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INTERNATIONAL ELECTROTECHNICAL COMMISSION

MULTICORE AND SYMMETRICAL PAIR/QUAD
CABLES FOR DIGITAL COMMUNICATIONS -

Part 11: Symmetrical single pair cables with
transmission characteristics up to 600 MHz —

— Horizontal floor wiring — Sectional specification
FOREWORD

hternational Electrotechnical Commission (IEC) is a worldwide organization for standardization cg
ptional electrotechnical committees (IEC National Committees). The object .of, [EC is to

ational co-operation on all questions concerning standardization in the electrical.and electronic f
nd and in addition to other activities, IEC publishes International Standards, Fechnical Speci
hical Reports, Publicly Available Specifications (PAS) and Guides (hereafter referred to

Cation(s)"). Their preparation is entrusted to technical committees; any IEC{National Committee i
e subject dealt with may participate in this preparatory work. Intetnational, governmental 3
nmental organizations liaising with the IEC also participate in this preparation. IEC collaborate
the International Organization for Standardization (ISO) in accerdance with conditions deterr
ment between the two organizations.

brmal decisions or agreements of IEC on technical matters exptess, as nearly as possible, an inte
bnsus of opinion on the relevant subjects since each technical committee has representation
sted IEC National Committees.

Publications have the form of recommendations foriinternational use and are accepted by IEC
hittees in that sense. While all reasonable effortssare made to ensure that the technical conter
Cations is accurate, IEC cannot be held responsible for the way in which they are used o
terpretation by any end user.

Her to promote international uniformity,. IEC* National Committees undertake to apply IEC Pul
barently to the maximum extent possible in their national and regional publications. Any di
ben any IEC Publication and the corresponding national or regional publication shall be clearly ind
tter.

tself does not provide any attestation of conformity. Independent certification bodies provide ¢
sment services and, in some jareas, access to IEC marks of conformity. IEC is not responsiblg
es carried out by independent’certification bodies.

ers should ensure thatithey have the latest edition of this publication.

hbility shall attach t0.lEC or its directors, employees, servants or agents including individual exg
bers of its technical_.committees and IEC National Committees for any personal injury, property da
damage of any“\nature whatsoever, whether direct or indirect, or for costs (including legal f
hses arising’ out of the publication, use of, or reliance upon, this IEC Publication or any o
Cations.

tion is.'drawn to the Normative references cited in this publication. Use of the referenced publid
ensable for the correct application of this publication.

mprising
promote
ields. To
ications,
as "IEC
terested
nd non-
5 closely
hined by

rnational
from all

National
t of IEC
for any

lications
ergence
icated in

nformity
e for any

erts and
mage or
bes) and
her IEC

ations is

Atten

tionvis drawn to the possibility that some of the elements of this IEC Publication may be the s

ubject of

patent rights. IEC shall not be held responsible for identifying any or all such patent rights.

International Standard IEC 61156-11 has been prepared by subcommitiee 46C: Wires and
symmetric cables, of IEC technical committee 46: Cables, wires, waveguides, RF connectors,
RF and microwave passive components and accessories.

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

FDIS Report on voting
46C/1118/FDIS 46C/1123/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.
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This document has been drafted in accordance with the ISO/IEC Directives, Part 2.

A list of all parts in the IEC 61156 series, published under the general title Multicore and
symmetrical 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 until the
stability date indicated on the IEC website under "http://webstore.iec.ch" in the data related to
the specific document. At this date, the document will be

e reconfirmed,

e withdrawn,

. replaced by a revised edition, or

e amended.

A bilinqual version of this publication may be issued at a later date.
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MULTICORE AND SYMMETRICAL PAIR/QUAD
CABLES FOR DIGITAL COMMUNICATIONS -

Part 11: Symmetrical single pair cables with
transmission characteristics up to 600 MHz —
Horizontal floor wiring — Sectional specification

1 Scope

This p4grt of IEC 61156 describes cables intended to be used for transmission of (1\Gb
twisted pair for office, home and industrial application. An example’ of insting

a singl
applica
of thes
The ca
of 40

blank d

These
in para

ion is 1000BASE-T1, see ISO/IEC TR 11801-99061. The transmission ‘charac

e cables are specified up to a frequency of 600 MHz and at a temperature of

ple type recognised is intended to be used for shielded channels With a nomina
. Possible designs are U/FTP, X/UTP and X/FTP, where X _stands for F, S o
tail specification can be found in Annex A.

Cables can comprise more than one pair in the event that'several systems are o
lel. In this case, refer to Clause 7 of this document,

The cables covered by this document are intended“to operate with voltages and d

normal
used in

y encountered in communication systems. While these cables are not intende
conjunction with low impedance sources, for example, the electric power sup

public :ttility mains, they are intended to be used“o support the delivery of low-voltage

poweri

g applications.

2 Normative references

The fol
content
cited a
any am

IEC 60
polyole

IEC 61
Part 1:

lowing documents are referred to in the text in such a way that some or all

constitutes requirements of this document. For dated references, only the
pbplies. For undated references, the latest edition of the referenced document (in
endments) applies,

y08:2005, Low-frequency cables with polyolefin insulation and moisture
fin sheath

561:2007, Multicore and symmetrical pair/quad cables for digital communicg
Genheric specification

pS over

ristics
20 °C.
length
SF. A

berated

urrents
d to be
blies of
remote

bf their
edition
cluding

barrier

tions —

IEC 61

o002

Lo 4. 0NNZ/ARNAMNNA, O
YU T.Z2UUTTANIU T.2UUJ

IEC 61156-5:2009, 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 62153-4-3:2013, Metallic communication cable test methods — Part 4-3: Electromagnetic
compatibility (EMC) — Surface transfer impedance — Triaxial method

1 Unde
2 A

r consideration.

consolidated version of this publication exists, comprising IEC 61156-1:2007 and
IEC 61156-1:2007/AMD1:2009.
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IEC 62153-4-5:2006, Metallic communication cables test methods — Part 4-5: Electromagnetic
compatibility (EMC) — Coupling or screening attenuation — Absorbing clamp method

IEC 62153-4-9:2018, Metallic communication cable test methods — Part 4-9: Electromagnetic
compatibility (EMC) — Coupling attenuation of screened balanced cables, triaxial method

ISO/IEC TS 29125:2017, Information technology — Telecommunications cabling requirements
for remote powering of terminal equipment

3 Terms and definitions

For the
in IEC

ISO an
addres

e |EC
e |[SO

purposes of this document, the terms and definitions given in IEC 61156-1:20
51156-1:2007/AMD1:2009 apply.

d IEC maintain terminological databases for use in standardisationnat the fo
5es:

Electropedia: available at http://www.electropedia.org/

Online browsing platform: available at http://www.iso.org/ebp

4 In

4.1

Installa
may be

tallation considerations

eneral remarks

ion area considerations are defined in Glause 4 of IEC 61156-1:2007. Othe
considered.

4.2 Bending radius of installed cable

The mi

himum bending radius of the cable shall be equal to or less than 4 times the

diametér of the cable unless otherwise“specified.

43 (

Under
environ

The at
environ

In the

Climatic conditions

static conditions, ¢he cable shall operate at least in the temperature range
ment from -20,°C to +60 °C.

enuation sincrease due to the elevated operating temperature (temperature
ment) is"described in 6.3.3.2.

case-of application of remote powering, the maximum temperature of the co

07 and

llowing

areas

putside

of the

of the

hductor

shall n

pt\eéxceed the maximum operation temperature under static conditions in o

rder to

maintain the integrity of the dielectric material performance which is aligned to environmental
temperature range.

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

5 Materials and cable construction

5.1 General remarks

For the purposes of this document, the requirements of Clause 5 of IEC 61156-5:2009 apply.
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The choice of materials and cable construction shall be suitable for the intended application
and installation of the cable and in line with the requirements of IEC 61156-1. Particular care
shall be taken to meet any requirements for EMC and fire performance (such as burning
properties, smoke generation, evolution of halogen gas).

5.2 Cable construction

The cable construction shall be in accordance with the details and dimensions given in the
relevant detail specification.

5.3 Conductor

The cdnductor shall be a solid annealed copper conductor in accordance with-§.2.1 of
IEC 61156-1:2007 and should have a nominal diameter between 0,4 mm and 0;65|mm. A
conducfor diameter of up to 1,0 mm may be used.

5.4 Insulation
The copductor shall be insulated with a suitable material. Examples of suitable materials are:

— polyolefin;
— fluoropolymer;

— lowtsmoke zero-halogen thermoplastic material.

The colour code shall be in accordance with IEC 60,08 if not specified differently| in the
relevant detail specification.

5.5 (Cable element

The caple element shall be a pair and shallbe twisted. The entire cable may comprise more
than onle cable element, see 6.3.5 and Clause 7.

5.6 $creening of the cable element

The scieen for the cable elemént*shall be in accordance with 5.2.3.2 of IEC 61156-1:2Q07.

5.7 Cable make-up

Spacerp may be used”in the cable elements and to separate cable elements. Thg cable
elemenfts and their screens, if they are screened, may be covered by an intermediate|jacket.
This jagket shall\be in accordance with 5.9 of this document. The core of the cable may be
wrapped with-a.protective layer of non-hygroscopic and non-wicking material.

5.8 creening of the cable core

A screen for the cable core shall be provided. The screen shall be in accordance with 5.2.5 of
IEC 61156-1:2007.

5.9 Sheath
The sheath material shall consist of a suitable material. Examples of suitable materials are:

— polyolefin;

- PVG;

— fluoropolymer;

— 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 it should be specified in the relevant detail
specification.

5.10 Identification

Each length of cable shall be identified as to the supplier and, when required, a traceability
code, using one of the following methods:

— appropriately coloured threads or tapes;
— with a printed tape;
— printing on the cable core wrapping;

— maiking on the sheath.

Additiopal markings, such as length marking, are permitted. If used, such markings shall refer
to this document.

5.11 FKinished cable

The fin|shed cable shall be adequately protected for storage and shipment.

6 Chlaracteristics and requirements

6.1 General remarks

Clause|6 lists the characteristics and minimum requirements of a cable complying wlith this
document. Test methods shall bé&“ in accordance with [EC 61156-1:2007 and
IEC 61156-1:2007/AMD1:2009, Claus€)6, except for the length of the cable under tesf which
shall bg as specified in Clause 6 ofthis document.

The computed requirements in-dB, rounded to one decimal place, shall be used to defermine
complignce.

The tesgts for electrical_¢haracteristics in accordance with 6.2 shall be carried out on & cable
length of not less than 100 m, unless otherwise specified.

The tes$ts for-transmission characteristics in accordance with 6.3 shall be carried olit on a
cable lgngth of 100 m, unless otherwise specified.

6.2 Electrical characteristics and tests
6.2.1 Conductor resistance

The maximum conductor resistance at or corrected to 20 °C shall not exceed 145 Q/km.

6.2.2 Resistance unbalance
6.2.2.1 Resistance unbalance within a pair

The resistance unbalance shall not exceed 2,0 %.

6.2.2.2 Resistance unbalance between pairs

If applicable, the pair-to-pair resistance unbalance shall not exceed 5,0 %.
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Dielectric strength

There shall be no failures when a test is performed on conductor/conductor and, where
screen(s) are present, 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

6.2.4

AC for 1 min or alternatively 1,7 kV AC for 2 s.

Insulation resistance

The test shall be performed on:

— con

— con

The mi

6.2.5

ductor/conductor;

ductor/screen.

nimum insulation resistance at or corrected to 20 °C shall be not less than.5'GQ

Mutual capacitance

km.

The mputual capacitance is not specified but may be indicated in ~the relevany detail
specifigation.
6.2.6 Capacitance unbalance
The maximum capacitance unbalance pair to ground shal not exceed 1 200 pF/kn at a
frequericy of 800 Hz or 1 000 Hz.
6.2.7 Transfer impedance
Two grpdes of performance are recognised fordransfer impedance. The transfer impgpdance
measured in accordance with IEC 62153-4-3,shall not exceed the values of at least on¢ grade
shown |n Table 1.
Table4'— Transfer impedance
Frepquency range Maximum surface transfer impedance
MHz mQ/m
Grade 1 Grade 2
1to 10 Z S15f—0,176 Z 350f°*301
Where [ is the frequency in MHz.

6.2.8

Coupling attenuation

Four performance types for coupling attenuation are recognised. Coupling attenuation shall be
measured using either the absorbing clamp method (IEC 62153-4-5) or the triaxial method for
screened cables (IEC 62153-4-9). When measured using one of these methods, the coupling
attenuation in the frequency range from /= 30 MHz to 1 000 MHz shall meet the requirements
of Type I, Type Ib or Type Il indicated in Table 2.
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Table 2 — Coupling attenuation

C 2019

Coupling Frequency range Coupling attenuation
attenuation type MHz dB
30 to 100 2 85
Type | 3 .
100 to 1 000 2 85 — 20 log,, (/100); f'in MHz
30 to 100 270
Type lb 100 to 1 000 270 - 20 log,, (f/100); fin MHz
30 to 100 2 55
Type ll 100 to 1 000 2 55 - 20 log,, (£/100); fin MHz

6.2.9

The maximum current-carrying capacity is installation dependent and therefore not sj
but maly be indicated in the relevant detail specification. Further guidance with res

current

6.3 Transmission characteristics

6.3.1

Current-carrying capacity

Lcarrying capacity is provided by ISO/IEC TS 29125:2017.

Velocity of propagation (phase velocity)

ecified
pect to

The requirements are not specified but may be indicated it the relevant detail specificafion.

6.3.2
6.3.2.1

The ph
range f

where

t is the phase delay‘in ns/100 m;

[ is the frequenCyin MHz.

6.3.2.2

If appli

Phase delay and differential delay (delay.skew)
Phase delay

lpse delay, 7, shall not exceed the;value obtained from Equation (1) in the fre
rom 1 MHz to 600 MHz.

r=534+ﬁ

Jr

Differential delay (delay skew)

gquency

(1)

cable, the maximum delay skew between any two pairs, when measured at (20 +

3) °C,

shall not exceed 25 ns/100 m in the frequency range from 1 MHz to 600 MHz.

6.3.3

6.3.3.1

Attenuation (a)

Attenuation at 20 °C operating temperature

The maximum attenuation, «, of any pair in the frequency range indicated in Table 3 shall not

exceed

where
o

a, b, c

the value obtained from Equation (2).

a=a f+bf+c/\/7

is the attenuation expressed in dB/100 m;
are constants indicated in Table 3;

(2)
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f

6.3.3.2

is the frequency expressed in MHz.

Table 3 — Attenuation equation constants

Frequency range Constants
MHz a b ¢
1 to 600 1,8 0,005 0,25

Attenuation at elevated operating temperature

The ing
temper

— for

In the

considg
temper
might 1
temper

6.3.4

The mi
be less

The mi
transfe

rease of the maximum attenuation from Equation (2) due to elevated enviran
hture above 20 °C is obtained by calculation as follows:

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

bvent of application of remote powering, the actual conductor temperature sh
red in order to calculate the attenuation increase. If an extended enviror
ature range is specified (see 4.3), the temperature coefficients given in this par
ot be applicable. The method provided in IEC 61156-1 shquld be used to de
hture coefficients in this case.

Unbalance attenuation (7CL and EL TCTL)

himum near-end unbalance attenuation (transverse conversion loss or TCL) s
than the value obtained from Table 4.

Table 4 — TCL requirements

Frequency range TCL
MHz dB
50 - 15 log,, (f); fin MHz;

1 t0, 600

40 dB maximum

[ loss or EL T.CFE) shall not be less than the value obtained from Table 5.

Table 5 — EL TCTL requirements

mental

puld be
mental
agraph
ermine

hall not

nimum equal-level far-end unbalance attenuation (equal-level transverse conpersion

Frequency range EL TCTL
MHz dB
1 to 600 40 - 20 log,, (/); fin MHz; 5 dB minimum

For calculation of EL TCTL, the TCTL and the attenuation measurement of the test specimen
with the same length as defined in 6.1 shall be used.

6.3.5

Alien (exogenous) near-end crosstalk (PS ANEXT)

The PS ANEXT (power-sum alien near-end crosstalk) of the cable when tested in accordance
with 6.3.7.1 of IEC 61156-1:2007 shall be not less than the values obtained from Table 6.
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Table 6 — PS ANEXT requirements

Frequency range PS ANEXT
MHz dB
1to 100 67
100 to 600 67

C 2019

For screened cables meeting the requirements of 6.2.7 and 6.2.8 (minimum Type Ib) ANEXT is

proven

6.3.6

by design.

Alien (exogenous) far-end crosstalk (PS A4ACR-F)

The PY§ AACR-F (power-sum alien attenuation to crosstalk ratio far-end) of the jcabl

tested

in accordance with 6.3.8 of IEC 61156-1:2007 shall not be less, than the

obtaingd from Table 7.

Table 7 — PS AACR-F requirements

17

B when
values

Frequency range PS/AACR-F
MHz dB
1 to 600 103 ~ 20 log,q (f); fin MHz

If AFEXT up to 600 MHz is greater than 90 dB, theA€R-F may not be calculated.

For cal
with a |

For tho
require

culation of AACR-F, the AFEXT and thevattenuation measurement of the test sp
ength as specified in 6.1 shall be used.

se frequencies where the calculated limit value of PS A4CR-F is greater than 80
ment shall be 80 dB.

For screened cables meeting the requirements in accordance with 6.2.7 and 6.2.8 (m
Type IQ), AFEXT is proven.by design.

6.3.7

The rel
also ClI

6.3.8

Alien (exogenous) crosstalk of bundled cables

pvant requirements of this document — especially those of 6.3.5 and 6.3.6 — apy
buse 7 ofthis document.

Impedance

ecimen

dB, the

inimum

ly; see

The fitted or mean characteristic impedance measured in accordance with 6.3.10.2 or
6.3.10.3 of IEC 61156-1:2007/AMD1:2009 shall be 100 Q £+ 5 Q at 100 MHz. A measurement
of the input impedance is not sufficient to ensure return loss limits.

Recommendations contained in IEC TR 61156-1-2 and in IEC TR 61156-1-5 for improvement
of measurement uncertainty may be considered.

6.3.9

Return loss (RL)

The minimum return loss of any pair in the frequency range indicated in Table 8 shall not be
less than the values in Table 8.
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Table 8 — RL requirements

Frequency range RL

MHz dB
11010 20 + 5 log,q (f); fin MHz

10 to 20 25

25 - 7 log,, (120); fin MHz
20 to 600
17,3 dB minimum

using a balun-less measurement technique, the corresponding descripti

IEC TRI61156-1-2 may be considered. Recommendations contained in IEC TR 61156
improvément of measurement uncertainty by correction technique may be considered.

6.4

6.4.1

The ov

overall

Mechanical and dimensional characteristics and requirements

Dimensional requirements

diameter of the sheath are not specified, but shall bé indicated in the relevan

specifigation.

6.4.2

Elongation at break of the conductor

The minimum elongation of the conductor shall be™not less than 8 %.

6.4.3

The te
detail

6.4.4

Tensile strength of the insulation

sile strength of the insulation is\hot specified, but may be indicated in the r|
pecification.

Elongation at break of\the insulation

The minimum value of the_&longation at break of the insulation shall be not less than 1(

6.4.5

Adhesion of‘the insulation to the conductor

The acriresion of‘the insulation to the conductor is not specified, but may be indicateg

releva

6.4.6

t detaikspecification.

Elongation at break of the sheath

ons of
1-5 for

erall diameter of insulation, the nominal thickness of.the sheath and the maximum

t detail

elevant

0 %.

in the

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

6.4.7

Tensile strength of the sheath

The minimum tensile strength of any sheath shall be not less than 9 MPa.

6.4.8

Crush test of the cable

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

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.
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Bending under tension

C 2019

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

detail s

6.4.11

pecification.

Repeated bending of the cable

Not applicable.

6.4.12

Tensile performance of the cable

The tensile strength of the cable is not specified but may be indicated in the relevant detail

specifid

6.4.13

ation.

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 a cable

Not applicable.

6.5 B
6.5.1
When t

length
from bg

6.5.2

Environmental characteristics
Shrinkage of the insulation
ested at (100 £ 2) °C for 1 h, the shtinkage of the insulation shall not exceed 5

of the sample shall be 150 mms;land the shrink-back shall be measured as t
th ends.

Wrapping test of the-insulation after thermal ageing

Not applicable.

6.5.3

The be

Bending test of insulation at low temperature

nding test.of'the insulated conductor shall be carried out at (-20 £ 2) °C. The n

diameter shalkbe' 6 mm. There shall be no cracks in the insulation.

6.5.4

Elongation at break of the sheath after ageing

%. The
he sum

handrel

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.

6.5.6

Sheath pressure test at high temperature

Not applicable.


https://iecnorm.com/api/?name=b5957e52fa7168668a2fd99f6b3ab39c

IEC 61156-11:2019 © |IEC 2019 -17 -

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

The re
specifig

6.5.11

The re
the rele

6.5.12

Solar radiation

ation.

Solvents and contaminating fluids

sistance to solvents and contaminating fluids is not specified but may be sped
vant detail specification.

Salt mist and sulphur dioxide

Not applicable.

6.5.13

Water immersion

Not applicable.

6.5.14

The am

6.5.15

The tes

6.5.16

If requ

Hygroscopicity

ount of moisture gained after-3 h shall not exceed 1 % in weight.
Wicking

t solution shall not)wet the filter paper at the end of 6 h.

Flame propagation characteristics of a single cable

red by\lecal regulations and/or indicated in the relevant detail specification,

shall b

b pefformed in accordance with IEC 61156-1 unless regional or local regulatio

bistance to solar radiation is not specified but may be specified in the relevant detail

ified in

he test
s (e.g.

the Corl\struction Products Regulation (CPR) in Europe) apply.

6.5.17

Flame propagation characteristics of bunched cables

If required by local regulations and/or indicated in the relevant detail specification, the test
shall be performed in accordance with IEC 61156-1 unless regional or local regulations (e.g.

CPRin

6.5.18

Europe) apply.

Halogen gas evolution

If required by local regulations and/or indicated in the relevant detail specification, the test
shall be performed in accordance with IEC 61156-1 unless regional or local regulations (e.g.

CPRin

Europe) apply.
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Smoke generation

red by local regulations and/or indicated in the relevant detail specification, the test

shall be performed in accordance with IEC 61156-1 unless regional or local regulations (e.qg.

CPRin

6.5.20

If requi

Europe) apply.

Toxic gas emission

red by local regulations and/or indicated in the relevant detail specification, the test

shall be performed in accordance with IEC 61156-1 unless regional or local regulations (e.g.

CPRin

Europe) apply.

6.5.21

Integrated fire test method for cables in environmental air handling spacés

If required by local regulations and/or indicated in the relevant detail specification, the test

shall b
CPR in

7 Bundled cable requirements

7.1 (
In bund
in this
specifig

e performed in accordance with IEC 61156-1 unless regional or local regulations (e.g.
Europe) apply.

5eneral

led cables, break-out cables or cable harnesses, several one-pair cables as depcribed
document may be bundled. Such arrangements shall be specified in g detail
ation agreed on by the manufacturer and the customer. Relevant safety regulations in

additio
for the

7.2
7.2.1

In the
betwee
in 7.2
pair-co
pair-co

7.2.2

The re
near-ef

to this document shall be taken into account. The limits for alien crosstalk sha|l apply
rosstalk between the one-pair cables as described in this document.

ingle pairs sharing one sheath
General

event that several pairs are.dperating in parallel in a multi-pair cable, the crosstalk
h the pairs shall be considered. The most obvious case of four-pair cables is agsumed
for the requirements of\near-end and far-end crosstalk. In the case of a different
int, the applicable power-sum requirements in this document for the rglevant
int shall be met in order to achieve similar noise levels.

Near-end crosstalk (VEXT)

uirementsy of this subclause apply to four-pair cables only. If applicable, th¢ worst
d crosstalk shall not be less than the values indicated in Table 9.

Table 9 — NEXT and PS NEXT requirements

Frequencyrange | VEXT requirement PS NEXT Tequitement
MHz dB dB
11,7 = 15 log,, (f); 108,7 - 15 log,, (/);
1 to 600
fin MHz fin MHz

For those frequencies where the calculated value of NEXT is greater than 78 dB, the
requirement shall be 78 dB. For those frequencies where the calculated value of PS NEXT is

greater

than 75 dB, the requirement shall be 75 dB.
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7.2.3 Attenuation to crosstalk ratio far-end (PS ACR-F)

The requirements of this subclause apply to four-pair cables only. If applicable, the
pair-to-pair ACR-F in dB for any combination shall be greater than or equal to the value
obtained from Table 10.

Table 10 — ACR-F and PS ACR-F requirements

Frequency range ACR-F requirement PS ACR-F requirement
MHz dB dB
99 - 20 log,, (); 96 - 20 log,, ();
1 to 600
fin MHz fin MHz

For calculation of ACR-F, the FEXT and the attenuation measurement of the\test specimen
with length as defined in 6.1 shall be used.

For thdse frequencies where the calculated limit value of ACR-F is 'greater than 78 gB, the
requirement shall be 78 dB. For those frequencies where the calculated value of PS A[CR-F is
greater{than 75 dB, the requirement shall be 75 dB.
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Annex A
(informative)

Blank Detail Specification

The blank detail specification determines the layout and style for detail specifications
describing symmetrical single pair cables with transmission characteristics up to 600 MHz.
Detail specifications, based on the blank detail specification, may be prepared by a national
organization, a manufacturer, or a user. The detail specification shall be written in accordance
with the layout of the blank detail specification described here.

This blank detail specification includes additional recommended environmental charactl;eristics
and seyerities, which are derived from the environmental classifications that are specified for
cabling|for various environments.

NOTE HKnvironmental classifications are presented in ISO/IEC 11801-1 with three levels of severity in fopr areas:
mechanigal, ingress, climatic, and electromagnetic; thus, in tabular form, they are referred to)as the "MICE(table".

The numbers shown in brackets on this and the following pages correspond to the fdllowing
items of required information, which shall be entered in the spaces-previded.

[1] ame and address of the organization that has prepared the document.
[2] IEC document number, issue number and date of issue-

[3] ddress of the organization from which the docunient is available.

[4] elated documents.

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

[6]

complete description of the cable, which'shall include:

type and number of elements;

screening;

application;

A
a
b) nominal impedance;
c
d
e

other distinguishing performance characteristics.
[7] etails of the cable~material and construction.
8]

[9] Ljst of cable“characteristics, separated into electrical, transmission, mechani¢al and
ehvironmental characteristics.

pecial requirements for bending radius or operating temperatures.

[10]
[11]

ppropriate subclause references to Sectional specification IEC 61156-11.

eQuirements applicable to the relevant cable. The values entered shall meeft as a
i ' ' fficati C 6115611

[12] Comments — Relevant remarks.


https://iecnorm.com/api/?name=b5957e52fa7168668a2fd99f6b3ab39c

IEC 61156-11:2019 © |IEC 2019 -21-

[1] Prepared by: [2] Document:
Issue:
Date:
[3] Available from: [4] Generic specification: IEC 61156-1

Sectional specification: IEC 61156-11
Blank detail specification: IEC 61156-11:2019, Annex A

[5] Additional references:

[6] Cable description:

a) Type and number of elements:

b) Nominal impedance:
c) Jcreening:
d) Application:

e) Qther distinguishing performance characteristics:

[7] Cablle construction: Subclause Comments
5.2 Cable construction:
5.3 Conductor description:
5.4 Insulation description:

Maximum diameter:

Colour code of elements:

5.5 Cable element:

5.6 Screening of the\cable element:
Tape material

Minimum, overlap

Drajniwire

Braid wire

Braid material

5.7 Cable make-up:

5.8 Screening of the cable core:
Tape material

Minimum overlap

Drain wire

Braid wire

Braid material

5.9 Sheath

Material

Nominal thickness
Colour

Maximum overall diameter

Marking
Ripcord
5.10 Identification
5.1 Packaging of finished cable

(8l
Minimum bending radius for static bending:
Minimum bending radius for dynamic bending:

Temperature range for installation:
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Operating temperature range under static conditions:

C1: -10 °C to +60 °C
C2: -25°Cto +70 °C
C3: -40 °C to +70 °C

[9] [10] [11] Comments

Characteristics Subclause

Electrical 6.2

characteristics

Conductor resistance 6.2.1 < ... Q/km

Resistance unbalance 622

Resistance unbalance 6.2.2.1 ... %

within g pair

Resistance unbalance 6.2.2.2 ... %

between pairs

Dielectfic strength

Condugdtor/conductor 6.23 | ... kV (time of application)

Condudtor/screen 6.23 | ... kV (time of application)

Insulatipn resistance

Condugdtor/conductor 6.2.4 > ... MQ-km

Condudtor/screen 6.2.4 > ... MQ-km

Mutual capacitance 6.2.5 < ... pF/m

Capacifance 6.2.6 < ....pF/m

unbalarjce pair to ground

Transfgr impedance 6.2.7 Cable should be
according to Gradg 1 or
Grade 2, if screengd.

Coupling attenuation 6.2.8 A dB Cable type should pe
Type |, b or II.

Cable type......

Currenft-carrying capacity 6.2.9 ~\N | ... mA The current-carrying
capacity is dependent on
the installation corditions
in accordance with
ISO/IEC TS 29125

Transnjission 6.3

characteristics

Velocity of propagation 6.3.1

Phase gelay, 6.3.2.1 < ...ns/m

Differernjtial{delay (delay 6.3.2.2 < ...ns/m

skew)

Attenuation 6.3.3

General figures 6.3.3.1 < ...dB/100 m

Environmental 6.3.3.2 <...%/°C

temperature effects

Unbalance attenuation 6.3.4 > ...dB Cable grade shall be

near-end (TCL) identified.

Unbalance attenuation S

far-end (EL TCTL) 6.3.4 z..dB

Near-end crosstalk 7.2.2,if >...dB

applicable
Attenuation to crosstalk 7.2.3,if > ...dB

ratio far-end

applicable
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