IEC 61156-10

Edition 1.0 2016-04

INTERNATIONAL |
STANDARD AQ}‘

o

itc! communications —

Multicore and symmetrical pair/quad cables for

Part 10: Cables for cords with transmission cﬁ’i ristics up to 2 GHz —

Sectional specification \

a9

IEC 61156—10:2?6W


https://www.stdhive.com/standards/iec-61156-10-ed-10-en2016-pdf/

IEC Central Office
3, rue de Varembé
CH-1211 Geneva 20

Switzerland www.iec.ch

THIS PUBLICATION IS COPYRIGHT PROTECTED
Copyright © 2016 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.

Tel.: +41 22 919 02 11
Fax: +41 22 919 03 00
info@iec.ch

About the IEC

The International Electrotechnical Commission (IEC) is the leading global organization that prepares and puhlisti s
International Standards for all electrical, electronic and related technologies.

About IEC publications

The technical content of IEC publications is kept under constant review by the IEC. Please make sure tnc* you nave the
latest edition, a corrigenda or an amendment might have been published.

IEC Catalogue - webstore.iec.ch/catalogue

The stand-alone application for consulting the entire
bibliographical information on IEC International Standards,
Technical Specifications, Technical Reports and other
documents. Available for PC, Mac OS, Android Tablets and
iPad.

IEC publications search - www.iec.ch/searchpub

The advanced search enables to find IEC publications by a
variety of criteria (reference number, text, technical
committee,...). It also gives information on projects, replaced
and withdrawn publications.

IEC Just Published - webstore.iec.ch/justpublished

Stay up to date on all new IEC publications. Just Published
details all new publications released. Available online and
also once a month by email.

Electropedia - www.electropedia.c 2

The world's leading online dic:onary »f electronic and
electrical terms containing 20000 ~rms and definitions in
English and French, with eauiv.'epr. terms in 15 additional
languages. Also knowr a5 the International Electrotechnical
Vocabulary (IEV) online.

IEC Glossary < std. ec.ch/glossary

65 000 electrotecn ;o' -terminology entries in English and
French extre_iwcd frem the Terms and Definitions clause of
IEC pullicat.ans i< sued since 2002. Some entries have been
colle~ted ~om =zlier publications of IEC TC 37, 77, 86 and
CISPk.

IE C Customer Service Centre - webstore.iec.ch/csc

If y~u rvish to give us your feedback on this publication or
need further assistance, please contact the Customer Service
Centre: csc@iec.ch.


mailto:info@iec.ch
http://www.iec.ch/
http://webstore.iec.ch/catalogue
http://www.iec.ch/searchpub
http://webstore.iec.ch/justpublished
http://www.electropedia.org/
http://std.iec.ch/glossary
http://webstore.iec.ch/csc
mailto:csc@iec.ch
https://www.stdhive.com/standards/iec-61156-10-ed-10-en2016-pdf/

IEC 61156-10

Edition 1.0 2016-04

INTERNATIONAL
STANDARD

Multicore and symmetrical pair/quad cables for ciygita' communications —
Part 10: Cables for cords with transmission. charectaristics up to 2 GHz —
Sectional specification

NTEZNATIONAL
ELZCTROTECHNICAL
COMMISSION

ICS 33.120.20 ISBN 978-2-8322-3351-1

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

® Registered trademark of the International Electrotechnical Commission


https://www.stdhive.com/standards/iec-61156-10-ed-10-en2016-pdf/

-2 - IEC 61156-10:2016 © IEC 2016

CONTENTS

O T AT @ 1 P 4
1 ST o] 0] o =TT 6
2 NOIMALIVE T O BN CES. ittt 6
3 Terms and defiNitioNS ... 7
4 INStallation CONSIAEIALIONS. ... . et ea e 7
5  Materials and cable CONSIIUCTION ......oiuiii e 7
6  CharacteristiCs and reqUIrEMENTS ... ...t ees 7
6.1 LT oY1= =Y I =T oV 7
6.2 Electrical characteristics and eSS .. ...uuviiiiii e S
6.2.1 CoNAUCTON FESISTANCE ..cuieiieiii e s s 8
6.2.2 ReSIStance UNbalanCe .........oouiiiiii e 8
6.2.3 Dielectric strength ... D, 8
6.2.4 INSUIAtION FESISTANCE .uiiiiiii e T e 8
6.2.5 Mutual CapacCitanCe .......ccuviiiii i T 8
6.2.6 Capacitance unbalanCe ..........coooiiiiiiiii e e T 8
6.2.7 Transfer impedance ........ccocoiviiiiiii e R 8
6.2.8 Coupling attenUALION .. ..o e e 8
6.2.9 CUurrent-Carrying CapPaCity «..oeueuiie e ieieieceis et e e e 9

6.3 TransmisSioN CharaCteriStiCS ..oouviuiiiiii e e e 9
6.3.1 Velocity of propagation (phase VeloCIL) ..o i 9
6.3.2 Phase delay and differential delay (zclay Skew) ..o, 9
6.3.3 ATEENUATION (G) «venieenee e e e e 9
6.3.4 Unbalance attenuation (TCL)...cciiiiiiii i e 10
6.3.5 Near-end Crosstalk (NEX T i . e 10
6.3.6 Far-end CrosSstalk (AC R -F . it e r e 11
6.3.7 Alien (exogenous) ne.r-end crosstalk (ANEXT) ..ooiiiiiiiiiiiiiiccneeeeeeaes 11
6.3.8 Alien (exogenous’ fer-end crosstalk (AFEXT) .o, 12
6.3.9 Alien (exogences) ~rosstalk of bundled cables........ccoooviiiiiii 12
6.3.10 FaaToT=Te b= Ug Lo PP 12
6.3.11 S (1 T Tt 12

6.4 Mechanic#i ona dimensional characteristics and requirements .............cooovivveeanee. 13
6.4.1 Dime:r Sicaal reqUIrEMENTS ... e e 13
6.4.2 C'ongativn at break of the coONdUCLOrS.......c.oiiiiiii e 13
6.4.3 Tensile strength of the insulation ..o, 13
6.4.4 Elongation at break of the insulation............ccccoiiiiii 13
6.4.5 Adhesion of the insulation to the coNdUCtOr...........oooiiiiiiiii e 13
6.4.C Elongation at break of the sheath .............cooiiiii 13
6.4.7 Tensile strength of the sheath ... 13
6.4.8 Crush test of the Cable ... 13
6.4.9 Impact test of the cable ... 13
6.4.10 Bending UNAer tENSION .. ..o 13
6.4.11 Repeated bending of the cable ..o 13
6.4.12 Tensile performance of the cable...... ... 14
6.4.13 Shock-test requirements of the cable............cooii 14
6.4.14 Bump-test requirements of the cable ... 14
6.4.15 Vibration-test requirements of a cable ... 14


https://www.stdhive.com/standards/iec-61156-10-ed-10-en2016-pdf/

IEC 61156-10:2016 © IEC 2016 -3-

6.5 Environmental CharaCteriStiCS .. .. e 14
6.5.1 Shrinkage of INSUIATION ... 14
6.5.2 Wrapping test of insulation after thermal ageing............c.cooviiiiiiiiinn, 14
6.5.3 Bending test of insulation at low temperature ... 14
6.5.4 Elongation at break of the sheath after ageing............ccocooiiiiiiici e 14
6.5.5 Tensile strength of the sheath after ageing ..o 14
6.5.6 Sheath pressure test at high temperature ..o 14
6.5.7 Cold bend test of the cable........ooo i 14
6.5.8 Heat SNOCK 188t . e it 14
6.5.9 Damp heat steady Stat@.........vviiiiiiii e 14
6.5.10 Solar radiation (UV 1eSt) ... e 14
6.5.11 Solvents and contaminating fluidS..........coooooiiiiiii i 15
6.5.12 Salt mist and sulphur dioXide........ccviiiiii e 15
6.5.13 W aater IMIMEISION ..t et et e e ee s eaneaeenns 15
6.5.14 L Y70 T L0 T=YoT 0} o od | 5V 15
6.5.15 LYo 2] o PP PR e 15
6.5.16 Flame propagation characteristics of a single cable ...................in, 15
6.5.17 Flame propagation characteristics of bunched cablesi....o....os 15
6.5.18 Halogen gas eVOoIULION . ........oiiiii e e 15
6.5.19 SMOKE GENEIALION .. .t e et e e 15
6.5.20 TOXIC gAsS EMISSION ..ouiitiiiiii e T e e 15
6.5.21 INtegrated fire tESt. . i e e e 15

7  Bundled cables reqUIiremMents ... ... e 15
8 Introduction to the blank detail specification .. .....c...ccciiiiiii 16
271 0T = o1 1 S 17
Table 1 — Coupling attenuation................ N, NSRS 9
Table 2 — Attenuation EQUALION CONSLAZIIS eiu it ie e e e e e e e e ae e enens 10
LI o] L= T O I =T 10 1T =T 0 1= ] 10
TabIE 4 — ELT CT L FEQUITEM AT i ittt ettt ettt ettt et ettt e ettt et e et e e et e e anes 10
Table 5 — NEXT and PS NE T J@QUIFEMENTS ...t 11
Table 6 — ACR-F and PS ACR-F reqUIrEMENTS. . ..c.iitiiiii e e e 11
Table 7 — PS ANEX & 80 UM MBS .ottt ettt e e e e et e e e e e aaeneens 11
Table 8 — PS AN CR-F 1 0QUITEMENTS . .iuiii ittt et et e e eneenas 12

Table O — P L 1 dUITEMENTS ..t ettt e et e e et e e et a e a e 12


https://www.stdhive.com/standards/iec-61156-10-ed-10-en2016-pdf/

1)

2)

3)

4)

5)

6)

7

8)

9)

-4 - IEC 61156-10:2016 © IEC 2016

INTERNATIONAL ELECTROTECHNICAL COMMISSION

MULTICORE AND SYMMETRICAL PAIR/QUAD CABLES
FOR DIGITAL COMMUNICATIONS —

Part 10: Cables for cords with transmission characteristics
up to 2 GHz — Sectional specification

FOREWORD

The International Electrotechnical Commission (IEC) is a worldwide organization for standardization co. orising
all national electrotechnical committees (IEC National Committees). The object of IEC is 2 p umote
international co-operation on all questions concerning standardization in the electrical and elecu >nic \:¢lds. To
this end and in addition to other activities, IEC publishes International Standards, Technical Sy xcifications,
Technical Reports, Publicly Available Specifications (PAS) and Guides (hereafter re erred to as “IEC
Publication(s)”). Their preparation is entrusted to technical committees; any IEC Nation&' Co.1mittee interested
in the subject dealt with may participate in this preparatory work. International,  rovern. nental and non-
governmental organizations liaising with the IEC also participate in this preparaticn. IE~ col'aborates closely
with the International Organization for Standardization (ISO) in accordance with (anitions determined by
agreement between the two organizations.

The formal decisions or agreements of IEC on technical matters express, as neai. ~as possible, an international
consensus of opinion on the relevant subjects since each technicz! ccmmittee has representation from all
interested IEC National Committees.

IEC Publications have the form of recommendations for internatic nal use and are accepted by IEC National
Committees in that sense. While all reasonable efforts are made 1 er sure that the technical content of IEC
Publications is accurate, IEC cannot be held responsible for he way in which they are used or for any
misinterpretation by any end user.

In order to promote international uniformity, IEC Natiol al Committees undertake to apply IEC Publications
transparently to the maximum extent possible in their i 2tional and regional publications. Any divergence
between any IEC Publication and the corresponding national or regional publication shall be clearly indicated in
the latter.

IEC itself does not provide any attestation of ¢ f¢ mity. Independent certification bodies provide conformity
assessment services and, in some areas, acu>s: to IEC marks of conformity. IEC is not responsible for any
services carried out by independent certif'cat on bodies.

All users should ensure that they have *he .>*<st edition of this publication.

No liability shall attach to IEC or its direc.ors, employees, servants or agents including individual experts and
members of its technical committec> ¢ nd IEC National Committees for any personal injury, property damage or
other damage of any nature wkratsoever, whether direct or indirect, or for costs (including legal fees) and
expenses arising out of the ub!cation, use of, or reliance upon, this IEC Publication or any other IEC
Publications.

Attention is drawn to the No.mative references cited in this publication. Use of the referenced publications is
indispensable for the ~orre ct application of this publication.

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

Internationai Standard IEC 61156-10 has been prepared by subcommittee 46C: Wires and
symmeuic cables, of IEC technical committee 46: Cables, wires, waveguides, RF connectors,

R

a7 roicrowave passive components and accessories.

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

FDIS Report on voting

46C/1038/FDIS 46C/1042/RVD

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

This publication has been drafted in accordance with the ISO/IEC Directives, Part 2.
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A list of all parts in the IEC 61156 series, published under the general title Multicore and
symmetrical pair/quad cables for digital communications, can be found on the IEC website.

The committee has decided that the contents of this publication will remain unchanged until
the stability date indicated on the IEC website under "http://webstore.iec.ch" in the data
related to the specific publication. At this date, the publication will be

e reconfirmed,
e withdrawn,
o replaced by a revised edition, or

e amended.

A bilingual version of this publication may be issued at a later date.


https://www.stdhive.com/standards/iec-61156-10-ed-10-en2016-pdf/

-6 — IEC 61156-10:2016 © IEC 2016

MULTICORE AND SYMMETRICAL PAIR/QUAD CABLES
FOR DIGITAL COMMUNICATIONS —

Part 10: Cables for cords with transmission characteristics
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1 Scope

This part of IEC 61156 describes cables primarily intended for work area cords as definea ‘n
ISO/IEC 11801 and in ISO/IEC TR 11801-9901 which is planned to be included in the ext
edition of ISO/IEC 11801-1. It covers overall screened cables with screenei (//F12) or
unscreened (X/UTP) pairs, where X stands for F, S or SF, as well as pair-screcneu cables
without overall screen (U/FTP). The transmission characteristics of these cables are specified
up to a frequency of 2 000 MHz and at a temperature of 20 °C. Two categories of cables are
recognised:

— Category 8.1 for use in Class | according to ISO/IEC TR 11801-9°211;
— Category 8.2 for use in Class Il according to ISO/IEC TR 11801-.90. .

These cables can be used for various communication charne's which use as many as four
pairs simultaneously.

The cables covered by this International Standard a:e I tended to operate with voltages and
currents normally encountered in communication systems. While these cables are not
intended to be used in conjunction with low in bedance sources, e.g. the electric power
supplies of public utility mains, they are intended o be used to support the delivery of low
voltage remote powering applications such «as IEEE 802.3af (Power over Ethernet) or further
developments e.g. according to IEEE €22.3at or IEEE 802.3bt. More information on the
capacity to support these applications-accoiding to the installation practices are given in
IEC PAS 61156-1-4, IEC TR 61156-1-6.4na ISO/IEC TR 29125.

2 Normative references

The following documents, ii. wkole or in part, are normatively referenced in this document and
are indispensable for its application. For dated references, only the edition cited applies. For
undated references, he latest edition of the referenced document (including any
amendments) appliec

IEC 61155-1:.907, Multicore and symmetrical pair/quad cables for digital communications —
Part 1: Generic specification
IEC 61156-1:2007/AMD 1:2009

{2C TR 6 .156-1-2, Multicore and symmetrical pair/quad cables for digital communications —
Part 1-2: Electrical transmission characteristics and test methods of symmetrical pair/quad
cables

IEC TR 61156-1-5, Multicore and symmetrical pair/quad cables for digital communications —
Part 1-5: Correction procedures for the measurement results of return loss and input
impedance
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