IEC 61935-2-21:2021-12(en)

IEC

®

IEC 61935-2-21

INTERNATIONAL
STANDARD
4
P e
@\qéo
&

Spec
cabl
Part
spec

cification for the testing of balanced and

ng -

2-21: Category 6 cords as specified ir

ification <
)

O\
xial information technolo

O/IEC 11801-1 — Blank detail



https://iecnorm.com/api/?name=538f1d3792a1a64a44f624854ed40167

THIS PUBLICATION IS COPYRIGHT PROTECTED
Copyright © 2021 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 the IEC

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

About

The ted]

latest e

C publications

Iiblishes

hnical content of IEC publications is kept under constant review by the IEC. Please make_sure that you Have the
Hition, a corrigendum or an amendment might have been published.

IEC puljlications search - webstore.iec.ch/advsearchform IEC online collection - oc.iec{ch
The adyanced search enables to find IEC publications by a Discover our powerful search’/engine and read freely all the
variety | of criteria (reference number, text, technical publications previews. With“a subscription you will always

committ]

be, ...). It also gives information on projects, replaced

and withldrawn publications.

IEC Ju

Published - webstore.iec.ch/justpublished

Stay up| to date on all new IEC publications. Just Published

details

Il new publications released. Available online and

once a rhonth by email.

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

If you

ish to give us your feedback on this publication or

need fufther assistance, please contact the Customer Service

Centre:

ales@iec.ch.

have access to up to date‘content tailored to your needs.

Electropedia - wwW.€lectropedia.org
The world's leading online dictionary on electrotec

containing more’than 22 000 terminological entries in

hnology,
English

and French¢ with equivalent terms in 18 additional larjlguages.

Also known as the International Electrotechnical Vo
(IEV) online.

Cabulary



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://oc.iec.ch/
http://www.electropedia.org/
https://iecnorm.com/api/?name=538f1d3792a1a64a44f624854ed40167

IEC 61935-2-21

Edition 1.0 2021-12

INTERNATIONAL
STANDARD

colour
inside

Speg¢ification for the testing of balanced and.€0axial information technolopy
cabljng —

Part|2-21: Category 6 cords as specifiediwISO/IEC 11801-1 — Blank detail
spegification

INTERNATIONAL
ELECTROTECHNICAL
COMMISSION

ICS 33.120.10 ISBN 978-2-8322-1058-1

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

® Registered trademark of the International Electrotechnical Commission


https://iecnorm.com/api/?name=538f1d3792a1a64a44f624854ed40167

-2- IEC 61935-2-21:2021 © IEC 2021

CONTENTS
FOREWORD ...ttt ettt et et et et ettt e et e et e et e et e et a e anns 3
1 oo ] o XS PP 5
2 NOrmMative referENCES ... e 5
3 Terms and definitions ... 6
4 Guidance for preparation of detail specifications............ccccooiiiiiiii 6
5 Blank detail specification for cords and work area cords category 6.............ccccceeeviiniinnnnn. 8



https://iecnorm.com/api/?name=538f1d3792a1a64a44f624854ed40167

IEC 61935-2-21:2021 © IEC 2021 -3-

1)

2)

3)

4)

5)

6)

7)

8)

9)

Intern
Cable

INTERNATIONAL ELECTROTECHNICAL COMMISSION

SPECIFICATION FOR THE TESTING OF BALANCED AND COAXIAL

INFORMATION TECHNOLOGY CABLING -

Part 2-21: Category 6 cords as specified in ISO/IEC 11801-1 -
Blank detail specification
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Publicly Available Specifications (PAS) and Guides (hereafter referred to as “IEE,"Publication(s)”).

pre
may
with
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FOREWORD

International Electrotechnical Commission (IEC) is a worldwide organization for standardization con
ational electrotechnical committees (IEC National Committees). The object of IEC is to promote inter
peration on all questions concerning standardization in the electrical and electronic fields. To this 4

aration is entrusted to technical committees; any IEC National Committee interested’in the subject de
participate in this preparatory work. International, governmental and non-governmental organizations
the IEC also participate in this preparation. IEC collaborates closely with the International Organizg

formal decisions or agreements of IEC on technical matters express;\a@s nearly as possible, an inter

Publications have the form of recommendations for interpational use and are accepted by IEC N
lications is accurate, IEC cannot be held responsible for the way in which they are used or
nterpretation by any end user.

rder to promote international uniformity, IEC Natjonal Committees undertake to apply IEC Publ
sparently to the maximum extent possible in theignational and regional publications. Any divergence H
IEC Publication and the corresponding national et regional publication shall be clearly indicated in th

itself does not provide any attestation of;conformity. Independent certification bodies provide coff

ices carried out by independent certification bodies.
sers should ensure that they have(the latest edition of this publication.

iability shall attach to IEC or'its"directors, employees, servants or agents including individual exp¢g
hbers of its technical committees and IEC National Committees for any personal injury, property dar
r damage of any nature ‘whatsoever, whether direct or indirect, or for costs (including legal feg
enses arising out of the“publication, use of, or reliance upon, this IEC Publication or any oth
lications.

ntion is drawn to ‘the Normative references cited in this publication. Use of the referenced publica
Epensable for the\correct application of this publication.

ntion is drawf) to the possibility that some of the elements of this IEC Publication may be the subject o
ts. IEC shall not be held responsible for identifying any or all such patent rights.

btional Standard IEC 61935-2-21 has been prepared by IEC technical committe

prising
ational
nd and
eports,

Their
alt with
liaising
tion for

tions.

ational
rom all

ational
of IEC
or any

cations
etween
b |atter.

formity
for any

rts and
hage or
s) and
er |IEC

tions is

patent

e 46:

5, \Wires, waveguides, RF connectors, RF _and microwave passive component

5 and

accessories.

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

Draft Report on voting

46/513/CDV 46/540A/RVC

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

The language used for the development of this International Standard is English.
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This document was drafted in accordance with ISO/IEC Directives, Part 2, and developed in
accordance with ISO/IEC Directives, Part 1 and ISO/IEC Directives, IEC Supplement, available
at www.iec.ch/members_experts/refdocs. The main document types developed by IEC are
described in greater detail at www.iec.ch/standardsdev/publications.

A list of all parts in the IEC 61935 series, published under the general title Generic cabling
systems — Specification for the testing of balanced communication cabling in accordance with
ISO/IEC 11801, can be found on the IEC website.

Future standards in this series will carry the new general title as cited above. Titles of existing
standards in this series will be updated at the time of the next edition.

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 fo the
speciffjc document. At this date, the document will be
e re¢onfirmed,

e withdrawn,

e replaced by a revised edition, or

e anpended.

IMPQRTANT - The 'colour inside' logo on the cover page of this publication indicates that it
contIins colours which are considered to be useful for the correct understanding of its
conténts. Users should therefore print this document using a colour printer.
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1

SPECIFICATION FOR THE TESTING OF BALANCED AND COAXIAL
INFORMATION TECHNOLOGY CABLING -

Part 2-21: Category 6 cords as specified in ISO/IEC 11801-1 -
Blank detail specification

Scope

This part of IEC 61935 is a blank detail specification describing cords which are compliarL

categ

ISO/IBEC 11801 and ISO/IEC 11801 series definitions and specifications referenced by this
detail

This

bry 6 cabling requirements, as specified in ISO/IEC 11801-1.

specification are currently covered by ISO/IEC 11801-1.

document is intended to be used in conjunction with IEC.61935-2, IEC 61

t with

blank

56-1,

IEC 61156-6, IEC 60603-7-4 and IEC 60603-7-5. The blank detajl spécification determintrs the

layouf] and style for detail specifications describing cords with transmission characteris

cs up

to 250 MHz for digital communications. Detail specifications; based on the blank |[detail

specifjcation, can be prepared by a national organization, a(manufacturer, or a user.

The tgst configuration applicable to cords is detailedqn 1EC 61935-2.

2

Nprmative references

The fdllowing documents are referred to in;the text in such a way that some or all of their cpntent

cons
For
amen

IEC 60603-7-4, Connectors for’electronic equipment — Part 7-4: Detail specification for §
unshiglded, free and fixedi.connectors, for data transmissions with frequencies up to 250

IEC 60603-7-5, Connectors for electronic equipment — Part 7-5: Detail specification for §
shield|

IEC 60794-1222, Optical fibre cables — Part 1-22: Generic specification — Basic optical
test pfocedures — Environmental tests methods

ISO/I

tLIutes requirements of this document. For dated references, only the edition cited ap

ndated references, the latesty edition of the referenced document (including
ments) applies.

plies.
any

-way,
MHz

-way,
ed, free and-fixed connectors, for data transmissions with frequencies up to 250 MHz

cable

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

IEC 61156-5, Multicore and symmetrical pair/quad cables for digital communications — Part 5:
Symmetrical pair/quad cables with transmission characteristics up to 1 000 MHz — Horizontal
floor wiring — Sectional specification

IEC 61156-6:20101, Multicore and symmetrical pair/quad cables for digital communications —
Part 6: Symmetrical pair/quad cables with transmission characteristics up to 1000 MHz — Work
area wiring — Sectional specification
IEC 61156-6:2010/AMD1:2012

1

A 2020 edition of this document exists but the listed edition applies.
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IEC 61935-2:2010, Specification for the testing of balanced and coaxial information technology
cabling — Part 2: Cords as specified in ISO/IEC 11801 and related standards

IEC 62012-1:2002, Multicore and symmetrical pair/quad cables for digital communications to
be used in harsh environments — Part 1: Generic specification

ISO/IEC 11801-1, Information technology — Generic cabling for customer premises — Part 1:
General requirements

3 Terms and definitions

No tevlms and definitions are listed in this document.

ISO and IEC maintain terminological databases for use in standardization at the following
addregses:
e |ELC Electropedia: available at https://www.electropedia.org/

e ISP Online browsing platform: available at https://www.iso.org/obp.
4 Guidance for preparation of detail specifications

It is necessary to keep the transmission characteristics, indicated in the relevant seg¢tional
specifjcation for the referenced category number, i.e. 6{and the characteristic impedancg.

The detail specification shall be written in accordance with the layout of the blank |detail
specifjcation, which forms part of this document:

NOTE When a characteristic does not apply, thenwa (for not applicable) can be entered in the appropriatg space.

NOTE 2 When a characteristic applies but a specific value is not considered necessary, then ns (for not specified)
can be pntered in the appropriate space. Wheén ns is used, the appropriate requirement in the sectional specification
applies

The numbers shown in brackets in this and the following pages correspond to the following
items jof required information, Which should be entered in the spaces provided.
[1] Name and address)of the organization that has prepared the document.
[2] EC document humber, issue number and date of issue.

[3] [Address ofthe organization from which the document is available.

[4] Related.documents.

[5] Any'ather reference to the cable, national reference, trade name, etc.

[6] —somplote-deseriptionofthe-cord-which-shal-include

a) type and number of elements;

b) nominal impedance;

C) screening;

d) application;

e) specific category of cord, cable and connectors;

f) other distinguishing performance characteristics.

EXEMPLE 4-pair, shielded twisted pair cable for use in work area wiring, having a nominal impedance of
100 Q, and meeting the transmission requirements of Category 6 and the coupling attenuation requirements
of Type Ill.

[7] Details of the cable material and construction.
[8] Special requirements for bending radius or operating temperatures.
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List of cable characteristics. They are separated into electrical, transmission, mechanical

and environmental characteristics.

The recommended environmental severities are derived from the MICE (Mechanical, Ingress,
Climatic, Electromagnetic) characterizations of ISO/IEC 11801-1. These recommendations
were made to better reflect the cable behaviour.

Ingress test requirements using particles are applicable to cable assemblies; while tests using
particles are not applicable to the cable, tests using particles are applicable to the connectors.

The temperature requirements are addressed in [8]. Rapid change of temperature is irrelevant

for ca

Electr

]
1T O,

bmagnetic requirements coming from the MICE environmental classificati

ISO/IEC 11801-1 have been dealt with by using the requirements that are given'for tr
impedance, screening attenuation and coupling attenuation. ESD requirements|are cons

non-a

[10]
[11]

[12]

(13]

pplicable.

Appropriate subclause references in the generic specification IEE,61156-1/IEC 61

Appropriate subclause references in the sectional specifi
EC 61156-6/IEC 61935-2.

Requirements applicable to this cable. The values, shall meet the requireme
sectional specification IEC 61156-6 for category 6.

proposed, they shall be chosen to meet the related MICE environmental classifica
SO/IEC 11801-1.

Comments — Relevant remarks.

pbn  of
hnsfer
dered

D35-2.
cation

nts of

For those limits that are not related to the cable‘category and for which a chqice is

ion of



https://iecnorm.com/api/?name=538f1d3792a1a64a44f624854ed40167

-8- IEC 61935-2-21:2021 © IEC 2021

5 Blank detail specification for cords and work area cords category 6

[1] Prepared by: [2] Document:
Issue:
Date:

[3] Available from: [4] Sectional specification for the testing of cords:
IEC 61935-2

Blank detail specification: IEC 61935-2-21

[5] Additional references: ISO/IEC 11801

[6] Cord description:

a) Specific category of cord, cable and connectors

b) Nominal impedance
c) __Connector type

d)| Cable
e)| Conductors material
f)| Screening

g)| Housing
h)| MICE
[7] Calle assembly construction:
T T T T | :_ _____ Bl
| - I _ o=k |
4 : \ ‘ll —r
L e, =
| | |
'. [Ny T — .l \yYyY v mm s T T _—

Housing IEC
IEC 61P35-2:2010, IEC 61156-1:2007 IEC 61156-6:2010
41 5.2.6 5.2.6 Sheath
Material
Nominal thickness?
5.2.6 5.2.6 Colour
Maximum overall
Diameter
5.2.7 5.2.7 Marking
5.2.8 Packaging:
IEC 60p03-7-4
IEC 60p03-7-5
Visual |[nspection IEC 61935-2:2010,
5.1
(8l
Minimum bending radius for static bending: mm
Minimum bending radius for dynamic bending: mm
Temperature range for installation °C

Operating temperature range under static conditions: =10 °C to +60 °C (C1), —25 °C to +70 °C (C2), —40 °C to

+70 °C (C3) b ¢
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[9] [10] [11] [12] [13]
Characteristics IEC 61156- | IEC 61156- Recommended Comments
1:2007 6:2010 severities/
Subclause | Subclause .
Requirements
Electrical characteristics 6.2 6.2
DC loop resistance 6.2.1 6.2.1 Assumed to be met by
design
Resistance unbalance 6.2.2 6.2.2 Assumed to be met by
design
Wire map IEC 61935-
Tlransmission characteristics

Propadation delay _d IEC 61935- |Assumed to be met by
2:2010, 5.3 |design

Differeptial phase delay (skew) _d IEC 61935- |Assumed to be“met by
2:2010, 5.4 |design

Insertign loss IEC 61935- |< ... dB
2:2010, 5.5

Near-ehd crosstalk (pair to pair) 6.3.5 IEC 61935- |>~ dB
2:2010, 5.7.

Return|loss IEC 61985;/ (> ... dB
2:2010,6.6

TCL 6.3%4 Under consideration

Transf¢r impedance 6.2.7 6:2.7 na Grade 2|Grade 1

Coupling attenuation® IEC 61935- |6.2.8 Type Il |Type Il |Type |

2:20107,7.8
Mechanical and dimensional
characteristics
Tensilg performance of the cord IEC 61935- |> ...N

2:2010, 7.2
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[9] [10] [11] [12] [13]
Characteristics IEC 61156- | IEC 61156- Recommended Comments
1:2007 6:2010 severities/
Subclause | Subclause .
Requirements
Flexure IEC 61935-
2:2010, 7.3
Bending IEC 61935- (> .
2:2010, 7.4
Twisting IEC 61935-
2:2010, 7.5
Crushihg IEC 61935- |7T0O0N [1100N|2200N|b f
2:2010, 7.6
Dust tgst IEC 61935- |2 cycles|10 20
2:2010, 7.7 cycles |cycles
Impact|test of the cable 6.4.9 6.4.9 na 10J 204 b
Shock IEC 62012- na 15 g/ 50 g/ b
1:2002,3.4.4 11 msy A1 ms
Bump IEC 62012- na 15-9/ 50 g/ b
1:2002,3.4.3 11 ms |11 ms
Vibratipn IEC 62012- na 10Hz-|[10Hz - |b
1:2002,3.4.2 500 Hz |2 000
with 10 [Hz with
g 204
Water {mmersion IEC 60794- na 1m/12 |1 m/12 |k
1-22 F10 h h
Damp heat steady state IEC 62012- na 60/90/1 |60/90/5 |b g h
1:2002,3.5.2 0 6
Solar rpdiation IEC 61156- na u.c. u.c.
1:2007,
6.5.10
Solvenfs and contaminating fluids IEC 62012- na na a i
172002,3.6.1
Salt mist and sulphur dioxide tests IEC 62012- na na 4 days |j
1:2002,3.6.2
Climatikc sequence IEC 61935- |-10°C [-25°C |-40°C
2:2010, 7.9 [to to +70 |to +70
+60 °C |°C °C
Ehvironmental characteristics
Cold bg¢nd testiof cable 6.5.7 6.5.7
Heat shock’ test 6.5.8 6.5.8
Flame propagation of a single cable 6.5.16 6.5.16

a: applicable
na: not applicable

u.c: under consideration.
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