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INTERNATIONAL ELECTROTECHNICAL COMMISSION

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

FOREWORD

all national electrotechnical committees (IEC National Committees). je s, to )promote
international co-operation on all questions concerning standardization in t 3 i fields. To
this end and in addition to other activities, IEC publishes Internationak Standards, 1 i pecifications
Technical Reports, Publicly Available Specifications (PAS) and i ] & “IEC
Publication(s)”). Their preparation is entrusted to technical committges; an N atlonal Committee interested
in the subject dealt with may participate in this preparatory wor governmental and non-
governmental organizations liaising with the IEC also participate i iS™ ian. collaborates closely

with the International Organization for Standardization (I
agreement between the two organizations.

onditions determined by

Publications is accurate, IEC cannot be
misinterpretation by any end

SI e Nor th
In order to promote intern C Nationag i
transparently to the maxi i i i

between any IEC Publica
the latter.

IEC provides n' 2
equipment declared Ao be

All users should ensure

indispensable™Mar the cyrrect application of this publication.

Attention is drawn te_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 62153-4-10 has been prepared by IEC technical committee 46:
Cables, wires, waveguides, R.F. connectors, R.F. and microwave passive components and
accessories.

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

FDIS Report on voting
46/319/FDIS 46/322/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.
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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 maintenance result date Metallic communication cable test methods 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

* reconfirmed,

* withdrawn,

* replaced by a revised edition, or
+ amended.

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

1 Scope

or the application of this document.
ndated references, the latest edition

IEC 62153-4-4, 1 ] t/on cable test methods — Part 4-4: Electromagnet/c
compatibility (EMC 1
screening attenudati

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

3.1
operational (Betriebs) transfer function in the forward direction Hg,{ or the operational
(Betriebs) scattering parameter Sy4

quotient of the reflected square root of power wave fed into the reference impedance of the
output of the two-port and the unreflected square root of the power wave consumed at the
input of the two-port
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EXAMPLE
Zn I I Zs
o—>r— ——<—o0
E, Ul Zi —» Two-port «— 22 U, E;
o O o ©
Vit asvva «ww Vi
Vit € v Vi EC 1207/04
Key
E1, E2 network analyzer at input, output respectively Vi, Viz
Zn, ZB reference impedance at input and output Vi1, Vi2

respectively

I, Iz current at input and output, respectively

U1, U2 voltage at input and output, respectively

NOTE Complex power is the product

v
So4 —_r2

Vit =0

3.2

equivalent circti the measurement of a feed-through or gasket, shunt impedance Zt
between the primary.and secondary circuit

EXAMPLE

The transfer impedance of an electrically short screen is defined as the quotient of the open circuit voltage U,

induced to the secondary circuit by the current /; fed into the primary circuit or vice versa. See Figure 2.

ZT of an electrically short screen is expressed in Q or decibels in relation to 1 Q.
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I
O—— I O—> O e
Zo, 1 Zt \ Uz Zo, 1
IEC 576/09

Figure 2 — Equivalent circuit of the test set-up and definition of Z:

Uz
Zr=—2 1
T (1
Z+ =+20xlogy, H (2)
1Q

3.3

operational (Betriebs) attenuation
the quotient of the unreflected square raot of pg
the input of the two-port and the squa ]
two-port expressed in dB and radians

he reference impedance of
dnsumed by the load of the

NOTE See IEC/TR 62152.

3.4
screening attenuatio

aS
logarithmic ratio ofth square root of power wave fed into the nominal
impedance of t $ set-up and the periodic maximum values of the

square root of powe o ed into the secondary circuit of the test set-up when
its characteristic jmpe is norinalized to 150 Q

EXAMPLE

= —2O><Iog1o[Env

v
r2’ma‘XJ+20><Iog1o
Vit

=20xlogqg (3)

1
+20xlog gl ——
EnV(S21,max) " Z

=Min. Env (4gy¢)+20xlogo|——

where
ag is the screening attenuation expressed in dB;

Env ( 4gy1) is the operational attenuation recorded as the envelope curve of the measured values in dB (See 7.1);

Min.Env (A521 ) is the operational attenuation recorded as the minimum envelope curve of the measured values in
dB (See 7.1);

150 Q is the standardized impedance of the secondary (“outer” or disturbed) circuit.
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The screening attenuation, expressed in dB of an electrically short device is here:

50Q
as = 20X|0910 (4)
Zt
where
ag is the screening attenuation expressed in Q;
150 Q is the standardized impedance of the secondary (“outer” or disturbed) circuit.

NOTE Equation (4) may be deduced from Equations (3) and (5) as follows, assuming an electrically short device:

\JZ,x150Q
ag =20xlogg|—=——=—— . If we assume that150 @~ 3x 7, , then
2xZq
ag = 20xlogyq ﬂ and approximate 243 = 3 then ag = 20 xlogy,
2J§xZT

In the measurement, both primary and secondary circuits are low in
in e.g. the tube in tube measurement of connectors; see IEC 62

3.5
device under test
DUT

connector’s body or screen, intended tg be ‘ a shtetding or screening wall (or box),

Figure 3 shows a typi construction where a coaxial connection is brought into
a screened -4®.- 3 € /
g - c

electromagnetic

The nominal impedances of both sides of the coaxial fixture should be the same as that of the
test equipment. The generator side is called the primary circuit or inner circuit and the
receiver side is called the secondary circuit or outer circuit.

The set-up is the same for measuring the transfer impedance and the screening attenuation.

Annex A gives a theoretical model of the test set-up. Useful information concerning the triaxial
measurement technique is given in bibliography reference [3].
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Wall of
shielding box
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| Plug body
Connector —
body — 7
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board
& 577/09
Figure 3 — Cross-section of a typical feed-throug guration
circuit é&gp&lary circuit
Inner Inner
conductor | — conductor
\ Plug body

Outer Outer
conduto T\ ) / I-I- \ / conductor

Contact / \ Shielding

spring wall
IEC 578/09

NOTE It is important that the coupled voltage is measured without any disturbing extra coupling voltage not
coming from the feed-through under test (compare with Figure 5).

Figure 4 — Cross-section of the test fixture with a connector



