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European foreword

The text of document 46/572/FDIS, future edition 2 of IEC 62153-4-7, prepared by IEC/TC 46 "Cables,
wires, waveguides, R.F. connectors, R.F. and microwave passive components and accessories" was
submitted to the IEC-CENELEC parallel vote and approved by CENELEC as EN 62153-4-7:2016.

The following dates are fixed:

¢ latest date by which the document has to be (dop) 2016-10-13
implemented at national level by
publication of an identical national
standard or by endorsement

e latest date by which the national (dow) 2019-01-13
standards conflicting with the
document have to be withdrawn

This document supersedes EN 62153-4-7:2006.

Attention is drawn to the possibility that some of the elements of this document may be the subject of
patent rights. CENELEC [and/or CEN] shall not be held responsible for identifying any or all such
patent rights.

Endorsement notice

The text of the International StandardnlEC,62153-4-7:2015 was; approved by CENELEC as a
European Standard without any maodification.



Annex ZA
(normative)

EN 62153-4-7:2016

Normative references to international publications
with their corresponding European publications

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.

NOTE 1 When an International Publication has been modified by common modifications, indicated by (mod), the relevant

EN/HD applies.

NOTE 2 Up-to-date information on the latest versions of the European Standards listed in this annex is available here:

www.cenelec.eu

Publication

IEC/TS 62153-4-1

IEC 62153-4-3

IEC 62153-4-4

IEC 62153-4-15

Year

Title EN/HD

Metallic communication cable test methods -
- Part 4-1: Electromagnetic compatibility
(EMC) - Introduction to electromagnetic
screening measurements

Metallic communication cable test methods -
- Part 4-3: Electromagnetic Compatibility
(EMC) - Surface transfer impedance -
Triaxial. method

Metallic communicationicable testimethods -
- Part 4-4: Electromagnetic compatibility
(EMC) - Shielded screening attenuation,
test method. for, measuring.of the screening
attenuation as up to.and.above 3, GHz

Metallic communication cable test methods -
- Part 4-15: Electromagnetic compatibility
(EMC) - Test method for measuring

transfer impedance and screening
attenuation - or coupling attenuation with
triaxial cell

Year



SIST EN 62153-4-7:2016

iTeh STANDARD PREVIEW
(standards.iteh.ai)

SIST EN 62153-4-7:2016
https/standards.iteh.ai/catalog/standards/sist/45711357-d360-453e-bc73-
795d8e6a2d34/sist-en-62153-4-7-2016



IEC 62153-4-7

Edition 2.0 2015-12

INTERNATIONAL
STANDARD

colour
inside

Metallic communitcation cable‘test/methods —

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

INTERNATIONAL
ELECTROTECHNICAL
COMMISSION

ICS 33.100; 33.120.10 ISBN 978-2-8322-3054-1

Warning! Make sure that you obtained this publication from an authorized distributor.

® Registered trademark of the International Electrotechnical Commission



-2- IEC 62153-4-7:2015 © IEC 2015

CONTENTS

FOREWORD ...ttt ettt et et et ettt et et e et e et e et e et e e et e e e enns 5
LN I 2 1 1 L N 1 S 7
1 ST e o] o 1Y PP PRPRN 8
2 NOIMAtIVE FEIEIENCES ...oeiii e 8
3 Terms and definitioNs ... 8
4 Physical DackgrOUNd. . ... ... e e 10
5 Principle of the test Methods ... 10
5.1 (=Y o 1= - | PPN 10
5.2 Transfer IMPEAANCE .....ee e e 12
5.3 Screening attenuation ... ... 12
54 Coupling attenuation ... ... 12

B TSt PrOCEAUIE ..ot 13
6.1 LT a1 = PP 13
6.2 Tube in tUDE ProCEAUIE ... .. e 13
6.3 T eSSt EQUIPM Nt .. 14
6.4 Calibration ProCeAUIE. ... ...t 15
6.5 Connection between extension tube and,deviceundertest v qoooieieniiiin. 15
6.6 Dynamic range respectively noise floor .. ... .. 15
6.7 Impedance matching L &Ll Il G Ol O 16
6.8 INFIUENCE Of AdAPLEIS ..oeeieiei e 16

7  Sample preparation ........cocoee e SIS L RN 621520 T2 e 17
7.1 Coaxial connector or device . . . 17
7.2 Balanced or multiconductor deviCe.... ... i 17
7.3 Cable @SSEMDIY ..o 19

8 Measurement of transfer IMpPedanCe ...... ..o 19
8.1 L= a1 =Y PP 19
8.2 Principle block diagram of transfer impedance ... 19
8.3 Measuring procedure — Influence of connecting cables ................coo, 19
8.4 Y =T oYU T o P 20
8.5 Evaluation of test reSUItS ... .o 20
8.6 LI S (=Y o 1 o S 20

9 Screening attenUatioN ... ... 21
9.1 L= a1 =Y PP 21
9.2 IMpedance MatChing ... e 21
9.2.1 GBNEIAL .. 21
9.2.2 Evaluation of test results with matched conditions ...................oon 22
9.2.3 Measuring wWith mismatCh..... ... 22
9.2.4 Evaluation of test reSuUlts . ... 22

9.3 I 1= S =1 T o S 23
10 Coupling attenUALION .. ... e 23
O T B o o Tot=To 1N TP PPRN 23
10.2  EXPressSion Of Fe€SUILS ...oeuiinii e e 24
O T I = Y= =Y o T o 24
10.4  BalunIess PrOCEAUIE ...cviiiie i e et e e et e et e e aaenes 25

Annex A (normative) Determination of the impedance of the inner circuit........................... 26



IEC 62153-4-7:2015 © IEC 2015 -3-

Annex B (informative) Example of a self-made impedance matching adapter....................... 27
Annex C (informative) Measurements of the screening effectiveness of connectors
and Cable @SSEMDIIES ... 29
C.1 LT a1 =Y PP 29
Cc.2 PYSICAl DASICS ..uuiiiieii i 29
C.21 General coupling equation ... 29
C.2.2 Coupling transfer fUNCLION ... ... 31
C.3 Triaxial test Set-UpP coui 33
C.3.1 GBNEIAL .. 33
C.3.2 Measurement of cable assemblies ... 34
C.3.3 Measurement of CONNECIOrS ... 35
C4 1070 o 1] 11 1= o o PPN 38
Annex D (informative) Influence of contact resistances ... 39
71 0] [ o = o 2 /278 41
Figure 1 — Definition Of Z  ......uiiiiiiiiii 9
Figure 2 — Principle of the test set-up to measure transfer impedance and screening or
coupling attenuation of connectors with tube in tube ..., 11
Figure 3 — Principle of the test set-up to measure transfer impedance and screening
attenuation Of @ CabIE @S SEMIDIY . v it s e e e e s e s oy et e s e e e s 2 et e e s e e e eneeneen e en 14
Figure 4 — Principle set-up for verification test ... ... . . e, 16
Figure 5 — Preparation of balanced ot multiconductor CoNNEctors ..........cooeeovieiiiiiiieiineennnen. 18
Figure 6 — Test set-up (principle) for transfer impedance measurement according to
test method B of IEC 62153-4-3....... 000 L LR 02 008 L2000 19
Figure 7 — Measuring the screening attenuation with tube_in tube with impedance
MatChing deViCe ... e 21
Figure 8 — Measuring the coupling attenuation with tube in tube and balun........................... 24
Figure 9 — Typical measurement of a connector of 0,04 m length with 1 m extension
L0 o = SN 25
Figure 10 — Measuring the coupling attenuation with multiport VNA (balunless
procedure is under CONSIAEration) ... .....couiiiiiiii e 25
Figure B.1 — Attenuation and return loss of a 50 Q to 5 Q impedance matching
AAAPIET, 100 SCAIE .. e 27
Figure B.2 — Attenuation and return loss of a 50 Q to 5 Q impedance matching
AdAPIEr, lIN SCAIE .. e 28
Figure C.1 — Equivalent circuit of coupled transmission liN€s ............ccoooviiiiiiiiiiiiie e, 30
Figure C.2 — SUMMING FUNCLION S..uiiiii e e 31
Figure C.3 — Calculated coupling transfer function (/=1 m; e;q =2,3; e;20 =1; Zg = 0).......... 32
Figure C.4 — Triaxial set-up for the measurement of the screening attenuation ag and
the transfer IMPedanCe ZT ... 33
Figure C.5 — Simulation of a cable assembly (logarithmic scale) .............ccoooviiiiiiiiiinnnnes 35
Figure C.6 — Simulation of a cable assembly (linear scale) ........c..coiiiiiiiiiiii i 35
Figure C.7 — Triaxial set-up with extension tube for short cable assemblies .......................... 36
Figure C.8 — Triaxial set-up with extension tube for connectors................cooiiiiiiiiii i, 36
Figure C.9 — Simulation, logarithmic frequency scale ..........cooiiiiiiiiiiiiiii e, 37
Figure C.10 — Measurement, logarithmic frequency scale ........c...cooiiiiiiiiiiiiii 37

Figure C.11 — Simulation, linear frequency scale...........ooiii i 37



-4 - IEC 62153-4-7:2015 © IEC 2015

Figure C.12 — Measurement, linear frequency Scale..........cooouiiiiiiiiiiiiiii e 37
Figure C.13 — Simulation, logarithmic frequency scale ...........ccciiiiiiiiiiiiii e, 38
Figure C.14 — simulation, linear frequUeNCy SCale ..........coiiiiiiiiii e, 38
Figure D.1 — Contact resistances of the test set-up ... 39
Figure D.2 — Equivalent circuit of the test set-Up ... 39

Table 1 — IEC 62153, Metallic communication cable test methods — Test procedures
WIth triaXial eS8t SO U e e 11



IEC 62153-4-7:2015 © IEC 2015 -5-

1)

2)

3)

4)

5)

6)

7)

8)

9)

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 a,
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 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 non-
governmental 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.

The formal decisions or,agreements of IEC on technical matters_express, as nearly as possible, an international
consensus of opinion ©n the televant subjects since<each technical committee'has representation from all
interested IEC National Committees.

IEC Publications have the form ofi recommendation$ 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.

In order to promote'linternational. luniformity) JECIN&tional/ Committees- undertaketo’apply IEC Publications
transparently to the maximum extent]possible/instheir,national/.and regional publications. Any divergence
between any IEC Publication and the corresponding national or regional publication shall be clearly indicated in
the latter.

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.

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

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.

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.

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.

International Standard IEC 62153-4-7 has been prepared by IEC technical committee 46:
Cables, wires, waveguides, R.F. connectors, R.F. and microwave passive components and
accessories.

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 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 website under "http://webstore.iec.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 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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INTRODUCTION

The shielded screening attenuation test set-up according to I|EC 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 Z7) and electrically long (screening attenuation ag) can
be achieved.

A wide dynamic and frequency range can be applied to test even super screened connectors
and assemblies with normal instrumentation from low frequencies up to the limit of defined
transversal waves in the outer circuit at approximately 4 GHz.
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