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INTERNATIONAL ELECTROTECHNICAL COMMISSION

COAXIAL COMMUNICATION CABLES -
Part 9-2: Detail specification for 50-0,4 type RF flexible cables

FOREWORD

The |nternational Electrotechnical Commission (IEC) is a worldwide organization for standardization co’lnprising
n

all national electrotechnical committees (IEC National Committees). The object of IEC is to promotelinte
co-operation on all questions concerning standardization in the electrical and electronic fields.Jothis
in addition to other activities, IEC publishes International Standards, Technical Specifications, Technical
Publ|cly Available Specifications (PAS) and Guides (hereafter referred to as "IEC Publigation(s)'
preppration is entrusted to technical committees; any IEC National Committee interested in_the subject d
may [participate in this preparatory work. International, governmental and non-governmefjtal organization
with [the IEC also participate in this preparation. IEC collaborates closely with the International Organiz
Stangardization (ISO) in accordance with conditions determined by agreement between the two organiz

The formal decisions or agreements of IEC on technical matters express, as nearly as possible, an inte
conslensus of opinion on the relevant subjects since each technical committee has representation
interpsted IEC National Committees.

IEC |Publications have the form of recommendations for internationaliuse and are accepted by IEC
Compittees in that sense. While all reasonable efforts are madeto ‘ensure that the technical conten
Publ|cations is accurate, IEC cannot be held responsible for,theé way in which they are used or
misipterpretation by any end user.

In ofder to promote international uniformity, IEC National*Committees undertake to apply IEC Pub
trangparently to the maximum extent possible in their national'and regional publications. Any divergence
any |IEC Publication and the corresponding national or regional publication shall be clearly indicated in th

IEC Jtself does not provide any attestation of conformity. Independent certification bodies provide cg
sment services and, in some areas, access\to |IEC marks of conformity. IEC is not responsible

members of its technical committees and IEC National Committees for any personal injury, property da
othef damage of any nature whatsgever, whether direct or indirect, or for costs (including legal fqg
expenses arising out of the publication, use of, or reliance upon, this IEC Publication or any of
Publ|cations.

Attention is drawn to the Narmative references cited in this publication. Use of the referenced public
indispensable for the correct application of this publication.

Attention is drawn totthe possibility that some of the elements of this IEC Publication may be the subject
rightg. IEC shall not:be held responsible for identifying any or all such patent rights.

IEC 61|196-9-2\has been prepared by subcommittee 46A: Coaxial cables, of IEC te
commiftee(46: Cables, wires, waveguides, RF connectors, RF and microwave [
compopents and accessories. It is an International Standard.
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The text of this International Standard is based on the following documents:

Draft Report on voting

46A/1553/FDIS 46A/1558/RVD

Full information on the voting for its approval can be found in the report on voting indicated in
the above table.

The language used for the development of this International Standard is English.
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This document was drafted in accordance with ISO/IEC Directives, Part 2, and developed in
accordance with ISO/IEC Directives, Part 1 and ISO/IEC Directives, IEC Supplement, available
at www.iec.ch/members_experts/refdocs. The main document types developed by IEC are
described in greater detail at www.iec.ch/standardsdev/publications.

This part of IEC 61196 is to be used in conjunction with IEC 61196-1:2005 and
IEC 61196-9:2014.

A list of all the parts in the IEC 61196 series, published under the general title Coaxial
communication cables, can be found on the IEC website.

The commmritteetrasdecidedthatthe comntentsof thisdocumentwitt rermaimomncirangeduntil the

stability date indicated on the IEC website under webstore.iec.ch in the data related{to the
specific document. At this date, the document will be
e recpnfirmed,

e withdrawn,

e replaced by a revised edition, or

e amgnded.
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COAXIAL COMMUNICATION CABLES -

Part 9-2: Detail specification for 50-0,4 type RF flexible cables

1 Scope

This part of IEC 61196 applies to coaxial communication cables described in IEC 61196-9. It
specifi ag the rnquirnmnntc for 50-04 type RE flexible cables These cahles are used in routers,
notebgok computers, mobile phones or other electronics. The operating frequency) js from
5 MHz|to 6 000 MHz.

It detefmines the layout and style with respect to the model and type.

2 Nodrmative references

The following documents are referred to in the text in such a way that some or all of their ¢gontent
constitptes requirements of this document. For dated references{.only the edition cited applies.
For undated references, the latest edition of the referenced document (includirlg any
amendments) applies.

NOTE Pocuments which are needed to achieve the tests according to Clause 4, item [8] or item [9], respgctively,
are listefl in IEC 61196-9.

IEC 60068-2-20:2021, Environmental testing.~“Part 2-20: Tests — Test T: Test meth¢ds for
solderability and resistance to soldering heat of devices with leads

IEC 61|196-1:2005, Coaxial communication cables — Part 1. Generic specification — Geperal,
Definitijons and requirements

IEC 61|196-9:2014, Coaxial communication cables — Part 9: Sectional specification for RF
flexiblg cables

IEC 61[196-1-115:2006, \Coaxial communication cables — Part 1-115: Electrical test methods —
Test fdr regularity of impedance (pulse/step function return loss)

IEC 61196-1-314:2015, Coaxial communication cables — Part 1-314: Mechanical test methods
— Test|for bending

urface transfer impedance — Triaxial method

IEC 621153-4-3
compatibility (E

\V/fa)

MC) — S

IEC 62153-4-4, Metallic communication cable test methods — Part 4-4: Electromagnetic
compatibility (EMC) — Test method for measuring of the screening attenuation as up to and
above 3 GHz, triaxial method

IEC 62153-4-5, Metallic communication cable test methods — Part 4-5: Electromagnetic
compatibility (EMC) — Screening or coupling attenuation - Absorbing clamp method

3 Terms and definitions

No terms and definitions are listed in this document.
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ISO and IEC maintain terminological databases for use in standardization at the following
addresses:

e |EC Electropedia: available at http://www.electropedia.org/
e |SO Online browsing platform: available at http://www.iso.org/obp

4 Detail specification

COAXIAL COMMUNICATION CABLES -
Part 9-2: Detail specification for 50-0,4 type RF flexible cables

[11 Prepared hy: [21_Document No.: IEC 61196-9-2
EC SC 46A Issue: First
Date:
[3] Available from: [4] Generic specification: IEC 61196-1
EC Sectional specification: |IEC 61196-2

[5] Additional references

[6] ([able construction

50-0,4-XYZ-IEC 61196-9-2 (Braid shield cable)

1 2 3 4 EC
1 Inngr conductor (SPC) 2 Dielectric (Solid FEP or PFA)
3 Braid shield (TC or SPC) 4 Sheath or jacket (FEP or PFA)
NOTE |For abbreviations, see the end of this table.
Varianlf @ 50-0,4- | 50-0,4- | 50-0,4- | 50-0,4- | 50-0,4- | 50-0,4- | 50-0,4- | 50-0,4-
Constrlictions F11 F12 F21 F22 F 1 F 12 F .21 F .22
Material SPC SPC
Inner
condudtor |Stranding No-of

Strands x diameter (mm) 7x0,05 7x0,05
Dielectfic |Material FEP PFA

Diameter (mm) Nom.0,41 Nom.0,41
Outer Material SC TC SC Td
condudtof
or shield Braid coverage (%) 285 285 285 28
Sheath or |Material FEP PFA FEP PFA FEP PFA FEP PFA
Jacket Diameter (mm) Nom.0,81 Nom.0,81 Nom.0,81 Nom.0,81

2 Variants are shown in Annex A.



http://www.iso.org/obp
https://iecnorm.com/api/?name=65eac5cbd1141521e4959f62042f5fb7

IEC 61196-9-2:2022 © IEC 2022

—7-

50-0,4-XYZ-IEC 61196-9-2 (Spiral shield cable)

1 Inner conductor (SPC)
3 Spiral shield (TC or SPC)

\

3 4

IEC
2 Dielectric (Solid FEP or PFA)
4 Sheath or jacket (FEP or PFA)

NOTE |For abbreviations, see the end of this table.

Variants ° 50-0,4- | 50-0,4- | 50-0,4- | 50-0,4- | 50-0,4- | 50-0,4- | 505034~ | 50-0,4-
Constrhictions F31 F32 F41 F42 F.31 F,32 R F 42
Material SPC SPC
Inner -
condudtor Strgndmg No. of Strands 7 % 0,05 7 % 0,05

x diameter (mm)

Material FEP PFA
Dielectfic

Diameter (mm) Nom.0,44 Nom.0,44
Outer Material SPC TC SPC Td
condudtor
or shield Wrap coverage (%) 285 285 =85 28
Sheath|lor |Material FEP PFA FEP. PFA FEP PFA FEP PFA
jacket Diameter(mm) Nom.0,64 Nom.0,64 Nom.0,64 Nom.q,64
NOTE

SPC —|Silver plated copper wire

TC — Tlinned copper wire

FEP —|Fluorinated ethylene propylene
PFA — |Perfluoroalkoxy

[7] Endjineering information (referénce only)

Operatihg temperature range

-55 °C to 200 °C (SPC shield)
-55 °C to 150 °C (TC shield)

Operatihg frequency range

5 MHz to 6 000 MHz

Noming| characteristictimpedance

50 Q

Minimu bending.radius (static state)

5D (D is the nominal cable outer diameter)

Minimum befding radius (dynamic state)

10D (D is the nominal cable outer diameter)

Relative propagation velocity

70 % (nominal)
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[8] Parameter or

[9]

e IEC 61196-9:2014 [10] Value [11] Remarks
characteristic
Subclause
Electrical 7.1
characteristics :
Low-frequency and DC 711
electrical measurements o
- Inner conductor and outer
Continuity 7114 conductor shall be continuous
Conductor resistance — 7.1.1.2 < 1,37 Q/m at 20 °C
inner
<0;24-Hm{SCbraid)
i _ < 0,36 Q/m (SC wrap)
Cotnductor resistance 7113 at 20 °C
outer < 0,26 Q/m (TC braid)
< 0,39 Q/m (TC wrap)
Insulatipn resistance 7.1.1.4 =1 000 MQekm
Withstand voltage of 7.1.1.5 1,5 kV AC or 2,1 kV DC,1 min
dielectr|c
Withstapd voltage of 7.1.1.6 2,5 kV AC or 3,6 kV DC,1 min
sheath
Spark test (;n-process 7117 2.5 KV AC
inspectjon)
Capacifance 7.1.1.8 <105 pF/m
High-frequency
e'rectrlc_al a_md 7.1.2
tlansmission
measurements
Characieristic impedance 7.1.21 50 Q2 Q 200 MHz
Relat!V( propagation 7122 See [7]
velocity]
> 19,1 dB (5 MHz to 6 000 MHz)
Return |oss (uniformity of 7 19 (Braid shield) The measurement inaccyracy
impedahce) ) a . shall be <1 dB
= 16,5 dB (5 MHz to 6 000 MHz) rf
(Spiral shield)
Attenudtion constant,a 7.1.2.4 See Annex B 20 °C
Perform on both ends of|tested
cable
Regulafity of impedance 7.1.2.5 240 dB resp <1 % T p IEC 611b6.1
est procedure: -1-
115 (time domain)
PIM 7.1.2.6 NA
RF powerxdting 7.1.2.7 NA
Phase variation with 7128 NA
temperature
Phase s‘tablllty with 7129 NA
mechanic
. <150 mQ /m from 5 MHz to .
Transfer impedance 7.1.2.10 30 MHz (braid shield) Test procedure: IEC 62153-4-3
Screening attenuation 7.1.2.11 2 60 dB from 30 MHz to Test procedure: IEC 62153-4-4

6 000 MHz (braid shield)
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[8] Parameter or [9]
c e IEC 61196-9:2014 [10] Value [11] Remarks
characteristic
Subclause
Environmental testing 7.2
of finished cable '
) a) Test method: Method B
a) No physical damages of )
sheath b) Mandrel dlar_neter:
Cold bend performance 7.2.1 b) Return loss shall meet 10 x cable diameter
IEC 61196-9:2014, 7.1.2.3  [C) Test temperature:
-55°C+2°C
Water penetration 7.2.2 NA
a) Test temperature:
a) No physical damages of T,=-55°C+2°G
sheath Ty =150 °C £ 2°C
b) Insulation resistance is not (TC shield)
Climati¢ sequence 7.2.3 less than 1 000 M<km Ty =200 562 °C
c) Magnitude of change_in (SC shield)
attenuation constant is no .
more than 10 % in Annex B |P) 712 2481
c) Number of cycles: 3
Environmental stress 7.2.4 NA
a) Is\lr(])egmsmal damages of a) Test temperature:
150 °C £ 2 °C (TC shjeld)
Thermal ageing 7.2.5 b) Magnitude of change in 200 °C + 2 °C (SC shjeld)
attenuation constant is-no b) Test times:168 h
more than 10 % in,Annex B ’
a) Test temperature:
Low temperature:
a) No physicahdamages of -55°C + 2 °C
sheath . .
High temperature:
Thermal cycling 7.2.6 b) Magnitlide of change in 150 °C + 2 °C (TC shjeld)
attenuation coons.tant is no 200 °C % 2 °C (SC shjeld)
mjore than 10 % in Annex B b) Test times:168 h
c) Duration time:30 min
UV staRility 7.2.7 NA
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[8] Parameter or [9]

e IEC 61196-9:2014 [10] Value [11] Remarks
characteristic
Subclause
Mechanical
characteristics of 7.3

finished cable
Visual examination 7.3.1 No observable defects
Dimensional examination 7.3.2 See [6]
Ovality of the dielectric 7.3.3 <7 %
Ovality of the sheath 7.3.4 <7 %
Eccentrlir‘ih/ of dielectric 7358 <10 %
Eccentrlicity of sheath 7.3.6 <10 %
Carbon|black content 7.3.7 NA
Adhesign testing: Inner 738 NA

conducfor to dielectric

The bending test according to
IEC 61196-1-314:2015,
Clause 5:

a)” Test mandrel radius:
10 x cable diameter

b) Number of cycles:

Bendi 739 No physical damage of,the 100 000
endin -3. sheath c) Test angle: +90°
d) Test temperature:
20°C+5°C

e) Load: 0,5N

After bending, measure the
screening attenuation acfcording
to IEC 62153-4-5

Maximum load: 5 N

Tensile|strength of cable Imipedance at maximum load:

i 7.3.10
(longitudinal pull) 50Q+30Q Length of the specimen:] m
a) No physical damage of the a) Testload: 70 N
sheath ima- ;
Crush resistance of cable 7.314 . . b) Test time: 2 min
b) The maximum impedance
irregularity shall be <1 %
Abrasion resistance 7.3.12 NA
The dipped surface shall be in a) Test method:
accordance with Method 1 (solder bath)
IEC 60068-2-20:2021, 4.2.6 b) Test temperature:
) (260 = 3) °C
The dipped surface relevant for . ]
soldering shall be covered with a [¢) Immersion depth: 25mm
solder coating with only small d) Duration: (2 +0,5) s
amounts of scattered
imperfections such as pinhaoles
Solderability 7313 ' y

or un-wetted or de-wetted areas.

All leads shall exhibit a
continuous solder coating free
from defects for a minimum of
95 % of the critical area of any
individual lead. Solder alloys
containing lead solder shall be
smooth and bright.

2  One of these tests can be selected.
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