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The International Electrotechnical Commission (IEC) is a worldwide organization for standardization d
all ndtional electrotechnical committees (IEC National Committees). The object of IEC is to
interngtional co-operation on all questions concerning standardization in the electrical and electronic
this epd and in addition to other activities, IEC publishes International Standards, Technical Sped
Technjical Reports, Publicly Available Specifications (PAS) and Guides (hereafter-referred to
Publigation(s)”). Their preparation is entrusted to technical committees; any IEC Natiorital Committee
in thgd subject dealt with may participate in this preparatory work. Internatjenal, governmental
governmental organizations liaising with the IEC also participate in this preparation. IEC collaborat

omprising
promote
fields. To
ifications,
as “IEC
nterested
and non-
bs closely

with the International Organization for Standardization (ISO) in accordapce_ with conditions detefqmined by

agreement between the two organizations.

The fqrmal decisions or agreements of IEC on technical matters express;as nearly as possible, an int
consehsus of opinion on the relevant subjects since each techni¢al Committee has representatiof
interested IEC National Committees.

IEC Publications have the form of recommendations for international use and are accepted by IEQ
Comnlittees in that sense. While all reasonable efforts are.mjade to ensure that the technical conts
Publidations is accurate, IEC cannot be held responsible-for the way in which they are used g
misinterpretation by any end user.

In order to promote international uniformity, IEC National Committees undertake to apply IEC P
transparently to the maximum extent possible instheir national and regional publications. Any d
betwepn any IEC Publication and the corresponding national or regional publication shall be clearly in
the lafter.

IEC grovides no marking procedure to ‘indicate its approval and cannot be rendered responsibl
equipinent declared to be in conformity with an IEC Publication.

All us¢rs should ensure that they have'the latest edition of this publication.

No liapility shall attach to IEC or its directors, employees, servants or agents including individual eX
memblers of its technical committees and IEC National Committees for any personal injury, property d
other [damage of any natdre“whatsoever, whether direct or indirect, or for costs (including legal
expenkes arising out of the publication, use of, or reliance upon, this IEC Publication or any
Publidations.

Attentjon is drawn”torthe Normative references cited in this publication. Use of the referenced publi
indispensable fof'the correct application of this publication.

Attentjon is-drawn to the possibility that some of the elements of this IEC Publication may be the
paten{ rights JIEC shall not be held responsible for identifying any or all such patent rights.
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subject of

Internatiomat—Standard EC 6 +156-6—asbeenm prepared—by subcommittee46C—Wi
symmetric cables, of IEC technical committee 46: Cables, wires, waveguides, R.F. connectors,
R.F. and microwave passive components and accessories.

es and

This third edition cancels and replaces the second edition published in 2003. 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 Cat3, and Cat5 applications;

b) a better numbering in order to take into account the generic specification.
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The text of this standard is based on the first edition and on the following documents:

FDIS Report on voting
46C/864/FDIS 46C/869/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.

This standard shall be read in conjunction with IEC 61156-1:2002.

The lis{ of all the parts of the IEC 61156 series, under the general title Multic

bre and

symmetrical pair/quad cables for digital communications, can be found on the |IEC) websjite.

The committee has decided that the contents of this publication will remain-unchanged
maintenjance result date indicated on the IEC web site under "http://webstare.iec.ch" in
related {o the specific publication. At this date, the publication will be

* reconfirmed;

+ withdrawn;

* replaced by a revised edition, or
*+ amepded.

A bilinglial version of this publication may be issued ata later date.

until the
the data
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1.1 Slcope

This se
for work

This sp
pairs of

communication systems for which the reference is given in the relevant detail specificat

The cal
currents
to low in

The re
temperg
normal

1.2 N

The foll

dated rgferences, only the edition.cited applies. For undated references, the latest e

the refe

ctional specification relates to IEC 61156-1:2002. The cables are specifically i
area wiring as defined in ISO/IEC 11801.

pcification defines individually screened, common overall core screen and uns
quads in cables for work area wiring. These cables are(suitable for the

les covered by this sectional specification are intended to operate with volta
normally adopted for communication systems. Thése cables should not be co
npedance sources, for example, the public mains‘electricity supply.

ommended temperature range during installation is 0°C to +50 °C. Thd
ture range during installation shall be indieated in the relevant detail specificat
pperating temperature range shall be —40.°C to +60 °C.

ormative references
bwing referenced documentslare indispensable for the application of this docum

renced document (including any amendments) applies.

IEC 611
Part 1:

IEC 603

IEC 603
frequen

ISO/IEC

56-1:20021, Multicore and symmetrical pair/quad cables for digital communic
Seneric specification

04, Standard:colours for insulation for low-frequecny cables and wires

44, Calculation of d.c. resistance of plain and coated copper conductors
Cy cables and wires - Application guide

ntended

creened
various
on.

jes and
nnected

actual

on. The

ent. For
dition of

ations —

of low-

1.3 Installation considerations

See 1.3

of IEC 61156-1:2002 and ISO/IEC 11801.

2 Definitions, materials and cable construction

21 D

See 2.1

efinitions

of IEC 61156-1:2002.

1 A more recent version of this standard exists (2007), but as not all of the tests cited herein are addressed by the

newer

edition, it has been decided that the 2002 edition is to be used.


https://iecnorm.com/api/?name=40ea7dd17b67c5d9d6d4903718c6cc8e

61156-3 © IEC:2008(E) _7_

2.2 Materials and cable construction

221

General remarks

The choice of materials and cable construction shall be suitable for the intended application
and installation of the cable. Particular care shall be taken to meet any special requirements
for fire performance (such as burning properties, smoke generation, evolution of halogen

gas, etc

2.2.2

).

Cable construction

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

relevan

detail cable specification

223

The con

The co
betweer]
strands

The cor
permittg

224

The cor
materia

— poly

- PVG

—  fluor

- low-

Conductor

ductor shall consist of annealed copper.

nductor may be solid or stranded. The solid conductor nominal diameter
0,3 mm and 0,6 mm. Preferably, the stranded conductor‘should consist @

ductor shall be plain or tinned copper. Joints in theycomplete element shal
d.

Insulation

ductor shall be insulated with a suitable¢thermoplastic material. Examples of
s are:

blefin;
opolymer;
smoke zero halogen thermoplastic material.

The ins@ilation may be solid.or cellular with or without a solid dielectric skin. The insulat

be cont
requirer
conduct]

225

The col

nuous and shall(have a thickness such that the completed cable meets the
hents. The nomihal thickness of insulation shall be compatible with the m
pr connection

Colour.code of insulation

shall be
f seven

not be

suitable

on shall
pecified
thod of

on. The

bur{code is not specified but shall be indicated in the relevant detail specificat

[y |

colours

ol Lo H HX| P+ | ol 1 ol ol P 4 ol ol
olfldilt VT TTaUlly TUTTINTaulT altu olidll CUOTTTOoPUTTU TTasUTTIadUTy WILTT 1T staliudiu

shown in IEC 60304.

colours

NOTE It is acceptable to mark or stripe the "a" wire with the colour of the "b" wire to facilitate pair identification.

2.2.6

Cable element

The cable element shall be a pair or quad adequately twisted to aid pair/quad identification.

2.2.7

Screening of the cable element

When required, a screen for the cable element may be provided. The screen shall be in

accorda

nce with 2.2.7 of IEC 61156-1:2002.
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2.2.8 Cable make-up

The cable elements shall be assembled to form the cable core.

The core of the cable may be wrapped with a protective layer of non-hygroscopic and non-
wicking material.

229 Screening of the cable core

When required by the relevant detail specification, a screen for the cable core may be
provided.

The screen shall be in accordance with 2.2.9 of IEC 61156-1:2002.

2.2.10 | Sheath

The sheath material shall consist of a suitable thermoplastic material. Examples of |suitable
materials are:

— polyplefin;
- PVG;
— fluoropolymer;

— low $moke zero halogen thermoplastic material.

The shdath shall be continuous, having a thickness as.uniform as possible.

A non-metallic rip cord may be provided. When_provided, the rip cord shall be non-hygroscopic
and nonwicking.

2.2.11 | Colour of sheath

The colpur of the sheath shall be agreed between customer and supplier and may be gtated in
the releyant detail specification.

2.2.12 | Identification

Each lepgth of cable shalt"be identified as to the manufacturer, and when required, thg year of
manufa¢ture, using one of the following methods:

Y

appropriately coloured threads or tapes;

[}

O

)

) prinfed tape;

) printinglen the core cable wrappings;
)

o

marking on the sheath.

Additional markings are permitted and may be indicated in the relevant detail specification.

2.2.13 Finished cable

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

3 Characteristics and requirements

3.1 General remarks

This clause lists the characteristics and minimum requirements of a cable complying with this
specification. Test methods shall be in accordance with Clause 3 of IEC 61156-1:2002.
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3.2 Electrical characteristics
3.2.1 Conductor resistance

The values shall comply with the requirements of IEC 60344.

3.2.2 Resistance unbalance

The value of resistance unbalance shall not exceed 3 %.

3.23 Dielectric strength

nth
¢t

Tt

Unless ptherwise—specified rfesmed on

conductpr/conductor and, where screen(s) are

=)
9]
o
>
Q
c
[9)
~—
o
=
»
@)
-
®
[0)
=)

1kV d.c. 1 min
or 2bkVdc.2s

NOTE Ah a.c. test voltage may be used at the value of d.c. voltage divided by 1,5.
3.24 Insulation resistance
The tes{ shall be performed both on

— conductor/conductor;
— conductor/screen, when present.

The minimum insulation resistance shall not be les&than 150 MQ-km, at or corrected td 20 °C.

3.25 Mutual capacitance

Mutual ¢apacitance is not specified but may be indicated in the relevant detail specification.

3.2.6 Capacitance unbalance

The makimum capacitance unbalance pair to ground or pair to screen for screened cables shall
not excged 1 700 pF/500 mat 1 kHz.

3.2.7 Transfer impedance
For scrdened cables; the value shall not be exceed:

— 100 mQ/m~at 10 MHz.

NOTE Upless otherwise specified, the tests shall be carried out on a cable length of not less than 100 m|

3.3 Transmission characteristics
3.3.1 Velocity of propagation (phase velocity)

A value is not specified but may be indicated in the relevant detail specification.

3.3.11 Phase delay

When measured in accordance with A.4.2.1 and A.4.3 of IEC 61156-1:2002, the phase delay
for any pair of a category 5 cable shall not exceed 567 ns/100 m for all frequencies from 2 MHz
and the highest referenced frequency.

For non category and for category 3 cables, the value is not specified but may be indicated in
the relevant detail specification.
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3.3.1.2 Differential phase delay (skew)
3.3.1.2.1 General

When phase delay is measured in accordance with A.4.2.1 and A.4.3 of IEC 61156-1:2002, at
(—-40 £ 1) °C, (20 = 1) °C and (60 = 1) °C, the maximum differential phase delay (skew) for
category 5 cables shall not be greater than 45 ns/100 m for frequencies from 1 MHz to the
highest referenced frequency.

For non category and for category 3 cables, the value is not specified but may be indicated in
the relevant detail specification.

3.3.1.2.L_Erwrrmn'ra1‘eﬁe'¢‘rs
The differential delay (skew) between all pair combinations due to the temperature shall not

vary mqgre than £10 ns/100 m within the differential delay skew of 3.3.1.2.1. Environmental
compatipility shall be within the temperature range from —20 °C to 60 °C.

3.3.2 Attenuation

The mgximum attenuation « of any pair in the frequency range, 1 MHz to the maximum
referenged frequency shall not exceed the values obtained.from equation (1) using the
corresppnding values of the constants given in the Table 1.

c

77

Table 1 — Constants

a=a-~f+b [+ [dB/100m] (1)

Constant a b c
Category 3 3, 48 0, 43 0
Category 5 2,.95 0, 034 0, 075

3.3.3 Unbalance attenuation

The unbalance attenuation near-end and unbalance attenuation far-end is not specified but
may be jndicated in the.relevant detail specification.

3.34 Near-end'crosstalk (NEXT)

The NEKT,coupling loss between any pair combination in the range from 1 MHz to the| highest
referengedd{frequency for the cable category specified shall not be less than, that obtairled from
equatiormr{2jusimgconstantsfrom T abte2:

NEXT = NEXT(1)—15log40(f) [dB], [/I=MHz (2)

For cables larger than 4 pairs/2 quads, the power sum of near-end crosstalk loss, as defined in
2.1.10 of IEC 61156-1:2002 shall be equal to, or greater than, that obtain by equation (3) using
constants from Table 2 and expressed in (dB/100 m).

PSNEXT = PSNEXT(1)—15l0g40(/) [dB/100 m], [f]=MHz (3)
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Table 2 — NEXT, PSNEXT constants

Category NEXT(1) PSNEXT(1)
dB dB
3 41 41
5 62 62

Characteristic impedance

3.3.5.1

The chg
for the
the rele

Complig

3.3.5.2

The magnitude of the input impedance, when measuredlin a swept frequency modsd

short ci
to the m

3.3.5.3

When n

charactgristic impedance shall be in the range defined in Table 4

General

racteristic impedance measured between 1 MHz and the highest referenced fr
ategory specified shall be 100 Q (other values as 120 Q or 150 Q may be spe
ant detail specification).

nce with this requirement shall be determined as follows.

Input impedance

cuit method per 3.3.6.2.2 of IEC 61156-1:2002)yover the frequency range fron
aximum referenced frequency shall meet the .requirements given in Table 3.

Table 3 — Input impedance values

Category Frequency range Input impedance [Q]
[MHz]
3 1to 16 100 £ 15
5 1to 100 100 £ 15

Function fitted impedance / mean characteristic impedance

easured in acgordance with 3.3.6.3 or 3.3.6.3/3.3.6.2.3 of IEC 61156-1:2002, th

Table 4 — Function fitted impedance

Bquency
cified in

(open-
h 4 MHz

€ mean

Neminal iénpedance Category 3,5 requirement
Min i Max
100 95 ‘ 105 + 8/\/7
NOTE fis in MHz.

3.3.6

Structural Return Loss (SRL)

The fluctuation in input impedance is related to SRL, for a cable that is terminated in its own
characteristic impedance. The values of the minimum SRL requirement are defined in Table 5.
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Table 5 — Structural return loss (dB min)

Frequency f
Category MHz
1<f<10 10<f£<16 16 <f <20 20 < £ <100
Category 3 12 12-10xlog(f/10) NA NA
Category 5 23 23 23 23-10xlog(f/20)

NOTE 1 Where appropriate, transmission characteristics are specified by categories which depend on application
and system requirements.

The maximum referenced frequencies coverd by this specification are:

— 16 MHz for category 3;
— 100 MHz for category 5.
NOTE 2 Tlhe transmission characteristics of non category cables may be defined in the relevantdetail spegification.

NOTE 3 Unless otherwise specified the tests shall be carried out on a cable length of not less~than 100 m.
3.4 Mechanical and dimensional characteristics and requirements

3.41 Dimensional requirements

The oveérall diameter of insulation, the nominal thickness ofithe sheath and the maximum

overall fliameter of the sheath are not specified but shall’ be indicated in the relevapt detail
specification.

3.4.2 Elongation at break of the conductors

The minimum value shall not be less than 10 %:

3.4.3 Elongation at break of the insulation

The minimum value shall not be less than 100 %.

3.4.4 Elongation at break of the sheath

The minimum value shall net'be less than 100 %.

3.4.5 Tensile strength of the sheath

The minimum value shall not be less than 9 MPa.

3.4.6 Crush test of the cable

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

3.4.7 Impact test of the cable

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

3.4.8 Repeated bending of the cable

The cable shall withstand 500 cycles of repeated bending without jacket, screen or insulation
cracking using a:

— mandrel diameter of 50 mm for unscreened cable.
— mandrel diameter of 100 mm for screened cable.
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