IEC 61156-6:2010(E)

IEC IEC 61156-6

(J
®

Edition 3.0 2010-01

(\@@

bles for\digital €ommunications —
ith transmission characteristics up to

INTERNATIONAL
STANDARD

\

Multicore and symmetrical pairfquav


https://standards.iteh.ai/catalog/standards/iec/d5d308a1-2193-4cfd-8764-2897c12ac86f/iec-61156-6-2010

THIS PUBLICATION IS COPYRIGHT PROTECTED
Copyright © 2010 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 Central Office

3, rue de Varembé
CH-1211 Geneva 20
Switzerland

Email: inmail@iec.ch

Web: www.iec.ch /\

About the IEC

The International Electrotechnical Commission (IEC) is the leading global organizatiQ
International Standards for all electrical, electronic and related technologies.

repaxes ‘and/publishes

About IEC publications

The technical content of IEC publications is kept under constant revie gure that you have the

= Catalogue of IEC publications: www.iec.ch/searchpub
The IEC on-line Catalogue enables you to search by a variety ofgriteria rfe@ce wumber

It also gives information on projects, withdrawn andhreplaced p sations/

Stay up to date on all new IEC publications. Just
on-line and also by email.

" Electropedia: www.electropedia.org

Vocabulary online.

® Customer Service Centre: \www.i€s.ch/ ts
If you wish to give us your feedbagk™an this\ publicati

Centre FAQ or contact us:
Email: csc@iec.ch <>

Tel.: +41 22 919 02 1
Fax: +41 22 919 03 00 %

d further assistance, please visit the Customer Service


mailto:inmail@iec.ch
http://www.iec.ch/
http://www.iec.ch/searchpub
http://www.iec.ch/online_news/justpub
http://www.electropedia.org/
http://www.iec.ch/webstore/custserv
mailto:csc@iec.ch
https://standards.iteh.ai/catalog/standards/iec/d5d308a1-2193-4cfd-8764-2897c12ac86f/iec-61156-6-2010

IEC 61156-6

Edition 3.0 2010-01

INTERNATIONAL
STANDARD

INTERNATIONAL

ELECTROTECHNICAL

COMMISSION PRICE CODE R
ICS 33.120.20 ISBN 978-2-88910-426-0

® Registered trademark of the International Electrotechnical Commission


https://standards.iteh.ai/catalog/standards/iec/d5d308a1-2193-4cfd-8764-2897c12ac86f/iec-61156-6-2010

—2- 61156-6 © IEC:2010(E)

CONTENTS
FOREWORDD ... e 4
LS T o7 o o 1= TP 6
A Lo b= Y (A =T = (=Y (=Y [od= T PR 6
3 Terms and definitions ... 7
4 Installation coNsSIiderations ........ccooiuiiiiii 7
4.1 Climatic CONAITIONS .uuiiii e 7
5 Materials and cable CONStrUCLION ... 7
5.1 General remarks. ..o N s
5.2 Cable construction ... VORI P
5,21 CondUCIOr....ciiiiic e NN e e NG e
5.2.2 Insulation........ccooiiiiii i N N G N S e
5.2.3 Cable element
5.2.4 Cable make-up
5.2.5 Screening of the cable core
5.2.6 Sheath....coooiiiii e N G e e N e e e e e e e anas
5.2.7 Identification..............ocooo L N N
6 Characteristics and requirements

6.1 General remarks.................0G o 00D

6.2 Electrical characteristics and tests
6.2.1
6.2.2
6.2.3
6.2.4
6.2.5

6.3.5 Near-end Crosstalk (NEXT)....cuu ettt 12
6.3.6 Attenuation to crosstalk ratio far end (PS ACR-F) ...ccooveiiiiiiiiiiiiiiiiiii, 12
6.3.7 Alien (exogenous) near end crosstalk ............ccooviiiiii 13
6.3.8 Alien (exogenous) far-end crosstalk (AACR-F) ...ccooeiiiiiiiiiiiiiiiiiiiiiiieieen 13
6.3.9 Alien (exogenous) crosstalk of bundled cables ...l 14
B.3.10 IMPEAANCE . .. e 14
6.3.11 REIUINN 10SS (RL) eeniiniiiiii ettt e e e 15
6.4 Mechanical and dimensional characteristics and requirements .............................. 15
6.4.1 Dimensional reqUIremMents ... ... e 15
6.4.2 Elongation at break of the conductors...........c.oooiiiiiii 15
6.4.3 Tensile strength of the insulation ... 16
6.4.4 Elongation at break of the insulation................ooo 16

6.4.5 Adhesion of the insulation to the conductor ...t 16


https://standards.iteh.ai/catalog/standards/iec/d5d308a1-2193-4cfd-8764-2897c12ac86f/iec-61156-6-2010

61156-6 © IEC:2010(E) -3-

6.4.6 Elongation at break of the sheath ...,

6.4.7 Tensile strength of the sheath ...

6.4.8 Crushtestofthe cable ...

6.4.9 Impacttestofthe cable ...

6.4.10 Bending UNder teNSION ...t

6.4.11 Repeated bending of the cable ...,

6.4.12 Tensile performance of the cable...............ooiiiii

6.4.13 Shock-test requirements of the cable..............

6.4.14 Bump-test requirements of the cable ...

6.4.15 Vibration-test requirements of a cable .............cocoii
6.5 Environmental characteristics............oooiii

6.5.1 Shrinkage of the insulation ....................coo,

6.5.2 Wrapping test of the insulation after thermal ageing \.

6.5.3 Bending test of the insulation at low temperatuge...\...\..>

6.5.4 Elongation at break of the sheath after ageing.......>J0 .. \....0

6.5.5 Tensile strength of the sheath after ageing .>».\...

6.5.6

6.5.7

6.5.8

6.5.9

6.5.10
6.5.11
6.5.12
6.5.13
6.5.14
6.5.15

Bl O g AP Y o e Y e

Figure 1 — Impedance template. ..o 15
Table 1 — Cable Categories ... 6
Table 2 — Transfer IMPedanCe ... e 10
Table 3 — Coupling attenuation ...t 10
Table 4 — Attenuation, constant values ... 11
Table 5 — Near-end unbalance attenuation.............o.i e 12
Table 6 — Worst pair PS NEXT VAIUES ......c.oouiriiiiiiei e 12
Table 7 — WOrSt PAIF PS ACR-F ... e ens 13
TADIE 8 — PS8 ANEXT ..ottt e e et e e et e et e e e et et e e 13
Table 9 — PS AACR-F (PS AELFEXT) ..ottt et e e e 14

TaADBIE 10 — REIUINN LSS it et ns 15


https://standards.iteh.ai/catalog/standards/iec/d5d308a1-2193-4cfd-8764-2897c12ac86f/iec-61156-6-2010

—4 - 61156-6 © IEC:2010(E)

INTERNATIONAL ELECTROTECHNICAL COMMISSION

MULTICORE AND SYMMETRICAL PAIR/QUAD CABLES
FOR DIGITAL COMMUNICATIONS -

Part 6: Symmetrical pair/quad cables with transmission
characteristics up to 1 000 MHz -
Work area wiring — Sectional specification

FOREWORD

all national electrotechnical committees (IEC National Committees). e s toypromote
international co-operation on all questions concerning standardization in the-elestric i€ fields. To
this end and in addition to other activities, IEC publishes Internationak Stantards, pecifications

Technical Reports, Publicly Available Specifications (PAS) and /Guids 2 d to as “IEC

governmental organizations liaising with the IEC also participdte in™this™¢ ian. collaborates closely
with the International Organization for Standardization (I i onditions determined by
agreement between the two organizations.

Publications is accurate, IEC cannot be
misinterpretation by any end

In order to promote intern
transparently to the maxi
between any IEC Public
the latter.

IEC itself does vie any
assessment serviceg a i

services carried out b

All users should &nhsuxe ve the Jatest edition of this publication
No liability sha EC or\is directors, employees, servants or agents including individual experts and
members ofts technical ittees and IEC National Committees for any personal injury, property damage or

other damage X , whether direct or indirect, or for costs (including legal fees) and
expenges akising Wt g publication, use of, or reliance upon, this IEC Publication or any other IEC

Attention is drawn to the Normative references cited in this publication. Use of the referenced publications is
indispensable forthe cotrect application of this publication.

Attention is drawn to the 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.

International Standard IEC 61156-6 has been prepared by subcommittee 46C: Wires and
symmetric cables, of IEC technical committee 46: Cables, wires, waveguides, r.f. connectors,
r.f. and microwave passive components and accessories.

This third edition cancels and replaces the second edition published in 2007. This third edition
constitutes a technical revision.

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

a) new requirements for new cables Cat6,, Cat7,;

b) revised requirements and tests for the cables.
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The text of this standard is based on the following documents:

FDIS Report on voting
46C/903/FDIS 46C/908/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.

This standard shall be read in conjunction with IEC 61156-1:2007.

The list of all the parts of the IEC 61156 serles under the geng aI titlex MuHljcore and

* reconfirmed;

* withdrawn;

* replaced by a revised edition, or
*+ amended.

A bilingual version of this publication alater date.
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MULTICORE AND SYMMETRICAL PAIR/QUAD CABLES
FOR DIGITAL COMMUNICATIONS -

Part 6: Symmetrical pair/quad cables with transmission

characteristics up to 1 000 MHz -
Work area wiring — Sectional specification

1 Scope

This part of IEC 61156 makes reference to IEC 61156-1. The cabl
intended primarily for work area wiring as defined in ISO/IEC 11801 4

It covers individually screened, common screened and uns
transmission characteristics and the frequency range (see Ta
at 20 °C.

Table 1 — Cable ca(gcrj'\
e

ximim referenc
Cable desig@\< frequency

Category 3e 100
Cate/gg’yk\ \ 250

Ca‘teg@h\? W 600
Q “CategorkZa\ > 1000

ommunication channels which use as many as four
this sectional specification provides the cable

is standard are intended to operate with voltages and currents
normally enco Qtere munication systems. These cables are not intended to be used in
conjunction Wwith Tow\impédance sources, for example the electric power supplies of public
utility mains, theyware’intended to be used to support the delivery of low voltage and power
applications such as’IEEE’s 802.3af (Power over Ethernet) and 802.3at (Power over Ethernet
Plus).

2 Normative references

The following referenced documents are indispensable for the application of this document.
For dated references, only the edition cited applies. For undated references, the latest edition
of the referenced document (including any amendments) applies.

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

IEC 61156-6-1, Multicore and symmetrical pair/quad cables for digital communications —
Part 6-1: Symmetrical pair/quad cables with transmission characteristics up to 1 000 MHz —
Work area wiring — Blank detail specification
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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.

4 Installation considerations

See Clause 4 of IEC 61156-1.

4.1 Climatic conditions
Under static conditions, the cables shall operate in the temperat
+60 °C. The conductor and cable temperature dependence i

unscreened cables and should be taken into account for the
system.

5 Materials and cable construction

5.1 General remarks

The choice of materials and cable cons
and installation of the cable. Particular
for EMC and fire performance (such
halogen gas, etc.).

5.2 Cable constructjon

The cable construction
relevant detail sca

5.21 Conductg

The conductp d or stranded annealed copper, in accordance with 5.2.1 of
IEC 61156-1\and should\have ominal diameter between 0,4 mm and 0,65 mm. A conductor
diameter 0

5.2.2

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

— polyolefin;
— fluoropolymer;

— low-smoke zero-halogen thermoplastic material.
5.2.3 Cable element

The cable element shall be a pair or quad and shall be twisted.

5.2.3.1 Screening of the cable element

When required, the screen for the cable element shall be in accordance with 5.2.3.1 of
IEC 61156-1.
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5.2.4 Cable make-up

A spacer may be used to separate the cable elements. The cable elements, including
spacers, shall be assembled to form the cable core.

The core of the cable may be wrapped with a protective layer of non-hygroscopic and non-
wicking material.

5.2.5 Screening of the cable core

When required by the relevant detail specification, a screen for the cable core shall be
provided.

The screen shall be in accordance with 5.2.5 of IEC 61156-1.

5.2.6 Sheath

The sheath material shall consist of a suitable material.

Examples of suitable materials are

— polyolefin;
- PVC;

— fluoropolymer;

wicking.

The colour of the.she
specification. Q

5.2.7 Identificatio

|
=
=
>
©
ge]
=

printing on the sable core wrapping,

marking on the sheath.

Additional markings, such as length marking, etc., are permitted. If used, such markings shall
refer to this specification.

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

6 Characteristics and requirements

6.1 General remarks

This clause lists the characteristics and minimum requirements of a cable complying with this
standard. Test methods shall be in accordance with Clause 6 of IEC 61156-1.
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