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INTERNATIONAL ELECTROTECHNICAL COMMISSION

MULTICORE AND SYMMETRICAL PAIR/QUAD CABLES
FOR DIGITAL COMMUNICATIONS -

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

FOREWORD

1) The |nternational Electrotechnical Commission (IEC) is a worldwide organization(or *-~
natignal electrotechnical committees (IEC National Committees). The object of | i
operption on all questions concerning standardization in the electrical and
addifion to other activities, IEC publishes International Standards, Techn al Spex
Publ|cly Available Specifications (PAS) and Guides (hereafter referred to'as
entrysted to technical committees; any IEC National Committee interested in‘the
this preparatory work. International, governmental and non-govegam
partigipate in this preparation. IEC collaborates closely with the Iy
accordance with conditions determined by agreement betweey

2) The formal decisions or agreements of IEC on technlcal
consgensus of opinion on the relevant subjects
IEC National Committees.

3) IEC |Publications have the form of recommendati

007(E)

Fising all

aflonal co-

d and in
Reports,
bration is
cipate in
EC also
(1ISQ)in

national

irterested

National

Com t of IEC
Publ|cations is accurate, for any
misif

4) In ofder to promote interna lications
trans parently to the maximum een any
IEC er.

5) IEC provides no marking probde uipment
declared to be in ¢

6) All upers should en

7) No | erts and
mempbers of its te or other
damage of any natyre erdirect or indirect, or for costs (including legal fees) and expensels arising
out df the pupficatio

8) Attention is drawn to{oe ichtions is
indi

9) Attention bf patent
right

Interngtional yStandard IEC 61156-6-1 has been prepared by subcommittee 46C: Wirgs and

symmatric cables, of IEC technical committee 46: Cables, wires, waveguides, r.f. connectprs, r.f.

and microwave passive ConTponents and accessories:

This second edition cancels and replaces the first edition published in 2002. This 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, for 10 GBase-T applications;

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

FDIS Report on voting
46C/819/FDIS 46C/827/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.

hetrical

ntil the

* recpnfirmed;
+ withdrawn;
* replaced by a revised edition, or
* amgnded.

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

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

Blank detail specification

1 Sdope

This pgart of IEC 61156 describes symmetrical pair/quad cables intended
in clas$ D, E, E,, F and F channels (Cat 5e, Cat 6, Cat 6,, Cat 7, Ca

11801 jand ISO/IEC 24702.

This blank detail specification includes additional recommend
severitjes, which are derived from the environmental classifi
for indlistrial environments.

NOTE Cabling for various severities of industrial envirop
classificptions are presented in ISO/IEC 24702 wijtk
and eledtromagnetic: thus, in tabular form, they(are refer ed t

symmatrical pair/quad cables W|th transmj
communications. Detail spegi
a natiophal organization, a

2 Nogrmative ri:er
The following refer
dated feferences, gR|y
refererjced docu i

IEC 61/156:1,
Generic&peti.

IEC 61[156-6,

cabling
BO/IEC

cabling

nmental
,[climatic,

cribing
digital
ared by

nt. For
of the

Part 1:

Part 6:

Symmetrical pair/qurad cables with transmission characteristics up to 1 000 MHz — Working area

wiring +.Séctional specification

ISO/IEC 24702, Information technology — Generic cabling — Industrial premises

3 Guidance for preparation of detail specifications

It is necessary to keep the transmission characteristics indicated in the relevant sectional

specification for the referenced 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, which forms part of this standard.

The numbers shown in brackets in this and the following pages correspond to the following items

of required information, which shall be entered in the spaces provided.
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[1] Name and address of the organization that has prepared the document.
[2] IEC document number, issue number and date of issue.

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

[4] Related documents.

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

[6] A_complete description of the cable which shall include

A

[«

b

) type and number of elements;
)
d) screening;
)
)

nominal impedance;

application;

category;

f) other distinguishing performance characteristi nielded
twisted pair cable for use in working area wirihg, ing 100 Q,
and meeting the transmission requireme e coupling attenpuation
requirements of Type Ill.

(71 O
[8] S
[91 Wi nanical
[10] A
[11] F Um the

[12] C

4 BI

ch Mp to 1 000 MHz for digital communications

[1] Prepared by: [21 Document:
Issue:
Date:

[3] Available from: [4] Generic specification: IEC 61156-1
Sectional specification: IEC 61156-6
Blank detail specification: IEC 61156-6-1

[5] Additional references:

[6] Cable description:

a) Type and number of elements:
b) Nominal impedance:

c) Screening:

d) Application:

e) Category:

f) Other distinguishing performance characteristics:



https://iecnorm.com/api/?name=ebaa796a04903ddf5e3a62ca9f6a71aa

61156-6-1 © IEC:2007(E)

[7] Cable construction: IEC 61156-6 Comments
subclause
5.21 Conductor description:
5.2.2 Insulation description:
Maximum diameter:
Colour code of elements:
5.2.3 Number of elements
(pair(s)/quad(s)):
5.2.3.1 Screening of the cable element:
Tape material
Drain wire
Braid wire
Braid material /\
524 Cross web, spacer or protective &
wrapping(s): /\
5.2.5 Screen of the cable core:
Tape material
Minimum overlap
Drain wire
Braid wire
Braid materjal (7
5.2.6

i
\@en\'{)ication

PMging of finished cable

[8l]
Minimuni mm
Minimun| mm
Temperd °C
Operatin range’under static conditions: -20 °C to +60°C (minimum requirements, other temperajture
ranges T ieem\
9] NN [11] Comments
Charactéristics \/:}C 61156-5
subclause
Electricpl
characteristics 6.2
Conductor resistance |6.2.1 < ... Q/km
Resistance unbalance |[6.2.2 < . %
Dielectric strength
Conductor/conductor 6.23 . kV/time
Conductor/screen 6.23 . kV/time
Insulation resistance
Conductor/conductor 6.2.4 > ... MQe<km
Conductor/screen 6.2.4 > ... MQe<km
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Mutual capacitance 6.2.5 < ....pF/m
Capacitance 6.2.6 < ... pF/km
unbalance pair to
ground
Transfer impedance | | ... mQ/m
6.2.7
Coupling attenuation 628 |... dB Cable type should be |,
Cable type...... IWor Il
Ampacity 62 9——m—— i /'.'..d*u..aidg ation
N
Transmission 6.3
characteristics (\
Velocity of 6.3.1 > ....m/s
propagdtion
Delay 6.3.2 < .. ns/m \ .
Differertial phase 6.3.2.1
delay (skew)
Environmental effects [ 5399
Attenualion 6.3.3 U
Generallfigures 6.3.3.1
Environmental 6.3.3
temperafure effects
Cable grade shall be
Unbalange attenuati 6.34 identified
near-end (TCL)
Unbalange attenuatio 6.3

far-end (EL TCTL)

Near-end crost s\i\> > ..dB
Far-end c{vi w > ..dB
Alien (ekogenous) 623.7 > ... dB
near-enfl crosstalk

Alien (exogenous)far-—76-38 = o153
end crosstalk

Mean characteristic 6.3.10 > ... %
impedance

Return loss 6.3.11 <....dB
Mechanical and 6.4

dimensional
characteristics
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Dimensional 6.4.1
requirements
Insulation diameter mm
Sheath thickness
Cable diameter
Elongation at break of |6.4.2 .. % 28%
the conductor
Tensile strength of the | 6.4.3 >... MPa
insulation
Elongatjonat-breakof—6-44 >4+00-%
the insulation
Adhesidn of the 6.4.5 N
insulatipn to the
conducfor (\
Elongatjon at break of |6.4.6 >100%
the sheath <\
Tensile strength of the |g 4.7 > 9MP, N
sheath \
Crush tést of the cable | 6.4.8 >1000 N /\ ™\
VA
Crush test of the cable |6.4.8 > 2%\)/ (\ \>
Impact {est of the 6.4.9
cable L
Impact {est of the 6.4.9 ..210J
cable (\
Impact {est of the 6.4.9 . 2\2@
cable N
Bending under tension 6/4. 0 (\ \/
Repeatdd bending 654\11 x \ S
Tensile performanc@ 6.4\92
the cable
Shock test \N\ot eﬁx{licgb@ \/\
Shock tpst MICE(1) \  [Wobapplicaple™__/
Shock thst MICE(2) BXIN \ .. >15 g/11ms
Shock thst MICEY3) . T84.3 .. >50 g/11ms
Bump tg s\ \ \\NQt ap@icable
Bump tgst MI(%({L\\ \Not\agplicable
Bump tgst MJCE(2) ‘4.14 .. 215 g/11ms
Bump tgst{MICE(3) 6.4.14 .. 250 g/11ms

Vibration test

Not applicable

Vibration test MICE(1)

Not applicable

Vibration test MICE(2) |6.4.15 10-500 Hz 10 g load
Vibration test MICE(3) |6.4.15 10-2 000 Hz 20 g load
Environmental 6.5

characteristics

Shrinkage of the 6.5.1 <... 5%

insulation

Wrapping test of
insulation after
thermal ageing

Not applicable

Bending test of
insulation at low
temperature

6.5.3
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Elongation at break of |6.5.4

the sheath after ageing > %
Tensile strength of the | 6.5.5 2 ... %

sheath after ageing

Sheath pressure test
at high temperature

Not applicable

Cold bend test of cable

6.5.7

Heat shock test

Not applicable

Damp heat steady

Not applicable

state I

Solar raldiation 6.5.10 (

Solvent$ and 6.5.11 N not|required

contaminating fluids -g;it may
be )|

MICE(1), MICE(2), / . .

MICE(3) (\ \%tl\n_ _ etailed
specific

Salt midt and sulphur 6.5.12

dioxide [tests

Climatid sequence

Not applicable

Water ihmersion test

Not applicable

Smoke ¢generation

6.5.19

The requireme

ht and

O the test method shall
be specified in|the

detailed specif|cation

Toxic gds emission 6.5.20 —~ \s\\
( (@aN

Integrated fire test 6.5.2% \5 Q
NOTE 1| When a characteristic is as not applicab Wequired by IEC 61156-6 but may be required in thie detailed
specification.
NOTE 2 | Ingress reql@w using partieles is'ot apglicable to a cable.
NOTE 3| Electromagnefi m the MICE table of ISO/IEC 24702 have been dealt with by using the
requirenjents that are\give ce, screening attenuation and coupling attenuation. ESD reqyirements

are congidered Wp icable.

=
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