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INTERNATIONAL ELECTROTECHNICAL COMMISSION

RADIO-FREQUENCY CABLES — RELATIONSHIP BETWEEN SURFACE

TRANSFER IMPEDANCE AND SCREENING ATTENUATION
(A background to the recommended limits contained
in [EC 61196-1, clause 14)

FOREWORD

1) The |EC (International Electrotechnical Commission) is a worldwide organization for st ization_cgmprising
all njational electrotechnical committees (IEC National Committees). The object o promote
interpational co-operation on all questions concerning standardization in the electri¢aNand.elec elds. To
this pnd and in addition to other activities, the IEC publishes International Stg i ration is
entrysted to technical committees; any IEC National Committee interested(in ith may
parti¢ipate in this preparatory work. International, governmental and non- liaising
with [he IEC also participate in this preparation. The IEC collaborates closé hnization
for Ptandardization (ISO) in accordance with conditions determiney the two
orgafizations.

2) The [formal decisions or agreements of the IEC on technical _m rly as posgible, an
interpational consensus of opinion on the relevant subjects sip€e eas ee has repregentation
from|all interested National Committees.

3) The flocuments produced have the form of recommenda the form
of sfandards, technical reports, technical National
Comfnittees in that sense.

4) In ofder to promote international unification i N indertake to apply IEC Intefnational
Stanflards transparently to the maximum extent g i \ pational and regional standalds. Any
divergence between the IEC Standard and/the corresponding wational or regional standard shall bg clearly
indicpted in the latter.

5) The JEC provides no marking proceds and cannot be rendered responsiblg for any
equipment declared to be inNgonfo

6) Atterjtion is drawn to th Rili g he elements of this technical report may be the spibject of
patent rights. The IEC shall™g e _foridentifying any or all such patent rights.

The main task @ & i i {S to prepare International Standards. Howgver, a

technidal committee e_puyblication of a technical report when it has co¢llected

data ofl a different &j 3 ich™Ms normally published as an International Standard, for
example "state of\the\an

Technip gsarily have to be reviewed until the data they provide are

considere

IEC 6264, Coaxial

cables echnisal committee 46: Cables, wires, waveguides, R.F. connectols, and

accesspries for communication and signalling.

The textofthistechnicat Teportis based on the fottowinmg documents:

Enquiry draft Report on voting

46A/330/CDV 46A/348/RVC

Full information on the voting for the approval of this technical report 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 3.

This document which is purely informative is not to be regarded as an International Standard.

A bilingual version of this technical report may be issued at a later date.
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RADIO-FREQUENCY CABLES — RELATIONSHIP BETWEEN SURFACE

TRANSFER IMPEDANCE AND SCREENING ATTENUATION
(A background to the recommended limits contained
in [EC 61196-1, clause 14)

1 Scope

This technical report describes the valuable background material used during the revision of
IEC 61196-1, clause 14, guidance for surface transfer impedance and screening attenuation

limits f

Dr flexible r.1. cables.

In this| report the relationship between surface transfer impedap
attenugtion (ag) is given, also measurements of Z; and ag are provided\t
of megn scanning attenuation between 200 MHz and 500 MH

300 MHlz.

The sepsitivity of ag and the relative velocity difference betwve
shown/ also the need for the cable data sheet to show

Av/iv =
that a
screen

2 General

At high frequencies when the surface
impeddnce Zrg . =| Z ¢ and_ingrea

10 % and the characteristic impedance of th
elative velocity difference change from 1
ng attenuation.

octave, its relation to the sc

attenugtion aq is frequencyNndepg andican beMwfritten as (see also figure 1):

ZT Co

J5Z: e o]

= —20 x4Qo;

-20 x |Og]_0

eening
elation
Hz and

stem is
form —
shown
? dB in

dance Z; and effective fransfer

eening

(1)

(2)

U%n
and T £2—=——
f U1 /1‘/Z_‘I
where
/ is the length of the cable under test;

Th,f are the coupling transfer functions;

n for the near end and ‘f’ for the far end;

Z;  is the characteristic impedance of the cable;

Z, is the impedance of the outer circuit;

&1 Is the cable dielectric permittivity;

&o is the permittivity of the outer circuit;

o is the velocity of light in vacuum;

Vi is the propagation velocity of the inner circuit;
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Vo is the propagation velocity of the outer circuit;
Zr is the capacitive coupling impedance;
Zr is the surface transfer impedance;

Ztg,, is the effective transfer impedance.

'\

IEC 884/99

(1) The inner circuit, cable under test.

(2) Th bthod.

When the capacitive doupling T “=Js present (spaces in the outer conductor), Zt
shall b¢ substituted by

"+" sign is for the of the
inner apd outer sy
Screenii ency is
consta rion is
fulfilled:

(4)

where A, is the wave length in free space.

At lower frequencies when /is smaller than that found from (4) the coupling attenuation is:

(Ze £Z)x |

2./2,2,

More detailed information on the above equations is given in the IEC 61917.

As, = —20 x logyg (5)
f

= =20 x logg

Tn
f
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3 Correlation between measured screening attenuation ag and measured
surface transfer impedances at 30 MHz and 300 MHz

Zr and ag were measured using the same cable construction. Figures 2, 3 and 4 show the
correlation between ag (mean value between 200 MHz and 500 MHz) and the Z; values
correspondingly at 30 MHz and 300 MHz.

In figure 5, typical Z; curves are shown. For single and double braided outer conductors the
6 dB/octave increase is reached at 30 MHz but for foil-braid constructions at 30 MHz the Z;
can still be decreasing. The effect of this can be clearly seen when comparing the test results
in figures 2, 3 and 4 for the foil-braid cables. The correlation between a; and Z; (30 MHz) is
poor, but much better between a. and Z; (300 MHz). For single and double braided cables the

correlation is equally good for 30 MHz and 300 MHz. The increase in the/va which
should| have been 10 fold (20 dB) is somewhat lower. The full 6 dB/, in Z¢
betwegn 30 MHz and 300 MHz has not been reached for all single and i bles.
The Z{{(ag) correlation line slope from equations (1) and (2) is —

One rejason for the spread in correlation is the strong effeg % i Vo — Vv
on the|ag value. To demonstrate this, two lines are shg 3 relative
velocity difference ( |v, — v |/v;). Also, the outer gfrcuit i h d from
300 Q o 150 Q.

Other easons for the widespread of ruction
has begn kept the same, but the tested P same
samplgs in Z; and ag measurements bg e cable
under fest (CUT). Even if the samples( ha d exist

d-heen\the
when the CUT is removed f i % i

As shgwn above, the $ ; IS fdependent on the outer circuit propagation

velocity and to a lessef e - =;-and decreases rapidly when the velogities v,
and v; Japproach gach . Fs 2 rso s it has been recommended that ag shall plso be
given ih standa iti . e outer circuit velocity differs by 10 % frpm the
inner c|rcuit velocit pedance is 150 Q.

It can |be seen fram Xi 9 that the difference is about 10 dB. A drop in felative
velocity * to 10 % causes a decrease of 12dB in ag. A decrgase in
impedgncg o AUSE ricrease in ag of 3 dB.

The values of _the standardized condition 10 % relative velocity difference / 150 Q havie been
shown [to be thatof aypical cable tray surrounding. Normally the measurement condifions of
the abgorbing clampget-up gives approximately a 10 dB improvement value for ag.

Figures 5 and 6 show typical test results for single braided, double braided and foil-braid outer
conductor constructions.

4 Recommended limits for surface transfer impedance and screening
attenuation

In clause 14 of IEC 61196-1, table 5 provides the recommended limits. To reach the limit of
100 mQ/m at 30 MHz for single braided cables some optimization is needed, but even values
below 50 mQ/m are not difficult to obtain. A guide for optimization of single braided outer
conductors is in preparation by the IEC. Some older cable design standards have requirements
for too great a screen coverage, for example, too much copper in the braid. They are so heavily
overbraided that a Z; of 300 mQ/m at 30 MHz is common.
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To reach an ag by an absorbing clamp measured screening attenuation of 90 dB for double
braided cables some optimization is needed. In CATV networks an ag higher than 85 dB is
under discussion and an optimized double braided construction may fulfil the requirement.

When good screening is needed below 30 MHz the so-called superscreened construction is
available, i.e. ui-metal tape sandwiched between two braids.

The most commonly used cable construction, when good screening at relatively high
frequencies is needed, is the foil-braid type. A minimum 40 pm Cu-foil is recommended.

At frequencies below 30 MHz the screening properties should be defined at an upper limit of
the trapsfermmpedance:

For foil-braid constructions a Zt < 6 mQ/m at 5 MHz and < 8 mQ/m at.dhc. is (ecommended.

As it i becoming more common to utilize the 5 MHz to 30 MFP S CATV
systems, it is important to specify the screening properties belo N : values
should|be calculated in cooperation between TC 46 and SC
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Measured Z1(30 MHz) versus absorbing clamp measured mean as
(200 MHz to 500 MHz) value of same type of cable.
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T and a, when Z; is direct
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or the cable under test;

Vo, = 2P0 Mm/s
C, = 3pOMm/s.

as = 720 *Jogyy <&\ = -20 x log1g
5 SRS JZiZ2el ez e

= 10 %) or 280 Mm/s (g, =1,15 ; Aviv, = 40 %);
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(6)



https://iecnorm.com/api/?name=4b488b6815602a977e7e2725c10e17c4

TR 62064 © IEC:1999(E)

Measured Zres (30 MHZz) line injection results versus absorbing clamp
measured mean as (200 MHz to 500 MHz)
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Measured Zres (300 MHz) line injection result versus absorbing clamp
measured mean as (200 MHz to 500 MHz)
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