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INTERNATIONAL ELECTROTECHNICAL COMMISSION

METALLIC COMMUNICATION CABLE TEST METHODS -

Part 4-7: Electromagnetic compatibility (EMC) — Test method for
measuring of transfer impedance Z; and screening attenuation ag
or coupling attenuation a; of connectors and assemblies
up to and above 3 GHz — Triaxial tube in tube method

FOREWORD

The International Electrotechnical Commission (IEC) is a worldwide organization for standardizai.2n cu.prising
all national electrotechnical committees (IEC National Committees). The object of IEC is ‘0o promote
international co-operation on all questions concerning standardization in the electrical and < lectronic fields. To
this end and in addition to other activities, IEC publishes International Standards, Te-hnical Specifications,
Technical Reports, Publicly Available Specifications (PAS) and Guides (hereaft.r reie.ved to as “IEC
Publication(s)”). Their preparation is entrusted to technical committees; any IEC N&‘iona. Com nittee interested
in the subject dealt with may participate in this preparatory work. International, arcvernmental and non-
governmental organizations liaising with the IEC also participate in this preyaraticy. IEC collaborates closely
with the International Organization for Standardization (ISO) in accordance vith conditions determined by
agreement between the two organizations.

The formal decisions or agreements of IEC on technical matters expres.. . =~ nearly as possible, an international
consensus of opinion on the relevant subjects since each techniz.i cc mmittee has representation from all
interested IEC National Committees.

IEC Publications have the form of recommendations for in.>rna’onar use and are accepted by IEC National
Committees in that sense. While all reasonable efforts are m.de .2 ensure that the technical content of IEC
Publications is accurate, IEC cannot be held responsi'yie for ‘he way in which they are used or for any
misinterpretation by any end user.

In order to promote international uniformity, IEC National Committees undertake to apply |IEC Publications
transparently to the maximum extent possible i their national and regional publications. Any divergence
between any IEC Publication and the correspor. i’ng national or regional publication shall be clearly indicated in
the latter.

IEC itself does not provide any attestatiyn <t conformity. Independent certification bodies provide conformity
assessment services and, in some areas accass to IEC marks of conformity. IEC is not responsible for any
services carried out by independent zer ficauon bodies.

All users should ensure that they ~ave the latest edition of this publication.

No liability shall attach to IEf. o’ its directors, employees, servants or agents including individual experts and
members of its technical com.itte..s and IEC National Committees for any personal injury, property damage or
other damage of any na.'re wiatsoever, whether direct or indirect, or for costs (including legal fees) and
expenses arising ouf-=f tr,» publication, use of, or reliance upon, this IEC Publication or any other IEC
Publications.

Attention is drawn to ti = Normative references cited in this publication. Use of the referenced publications is
indispensable v the corrcct application of this publication.

Attention s a.2wn to the possibility that some of the elements of this IEC Publication may be the subject of
patent righiw.. IEC shall not be held responsible for identifying any or all such patent rights.

International Standard IEC 62153-4-7 has been prepared by IEC technical committee 46:
Cau'es, .ires, waveguides, R.F. connectors, R.F. and microwave passive components and
uscescorics.

This second edition cancels and replaces the first edition published in 2006. This edition
constitutes a technical revision.

This edition includes the following significant technical changes with respect to the previous
edition:

The document is revised and updated. The changes of the revised IEC 62153-4-3:2013, and
IEC 62153-4-4:2015, are included.
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Measurements can be achieved now with mismatch at the generator site, impedance
matching devices are not necessary.

The text of this standard is based on the following documents:

FDIS Report on voting

46/572/FDIS 46/585/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.

A list of all parts of the IEC 62153 series, under the general title: Metallic cCmn.unication
cable test methods, can be found on the IEC website.

The committee has decided that the contents of this publication will remai>. uxchanged until
the stability date indicated on the IEC website under "http://webstore..~c.ch' in the data
related to the specific publication. At this date, the publication will be

e reconfirmed,

e withdrawn,

o replaced by a revised edition, or
e amended.

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

IMPORTANT - The 'colour inside' logn an the cover page of this publication indicates
that it contains colours whick .re considered to be useful for the correct
understanding of its contents. U.ers should therefore print this document using a
colour printer.
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INTRODUCTION

The shielded screening attenuation test set-up according to IEC 62153-4-3 and
IEC 62153-4-4 have been extended to take into account the particularities of electrically short
elements like connectors and cable assemblies. Due to the concentric outer tube of the
triaxial set-up, measurements are independent of irregularities on the circumference and outer
electromagnetic fields.

With the use of an additional resonator tube (inner tube respectively tube in tube), a system is
created where the screening effectiveness of an electrically short device is measured in
realistic and controlled conditions. Also a lower cut off frequency for the transition between
electrically short (transfer impedance Z;) and electrically long (screening attenuation ag, can
be achieved.

A wide dynamic and frequency range can be applied to test even super screened.cunnectors
and assemblies with normal instrumentation from low frequencies up to the limi. of uefined
transversal waves in the outer circuit at approximately 4 GHz.
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METALLIC COMMUNICATION CABLE TEST METHODS -

Part 4-7: Electromagnetic compatibility (EMC) — Test method for
measuring of transfer impedance Z; and screening attenuation ag
or coupling attenuation a. of connectors and assemblies
up to and above 3 GHz — Triaxial tube in tube method

1 Scope

This triaxial method is suitable to determine the surface transfer impedance and/or sc.=erng
attenuation and coupling attenuation of mated screened connectors (including tf e.caonnection
between cable and connector) and cable assemblies. This method could also be «xtended to
determine the transfer impedance, coupling or screening attenuation of balanced o, multipin
connectors and multicore cable assemblies. For the measurement of transfer .mpedance and
screening- or coupling attenuation, only one test set-up is needed.

2 Normative references

The following documents, in whole or in part, are normatively ve ferenced in this document and
are indispensable for its application. For dated references; oni, the edition cited applies. For
undated references, the Ilatest edition of the ‘“eferencad document (including any
amendments) applies.

IEC TS 62153-4-1, Metallic communication cable tes. methods — Part 4-1: Electromagnetic
compatibility (EMC) — Introduction to electromagnetic screening measurements

IEC 62153-4-3, Metallic communication -«%'e test methods — Part 4-3: Electromagnetic
Compatibility (EMC) - Surface transfe=.imp- dance - Triaxial method

IEC 62153-4-4, Metallic communication cable test methods — Part 4-4:; Electromagnetic
compatibility (EMC) — Shieldad screening attenuation, test method for measuring of the
screening attenuation as up e anc above 3 GHz

IEC 62153-4-15, Metallic. communication cable test methods — Part 4-15: Electromagnetic
compatibility (EMC! - Test method for measuring transfer impedance and screening
attenuation — or couj.'ing attenuation with Triaxial Cell

3 Terms and definitions
Far the | urposes of this document, the following terms and definitions apply.

3.0

auniace transfer impedance

Z7

for an electrically short screen, quotient of the longitudinal voltage U,; induced to the inner
circuit by the current I, fed into the outer circuit or vice versa, see figure 1

Note 1 to entry: The surface transfer impedance is expressed in ohms.

Note 2 to entry: The value Z1 of an electrically short screen is expressed in ohms [Q] or decibels in relation to
10.

Note 3 to entry: See Figure 1.
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