IEC 61156-7:2023-02 RLV(en)

IEC 61156-7

Edition 2.0 2023-02
REDLINE VERSION

INTERNATIONAL
STANDARD

R
>
P
ASI 1
0
AN
©
O
N
o

Multicore and symmetrical pair/quad cables digital communications —
Part 7: Symmetrical pair cables with transn@ ion characteristics up to

1 200 MHz - Sectional specification for @tal and analogue communicatio
cables ")

-



https://iecnorm.com/api/?name=7a6c5d92d51f16ee007f641461ebb2a6

THIS PUBLICATION IS COPYRIGHT PROTECTED
Copyright © 2023 IEC, Geneva, Switzerland

All rights reserved. Unless otherwise specified, no part of this publication may be reproduced or utilized in any form
or by any means, electronic or mechanical, including photocopying and microfilm, without permission in writing from
either IEC or IEC's member National Committee in the country of the requester. If you have any questions about IEC
copyright or have an enquiry about obtaining additional rights to this publication, please contact the address below or

your local IEC member National Committee for further information.

IEC Secretariat Tel.: +41 22 919 02 11
3, rue de Varembé info@iec.ch
CH-1211 Geneva 20 www.iec.ch
Switzerland
About|the IEC
The International Electrotechnical Commission (IEC) is the leading global organization that prepares and.publishes

Intern

About
The t¢
latest

IEC publications

tional Standards for all electrical, electronic and related technologies.

ichnical content of IEC publications is kept under constant review by the IEC. Please make @Sure that you hgve the
edition, a corrigendum or an amendment might have been published.

IEC pyblications search - webstore.iec.ch/advsearchform IEC Products & Services Portal > products.iec.ch
The adlvanced search enables to find IEC publications by a Discover our powerful searegh.engine and read freely|all the
variety] of criteria (reference number, text, technical publications previews. With.a subscription you will always have
commiftee, ...). It also gives information on projects, replaced  access to up to date content tailored to your needs.

and wi

hdrawn publications.

Electropedia - wivw.€lectropedia.org

IEC Jyst Published - webstore.iec.ch/justpublished The world's leading online dictionary on electrotechfology,
Stay up to date on all new IEC publications. Just Published  containing more-than 22 300 terminological entries in English
details|all new publications released. Available online andonce  and Freneh, with equivalent terms in 19 additional landuages.
a month by email. Also krfown as the International Electrotechnical Voc@bulary

IEC Cuyistomer Service Centre - webstore.iec.ch/csc

If you
further]
Centre

Vish to give us your feedback on this publication or need
assistance, please contact the Customer Service
[ sales@iec.ch.

(IEVY online.



mailto:info@iec.ch
https://www.iec.ch/
https://webstore.iec.ch/advsearchform
https://webstore.iec.ch/justpublished
https://webstore.iec.ch/csc
mailto:sales@iec.ch
https://products.iec.ch/
http://www.electropedia.org/
https://iecnorm.com/api/?name=7a6c5d92d51f16ee007f641461ebb2a6

IEC 61156-7

Edition 2.0 2023-02
REDLINE VERSION

INTERNATIONAL
STANDARD

“ colour
inside

Multicore and symmetrical pair/quad cables fox digital communications —
Part 7: Symmetrical pair cables with transmisSion characteristics up to

1 200 MHz - Sectional specification for digital and analogue communication
cablles

INTERNATIONAL
ELECTROTECHNICAL
COMMISSION

ICS 33.120.20 ISBN 978-2-8322-6487-4

Warning! Make sure that you obtained this publication from an authorized distributor.

® Registered trademark of the International Electrotechnical Commission


https://iecnorm.com/api/?name=7a6c5d92d51f16ee007f641461ebb2a6

-2 - IEC 61156-7:2023 RLV © IEC 2023

CONTENTS
O T T 1 I PP 5
1 General e e
1 1T o 1= S 8
2 NOrMative referENCES .. o 8
3 Terms and definitioNs ... 9
4 Installation CONSIAEIatioN .. .. .. 9
A General remMarks oo e 9
P Bending radius of installed cable.............ooooiiii s e 9
B Climatic conditionS........cooiiiii e 9
5 Material and cable construction ... 9
i General remMarks ... Y N e 9
P Cable conStruCtioN .. ..o S A ...10
5.2.1 General .o ...10
b.2.2 (©70] s [ [ U T o oS S ...10
b.2.3 INSUIATION ... ...10
b.2.4 Cable element ... T ...10
b.2.5 Cable MaKe-Up ...o.oiiiiiic e B .10
b.2.6 Screening of the cable core ... i i 11
b.2.7 ShEatN ..o R .11
b.2.8 (Lo L= 41 oF= 1T o T P .11
b.2.9 Finished cable ... .. 1
6 Characteristics and requIremMeNnts ....... 0 e .12
i General remMarks ... e .12
P Electrical characteristics andMests .........coooviiiiiiiii .12
5.2.1 CondUCTOr reSiStaNCE.). . .. i .12
5.2.2 Resistance unbalance within a pair.........coooiii i, .12
5.2.3 Dielectric streNGth. .. ... .12
b.2.4 INSUIAtION rESISTANCE .. cui e .12
5.2.5 MutualreapacitanCe .........ooo i 12
5.2.6 Capacitance unbalance pair to ground ...........ocooiiiiiiiiiiii .12
5.2.7 TranSfer IMPEAANCE .. ..ot .12
5.2.8 Coupling attenuation....... ... .13
5.2.9 CUrrent-Carrying CapaCity . ..ccuu i .13
5.210 Resistance of the SCreen ... .13
3 Fransmisstoncharacteristes——m—"--rrrerrmrmrm—m—m—m—m—m—m—m—m—m—m—m—0—m—0—70D70D0D0D0D0D0D0D0D0D0D0D0D0— ... 13
6.3.1 (=Y 1Y = I =T 0 g = PP 13
6.3.2 Velocity of propagation (phase VeloCity).....cooviiiiiiiiii e, 14
6.3.3 Phase delay and differential phase delay (delay skew) ..........c.ccooviiiiiinniannn. 14
6.3.4 ABENUATION (0) .1t 14
6.3.5 Unbalance attenuation near-end (TCL, EL TCTL)..ccuuiuuiiiiiiiiiiiiaieieiieeeeeaas 15
6.3.6 Near-end crosstalk-(NEXT} (PS NEXT, NEXT) ..ccuuiiiuiiiiiiiiiiiiiece e 16
6.3.7 Far-end crosstalk{FEXT) (PS ACR-F, ACR-F) ..ccuiiueiieiiieeieeieeeeee e 17
6.3.8 Alien (exogenous) near-end crosstalk ... 17
6.3.9 Alien (exogenous) far-end crosstalk..........ccooiiiiiiiiiiiii 18
6.3.10 Alien (exogenous) crosstalk of bundled cables ..., 18

6.3.11 Characteristic IMPEAANCE .......iii e 18


https://iecnorm.com/api/?name=7a6c5d92d51f16ee007f641461ebb2a6

IEC 61156-7:2023 RLV © IEC 2023 -3-

6.3.12 RETUIN 1OSS (RL) ceniniiiii it e e e e e e 17
6.4 Mechanical and dimensional characteristics and requirements.............................. 19
6.4.1 Dimensional reqUIremMents ... ... 19
6.4.2 Elongation at break of the conductors............oooii i 19
6.4.3 Tensile strength of the insulation ... 19
6.4.4 Elongation at break of the insulation ..., 19
6.4.5 Adhesion of the insulation to the conductor..............coooiiiiiiiii 19
6.4.6 Elongation at break of the sheath ..., 19
5. 4.7 Tensile strength of the sheath.. ... . s ...19
5.4.8 Crush test of the cable. ... N .19
5.4.9 Impact test of the cable ... ...19
5.4.10 Bending Under teNSION . ..o e ...19
5.4.11 Repeated bending of the cable ... ...20
5.4.12 Tensile performance of the cable...........ccoooiiiii i et N ...20
5.4.13 Shock-test requirements of the cable..............coooe o W MDD ...20
5.4.14 Bump-test requirements of the cable ... e ...20
5.4.15 Vibration-test requirements of the cable............. o o ...20
6.p Environmental characteristics ........coooviii i N ...20
5.5.1 Shrinkage of iINSUlation ..o O ...20
5.5.2 Wrapping test of insulation after thermalageing ..., ...20
5.5.3 Bending test of insulation at low temperature...........c...cooii ...20
5.5.4 Elongation at break of the sheath after ageing...............coooiiiiiiiin. ...20
5.5.5 Tensile strength of the sheath after ageing ..., ...20
5.5.6 Sheath pressure at high temperature ..............cooiiiiiiiiii i ...20
5.5.7 Cold bend test of the cables .. ... .21
5.5.8 Heat Hot ShoCK test ... ol e .21
5.5.9 Damp heat steady S{ate ... .21
5.5.10 Solar radiation (O] ... .21
5.5.11 Solvents andicohtaminating fluids............ooooiiiiiii i .21
5.5.12 Salt mist and sulphur dioXide ... ...21
5.5.13 Water (MIMNEISION ...oeieii e e e e e an e ans .21
5.5.14 HYQrOSCOPICITY e e .21
5.5.15 L Ao ST o T PSPPI .. 21
5.5.16 Flame propagation characteristics of a single cable......................cooeiinn. .21
5.5.17 Flame propagation characteristics of bunched cables ............................... .21
L~ Sl
6.5.78 ReSISTanCe 10 T . . e e e eeneeens 21
6.5.19 Halogen gas evolution ... 22
6.5.20 SMOKE GENETAtION. . ..t 22
6.5.21 TOXIC gAS EIMISSION ...ttt 22
e Combined-flame-and-smoke test e
6.5.22 Integrated fire test ..o 22
7 Introduction to the blank detail specification ............ccoooiiiiiiii 21
Annex A (informative) Blank detail specification.............ooiiiiiii 23
BB O G AP Y e 28

Table 1 — Transfer IMPEAANCE ........oiiiiii e e 13



https://iecnorm.com/api/?name=7a6c5d92d51f16ee007f641461ebb2a6

-4 - IEC 61156-7:2023 RLV © IEC 2023

Table 2 — Coupling attenuation ..o 13
Table 3 — Attenuation, constant values ... 15
Table 4 — Attenuation ValUes. ... ..o e 15
Table 5 — Near-end crosstalk, power-sum (PS NEXT)......cuuuiui i 16
Table 6 — Far-end crosstalk{FEXT) (PS ACR-F) ...t 17

LIE=] o CS T A = 00 1 o T [0 1= N 18



https://iecnorm.com/api/?name=7a6c5d92d51f16ee007f641461ebb2a6

IEC 61156-7:2023 RLV © IEC 2023 -5-

1)

2)

3)

4)

5)

6)

7)

8)

9)

INTERNATIONAL ELECTROTECHNICAL COMMISSION

MULTICORE AND SYMMETRICAL PAIR/QUAD CABLES
FOR DIGITAL COMMUNICATIONS -

Part 7: Symmetrical pair cables with transmission
characteristics up to 1 200 MHz -
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Sectional specification for digital and analogue
communication cables

FOREWORD

e International Electrotechnical Commission (IEC) is a worldwide organization for standardization comy
national electrotechnical committees (IEC National Committees). The object of IEC.is.te promote interng
operation on all questions concerning standardization in the electrical and electronic fields. To this er
hddition to other activities, IEC publishes International Standards, Technical Spécifications, Technical Rq
blicly Available Specifications (PAS) and Guides (hereafter referred to ‘as “IEC Publication(s)”).
bparation is entrusted to technical committees; any IEC National Committee‘interested in the subject ded
y participate in this preparatory work. International, governmental and nan-governmental organizations |
h the IEC also participate in this preparation. IEC collaborates closely/with the International Organizat
hndardization (ISO) in accordance with conditions determined by agreement between the two organizati

e formal decisions or agreements of IEC on technical matters express, as nearly as possible, an interng
hsensus of opinion on the relevant subjects since each technical committee has representation fr
erested IEC National Committees.

C Publications have the form of recommendations forinternational use and are accepted by IEC N
mmittees in that sense. While all reasonable effortssare made to ensure that the technical content
blications is accurate, IEC cannot be held respensible for the way in which they are used or fdq
Sinterpretation by any end user.

order to promote international uniformity, IEC National Committees undertake to apply IEC Public
nsparently to the maximum extent possiblecdn their national and regional publications. Any divergence be
IEC Publication and the corresponding_hational or regional publication shall be clearly indicated in the

N

C itself does not provide any attestation of conformity. Independent certification bodies provide conf]
Eessment services and, in somesareas, access to |[EC marks of conformity. IEC is not responsible f
fvices carried out by independent certification bodies.

users should ensure that they have the latest edition of this publication.

liability shall attach to 1EC’ or its directors, employees, servants or agents including individual exper
mbers of its technicakcommittees and IEC National Committees for any personal injury, property dam
er damage of any ‘nature whatsoever, whether direct or indirect, or for costs (including legal fees
benses arising .out_of the publication, use of, or reliance upon, this IEC Publication or any othg
blications.

ention is drawn to the Normative references cited in this publication. Use of the referenced publicati
ispensable_for the correct application of this publication.

entigdn is*drawn to the possibility that some of the elements of this IEC Publication may be the subject of
hts . AEC shall not be held responsible for identifying any or all such patent rights.
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This redline version of the official IEC Standard allows the user to identify the changes made to
the previous edition IEC 61156-7:2003+AMD1:2012 CSV. A vertical bar appears in the margin
wherever a change has been made. Additions are in green text, deletions are in strikethrough
red text.
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IEC 61156-7 has been prepared by subcommittee 46C: Wires and symmetrical cables, of IEC
technical committee 46: Cables, wires, waveguides, RF connectors, RF and microwave passive
components and accessories. It is an International Standard.

This part of IEC 61156 is to be read in conjunction with IEC 61156-1:2023.

This

second edition cancels and replaces the first edition published in 2003

Amendment 1:2012. This edition constitutes a technical revision.

and

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

editign-

n

a) re
b) a
C) re
(1

d) re
fq
S

—

e) in
c

f) in

structure all text to comply with ISO/IEC Directives Part 2;
ign clauses with IEC 61156-1:2023;

move the clause related to screening attenuation as it is no longer a test(fo'be perfo
eplaced by coupling attenuation);

r coupling attenuation measurement to be consistent with all other parts of the IEC 6
bries;

clude IEC 62153-4-9 test method (triaxial) for coupling aftenuation measurement
bnsistent with all other parts of the IEC 61156 series;

corporate the blank detail specification.

The fext of this International Standard is based on the\following documents:

Full i
the 4

The |

This
acco
at w
desc

A lis
symn

Draft Report on voting

46C/1228/CDV 46C/1233/RVC

bove table.
anguage used for the development of this International Standard is English.

document was drafted’in accordance with ISO/IEC Directives, Part 2, and develop
dance with ISO/IEC Directives, Part 1 and ISO/IEC Directives, IEC Supplement, ava

ibed in greater-detail at www.iec.ch/publications.

rmed

place the IEC 62153-4-2 method (injection clamp) with IEC 6115644+5 (absorbing clamp)

1156

o be

hformation on the voting for its approval can be found in the report on voting indicated in

ed in
lable

vw.iec.ch/members_experts/refdocs. The main document types developed by IEQ are

of all\parts in the IEC 61156 series, published under the general title Multicord and
netrical pair/quad cables for digital communications, can be found on the IEC websit¢.
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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 replaced by a revised edition, or

e amended.

confains colours which are considered to be useful for the correct understanding ofits

IMPFRTANT — The "colour inside” logo on the cover page of this document indicates thaf it
confents. Users should therefore print this document using a colour printer.
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The following documents are referred to in the text in such a way that some or all of their co

cons
For
amer

FEC

-8- IEC 61156-7:2023 RLV © IEC

MULTICORE AND SYMMETRICAL PAIR/QUAD CABLES
FOR DIGITAL COMMUNICATIONS -

Part 7: Symmetrical pair cables with transmission
characteristics up to 1 200 MHz -
Sectional specification for digital and analogue
communication cables

2023

bcope

part of IEC 61156 specifies cables that-may can be used for yanious communic
ms as well as for analogue systems, such as video, that exist or are under develop

fication provides the cable characteristics required by system developers to evaluatsg
ms as well as to enhance present systems.

ers a cable having four individually screened (STRSHTP) pairs. The cable-may c4
ded with a common screen over the cable core.

transmission characteristics are specified .up to a frequency of 1 200 MHz and
erature of 20 °C.

cables covered by this sectional specification are intended to operate with voltages
nts normally encountered in commuhication systems and support the delivery of D(
pe remote powering applications. These cables are not intended to be used in conjun
ow impedance sources, for example the electric power supply of public utility mains.

itutes requirements of this document. For dated references, only the edition cited ap
undated references, the latest edition of the referenced document (including
dments)-applies.

680489.-1-10848
Sa- g n =g SASASS

vencyv cahbles and wires with P\/C insylation an D\/C che
ehey—-ecavresanagwHesSWn—v—HhAStHato —S

ation
ment

which may use as many as four pairs simultaneously. In.this sense, this secfional

new

n be

at a

and
b low
ction

ntent
blies.
any

Part]

ToO—<ar G+ v T

IEC 60304, Standard colours for insulation for low-frequency cables and wires

IEC 61156-1:2002, Multicore and symmetrical pair/quad cables for digital communications —
1: Generic specification

Part
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IEC 62153-4-3, Metallic communication cable test methods — Part 4-3: Electromagnetic
compatibility (EMC) — Surface transfer impedance — Triaxial method

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

IEC 62153-4-9, Metallic communication cable test methods — Part 4-9: Electromagnetic
compatibility (EMC) — Coupling attenuation of screened balanced cables, triaxial method

3 Terms and definitions

For the purposes of this document, the terms and definitions given in IEC 61156-1 apply.

ISO Ind IEC maintain terminology databases for use in standardization af |the follqwing
addresses:

e |HC Electropedia: available at https://www.electropedia.org/

e |30 Online browsing platform: available at https://www.iso.org/obp

4 Installation consideration

4.1 General remarks

Installation considerations are defined in IEC 6 1'66-1.

4.2 | Bending radius of installed cable

The bending radius of the installed cable’shall not be less than 4 times the outside diameger of
the cpble.

4.3 Climatic conditions

Unddr static conditions,«the cables shall operate in the temperature range from -20 {C to
+60 {C. The temperature;dependence of the cables is specified for screened cables and should
be taken into account for the design of actual cabling systems.

The fecommended temperature range during installation should be indicated in the rel¢vant
detail specification.

Whe applrcahons demand remote powermg the maximum temperature of the conductor shall
5 in be

changed permanently due to over exposure of high temperatures

5 Material and cable construction

5.1 General remarks

The choice of materials and cable construction shall be suitable for the intended application
and installation of the cable. Particular care—shall should be taken to meet any special
requirements for fire performance (such as burning properties, smoke generation, evolution of

halogen gas, etc.) and remote powering.-A-detail-specification-may-be-prepared-
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5.2 Cable construction
5.2.1 General

The cable construction shall be in accordance with the materials, dimensions and assembly
details given in the relevant detail specification.

5.2.2 Conductor

The conductor shall be a solid annealed copper conductor, in accordance with IEC 61156-1,
and-shall should have a nominal diameter between 0,5 mm and-6;8-+mm 0,65 mm.

A Cor|1ductor diameter of up to 0,8 mm may be used.

5.2.3 Insulation
5.2.31 Insulation material

The ¢onductor shall be insulated with a suitable thermoplastic material\(Examples of suitable
materials are:
— pplyolefin;
— flporopolymer;

— Igw-smoke zere-halogen-free thermoplastic material.

The insulation may be solid or cellular with or without-a.solid dielectric skin. The insulation|shall
be continuous and shall have a thickness such that<the completed cable meets the spetified
requirements. The nominal thickness of the insulation shall be compatible with the methpd of
condpctor termination.

5.2.3.2 Colour code of insulation

The ¢olour code is not specified but shall be indicated in the relevant detail specification| The
coloyrs shall be readily identifiableiand shall correspond reasonably with the standard cofours
shown in IEC 60304.

NOTE| It is acceptable to mark or stripe the "a" wire with the colour of the "b" wire to facilitate pair identificatjon.
5.2.j Cable element
5.2.41 Cable element type

The ¢able elément shall be a-tested screened twisted pair.

5.2.4|.2 Screening of the cable element

The screen for the cable element shall be in accordance with IEC 61156-1. If a braid is used,
the minimum braid coverage shall be such as to meet the screening requirements of this
document. The individual components used to screen the cable element shall be in electrical
contact.

5.2.5 Cable make-up

The cable elements shall be assembled to form the cable core.

The core of the cable may be-protected-by-wrappings-of-a-non-hygroscopic-tape wrapped with

a protective layer of non-hygroscopic and non-wicking material.
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5.2.6 Screening of the cable core

A screen for the cable core may be provided. The screen shall be in accordance with
IEC 61156-1.

5.2.7 Sheath

The sheath material shall consist of a suitable thermoplastic material.

Examples of suitable materials are:

The gheath shall be continuous, having a-uniferm thickness as uniform ‘a@s ‘possible. A
metallic ripcord may be provided. When provided, the ripcord shall belnon-hygroscopig
non-yicking.

2241 Colourof sheath

The ¢olour of the sheath is not specified but should be-stated’specified in the relevant
specification.

5.2.8 Identification
5.2.8.1 Cable marking

Each| length of cable shall-be-identified-as-tc.bear the-manufacturer name of the supplie
the d

a)
b)
c)
d)

Addifional markingsi.such as length marking, etc., are permitted-en-the-cable-sheath-—WHh|
used| such markings should be indicated in the relevant detail specification.

5.2.8,.2 Labelling

The folléwing information shall be provided either on a label attached to each length of fin
cableoromrtheoutsicdeof theproductpackage:

a)
b)
c)
d)

©

fyotefim;
PNVC;
fluoropolymer;

Iqw-smoke zero-halogen-free thermoplastic material.

appropriately coloured threads*or'tapes;
with-a printed tape;

pfinting on the cable core-wrapping;
njarking on the sheath.

non-
and

letail

F and

able type and, when-indicated-inthe-relevant-detail-specification provided, the year of

manyfacture, using one of the following.methods:

en. If

shed

type of cable;
supplier’s name or logo;
year of manufacture;

length of cable in metres.

5.2.9 Finished cable

The finished cable shall be adequately protected for storage and shipment.
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6 Characteristics and requirements

6.1 General remarks

Clause 6 lists the characteristics and minimum requirements of a cable complying with this
document Test methods shall be in accordance with IEC 61156 1. —A—detan—speemeanen—may

6.2.1 Conductor resistance

Wheh—measured—in—accordance—with- 514 of 1EC 60189-1;, The maximum $e6p-conductor
resisfance shall not exceed-476 8,5 Q/100 m of cable.

6.2.2 Resistance unbalance within a pair

Wheh-measured-inaccordancewith- 214 of IEC 81156-1; The resistance unbalance-ef Within
a paif shall not exceed 2,0 %.

6.2.3 Dielectric strength

The {est shall be performed on conductor/conductor-and conductor/screen with 1,0 kV DIC for
1 min or, alternately, with 2,5 kV DC for 2 s.

An AL voltage may be used. The AC voltage levels in these cases shall be 0,7 kV AC for 1 min
or, alternately, 1,7 kV AC for 2 s.

NoTEl-When installed in conjunction with power cables, local regulations may require a hjgher
test yoltage.

6.2.4 Insulation resistance
The fest, immediately after the dielectric strength test, shall be performed-beth on:

pbnductor/conductor;

(@]

— copnductor/screen.

The minimum_ihsulation resistance at 20 °C shall not be less than 5 000 MQ-km.

6.2.5 Mutual capacitance

The mutual capacitance is not specified but may be indicated in the relevant detail specification.

6.2.6 Capacitance unbalance pair to ground

The maximum capacitance unbalance pair to ground shall not exceed 1 200 pF/km at a
frequency of 1 kHz.

6.2.7 Transfer impedance

When measured using the triaxial method (IEC 62153-4-3), the transfer impedance shall not
exceed the values listed in Table 1 at the indicated frequencies.
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Table 1 — Transfer impedance

6.2.8

Frequency Max.surface transfer impedance
] e
+ 10
10 10
30 30
100 60
Frequency range Maximum surface transfer impedance
MHz mQ/m
1to 10 10
10 to 100 10x /10
NOTE Values in the range 10 MHz to 100 MHz are equal to IEC 611565, /Grade 1.

Whe

meth
200 |

NOTE
6.2.9

The
detai
ISO/

Coupling attenuation
measured-2 g—te C-8 3-4-2_the couplingattenuatio 3
; using the absorbing clamp method (IEC 62153-4-5) or the tr
pd (IEC 62153-4-9), the coupling attenuation instle frequency range from 30 MHz

IHz shall meet the requirements indicated in Table 2.

Table 2 — Coupling attenuation

Frequency range Minimum coupling attenuation
MHz dB
30 to 100 85,0
100 to 1 200 85,0-20xlogyq (//100)

Values in the range<3Q“MHz to 1 000 MHz are equal to IEC 61156-5, Type I.

Current-carrying capacity

specification. Further guidance with respect to current carrying capacity is providg
EC $%29125 and the test method described in IEC 61156-1-4.

axial
to 1

maximupa€Urrent-carrying capacity is not specified but may be indicated in the rel¢vant

ed by

6.2.1

0 Resistance of the screen

The maximum longitudinal DC resistance value of the individual screens or an overall screen

shall

6.3
6.3.1
All th

be less than 15 mQ/m.

Transmission characteristics
General remark

e tests shall be carried out on a cable length of 100 m, unless otherwise specified.
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334 Velocity_of ion. del | diff ial delay (del kew!
6.3.2  Velocity of propagation (phase velocity)

The minimum velocity of propagation for any screened cable element shall be equal to, or
greater than, 0,6 x ¢ (c is the speed of light in vacuum) for all frequencies between 4 MHz and
1200 MHz.

NOTE The velocity of propagation, group velocity and phase velocity are approximately equal for frequencies
greater than 4 MHz when measured on symmetric cables, i.e. when the cables are operated in a balanced mode.

6.3.3 Phase delay and differential phase delay (delay skew)

6.3.31 Phase delay

The phase delay, 7, shall not exceed the value obtained from:

36

Jr

=500+ [ns /100m] (1)

wherg

T
A
6.3.3.2 Differential phase delay (delay skew)

g the phase delay in ns/100 m;

g the frequency in MHz.

Diffefential phase delay (delay skew) is the difference in phase delay between any two screened
cablg elements.

When the phase delay is measured at —20 °C + 2 °C, 20 °C £ 3°C and 60 °C = 1 °Q, the
maximum differential phase delay (delay skew) at a given temperature shall not be greater{than
25,0 [ns/100 m"in the frequency range from 4 MHz to 1 200 MHz.

6.3.3.3 Environmental effects

The differential delay (delay skew) due to temperature shall not vary by more than £10 ns/100 m
over the temperature range from —20 °C to +60 °C while still meeting the differential phase
delay (delay skew) of 6.3.3.2.

6.3.4 Attenuation (a)
6.3.4.1 Attenuation at 20 °C operating temperature

The maximum attenuation a of any pair in the frequency range 4 MHz to 1 200 MHz shall be
less than, or equal to, the value obtained from Formula (2) using the corresponding values of
the constants given in Table 3.
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C
=Ax,f+Bx f+— [dB/100m] 2
’ 7 @

Table 3 — Attenuation, constant values

Constants
A B C
1,645 0,01 0,25

NOTE| Cable performance between 1 MHz and 4 MHz is achieved by design only and it is therefOre-hot nec¢ssary
to tes{ for this performance below 4 MHz.

The yalues in Table 4 are for information only:

Table 4 — Attenuation values

Frequency Maximum attenuation at 20 °C

MHz dB7100 m
4 3,5
10 5,4
16 6,8
31,25 9,6
62,5 13,7
100 17,5
200 25,3
300 31,5
600 46,3
900 58,3
1000 62,0
1200 69,0

6.3.4.2 Efvironmental-effects Attenuation at elevated ambient temperatures

The increase in attenuation due to elevated temperature shall not be greater than 0,2 %/°C.

6.3.5 Unbalance attenuation near-end (7CL, EL TCTL)

The minimum unbalance attenuation near-end (transverse conversion loss or TCL) shall be
equal to, or greater than, the value obtained from Formula (3) for all frequencies, f, in the
frequency range from 1 MHz to-200 250 MHz:

TCL = 40,0-10%logyq (/) [dB] (3)

NOTE 1 Values in the range 1 MHz to 30 MHz are equal to IEC 61156-5, Level 1.
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TCL requirements for frequencies higher than 250 MHz may be defined in the detail
specification.

NOTE 2 If the intention is to increase the frequency range of balance measurements, IEC TR 61156-1-2 provides
guidance on the respective (e.g., balunless) measurement techniques.

The minimum equal-level far-end unbalance attenuation (equal-level transverse conversion
transfer loss or EL TCTL) shall be equal to, or greater than, the value obtained from Formula (4)
for all frequencies, f, in the range from 1 MHz to 30 MHz.

EL TCTL =35.0-20xlogyg(f) [dB] (4)

NOTE|3 Values in the range 1 MHz to 30 MHz are equal to IEC 61156-5, Level 1.

EL TICTL requirements for frequencies higher than 30 MHz may be defined in the (detail
specification.

6.3.6 Near-end crosstalk(NEXT) (PS NEXT, NEXT)

i i - The warst-pair power-sum neaf-end
crosgtalk, PS NEXT, of any pair for all frequencies in the range’4 MHz to 1 200 MHz shall be
equal to, or greater than, the value obtained from Formula (5).

PS NEXT =103,0-15x16g;o (/) [dB] (5)

wherg f'is the frequency in MHz.

NOTE| The cable performance between 1 MRiz~and 4 MHz is achieved by design only and it is therefofe not
necespary to test for this performance below 4"VMHz.

The yalues given in Table 5 are for-information only. For those frequencies where the calculated
valug of PS NEXT is greater than-75 dB, the requirement shall be 75 dB.

Table'5 — Near-end crosstalk, power-sum (PS NEXT)

Frequency Minimum PS NEXT

MHz dB

4 75
10 75
16 75
31,25 75
62,5 75
100 73
200 68
300 66
coo (&2
900 59
1000 58
1200 57
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The minimum pair-to-pair NEXT for any pair combination shall be at least 3 dB better than the
PS NEXT for any pair.

6.3.7

Far-end crosstalk-(FEXT) (PS ACR-F, ACR-F)

wher|

The \

vorst-pair power-sum equal level far-end crosstalk, PS ACR-F, of any pair for dl{reque

in the¢ range 4 MHz to 1 200 MHz shall be equal to, or greater than, the value, obtained

Form

wher

NOTE
neces

If FE

The
value

ula (6).

PS ACR—-F =91-20x%logyo (/) [dB]

b f'is the frequency in MHz.

The cable performance between 1 MHz and 4 MHz is achieved by design only and it is therefo
Eary to test for this performance below 4 MHz

7T loss is greater than 90 dB, calculation of R4 CR-F loss is not required.

alues given in Table 6 are for informatiomonly. For those frequencies where the calcu
of PS-ELFEXT PS ACR-F is greater than 75 dB, the requirement shall be 75 dB.

Table 6 — Far-end crosstalk{(FEXT) (PS ACR-F)

hcies
from

re not

lated

Frequency 2=l == n
Minimum PS ACR-F

MHz dB for 100 m
4 75
10 71
16 67
31,25 61
62,5 55
100 51
200 45
300 41
600 35
900 32
1 000 31
1200 29

The minimum pair-to-pair ACR-F for any pair combination shall be at least 3 dB better than the
PS ACR-F for any pair.
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Alien (exogenous) near-end crosstalk

Generally proven by design.

6.3.9

Alien (exogenous) far-end crosstalk

Generally proven by design.

6.3.1

0 Alien (exogenous) crosstalk of bundled cables

Generally proven by design.

2023

A1 Characteristic Impedance

The i

The 1

Furth
found
IEC ]

6.3.1

TheliInpedance requirement is specified as fitted or mg@an characteristic impedance at a cgrtain
frequency.

mpedance measured in accordance with {fEC 61156-1 shall be 100 Q £ 5 Q at 100 M

eturn loss shall also be measured.

Hz.

er background on the measugément of fitted and mean characteristic impedance cdn be

in |EC TR 61156-1-2\/-.Recommendations given in |IEC TR 61156-1-2
'R 61156-1-5 for improvement of measurement uncertainty should be considered.

2 Return loss (RL)

and

Whermeaswed—m—aeee;daﬁee—w%h—%—ﬁei—w% The minimum return loss of any pair
in the frequency.range indicated in Table 7 shall be greater than the values in Table 7.

Table 7 — Return loss

Frequency range Minimum return loss
MHz dB
410 10 20,0 +5,0xlogqg (/)
10 to 20 25,0
20 to 250 25,0-7,0xlogq (//20)
250 to 600 17,3
600 to 1 200 17,3-10xlogqq (///600)
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6.4 Mechanical and dimensional characteristics and requirements

6.4.1 Dimensional requirements

The diameter of insulation, the nominal thickness of the sheath and the-neminal maximum
over L diameter of the csheath are nnot cpnr\ifiod, hut chall he indicated in the relevant r{eta”

specfification.

6.4.2 Elongation at break of the conductors

The minimum elongation at break of the conductor shall be-48 not less than 8)%.

6.4.3 Tensile strength of the insulation

The tensile strength of the insulation is not specified, but may be indicated in the relevant detail
specification.

6.4.4]h Elongation at break of the insulation

The minimum value of the elongation at break of the instilation shall be not less than 100(%.

6.4.5 Adhesion of the insulation to the conductor

The pdhesion of the insulation to the conduetér is not specified, but may be indicated ih the
relevpnt detail specification.

6.4.6 Elongation at break of the sheath

The minimum value of the elongation at break of the sheath shall be not less than 100 %.

6.4.7 Tensile strength .of-the sheath

The minimum tensile strength of the sheath shall be not less than 9 MPa.

6.4.8 Crush _test of the cable

R
spectfi

The rmmmmmomTforcestattbe— 066N

6.4.9 Impact test of the cable
sletbosalientlo

The impact resistance of the cable is not specified but may be indicated in the relevant detail
specification.

6.4.10 Bending under tension
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The bending performance of the cable is not specified but shall be indicated in the relevant
detail specification.

6.4.11 Repeated bending of the cable

Not applicable.

6.4.12 Tensile performance of the cable

The fensile strength of the cable is not specified but may be indicated in the relevant dletail
specffication.

6.4.13 Shock-test requirements of the cable

Not dpplicable.

6.4.14 Bump-test requirements of the cable

Not gpplicable.

6.4.15 Vibration-test requirements of the cable

Not gpplicable.

6.5 | Environmental characteristics
6.5.1 Shrinkage of insulation
When tested at (100 £ 2) °C for 1 h, the shrinkage of the insulation shall-be-less-than—or¢qual

to; npt exceed 5 %. The length of the sample shall be 150 mm, and the shrink-back shall be
meagured as the sum from both ends.

6.5.2 Wrapping test of insulation after thermal ageing

Not gpplicable.

6.5.3 Bending test-of insulation at low temperature

The bending testof the insulated conductor shall be carried out at (=20 £ 2) °C. The mapdrel
diamgpter shall"be 6 mm. There shall be no cracks in the insulation.

6.5. Elongation at break of the sheath after ageing

The ageing regime shall be seven days at (100 = 2) °C. The elongation at break after ageing
shall not be less than 50 % of the unaged value.

6.5.5 Tensile strength of the sheath after ageing

The ageing regime shall be seven days at (100 £ 2) °C. The tensile strength after ageing shall
be not less than 70 % of the unaged value.

6.5.6 Sheath pressure-test at high temperature

Not applicable.


https://iecnorm.com/api/?name=7a6c5d92d51f16ee007f641461ebb2a6

IEC 61156-7:2023 RLV © IEC 2023 -21-

6.5.7 Cold bend test of the cable

The bending test shall be carried out at (-20 + 2) °C. The mandrel diameter shall be eight times
the overall diameter of the cable. There shall be no cracks in the sheath.

6.5.8 Heat Hot shock test

Not applicable.

6.5.9 Damp heat steady state

Not gppficabte:

6.5.10 Solar radiation (UV)

The [esistance to solar radiation is not specified but may be specified in thevrelevant detail
specffication.

6.5.11 Solvents and contaminating fluids

The flesistance to solvents and contaminating fluids is not specifiedut may be specified in the
relevant detail specification.

6.5.12 Salt mist and sulphur dioxide

Not gpplicable.

6.5.13 Water immersion

Not gpplicable.

6.5.14 Hygroscopicity

The amount of moisture gained aftér-3 h shall not exceed 1 % in weight.

6.5.15 Wicking

The fest solution shall nat™wet the filter paper at the end of 6 h.

6.5.16 Flame propagation characteristics of a single cable
WheI—FeqmFed—by—leeal—Fegﬂnlaﬂens If indicated in the relevant detail specification, the test|shall
be pgrformed-in accordance with IEC 61156-1. Local regulations can apply.

6.5.1[7~Flame propagation characteristics of bunched cables

When-required If indicated in the relevant detail specification, the test shall be performed in
accordance with IEC 61156-1. Local regulations can apply.

6.5.18 Resistance to fire

Not applicable.
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6.5.19 Halogen gas evolution

If indicated in the relevant detail specification, the test shall be performed in accordance with

IEC 61156-1. Local regulations can apply.

6.5.20 Smoke generation

If indicated in the relevant detail specification, the test shall be performed in accordance with

IEC 61156-1. Local regulations can apply.

6.5.21 Toxic gas emission

If indicated in the relevant detail specification, the test shall be performediin‘'accordance

IEC 61156-1. Local regulations can apply.

6.5.22 Integrated fire test

If indicated in the relevant detail specification, the test/shall be performed in accordance

IEC 61156-1. Local regulations can apply.

7 Introduction to the blank detail spécification

The Blank detail specification for cables.described in this document is-published-as1EC &

74 dgiven in Annex A and should berused to identify a specific product.

When completing the detail spegification, the following information shall be supplied:

a) conductor size and typé;

b) npmber of elementss

c) cable construction’'details;

d) npminal impedance of the cable;

d)—flpmmability requirements;

e) electrical requirements;

f) traasmission rpquirpmpnfq;

g) mechanical requirements;
h) environmental requirements;

i) fire performance.

with

with
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Annex A
(informative)

Blank detail specification

The blank detail specification determines the layout and style for detail specifications describing
symmetrical pair/quad cables for digital communications. Detail specifications, based on the
blank detail specification, may be prepared by a national organization, a manufacturer, or a

user.

This
and 3
cabli

NOTE
mechd

The
spec

of re

(1]
(2]
(3]
[4]
(3]
[6]

[7]
8]
[9]

[10]
[11]

[12]

The numbers shown in square brackets in the following pages @spond to the following ftems
luired information, which shall be entered in the spacessg(y

vided.

Name and address of the organization that has p e;Qred the document.
IEC document number, issue number and da@ issue.

Address of the organization from which the@o ument is available.
Related documents. Q

<
Any other reference to the cable, na@al reference, trade name, etc.

blank detail specification includes additional recommended environmental characterjstics
everities, which are derived from the environmental classifications that are spe@/ d for
hg for various environments.

Environmental classifications are presented in ISO/IEC 11801-1 with three levels of (Jify in four preas:
nical, ingress, climatic, and electromagnetic; thus, in tabular form, they are referredt& e “MICE table”.
detail specification shall be written in accordance with the Iaye)(b’of the blank detail
fication described here. '\r\

A complete description of t.h% able including any distinguishing performance

characteristics. K\
Details of the cable materia\@nd construction.
Special requirements f%b nding radius or operating temperatures.

List of cable cha,rgderistics. They are separated into electrical, transmis
mechanical and ghyvifonmental characteristics.

Appropriate lause references in the sectional specification IEC 61156-1.

Require{gﬁjs applicable to this cable. The values entered shall meet as a minimuin the

require s of the sectional specification IEC 61156-7.

Cor@aﬂs — Relevant remarks.

sion,

&
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[1] Prepared by [2] Document:
Issue:
Date:
[3] Available from: [4] Generic specification: IEC 61156-1

Sectional specification: IEC 61156-7
Blank detail specification: IEC 61156-7: 2023, Annex A

[5] Additional information: ..............coviiiiiiien,

[6] Cable description:

ahla caonctriuotion. IEC G11E6 [12]1 Caommantc
[7] : v, 24
7: s
subclause
5.2.2 Conductor:
5.2.3.1 Insulation material:

Maximum diameter:

5.2.3.2 Colour code of insulation:

5.2.4.2 Screening of the cable element:
Tape material

Drain wire

Braid wire

Braid material

5.2.5 Cable make-up;

Protective wrapping

5.2.6 Screening of the cable core:
Tapecmaterial

Mifitmum overlap

Brain wire

Braid wire

Braid material

5.2.7 Sheath

Material
Nominal thickness
Colour

Maximum overall diameter

Marking
Ripcord
5.2.8 Identification
5.2.9 Finished cable:
Packaging

[8]

Minimum bending radius for static bending:

Minimum bending radius for dynamic bending:
Temperature range for installation:

Operating temperature range under static conditions:
C1: =10 °C to +60 °C

C2: -25°C to +70 °C

C3: -40 °C to +70 °C
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[9] [10] [11] [12] Comments
Characteristics IEC 611567:2023,

subclause
Electrical characteristics 6.2
and tests
Conductor resistance 6.2.1 < ... Q/km
Resistance unbalance 6.2.2 <. %
within a pair
Dielectric strength:
Conductor/conductor 6.2.3 | ... kV DC/AC for ... min/ ... s
Conductor/screen 6.2.3 | ... kV DC/AC for ... min/ ... s
Insullation resistance:
Conductor/conductor 6.2.4 2 ... MQ - km
Conductor/screen 6.2.4 2 ... MQ - km
Mutyal capacitance 6.2.5 < ... pF/m
Cap4citance unbalance 6.2.6 < ... pF/m
pair jo ground
Trangfer impedance 6.2.7
Coupgling attenuation 6.2.8
Currgnt-carrying capacity 6.2.9 .. mA Respective installatjon

conditions shall be
specified
Resiptance of the screen 6.2.10 < ... mQ/m
Transmission 6.3
charfcteristics
Velotity of propagation 6.3.2
Phage delay 6.3.3.1 £ ...ns/100 m
Diffefential phase delay 6.3.3.2 <...ns/100 m
(skey)
Envifonmental 6.3.8.3
temperature coefficient
Attefuation 6.3.4
Attenjuation at 20 °C 6.3.4.1 < ...dB/100 m
Attenuation at elevated
temgerature:
Envifonmental
temperature coefficient
6.3.4.2 < ... %/°C

Unb3jlapce._attenuation 6.3.5 > ...dB
nearfeQd A7TCL)
Unbalance attenuation 6.3.5 > ...dB
far-end (EL TCTL)
Near-end crosstalk 6.3.6 > ...dB
Attenuation to crosstalk 6.3.7 > ...dB
ratio far-end
Impedance 6.3.11
Return loss 6.3.12 > ...dB
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[9] [10] [11] [12] Comments
Characteristics IEC 611567:2023,
subclause
Mechanical and 6.4
dimensional
characteristics
Dimensional requirements 6.4.1
Insulation diameter ... mm
Sheath thickness ... mm
Overall sheath diameter ... mm
Elonpation at break of the 6.4.2 2 ... %
conductors
Tendile strength of the 6.4.3 > ...MPa
insulltion
Elonpation at break of the 6.4.4 = ... %
insulftion
Adhgsion of the insulation 6.4.5
to the conductor
Elonpation at break of the 6.4.6 > ... %
shedth
Tendile strength of the 6.4.7 > ...MPa
shedth
Crush test of the cable 6.4.8 =1 000 N over 00 mm (linear) Optional MICE levelk:
min.
' M1: 2 45 N over 25 m
(linear) min.
M2: =1 100 N over [150
mm (linear) min.
M3: =2 200 N over [150
mm (linear) min.
Imp4ct test of the cable 6.4.9 > ... J Optional MICE levelk:
M1:21J
M2: 210 J
M3: 230 J
Bending under tension 6.4.10
Repegated bending 6.4.11 500 cycles, no cracking of the
insulation or sheath or loss of
continuity of the metallic
components
Tendile perforfnance of the 6.4.12
cabld
Shodgk t€st 6.4.13 Not applicable
Bump-test 44 Not-apptcabte
Vibration test 6.4.15 Not applicable
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[9] [10] [11] [12] Comments
Characteristics IEC 611567:2023,
subclause

Environmental 6.5

characteristics

Shrinkage of insulation 6.5.1 <. %

Wrapping test of insulation 6.5.2 Not applicable

after thermal ageing

Bending test of insulation 6.5.3

at low temperature

Elongatomn at break of the 0.0.%4 = ... 7

shedth after ageing

Tendile strength of the 6.5.5 2 ...MPa

sheath after ageing

Shedth pressure at high 6.5.6 Not applicable

temperature

Cold|bend test of the cable 6.5.7

Heat|shock test 6.5.8 Not applicable

Damp heat steady state 6.5.9 Not applicable

Solaf radiation 6.5.10 Optional MICE levelk:
C1: not applicable
C2, C3: under
consideration

Solvents and 6.5.11

contgminating fluids

Salt mist and sulphur 6.5.12 Not apptlicable

dioxide test

Watgr immersion test 6.5.13 Not applicable

Hygrpscopicity 6.5.14

Wicking 6.5.15

Flame propagation 6,9%16

chargcteristics of a single

cabld

Flame propagation 6.5.17

chargcteristics of buncheg

cablgs

Halopen gas evolutioh 6.5.19

Smoke generatiQn 6.5.20 The requirement an{l the
test method shall bg
specified in the detdiled
specification.

Toxi¢_ das emission 6.5.21

Integrated fire test 6.5.22

When a characteristic applies but a specific value is not considered necessary, then NS for Not Specified should
be entered at the appropriate place. When NS is used, the appropriate requirements in the specification should

apply.
ESD requirements are considered not applicable.

NOTE 1 When a characteristic is marked as not applicable, it is not required by Clause 4 to Clause 7 of this
document but can be required in the detail specification.

NOTE 2 Ingress requirements using particles are not applicable to a cable.

NOTE 3 Electromagnetic requirements follow the MICE scheme given in ISO/IEC 11801-1:2017, 6.2.2; they have
been dealt with by using the requirements that are given for transfer impedance and coupling attenuation.

NOTE 4 The proposed severities follow the MICE scheme of ISO/IEC 11801-1:2017, 6.2.2. Depending on the
actual need of end users, other severities can be agreed between customer and suppliers.
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INTERNATIONAL ELECTROTECHNICAL COMMISSION

MULTICORE AND SYMMETRICAL PAIR/QUAD CABLES
FOR DIGITAL COMMUNICATIONS -

Part 7: Symmetrical pair cables with transmission
characteristics up to 1 200 MHz -
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Sectional specification for digital and analogue
communication cables

FOREWORD

e International Electrotechnical Commission (IEC) is a worldwide organization for standardization comy
national electrotechnical committees (IEC National Committees). The object of IEC.is.te promote interng
operation on all questions concerning standardization in the electrical and electronic fields. To this er
hddition to other activities, IEC publishes International Standards, Technical Spécifications, Technical Rq
blicly Available Specifications (PAS) and Guides (hereafter referred to ‘as “IEC Publication(s)”).
bparation is entrusted to technical committees; any IEC National Committee‘interested in the subject ded
y participate in this preparatory work. International, governmental and nan-governmental organizations |
h the IEC also participate in this preparation. IEC collaborates closely/with the International Organizat
hndardization (ISO) in accordance with conditions determined by agreement between the two organizati

e formal decisions or agreements of IEC on technical matters express, as nearly as possible, an interng
hsensus of opinion on the relevant subjects since each technical committee has representation fr
erested IEC National Committees.

C Publications have the form of recommendations forinternational use and are accepted by IEC N
mmittees in that sense. While all reasonable effortssare made to ensure that the technical content
blications is accurate, IEC cannot be held respensible for the way in which they are used or fq
Sinterpretation by any end user.

order to promote international uniformity, IEC National Committees undertake to apply IEC Public
nsparently to the maximum extent possiblecdn their national and regional publications. Any divergence be
IEC Publication and the corresponding_hational or regional publication shall be clearly indicated in the

N

C itself does not provide any attestation of conformity. Independent certification bodies provide conf]
Eessment services and, in somesareas, access to |[EC marks of conformity. IEC is not responsible f
fvices carried out by independent certification bodies.

users should ensure that they have the latest edition of this publication.

liability shall attach to 1EC’ or its directors, employees, servants or agents including individual exper
mbers of its technicakcommittees and IEC National Committees for any personal injury, property dam
er damage of any ‘nature whatsoever, whether direct or indirect, or for costs (including legal fees
benses arising .out_of the publication, use of, or reliance upon, this IEC Publication or any othg
blications.

ention is drawn to the Normative references cited in this publication. Use of the referenced publicati
ispensable_for the correct application of this publication.

entigdn is*drawn to the possibility that some of the elements of this IEC Publication may be the subject of
hts AEC shall not be held responsible for identifying any or all such patent rights.
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IEC 61156-7 has been prepared by subcommittee 46C: Wires and symmetrical cables, of IEC
technical committee 46: Cables, wires, waveguides, RF connectors, RF and microwave passive
components and accessories. It is an International Standard.

This part of IEC 61156 is to be read in conjunction with IEC 61156-1:2023.

This second edition cancels and replaces the first edition published in 2003
Amendment 1:2012. This edition constitutes a technical revision.

and

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

a) restructure all text to comply with ISO/IEC Directives Part 2;
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c)

d)

e)

f)

The fext of this International Standard is based on the following documents:
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align clauses with IEC 61156-1:2023;

remove the clause related to screening attenuation as it is no longer a test to be performed
(replaced by coupling attenuation);

replace the IEC 62153-4-2 method (injection clamp) with IEC 61156-4-5 (absorbing clamp)
for coupling attenuation measurement to be consistent with all other parts of the IEC 61156
series;

include IEC 62153-4-9 test method (triaxial) for coupling attenuation measurement to be
consistent with all other parts of the IEC 61156 series;

incorporate the blank detail specification.

Draft Report on voting

46C/1228/CDV 46C/1233/RVC

Full information on the voting for its approval can be found in the reporton voting indicafed in

the apove table.

The llanguage used for the development of this International Standard is English.

This |[document was drafted in accordance with ISO/IEC Directives, Part 2, and developgd in
accofdance with ISO/IEC Directives, Part 1 and ISO/IEC Directives, IEC Supplement, avalilable
at wyvw.iec.ch/members_experts/refdocs. The main.‘document types developed by IECQ are

descfibed in greater detail at www.iec.ch/publications.

A list of all parts in the IEC 61156 series, published under the general title Multicord and

symmetrical pair/quad cables for digital communications, can be found on the IEC websit¢.

The ¢gommittee has decided that the cantents of this document will remain unchanged untjl the
stability date indicated on the IECwebsite under webstore.iec.ch in the data related tp the

speclfic document. At this date, the*document will be

reconfirmed,
withdrawn,
rg¢placed by a reyvised edition, or

amended.
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1

This [part of IEC 61156 specifies cables that can be used for various communication sys
as well as for analogue systems, such as video, that exist or are under development and
may |use as many as four pairs simultaneously. In this sense, this sectional specific
provides the cable characteristics required by system developers to evaluate new systen

well

It co
with

The
temp)

The

currg

volta
with

2 Normative references

The following documents ar€ referred to in the text in such a way that some or all of their co

cons
For

amer
IEC 0304, Standard colours for insulation for low-frequency cables and wires

IEC ¢
Gens

MULTICORE AND SYMMETRICAL PAIR/QUAD CABLES
FOR DIGITAL COMMUNICATIONS -

Part 7: Symmetrical pair cables with transmission
characteristics up to 1 200 MHz -
Sectional specification for digital and analogue
communication cables

cope

s to enhance present systems.

ers a cable having four individually screened (S/FTP) pairs: The cable can be pro
b common screen over the cable core.

transmission characteristics are specified up tofa frequency of 1 200 MHz and
erature of 20 °C.

cables covered by this sectional specification are intended to operate with voltages
nts normally encountered in communication systems and support the delivery of D(
je remote powering applications. These cables are not intended to be used in conjun
ow impedance sources, for examplethe electric power supply of public utility mains.

itutes requirements.of this document. For dated references, only the edition cited ap
undated referencés;” the latest edition of the referenced document (including
dments) applies:

1156-4, Multicore and symmetrical pair/quad cables for digital communications — P
ri¢/specification

tems
vhich
ation
s as

ided

at a

and
C low
ction

ntent
blies.
any

art 1:

IEC 62153-4-3, Metallic communication cable test methods — Part 4-3: Electromagnetic
compatibility (EMC) — Surface transfer impedance — Triaxial method

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

IEC 62153-4-9, Metallic communication cable test methods — Part 4-9: Electromagnetic
compatibility (EMC) — Coupling attenuation of screened balanced cables, triaxial method

3 Terms and definitions

For the purposes of this document, the terms and definitions given in IEC 61156-1 apply.
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ISO and IEC maintain terminology databases for use in standardization at the following
addresses:

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

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

4 Installation consideration

er of

C to

4.1 General remarks

Instafatiereensiderationsare-defiredintEC-E64H-56—1-

4.2 | Bending radius of installed cable

The bending radius of the installed cable shall not be less than 4 times the outside diame

the cpble.

4.3 | Climatic conditions

Unddr static conditions, the cables shall operate in the temperature range from -20

+60 C. The temperature dependence of the cables is specified for, screened cables and should

be taken into account for the design of actual cabling systems,

The

detail specification.

When applications demand remote powering, the mraximum temperature of the conductor

not &
chan

5 Material and cable construction

5.1

The

and i
for fi
etc.)

5.2
5.2.1
The

recommended temperature range during installation should be indicated in the rel¢vant

xceed the maximum operating temperature® of the cable. Dielectric performance c3
hjed permanently due to over exposure.6f-high temperatures.

General remarks

choice of materials and-cable construction shall be suitable for the intended applic

e performance (such as burning properties, smoke generation, evolution of halogen
and remote powering.

Cable construction

General

shall
n be

ation

hstallation of the cable: Particular care should be taken to meet any special requirements

gas,

cable construction shall be in accordance with the materials, dimensions and ass

mbly

detai

5.2.2

Is given in the relevant detail specification.

Conductor

The conductor shall be a solid annealed copper conductor, in accordance with IEC 61156-1,
and should have a nominal diameter between 0,5 mm and 0,65 mm.

A conductor diameter of up to 0,8 mm may be used.


https://www.electropedia.org/
https://www.iso.org/obp
https://iecnorm.com/api/?name=7a6c5d92d51f16ee007f641461ebb2a6

IEC 61156-7:2023 © |IEC 2023 -9-

5.2.3
5.2.3

Insulation

A Insulation material

The conductor shall be insulated with a suitable thermoplastic material. Examples of suitable

mate

rials are:

— polyolefin;

— fluoropolymer;

— low-smoke halogen-free thermoplastic material.

be continuous and shall have a thickness such that the completed cable meets the. spe

requi
cond

5.2.3

The
colou
show

NOTE|

5.2.4.

The

5.2.4.2 Screening of the cable element

The
the
docu
conta

5.2.5

The

The

wicking material.

5.2.6

The :{sulatlon may be solid or cellular with or without a solid dielectric skin. I'he insulation

5.2.j Cable element
1

ements. The nominal thickness of the insulation shall be compatible with the_meth
Lictor termination.

.2 Colour code of insulation

colour code is not specified but shall be indicated in the relevant d€tail specification
rs shall be readily identifiable and shall correspond reasonably With the standard co
nin IEC 60304.

It is acceptable to mark or stripe the "a" wire with the colour of thex'bl/wire to facilitate pair identificat

Cable element type

able element shall be a screened twisted pair.

ninimum braid coverage shallcbe such as to meet the screening requirements o
ment. The individual components used to screen the cable element shall be in eleg
ct.

Cable make-up

able elements/shall be assembled to form the cable core.

core of thécable may be wrapped with a protective layer of non-hygroscopic and

Screening of the cable core

shall
cified
bd of

The
lours

screen for the cable element shall’\be in accordance with IEC 61156-1. If a braid is lised,

this
trical

non-

A screen for the cable core may be provided. The screen shall be in accordance with
IEC 61156-1.

5.2.7

Sheath

The sheath material shall consist of a suitable thermoplastic material.

Examples of suitable materials are:

— polyolefin;

- P

VC;

— fluoropolymer;

— low-smoke halogen-free thermoplastic material.
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The sheath shall be continuous, having a thickness as uniform as possible. A non-metallic
ripcord may be provided. When provided, the ripcord shall be non-hygroscopic and non-wicking.

The colour of the sheath is not specified but should be specified in the relevant detail
specification.

5.2.8 Identification
5.2.8.1 Cable marking

Each length of cable shall bear the name of the supplier and the cable type and, when provided,
the ypar of manufaciure, using one of the following methods:

a) coloured threads or tapes;

b) printed tape;

c) pfinting on the cable core wrapping;
d) marking on the sheath.

Addifional markings, such as length marking, etc., are permitted. If used;’such markings should
be indicated in the relevant detail specification.

5.2.8,.2 Labelling

The following information shall be provided either on a labelattached to each length of finijshed
cablg or on the outside of the product package:

a) type of cable;

b) sppplier's name or logo;
c) year of manufacture;

d) lgngth of cable in metres.

5.2.9 Finished cable

The finished cable shall be adequately protected for storage and shipment.

6 Characteristics and requirements

6.1 General remarks

Clauge 6 lists~the characteristics and minimum requirements of a cable complying with this
document..Test methods shall be in accordance with IEC 61156-1.

6.2 Electrical characteristics and tests

6.2.1 Conductor resistance

The maximum conductor resistance shall not exceed 8,5 Q/100 m of cable.

6.2.2 Resistance unbalance within a pair

The resistance unbalance within a pair shall not exceed 2,0 %.

6.2.3 Dielectric strength

The test shall be performed on conductor/conductor and conductor/screen with 1,0 kV DC for
1 min or, alternately, with 2,5 kV DC for 2 s.
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An AC voltage may be used. The AC voltage levels in these cases shall be 0,7 kV AC for 1 min
or, alternately, 1,7 kV AC for 2 s.

When installed in conjunction with power cables, local regulations may require a higher test
voltage

6.2.4 Insulation resistance
The test, immediately after the dielectric strength test, shall be performed on:

— conductor/conductor;

— copnductor/screen.

The minimum insulation resistance at 20 °C shall not be less than 5 000 MQ-km.

6.2.5 Mutual capacitance

The mhutual capacitance is not specified but may be indicated in the relevant detail specification.

6.2.6 Capacitance unbalance pair to ground

The maximum capacitance unbalance pair to ground shall/net exceed 1 200 pF/km|at a
frequency of 1 kHz.

6.2.7 Transfer impedance

Whemn measured using the triaxial method (IEC 62153-4-3), the transfer impedance shall not
exceged the values listed in Table 1 at the indicated frequencies.

Table 1 — Transfer impedance

Frequency range Maximum surface transfer impedance
MHz mQ/m
1t0.10 10
10 0100 10x £ /10
NOTE Values-in the range 10 MHz to 100 MHz are equal to IEC 61156-5, Grade 1.

6.2.8 Coupling attenuation

When measured using the absorbing clamp method (IEC 62153-4-5) or the triaxial mgthod
(IEC[62153-4-9), the coupling attenuation in the frequency range from 30 MHz to 1 200{MHz
shalllmeet the requirements indicated in Table 2

Table 2 — Coupling attenuation

Frequency range Minimum coupling attenuation
MHz dB
30 to 100 85,0
100 to 1200 85,0-20xlogyq (//100)

NOTE Values in the range 30 MHz to 1 000 MHz are equal to IEC 61156-5, Type |.
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6.2.9 Current-carrying capacity

The maximum current-carrying capacity is not specified but may be indicated in the relevant
detail specification. Further guidance with respect to current carrying capacity is provided by
ISO/IEC TS 29125 and the test method described in IEC 61156-1-4.

6.2.10 Resistance of the screen

The maximum longitudinal DC resistance value of the individual screens or an overall screen
shall be less than 15 mQ/m.

6.3 Transmission characteristics
6.3.1 General remark

All thie tests shall be carried out on a cable length of 100 m, unless otherwise specified.

6.3.2 Velocity of propagation (phase velocity)

The minimum velocity of propagation for any screened cable element’'shall be equal to, or
greafer than, 0,6 x ¢ (c is the speed of light in vacuum) for all frequencies between 4 MHz and
1200 MHz.

NOTE| The velocity of propagation, group velocity and phase velocitycare approximately equal for frequéncies
greatdr than 4 MHz when measured on symmetric cables, i.e. when the'cables are operated in a balanced mode.

6.3.3 Phase delay and differential phase delay(delay skew)
6.3.3]1 Phase delay

The phase delay, 7, shall not exceed the value obtained from:

36

Jr

£=500+ -2 [ns/100m] 1)

wherg

T
f
6.3.3.2 Differential phase delay (delay skew)

g the phase delay'in ns/100 m;

q the frequeney in MHz.

Diffefential phase delay (delay skew) is the difference in phase delay between any two screlened
cableeftemeTnts:

When the phase delay is measured at -20 °C + 2 °C, 20 °C £ 3 °C and 60 °C = 1 °C, the
maximum differential phase delay (delay skew) at a given temperature shall not be greater than
25,0 ns/100 m in the frequency range from 4 MHz to 1 200 MHz.

6.3.3.3 Environmental effects

The differential delay (delay skew) due to temperature shall not vary by more than £10 ns/100 m
over the temperature range from —20 °C to +60 °C while still meeting the differential phase
delay (delay skew) of 6.3.3.2.
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6.3.4 Attenuation (a)
6.3.4.1 Attenuation at 20 °C operating temperature

The maximum attenuation a of any pair in the frequency range 4 MHz to 1 200 MHz shall be
less than, or equal to, the value obtained from Formula (2) using the corresponding values of
the constants given in Table 3.

<

Jr

a=Axf+Bxf+ [dB /100 m] (2)

Table 3 — Attenuation, constant values

Constants
A B C
1,645 0,01 0,25

NOTE| Cable performance between 1 MHz and 4 MHz is achieved by design only and it is therefore not necg¢ssary
to tesf for this performance below 4 MHz.

The yalues in Table 4 are for information only:

Table 4 — Attenuation values

Frequency Maximum attenuation at 20 °C
MHz dB/100 m
4 3,5
10 5,4
16 6,8
31,25 9,6
62,5 13,7
100 17,5
200 25,3
300 31,5
600 46,3
900 58,3
1000 62,0
1200 69,0

6.3.4.2 Attenuation at elevated ambient temperatures

The increase in attenuation due to elevated temperature shall not be greater than 0,2 %/°C.

6.3.5 Unbalance attenuation near-end (7CL, EL TCTL)

The minimum unbalance attenuation near-end (transverse conversion loss or TCL) shall be
equal to, or greater than, the value obtained from Formula (3) for all frequencies, f, in the
frequency range from 1 MHz to 250 MHz:
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TCL = 40,0-10xlogo (/)  [dB] (3)

NOTE 1 Values in the range 1 MHz to 30 MHz are equal to IEC 61156-5, Level 1.

TCL requirements for frequencies higher than 250 MHz may be defined in the detail
specification.

NOTE 2 If the intention is to increase the frequency range of balance measurements, IEC TR 61156-1-2 provides
guidanee-en-the—+osposctive{o-g—baluhless)measuremonttochnigquos

inimum equal-level far-end unbalance attenuation (equal-level transverse convelrsion
transffer loss or EL TCTL) shall be equal to, or greater than, the value obtained from Formula (4)
for all frequencies, f, in the range from 1 MHz to 30 MHz.

EL TCTL = 35,0-20x%logyq (/) [dB] (4)

NOTE|3 Values in the range 1 MHz to 30 MHz are equal to IEC 61156-5, Level)1.

EL TICTL requirements for frequencies higher than 30 MHz may be defined in the detail
specfification.

6.3.6 Near-end crosstalk (PS NEXT, NEXT)

The worst-pair power-sum near-end crosstalk, PS  NEXT, of any pair for all frequencies ih the
range 4 MHz to 1 200 MHz shall be equal\to, or greater than, the value obtained [from
Formula (5).

PS NEXT =103,0-15xlogyo (/)  [dB] (5)

wherk f'is the frequency in"MHz.

NOTE| The cable performance between 1 MHz and 4 MHz is achieved by design only and it is therefofe not
necespary to test for this performance below 4 MHz.

The yalues given.in Table 5 are for information only. For those frequencies where the calculated
valug of PS NEXT is greater than 75 dB, the requirement shall be 75 dB.
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Table 5 — Near-end crosstalk, power-sum (PS NEXT)

Frequency Minimum PS NEXT

MHz dB

4 75
10 75
16 75
31,25 75
62,5 75
100 73
200 68
300 66
900 59
1000 58
1200 57

The minimum pair-to-pair NEXT for any pair combination shall be)at least 3 dB better tha

PS NEXT for any pair.
6.3.7 Far-end crosstalk (PS ACR-F, ACR-F)
The Worst-pair power-sum equal level far-end crosstalk, PS ACR-F, of any pair for all freque
in the range 4 MHz to 1 200 MHz shall be equalto, or greater than, the value obtained
Formula (6).

PS ACR - F791-20xlogo (f) [dB]
wherg f'is the frequency in MHz:

NOTE|
neces

If FE]

The
value

The cable performance ‘between 1 MHz and 4 MHz is achieved by design only and it is therefo
sary to test for this performance below 4 MHz

T loss is greatenthan 90 dB, calculation of PS ACR-F loss is not required.

alues givenin Table 6 are for information only. For those frequencies where the calcu
of PS AER-F is greater than 75 dB, the requirement shall be 75 dB.

n the

hcies
from

(6)

re not

lated
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Table 6 — Far-end crosstalk (PS ACR-F)

Frequency Minimum PS ACR-F

MHz dB for 100 m
4 75
10 71
16 67
31,25 61
62,5 55
100 51
200 45
300 41
600 35
900 32
1000 31
1200 29

The finimum pair-to-pair ACR-F for any pair combination shall*be at least 3 dB better thap the
PS ACR-F for any pair.

6.3.8 Alien (exogenous) near-end crosstalk

Gengrally proven by design.

6.3.9] Alien (exogenous) far-end crosstalk

Gengrally proven by design.

6.3.110 Alien (exogenous) crosstalk of bundled cables

Gengrally proven by design.

6.3.11 Impedance

The impedance requirement is specified as fitted or mean characteristic impedance at a certain
frequency.

The impedance measured in accordance with IEC 61156-1 shall be 100 Q £+ 5 Q at 100 MHz.

Th b 1 L L Il L (]
€ Ieturmioss snair arso e measurea.

Further background on the measurement of fitted and mean characteristic impedance can be
found in IEC TR 61156-1-2. Recommendations given in [IEC TR 61156-1-2 and
IEC TR 61156-1-5 for improvement of measurement uncertainty should be considered.

6.3.12 Return loss (RL)

The minimum return loss of any pair in the frequency range indicated in Table 7 shall be greater
than the values in Table 7.
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