IEC 61156-6:2020-04(en)

IEC IEC 61156-6

o
®

Edition 4.0 2020-04

INTERNATIONAL
STANDARD

N

Multicore and symmetrical pair/quad cables fqggital communications +
Part 6f Symmetrical pair/quad cables with transmission characteristics

up to 1 000 MHz — Work area wiring — Se@ifbnal specification
)



https://iecnorm.com/api/?name=c5717cfd234193db44be95b7a41e741a

THIS PUBLICATION IS COPYRIGHT PROTECTED
Copyright © 2020 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

IEC Central Office

your local IEC member National Committee for further information.

Tel.: +41 22 919 02 11

3, rue de Varembé info@iec.ch
CH-1211 Geneva 20 www.iec.ch
Switzerland
About thefEG
The Interfational Electrotechnical Commission (IEC) is the leading global organization that prepares and|publishes
International Standards for all electrical, electronic and related technologies.
About IEC publications
The technjcal content of IEC publications is kept under constant review by the IEC. Please make surg’that yoy have the

latest edit

IEC publigations search - webstore.iec.ch/advsearchform
The advarjced search enables to find IEC publications by a

on, a corrigendum or an amendment might have been published.

Electropedia - www.electropedia.org

The world's leading online dictionary on electrotechnology,

variety of criteria (reference number, text, technical containing more than 22-000-terminological entrieq in English
committeel...). It also gives information on projects, replaced  and French, with equjvalent terms in 16 additional [anguages.
and withdrpwn publications. Also known as the ‘international Electrotechnical Yocabulary

(IEV) online.

IEC Just Rublished - webstore.iec.ch/justpublished
Stay up td date on all new IEC publications. Just Published IEC Glossary.# std.iec.ch/glossary
details all|new publications released. Available online and 67 000 electrotechnical terminology entries in Epglish and

once a mohth by email. French ‘extracted from the Terms and Definitiony clause of
IEC publications issued since 2002. Some entries jhave been
IEC Custdmer Service Centre - webstore.iec.ch/csc collected from earlier publications of IEC TC 37, Y7, 86 and

If you wis|
need furth
Centre: sa

h to give us your feedback on this publication or
br assistance, please contact the Customer Service
es@iec.ch.

CGISPR.



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
http://www.electropedia.org/
http://std.iec.ch/glossary
https://iecnorm.com/api/?name=c5717cfd234193db44be95b7a41e741a

IEC 61156-6

Edition 4.0 2020-04

INTERNATIONAL
STANDARD

Multigore and symmetrical pair/quad cables fér digital communications -
Part 6 Symmetrical pair/quad cables with.trahsmission characteristics
up to [l 000 MHz — Work area wiring — Sectional specification

INTERNATIONAL
ELECTROTECHNICAL
COMMISSION

ICS 33.120.20 ISBN 978-2-8322-7971-7

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

® Registered trademark of the International Electrotechnical Commission


https://iecnorm.com/api/?name=c5717cfd234193db44be95b7a41e741a

-2- IEC 61156-6:2020 © |IEC 2020

CONTENTS

FOREWORD ....ciiiiie ettt e et e e et e e e e e e et e e e e e e e et e e e e e e e e eanaeenns 5
1 ST e o] o 1Y OO SPRPRN 7
2 NOIMALIVE FEFEIENCES ... et 7
3 Terms and definitioNs ... 8
4 Installation CoNSIAErations ... ..o e 8
4.1 GENEIAl FEMAIKS ..ot e 8
4.2 Bending radius of installed cable...........ccooiiiiiii 8
4.3 [ 13 S Te oo Y aTe L X oY a3 U 8

5 Materials and cable construction ... L 8
5.1 General remarks ... e 8
5.2 Cable CONSTrUCTION ... G e e e 9
5.2|1 1070 o Vo {11 (o ] PPN S0 SUPTRTRTSTPTN NPT 9
5.2|2 Insulation. ... e e 9
5.2|3 Cable element ........cooiiiiiiiiiniiiiiiieee e 9
5.2|4 Cable make-up ..o NN 9
5.2|5 Screening of the cable core ..o O e 9
5.2|6 Sheath ..o TN 9
5.2|7 Identification ... N 10
5.2|8 Finished cable ... ..o e 10

6  Characteristics and requirements ... @i e 10
6.1 General remMarks ... A e 10
6.2 Electrical characteristics and tests . ......cooiiiiiii e 10
6.2|1 CoNndUCtOr reSiStanCe... ...t e 10
6.2|2 Resistance unbalance. v . ... 10
6.2[3 Dielectric strengthiasd. ..o 11
6.2|4 Insulation resistanCe..... ..o 11
6.2[5 Mutual capacCitanCe........cc.oveiiiiii e 11
6.2[6 Capacitance unbalance ..........cccoiiiiiiiiiiii e 11
6.2|7 Transfer impedancCe ... ..o 11
6.2|8 Caoupling attenuation...........ccoooiiiiii e 11
6.2|9 Current-carrying Capacity.......ccovviiiiiiiiii e 12

6.3 Transmission characteristics ... ... 12
6.3|1 Velocity of propagation (phase velocity).........ccoeviiiiiiiiiiiiiie 12
6.3.2 Phase delay and differential delay (delay Skew).........ccooiiiiiiiiiiiiiien, 12
6.3.3 AT ENUATION L. 12
6.3.4 Unbalance attenuation (TCL) ......ooouiiiiiii e 13
6.3.5 Near-end CroSStalk (IVEXT) .. .. 14
6.3.6 Attenuation to crosstalk ratio far end (PS ACR-F).....coccoviiiiiiiiiiiiiiiiiiieeeen, 15
6.3.7 Alien (exogenous) near end crosstalk ........coooiiiiiiiiiiiii 15
6.3.8 Alien (exogenous) far-end crosstalk (AACR-F) ......ccoiiuiiiiiiiiiiiiiiiiiiceeea 16
6.3.9 Alien (exogenous) crosstalk of bundled cables ... 16
6.3.10 0T oY = T o o7 - 16
6.3.11 RETUIN 1OSS (RL) . eninitiii it e e 16

6.4 Mechanical and dimensional characteristics and requirements.............................. 17
6.4.1 Dimensional reqUIremMeENtS ..o 17
6.4.2 Elongation at break of the conductors............oooii i, 17


https://iecnorm.com/api/?name=c5717cfd234193db44be95b7a41e741a

IEC 61156-6:2020 © |IEC 2020 -3-

6.4.3 Tensile strength of the insulation ..., 17
6.4.4 Elongation at break of the insulation ... 17
6.4.5 Adhesion of the insulation to the conductor................. 17
6.4.6 Elongation at break of the sheath ..., 17
6.4.7 Tensile strength of the sheath............o . 17
6.4.8 Crush test of the cable. ... 17
6.4.9 Impact test of the cable ... 18
6.4.10 Bending Under teNSION . ... 18
6.4.11 Repeated bending of the cable ..., 18
6.4.12 Tensile performance of the cable ..., 18
6.4[13 Shock-test requirements of the cable............ . ] 18
6.4/14 Bump-test requirements of the cable ... AL LT 18
6.4{15 Vibration-test requirements of the cable.............c..cooo L U 18

6.5 Environmental characteristics ..........ocoviiiiiiiii e A e 18
6.5 1 Shrinkage of the insulation ... W YO 18
6.5(2 Wrapping test of the insulation after thermal ageing ... oo . 18
6.5/3 Bending test of the insulation at low temperature....(C.,..o.coi 18
6.54 Elongation at break of the sheath after ageing...s0{s oo b, 18
6.5|5 Tensile strength of the sheath after ageing .....cayn .o f 18

6.5/ 6 Sheath pressure test at high temperature (... 19
6.5|7 Cold bend test of the cable ... {2 19

6.5/ 8 Heat shock test.....oo e AN e 19
6.5[9 Damp heat steady state............c..om i 19
6.5/10 Solar radiation ... e 19

6.5/ 11 Solvents and contaminating flIids..........cooiii i 19
6.5/12 Salt mist and sulphur dioxide ..............cooiiiiii e 19
6.5/13 Water immersion ... 0 s e e 19
6.5(14 [ Y7o € 1T 7] o1 To7 1 4 VN PP I 19
6.5/15 WiCKING e e 19
6.5(16 Flame propagation characteristics of a single cable..................coooo 19
6.5(17 Flame prapagation characteristics of bunched cables ........................... ... 19
6.5/18 Halogen-gas evolution ...........oooiiiiiiii e 19
6.5/19 SMAKE generation.........cooeiiii e 20
6.5/20 TOXIC gas €MISSION ...ccuuiiiiii e 20
6.5/21 Integrated fire test ... 20

7 Intfoddetion to the blank detail specification ... 20
Annex A (informative) Blank detail specification...............ccooiiiiiiiii 21
710 [ Yo = Yo 2 V78 26
Table 1 — Cable Categories ... ..o e 7
Table 2 — Transfer IMPEAANCE ........oiiiiiii e e e e 11
Table 3 — Coupling attenuation in dB ..o 12
Table 4 — Attenuation, constant values ....... ... 13
Table 5 — Near-end unbalance attenuation........ ... 14
Table 6 — Worst pair PS NEXT(1) VAIUES .....ouiiiiieie et ee e 14
Table 7 — WOrSt Pl PS ACR-F (1) ..ttt e e e e e e e e e e es 15

TADBIE 8 — PS ANEXT ...ttt ettt 15


https://iecnorm.com/api/?name=c5717cfd234193db44be95b7a41e741a

-4 - IEC 61156-6:2020 © |IEC 2020

TADIE O — PS AACR-F ...ttt ettt ettt 16
Table 10 — REIUINN [0S S o aeaas 17



https://iecnorm.com/api/?name=c5717cfd234193db44be95b7a41e741a

IEC 61156-6:2020 © |IEC 2020 -5-

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

1) The International Electrotechnical Commission (IEC) is a worldwide organization for standardization cpmprising
all ngtional electrotechnical committees (IEC National Committees). The objectr 8f) IEC is to| promote
interngtional co-operation on all questions concerning standardization in the electrical and electronic|fields. To
this ehd and in addition to other activities, IEC publishes International Standards, Technical Spedfications,
Technjical Reports, Publicly Available Specifications (PAS) and Guides (he€reafter referred to| as “IEC
Publigation(s)”). Their preparation is entrusted to technical committees; any, IEC National Committee |nterested
in thg subject dealt with may participate in this preparatory work. International, governmental [and non-
govermmental organizations liaising with the IEC also participate in this. preparation. IEC collaborat¢s closely
with the International Organization for Standardization (ISO) in accordance with conditions deteqmined by
agreement between the two organizations.

2) The fdrmal decisions or agreements of IEC on technical matters-express, as nearly as possible, an international
consehsus of opinion on the relevant subjects since each .technical committee has representatiof from all
interegted IEC National Committees.

3) IEC Publications have the form of recommendations for, international use and are accepted by IEQG National
Comnlittees in that sense. While all reasonable efforfs.'are made to ensure that the technical contgnt of IEC
Publidations is accurate, IEC cannot be held responsible for the way in which they are used gr for any
misinterpretation by any end user.

4) In order to promote international uniformity, {EC National Committees undertake to apply IEC Pyblications
transparently to the maximum extent possible in their national and regional publications. Any djvergence
betwepn any IEC Publication and the corrésponding national or regional publication shall be clearly indicated in
the lafter.

5) IEC itgelf does not provide any attestation of conformity. Independent certification bodies provide gonformity
assespment services and, in some-areas, access to IEC marks of conformity. IEC is not responsible for any
services carried out by independent certification bodies.

6) All us¢rs should ensure thatthey have the latest edition of this publication.

7) No liapility shall attach 1o JIEC or its directors, employees, servants or agents including individual eXperts and
membgers of its technical'committees and IEC National Committees for any personal injury, property damage or
other |[damage of @ahy- nature whatsoever, whether direct or indirect, or for costs (including legal fees) and
expenges arisingh\out of the publication, use of, or reliance upon, this IEC Publication or any ¢ther IEC
Publidations.

8) Attentlon,is_drawn to the Normative references cited in this publication. Use of the referenced publications is
indispensable for the correct application of this publication.

9) 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, RF connectors,
RF and microwave passive components and accessories.

This fourth edition cancels and replaces the third edition published in 2010 and
Amendment 1:2012. This edition constitutes a technical revision.

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

a) additional balance levels with respect to MICE implementation by certain cabling
specifications;
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b) reference to current standards and technical reports with respect to measurement
techniques and remote powering.

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

FDIS Report on voting
46C/1141/FDIS 46C/1145/RVD

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

Th d o o ol b ol ol Y INaYa Vil mlaSl =Y ' D Yilla
IS ogumentas oeeh arartet —accoradancewitn e Too7 o UIMTUUVTS, T art £.

This International Standard is to be used in conjunction with IEC 61156-<1:2007 and
IEC 611[56-1:2007/AMD1:2009.

A list of all parts in the IEC 61156 series, published under the generalltitle Multicore and
symmettical pair/quad cables for digital communications, can be found'on the IEC webisite.

The committee has decided that the contents of this document will remain unchanged pntil the
stability|date indicated on the IEC website under "http://webstare.iec.ch” in the data rglated to
the spe¢ific document. At this date, the document will be
e reconfirmed,

e withgdrawn,

e replaced by a revised edition, or

e amepded.
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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 describes the cables intended primarily for working area wjiring as
defined fin ISO/IEC 11801 (all parts).
It coverf cable designs comprising individually screened, common screefied and unsgreened
pairs or|quads. The transmission characteristics and the frequency rangé.(see Table {) of the
cables are specified at 20 °C.
Table 1 — Cable categories
Maximum teferenced
Cable designation frequency
MHz
Category 5e 100
Category 6 250
Category 6, 500
Category 7 600
Category7, 1000
These dables can be used for various communication channels which use as many|as four
pairs simultaneously. In this'sense, this document provides the cable characteristics fequired
by systgm developers to‘evaluate new systems.
The cables coveréd:by this document are intended to operate with voltages and gturrents
normally encoufitered in communication systems. While these cables are not intended to be
used in|conjunction with low impedance sources, for example the electric power supplies of
public uLiIity mains, they are intended to be used to support the delivery of low voltagg remote
powering“applications such as IEEE 802.3af (Power over Ethernet) or further develgpments

for example according to IEEE 802.3at or IEEE 802.3bt. More information on the capacity to
support these applications according to the installation practices are given in IEC 61156-1-4,

IEC TR

61156-1-6 and ISO/IEC TS 29125.

2 Normative references

The following documents are referred to in the text in such a way that some or all of their
content constitutes requirements 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 611

56-1:2007/AMD1:2009
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IEC 62153-4-3, Metallic communication cables test methods — Part 4-3: Electromagnetic
compatibility (EMC) — Surface transfer impedance — Triaxial method

IEC 62153-4-5, Metallic communication cables test methods — Part 4-5: Electromagnetic
compatibility (EMC) — Coupling or screening 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 app|ly.

ISO and IEC maintain terminological databases for use in standardization at|the fpllowing
addressfes:

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

4 Installation considerations

4.1 General remarks

Installation considerations are defined in IEC 61156-4:2007, Clause 4.

4.2 Blending radius of installed cable

The bending radius of the installed cableishall not be less than four times the|outside
diametefr of the cable.

4.3 Cllimatic conditions

Under gtatic conditions, the cable shall operate at least in the temperature range of the
environment from —20 °C tow+60 °C.

The attenuation increase due to the elevated operating temperature (temperaturg of the
environment) is described in 6.3.3.2.

In the qase of\application of remote powering, the maximum temperature of the cqnductor
shall ngt exceed the maximum operation temperature under static conditions in ¢rder to
maintain .the” integrity of the dielectric material performance which is aligned| to the

environmentatemperaturerange-

Extended temperature ranges are permitted and may be specified in the relevant detail
specification.

5 Materials 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 be taken to meet any special requirements
for EMC and fire performance (such as burning properties, smoke generation, evolution of
halogen gas).


http://www.electropedia.org/
http://www.iso.org/obp
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The cable construction shall be in accordance with the details and dimensions given in the

relevant

detail specification.

5.2 Cable construction

5.2.1

The co

A condu

5.2.2

Conductor

nductor shall be a solid or stranded annealed copper, in accordance with
IEC 61156-1:2007, 5.2.1 and should have a nominal diameter between 0,4 mm and 0,65 mm.

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

Insulation

The con

— polyplefin;
— fluoropolymer;
— low-gmoke zero-halogen thermoplastic material.

5.2.3
5.2.3.1
The cab

5.2.3.2

When fFequired, the screen for the cables element shall be in accordang

IEC 611

5.24

A space
shall be

The cor
wicking

5.2.5

When r

provided.

ductor shall be insulated with a suitable material. Examples of suitable materig

Cable element
General

le element shall be a pair or quad and shall be twisted.

Screening of the cable element

56-1:2007, 5.2.3.2.

Cable make-up

r may be used to separate thé.cable elements. The cable elements, including
assembled to form the cablecore.

e of the cable may be, wrapped with a protective layer of non-hygroscopic a
material.

Screening of the cable core

equired (by: the relevant detail specification, a screen for the cable core ;5

Is are:

e with

spacers,

nd non-

thall be

The scr

pen’shall be in accordance with IEC 61156-1:2007, 5.2.5.

5.2.6

The she

Sheath

ath material shall consist of a suitable material.

Examples of suitable materials are

— polyolefin;

- PVC;

—  fluor

opolymer;

— low-smoke zero-halogen thermoplastic material.


https://iecnorm.com/api/?name=c5717cfd234193db44be95b7a41e741a

-10 - IEC 61156-6:2020 © |IEC 2020

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 it should be specified in the relevant detail
specification.

5.2.7 Identification

Each length of cable shall be identified with the supplier's details and, when required, by
means of a traceability code, using one of the following methods:

— appnopriatetycotoured-threadsortapes;
— withl|a printed tape,

— prinfing on the cable core wrapping,

— marking on the sheath.

Additionial markings, such as length marking are permitted If used, such>markings sHould be
indicatefd in the relevant detail specification.

5.2.8 Finished cable

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

6 Characteristics and requirements

6.1 General remarks

Clause [ lists the characteristics and minimum requirements of a cable complying with this
document. Test methods shall bed in accordance with I[EC 61156-1:2007 and
IEC 611]56-1:2007/AMD1:2009, Clause-6.

The tesfs according to 6.2 shallvbe carried out on a cable length of not less than| 100 m,
unless gtherwise specified.

All the jtests according ‘te 6.3 should be carried out on a cable length of 100 m] unless
otherwige specifieds If suitable, respective lengths correction formulas according to
IEC 611[56-1 shall-be*used. For Category 7,, unless the test is performed with very gensitive
test eqipment,itis recommended to limit the cable length to 50 m for a better accpracy in
high frequencies:

In casg \balunless measurements are made, the procedures should be Jas per
IEC TR 61156-1-2:2009 and IEC TR 61156-1-2:2009/AMD1:2014 which covers the application
of balunless measurement technology.

6.2 Electrical characteristics and tests
6.2.1 Conductor resistance

The maximum conductor resistance at, or corrected to, 20 °C shall not exceed 14,5 /100 m
of cable.

6.2.2 Resistance unbalance
6.2.2.1 Resistance unbalance within a pair

The resistance unbalance shall not exceed 2,0 %.
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Resistance unbalance between pairs

The pair-to-pair resistance unbalance shall not exceed 5,0 %.

6.2.3

Dielectric strength

There shall be no failures when a test is performed on a conductor/conductor and, where
screen(s) are present, on a conductor/screen with 1,0 kV DC for 1 min or, alternatively, with
2,5 kV DC for 2 s. An AC voltage may be used. The AC voltage levels in these cases shall be
0,7 kV AC for 1 min or, alternatively, 1,7 kV AC for 2 s.

6.2.4
The tesf

— cong

— cond

The mi

6.2.5

The mytual capacitance is not specified but may belindicated in the relevan

specific

6.2.6

The mgximum capacitance unbalance pair to.'ground shall not exceed 1 600 pF/H

frequen

6.2.7

Insulation resistance

shall be performed on

uctor/conductor;
uctor/screen (when present).

Mutual capacitance

htion.

Capacitance unbalance

cy of 800 Hz or 1 000 Hz.

Transfer impedance

himum insulation resistance at or corrected to 20 °C shalh be not less than
5000 MQ - km.

t detail

m at a

For cablles containing a screen.qgr,screens, two grades of performance are recognfized for

transfer
(IEC 62

impedance. The transfer impedance measured using the triaxial

Table 2 — Transfer impedance

153-4-3) shall not exceed the values shown in Table 2 indicated for each gradsg.

method

Maximum surface transfer impedance
Frequel\;lilc_:é range ma/m
Grade 1 Grade 2
N0 Z, <15 x (0,176 Z, < 50 x 0,301
10 to 30 Z,<10 % f/10 Z, < 23,392 x f0.6309
30 to 100 Z,<10 % f/10 Zt52,1206><f1'3368

NOTE The screen longitudinal DC resistance of 30 mQ/m or less is an indicator for fulfilling the transfer
impedance requirement of Grade 2. A measurement of DC resistance cannot replace a transfer impedance
measurement.

6.2.8

Coupling attenuation

Four types of performance are recognized for coupling attenuation. When measured using the
absorbing clamp method (IEC 62153-4-5) or the triaxial method (IEC 62153-4-9), the coupling
attenuation in the frequency range from /= 30 MHz to 1 000 MHz shall meet the requirements
indicated in Table 3. For screened cables, Type Il is the minimum coupling attenuation
requirement.
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Table 3 — Coupling attenuation in dB

Coupling attenuation type Frequel\ll';'(_:l)z( range

30 to 100 100 to 1 000
Type | > 85 2 85 - 20 x log,, (f/100)
Type Ib 270 270 - 20 x log,, (/100)
Type Il 255 2 55 - 20 x log,, (1/100)
Type Il 240 240 - 20 x log,, (£/100)

6.2.9 Current-carrying capacity

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

6.3 Transmission characteristics
6.3.1 Velocity of propagation (phase velocity)

The reqpirement is not specified but may be indicated in the relevant detail specificatign.

6.3.2 Phase delay and differential delay (delay skew)
6.3.2.1 Phase delay
The phgse delay, 7, shall not exceed the valte obtained from Equation (1) in the frgquency

range from 4 MHz to the maximum referenced frequency,

r=5344 50 (1)

V7

where

7 is thp phase delay in)ns/100 m;
f is the frequencytin MHz.

6.3.2.2 Differential delay (delay skew)

When measured at (20 + 3) °C, the maximum delay skew between any two pairs shall not
exceed 4& O E v—6; y—€ 5+ 0 m for
Category 7 and Category 7, cables in the frequency range from 4 MHz to the maximum
referenced frequency.

6.3.3 Attenuation
6.3.3.1 Attenuation at 20 °C ambient temperature

The maximum attenuation « of any pair in the frequency range indicated in Table 4 shall not
exceed the value obtained from Equation (2) using the corresponding values of the constants
a, b and c given in Table 4.

C

(2)
Jr

a=ax\/f_+b><f+
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where

o is the attenuation expressed in dB/100 m;

f is the frequency in MHz.

Table 4 — Attenuation, constant values

6.3.3.2

The inc
temperd

— for dWinscreened cables: 0,4 %/°C, for 4he temperature range from 20 °C to 40
©0/°C for the temperature range 40,°C to 60 °C.

creened cables: 0,2 %/°C in the’temperature range 20 °C to 60 °C.

0,6 §
— fors
In the ¢
conside
range i

applicah
coefficig

6.3.4

Four le\

»]

unbalan

obtained_from Equation (’%) (I evel 1) to Equation (6) (I evel 4) for all fqulanr‘iPQ

Cable designation Frequel\;lilc_:é range Constants
a b c
Category 5e 110 100 2,866 @ 0,033 3 0,300
Category 6 1 to 250 2,730 0,026 0,375
Category 6, 1 to 500 2,730 0,0136 5 0,375
Category 7 1 to 600 2,700 0,015 0,300
Category 7, 1to 1 000 2,700 0,007 5 0,360

The cable performance between 1 MHz and 4 MHz is achieved by design enly’and it
is therefore not necessary to test for this performance below 4 MHz.

8 To understand the historical background: 2,866 was,. arrived at by
1,5 x 1,91 = 2,866 as an approximate 150 % factor to agcemmodate smaller
conductor stranding and also ILD since 2,866/1,5 = 1;940'6 fitted the old
ISO/IEC 11801 model; the actual 150 % attenuation should be a factor of 2,951.

Attenuation at elevated operating temperature

ease of the maximum attenuation from Equation (2) due to an elevated enviro
ture above 20°C is obtained by calculation as follows:

ase of application of rétmote powering, the actual conductor temperature
red to calculate the attenuation increase. If an extended environmental tem

specified (see 413) ‘the temperature coefficients given in 6.3.3.2 might
le. The method/provided in IEC 61156-1 shall be used to determine tem
nts in this casé.

Unbalang¢e-attenuation (7CL)

els of'performance are recognized for unbalance attenuation. The minimum n
ce_attenuation (transverse conversion loss or TCL) shall not be less than th
4, in the

nmental

°C and

shall be
berature

not be
berature

ear-end
e value

frequency ranges indicated in Table 5.

Level 1:

Level 2:

Level 3:

Level 4:

TCL = 40,0~10xlogyo (f) (dB)

TCL =50,0-10xlogo (/) (dB)

TCL=60,0—10X|Og1o(f) (dB)

TCL=70,0-10xlogo (/) (dB)

(3)

(4)

(%)

(6)


https://iecnorm.com/api/?name=c5717cfd234193db44be95b7a41e741a

NOTE
guidance

—14 -

on the respective (e.g. balunless) measurement techniques.

Table 5 — Near-end unbalance attenuation
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If the intention is to increase the frequency range of balance measurements, IEC TR 61156-1-2 provides

For thg
requirer
defined

The mir
transfer
Equatio

Level 1,

Level 3

Level 4

For tho
requirer

Cable category Frequel\;:'t_:l)z/ range
Category 5e 1to 100
Category 6 1 to 250
Category 6, 1 to 250
Category 7 1 to 250
Category 75 +to256

se frequencies where the calculated value of TCL is greater thamn-50
nent shall be 50 dB. TCL requirements for frequencies higher than 250"MHz
in the detail specification.

loss or EL TCTL) for all categories shall not be less than, the value obtain
h (7) to Equation (9) for all frequencies, f, in the range from.1 MHz to 30 MHz.

Level 2 EL TCTL = 35,0-20xlogyq (/4:{(dB)

EL TCTL = 45,0-20x1ag40 (/) (dB)

EL TCTL =55;0~20xlogq (/) (dB)

se frequencies where the calculated value of EL TCTL is greater than 40
nent shall be 40 dB. EL TCTL requirements for frequencies higher than 30 M

be defined in the detail specification.

6.3.5

The wo
Table 6
value of

Near-end crosstalk (VEXT)
st pair power. sum near end crosstalk, PS NEXT, in the frequency range indi

shall not befess than the value obtained from Equation (10) using the corres
PS NEXT(}) given in Table 6.

PS NEXT(f) = PS NEXT(1)-15xlog;o(f) (dB)

dB, the
may be

imum equal-level far-end unbalance attenuation (equal-level transverse conmversion

ed from

(7)

(8)

9)

dB, the
Hz may

cated in
ponding

(10)

Table 6 — Worst pair PS NEXT(1) values

Cable designation Frequel\;:'t_:l)z/ range PS NdEé(T“)

Category 5e 1to 100 62,3

Category 6 1 to 250 72,3

Category 6, 1 to 500 72,3

Category 7 1 to 600 99,4

Category 7, 1to 1 000 102,4
The cable performance between 1 MHz and 4 MHz is achieved by design only and it
is therefore not necessary to test for this performance below 4 MHz.
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For those frequencies where the calculated value of PS NEXT is greater than 75 dB, the
requirement shall be 75 dB.

The minimum pair-to-pair NEXT for any pair combination shall be at least 3 dB better than the
PS NEXT for any pair.

6.3.6 Attenuation to crosstalk ratio far end (PS ACR-F)

The worst pair power sum attenuation to crosstalk ratio far end, PS ACR-F, in the frequency
range indicated in Table 7 shall not be less than the value obtained from Equation (11) using
the corresponding value of the PS ACR-F(1) given in Table 7.

PS ACR—F(f)=PS ACR—F(1)—20xlogo(/) (dB) (11)

Table 7 — Worst pair PS ACR-F(1)

Cable designation Frequel\;:'(_:l)z/ range PSASS'F“)

Category 5e 11to 100 61,0

Category 6 1 to 250 65,0

Category 6, 1 to 500 65, 0

Category 7 1 to 600 91,0

Category 7, 1to 1 000 91,0
If FEXT loss is greater than 70 dB, PS ACR-F loss*may not be measured.
The cable performance between 1 MHz and¥4*MHz is achieved by design only and it is
therefore not necessary to test for this performance below 4 MHz.

For those frequencies where the caleulated value of PS ACR-F is greater than 75|dB, the
requirerment shall be 75 dB.

The minimum pair-to-pair ACR-F for any pair combination shall be at least 3 dB better than the
PS ACRAF for any pair.

6.3.7 Alien (exogenous) near end crosstalk

Alien (g¢xogenous)“near-end crosstalk, ANEXT, is only a measurement consideration for
Type lll{cables-according to 6.2.8. For Type |, Type Ib and Type Il screened cables as|defined
in Tablg 3/ ANEXT is proven by design.

The PS ANEXT (power sum alien (exogenous) near-end crosstalk) of cable when tested in
accordance with IEC 61156-1:2007, 6.3.7.1 shall be not less than the values obtained from
Table 8.

Table 8 — PS ANEXT

Category Frequency range Minimum PS ANEXT
MHz dB
Category 6, 1 to 500 92,5 - 15 x log,, ()
Category 7, 1to 1 000 107,5 — 15 x log,,(/)
NOTE Calculated values greater than 67 dB revert to a value of 67 dB.
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Alien (exogenous) far-end crosstalk (44ACR-F)

Alien (exogenous) far end crosstalk is only a measurement consideration for unscreened
cables. For Typel, Type Ib and Type Il screened cables as defined in Table 3, the alien

(exogen

ous) far-end crosstalk (4CR-F) is proven by design.

The PS AACR-F (power-sum alien attenuation to crosstalk ratio far end) of cable when tested in
accordance with IEC 61156-1:2007, 6.3.8 shall be not less than the values obtained from

Table 9.
Table 9 — PS AACR-F
Category Frequency range Minimum PS AACR-F
MHz dB
Category 6, 1 to 500 78,2 — 20 x log,, ()
Category 7, 1to 1 000 93,2 - 20 x log,,(f)
NOTE Calculated values greater than 67 dB revert to a value of 67 dB.
6.3.9 Alien (exogenous) crosstalk of bundled cables
The mihimum requirement is not specified but should, be) stated in the relevant detail
specification.
6.3.10 | Impedance
The impedance requirement is specified as fitted or mean characteristic impedance at a
certain frequency.
Further [pbackground on the measurement\of fitted and mean characteristic impedancg can be
found [in IEC TR 61156-1-2. Rec¢ommendations given in IEC TR 61156-1;2 and
IEC TR 61156-1-5 for improvement\of measurement uncertainty should be considered.
The impedance measured in accordance with IEC 61156-1:2007 and
IEC 611]56-1:2007/AMD1:2009, 6.3.10.2 or 6.3.10.3, shall be 100 Q + 5 Q at 100 MHz. The
return Igss shall also be measured.
6.3.11 | Return_loss (RL)
The mirlimum return loss of any pair in the frequency range indicated in Table 10 shall not be
less thap the-values in Table 10 for the respective categories.
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Table 10 — Return loss

6.4 Mechanical and dimensional characteristics and requiréments

6.4.1

The ove

overall diameter of the sheath are not specified butishall be indicated in the releva
specification.

6.4.2

The minimum elongation of the conducton'shall be not less than 8 %.

6.4.3

The tenlsile strength of the insulation is not specified but may be indicated in the

detail sy

6.4.4

The min

6.4.5
The adh

Cable category Freque'\;;&z/ range Retu;g loss
All 1to 10 20,0 + 5,0 x log,, (/)
All 10 to 20 25,0
Category 5e 20 to 100 25,0 - 8,6 x log,, (1/20)
Category 6 20 to 250 25,0 - 8,6 x log,, (1/20)
Category 6, 20 to 500 25,0 - 8,6 x log,, (f/20)?
Category 7 20 to 600 25,0 - 8,6 x log,, (f/20)®
Category 7, 20 to 600 25,0 - 8,6 x log,, (f/20)*®
Category 7, 600 to 1 000 15,6 — 8,6 x log,,(f/600)
The cable performance between 1 MHz and 4 MHz is achieved by design only and if“is
therefore not necessary to test for this performance below 4 MHz.
2 Calculated values below 15,6 dB revert to a 15,6 dB plateau.

Dimensional requirements

rall diameter of insulation, the nominal thickniess of the sheath and the m

Elongation at break of the conductors

Tensile strength of the insulation

ecification.

Elongation at break of the insulation

imum value_of the elongation at break of the insulation shall be not less than 1

Adhesion of the insulation to the conductor

aximum
ht detail

relevant

00 %.

esion of the insulation to the conductor is not specified but may be indicate

d in the

relevant

6.4.6

detail specification.

Elongation at break of the sheath

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

6.4.7

The min

6.4.8

The min

Tensile strength of the sheath

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

Crush test of the cable

imum force shall be 1 000 N.
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6.4.9 Impact test of the cable

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

6.4.10 Bending under tension

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

6.4.11 Repeated bending of the cable

The cable shall withstand 500 cycles without cracking of the insulation or sheathqn loss of
continuity in any metallic components.

6.4.12 | Tensile performance of the cable

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

6.4.13 | Shock-test requirements of the cable

Not applicable.

6.4.14 | Bump-test requirements of the cable

Not applicable.

6.4.15 | Vibration-test requirements of the:\cable

Not applicable.

6.5 Environmental characteristics
6.5.1 Shrinkage of the insulation

When tgsted at (100 = 2)-%€*for 1 h, the shrinkage of the insulation shall not exceed § %. The
length of the sample shall be 150 mm, and the shrink-back shall be measured as the sum
from both ends.

6.5.2 Wrapping test of the insulation after thermal ageing

Not applicable.

6.5.3 Bending test of the insulation at low temperature

The bending test of the insulated conductor shall be carried out at (-20 + 2) °C. The mandrel
diameter shall be 6 mm. There shall be no cracks in the insulation.

6.5.4 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.
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6.5.6 Sheath pressure test at high temperature
Not applicable.

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 shock test

Not applicable.

6.5.9 Damp heat steady state

Not applicable.

6.5.10 | Solar radiation

The resjstance to solar radiation is not specified but may be indicated in the relevant detail
specification.

6.5.11 | Solvents and contaminating fluids

The resjstance to solvents and contaminating fluids is~not specified but may be indigated in
the releyant detail specification.

6.5.12 | Salt mist and sulphur dioxide

Not applicable.

6.5.13 | Water immersion

Not applicable.

6.5.14 | Hygroscopicity

The ampunt of moisture-gained after 3 h shall not exceed 1 % in weight.

6.5.15 | Wicking

The tes{ solution shall not wet the filter paper at the end of 6 h.

6.5.16 LFlame propagation characteristics of a single cable

If required by local regulations and indicated in the relevant detail specification, the test shall
be performed in accordance with IEC 61156-1.

6.5.17 Flame propagation characteristics of bunched cables

If required by local regulations and indicated in the relevant detail specification, the test shall
be performed in accordance with IEC 61156-1.

6.5.18 Halogen gas evolution

If required by local regulations and indicated in the relevant detail specification, the test shall
be performed in accordance with IEC 61156-1.
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6.5.19 Smoke generation

If required by local regulations and indicated in the
be performed in accordance with IEC 61156-1.

6.5.20 Toxic gas emission

If required by local regulations and indicated in the
be performed in accordance with IEC 61156-1.

6.5.21 Integrated fire test

IEC 61156-6:2020 © |IEC 2020

relevant detail specification, the test shall

relevant detail specification, the test shall

re—test shall

If required-bytocalregutations—a
be perfqrmed in accordance with

7 Intgoduction to the blank detail specification

The blapk detail specification for cables described
should be used to identify a specific product.

When cpmpleting the detail specification, the following informatien/shall be supplied:

a) conductor size and type;
b) numpber of elements;

c) cable construction details;

d) category number (5e, 6, 65, 7, 7,) to describerbasic performance requirements;

e) nomfinal impedance of the cable;
f) mechanical requirements;
g) environmental requirements;

h) fire performance.

in this document ig_‘given in Annex A and
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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 blank detail specification includes additional recommended environmental characteristics

and sevrities; wiich—are derivedfromtheenvironmentat tlassifications thatarespeg

cabling

NOTE Epvironmental classifications are presented in ISO/IEC 11801-1:2017 with three levels’ of sever

for various environments.

ified for

ty in four

areas: mgchanical, ingress, climatic, and electromagnetic; thus, in tabular form, they are referred to as the “MICE
table”.

It is necessary to keep the transmission characteristics indicated in this'sectional speg

for the

The numbers shown in square brackets in the following pages correspond to the f
items ofirequired information, which shall be entered in thie,spaces provided.

1)
2)
3)
4)
5)
6)

7)
8)
9)

Name and address of the organization that has prepared the document.
IEC|document number, issue number and date of issue.
Addfess of the organization from which thes<document is available.

Any|other reference to the cable, national reference, trade name, etc.

gted documents.

gdmplete description of the cable” which shall include
type and number of elements;

rlominal impedance;

gcreening;

gpplication;

gategory;

qther distinguishing performance characteristics.

HXAMPEE 4-pair, unshielded twisted pair cable for use in horizontal floor wiring, having 3
impedance of 100 Q, and meeting the transmission requirements of Category 6 and the

ification

eferenced category number, i.e. 5e, 6, 65, 7 or 7. The detail specification shall be
written in accordance with the layout of the blank detail specification’described here.

bllowing

nominal
coupling

attenuation requirements ot I'ype III.

Details of the cable material and construction.

Special requirements for bending radius or operating temperatures.

List of cable characteristics. They are separated into electrical, transmission, mechanical
and environmental characteristics.

10) Appropriate sub clause references in the sectional specification IEC 61156-6.

11) Requirements applicable to this cable. The values entered shall meet as a minimum the

req

uirements of the sectional specification IEC 61156-6.
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[1] Prepared by: [2] Document:
Issue:
Date:
[3] Available from: [4] Generic specification: IEC 61156-1

Sectional specification: IEC 61156-6
Blank detail specification: IEC 61156-6, Annex A

[5] Additional references:

[6] Cable description:

a) Type and number of elements:

b) Nominal impedance:
c) Screejning:

d) Appligation:

e) Catedory:

f) Other [distinguishing performance characteristics:

[7] Cable construction: IEC 61156-6 Comments
subclause
5.2.1 Conductor description:
5.2.2 Insulation description:

Maximum diameter:

Colour code of elements:

5.2.3 Number of elements

(pair(s)/quad(s)):

5.2.3.2 Screening of the cable element:
Tape material

Drain wire

Braid wire

Braid material

5.2¢4 Cross web, spacer or protective

wrapping(s):

5.2.5 Screen of the cable core:
Tape material
Minimum overlap

Drain wire

Braid wire

Braid material

5.2.6 Sheath

Material

Nominal thickness
Colour

Maximum overall
Diameter

Marking

Ripcord

5.2.7 Identification

5.2.8 Packaging of finished cable
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