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INTERNATIONAL ELECTROTECHNICAL COMMISSION

MULTICORE AND SYMMETRICAL PAIR/QUAD CABLES
FOR DIGITAL COMMUNICATIONS -

Part 1: Generic specification

FOREWORD

1) The International Electrotechnical Commission (IEC) is a worldwide organization for s i at|on comprising
all national electrotechnical committees (IEC National Committees). The obje
international co-operation on all questions concerning standardization in the electfi

this end and in addition to other activities, IEC publishes International Standarg i ecifications,
Technical Reports, Publicly Available Specifications (PAS) and Guides e d “IEC
Publication(s)”). Their preparation is entrusted to technical committees; a ittee interested
in the subject dealt with may participate in this preparatory work. i 3
governmental organizations liaising with the IEC also participate in fkj . |E aborates closely
with the International Organization for Standardization (ISO) in &ccorda W
agreement between the two organizations.

2) The formal decisions or agreements of IEC on technical mattg S possible, an international

consensus of opinion on the relevant subjects since eac
interested IEC National Committees.

7) No liability shall attac s dires mployees, servants or agents including individual experts and
members of its technd S E ational Committees for any personal injury, property damage or
other damage of Any w whether direct or indirect, or for costs (including legal fees) and
expenses arising\out\of\the publi t|on use of, or reliance upon, this IEC Publication or any other IEC

9) AttentionN M o ssibility that some of the elements of this IEC Publication may be the subject of
~JEC'shaN not\e held responsible for identifying any or all such patent rights.

International Standard IEC 61156-1 has been prepared by subcommittee 46C: Wires and
symmetric cables, of IEC technical committee 46: Cables, wires, waveguides, r.f. connectors,
r.f. and microwave passive components and accessories.

The cables are classified in the study of generic cabling for information technology being
produced by ISO/IEC JTC1/SC 25.

This third edition cancels and replaces the second edition published in 2002 and it includes its
Corrigendum 1 (2004) This edition constitutes a technical revision.

This edition includes the following significant technical changes with respect to the previous
edition:

a) inclusion of definitions and test methods in support of the MICE table in ISO 24702;
b) inclusion of definitions and test methods in support of new cable categories 6, and 7,;
c) inclusion of definitions in support of POEP.
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The text of this standard is based on the second edition, its amendment 3 and on the
following documents:

FDIS Report on voting
46C/815/FDIS 46C/823/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.

* reconfirmed;
* withdrawn;

* replaced by a revised edition, or
*+ amended.
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MULTICORE AND SYMMETRICAL PAIR/QUAD CABLES
FOR DIGITAL COMMUNICATIONS -

Part 1: Generic specification

1 Scope

This part of IEC 61156 is applicable to communication systems such as ISDN, local area
networks and data communication systems and specifies the definitiong Qquirements and
test methods of multicore, symmetrical pair and quad cables.

IEC 60050-726, International Electrof
lines and wave guides

IEC 60169-22,
connectors for use Wi

for vertical flame propagation for a single insulated wire or cable — Apparatus

IEC 60332-2-1, Tests on electric and optical fibre cables under fire conditions — Part 2-1: Test
for vertical flame propagation for a single small insulated wire or cable — Apparatus

IEC 60332-3-10, Tests on electric cables under fire conditions — Part 3-10: Test for vertical
flame spread of vertically-mounted bunched wires or cables — Apparatus

IEC 60332-3-24, Tests on electric cables under fire conditions — Part 3-24: Test for vertical
flame spread of vertically-mounted bunched wires or cables — Category C

IEC 60708, Low-frequency cables with polyolefin insulation and moisture barrier polyolefin
sheath

IEC 60754-2, Test on gases evolved during combustion of electric cables — Part 2:
Determination of the degree of acidity of gases evolved during the combustion of materials
taken from electric cables by measuring pH and conductivity
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IEC 60794-1-2:2003, Optical fibre cables — Part 1-2: Generic specification — Basic optical
cable test procedures

IEC 60811-1-1:1993, Common test methods for insulating and sheathing materials of
electric cables and optical cables — Part 1. Methods for general application — Section 1:
Measurement of thickness and overall dimensions — Tests for determining the mechanical
properties

IEC 60811-1-2:1985, Common test methods for insulating and sheathing materials of
electric and optical cables — Part 1: Methods for general application — Section Two: Thermal
ageing methods

electric and optical cables — Part 3: Methods spetifig to PV& co
Pressure test at high temperature — Tests for r, ace to@ack g

Wrapping test after condjtioning at &levatea ature — Wrapping test after thermal
ageing in air — Measurement l S g-term stability test — Test method for

IEC 61034 (all S
conditions

IEC 61196-1-10 > 9 ation cables — Part 1-105: Electrical test methods —
Test for withstz

: 2 and symmetrical pair/quad cables for digital communications to
be usedin_ha hen h ents — Part 1: Generic specification

IEC 62153-4-3, Metallic communication cables test methods — Part 4-3: Electromagnetic
compatibility (EMC) = Surface transfer impedance — Triaxial method

IEC 62153-4-4, Metallic communication cables test methods — Part 4-4: Electromagnetic
compatibility (EMC) — Shielded screening attenuation, test method for measuring of the
screening attenuation as up to and above 3 GHz

IEC 62153-4-5, Metallic communication cables test methods — Part 4-5: Electromagnetic
compatibility (EMC) — Coupling or screening attenuation — Absorbing clamp method

IEC 62255 (all parts), Multicore and symmetrical pair/quad cables for broadband digital
communications (high bit rate digital access telecommunication networks) — Outside plant
cables

ITU-T Recommendation G.117:1996, Transmission aspects of unbalance about earth
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ITU-T Recommendation 0.9:1999, Measuring arrangements to assess the degree of
unbalance about earth

3 Terms and definitions

For the purposes of this document, the following terms and definitions, as well as those given
in IEC 60050-726, apply.

31

resistance unbalance
difference in resistance of the conductors within a pair or one side of a quad or between pairs
or quads

NOTE Resistance unbalance is expressed as a percentage (%).

3.2

capacitance unbalance to earth
arithmetic difference of the capacitance to earth of the conducto
quad

ne side of a

NOTE Capacitance unbalance is expressed in pF/m.

3.3
mutual capacitance

3.4
velocity of pro'

speed at which a sinu

NOTE Phase delay is expressed in s/m.

3.6
differential phase delay (skew)
difference in phase delay between any two pairs in the cable

NOTE Differential phase delay (skew) is expressed in s.

3.7
attenuation
decrease in magnitude of power of a signal that propagates along a pair of a cable

NOTE Attenuation is expressed in dB/m.

3.8

unbalance attenuation

magnitude of power of a signal that propagates between the common-mode circuit and the
differential-mode circuit of a cable
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NOTE Unbalance attenuation is expressed in dB.

3.9

near-end crosstalk

NEXT

magnitude of the signal power coupling from a disturbing pair at the near end to a disturbed
pair measured at the near end

NOTE Near-end crosstalk is expressed in dB.

3.10

far-end crosstalk

FEXT

magnitude of the signal power coupling from a disturbing pair at the neg Nto a disturbed
pair measured at the far end

NOTE Far-end crosstalk is expressed in dB.

3.11

power sum of crosstalk

PS

summation of the crosstalk power from all disturbing pa

NOTE 1 The summation is applicable to near-end and far-

NOTE 2 The power sum of crosstalk is expre

3.12
attenuation to crosstalk ratio, near-e
ACR-N

arithmetic difference betwgen -8 talk and the attenuation of the disturbed pair

NOTE Attenuation to crosg

3.13
attenuation to c 3

ACR-F
arithmetic differep

NOTE Attenua

3.14
alien (exoge
ANEXT

near-end crosstalk ére the disturbing and disturbed pairs are contained in different cables

NOTE Alien (exogenous) near-end crosstalk is expressed in dB.

3.15

alien (exogenous) far-end crosstalk

AFEXT

far-end crosstalk where the disturbing and disturbed pairs are contained in different cables

NOTE Alien (exogenous) far-end crosstalk is expressed in dB.

3.16

power sum of alien (exogenous) crosstalk

PSA

summation of the alien (exogenous) crosstalk power from all disturbing pairs into a disturbed
pair in different cables

NOTE 1 The summation is applicable to near-end and far-end alien (exogenous) crosstalk.
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NOTE 2 The power sum of alien (exogenous) crosstalk is expressed in dB.

3.17

characteristic impedance

Zc

impedance at the input of a homogeneous line of infinite length

NOTE 1 The asymptotic value at high frequencies is denoted as Z.,.

NOTE 2 The characteristic impedance of a homogeneous cable pair is given by the quotient of a voltage wave
and current wave which are propagating in the same direction, either forwards or backwards.

NOTE 3 Characteristic impedance is expressed in Q.

3.18

mean characteristic impedance
Zcm . .
impedance calculated as the geometric mean of the product of the gined at
the input terminals of a cable pair when the far end is terminated b hshort-circuit
load

NOTE Mean characteristic impedance is expressed in Q.

3.19

input impedance

Z.

inl"npedance at the input terminals of a

abl

NOTE 1 The pair is terminated with its referen€e impedance;
end. See IEC/TR 62152.

ystem nominal impedance), at the near and far

NOTE 2 Input impedance is exp

3.20

ction fitting algorithm

3.21

return loss
RL
ratio of re wer to \nput power at the input terminals of a cable pair
NOTE Return lossM

exprgssed in dB.

3.22
balun
balanced to unbalanced impedance matching transformer

3.23
bundled cable
grouping or assembly of several individual cables that are systematically laid up

NOTE Bundled cables are also referred to as speed-wrap, whip, or loomed cables.

3.24

current-carrying capacity

capacity of a conductor that results in a specified increase of the surface temperature of the
conductor beyond the ambient temperature

NOTE The conductor may be bare, insulated or enclosed in a cable.
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3.25
hygroscopic
characteristic of a material to absorb moisture from the atmosphere

3.26
wicking
longitudinal flow of a liquid in a material due to capillary action

3.27

coupling attenuation
ratio between the transmitted power through the conductors and the maximum radiated peak
power, conducted and generated by the exited common-mode currents

4 Installation considerations

The cables shall be designed to meet the installation condition
follows.

a) Equipment cables
printer).
b) Work area cables

The cables are used between the ¥
¢) Horizontal floor wiring cables

e) Campus cab@
These cables\are

and installation of\the/cable. Particular care shall be taken to meet any special requirements
for EMC (Electromagnetic Compatibility) or fire performance.

5.2 Cable construction

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

5.2.1 Conductor

The conductor shall consist of annealed copper, uniform in quality and free from defects. The
properties of the copper shall be in accordance with IEC 60028.

The conductor may be either solid or stranded. The solid conductor shall be circular in
section and may be plain or metal-coated. The solid conductor shall be drawn in one piece.
Joints in the solid conductor are permitted, provided that the breaking strength of a joint is
not less than 85 % of the unjointed solid conductor.
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