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INTERNATIONAL ELECTROTECHNICAL COMMISSION

COAXIAL COMMUNICATION CABLES -

Part 1-113: Electrical test methods —
Test for attenuation constant

EQREWOQORD

1) Thg International Electrotechnical Commission (IEC) is a worldwide organization for s ization\camprising
all| national electrotechnical committees (IEC National Committees). The obj i omote
international co-operation on all questions concerning standardization in the electfi ds. To
this end and in addition to other activities, IEC publishes International Standarg icptions,
Teghnical Reports, Publicly Available Specifications (PAS) and Guides e d to ag “IEC
Puplication(s)”). Their preparation is entrusted to technical committees; a nittee’intdrested
in |the subject dealt with may participate in this preparatory work i 3 non-
goyernmental organizations liaising with the IEC also participate in ( a losely
with the International Organization for Standardization (ISO) in dccordance With-condjtions determirjed by
agfeement between the two organizations.

2) Thg formal decisions or agreements of IEC on technical mattg S possible, an interngtional

cohsensus of opinion on the relevant subjects since eac
interested IEC National Committees.

pm all

3) IEC htional
Co pf IEC
Pu br any
migi

4) In |order to promote international uniformify, IEC_NationalNCommittees undertake to apply IEC Publigations
tra i §i i icati ivefgence
be hted in
thg

5) IEC br any
equi

6) All

7) No li mployees, servants or agents including individual expeits and
m¢g ational Committees for any personal injury, property damjage or
oth q whether direct or indirect, or for costs (including legal fees) and
ex isi he. publi tlon use of, or reliance upon, this IEC Publication or any oth¢r IEC
Puplicati

8) At v\ ative references cited in this publication. Use of the referenced publicat|ons is
indispensahleXor thel corre i i icati

9) At ssibility that some of the elements of this IEC Publication may be the subject of
pajent rightSx\IEC shaN not¥e held responsible for identifying any or all such patent rights

Interpationat>Standard IEC 61196-1-113 has been prepared by subcommittee 46A: Cogaxial

cablgs of\IEC technical committee 46: Cables, wires, waveguides, R.F. connectors, R.F. and

micrgqwave passive components and accessories.

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

FDIS Report on voting
46A/937/FDIS 46A/938/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 61196 series, under the general title: Coaxial communication

cables, can be found on the IEC website.
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The committee has decided that the contents of this publication will remain unchanged until
the maintenance result date 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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COAXIAL COMMUNICATION CABLES -

Part 1-113: Electrical test methods —
Test for attenuation constant

1 Scope
This part of IEC 61196 applies to coaxial communications cables. It specifies a test method
for determining the attenuation constant of coaxial cables for use in comnfunications(sysiems.
The fest is applicable preferably at frequencies > 5 MHz but also for lgW eneies |if the
magrlitude of the complex characteristic impedance is approximage nominal
chardcteristic impedance of the specimen or if a form fitting functio
2 Normative references
The pormative references given in IEC 61196-1 (2 ovisivns of this part of
IEC §1196.
3 Attenuation constant
The 3ttenuation constant is defined as
n dB/100 m (1)
where
o aht in dB/100 m (frequency dependent);
Py er of a source where the load impedance and the spurce
nce areequal and of the same value as the nominal value df the
P, output power measured when the specimen is inserted into the test
systerfi, where the load impedance and the source impedance are equal and
of the same value as the nominal value of the specimen;

is the physical length of the specimen in metres (m).

4 Test method

4.1

Equipment

The following equipment is used:

e a vector network analyser (VNA) capable of performing S21 measurements;

e an impedance matching adapter to match the nominal characteristic impedance of the
specimen to the impedance of the VNA.
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To avoid important reflection losses due to a mismatch between the nominal characteristic
impedances of the VNA and specimen, impedance matching adapters shall be used. The
impedances shall match such that:

|Zsample - adapter |

(2)

|Zsample + Z adapter |

where
Z is the nominal characteristic impedance of the specimen:
specjmren T T Y
Zadapter is the nominal impedance of the matching adapter at the side

In thle above case, the reflection loss errors due to the ected

(< 0,02 dB).

4.2 | Test specimen

The | s not
exceed 2 % of the attenuation of the speci \. &N i dll be
determined with an uncertainty not exceeding J i f the

attenpation should not exceed 3 %.

If at|low frequencies the deviation betw b i ristic

impe¢lance and the noming i ' i cted,
the Ig¢ngth of the specime pwest
frequency to be measuredNs > . at the

ends|of the specimen. |A

Connlectors sha@ '
directly the ports o

natch

4.3

4.31

The & 3 ctors)
shall red over the whole specified frequency range. The calibration data shall be

recor

4.3.2 Measurement

The cable under test (CUT) shall be connected to the test ports of the measuring devices. The
attenuation shall be measured over the whole specified frequency range and at the same
frequency points as for the calibration procedure within the specified frequency range (S21 or
S12 measurement).

The ambient temperature shall be recorded.

5 Expression of test results

5.1 Expression

/) = lameas (1)~ aca ()] 23 in dB/100 m 3)
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where

o) is the attenuation constant in dB/100 m;

Ameas(f) is the attenuation obtained at measurement in dB;
agy (/) is the attenuation obtained at calibration in dB;

/ is the physical length of the specimen in metres (m).

5.2 | Temperature correction

When a temperature correction is necessary, the attenuation constant~g orrected to
the rg@ference temperature of 20 °C with the following formula:

o (f) = ar (/) in dB/1 (4)

K/ (17—
1+ %00 (T -20)

wher

D

cable

aTU‘)

o0/ is the attenug

orm fittin@

If multi
and t
which

6 F

imen
plied
easured attenuation shall be fitted to the following function:

C
“fit(f):A'\/?"‘B'f*‘F (5)
where
o5;1(f) is the fitted attenuation of the temperature corrected attenuation ayy(f);
A, B, C are the least square fit coefficients;
f is the frequency.

The form fitting shall be a least square fitting done on the corrected attenuation values (ay).
The least square fit coefficients are calculated using the equation below:
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