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INTERNATIONAL ELECTROTECHNICAL COMMISSION

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
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 epd and in addition to other activities, IEC publishes International Standards, Technical Spedfications,
Technjical Reports, Publicly Available Specifications (PAS) and Guides (hereafter 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 detefqmined 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 61156-5 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 third edition cancels and replaces the second edition published in 2009 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/1140/FDIS 46C/1144/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.

This do

This In
IEC 611

A list o
symmetfrical pair/quad cables for digital communications, can be found'on the IEC website.

The committee has decided that the contents of this document will remain unchanged

stability
the spe

reco
with

replaced by a revised edition, or

ame

o o ol b ool | adklodlo INaYaVil mlall =¥ ' D 40
UITITTIU TTasS UTTIT UTartcUu 1 avLurtualivct WiliT UTrc ToU7NTLU DUINTTUUVTES, T adll £.

56-1:2007/AMD1:2009.

F all parts in the IEC 61156 series, published under the generalltitle Multic

nded.

fernational Standard is to be used in conjunction with [EC 61156-<3:2007 and

ore and

until the

date indicated on the IEC website under "http://webstore.iec.ch" in the data rglated to
ific document. At this date, the document will be

nfirmed,

jrawn,
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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

1 Scope
This paft of IEC 61156 describes the cables intended primarily for horizontal floorwiring 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
Category 7, 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 calbles 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 utilitysmains, 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 6.3.3.3.

In the dqase 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 requirements for EMC
and fire performance (such as burning properties, smoke generation, evolution of halogen

gas).
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The cable construction shall be in accordance with the details and dimensions given in the

relevant

52 C
5.2.1

detail specification.

able construction

Conductor

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

A condu

5.2.2

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
IEC 611

5.24

A space
shall be

The cor
wicking

5.2.5

When r

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

Cable element
General

le element shall be a twisted pair or quad.

Screening of the cable element

required, the screen for the cable, element shall be in accordang
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

provided.

The scr[en shall be in accordance with IEC 61156-1:2007, 5.2.5.

Is are:

e with

spacers,

nd non-

thall be

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.
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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 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:

a) appropriatetycotoured-threadsortapes;
b) with|a printed tape;

c) prinfing on the cable core wrapping;

d) marking on the sheath.

Additiorjal 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 [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 tests according t0-6.3 shall be carried out on a cable length of 100 m, unless ofherwise
specified. If suitabley respective lengths correction formulas according to IEC 61154-1 shall
be used|. For Category 7,, unless the test is performed with very sensitive test equipment, it is
recommiended tolimit the cable length to 50 m for a better accuracy in high frequenciep.

In casg sbalunless measurements are made, the procedures should be Jas per
IEC TR [6h156-1-2:2009 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 9,5 Q for 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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6.2.2.2

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, alternately, 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, alternately, 1,7 kV AC for 2 s.

6.2.4

Insulation resistance

The tesf

— cong
— cond

The m

than 5 00 MQ - km.

6.2.5

The my

specification.

6.2.6

The mgximum capacitance unbalance pair to.'ground shall not exceed 1 600 pF/K
frequengy of 800 Hz or 1 000 Hz.

6.2.7

For cab|
transfer

exceed the values shown in Table 2 for each grade.

shall be performed both on

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

nimum insulation resistance at or corrected to 20 °C. "‘shall be npt less

Mutual capacitance

tual capacitance is not specified but may belsindicated in the relevant detail

Capacitance unbalance

Transfer impedance

les containing a screen.or,screens, two grades of performance are recogn
impedance. The transfernimpedance measured according to IEC 62153-4-3 {

Table 2 — Transfer impedance

m at a

ized for
hall not

Maximum surface transfer impedance
Frequency range mQ/m
MHz
Grade 1 Grade 2
140 10 Z, 15 x £0.176 Z, < 50 x (0301
10 to 30 Zt <10 x /10 Zt < 23,392 x 00909
30 to 100 Z,£10 x f/10 7, < 2,1206 x 71,3368

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
The ma

detail sj
ISO/IEQ

6.3 T
6.3.1

The req
6.3.2

6.3.2.1

The phs
range fr|

where

t isth
f isth

6.3.2.2

Current-carrying capacity

Ximum current-carrying capacity is not specified but may be indicated (in the
becification. Further guidance with respect to current carrying capacity) is pro
TS 29125 and the test method described in IEC 61156-1-4.

ransmission characteristics
Velocity of propagation (phase velocity)

Lirement is not specified but may be indicated in the relevant detail specificatig
Phase delay and differential delay (delay skew)

Phase delay
pm 4 MHz to the maximum referenced frequency.

r—534+ﬁ

Jr

e phase delay in“ns/100 m;
b frequency-expressed in MHz.

Differential delay (delay skew)

When th

relevant
ided by

n.

se delay, 7, shall not exceed the value obtained from Equation (1) in the fréquency

(1)

VO palrs

shall be not greater than 45 ns/100 m for Category 5e Category 6 and Category 6, cables
and 25 ns/100 m for Category 7 and Category 7, cables in the frequency range from 4 MHz to

the max

6.3.3
6.3.3.1

imum referenced frequency.

Attenuation («)

Attenuation at 20 °C operating temperature

The maximum attenuation, «, of any pair in the frequency range indicated in Table 4 shall not

exceed t

he value obtained from Equation (2).

o=a \/7+bf+%

(2)
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where

o is the attenuation expressed in dB/100 m;
a, b, ¢ are constants indicated in Table 4;
f is the frequency expressed in MHz.

Table 4 — Attenuation equation constants

Cable designation Freque“;\;)zl range Constants
a b c
Category 5e 1to 100 1,967 0,023 0,100
Category 6 1 to 250 1,820 0,016 9 0,250
Category 6, 1 to 500 1,820 0,009 1 0,250
Category 7 1 to 600 1,800 0,010 0,200
Category 7, 1to 1000 1,800 0,005 0,240
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.

6.3.3.2 Category 5e special consideration

The corlstants for Category 5e in Table 4 are based on-the use of cables for work areja wiring
having Wip to a 20 % higher attenuation than the horizontal cable. When cables for work area
wiring having an attenuation up to 50 % higherthan the horizontal cable are uged, the
constants should be 1,910 8, 0,022 2 and 0,200 for a, b and c respectively.

6.3.3.3 Attenuation at elevated operating temperature

The increase of the maximum attenuation from Equation (2) due to an elevated environmental
temperdture above 20°C is obtained, by calculation as follows:

— for Unscreened cables: 0,4%/°C, for the temperature range from 20 °C to 40|°C and
0,6 %/°C for the temperaturerange 40 °C to 60 °C.

— for screened cables: 0,2:-%/°C in the temperature range 20 °C to 60 °C.

In the ¢ase of application of remote powering, the actual conductor temperature shall be
considefed to calclitate the attenuation increase. If an extended environmental temperature
range i specified (see 4.3) the temperature coefficients given in 6.3.3.3 might| not be
applicaljle. The:--method provided in IEC 61156-1 shall be used to determine temperature
coefficignts (inythis case.

6.3.4 Unbalance attenuation (7CL)

Four levels of performance are recognized for unbalance attenuation. The minimum near-end
unbalance attenuation (transverse conversion loss or TCL) shall not be less than the value
obtained from Equation (3) (Level 1) to Equation (6) (Level 4), for all frequencies, f, in the
frequency ranges indicated in Table 5.

Level 1: TCL =40,0-10xlogyo (/) (dB) (3)

Level 2: TCL =50,0-10xlogq (/) (dB) (4)

Level 3: TCL =60,0-10xlogq (/) (dB) (5)
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TCL=70,0-10xlogo (/) (dB)

(6)

NOTE If the intention is to increase the frequency range of balance measurements, IEC TR 61156-1-2 provides

guidance

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

Table 5 — Near-end unbalance attenuation

For thg
requirer
defined

The mir
transfer
Equatio

Level 1,

Level 3

Level 4

For tho
requiren

Cable category Freque'\I/';'t_:l)z( range
Category 5e 1to 100
Category 6 1 to 250
Eategory 65 +to250
Category 7 1 to 250
Category 7, 1 to 250

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

nent shall be 40(dB. EL TCTL requirements for frequencies higher than 30 M

be defined in the detail specification.

6.3.5

The wol
range in

Near-end{crosstalk (VEXT)

dicated in Table 6 shall not be less than the value obtained from Equation (1

dB, the
may be

ed from

(7)

(8)

9)

imum equal-level far-end unbalance attenuation (equal-level transverse conmversion
loss or EL TCTL) for all categories shall not befless 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—-20x10g40 (/) (dB)
EL TCTL = 45;0—20xlogq (/) (dB)
EL ICTL =55,0-20xlogq (/) (dB)
se frequencies where ‘the calculated value of EL TCTL is greater than 40

dB, the
Hz may

st pairspower sum near-end crosstalk, PS NEXT, at all frequencies, £, in the frequency

D) using

the corr

epnnding value of PS I\IF‘YT(1) indicated-in-Table 6.

PS NEXT(f) = PS NEXT(1) — 15 x log4o(/) (dB)

(10)
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Table 6 — Worst-pair PS NEXT(1) values

Cable designation Freque“;\;)zl range P Nfé”“)

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
:Fkhe ciable p(::‘rformance t‘Jet‘we‘eP 1‘E/I_Hz ar:d 4 MHz ls .aChi,?v.\?.(_j. by design only and it is
thereforerothreeessarytotestfor-this-perfermance-betow4Hz

For tho
requirern

The min
PS NEX]

6.3.6

The wor
frequen
Equatio

e frequencies where the calculated value of PS NEXT is greater{than 75
hent shall be 75 dB.

imum pair-to-pair NEXT for any pair combination shall be at least 3 dB better
[ for any pair.

Far-end crosstalk (4CR-F)

st-pair power-sum equal-level far-end crosstalk,/PS*"ACR-F, at all frequencies,

n (11) using the corresponding value of PS ACR-F (1) given in Table 7.

PS ACR-F(f)=PS ACR<=F(1)-20xlogyo (/) (dB)

Table 7 — Worst-pair PS ACR-F (1) values

dB, the

han the

f, in the

Cy range indicated in Table 7 shall not bé/less than the value obtaingd from

(11)

Cable designation Frequel\?;)zl range PSAgg'F(”

Category 5e 1to 100 61,0

Category 6 1 to 250 65,0

Catelgory 6, 1 to 500 65,0

Category 7 1 to 600 91,0

Category 7, 1to 1 000 92,3
If(FEXT loss is greater than 90 dB, PS ACR-F loss may not be calculated.
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 calculated value of PS ACR-F is greater than 75 dB, the
requirement 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 ACR-

6.3.7

F for any pair.

Alien (exogenous) near-end crosstalk (ANEXT)

Alien (exogenous) near-end crosstalk, ANEXT, is only a measurement consideration for
Type Ill cables according to 6.2.8. For Type |, Type Ib and Type Il screened cables as defined
in Table 3, ANEXT is proven by design.
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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.

6.3.8 Alien (exogenous) far-end crosstalk (44CR-F)

Alien (¢xogenous) far-end crosstalk, 44CR-F, is only a measurement~Consideration for
unscregned cables. For Type |, Type Ib and Type |l screened cables as’defined in Table 3,
AACR-F|is proven by design.

The PS[4ACR-F (power-sum alien attenuation to crosstalk ratie/far-end) of the cable when
tested in accordance with IEC 61156-1:2007, 6.3.8, shall not be less than the values ¢btained
from Taple 9.

Table 9 — PS AACR<F

Category Frequency range Minimum PS AACR-F
MHz dB
Category 6, 1.10 500 78,2 — 20 x log,,(/)
Category 7, Yto 1 000 93,2 — 20 x log,, ()

NOTE Calculated values greater than 67 dB revert to a value of 67 dB.

6.3.9 Alien (exogenous) crosstalk of bundled cables

The miphimum 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 Trequency.

Further background on the measurement of fitted and mean characteristic impedance can be
found in IEC TR 61156-1-2. Recommendations 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 [EC 61156-1:2007 and IEC 61156-
1:2007/AMD1:2009, 6.3.10.2 or 6.3.10.3, shall be 100 Q +5 Q at 100 MHz. The return loss
shall also be measured.

6.3.11 Return loss (RL)

The minimum return loss of any pair in the frequency range indicated in Table 10 shall not be
less than the values in Table 10 for the respective categories.
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Table 10 — Return loss

64 M
6.4.1

The overall diameter of insulation, the nominal thickness of the sheath and the m
overall giameter of the sheath are not specified, bufishall be indicated in the releva
specification.

6.4.2

The min

6.4.3

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

detail sy

6.4.4

The minimum value._of the elongation at break of the insulation shall be not less than 1

6.4.5

The adh

Cable category Freque'\;;&z/ range Retu;g loss
All 1to 10 20,0 + 5,0-x log,, (f)
All 10 to 20 25,0
Category 5e 20 to 100 25,0 — 7,0-x log,, (1120)
Category 6 20 to 250 25,0 — 7,0-x log,, (1120)
Category 6, 20 to 500 25,0 - 7,0-x log,, (1720) @
Category 7 20 to 600 25,0 - 7,0-x log,, (1720) @
Category 7, 20 to 600 25,0 - 7,0-x log,, (1720) @
600 to 1 000 17,3 = 10-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.
@ Calculated values below 17,3 dB revert to a 17,3 dB plateau.

echanical and dimensional characteristics and requiréments

Dimensional requirements

Elongation at break of the conductors

imum elongation of the conductonshall be not less than 8 %.

Tensile strength of the insulation

ecification.

Elongation at break of the insulation

Adhesion of the insulation to the conductor

aximum
ht detail

relevant

00 %.

d in the

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

relevant

6.4.6

detail specification.

Elongation at break of the sheath

The minimum value of the elongation at break of the sheath shall be not 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 be not 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 shall be indicated in the relevant
detail specification.

6.4.11 Repeated bending of the cable

Not apphieable-

6.4.12 | Tensile performance of the cable

The tengkile strength 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 insulation
When tgsted at (100 + 2) °C 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 insulation after thermal ageing

Not applicable.

6.5.3 Bending test of 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 (UV test)

The resjstance to solar radiation is not specified but may be specified 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 spetified 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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Smoke generation

be performed in accordance with [EC 61156-1.

6.5.20

If required by local regulations and indicated in the

Toxic gas emission

be performed in accordance with IEC 61156-1.

6.5.21

Integrated fire test

d-bvlocal raoulationc n.

relevant detail specification, the test shall

relevant detail specification, the test shall

ye—test shall

If requir,
be perfg

7 Category 5e multipair cable

71 @

Multipai
4 pairs

and the
of 25 p4
distinctl
protecti
underlyi

7.2 T

The pai
5 to 8,
6 = pair
standar
shall sa

The cal
therefor|

All pairg
In addit

oy oo ToguTatroTTs

=

rmed in accordance wit

eneral

And a maximum of 25 pairs for use in the backbone cabling system. The cor
cable structure are defined in Clause 5. The units arg_assembled into bindej
irs or part thereof following the standard colour eode. The groups are iden
y coloured binders and assembled to form the core. The core shall be cover
e sheath. The sheath consists of an overall thermoplastic jacket and may co

ransmission

s are evaluated in groups of 4 pairseach (i.e. group 1 = pairs 1 to 4, group 2
group 3 = pairs 9 to 12, group 4\= pairs 13 to 16, group 5 = pairs 17 to 2(
5 21 to 24, etc.). Groups are cOmprised of consecutive pairs, marked accordin
i colour code. For 25-pair and ‘multiples of 25-pair binder groups, the twenty-1
isfy all other transmission.parameters when used within any 4-pair group.

e not necessary toytest for this performance below 4 MHz.

within a unitishall meet the requirements of 6.2, 6.3.2, 6.3.3, 6.3.4, 6.3.10 an
on, for aliKfrequencies from 1 MHz to 100 MHz, NEXT loss between the twse

I cables are cables which contain multipair units. Each unit'shall contain a minjmum of

ductors
groups
ified by
ed by a
htain an

ng metallic shield and one or more layers of dielectric material applied over the core.

= pairs
, group
g to the
ifth pair

ble performance betwéen 1 MHz and 4 MHz is achieved by design only and it is

d 6.3.11.
nty-fifth

any of

pair and all otherpairs within the 25-pair binder group shall meet the values determingd using
the equation™and values defined in 6.3.5.

The pair-to-pair resistance unbalance of the twenty-Tifth pair shall be compatible witl

the groups.

The delay skew (differential delay) of the twenty-fifth pair shall be compatible with any of the

groups.

8 Introduction to the blank detail specification

The blank detail specification for cables described in this document is given in Annex A and
should be used to identify a specific product.
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When completing the detail specification, the following information shall be supplied:

a) conductor size and type;

b) number of elements;

c) cable construction details;

d) category number (5e, 6, 64, 7, 7a) to describe basic performance requirements;
e) nominal impedance of the cable;

f) mechanical requirements;

g) environmental requirements;

h) fire performance.
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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 se
cabling

NOTE E
areas: mq
table”.

It is nec
for the
written i

The numbers shown in square brackets in the following pages correspond to the f
items of

(1]
[2]
(3]
[4]
(3]
[6]

[7]
8]
9]

Nam
IEC
Add
Relg
Any
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t
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f

)
)
) S
)
)

O QO O

f) d

EXAN
of 10,

erities,; whichare derived—fronT theenvirommentat ctassifications thratare speq
for various environments.

hvironmental classifications are presented in ISO/IEC 11801-1:2017 with three levels’ of sever
chanical, ingress, climatic, and electromagnetic; thus, in tabular form, they are refesred to as f

essary to keep the transmission characteristics indicated in this‘sectional sped

required information, which shall be entered in the,'spaces provided.

e and address of the organization that has prepared the document.
document number, issue number and date of issue.

ress of the organization from which the<document is available.
ted documents.

other reference to the cable, national reference, trade name, etc.
mplete description of the cable’ which shall include

ype and number of elements;

ominal impedance;

creening;

pplication;

ategory;

ther distinguishing performance characteristics.

IPYE“-4-pair, unshielded twisted pair cable for use in horizontal floor wiring, having a nominal iy
D'Qand meeting the transmission requirements of Category 6 and the coupling attenuation req

ified for

ty in four
he “MICE

ification

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

bllowing

hpedance
birements

of Ty

SCALE

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 subclause references in the sectional specification IEC 61156-5.

[11]Requirements applicable to this cable. The values entered shall meet as a minimum the
requirements of the sectional specification IEC 61156-5.
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[1] Prepared by: [2] Document:
Issue:
Date:
[3] Available from: [4] Generic specification: IEC 61156-1

Sectional specification: IEC 61156-5
Blank detail specification: IEC 61156-5, Annex A

[5] Additional references:

[6] Cable description:
a) Type and number of elements:

b) Nominal impedance:

c) Screelning:
d) Appligation:
e) Catedory:

f) Other [distinguishing performance characteristics:

[7] Cable construction: IEC 61156-5 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 0fjthe cable element:

Tape material
Drdin wire
Braid wire

Braid material

5.2.4 Cross web, spacer or protective
wrapping(s):
525 Screen of the cable core:

Tape material
Minimum overlap
Drain wire

Braid wire

Braid material

526 Sheath

Material
Nominal thickness
Colour

Maximum overall

Diameter
Marking
Ripcord
5.2.7 Identification
5.2.8 Packaging of finished cable

(8l
Minimum bending radius for static bending:

Minimum bending radius for dynamic bending:
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