approval of this technical specification 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.
A list of all parts of the IEC 62153 series, under the general title: Metallic communication
cable test methods, can be found on the IEC website.
The committee has decided that the contents of this publication will remain unchanged until
the stability date indicated on the IEC web site under "http://webstore.iec.ch" in the data
related to the specific publication. At this date, the publication will be
•

transformed into an International standard,

•

reconfirmed,

•

withdrawn,

•

replaced by a revised edition, or

•

amended.

A bilingual version of this publication may be issued at a later date.

IMPORTANT – The 'colour inside' logo on the cover page of this publication indicates
that it contains colours which are considered to be useful for the correct
understanding of its contents. Users should therefore print this document using a
colour printer.
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METALLIC COMMUNICATION CABLE TEST METHODS –
Part 4-1: Electromagnetic compatibility (EMC) –
Introduction to electromagnetic (EMC) screening measurements

1

Scope

This part of IEC 62153 deals with screening measurements. Screening (or shielding) is one
basic way of achieving electromagnetic compatibility (EMC). However, a confusingly large
number of methods and concepts is available to test for the screening quality of cables and
related components, and for defining their quality. This technical specification gives a brief
introduction to basic concepts and terms trying to reveal the common features of apparently
different test methods. It is intended to assist in correct interpretation of test data, and in the
better understanding of screening (or shielding) and related specifications and standards.

2

Normative references

The following documents, in whole or in part, are normatively referenced in this document and
are indispensable for its application. For dated references, only the edition cited applies. For
undated references, the latest edition of the referenced document (including any
amendments) applies.
IEC 60096-1:1986, Radio-frequency cables – Part 1: General requirements and measuring
methods 1
IEC 60096-4-1, Radio-frequency cables – Part 4: Specification for superscreened cables –
Section 1: General requirements and test methods 1
IEC 60169-1-3, Radio-frequency connectors - Part 1: General requirements and measuring
methods - Section Three: Electrical tests and measuring procedures: Screening effectiveness
IEC 61196-1:2005, Coaxial communication cables - Part 1: Generic specification - General,
definitions and requirements
IEC 61726, Cable assemblies, cables, connectors and passive microwave components Screening attenuation measurement by the reverberation chamber method
IEC 62153-4-2, Metallic communication cable test methods - Part 4-2: Electromagnetic
compatibility (EMC) - Screening and coupling attenuation - Injection clamp method
IEC 62153-4-3, Metallic communication cable test methods - Part 4-3: Electromagnetic
compatibility (EMC) - Surface transfer impedance - Triaxial method
IEC 62153-4-4, Metallic communication cable test methods - Part 4-4: Electromagnetic
compatibility (EMC) - Shielded screening attenuation, test method for measuring of the
screening attenuation as up to and above 3 GHz
IEC 62153-4-5, Metallic communication cables test methods - Part 4-5: Electromagnetic
compatibility (EMC) - Coupling or screening attenuation - Absorbing clamp method
___________
1 This publication has been withdrawn.
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IEC 62153-4-6, Metallic communication cable test methods - Part 4-6: Electromagnetic
compatibility (EMC) - Surface transfer impedance - Line injection method
IEC 62153-4-7, Metallic communication cable test methods - Part 4-7: Electromagnetic
compatibility (EMC) - Test method for measuring the transfer impedance and the screening or the coupling attenuation - Tube in tube method
IEC 62153-4-10, Metallic communication cable test methods - Part 4-10: Electromagnetic
compatibility (EMC) - Shielded screening attenuation test method for measuring the screening
effectiveness of feed-throughs and electromagnetic gaskets double coaxial method
IEC/TR 62152:2009, Transmission properties
Background of terms and definitions

of cascaded two-ports

or

quadripols

–

EN 50289-1-6: 2002, Communication cables – Specifications for test methods Part 1-6:
Electrical test methods – Electromagnetic performance
CISPR 25, Vehicles, boats and internal combustion engines – Radio disturbance
characteristics – Limits and methods of measurement for the protection of on-board receivers

3

Symbols interpretation

This clause gives the interpretation of the symbols used throughout this specification.
α1 , α 2
as

attenuation constants of primary and secondary circuit

a sn

normalized screening attenuation with phase velocity difference not greater than

screening attenuation
10 % and 150 Ω characteristic impedance of the injection line
(Z s =150 Ω and |∆v/v 1 |=10 % or ε r1 / ε r2n =1,21)

co

velocity of light in free space
c o = 3 × 10 8 m/s

CT

through capacitance of the braided cable

CUT

cable or component under test

E

e.m.f.

f

frequency

f

far end

fc

cut-off frequency

f cf

far end cut-off frequency

f cn

near end cut-off frequency

Φ1

the total flux of the magnetic field induced by the disturbing current I 1

Φ′ 12

the direct leaking magnetic flux

Φ″ 12

complete magnetic flux in the braid

I1, U 1
IF

current and voltage in the primary circuit (feeding system)

εr1

relative permittivity of the injection line (feeding system)

εr2

relative permittivity of the cable (measuring system)

current coupled by the feed through capacitance to the secondary system (measuring
system)

