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INTERNATIONAL ELECTROTECHNICAL COMMISSION

MULTICORE AND SYMMETRICAL PAIR/QUAD CABLES
FOR DIGITAL COMMUNICATIONS -

Part 8: Symmetrical pair/quad cables with transmission
characteristics up to 1 200 MHz -

Work area wiring — sectional specification

FOREWORD

International Electrotechnical Commission (IEC) is a worldwide organization for standakdization comy
allnational electrotechnical committees (IEC National Committees). The object of IEC is to promote interna
coloperation on all questions concerning standardization in the electrical and electroniefields. To this er]
in pddition to other activities, IEC publishes International Standards, Technical Specifications, Technical Rq
Publicly Available Specifications (PAS) and Guides (hereafter referred to as“*IEC Publication(s)”).

rising
tional
d and
ports,
Their

préparation is entrusted to technical committees; any IEC National Committee interested in the subject dedlt with

may participate in this preparatory work. International, governmental and non-gevernmental organizations |
with the IEC also participate in this preparation. IEC collaborates closely with the International Organizat
Standardization (ISO) in accordance with conditions determined by agreement between the two organizati

Thie formal decisions or agreements of IEC on technical matters expréssy as nearly as possible, an interng
cohsensus of opinion on the relevant subjects since each technical committee has representation fr
interested IEC National Committees.

IEC Publications have the form of recommendations for interational use and are accepted by IEC N
Cdmmittees in that sense. While all reasonable efforts are“made to ensure that the technical content

Publications is accurate, IEC cannot be held responsible for the way in which they are used or fq
miginterpretation by any end user.

In|order to promote international uniformity, IEG(National Committees undertake to apply IEC Publid
transparently to the maximum extent possible in their national and regional publications. Any divergence b¢
anly IEC Publication and the corresponding national or regional publication shall be clearly indicated in the

IEC itself does not provide any attestation\ of conformity. Independent certification bodies provide conf]
aspessment services and, in some areas, access to IEC marks of conformity. IEC is not responsible f
sefvices carried out by independent certification bodies.

Alllusers should ensure that they-have the latest edition of this publication.

Nd liability shall attach to IEC\or its directors, employees, servants or agents including individual exper
megmbers of its technical conimittees and IEC National Committees for any personal injury, property dam
othher damage of any nature whatsoever, whether direct or indirect, or for costs (including legal feeg
expenses arising out (of\the publication, use of, or reliance upon, this IEC Publication or any othe
Publications.

At{ention is drawn\to' the Normative references cited in this publication. Use of the referenced publicati
indispensable for.the correct application of this publication.

At{ention is.drawn to the possibility that some of the elements of this IEC Publication may be the subject of
rights. IEC Shall not be held responsible for identifying any or all such patent rights.
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made to the previous edition IEC 61156-8:2009+AMD1:2013 CSV. A vertical bar appears
in the margin wherever a change has been made. Additions are in green text, deletions
are in strikethrough red text.
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IEC 61156-8 has been prepared by subcommittee 46C: Wires and symmetrical cables, of IEC
technical committee 46: Cables, wires, waveguides, RF connectors, RF and microwave passive
components and accessories. It is an International Standard.

This part of IEC61156 is to be read in conjunction with [IEC 61156-1:2023 and
IEC 61156-7:2023.

This second edition cancels and replaces the first edition published in 2009, and
Amendment 1:2013. This edition constitutes a technical revision.

This edition-includes—the fnlln\uing cignifir\anf tachnical r\hangoe with roepar\f to the pre /ious
editign:
a) align clauses with IEC 61156-1:2023;

b) afditional reference to IEC 62153-4-9 test method (triaxial) for coupling attenujation
nmeasurement to be consistent with all other parts of the IEC 61156 serie$;

c) irfcorporation of blank detail specification.

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

Draft Report on vating

46C/1229/CDV 46C/1234/RVC

Full information on the voting for its approval can be found in the report on voting indicated in
the apove table.

The llanguage used for the development of thissinternational Standard is English.

This [document was drafted in accordance*with ISO/IEC Directives, Part 2, and developgd in
accofdance with ISO/IEC Directives, Par¥’1 and ISO/IEC Directives, IEC Supplement, avalilable
at wyvw.iec.ch/members_experts/refdocs. The main document types developed by IEQ are
descfibed in greater detail at www.tec.ch/publications.

A list of all parts in the IEC 61156 series, published under the general title Multicord and
symmetrical pair/quad cables for digital communications, can be found on the IEC websit¢.

The ¢ommittee has decided that the contents of this document will remain unchanged unfil the
stability date indicated on the IEC website under webstore.iec.ch in the data related tp the
speclfic document. At this date, the document will be

e rgconfirmed,

o withdrawn,

e replaced by a revised edition, or

e amended.

IMPORTANT - The "colour inside" logo on the cover page of this document indicates that it
contains colours which are considered to be useful for the correct understanding of its
contents. Users should therefore print this document using a colour printer.
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MULTICORE AND SYMMETRICAL PAIR/QUAD CABLES
FOR DIGITAL COMMUNICATIONS -

Part 8: Symmetrical pair/quad cables with transmission
characteristics up to 1 200 MHz -
Work area wiring — Sectional specification

This

bcope

part of IEC 61156 relates to IEC 61156-1 and IEC 61156-7. The cables described h

erein

are dpecified up to 1 200 MHz and are specifically designed to build-pateh,equipmentiand
workjarea cables as defined in ISO/IEC 11801 and ISO/EC 15018 work area cords.

It coyers a cable having four individually screened (STRS/FTP) pairs{The cable-may cqn be
provided with a common screen over the cable core.

The [transmission characteristics are specified—for up to a, frequency—range—4-MHz to of
1 200 MHz and at a temperature of 20 °C.

Thesg cables can be used for various communication channels which use as many as fourjpairs
simuftaneously. In this sense, this sectional specification provides the cable character|stics
required by system developers to evaluate new systems.

curre
volta
with

ow impedance sources, for example the electric power supply of public utility mains.

2 Normative references

The following documentsqare referred to in the text in such a way that some or all of their co

cons
For
amer

itutes requiremepis;of this document. For dated references, only the edition cited ap
undated references, the latest edition of the referenced document (including
dments) applies.

IEC 0304, Standard colours for insulation for low-frequency cables and wires

ok

t 1- Generic-snecification
= HeH-SPeHHEaHOH

cables covered by this sectional specification are intended to operate with voltageg and
nts normally encountered in communjcation systems and support the delivery of D¢ low
he remote powering applications. These cables are not intended to be used in conjunction

ntent
blies.
any

1456-1:20072023, Multicore and symmetrical pair/quad cables for digital communicdtions

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

IEC 62153-4-5, Metallic communication cable test methods — Part 4-5: Electromagnetic
compatibility (EMC) —Screening or coupling 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

IEC 61156-7, Multicore and symmetrical pair/quad cables for digital communications — Part 7:
Symmetrical pair cables with transmission characteristics up to 1 200 MHz — Sectional
specification for digital and analogue communication cables
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3 Terms and definitions
For the purposes of this document, the terms and definitions given in IEC 61156-1 apply.

ISO and IEC maintain terminology databases for use in standardization at the following
addresses:

e |EC Electropedia: available at https://www.electropedia.org/

e |SO Online browsing platform: available at https://www.iso.org/obp

4 Ipstallation consideration

4.1 Installation-conditions General remarks

Installation considerations are defined in IEC 61156-1.

4.2 | Bending radius of installed cable

The bending radius of the installed cable shall not be less than 4 times*the outside diamefer of
the cpble.

4.3 Climatic conditions

Unddr static conditions, the cables shall operate in_thé temperature range from -20 {C to
+60 {C. The temperature dependence of the cables isyspecified for screened cables and should
be taken into account for the design of actual cabling systems.

The fecommended temperature range duringdnstallation should be indicated in the rel¢vant
detail specification.

When applications demand remote powering, the maximum temperature of the conductor|shall
not gxceed the maximum operating_temperature of the cable. Dielectric performance cgn be
chanped permanently due to overt.exposure of high temperatures.

5 Material and cable ¢construction

5.1 General remarks

The ¢hoice of materials and cable construction shall be suitable for the intended application
and fnstallation* of the cable. Particular care—shall should be taken to meet any special
requirements.for fire performance (such as burning properties, smoke generation, evolutipn of
halogen gas, etc.) and remote powering.

5.2 Cable construction
5.2.1 General

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

5.2.2 Conductor

The conductor shall be a solid or stranded annealed copper conductor, in accordance with
IEC 61156-1, and-shall should have a nominal diameter between 0,4 mm-te and 0,65 mm. The
stranded conductor should have preferably seven strands. Higher conductor diameters may be
used if compatible with the connecting hardware.
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5.2.3 Insulation
5.2.3.1 Insulation material

The conductor shall be insulated with a suitable thermoplastic material. Examples of suitable
materials are:

— polyolefin;

— fluoropolymer;

— low-smoke zere-halogen-free thermoplastic material.

The :rsulatlon may be solid or cellular with or without a solid dieleciric skin. The insulation]shall
be continuous and shall have a thickness such that the completed cable meets the spetified
requirements. The nominal thickness of the insulation shall be compatible with the(mgthpd of
condpctor termination.

5.2.3.2 Colour code of insulation

The ¢olour code is not specified but shall be indicated in the relevant detail specification| The
coloyrs shall be readily identifiable and shall correspond reasonably with the standard cofours
shown in IEC 60304.

NOTE| It is acceptable to mark or stripe the "a" wire with the colour of thex'b /wire to facilitate pair identificatjon.

5.2.j Cable element
1

5.2.4 Cable element type

The ¢able element shall be a screened twisted pair-erguad-adeguately-twisted.

5.2.4 2 Screening of the cable element

The screen for the cable element shall’\be in accordance with IEC 61156-1. If a braid is yised,
the minimum braid coverage shallcbe such as to meet the screening requirements of this
document. The individual compqnents used to screen the cable element shall be in elegtrical
contgct.

5.2.5 Cable make-up
A spacer may be used-to separate the cable elements.
The ¢able elemgnts—-including-spacers; shall be assembled to form the cable core.

The foreaof the cable may be wrapped with a protective layer of non-hygroscopic and net-
non-yicking material.

5.2.6 Screening of the cable core

ien; A screen for the cable core-shall may be
provided. The screen shall be in accordance with IEC 61156-1.

5.2.7 Sheath

The sheath material shall consist of a suitable thermoplastic material.

Examples of suitable materials are:

— polyolefin;
- PVC;
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— fluoropolymer;

— low-smoke zere-halogen-free thermoplastic material.

2023

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 net-
non-wicking.

The colour of the sheath is not specified but-it-shal should be-stated specified in the relevant

detai

5.2.8

5.2.8,

Each
and
folloy

a)

c)

a
b) w
p
d) m

| specification.

tTTOTT

1 Cable marking

he cable type and, when-required provided, the year of manufacture, -1Sjirng one @
ving methods:

bpropriately-coloured threads or tapes;
ith-printed tape;

Finting on the cable core wrapping;
arking on the sheath.

Addifional markings, such as length marking, etc., are permitted. If used, such markings

refer]

5.2.8

to-this should be indicated in the relevant detail §pecification.

.2 Labelling

The following information shall be provided gitfier on a label attached to each length of fin

cablg
a) ty
b) s

c)y
d) le

5.2.9

or on the outside of the product package:

pe of cable;
ipplier’s name or logo;
bar of manufacture;

ngth of cable in metres:

Finished cable

The finished cablérshall be adequately protected for storage and shipment.

6 (

Lharacteristics and requirements

6.1

length of cable shall-be-identified-as-to-the-manufacturer bear the name @gfthe supplier

f the

ishall

shed

Geéneral remarks

Clause 6 lists the characteristics and minimum requirements of a cable complying with this
document. Test methods shall be in accordance with IEC 61156-1:2023, Clause 6.

6.2.1

Conductor resistance

The maximum conductor resistance shall not exceed 14,5 Q/100 m of cable.
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6.2.2

6.2.3

- 11 -

Resistance unbalance within a pair

The resistance unbalance within a pair shall not exceed-45 2,0 %.

Dielectric strength

Fhere-shall-be-no-fallures-when-a-testis The test shall be performed on conductor/conductor

and conductor/screen with 1,0 kV DC for 1 min or, alternately, with 2,5 kV DC for 2 s.

An Afmmmmmmmmm
or, alternately, 1,7 kV AC for 2 s.

When installed in conjunction with power cables, local regulations can requirg,'ahighe

voltape

6.2.4

Insulation resistance

The fest, immediately after the dielectric strength test, shall be performed on

[®)

pbnductor/conductor;

— conductor/screen.

The minimum insulation resistance at 20 °C shall not belless than 5 000 MQ-km.

6.2.5

Mutual capacitance

min

test

The mutual capacitance is not specified but may,be indicated in the relevant detail specification.

6.2.6

The
frequ

6.2.7

When measured usinghe triaxial method (IEC 62153-4-3), the transfer impedance sha

Capacitance unbalance pair toground

maximum capacitance unbalance pair to ground shall not exceed 1 200 pF/km

ency of 1 kHz.

Transfer impedance

exceged the values listed in Table 1 at the-diserete indicated frequencies.

Table 1 — Transfer impedance

mQ/m
1 =xel
10 10
30 30
100 60

Frequency range

Maximum surface transfer impedance

MHz mQ/m
1to 10 10
10 to 100 10x /10

at a

| not
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NOTE Values in the range 10 MHz to 100 MHz are equal to IEC 61156-5, Grade 1.

6.2.8 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 1 200 MHz

shall—be—egqual—to—or—greater—than—the—values meet the requirements indicated in

Table 2.

Table 2 — Coupling attenuation

Frequency range Minimum coupling attenuation
MHz dB
30 to 100 =>85,0
100 to 1 200 =85,0-20xlogyq (//100)

NOTE| Values in the range 30 MHz to 1 000 MHz are equal to IEC 61156-5, Type-,

6.2.9 Current-carrying capacity

The fnaximum current-carrying capacity is not specified but may be indicated in the rel¢vant

detail specification. Further guidance with respect to elUtrent carrying capacity is providg

ISO/IEC TS 29125 and the test method described indB€ 61156-1-4.

6.2.10 Shield Resistance of the screen

The maximum longitudinal DC resistance value of the individual screens or an overall s¢

shall|be less than 20 mQ/m.

6.3 | Transmission characteristics

6.3.1 General remark

All thie tests shall be carried, out on a cable length of 50 m, unless otherwise specified.

6.3.2 Velocity of propagation (phase velocity)

The fequirementis not specified but may be indicated in the relevant detail specification.

6.3.3 Phase delay and differential phase delay (delay skew)

6.3.3.1 Phase delay

bd by

reen

The phase delay, 7, shall-be-less-than-oregqualte not exceed the value obtained from:
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N

7 =500+ [ns/100m] (1)
where

7 is the phase delay in ns/100 m;

f is the frequency in MHz.

6.3.3.2 Differential phase delay (delay skew)
Differentiatptasedetay tdetay skew)sthedifferencemptrasedetay betweemanytwoscreened

cablg elements.

differlential phase delay (delay skew-between-any-tweo-pairs) at a given temperaturé shall npt be

Wheav the phase delay is measured at-{(40-+2}°C 10 °C + 3 °C and 40 °C = 1 °C,'the maxijmum
greafer than 25,0 ns/100 m in the frequency range from 4 MHz to 1 200 MHz.

6.3.3.3 Environmental effects

The differential delay (delay skew)-between-any-two-pairs due to temperature shall not vafry by
more{ than £10 ns/100 m over the temperature range from —20,%Cjto +60 °C while still meeting
the dlifferential phase delay (delay skew) of 6.3.3.2.

6.3.j Attenuation («)
6.3.4.1 Generalfigures Attenuation at 20 °C_operating temperature

The maximum attenuation a of any pair in the_frequency range4ﬂd'+ea%ed4nlable4—sha’r44»e%
excepd 4 MHz to 1 200 MHz shall be less than, or equal to, the value obtained from Formula

(2) uging the corresponding values of the gonstants given in Table 3.

g—ax € 1 hx £ 1 c (dB/100-m)
= < NCA=Zanacac ity

VS

—~
N
~

C
=Ax,f+Bx f+— [dB/100m] 2
" 77 @

Table 3 — Attenuation, constant values

Frequency range- Constants
MHz a B e
Constants
A B Cc
2,70 0,015 0,3

NOTE 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.

The values in Table 4 are for information only:
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Table 4 — Attenuation values
Frequency Maximum attenuation at 20 °C
MHz dB/100 m
4 5,6
10 8,8
16 11,1
31,25 15,6
62,5 22,3
100 28,5
200 41,2
300 51,3
600 75,1
900 94,5
1000 100,4
1200 11,5
6.3.4.2 Attenuation at elevated-operating-temperature ambient temperatures
ncrease in-maximum attenuation-requirement-obiainedfrom-equation{2) due to eleyated
erature shall be 0,2 %/°Cfor-screened-cables.
Unbalance attenuation near-end (TCE}EL TCTL)
minimum unbalance attenuation near+end (transverse conversion loss or TCL) shall be
equ:j to, or greater than, the value obtained from Formula (3) for all frequencies, f, ip the
ency range from 1 MHz to-200 2504MHz:
TCL =40,0-10><Iog10(f) [dB] (3)
T for TC 200 MUz | ) lon.
1 Values in the range 1 MHz to 30 MHz are equal to IEC 61156-5, Level 1.
requirements™for frequencies higher than 250 MHz may be defined in the detail
fication.
2 If'the intention is to increase the frequency range of balance measurements, IEC TR 61156-1-2 prpvides

NOTE
guidar

ce en-the respective (e.g., balunless) measurement techniques.

The minimum equal-level far-end unbalance attenuation (equal-level transverse conversion
transfer loss or EL TCTL) shall be equal to, or greater than, the value obtained from Formula (4)

for al

NOTE

| frequencies, f, in the range from 1 MHz to 30 MHz.

EL TCTL = 35,0-20xlogyo (/) [dB]

3 Values in the range 1 MHz to 30 MHz are equal to IEC 61156-5:2020, Level 1.

(4)

EL TCTL requirements for frequencies higher than 30 MHz may be defined in the detail

speci

fication.
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6.3.6

Near-end crosstalk (PS NEXT, NEXT)

The worst-pair power-sum near-end crosstalk, PS NEXT, of any pair for all frequencies in the
range 4 MHz to 1 200 MHz shall be equal to, or greater than, the value obtained from

Formula (5).
PS NEXT(f) = 103,0 — 15 x logqq (/) {dB) =
PS NEXT =103,0-15xlogy (/) [dB] (5)
wherg fis the frequency in MHz.

NOTE
neces

The
valudg

The cable performance between 1 MHz and 4 MHz is achieved by design only apg\it is therefofe not
ary to test for this performance below 4 MHz.

alues given in Table 5 are for information only. For those frequencies‘where the calculated
of PS NEXT is greater than 75 dB, the requirement shall be 75,dB.

Table 5 — Near-end crosstalk, power-sum\(2S NEXT)

Frequency Minimum PS NEXT

MHz dB

4 75
10 75
16 75
31,25 75
62,5 75
100 73
200 68
300 66
900 59
1000 58
1200 57

The minimum-pair-to-pair NEXT for any pair combination shall be at least 3 dB better thap the

PS N

EXT for any pair.

6.3.7

Far-end crosstalk-(ZEXT) (PS ACR-F, ACR-F)

The worst-pair power-sum equal level far-end crosstalk,-RS-EL-FEXT PS ACR-F, of any pair for
all frequencies in the range 4 MHz to 1 200 MHz shall be-net-less equal to, or greater than, the
value obtained from Formula (6).

PS-EL-FEXT{#-=91.0—20xlog, ,{A—(dBfor 100-m) (6)
PS ACR-F =91-20xlogyo (/) [dB] (6)

where f'is the frequency in MHz.
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NOTE 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.

If FEXT loss is greater than 90 dB, calculation of PS ACR-F loss is not required.

The values given in Table 6 are for information only. For those frequencies where the calculated
value of RS- ELFEXT PS ACR-F is greater than 75 dB, the requirement shall be 75 dB.

Table 6 — Far-end crosstalk (PS ACR-F)

Frequency Minimum PS ACR-F

MHz dB for 100 m
4 75
10 71
16 67
31,25 61
62,5 55
100 51
200 45
300 1
600 35
900 32
1000 31
1200 29

The minimum pair-to-pair-££L-£EXT ACR-FEfor any pair combination shall be at least 3 dB Qetter
than the-RS-ELFEXT PS ACR-F for any pair.

6.3.8 Alien (exogenous) near-end crosstalk

Gengrally proven by design.

6.3.9] Alien (exogenous) far-end crosstalk

Gengrally proven by design.

6.3.10 Alieh (exogenous) crosstalk of bundled cables

Generally proven by design.

6.3.11 Impedance

The impedance requirement is specified as fitted or mean characteristic impedance at a certain
frequency.

The impedance measured in accordance with IEC 61156-1 shall be 100 Q + 5 Q at 100 MHz.
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The return loss shall also be measured.

Further background on the measurement of fitted and mean characteristic impedance can be
found in IEC TR 61156-1-2. Recommendations given in IEC TR61156-1-2 and
IEC TR 61156-1-5 for improvement of measurement uncertainty should be considered.

6.3.12 Return loss (RL)

The minimum return loss of any pair in the frequency-+-MHzto-1-200-MHz shall-be-egqualtoor
greater-than-the-values-obtained-fromTable4 range indicated in Table 7 shall be greater than

the values in Table 7.

Table 7 — Return loss (RL)}

Frequency range Minimum return loss
MHz dB
41010 20,0 +5,0xlogqq (/)
10 to 20 25,0
20 to 250 25,0-8,6%logqo (//20)
250 to 600 15,6
600 to 1 200 15,6 -10 xlogyq (//600)

6.4 | Mechanical and dimensional characteristics and requirements
6.4.1 Dimensional requirements

The-¢verall diameter of insulation, the ndminal thickness of the sheath and the maximum oyerall
diampter of the sheath are not specified, but shall be indicated in the relevant detail
specfification.

6.4.2 Elongation at bredk jof the conductors

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

6.4.3 Tensile strength of the insulation

The fensile stréngth of the insulation is not specified, but may be-specified indicated in the
relevant detait“specification.

6.4.4 " Elongation at break of the insulation

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

6.4.5 Adhesion of the insulation to the conductor

The adhesion of the insulation to the conductor is not specified, but may be-specified indicated
in the relevant detail specification.

6.4.6 Elongation at break of the sheath

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

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

6.4.8 Crush test of the cable

The minimum force shall be 1 000 N.

6.4.9 Impact test of the cable

The impact resistance of the cable is not specified but-shall may be indicated in the relevant
detaifspecificatiomn:

6.4.10 Bending under tension

The pending performance of the cable is not specified but shall be indicated~in’the rel¢vant
detai] specification.

6.4.11 Repeated bending of the cable

The gable shall withstand 500 cycles without cracking of the insulation or sheath or logs of
contipuity of the metallic components.

6.4.12 Tensile performance of the cable

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

6.4.13 Shock-test requirements of the cabhle

Not gpplicable.

6.4.14 Bump-test requirements of the cable

Not gpplicable.

6.4.15 Vibration-test requirements of the cable

Not gpplicable.

6.5 Environmental characteristics

6.5.1 Shrinkage of insulation

Whe The
length 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.
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6.5.4 Elongation at break of the sheath after ageing

The ageing regime shall be seven days at (100 = 2) °C. The-tensile-strength 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-elengatien tensile strength after
ageing shall be not less than 70 % of the unaged value.

6.5.6 Sheath pressure-test at high temperature

Not gpplicable.

6.5.7 Cold bend test of the cable

The hending test shall be carried out at (-20 + 2) °C. The mandrel diameter shall be eight {imes
the ojverall diameter of the cable. There shall be no cracks in the sheath.

6.5.8 Heat Hot shock test

Not gpplicable.

6.5.9 Damp heat steady state

Not gpplicable.

6.5.10 Solar radiation (UV)

The-feguirement resistance to solar radiafion is not specified but may be specified in the
relevant detail specification.

6.5.11 Solvent and contaminating fluids

The-fequirement resistance to golvents and contaminating fluids is not specified but mgy be
specified in the relevant detailspecification.

6.5.12 Salt mist and sulphur dioxide

Not gpplicable.

6.5.13 Water immersion

Not gpplicable.

6.5.14 Hygroscopicity

The amount of moisture gained after 3 h shall not exceed 1 %-by in weight.

6.5.15 Wicking

The test solution shall not wet the filter paper at the end of 6 h.

6.5.16 Flame propagation characteristics of a single cable

When-required If indicated in the relevant detail specification, the test shall be performed in
accordance with IEC 61156-1. Local regulations can apply.
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6.5.17 Flame propagation characteristics of bunched cables

2023

When-regquired If indicated in the relevant detail specification, the test shall be performed in
accordance with IEC 61156-1. Local regulations can apply.

6.5.18 Resistance to fire

Not applicable.

6.5.19 Halogen gas evolution

6.5.2 Smoke generation

accofdance with IEC 61156-1. Local regulations can apply.

6.5.21 Toxic gas emission

When-regquired If indicated in the relevant detail specification, (the test shall be perform
accofdance with IEC 61156-1. Local regulations can apply.

6.5.22 Integrated fire test

Whehrequired If indicated in the relevant detail specification, the test shall be perform
accofdance with IEC 61156-1. Local regulations cat apply.

The blank detail specification for cables described in this document-will-bepublished-ag
6115p-8-1 is given in Annex A and<should be used to identify a specific product.

When completing the detail specification, the following information shall be supplied:

a) cpnductor size and type;

b) number of elements;

c) cable construction details;
d)—cptegory-number{(5e,6, 6,7 7a)to-describe basicperformance requirements;
d) npminalkimpedance of the cable;

e) eleétrical requirements;

i If indicated in the relevant detail specification, the test shall|be perform

Introduction to the blank detail specification

ed in

ed in

ed in

H—flammabilify-requiremenis-

f)

transmission requirements;

g) mechanical requirements;

h) environmental requirements;

i)

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
and 9
cabli

NOTE
mechd

The
spec

blank detail specification includes additional recommended environmental character
everities, which are derived from the environmental classifications that are sp%
hg for various environments.

Environmental classifications are presented in ISO/IEC 11801-1 with three levels of (Jify in four
nical, ingress, climatic, and electromagnetic; thus, in tabular form, they are referred to e "MICE ta

q).

fication described here. N

N

stics
d for

hreas:
ble".

detail specification shall be written in accordance with the Iaye)(b’of the blank detail

The numbers shown in square brackets in the following pages @spond to the following ftems

of re

(1]
(2]
(3]
[4]
(5]
[6]

[7]
(8]
(9]

[10]
[11]

[12]

luired information, which shall be entered in the spacessg(gvided.

Name and address of the organization that has e;Qred the document.
IEC document number, issue number and da@ issue.

Address of the organization from which the{&o ument is available.
Related documents. Q:\

Any other reference to the cable, na@al reference, trade name, etc.

A complete description of th@ able including any distinguishing perform
characteristics. K\

Details of the cable materié@nd construction.
Special requirements f@ nding radius or operating temperatures.

List of cable cha,rg;leristics. They are separated into electrical, transmis
mechanical and ghyitonmental characteristics.

Appropriate lause references in the sectional specification IEC 61156-1.

require s of the sectional specification IEC 61156-8.

Cor@gﬂs — Relevant remarks.

Requireqréﬁs applicable to this cable. The values entered shall meet as a minimum the

ance

sion,

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

Sectional specification: IEC 61156-8
Blank detail specification: IEC 61156-8:2023, Annex A

[5] Additional information: ..............coviiiiiiien,

[6] Cable description:

ahla conctriiotinn. IEC 61156.8 - [12]1 Cammantc
[7] J =T
20237,
subclause
5.2.2 Conductor:
5.2.3.1 Insulation material:

Maximum diameter:

5.2.3.2 Colour code of insulation:

5.2.4.2 Screening of the cable element:
Tape material

Drain wire

Braid wire

Braid material

5.2.5 Cable make-up¢

Protective wiapping

5.2.6 Screening of the cable core:
Tape<material

Minimum overlap

Drain wire

Braid wire

Braid material

5.2.7 Sheath

Material

Nominal thickness
Colour

Maximum overall diameter

Marking
Ripcord
528 ldentification
5.2.9 Finished cable:
Packaging

(8]

Minimum bending radius for static bending:

Minimum bending radius for dynamic bending:
Temperature range for installation:

Operating temperature range under static conditions:
C1:-10 °C to +60 °C

C2: -25°C to +70 °C

C3: -40 °C to +70 °C
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[9] [10] [11] [12] Comments
Characteristics IEC 61156-8:
2023,
subclause
Electrical characteristics 6.2
and tests
Conductor resistance 6.2.1 < ... Q/km
Resistance unbalance 6.2.2 <. %
within a pair
Dielgctric strength
Conductor/conductor 6.2.3 | ..... kV DC/AC for ... min/ ... s
Conductor/screen 6.2.3 | ... kV DC/AC for ... min/ ... s
Insullation resistance
Conductor/conductor 6.2.4 2 ... MQ - km
Conductor/screen 6.2.4 2 ... MQ - km
Mutyal capacitance 6.2.5 < ... pF/m
Cap4dcitance unbalance pair 6.2.6 < ... pF/m
to grpund
Trangfer impedance 6.2.7
Coupgling attenuation 6.2.8
Currgnt-carrying capacity 6.2.9 .. mA Respective installation
conditions shall be
specified

Resiptance of the screen 6.2.10 < ... mQ/m
Transmission 6.3
charfpcteristics
Velotity of propagation 6.3.2
Phage delay 6.3.3.1 <...ns/100 m
Diffefential phase delay 6,3¢3:2 < ...ns/100 m
(skey)
Envifonmental 6.3.3.3
temperature coefficient
Attefquation 6.3.4
Attenjuation at 20 °C 6.3.4.1 < ...dB/100 m
Atteuation at elevated
temperatures;
Envifonmghtal
temperdture’ coefficient

6342 < %I°C
Unbalance attenuation 6.3.5 > ...dB
near-end (TCL)
Unbalance attenuation 6.3.5 > ...dB
far-end (EL TCTL)
Near-end crosstalk 6.3.6 > ...dB
Attenuation to crosstalk 6.3.7 > ...dB
ratio far-end
Impedance 6.3.11
Return loss 6.3.12 > ...dB
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[9] [10] [11] [12] Comments
Characteristics IEC 61156-8:
2023,
subclause
Mechanical and 6.4
dimensional
characteristics
Dimensional requirements 6.4.1
Insulation diameter ... mm
Sheath thickness ... mm
Ovenat-streatirdrameter FETELALLERS
Elonpation at break of the 6.4.2 > ... %
conductors
Tendile strength of the 6.4.3 2 ...MPa
insulfption
Elonpation at break of the 6.4.4 = ... %
insullption
Adhgsion of the insulation 6.4.5
to the conductor
Elonpation at break of the 6.4.6 > ... %
shedth
Tendile strength of the 6.4.7 > ...MPa
shedth
Crush test of the cable 6.4.8 =1 000 N over 100Nnm (linear) min. Optional MICE levels
M1: = 45 N over 25 mm
(linear) min.
M2: 21 100 N over
150 mm (linear) min.
M3: =2 200 N over
150 mm (linear) min.
Imp4ct test of the cable 6.4.9 > ... J Optional MICE levels
M1:21J
M2:210J
M3:230J
Bending under tension 6.4.10
Repgated bending 6.4.11 500 cycles, no cracking of the
insulation or sheath or loss of
continuity of the metallic
components
Tendile perfermance of the 6.4.12
cabld
Shodktest 6.4.13 Not applicable
Bump test 6.4.14 Not applicable
Vibration test 6.4.15 Not applicable
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[9] [10] [11] [12] Comments
Characteristics IEC 61156-8:
2023,
subclause

Environmental 6.5

characteristics

Shrinkage of insulation 6.5.1 <. %

Wrapping test of insulation 6.5.2 Not applicable

after thermal ageing

Bending test at low 6.5.3

temperature

Elonpation of break of the 6.5.4 2 ...%

shedth after ageing

Tendile strength of the 6.4.5 2 ...MPa

shedth after ageing

Shedth pressure at high 6.5.6 Not applicable

temperature

Cold|bend test of the cable 6.5.7

Heat] shock test 6.5.8 Not applicable

Damp heat steady state 6.5.9 Not applicable

Solaf radiation 6.5.10 Optional MICE levels
C1: not applicable
C2, C3: under
consideration

Solvents and contaminating 6.5.11

fluid

Salt mist and sulphur 6.5.12 Not applicable

dioxide test

Watgqr immersion test 6.5.13 Not applicable

Hygrpscopicity 6.5.14

WicKing 6.5.16

Flame propagation 65,16

chargcteristics of a single

cabld

Flame propagation 6.5.17

chargcteristics of bunched

cablgs

Halopen gas evaotltion 6.5.19

Smoke generation 6.5.20 The requirement and fthe
test method shall be
specified in the detailed
specification.

Toxic gas emission 6.5.21

Integrated fire test 6.5.22
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[9] [10] [11] [12] Comments
Characteristics IEC 61156-8:

2023,

subclause

When a characteristic applies but a specific value is not considered necessary, then NS for Not Specified should
be entered at the appropriate place. When NS is used, the appropriate requirements in the specification should

apply.
ESD requirements are considered not applicable.

NOTE 1 When a characteristic is marked as not applicable, it is not required by Clause 4 to Clause 7 of this
document but can be required in the detail specification.

NOTE 2 Ingress requirements using particles are not applicable to a cable. A

NOTE 3 Electromagnetic requirements follow the given in the MICE scheme given in ISO/IEC 1@‘-’1:2017,
6.2.4; they have been dealt with by using the requirements that are given for transfer impedanaaf d coupling
atterjuation.

NOTE 4 The proposed severities follow the MICE scheme of ISO/IEC 11801-1:2017, G%g.lDepending off the

actugl need of end users, other severities can be agreed between customer and suppli?,rs,
£
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INTERNATIONAL ELECTROTECHNICAL COMMISSION

MULTICORE AND SYMMETRICAL PAIR/QUAD CABLES
FOR DIGITAL COMMUNICATIONS -

Part 8: Symmetrical pair cables with transmission
characteristics up to 1 200 MHz -
Work area wiring — Sectional specification

FOREWORD

1) Thie International Electrotechnical Commission (IEC) is a worldwide organization for standardization comprising
alllnational electrotechnical committees (IEC National Committees). The object of IEC is to promote interngtional
coloperation on all questions concerning standardization in the electrical and electroniefields. To this erjd and
in pddition to other activities, IEC publishes International Standards, Technical Specifications, Technical Rgports,
Publicly Available Specifications (PAS) and Guides (hereafter referred to as“V'IEC Publication(s)”).| Their
préparation is entrusted to technical committees; any IEC National Committee interested in the subject dedlt with
may participate in this preparatory work. International, governmental and non-goevernmental organizations lijaising
with the IEC also participate in this preparation. IEC collaborates closely with the International Organizatfon for
Standardization (ISO) in accordance with conditions determined by agreement between the two organizatipns.

2) Thee formal decisions or agreements of IEC on technical matters expréss; as nearly as possible, an international
cohsensus of opinion on the relevant subjects since each technical committee has representation from all
interested IEC National Committees.

3) IEC Publications have the form of recommendations for international use and are accepted by IEC National
Cdmmittees in that sense. While all reasonable efforts are“made to ensure that the technical content ¢f IEC
Publications is accurate, IEC cannot be held responsible for the way in which they are used or fqr any
miginterpretation by any end user.

4) In|order to promote international uniformity, IEG¢National Committees undertake to apply IEC Publidations
tragnsparently to the maximum extent possible in their national and regional publications. Any divergence between
anly |IEC Publication and the corresponding national or regional publication shall be clearly indicated in the[latter.

5) IECL itself does not provide any attestation\ of conformity. Independent certification bodies provide confprmity
aspessment services and, in some areas, access to IEC marks of conformity. IEC is not responsible fpr any
sefvices carried out by independent certification bodies.

6) Alllusers should ensure that they -have the latest edition of this publication.

7) N(d liability shall attach to IEC\or its directors, employees, servants or agents including individual experfs and
megmbers of its technical conimittees and IEC National Committees for any personal injury, property damage or
other damage of any nature whatsoever, whether direct or indirect, or for costs (including legal feeg) and
expenses arising out (of\the publication, use of, or reliance upon, this IEC Publication or any othgqr IEC
Publications.

8) Atfention is drawn\to' the Normative references cited in this publication. Use of the referenced publicatipns is
indispensable for.the correct application of this publication.

9) At{ention 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.

IEC 6 1156-8 has been prepared by subcommittee 46C: Wires and symmetrical cables, of IEC
technical committee 46: Cables, wires, waveguides, RF connectors, RF and microwave passive
components and accessories. It is an International Standard.

This part of IEC61156 is to be read in conjunction with IEC 61156-1:2023 and
IEC 61156-7:2023.

This second edition cancels and replaces the first edition published in 2009, and
Amendment 1:2013. This edition constitutes a technical revision.

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

a) align clauses with IEC 61156-1:2023;
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b) additional reference to IEC 62153-4-9 test method (triaxial) for coupling attenuation
measurement to be consistent with all other parts of the IEC 61156 series;

c) incorporation of blank detail specification.

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

Draft Report on voting

46C/1229/CDV 46C/1234/RVC

Full information on the voting for its approval can be found in the report on voting indicated in
the apove table.

The

This
acco
at w
desc

A lis

symn

The
stabi
spec

language used for the development of this International Standard is English.

dance with ISO/IEC Directives, Part 1 and ISO/IEC Directives, IEC Supplement, ava

ibed in greater detail at www.iec.ch/publications.

ity date indicated on the IEC website under webstore.iec.ch in the data related t
fic document. At this date, the document will be

e rgconfirmed,

e withdrawn,

e re¢placed by a revised edition, or

o a

mended.

document was drafted in accordance with ISO/IEC Directives, Part 2, @nd developgd in

lable

vw.iec.ch/members_experts/refdocs. The main document types ,developed by IECQ are

of all parts in the IEC 61156 series, published under the general title Multicorgq and
netrical pair/quad cables for digital communications, can{e found on the IEC websit¢.

ommittee has decided that the contents of this dogument will remain unchanged unfjil the

b the
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MULTICORE AND SYMMETRICAL PAIR/QUAD CABLES
FOR DIGITAL COMMUNICATIONS -

Part 8: Symmetrical pair cables with transmission
characteristics up to 1 200 MHz -
Work area wiring — Sectional specification

1 cope

This jpart of IEC 61156 relates to IEC 61156-1 and IEC 61156-7. The cables described h
are sppecified up to 1 200 MHz and are specifically designed to build work area-cords.

It coyers a cable having four individually screened (S/FTP) pairs. The cable can be pro
with & common screen over the cable core.

The [ransmission characteristics are specified up to a frequen€y of 1 200 MHz and
tempgrature of 20 °C.

erein

ided

at a

The ¢ables covered by this sectional specification are inténded to operate with voltageg and
currgnts normally encountered in communication systems and support the delivery of DC low
voltape remote powering applications. These cablessare’not intended to be used in conjunction

with low impedance sources, for example the electric*power supply of public utility mains.

2 ormative references

The following documents are referred to.in the text in such a way that some or all of their co
conslitutes requirements of this document. For dated references, only the edition cited ap
For pndated references, the latest edition of the referenced document (including
amendments) applies.

IEC 60304, Standard colgurs for insulation for low-frequency cables and wires

ntent
blies.
any

IEC $1156-1:2023, Multicore and symmetrical pair/quad cables for digital communicatigns —

Part |1: Generic spegcification

IEC 62153-4:3, Metallic communication cable test methods — Part 4-3: Electromagnetic

compatibility (EMC) — Surface transfer impedance — Triaxial method

IEC 62153-4-5, Metalffc_communication cable test methods — Part 4-5. Efectromagnetic

compatibility (EMC) —Screening or coupling 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

IEC 61156-7, Multicore and symmetrical pair/quad cables for digital communications — Part 7:
Symmetrical pair cables with transmission characteristics up to 1 200 MHz — Sectional

specification for digital and analogue communication cables

3 Terms and definitions

For the purposes of this document, the terms and definitions given in IEC 61156-1 apply.
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ISO and IEC maintain terminology databases for use in standardization at the following
addresses:

o |EC Electropedia: available at https://www.electropedia.org/

e |SO Online browsing platform: available at https://www.iso.org/obp

4 Installation consideration

er of

C to

4.1 General remarks

Instafatiereensiderationsare-defiredintEC-E64H-56—1-

4.2 | Bending radius of installed cable

The bending radius of the installed cable shall not be less than 4 times the outside diame

the cpble.

4.3 | Climatic conditions

Unddr static conditions, the cables shall operate in the temperature range from -20

+60 C. The temperature dependence of the cables is specified for, screened cables and should

be taken into account for the design of actual cabling systems,

The

detail specification.

When applications demand remote powering, the mraximum temperature of the conductor

not &
chan

xceed the maximum operating temperature® of the cable. Dielectric performance c3
hjed permanently due to over exposure.6f-high temperatures.

5 Material and cable construction

5.1

The

and i
for fi
etc.)

5.2
5.2.1
The

General remarks

choice of materials and-cable construction shall be suitable for the intended applic

e performance (such as burning properties, smoke generation, evolution of halogen
and remote powering.

Cable construction

General

recommended temperature range during installation should be indicated in the rel¢vant

shall
n be

ation

hstallation of the cable: Particular care should be taken to meet any special requirements

gas,

cable construction shall be in accordance with the materials, dimensions and ass

mbly

detai

5.2.2

Is given in the relevant detail specification.

Conductor

The conductor shall be a solid or stranded annealed copper conductor, in accordance with
IEC 61156-1, and should have a nominal diameter between 0,4 mm and 0,65 mm. The stranded
conductor should have preferably seven strands. Higher conductor diameters may be used if
compatible with the connecting hardware.
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3 Insulation
3.1 Insulation material

The conductor shall be insulated with a suitable thermoplastic material. Examples of suitable
materials are:

polyolefin;

— fluoropolymer;

low-smoke halogen-free thermoplastic material.

be continuous and shall have a thickness such that the completed cable meets the. spe

requi

con

5.2.

The :{sulatlon may be solid or cellular with or without a solid dielectric skin. I'he insulation

ements. The nominal thickness of the insulation shall be compatible with the_meth
dlctor termination.

3.2 Colour code of insulation

The ¢olour code is not specified but shall be indicated in the relevant de€tail specification
coloyrs shall be readily identifiable and shall correspond reasonably with the standard co

sho

wn in IEC 60304.

NOTE| It is acceptable to mark or stripe the "a" wire with the colour of the\"8/wire to facilitate pair identificat

5.2.

5.2.4.

j Cable element
1

Cable element type

The ¢able element shall be a screened twisted pair.

5.2.

The

the
doc
con

5.2.

4.2 Screening of the cable element

minimum braid coverage shallcbe such as to meet the screening requirements o
ument. The individual compaonents used to screen the cable element shall be in eleg
tact.

5 Cable make-up

The ¢able elements/shall be assembled to form the cable core.

The [core of the-cable may be wrapped with a protective layer of non-hygroscopic

non

-yvicking material.

shall
cified
bd of

The
lours

screen for the cable element shall“\be in accordance with IEC 61156-1. If a braid is lised,

this
trical

and

5.2.6| Screening of the cable core

A screen for the cable core may be provided. The screen shall be in accordance with
IEC 61156-1.

5.2.7 Sheath

The sheath material shall consist of a suitable thermoplastic material.

Examples of suitable materials are:

polyolefin;

PVC;

fluoropolymer;

low-smoke halogen-free 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.

5.2.8 Identification
5.2.8.1 Cable marking

Each length of cable shall bear the name of the supplier and the cable type and, when provided,
the ypar of manufacture, using one of the Tfollowing methods:

a) coploured threads or tapes;

b) printed tape;

c) pfinting on the cable core wrapping;
d) mnjarking on the sheath.

Addifional markings, such as length marking, etc., are permitted. If used;’such markings should
be indicated in the relevant detail specification.

5.2.8,.2 Labelling

The following information shall be provided either on a labetattached to each length of finished
cablg or on the outside of the product package:

a) type of cable;

b) sppplier's name or logo;
c) year of manufacture;

d) lgngth of cable in metres.

5.2.9 Finished cable

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

6 Characteristics and requirements

6.1 General remarks

Clauge 6 lists~the characteristics and minimum requirements of a cable complying with this
document..Test methods shall be in accordance with IEC 61156-1:2023, Clause 6.

6.2 Electrical characteristics and tests

6.2.1 Conductor resistance

The maximum conductor resistance shall not exceed 14,5 Q/100 m of cable.

6.2.2 Resistance unbalance within a pair

The resistance unbalance within a pair shall not exceed 2,0 %.

6.2.3 Dielectric strength

The test shall be performed on conductor/conductor and conductor/screen with 1,0 kV DC for
1 min or, alternately, with 2,5 kV DC for 2 s.
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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.

When installed in conjunction with power cables, local regulations can require a higher test

volta

ge

6.2.4 Insulation resistance

The test, immediately after the dielectric strength test, shall be performed on

— conductor/conductor;

- C

bnductor/screen.

The finimum insulation resistance at 20 °C shall not be less than 5 000 MQ-km.

6.2.5 Mutual capacitance

The mhutual capacitance is not specified but may be indicated in the relevant detail specification.

6.2.6
The

Capacitance unbalance pair to ground

maximum capacitance unbalance pair to ground shall’ hot exceed 1 200 pF/km

frequency of 1 kHz.

6.2.7

When measured using the triaxial method (IEC 62153-4-3), the transfer impedance sha

exce

NOTE|

6.2.8

When measured using the absorbing clamp method (IEC 62153-4-5) or the triaxial mé

(IEC

Transfer impedance

bd the values listed in Table 1 at the indicated frequencies.

Table 1 — Transfer impedance

Frequency range Maximum surface transfer impedance
MHz mQ/m
1to 10 10
10 to 100 10x £/10

Values in the range 10 MHz to 100 MHz are equal to IEC 61156-5, Grade 1.

Coupling attenuation

62153-4-9), the coupling attenuation in the frequency range from 30 MHz to 1 200

shall

meeéet the requirements indicated in Table 2.

at a

| not

pthod
MHz

NOTE

Table 2 — Coupling attenuation

Frequency range Minimum coupling attenuation
MHz dB
30 to 100 85,0
100 to 1 200 85,0-20xlogyq (f/100)

Values in the range 30 MHz to 1 000 MHz are equal to IEC 61156-5, Type I.


https://iecnorm.com/api/?name=1f6b85cbe6f2438b61f7b11f45bb5e2a

-12 - IEC 61156-8:2023 © |IEC 2023

6.2.9 Current-carrying capacity

The maximum current-carrying capacity is not specified but may be indicated in the relevant
detail specification. Further guidance with respect to current carrying capacity is provided by
ISO/IEC TS 29125 and the test method described in IEC 61156-1-4.

6.2.10 Resistance of the screen

The maximum longitudinal DC resistance value of the individual screens or an overall screen
shall be less than 20 mQ/m.

6.3 Transmission characteristics
6.3.1 General remark

All thie tests shall be carried out on a cable length of 50 m, unless otherwise spécified.

6.3.2 Velocity of propagation (phase velocity)

The fequirement is not specified but may be indicated in the relevantidetail specification.

6.3.3 Phase delay and differential phase delay (delay skew)
6.3.3]1 Phase delay

The phase delay, 7, shall not exceed the value obtained from:

£

e

=500+ fns/100m] (1)

wherg

T
A
6.3.3.2 Differential.phase delay (delay skew)

g the phase delay in ns/100 ‘m;

g the frequency in MHz.

Diffefential phase délay (delay skew) is the difference in phase delay between any two screened
cablg elements.

When the phase delay is measured at 10 °C £ 3 °C and 40 °C £ 1 °C, the maximum differ¢ntial
phasg defay (delay skew) at a given temperature shall not be greater than 25,0 ns/100 m in the
freqt1ency range from 4 MHz to 1 200 MHz.

6.3.3.3 Environmental effects

The differential delay (delay skew) due to temperature shall not vary by more than £10 ns/100 m
over the temperature range from —20 °C to +60 °C while still meeting the differential phase
delay (delay skew) of 6.3.3.2.

6.3.4 Attenuation («)
6.3.4.1 Attenuation at 20 °C operating temperature

The maximum attenuation a of any pair in the frequency range 4 MHz to 1 200 MHz shall be
less than, or equal to, the value obtained from Formula (2) using the corresponding values of
the constants given in Table 3.


https://iecnorm.com/api/?name=1f6b85cbe6f2438b61f7b11f45bb5e2a

IEC 61156-8:2023 © |IEC 2023

- 13—

<

a=Ax\f+Bx f+ [dB /100 m] (2)
Jr
Table 3 — Attenuation, constant values
Constants
A B c
2,70 0,015 0,3
NOTE| Cable performance between 1 MHz and 4 MHz is achieved by design only and it is therefore_not nec¢ssary
to tesf for this performance below 4 MHz.
The yalues in Table 4 are for information only:
Table 4 — Attenuation values
Frequency Maximum atténuation at 20 °C
MHz dB/100 m
4 5,6
10 8,8
16 11,1
31,25 15,6
62,5 22,3
100 28,5
200 41,2
300 51,3
600 75,1
900 94,5
1000 100,4
1200 11,5
6.3.4,.2 Attenuation at elevated ambient temperatures
The increase in attenuation due to elevated temperatures shall not be greater than 0,2 %/°C.

6.3.5 Unbalance attenuation near-end (7CL, EL TCTL)

The minimum unbalance attenuation near-end (transverse conversion loss or TCL) shall be
equal to, or greater than, the value obtained from Formula (3) for all frequencies, f, in the

frequency range from 1 MHz to 250 MHz:

TCL = 40,0-10xlogyo (/)  [dB]

NOTE 1 Values in the range 1 MHz to 30 MHz are equal to IEC 61156-5, Level 1.

3)

TCL requirements for frequencies higher than 250 MHz may be defined in the detail

specification.


https://iecnorm.com/api/?name=1f6b85cbe6f2438b61f7b11f45bb5e2a

- 14 - IEC 61156-8:2023 © |IEC 2023

NOTE 2 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.

The minimum equal-level far-end unbalance attenuation (equal-level transverse conversion
transfer loss or EL TCTL) shall be equal to, or greater than, the value obtained from Formula (4)
for all frequencies, f, in the range from 1 MHz to 30 MHz.

EL TCTL =35,0-20x%logyq (/) [dB] (4)

NOTE|3 Values in the range 1 MHz to 30 MHz are equal to IEC 61156-5:2020, Level 1.

EL TICTL requirements for frequencies higher than 30 MHz may be defined inithe detail
specification.

6.3.6] Near-end crosstalk (PS NEXT, NEXT)

The worst-pair power-sum near-end crosstalk, PS NEXT, of any pair forall frequencies ih the
range¢ 4 MHz to 1200 MHz shall be equal to, or greater than,,the value obtained |[from
Formula (5).

PS NEXT =103,0-15xlogyq (/)% [dB] (5)

wherk f'is the frequency in MHz.

NOTE| The cable performance between 1 MHz and“4*MHz is achieved by design only and it is therefofe not
necespary to test for this performance below 4 MHz,

The yalues given in Table 5 are for infakmation only. For those frequencies where the calculated
valug of PS NEXT is greater than 75(dB, the requirement shall be 75 dB.

Table 5 —~'Near-end crosstalk, power-sum (PS NEXT)

Frequency Minimum PS NEXT

MHz dB

4 75
10 75
16 75
31,25 75
625 75
100 73
200 68
300 66
900 59
1000 58
1200 57

The minimum pair-to-pair NEXT for any pair combination shall be at least 3 dB better than the
PS NEXT for any pair.
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6.3.7

Far-end crosstalk (PS ACR-F, ACR-F)

The worst-pair power-sum equal level far-end crosstalk, PS ACR-F, of any pair for all frequencies
in the range 4 MHz to 1 200 MHz shall be equal to, or greater than, the value obtained from

Formula (6).

PS ACR-F =91-20xlogy(f) [dB] (6)
whergFisthefrequency imiviHz:
NOTE| The cable performance between 1 MHz and 4 MHz is achieved by design only and it is<therefofe not
necespary to test for this performance below 4 MHz.
If FEKT loss is greater than 90 dB, calculation of PS ACR-F loss is not required:
The yalues given in Table 6 are for information only. For those frequencieswhere the calculated

value

of PS ACR-F is greater than 75 dB, the requirement shall be 75 dB-

Table 6 — Far-end crosstalk (PS ACR-F)

Frequency Minimum PS ACR-F

MHz dB for 100 m
4 75
10 71
16 67
31,25 61
62,5 55
100 51
200 45
300 41
600 35
900 32
1000 31
1200 29

PS4

The ‘In;inimum pair-to-pair ACR-F for any pair combination shall be at least 3 dB better tha

RF for any pair.

r the

6.3.8

Alien (exogenous) near-end crosstalk

Generally proven by design.

6.3.9

Alien (exogenous) far-end crosstalk

Generally proven by design.

6.3.1

0 Alien (exogenous) crosstalk of bundled cables

Generally proven by design.
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6.3.11 Impedance

The impedance requirement is specified as fitted or mean characteristic impedance at a certain
frequency.

The impedance measured in accordance with IEC 61156-1 shall be 100 Q £+ 5 Q at 100 MHz.
The return loss shall also be measured.

Further background on the measurement of fitted and mean characteristic impedance can be
foun in IFC TR 61156-1-2 Recommendations givpn in IFC TR 61156-1-2 and

IEC TR 61156-1-5 for improvement of measurement uncertainty should be considered.

6.3.12 Return loss (RL)

The minimum return loss of any pair in the frequency range indicated in Tables7 shall be grgater
than the values in Table 7.

Table 7 — Return loss

Frequency range Minimum return loss
MHz dB
41010 20,0+5,0%logyq (/)
10 to 20 25,0
20 to 250 25,0-8,6xlogqq (//20)
250 to 600 15,6
600 to 1 200 15,6 -10xlogqq (///600)

6.4 | Mechanical and dimensional characteristics and requirements
6.4.1 Dimensional requirements

The diameter of insuldtion, the nominal thickness of the sheath and the maximum oyerall
diampter of the sheath are not specified, but shall be indicated in the relevant detail
specfification.

6.4.2 Elongation at break of the conductors

The rlninimum elongation at break of the conductor shall be not less than 8 %.

6.4.3 Tensile strength of the insulation

The tensile strength of the insulation is not specified, but may be indicated in the relevant detail
specification.

6.4.4 Elongation at break of the insulation

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

6.4.5 Adhesion of the insulation to the conductor

The adhesion of the insulation to the conductor is not specified, but may be indicated in the
relevant detail specification.
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