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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 orgamzau fo standardization comprising
all national electrotechnical committees (IEC National Committees). Ak i promote
international co-operation on all questions concerning standardization in<the elegti honic flelds To
this end and in addition to other activities, 8

Technical Reports,

interested IEC National Committees.

IEC Publications have the form of recom
Committees in that sense. While all reaso
Publications is accurate, cannot be

between any IEC Bublic

the latter.
IEC itself does n

Attention is drawn\to the Normative references cited in this publication. Use of the referenced publications is
indispensable for the~orrect 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.

This consolidated version of the official IEC Standard and its amendment has been prepared
for user convenience.

IEC 62153-4-7 edition 2.1 contains the second edition (2015-12) [documents 46/572/FDIS and
46/585/RVD], its corrigendum 1 (2016-04) and its amendment 1 (2018-05) [documents 46/679/
FDIS and 46/682/RVD].

In this Redline version, a vertical line in the margin shows where the technical content is
modified by amendment 1. Additions are in green text, deletions are in strikethrough red text. A
separate Final version with all changes accepted is available in this publication.
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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 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 6 4-3:2013, and
IEC 62153-4-4:2015, are included.

matching devices are not necessary.

This bilingual version (2016-03) corresponds to the monoX ENng ion, published
in 2015-12.

The French version of this standard has not been voted ypon,

| the SOQC Pirectives, Part 2.

The committee has decided tha teats of the’base publication and its amendment will
remain unchanged Gl il indicated on the IEC web site under

"http://webstore.iec.ch’
publication will b<>

e reconfirmed,

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 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 aened connectors
and assemblies with normal instrumentation from low frequencies i
transversal waves in the outer circuit at approximately 4 GHz.

O
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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 imp
attenuation and coupling attenuation of mated screened connector

2 Normative references

The following documents, in whole or j
are indispensable for its application.
undated references, the Ilatest editio
amendments) applies.

IEC 62153-4-3, talhi
Compatibility (E
IEC 62153-4-4,

compatibility (E réening attenuation, test method for measuring of the

and above 3 GHz

attenuation — orgoupling attenuation with Triaxial Cell

3 Terms and definitions
For the purposes of this document, the following terms and definitions apply.

3.1

surface transfer impedance

Zy

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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I> I>
| < A/10
U, l
IEC
Figure 1 — Definition of Z;
U
Zy=—4 (1)
P
2|
Z; dB(Q) = +20 xlog,,| —=x (2)
3.2
effective transfer impedance
Zg _ _
effective transfer impedance, defined @s:
(3)
where
Ze is the capaciti
screening attenuatid
a'S
for electrically long de o¥e the cut-off frequency, logarithmic ratio of the feeding
power P, ang/the pe Mpum values of the coupled power P, ., in the outer circuit
1
where

Env is the minimum envelope curve of the measured values in dB

Note 1 to entry: The screening attenuation of an electrically short device is defined as:

150Q

TE

a;=—20log,

©)

where

150 Q is the standardized impedance of the outer circuit.
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3.4

coupling attenuation

ac

for a screened balanced device, the sum of the unbalance attenuation aj of the symmetric
pair and the screening attenuation ag of the screen of the device under test

Note 1 to entry: For electrically long devices, i.e. above the cut-off frequency, the coupling attenuation a. is
defined as the logarithmic ratio of the feeding power P, and the periodic maximum values of the coupled power

P. max IN the outer circuit.

3.5

coupling length

length of cable inside the test jig between the end of the extension tube and the screening
cap (see Figure 2)

Note 1 to entry: the coupling length is electrically short, if

/1%>10-\/8_r1 or f<C—0 (6)

10-1-

or electrically long, if

&, (7)

where

&1 the cable;

&2 ric of the secondary circuit;

(]

3.6

See respective clauses of IEC TS 62153-4-1, IEC 62153-4-3, IEC 62153-4-4 and Annexes C
and D.

5 Principle of the test methods

5.1 General

The IEC 62153-4-x series describes different test procedures to measure screening
effectiveness on communication cables, connectors and components with triaxial test set-up.

Table 1 gives an overview about IEC 62153-4-x test procedures with triaxial test set-up.
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