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nternational Electrotechnical Commission (IEC) is a worldwide organization for standardization,cd
tional electrotechnical committees (IEC National Committees). The object of IEC is to promote inte]
eration on all questions concerning standardization in the electrical and electronic fields. To this
Hition to other activities, IEC publishes International Standards, Technical Specifications,*Pechnical
cly Available Specifications (PAS) and Guides (hereafter referred to as "IEG-_Publication(s)
ration is entrusted to technical committees; any IEC National Committee interested'in the subject ¢

he IEC also participate in this preparation. IEC collaborates closely with the'International Organi3
ardization (ISO) in accordance with conditions determined by agreement between the two organiz

brmal decisions or agreements of IEC on technical matters express, as.nearly as possible, an inte
bnsus of opinion on the relevant subjects since each technical ,committee has representation
sted IEC National Committees.

Publications have the form of recommendations for international use and are accepted by IEC
nittees in that sense. While all reasonable efforts are made to ensure that the technical conte
Cations is accurate, IEC cannot be held responsible for the way in which they are used of
terpretation by any end user.

Her to promote international uniformity, IEC National” Committees undertake to apply IEC Pul
parently to the maximum extent possible in their national and regional publications. Any divergence
FC Publication and the corresponding national 6r'regional publication shall be clearly indicated in t

tself does not provide any attestation of conformity. Independent certification bodies provide c
sment services and, in some areas, access to IEC marks of conformity. IEC is not responsiblg
Les carried out by independent certification bodies.

ers should ensure that they have_the‘latest edition of this publication.

hbility shall attach to IEC or its\directors, employees, servants or agents including individual exj
bers of its technical committées*and IEC National Committees for any personal injury, property da
damage of any nature whatsoever, whether direct or indirect, or for costs (including legal f
hses arising out of the\publication, use of, or reliance upon, this IEC Publication or any o
Cations.

tion is drawn to the )Normative references cited in this publication. Use of the referenced publig
ensable for thelcorrect application of this publication.

tion is drawf te-the possibility that some of the elements of this IEC Publication may be the subject
. IEC shall not be held responsible for identifying any or all such patent rights.

196-10 has been prepared by subcommittee 46A: Coaxial cables, of IEC te
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rnational
end and
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ealt with

articipate in this preparatory work. International, governmental and non-governmental organizations liaising
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componentis and accessories. It Is an International Standard.

This second edition cancels and replaces the first edition published in 2014. This edition
constitutes a technical revision.

This edition includes the following significant technical changes with respect to the previous

edition:

a) Title was changed to: Sectional specification for semi-rigid cables with fluoropolymer
dielectric

b) 4.3, Dielectric: other fluoropolymer materials (such as FEP, PFA) were added

c) Table 1 — Distinguishing number was added

d)

Table 2 — Rated temperature was added
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e) New requirements were added as below:

8.2.
8.2.
8.2.
8.2.
8.2.
8.3.
8.3.
8.4.

13, Phase stability vs temperature

14, Phase stability vs bending (for cable with corrugated tube outer conductor)
15, Corona voltage

16, RF power

18, Screening attenuation

5, Thermal shock

6, Ultraviolet stability of the sheath

8, Tensile strength of cable (longitudinal pull)

8.5,
8.5]
8.5]
8.5]
8.5)
f)y 7.4
g) Ann
h) Ann

The tex

Full inf
the abg

The lan
This In

A list
commu

This dg

Fire performance requirements (applicable to the cable with sheath)
1, Flame propagation

2, Halogen acid gas emission

3, Toxic gas emission

4, Smoke density

8, Thermal cycling was deleted

ex A: Performance requirements of typical cables was added

ex B: Requirements for thermal shock was added

t of this International Standard is based on the fellowing documents:

Draft Report on voting

46A/1601/FDIS 46A/1606/RVD

brmation on the voting for its appreval can be found in the report on voting indig
ve table.

guage used for the develepment of this International Standard is English.
ernational Standardiis to be used in conjunction with IEC 61196-1:2005.

of all parts_inJthe IEC 61196 series, published under the general title
nication cables, can be found on the IEC website.

accord
at ww

cumentwas drafted in accordance with ISO/IEC Directives, Part 2, and devel
nce with ISO/IEC Directives, Part 1 and ISO/IEC Directives, IEC Supplement, a
iecch/members_experts/refdocs. The main document types developed by |

ated in

Coaxial

bped in
ailable
FC are

describ

ed In greater detall at www.lec.ch/publications.

The committee has decided that the contents of this document will remain unchanged until 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 reconfirmed,

e withdrawn,

e repl

aced by a revised edition, or

e amended.
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ope

nication cables with fluoropolymer dielectric, IEC type designation,
g and labelling, standard rating and characteristics, requirements of finished
assessment, delivery and storage, etc.

C 2022

coaxial

identiffcation,

cables,

rt of IEC 61196 applies to semi-rigid coaxial communication cables-with fluoropolymer

dielectjic and tubular outer conductor. Semi-rigid coaxial communication cablgs with

fluorop

2 Normative references

The fol

For u
amend

IEC 60

IEC 60
vertica
flame

IEC 60
Determ

IEC 61
Part 2:

IEC 61
of oute

owing documents are referred to in the text in such.a way that some or all of their

dated references, the latest edition of«the referenced document (includi
ents) applies.

D68-1:2013, Environmental testing =-Part 1: General and guidance

B32-1-2, Test on electric and oplical fibre cables under fire conditions — Part 1-2:
flame propagation for a single insulated wire or cable — Procedure for 1 kW pre

54-1, Test on gases evolved during combustion of materials from cables —
ination of the amouynt of halogen acid gas

D34-2, Measurement of smoke density of cables burning under defined cond
Test procedure and requirements

69-4, Radio-frequency connectors — Part 4: RF coaxial connectors with inner d

blymer dielectric are widely used in mobile communication systems, microwayve test
equipmient, radar, aerospace and other fields.

content

g any

constit’_\[:es requirements of this document. For dated\references, only the edition cited gpplies.

Fest for
-mixed

Part 1:

tions —

ameter

conductor 16 mm (0,63 in) with screw lock — Characteristic impedance 50 Q (typ

e 7-16)

IEC 61196-1:2005, Coaxial communication cables — Part 1: Generic specification — General,
definitions and requirements

IEC 61196-1-101, Coaxial communication cables — Part 1-101: Electrical test methods — Test
for conductor d.c. resistance of cable

IEC 61196-1-102, Coaxial communication cables — Part 1-102: Electrical test methods — Test
for insulation resistance of cable dielectric

IEC 61196-1-103, Coaxial communication cables — Part 1-103: Electrical test methods — Test
for capacitance of cable
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IEC 61196-1-105, Coaxial communication cables — Part 1-105: Electrical test methods — Test
for withstand voltage of cable dielectric

IEC 61196-1-106, Coaxial communication cables — Part 1-106: Electrical test methods — Test
for withstand voltage of cable sheath

IEC 61196-1-108, Coaxial communication cables — Part 1-108: Electrical test methods — Test
for characteristic impedance, phase and group delay, electrical length and propagation velocity

IEC 61196-1-110, Coaxial communication cables — Part 1-110: Electrical test methods — Test
for continuity

IEC 61196-1-112, Coaxial communication cables — Part 1-112: Electrical test methods|— Test
for retufn loss (uniformity of impedance)

IEC 61/196-1-113, Coaxial communication cables — Part 1-113: Electrical tests-methods|— Test
for attehuation constant

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

IEC 61/196-1-116, Coaxial communication cables — Part 1-116: Electrical test methods|— Test
for impgdance with time domain reflectometry (TDR)

IEC 61/196-1-119, Coaxial communication cables —Rart 1-119: Electrical test methods — RF
averagg power rating

IEC 61196-1-126, Coaxial communication cables — Part 1-126: Electrical test methods — [Corona
extinctipn voltage

IEC 61[196-1-212, Coaxial communication cables — Part 1-212: Environmental test methods —
UV stability

IEC 61196-1-215, Coaxial communication cables — Part 1-215: Environmental test methods —
High tejmperature cable ageing

IEC 61196-1-301, Ceaxial communication cables — Part 1-301: Mechanical test methods — Test
for ovality

IEC 61196-1=302, Coaxial communication cables — Part 1-302: Mechanical test methodg — Test
for eccéentticity

IEC 61196-1-305:2015, Coaxial communication cables — Part 1-305: Mechanical test methods
— Solderability and resistance to soldering

IEC 61196-1-313, Coaxial communication cables — Part 1-313: Mechanical test methods —
Adhesion of dielectric and sheath

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

IEC 61196-1-316, Coaxial communication cables — Part 1-316: Mechanical test methods — Test
of maximum pulling force of cable

IEC 61196-1-318:2008, Coaxial communication cables — Part 1-318: Mechanical test methods
— Heat performance tests
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IEC 62037-4, Passive RF and microwave devices, intermodulation level measurement — Part 4:
Measurement of passive intermodulation in coaxial cables

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

IEC 62

3 GHz, triaxial method

230, Electric cables — Spark-test method

3 Terms and definitions

For the
followinlg apply.

ISO an
addres

o |EC|Electropedia: available at https://www.electropedia.org/

e |SQ Online browsing platform: available at https://www.iso.org/obp

3.1
semi-r

coaxiallline with smooth or corrugated tube outer conduetor, not intended to be bent o

in serv

4 Materials and cable construction

4.1 General

The ca

4.2 Inner conductor

421
IEC 61

The inrler conductor material shall be as stated in the relevant cable detail specificatior].

4.2.2

The co

tube.

In addi

d IEC maintain terminology databases for use in standardizationrat’ the fo
5es:

gid coaxial communication cable

ice or not intended to be flexed after initial forming

ble construction is composed of-inner conductor, insulation, outer conductor and

Conductor material

96-1:2005, 4.4.1_applies.

Conductor construction

purposes of this document, the terms and definitions given in IEC 61196-d de the

llowing

flexed

sheath.

hductor shall consist of a solid or stranded wire, or corrugated or smooth tube or rifled

tion, IEC 61196-1:2005, 4.4.4 applies.

The inner conductor diameter shall be stated in the detail specification.

For corrugated inner conductors, peak diameter and root diameter and pitch shall be specified
in the detail specification.

The tolerance of the inner conductor shall be specified in the detail specification.

4.3

Dielectric

The dielectric shall be one of the following:
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— solid polytetrafluoroethylene (PTFE) or perfluoroalkoxy (PFA) dielectric;

— low-density polytetrafluoroethylene (PTFE) dielectric;

— foamed dielectric fluorinated ethylene propylene (FEP) or perfluoroalkoxy (PFA) dielectric;

— or any other fluoropolymer dielectric materials as stated in the relevant detail specification.

4.4 Outer conductor

The outer conductor shall be a copper or aluminium smooth or corrugated tube with or without

coating

, or be as stated in the relevant cable detail specification.

The coating material and thickness, if any, shall be stated in the relevant detail specification.

In addi

For cal
detail s

ion, the requirements of IEC 61196-1:2005, 4.6.1 apply.

les with smooth tube out conductors, the diameter and tolerance shaljl‘be state
pecification. The recommended outer diameter ratings of outer conductors (appr

i in the
ximate

the roupded value) are as follows:

0,86 mm (0,034"), 1,179 mm (0,047”), 2,18 mm (0,079”), 3,58 mm (0,141”), 6,35 mm (0,350") or

as spegified in the detail specification.

For cofrugated outer conductors, peak diameter and root-diameter and pitch shalll be as

specifigd in the detail specification. The recommended outer diameter ratings of outer

conducfors (approximate the rounded value) is 6 mm/(0,236"), or as specified in th¢ detail

specifigation.

The tolerance on the outer conductor shall be specified in the detail specification.

4.5 Sheath (when applicable)

The sheath of a cable is optional and.shall be in accordance with IEC 61196-1:2005, 4{7, with

the follpwing amendments and additions.

a) The material of cable sheath/shall be specified in the detail specification.

b) The diameter and minimum thickness and tolerance of the sheath shall be as stated in the
detail specification,

c) For|cables intended for outdoor use or exposed to sunlight, the cable shall pass the UV
stability test according to IEC 61196-1-212.

5 Type name and identification of cable

5.1 Fype

The type of cable consists of nominal characteristic impedance, the hyphen, and the outer
diameter rating of outer conductor. The specific names are as follows:

a) The nominal characteristic impedance, giving the nominal characteristic impedance of the

cab

le in ohms, e.g. 50.

b) The hyphen is an interval.

c) The outer diameter ratings (the approximate outer diameter) of the outer conductor in mm;
when needed, the outer diameter ratings of the outer conductor in inches may be given in
brackets.

EXAMPLE 50-3(0,141") is the cable type with nominal characteristic impedance of 50 Q and the outer diameter
rating of outer conductor is 3,58 mm (0,141") and 50-6 (0,250") is the cable type with nominal characteristic
impedance of 50 Q and the outer diameter rating of outer conductor is 6,35 mm (0,250").
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5.2 Variants
The variant of cables should be identified by the following:

a) Type name: see 5.1.

b) Distinguishing number: it should consist of three digital characters (XYZ) which
distinguishes the different construction and material of the various cables.

The "X" specifies the material type of the inner conductor.
The "Y" specifies the material type and structure of the dielectric.
The "Z" specifies the material type and structure of outer conductor.

Th datatle ara lLictad 1n TAoaliA 4
o CttarmrsarCcTrotCc T aoTC

Table 1 — Distinguishing number

wyn Material of the inner o Material and structure won Material and sfructure
X Y . . z
Conductor of dielectric of outer conductor
No Entry Silver pl;:fg copper No Entry PTFE No Entry Smooth coppgr tube
ss Silver plated copper L Low-density PTFE AT | Smooth aluminilim tube
clad steel wire
SA Silver plat‘eq copper UL Ultra-low-density PTFE H Helically corrygated
clad aluminium wire copper tube
FF Foamed EEP
FP Foamed PFA
P RFA

5.3 Cable marking

The caple marking consists of cable{iype, variants and IEC standard number, as shHown in
Figure 1.

50-2(0,086") ~~FP — IEC 61196-10

IEC standard number

Distinguishing letter
Type

IEC

Figure 1 — Cable marking

EXAMPLE 50-2(0,086")-FP-IEC 61196-10 indicates that the characteristic impedance is 50 Q, the outer diameter
rating of outer conductor is 2,18 mm (0,086"), silver-plated copper inner conductor, foamed PFA dielectric, smooth
copper tube, which conform to IEC 61196-10.

6 Identification, marking and labelling

6.1 Cable identification

IEC 61196-1:2005, 6.1 applies.

6.2 Cable marking

The cable marking shall be applied to the sheath. The marking shall consist of cable marking
given in 5.3 and/or the manufacturer's designated marking when specified in the detail
specification.
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For unsheathed cables, the cable marking can be applied on the outer conductor or specified
in the detail specification.

6.3 Labelling

Labelling shall be provided in accordance with IEC 61196-1:2005, 6.3 and the detail
specification.

7 Standard rating and characteristics

71 Nominal characteristic impedance

The nominal characteristic impedance shall be 50 Q or as specified in the detail specifitation.

7.2 Rated temperature range

The rated temperature ranges are given in Table 2 or as specified in the detail specification.

Table 2 — Rated temperature

Parameter No sheath PVC Sheath PVDF Sheath LSZH Sheath
°C °C °C °C
Operafional temperature _55 to 125 2 —40t0 75 —40 to 125 -25 tol70
range
Storgge temperature -551t0 125 b -40 to 75 -40 to 125 -25 to[70
range
'”Sta”at"’rg;gg‘perat“re 10 to 40 £30 to 60 40 to 60 15 to[60

a8 The|operational temperature range of type 50-410,034") and 50-6(0,250") is =55 °C to 105 °C.
b The|storage temperature range of type 50-1(0,034") and 50-6(0,250") is -55 °C to 105 °C.

7.3 OQperating frequency

The operating frequencysrange is specified in the detailed specification. The maximum
operating frequency of-typical cables is given in Annex A.

7.4 Average ahd-peak power

Average andspeak power shall be specified in the detail specification.

7.5 Bending radius

The minimum bending radius is specified in the detail specification. The minimum bending
radius of typical cables is given in Annex A.

8 Requirements of finished cables

8.1 General

For finished cables, the requirements given below shall apply when they are tested in
accordance with the IEC 61196-1 series or this clause.

Unless otherwise specified, all measurements shall be carried out under standard atmospheric
conditions for testing in accordance with IEC 60068-1:2013, Clause 5.
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Applicable test methods shall be in accordance with IEC 61196-1-n and other test methods
specified in the present document.

8.2

Electrical requirements

Electrical measurements are given in Table 3.

Table 3 — Electrical requirements

Subclause Test procedure Parameter Requirements/Remarks
Inner conductor shall be continuous.
8.2.1 IEC 61196-1-110 Continuity
Outer conductor shall be continuous.
Inner and outer
8.2.4 IEC 61196-1-101 conductor direct Value in accordance with the detail spegcification
current resistance
8.2. IEC 61196-1-105 | Withstand voltage of |/, ;¢ in accordance with the detail specificatiop.
dielectric
Unless otherwise specified, in‘the detail specifidation,
the following test voltagé-shall be applied for ope
minute.
IEC 61196-1-106 | Withstand voltage of | 2 kv RMS for shedth thickness over 0,5 mm an{ less
8.2.4 sheath (or spark than 0,8 mm.
(or IEC 62230) test) @ ’
3 kV RMS f6r sheath thickness over 0,8 mm and less
than 1,0 mMm
5 kV.RMS for sheath thickness over 1,0 mm.
8.2.4 IEC 61196-1-102 Insulation resistance | 2¢10*MQ - km
Value in accordance with the relevant detail
8.2.4 IEC 61196-1-103 Capacitance specification. The values of typical cables are diven in
Annex A.
] Characteristic Value in accordance with the relevant detail
8.2. IEC 61196-1-116 impedance specification, typical values are 50 Q, 75 Q.
When required, perform on both ends of tested|cable
1 0,
. EC 61196-1-115 _Regularity of Regularity 2 40 dB orresp. <1 %
impedance Test procedure: IEC 61196-1-115,(time domain|) or
IEC 62153-1-1, (transformation from frequency|domain
into time domain by IDFT)
When required, value in accordance with the rellevant
8.2.4 IEC 61196:1-108 Propagation velocity | detail specification. The values of typical cable$ are
given in Annex A.
Specimen length: =2 2 m, the return loss should |meet
the following requirements in the actual workin
frequency band of the cable or according to theg
relevant detailed specification
= 23,1 dB (10 MHz to 6 000 MHz)
8.2.10 IEC 61196-1-112 Return loss
= 20,8 dB (6 000 MHz to 12 000 MHz)
> 19,1 dB (12 000 MHz to 18 000 MHz)
= 16,5 dB (18 000 MHz to 26 500 MHz)
> 15,6 dB (26 500 MHz to 40 000 MHz)
Value in accordance with the detail specification.
8.2.11 IEC 61196-1-113 Attenuation constant
The values of typical cables are given in Annex A.
8.2.12 IEC 61196-1-215 Attenuation stability When required, see 8.3.1
N When applicable, value in accordance with the
8.2.13 IEC 61196-1-111 Phase Stablllty Vs relevant detail specification
temperature
The values of typical cables are given in Annex A.
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Subclause Test procedure Parameter Requirements/Remarks
Phase stability vs
8.2.14 IEC 61196-1-111 be}ndmg (for cable When appllcgble, va}lye in accordance with the
with corrugated tube | relevant detail specification
outer conductor)
8.2.15 IEC 61196-1-126 Corona voltage Whep requ!rgd, ‘value in accordance with the relevant
detail specification
8216 IEC 61196-1-119 RF power Whep requ!rgd, ‘value in accordance with the relevant
detail specification
When required, this test is only applicable to the cable
with characteristic impedance of 50 Q.
Both ends of the specimen should he attached with
suitable RF connectors (recommended type #-16
) connectors, according to IEC 61169-4).
Passive
8.2.1f IEC 62037-4 intermodulation PIM should be performed under the minimum bgending
o radius.
(IM3)
Passive Intermodulation is better than -158dBq
Input power: 2 x 20 W
Test frequency: 700 MHz,.900 MHz, 1 800 MHZ,
2 100 MHz, 2 600 MHz
Screenin When required, better than —110dB (0,5 GHz tg
8.2.1B IEC 62153-4-4 19 3 GHz) or valuelin ‘accordance with the relevanf detail
attenuation N
specification.

a8 Applicable to the cable with sheath

8.3 Environmental requirements

Enviroimental requirements are given in Table"4.

Table 4 — Environmental requirements

Subclapse Test procedure Parameter

Requirements/remarks

8.3. IEC\61196-1-215 Ageing

When required, two samples should be used fof the
test the temperature value is the maximum opefational
temperature rating of the cable

Duration: 168 h or as specified in detail specifi¢ation.
Requirements after ageing and cooling down to
standard atmospheric conditions

a) The displacement of the cable elements shall
comply with that indicated in the relevant cgble
specification.

b) The return loss shall remain within the spedified
limits in 8 2 10

c) The attenuation shall remain within the specified
limits in 8.2.11.

d) No cracks, flaws or other damage in the cable
surface.

IEC 61196-1-
318:2008,
Clause 6

8.3.2 Heat behaviour

For sheathed cable, the sheath shall be stripped off.
Length of the cable under test: 300 mm to 350 mm

Temperature of the heating: 175 °C £ 5 °C, or as
specified in detail specification

Neither cracks nor longitudinal splits shall be visible in
the outer conductor. Nor shall the dielectric core
protrude from the ends of the test specimen.
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Subclause Test procedure Parameter

Requirements/remarks

IEC 61196-1-
305:2015,
Clause 4

8.3.3 Solderability

The surface of tubular outer conductor corresponding
to the immersed length shall be correctly tinned, i.e.
more than 95 % of this surface shall be wetted by
solder, the spots and marks of soldering shall not be
concentrated in one area, and they shall not exceed
5 % of the immersed surface.

IEC 61196-1-
305:2015,
Clause 5

Resistance to

8.3.4 soldering

When applicable, value in accordance with the
relevant detail specification

The test temperature is specified in detail specification

Duration: see Annex B or as specified in detail

8.3.4 Annex B Thermal shock

apcu;ﬁuatiull.
Cycles: 5 or as specified in detail specification’”

Requirements:

a) The displacement of the cable elements shall
comply with that indicated in_thevrelevant cgble
specification.

b) The return loss shall remain’within the spedified
limits in 8.2.10.

c) The attenuation change shall be in accordapce
with the relevant detail specification.

d) No cracks, flawsvor other damage in the cal
surface.

e

Ultraviolet stability of

8.3.4 the sheath

IEC 61196-1-212

When applicable (see 4.5), test procedure shal| be
specified\in/detail specification

Requirements:

—*After 720 h, changes in elongation < + 20 %
<) After 720 h, changes in tensile strength < £{20 %
— No visual cracks

8.4 Ilechanical requirements
ical requirements are giver’in Table 5.

Mecha

Table 5 — Mechanical requirements

No. Test methods Parameter Requirements/remarks
The sheath shall be free of cracks, splits,
4.2 of irregularities, and imbedded foreign material.
8.4. IéC 61196-1:2005 Visual examination
s The outer conductor shall be free of black spot$ or
cracks.
8.4. 4.3 of Dimensional Value in accordance with the detail specificatio
TEC O TT96-172005 | examination
. . . o . .
843 IEC 61196-1-301 Ovality of inner When appllcable,. <7 /o., or \{alue in accordance with
conductor the relevant detail specification
8.4.4 IEC 61196-1-302 E‘ccentr.icity of When applicable,. <10 % or‘value in accordance with
dielectric the relevant detail specification
. o . .
845 IEC 61196-1-301 Ovality of sheath When appllcable,_ <7 A>_, or v_alue in accordance with
the relevant detail specification
Value in accordance with the detail specification.
8.4.6 IEC 61196-1-313 Adhesion of dielectric | a) Test temperature: 20 °C £ 5 °C
b) Specimen length (L) = 50 mm
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No.

Test methods

Parameter

Requirements/remarks

8.4.7

IEC 61196-1-314

Cable bending

For smooth tube outer conductors, the bending test
shall be in accordance with [IEC 61196-1-314:2015,
4.3.2, procedure 1, 1 cycle, bending radius in
accordance with the relevant detail specification.

For corrugated tube outer conductors, the bending test
shall be in accordance with IEC 61196-1-314:2015,
Clause 5, repeated bending, the number of cycles,
mass of weight, bending radius in accordance with the
relevant detail specification.

Requirements:

+ Attenuation change shall be in accordance with the
relevant detail specification

* The return loss shall remain within the spedified
limits in 8.2.10.

* No physical damage in cable.

When applicable, the PIM shall remain within the
specified limits in 8.2.17

8.4.

IEC 61196-1-316

Tensile strength of
cable (longitudinal

pull)

When required, the maximum‘ténsion applied shall be
greater than or equal to the cable weight of 100 m or
be specified in the detail/specification.
Requirements:

* The characteristi¢ impedance shall remain
the specifiedlimits in 8.2.7.

* No physieal damage in cable.

ithin

8.5 FKire performance requirements (applicable)to cables with sheaths)

When ysers have requirements in terms of fire{performance, cables with sheaths shou|d meet
the reguirements of Table 6. When intended-to be installed in constructions, these cabjes can
fall under the requirements of local, regiéhal or governmental regulations for fire and safety

standaids.
Table 6 =, Fire performance requirements
Subclapse Test procedure Parameter Requirements/Remarks
The distance between the upper carbonization point
and the lower edge of the upper support is gregter
. than 50 mm, and the distance between the lower
8.5. IEC 60332-2 Flame propagation carbonization point and the lower edge of the upper
support is not greater than 540 mm, or as specf|fied in
the detail specification.
8.5.7 IEC 60754-1 Halogep apld gas < 5 mg/g or as specified in the detail specification
emission
Lndaor
8.5.3 o . Toxic gas emission | When required, according to the detail specification.
consideration
. o P .
854 IEC 61034-2 Smoke density Tran_sr_mtt_ance 2 60 % or as specified in the detail
specification

9 Quality assessment

Quality assessment shall be in accordance with IEC 61196-1-1 or Annex C.

10 Delivery and storage

Delivery of cables shall be in accordance with IEC 61196-1:2005, Clause 9.
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Performance requirements of typical cables

Performance requirements

Some performance requirements of typical cables are given in Table A.1. The attenuation
values are specified in Clause A.2.

Table A.1 — Some performance requirements of typical cables
Typidal cable Maximum Cut-off Propagation | Capacitance Bending Phase
Vatriants operating frequency velocity radius stabtity vs
frequency Tempjerature
GHz GHz % pF mm PPM
50-1(0,034") 40 155 2 68,5 <105 3,2 —
50-1(0,047") 40 108 2 68,5 <105 3,2 —
50-2(0,086") 40 61 2 68,5 <105 3,2 —
50-2(9,086")-L 40 65 275 <91 6,4 —
50-2(0{086")-UL 40 71 = 80 <85 9,5 <750
50-2(0]086")-FF 40 67 279 <85 3,2 <B50
50-2(0{086")-FP 40 67 279 <85 3,2 <B50
50-3(0,141") 20 34 2'68,5 <105 6,4 —
50-3(9,141")-L 26,5 37 275 <91 12,7 —
50-3(0f{141")-UL 33 40 = 80 <85 12,7 <750
50-3(0]141")-FF 33 39 > 80 <85 12,7 <B50
50-3(0(141")-FP 33 39 = 80 <85 12,7 <B50
50-6(0,250") 18 19 2 68,5 <105 19,1 —
50-6(0,250")-FF-H 12 23 = 80 <85 25,4 <700
50-6(0,450")-FP-H 12 23 > 80 <85 25,4 <[700
NOTE [The cut-off frequency is calculated based on the corresponding propagation speed. The changg¢ of the
product|structure dimension in the manufacturing process will also affect the change of the cut-off frequerjcy.
A.2 Attenuation

Maximum attenuation values of the typical cables can be calculated as shown in Formulas (A.1).

Where
[04
A,B

f

o= Ax

is the attenuation at 20 °C, in dB/m,

are given in Table A.1,

is the frequency, in GHz.

f+Bxf

(A1)
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Values at typical frequencies are given in Table A.2.

Table A.2 — Maximum attenuation

Maximum attenuation at typical frequencies

Tpea e | 4| s
0,5 GHz 1 GHz 6 GHz 12 GHz | 18 GHz (26,5 GHz| 33 GHz | 40 GHz
50-1(0,034") 1,914 10,028 7 1,37 1,94 4,86 6,98 8,64 10,61 11,94 13,25
50-1(0,047") 1,282 10,0232 | 0,92 1,31 3,28 4,72 5,86 7,21 8,13 9,04
50-2(0,086") 0,676 5(0,0235| 0,49 0,70 1,80 2,63 3,29 4,11 4,66 5,22
50-2(0,086")-L 0,591 0 (0,009 4 0,42 0,60 1,50 2,16 2,68 3,29 3,71 4,11
50-2(Q,086")-UL 0,5800(0,00560| 0,41 0,59 1,45 2,07 2,55 3,12 3,50 3,87
50-2(0,086")-FF 0,617 5(0,024 5 0,45 0,64 1,66 2,43 3,06 3,83 4,36 4,89
50-2(Q,086")-FP 0,617 5(0,0245| 0,45 0,64 1,66 2,43 3,06 3,83 4,36 4,89
50-3(0,141") 0,360 5 (0,029 5 0,27 0,39 1,06 1,60 2,06 2,64 3,04 —
50-3(|0,141")-L 0,3306 {0,0094| 0,24 0,34 0,87 1,26 1,57 1,95 2,21 —
50-3(0,141")-UL 0,3150(0,0050 0,23 0,32 0,80 1,15 1,43 1,75 1,97 —
50-3(0,141")-FF 0,3218(0,0232| 0,24 0,35 0,93 1,39 1,78 2,27 2,61 —
50-3(0,141")-FP 0,321 8 {0,023 2 0,24 0,35 0,93 1,39 1,78 2,27 2,61 —
50-¢(0,250") 0,226 8 {0,0232| 0,17 0,25 0,69 1,06 1,38 — — —
50-6(0,R50")-FF-H | 0,203 8 | 0,022 6 0,16 0,23 0,63 0,98 — — — —
50-6(0,p50")-FP-H | 0,203 8 |0,0226 | 0,16 0,23 0,63 0,98 — — — —
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Annex B
(normative)

Thermal shock

B.1 General

This test is used to evaluate the transmission and mechanical performance of coaxial cables
under the effects of thermal shock.

After tme test, the fransmission performance (such as insertion Toss, return Toss). dnd the
mechanical performance (such as the mechanical movement of dielectric related to tHe inner
conducfor) shall be specified in relevant detail specification.

B.2 [Test samples
The cable length shall be 3 m or as specified in the detail specification.

At least two test samples should be used for the test as specified below:

a) one|test sample terminated with connectors that can be used to measure the transinission
performance;

b) onel piece of cable with its ends cut flush that“can be used to test the mechanical
performance.

If the tgst samples have to be coiled to fit in thésxchamber, they should be loosely coiled at the
minimum bend radius with the end of the cable being straight.

B.3 [Test equipment

The following test equipment or'equivalent equipment shall be used:

a) Environmental chambefs: a system of sufficient thermal capacity shall be used to phange
ambient chamber conditions to meet the test requirements. If applicable, the required the
theqfmal capacity of the environmental chambers shall be specified in the relevant detail
spegification.

b) A vector netwark analyzer or other suitable equipment.

B.4 rocedure

B.4.1 Initial measurements

The initial transmission and mechanical performance of the test samples shall be measured in
accordance with the relevant detail specification.

B.4.2 Thermal shock

Test samples shall be placed into the environmental chamber so that there is substantially no
obstruction to the flow of air across and around the specimen. The specimen shall be subjected
to the specified test condition of Table B.1. One cycle consists of step 1 to step 4. Unless
otherwise specified, 5 cycles shall be conducted.

Test samples shall not be subjected to forced circulating air during the test. the effective total
transfer time from the low temperature to the high temperature, or the reverse, shall not exceed
5 minutes. Direct heat conduction to the specimen should be avoided.
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Table B.1 — Test condition

Step Test condition Exposure time
1 Low temperature See Table B.2
22 20 fl—o < 5 min
3 High temperature See Table B.2
42 20 tl-o < 5 min

a

For environmental

chambers that can transfer the temperature from

low

temperature to high temperature without moving the test samples, steps 2 and 4

B.4.3

After the test, the test samples shall be removed from the chamber and allowed to stal
room temperature. After reaching ambient room temperature, the transmissi
ical performance shall be measured in accordance with the relevant detail specif]

ambie
mecharrt

are not applicable.

Table B.2 — Exposure time at temperature extremes

Weight of specimen Exposure time
h
<28¢g 1/4
>28gto<136g 1/2
> 136 g to < 1,36 kg 1
> 1,36 kg to < 13,6 kg 2
> 13,6 kg to < 136 kg 4
> 136 kg 8

Final measurements

ilize at
on and
cation.
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Annex C
(informative)

Quality assessment

C.1 General
Quality assessment procedures may be agreed between manufacturer and customer.

Annex C provides guidance and details of the general procedures for quality conformance
inspectjion, qualification approval and capability approval. Tt includes information on Jrelated
documégnts and procedures, standardized test methods, a basic schedule for testsrelating to
quality lconformance inspection and qualification approval.

C.2 (ualification approval and its maintenance

C.2.1 Qualification approval
C.2.11 Sample

The sainple of each cable type submitted for qualification inspection shall be of sufficienf length
to perfgrm all the applicable tests in Table C.1.

C.2.1.2 Inspection routine

The samples shall be subjected to the inspections specified in Table C.1. The entire sample
shall b¢ subjected to the inspections of group.}l. The specimen length shall be cut from each
sample| as required, and subjected to inspections of group Il.

C.2.1.3 Failure

One or|[more failures shall be cause for refusal to grant qualification approval.

C.2.1.4 Maintenance of qualification approval

This shall consist of three’ consecutive lots passing test groups A specified in C.2.3.1.6 and B
specifigd in C.2.3.1.%, and followed by a selection of test samples from the lots, as appropriate.
These test samples-shall successfully pass the periodic inspection (test groups C) spegified in
C.2.3.2.

C.2.2 Capability approval

When specified in the relevant detail specifications, capability approval shall be in accordance
with IEC 61196-1-1.

Cc.2.3 Quality conformance inspection
C.2.3.1 Inspection of product for delivery
c.2.31.1 General

Inspection of product for delivery shall consist of test groups A and B on a lot-by-lot basis.
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Table C.1 — Qualification inspection

Requirement Number of test
Parameter subclause Test methods samples
to be tested
Group |
Visual examination 8.4.1 IEC 61196-1:2005, 4.2 Entire sample
Dimensional examination 8.4.2 IEC 61196-1:2005, 4.3 Entire sample
Continuity 8.2.1 IEC 61196-1-110 Entire
II’r(;r;iesrta;al:éieouter conductor direct current 8.2.2 IEC 61196-1-101 Entire
Withstand voltage of dielectric 8.2.3 IEC 61196-1-105 Entire
e R
Insulatipn resistance 8.2.5 IEC 61196-1-102 Entirg
Group |l
Ovality pf inner conductor °© 8.4.3 IEC 61196-1-301 2
Eccentrjcity of dielectric © 8.4.4 IEC 61196-1-302 2
Ovality pf sheath 2 °¢ 8.4.5 IEC 61196-1-301 2
Capacitpnce 8.2.6 IEC 61196-1-103 1
Characferistic impedance 8.2.7 IEC 61196-1¢116 1
Regulafity of impedance P 8.2.8 IEC 61196-1-115 1
Propagation velocity ° 8.2.9 IEC 64196-1-108 1
Return |oss 8.2.10 IEC 61196-1-112 5
Attenuation constant 8.2.11 IEC 61196-1-113
Attenualion stability ® 8.2.12 IEC 61196-1-215
Phase dtability vs Temperature °© 8.2.13 IEC 61196-1-111 2
corruaaled tube auer conduston o | &4 | 1EC 811981111 :
Coronalvoltage ° 8.2.15 IEC 61196-1-126 1
RF powpr P 8.2.16 IEC 61196-1-119 1
Passivd Intermodulation(IM3) P ¢ 8.2.17 IEC 62037-4 2
Screenihg attenuation ? 8.2.18 IEC 62153-4-4 2
Adhesidn of dielectric 8.4.6 IEC 61196-1-313 3
Cable bending 8.4.7 IEC 61196-1-314 3
:)'slr:)sible strength of cable (longitudinal 848 IEC 61196-1-316 1
Ageing P 8.3.1 IEC 61196-1-215 2
Heat behdviour 8.3.2 g§u21}1:6_1_318:2008’ 3
Solderability 8.3.3 (= 01196-1-305:2015, 1
Resistance to soldering © 8.3.4 Ic|;5|2u2331596-1-305:2015' 1
Thermal shock 8.3.5 Annex B 2
Ultraviolet stability of the sheath 2 ¢ 8.3.6 IEC 61196-1-212 1
Flame propagation 2P 8.5.1 IEC 60332-1-2 1
Halogen acid gas emission 2° 8.5.2 IEC 60754-1 1
Toxic gas emission 2P 8.5.3 Under consideration Under consideration
Smoke density 2P 8.5.4 IEC 61034-2 1

a8 Applicable to cable with sheath.

b When required.

¢ When applicable
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2 Unit of product

A unit of product shall be one coil or one packed cable with the same type designation.

C.2.31

.3 Inspection lot

The inspection lot shall consist of the required number of units of the product, covered by same
detail specification, offered for inspection at one time. All the units of the product in the
inspection lot submitted shall have been produced during the same production period with the
same materials and processes.

C.2.31

A samq
regard

C.2.3.1

A spec

C.2.3.1

Group
order s

An insg
defecti
group.

C.2.3.1

Group
order s
level Il.

If one
defects

.4 Sample unit

le unit shall be a unit of the product selected at random from the inspection lot
o quality.

.5 Specimen

men shall be an individual length of cable cut from the sample-unit.

.6 Test groups A

A inspection shall consist of the examinations and{tests specified in Table C.2
hown and shall be performed on 100 % of cables submitted.

e units shall be sorted out if not more than 10 % of products fail any test in f

.7 Test groups B

B inspection shall consist of the examinations and tests specified in Table C.2
hown. The sampling plan.shall be in accordance with ISO 2859-1 for general ins
The acceptance quality_level (AQL) shall be as specified in Table C.2.

br more defects @re found, the lot shall be screened for that particular defect
removed. A new sample of product shall again be submitted to all group B tes

the sa
and sh

C.2.3.2

e sampling.plan. If any defects are found in the second sample, the lot shall be r
[l not be supplied to this specification.

Periodic inspection

without

in the

ection lot is rejected if more than 10 % of*products fail any test in the test groyip. The

he test

in the
pection

s) and
ts with
ejected

This s

alllcansist of test groups. CinTabhle C2 ona Im:rindir‘ hasis (?.rnnln C inclnpr“rir

n shall

be made on three sample units selected from inspection lots that have passed the groups A

and B i

nspections every 12 months.

No failures shall be permitted for group C inspection.
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