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SPECIFICATION FOR THE TESTING OF BALANCED AND
COAXIAL INFORMATION TECHNOLOGY CABLING -
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FOREWORD

e International Electrotechnical Commission (IEC) is a worldwide organization for standardization comp

-operation on all questions concerning standardization in the electrical and electronic fields, To this en
addition to other activities, IEC publishes International Standards, Technical Specifications;"\Technical Re|
blicly Available Specifications (PAS) and Guides (hereafter referred to as "IEC Pupblication(s)").
eparation is entrusted to technical committees; any IEC National Committee interested)in-the subject dea
by participate in this preparatory work. International, governmental and non-governmental organizations li
th the IEC also participate in this preparation. IEC collaborates closely with the (lhternational Organizati
andardization (ISO) in accordance with conditions determined by agreement between the two organizati

e formal decisions or agreements of IEC on technical matters express, as nearly as possible, an interng
nsensus of opinion on the relevant subjects since each technical committee has representation frg
erested IEC National Committees.

mmittees in that sense. While all reasonable efforts are made t0 ensure that the technical content g
blications is accurate, IEC cannot be held responsible for¢the way in which they are used or fo
sinterpretation by any end user.

order to promote international uniformity, IEC National ‘Committees undertake to apply IEC Public
nsparently to the maximum extent possible in their national and regional publications. Any divergence be
y IEC Publication and the corresponding national or regional publication shall be clearly indicated in the

C itself does not provide any attestation of cenformity. Independent certification bodies provide conf
sessment services and, in some areas, access to IEC marks of conformity. IEC is not responsible fg
rvices carried out by independent certification bodies.

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

embers of its technical committees-and IEC National Committees for any personal injury, property dam
her damage of any nature whatsoever, whether direct or indirect, or for costs (including legal fee
penses arising out of the (publication, use of, or reliance upon, this IEC Publication or any othe
blications.

tention is drawn to thétNormative references cited in this publication. Use of the referenced publicati
Hispensable for the_correct application of this publication.

tention is drawnyto the possibility that some of the elements of this IEC Publication may be the subject of |
hts. IEC shall*not'be held responsible for identifying any or all such patent rights.

commented version (CMV) of the official standard IEC 61935-2:2022 edition

liability shall attach to IEC or its directors, employees, servants or agents including individual experg and

rising

national electrotechnical committees (IEC National Committees). The object of IEC is to promote-international

d and
ports,
Their
t with
hising
bn for
ns.

tional
m all

C Publications have the form of recommendations for international use and are accepted by IEC Ngtional

f IEC
I any

htions
ween
atter.

rmity
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tion

A vertical bar appears in the margin wherever a change has been made. Additions are in
green text, deletions are in strikethrough red text. Experts' comments are identified by a
blue-background number. Mouse over a number to display a pop-up note with the
comment.

This publication contains the CMV and the official standard. The full list of comments is
available at the end of the CMV.


https://iecnorm.com/api/?name=c20b7d264090b919601da64d486b76dd

-6- IEC 61935-2:2022 CMV © IEC 2022

IEC 61935-2 has been prepared by IEC technical committee 46: Cables, wires, waveguides,
R.F. connectors, R.F. and microwave passive components and accessories. It is an
International Standard.

This fourth edition cancels and replaces the third edition published in 2010. This edition
constitutes a technical revision.

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

a) inclusion of cords up to category 8.1 and category 8.2, as defined in ISO/IEC 11801-1

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

Draft Report on voting

46/868/FDIS 46/869/RVD

Full Information on the voting for its approval can be found in the repdrton voting indicated in
the gbove table.

The Janguage used for the development of this International Standard is English.

A list of all parts of the IEC 61935 series, under the generaltitle Specification for the testihg of
balahced and coaxial information technology cabling,.can be found on the IEC website.

This|document was drafted in accordance with ISO/IEC Directives, Part 2, and developg¢d in
accordance with ISO/IEC Directives, Part 1 and ISO/IEC Directives, IEC Supplement, available
at www.iec.ch/members_experts/refdocs. Fhe”main document types developed by IEQ are
desdribed in greater detail at www.iec.ch/standardsdev/publications.

The rommittee has decided that the contents of this document will remain unchanged unt|l the
stabllity date indicated on the IE€:-website under webstore.iec.ch in the data related tg the
spedific document. At this date ,-the document will be
e reconfirmed,

e withdrawn,

—

bplaced by a revised edition, or

e amended.

IMAORTANT - The 'colour inside' logo on the cover page of this publication 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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INTRODUCTION

YV

This|part of IEC 61935 covers testing of balanced and coaxial cords,@r use as equipment

cordp, patch cords, and CP cords, as specified in ISO/IEC 11801-1 a@?}elated standards
N

The test methods described in this document are suitable for a lanced or coaxial corgls or
cabl¢ assemblies that include connector terminations at each&. 1

N

Coaxial cords for connecting equipment are constr tg using cable conforming tq the
IEC p1196-1 series and connectors conforming to theé{) 61169-1 series.

Balapced cords for connecting equipment argit nstructed using cable conforming tq the
IEC p1156-1 series and connectors conformi o the IEC 60603-7 series, IEC 61076-34104,
IEC p1076-3-110, IEC 61076-2-101, and IE&%O?G-Z-mQ.

Therefore, an object of this document i o provide test methods to ensure compatibility of qords

to bg used in cabling in accordance with ISO/IEC 11801-1 and to demonstrate their performpnce
and feliability during their opera{ig lifetime.
O

Q
C)O
A

O
D
&



Originally limited to cords made from balanced cables, IEC 61935‑2 ED4 also includes cords made from coaxial cables.
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SPECIFICATION FOR THE TESTING OF BALANCED AND
COAXIAL INFORMATION TECHNOLOGY CABLING -

Part 2: Cords as specified in ISO/IEC 11801-1 and related standards

Thislnternational Standard-—oprovides methods to-ensure compatibilitvof balanced-cords 1o be
HHSHHtefRatohalotaRaara—proveesSRetnroasSto-enRsSure-compatbhityo+daHaRcea-Ccoreas{o0-be
usa in_cablina acecordinagto ISOUNEC- 11801 and nrovides test methods and asapcelated
use CaoHRg—acCorGig oo 9o 1+16v HC—pPFOHGEeS TeS+HMEetn oGS ahRG—_aSSOCiatea
reaulrements to demonstrate the nerformance -and reliabhilitv of these halanced cerds dliring
reguremetstocemnohsStkate e Pero R ceahRcreHanhity o esSeDaaRce_CeEaSGHHRG
theirl operational lifetime his International Standard - mav_also- - be used for=-brevidinal test
meH-operatohat—Hetme—mHSHhterfiatonar—otaRaara—may—aSo0—HbeUSeaFof~provHaiRgrtest

This|part of IEC 61935 specifies test methods for balanced and coaxial{egrds, which are psed
as efuipment cords, patch cords, and CP cords, within cabling systems, in accordance|with
ISO/JEC 11801-1. The test methods and associated requirements ake Pprovided to demonsjrate
performance and reliability and to ensure compatibility of these ‘balanced and coaxial dords
durinng their operational lifetime. This document may alsgnbe used for providing| test
metHodology for assessing the performance of other cords. 2

2 Normative references

The following documents are referred to in the text)in such a way that some or all of their content
constitutes requirements of this document. Forrdated references, only the edition cited appglies.
For lundated references, the latest edition of the referenced document (including|any
amephdments) applies. |3

IEC p0068-2-61, Environmental testing — Part 2-61: Test methods — Test Z/AMBABDM: Climatic
seqyence

IEC p0512-26-100, Connectdrs for electronic equipment — Tests and measuremenfs -
Part|26-100: Measurement: setup, test and reference arrangement and measurement$ for
connlectors accordingAEC 60603-7 — Tests 26a to 26g

IEC p0512-27-1Q0° Connectors for electronic equipment — Tests and measuremenfs -
Part|27-100: Signral integrity tests up to 500 MHz on 60603-7 series connectors — Tests 2fa to
279

IEC pQ&%2-28-100, Connectors for electronic equipment — Tests and measuremenfs -
Part'26=166: Sl'yual' fllfcyll'fy tests 2] % to2- 666 MHHz=—TFests28ato 28y %
IEC 60512-29-100, Connectors for electronic equipment — Tests and measurements -

Part 29-100: Signal integrity tests up to 500 MHz on M12 style connectors — Tests 29a to 29g

IEC 60603-7:2008, Connectors for electronic equipment — Part 7: Detail specification for 8-way,
unshielded, free and fixed connectors

IEC 60603-7-1, Connectors for electronic equipment — Part 7-1: Detail specification for 8-way,
shielded, free and fixed connectors


The scope is expanded to cover test methods for balanced and coaxial cords.

The normative reference list has been expanded considerably to cover the entire range of coaxial and balanced, cables and connectors, components for all ISO/IEC 11801‑1 standard metallic cabling links and channels.

The upper frequency range for the principle test procedure for balanced connectors and respective test fixtures has been extended from 1 000 MHz to 2 000 MHz.

https://iecnorm.com/api/?name=c20b7d264090b919601da64d486b76dd
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IEC 60603-7-2, Connectors for electronic equipment — Part 7-2: Detail specification for 8-way,
unshielded, free and fixed connectors, for data transmissions with frequencies up to 100 MHz

IEC 60603-7-3, Connectors for electronic equipment — Part 7-3: Detail specification for 8-way,
shielded, free and fixed connectors, for data transmission with frequencies up to 100 MHz

IEC 60603-7-4, Connectors for electronic equipment — Part 7-4: Detail specification for 8-way,
unshielded, free and fixed connectors, for data transmissions with frequencies up to 250 MHz

IEC 60603-7-5, Connectors for electronic equipment — Part 7-5: Detail specification for 8-way,
Shie U‘GU’, flGG dllu’ lrll)(b'ul bUIIIIb'bl‘UIb, lrUI U'dl:d l:ldllbllll’bbl‘ullb VVl'l‘I’l flcqucubfco up I:U 250 fV;‘ V4

IEC p0603-7-7, Connectors for electronic equipment — Part 7-7: Detail specificatiog for 84way,
shielded, free and fixed connectors for data transmission with frequencies up to 600 MHz

IEC p0603-7-41, Connectors for electronic equipment — Part 7-41: Detail |specificatiop for
8-wqy, unshielded, free and fixed connectors, for data transmissions with frequencies up tq 500
MH?Z|

IEC B0603-7-51, Connectors for electronic equipment — Part 7-51) Detail specification fpr 8-
way,| shielded, free and fixed connectors, for data transmissions with frequencies up tol 500
MHz

IEC p0603-7-71, Connectors for electronic equipmedt{— Part 7-71: Detail specificatiop for
8-wgy, shielded, free and fixed connectors, for data’ transmission with frequencies Up to
1 00p MHz

IEC p0603-7-81, Connectors for electronic egquipment — Part 7-81: Detail specificatiop for
8-wqgy, shielded, free and fixed connectors; for data transmissions with frequencies (p to
2 00D MHz [5

IEC p0603-7-82, Connectors for\glectronic equipment — Part 7-82: Detail specificatiop for
8-wqgy, 12 contacts, shielded, freé-and fixed connectors, for data transmission with frequefcies
up tg 2 000 MHz |5

IEC p0966-1, Radio freqirency and coaxial cable assemblies — Part 1: Generic specification —
General requirements and test methods

IEC p1076-2-10%3Connectors for electronic equipment — Product requirements — Part 2{101:
Circtyilar conpetiors — Detail specification for M12 connectors with screw-locking

IEC B10F622-109, Connectors for electronic equipment — Product requirements — Part 24109:
Circylar€onnectors — Detail specification for connectors with M 12 x 1 screw-locking, for|data
transmission frequencies up to 500 MHz

IEC 61076-3-104, Connectors for electronic equipment — Product requirements — Part 3-104:
Detail specification for 8-way, shielded free and fixed connectors for data transmissions with
frequencies up to-1000 2 000 MHz

IEC 61076-3-110, Connectors for electronic equipment — Product requirements — Part 3-110:
Rectangutarconnectors— Detail specification for-shielded; free and fixed connectors for data
transmission with frequencies up to-1000 3 000 MHz



The upper frequency range for connectors for balanced cords has been extended from 1 000 MHz to 2 000 MHz.

The upper frequency range for connectors for balanced cords has been extended from 1 000 MHz to 2 000 MHz.
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IEC 61156-1, Multicore and symmetrical pair/quad cables for digital communications — Part 1:
Generic specification

IEC TR 61156-1-2, Multicore and symmetrical pair/quad cables for digital communications —
Part 1-2: Electrical transmission characteristics and test methods of symmetrical pair/quad
cables

IEC 61156-5, 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 $1156-6, Multicore and symmetrical pair/quad cables for digital communications = PeLrt 6:
Symmetrical pair/quad cables with transmission characteristics up to 1 000 MHz — Work |area
wiring — Sectional specification

IEC B1156-9, Multicore and symmetrical pair/quad cables for digital commuhfjcations — Part 9:
Cables for channels with transmission characteristics up to 2 GHz — Sectibhal specification |6

IEC B1156-10, Multicore and symmetrical pair/quad cables for digital édymmunications — Paft 10:
Cables for cords with transmission characteristics up to 2 GHz — Ségtional specification [6

IEC p1169-1, Radio-frequency connectors — Part 1: Geféric specification — Geheral
requfrements and measuring methods

IEC B1169-1 (all parts), Radio-frequency connectorgy~Part 1

IEC B1169-2, Radio-frequency connectors — Patt-2: Sectional specification — Radio frequency
coaxjial connectors of type 9,52

IEC B1169-24, Radio-frequency conngc¢tors — Part 24: Sectional specification — Radio
freqency coaxial connectors with sekeéw coupling, typically for use in 75 Q cable networks

(tyrg F)
IEC B1196-1 (all parts), Coaxiaf communication cables — Part 1

IEC p1935-1:2009, Spegification for the testing of balanced and coaxial information technqlogy
cabling — Part 1: Installed balanced cabling as specified in ISO/IEC 11801-1 and related
stanglards

IEC B1935-1F1y" Specification for the testing of balanced and coaxial information technglogy
cabling —Rart 1-1: Additional requirements for the measurement of transverse conversion|loss
and pquallevel transverse conversion transfer loss

IEC 61935-1-2, Specification for the testing of balanced and coaxial information technology
cabling — Part 1-2: Installed balanced cabling as specified in ISO/IEC 11801 — Additional
requirements for measurement of resistance unbalance with field test instrumentation

IEC 62153-4-11, Metallic communication cable test methods — Part 4-11: Electromagnetic
compatibility (EMC) — Coupling attenuation or screening attenuation of patch cords, coaxial
cable assemblies, pre-connectorized cables — Absorbing clamp method

IEC 62153-4-15, Metallic communication cable test methods — Part 4-15: Electromagnetic
compatibility (EMC) — Test method for measuring transfer impedance and screening attenuation
— or coupling attenuation with triaxial cell


The upper frequency range for cables for balanced cords has been extended from 1 000 MHz to 2 000 MHz.

The upper frequency range for cables for balanced cords has been extended from 1 000 MHz to 2 000 MHz.
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ISO/IEC 11801-1, Information technology — Generic cabling for customer premises — Part 1:
General requirements

ISO/IEC 14763-4,

premises cabling — Part 4: Measurement of end-to-end (E2E) links

3 Terms and definitions

Information technology — Implementation and operation of customer

For the purposes of this document, the following terms and definitions-given-intEC 6193514

and-

the following apply.

ISO
addr

3.1

cabl
com
inten

3.2

and IEC maintain terminological databases for use in standardization at thesfotlo
Psses:
FC Electropedia: available at https://www.electropedia.org/

50 Online browsing platform: available at https://www.iso.org/obp

e assembly
bination of cable(s) and connector(s) with specified performance, used as a single
ded to be a part of a cabling link as defined in ISO/IEC 14801-1 (or equivalent)

congolidation point cord

cabli

3.3
cord
cablg¢, cable unit or cable element with a, minimum of one termination; a cable assemb
ed in IEC 61935-1 whatever its targeted use

defin

NOTH

ng between the consolidation point to the telecgmmunications outlet(s)

wing

unit

y as

D
D
[oR

equiptren

3.4

equipment cord

cord

3.5
patc|
cord

3.6

connecting to equipment

h cord
specifigally used to establish connections on a patch panel

worl
cord

{ aréa cord

specifically connecting to work area equipment

4 General Requirements and test configuration
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4.1 Cord components: cable and connector

The specifications in this document cover cords used within channels in cabling systems in
accordance with ISO/IEC 11801-1, e.g. equipment cords, patch cords, work area cords, and
consolidation point (CP) cords.

The cabling standards specified in ISO/IEC 11801-1 comprise two basic types of electrical
cords._ie balanced and coaxial

Cords shall conform to the requirements given in ISO/IEC 11801-1 and in the @? detail
spedifications. (1/

Balapced cord cable components shall conform to the requirements givenk IEC 611%6-1,
IEC p1156-5, IEC 61156-6, IEC 61156-9, and IEC 61156-10, and e blank detail
spedifications. Balanced cord connector components shall conform to r@ equirements given
in the IEC 60603-7 series, IEC 61076-3-104, IEC 61076-3-110 C 61076-2-101, | and
IEC p1076-2-109, and in the blank detail specifications; IECG%) -7 series 8-pole RJ45
connector types include IEC 60603-7-1, IEC 60603-7-2, I,/% 603-7-3, |EC 60603}7-4,

IEC p0603-7-5, IEC 60603-7-7, IEC 60603-7-41, IE 03-7-51, IEC 60603-7-71,
IEC p0603-7-81, and IEC 60603-7-82. g\\
O
Coaxial cord cable components shall conform to théquirements given in the IEC 61196-1
serigs, and in the blank detail specifications. Coaxm(% d connector components shall conform
to thg requirements given in the IEC 61169-1 ser| cluding IEC 61169-2, IEC 61169-24| and
in the blank detail specifications.

The component cables and connectors fg’%ords are specified in ISO/IEC 11801-1 and i the

blank detail specifications.

A\Q
Thede test methods and procedu& for cords are specified in ISO/IEC 11801-1 and in its
refernence ISO/IEC 14763-4, st rds for cabling channel conformance and test procedufes.

N

Thegde test proceduresgc,ords conform to the test procedure standards listed in Table 1

C)Q'able 1 — Test procedure standards for cords

N\
0§ Cord type Coaxial cable cords Balanced cable cords
\Y
\O Test procedure IEC 60966-1 IEC 61935-1

o
4.2 §/o-rd-tes‘ts

4.2.1 General

Cords shall be tested in accordance with the procedures specified herein.

The cord tests include two groups of tests: acceptance tests that may be performed on each
cord or representative samples, and periodic tests that are only performed on representative
samples.

The acceptance tests described in this document shall be performed on a minimum sample of
5 % of each lot/batch of cords. It is recommended to perform the acceptance test of this
document on each cord.
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The periodic tests described in this document are type tests that shall be performed in

accordance with the quality system of the manufacturer.

In addition to the detail specifications, other certification test schedules for cords can refer to

these tests.

Parameters specified in this document, which are not tested in accordance with a particular
detail specification, are tested by design by using qualified components, which are tested

with

accordingly.

For JthUl bUIdO, thU uab:co GII(A‘l bUIIIICbtUID oha“ bU GOOCOOCd ocpalatc:y ;II Cl\/buldall <
their|respective standard unless there are no component standards. In this case, all 4
perfgrmed on the cords, including interface tests. C)
4.2.2 Acceptance tests Qq,q’

.

Primfary, electrical transmission, compliance tests, shall be performed: (l/
/

a) isual inspection (balanced and coaxial cords); Q(b
a) wire map (balanced cords); N
b) return loss (balanced and coaxial cords);

C)(b
c) pair-to-pair NEXT and PS NEXT (balanced cords). g\\<</
®)

—

Addifional optional tests may be performed when Qe compliance of cord or asse
components to respective component standards ha been assured: |7

d) ipsertion loss and attenuation (balanced an &xial cords);

e) pair-to-pair ACRF and PS ACRF (balancedcords);

f) dlien crosstalk, PS ANEXT and PS A ﬁ? , (balanced cords);

g) Unbalance attenuation, TCL and E&@CTL, (balanced cords);

h) upling attenuation (screened\'@Ianced cords);

i) reening attenuation and‘t@hsfer impedance (screened balanced and coaxial cords);
j) propagation delay (bala@ and coaxial cords);

k) delay skew (balancg\c‘:ords);

) C resistance ( ced and coaxial cords);

m) OC resistanc@qn alance within pairs (balanced cords);

n) OC resis& unbalance between pairs (balanced cords).

The cc@ce tests are described in Clause 5.

are

mbly

4.2.

Secondary, mechanical and environmental, qualification tests:

a) tensile strength;
b) flexure;

c) bending/twisting;
d) crushing;

e) dust test;

f) climatic sequence;

The periodic tests are described in detail in Clause 6.



More additional optional transmission tests have been added: e.g., alien crosstalk, unbalance attenuation, coupling attenuation, and screening attenuation.
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4.3 Cord test procedure
4.3.1 General

Acceptance tests are based directly on the results of specific electrical transmission
parameters' measurements, which are described herein. The electrical transmission
parameters' measurements are made using qualified test fixtures with reference test heads.

Periodic tests are based indirectly on the results of electrical transmission parameters'
measurements, the same as acceptance tests, which are made before and after subjecting a
sample to specific mechanical and environmental conditioning procedures, which are also
desqribetereim.

4.3.4 Electrical transmission parameters, test fixtures and reference test heads
4.3.3.1 General

A tespt fixture and reference test head are constructed from a selected standard conngctor,
which conforms to 3 layers of transmission performance specifications:

Hirst layer, basic transmission performance requirements in accordance with the respeftive
gomponent connector standard.
[«

econd layer, additional transmission performance requiréments for a reference test head
connector), in accordance with the respective component connector test standard;
gdditional requirements ensure sufficient additiopal\Jperformance margins, which| are
bquired to accurately measure the basic, standargtransmission performance requirements.

—

hird layer, special transmission performance ‘tequirements for a reference test Head,
connector), in accordance with the respectiveyeomponent connector test standard; spgcial
pquirements ensure specialized perfopmance parameter requirements for spécific
onnectors, e.g. crosstalk compensation specifications of the IEC 60603-7 sgries’
onnectors.

O O = —

4.3.2.2 Coaxial cords transmissioh parameters test requirements

Coaxial cords' transmission parameters test shall conform to the requirements of IEC 609¢6-1,
and phall be in accordance with-Annex A. |8

4.3.3.3 Balanced cotds transmission parameters test requirements

Balapced cords' tragsimission parameters test shall conform to the requirements of IEC 61935-1
and |EC TR 61156<1-2 and shall be in accordance with Annex B. |9

5 Acceptance tests and additional optional tests

5.1 Visual inspection (balanced and coaxial cords)

Visual inspection of-balanced cords shall be performed-by—visual-inspection—with-—normal-or
corrected-vision without-any additional magnification:

a) the condition, workmanship and finish are satisfactory;

b) the marking, when specified in the relevant specification, is legible;

c) mechanical damage is absent and there is no undesired movement or displacement of parts;
d) flaking of materials or finishes is absent;

e) the length as specified.


Specific test requirements details for coaxial cords are given in Annex A.

Specific test requirements details for balanced cords are given in Annex B.
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5.2 Wire map (balanced cords)

A conductor map test is intended to verify correct pin termination at each end and to check for
installation connectivity errors. For each of the conductors in the cable, and the screen(s), if
any, the conductor map indicates

a) continuity to the remote end;

b) shorts between any two or more conductors/screen(s);

c) transposed pairs (balanced cords);

d) reversed pairs (balanced cords);

e) dplit pairs (balanced cords);

—
N
Q

ny other connection errors.

Iltemp a) and b) are applicable to coaxial cords.

Corrgect connectivity of telecommunications outlet/connectors is defined in ISO/IEC 11801-{1-({er

equiyatent)—and-is-illustrated-inFigure 2 {forfourpair-eables) or within the detail specificdtion.

Balahced cord wire map shall be tested in accordance with IEC 61935~1 and a conformant rgsult
shall be reported as "pass".

2 2
3 3
6 6
5 5
4 4
7 7
8 8

Screen -=F---------------- Screen
IEC 1229/09
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%,
_NEXTconnectqrg.(\ - (NEXTcable + 2-ILconnector )

NEXTz4,q = —10-log| 10 10 5% 410 10 ~ RFEXT
K\
xO
O
N
© @)

= NEXT|ocal _(NEXTremote +2'(ILcabIe +ILconnect0rD

NEXT onnectors =—20log 10 20 +10 20

IL, = —L
cable,dB ~ “cable, 100m, dB "7g
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NEXTcaple,L,dB = NEXTcaple, 100 m,dg — 10-log

L acable,100m,dB

1-10100 5

1-10

Qcable,100m,dB

5

4B
< 1=2
4B
< 1=2
< 1=2
Length +m 2-m L s
4-MHz 65,0 65,0 65,0 e E =
100 MHz 46.8 46;2 451 442 4B
250{MHz 2oz e e N E =
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Table 7—Category 7 A—balaneed—eel.:d—NEX:I'—requ#ements

the assumntions-that were used-in-the-devélonment oflcord

1.8+

0;25/f

410600 | 4101000 || MHz
1.8+
0,04+

0;2/f

0,0091-f+
0,25/Nf

F4-15-log(f)

0,017-1+

0;25/f

74,3~

1-090-MHz

In-adeordancewith ISO/ANEC 14141801

T agoordatcC Wit oo E o T rOuU 5 th Tt oo U Pt o tHat W e Tr T o Ot C v CTop et ocora

B fe

horizonfal-cable;

forcord-cable

NEXT-dord-cable;

Cable dsymptotic
impedapce
el
insertigh-loss
Test-hedad-mated
et e
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5.3 Return loss (balanced and coaxial cords)

Return loss measurements and tests shall be performed in accordance with IEC 61935-1 and
IEC TR 61156-1-2 for balanced cords, and in accordance with IEC 60966-1 for coaxial cords.

5.4 Pair-to-pair NEXT and PS NEXT (balanced cords)

Pair-to-pair NEXT and PS NEXT measurements and tests shall be performed in accordance
with [EC 61935-1 and IEC TR 61156-1-2 for balanced cords.

5.5 Insertion loss and attenuation (balanced and coaxial cords)

IEC p1935-1 and IEC TR 61156-1-2 for balanced cords, and in accordance with | 0966-1

Inseftion loss and attenuation measurements and tests shall be performed in acco%s?& with
for cpaxial cords.

5.6 | Pair-to-pair ACRF and PS ACRF (balanced cords) "19

Pair{to-pair ACRF and PS ACRF measurements and tests shall be p‘%ﬂp’rmed in accordpnce
with [IEC 61935-1 and IEC TR 61156-1-2 for balanced cords. '\Q

5.7 | Alien crosstalk, PS ANEXT and PS AACREF, (balanced(cords)

Alien] crosstalk, PS ANEXT and PS AACRF measuremen&\nd tests shall be performgd in
accordance with IEC 61935-1 and IEC TR 61156-1-2 foqannced cords.

5.8 | Unbalance attenuation, TCL and EL TCTI\K%aIanced cords)

Unbalance attenuation, TCL and EL TCTL mé‘a\?urements and tests shall be performgd in
accordance with IEC 61935-1 and IEC TR &\t@6-1-2 for balanced cords.

Unbalance attenuation, TCL and EL T@measurements and tests shall also be performgd in
accordance with IEC 61935-1-1.

b\
5.9 | Coupling attenuation{\@k‘éened balanced cords)

Coupling attenuation meagfrements and tests shall be performed in accordance |with
IEC $1935-1 and IEC '@1156-1-2 for screened balanced cords.

Coupling attenua icg)measurements and tests shall also be performed in accordance|with
IEC $2153-4-1 IEC 62153-4-15.
)

)

5.10( S @mng attenuation and transfer impedance (screened balanced and coaxial
éﬂs

AN

Scre€ning attenuation and transier impedance measurements and tests shall be performed in
accordance with IEC 61935-1 and IEC TR 61156-1-2 for screened balanced cords, and in
accordance with IEC 60966-1 for coaxial cords.

Screening attenuation and transfer impedance measurements and tests shall also be performed
in accordance with IEC 62153-4-11 or IEC 62153-4-15.

5.11 Propagation delay (balanced and coaxial cords)

Propagation delay measurements and tests shall be performed in accordance with IEC 61935-1
and IEC TR 61156-1-2 for balanced cords, and in accordance with IEC 60966-1 for coaxial
cords.
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5.12 Delay skew (balanced cords)

Delay skew measurements and tests shall be performed in accordance with IEC 61935-1 and
IEC TR 61156-1-2 for balanced cords.

5.13 DC resistance (balanced and coaxial cords)

DC resistance measurements and tests shall be performed in accordance with IEC 61935-1 and
IEC TR 61156-1-2 for balanced cords, and in accordance with IEC 60966-1 for coaxial cords.

5.14 DC resistance unbalance within pairs (balanced cords)

Measurements and tests of DC resistance unbalance within pairs shall be perfofmgd in
accordance with IEC 61935-1 and IEC TR 61156-1-2 for balanced cords.

Measurements and tests of DC resistance unbalance within pairs shall alsodegsperforméd in
accordance with IEC 61935-1-2.

5.15| DC resistance unbalance between pairs (balanced cords)

Measurements and tests of DC resistance unbalance between (airs shall be performgd in
accordance with IEC 61935-1 and IEC TR 61156-1-2 for balanced cords.

Meagsurements and tests of DC resistance unbalance betwegn pairs shall also be performed in
accofrdance with IEC 61935-1-2.

6 Periodic tests, procedures

6.1 General

Where specifiedin this clause, the acceptance tests’ transmission performance requirenjents
of Clause-5"4-shall be met before and after conditioning tests.

6.2 | “Tensile strength

6.2.1 Object

To determine the mechanical strength and, when required, electrical stability of the-balanced
cord when subjected to an axial force.

6.2.2 Procedure

A tensile force as specified in the relevant detail specification shall be applied to the two
connectors along the common axis of the cable and connectors.

Preparation shall be made after initial visual inspection (before all the subsequent tests).
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Mark the outer cable sheath at the end of the connector boot at both ends of the-balaneed cord
as—indicated—in—Figure—4. The marks are required to identify movement of the cable sheath

caus

Sl

ed by the mechanical stresses during subsequent tests.

=

IEC 1352/10

If the
sheq

6.2.3

The
to 1
capt
mec
speg
and
requ

Fina
mov

Q

connector has a shrink-tube as part of the boot, the mark shall be made on the@r d
th right at the end of the shrink-tube. (1/
N
Requirements "1,

mm maximum-{see-Figure-5}. This visual inspection shall be
vation or attachment of a cable sheath to a connector wi
nanical tests required in this specification.

movement of the cable relative to the connector, during and after ?ﬁ» test, shall be lin

'withstand all climatic

ified-in-the-detail-specification- After the tensile strength he insertion loss, return
NEXT (balanced cords), if specified by the deta;{a specification, shall meet
rements of that specification. Q

visual inspection shall be made after all te Qave been finished. The outer sh
ement is visible through the movements of trg\\marks at the outer cable sheath.

6.2.4

Reqmireme&o be given in the detail specification:

able

hited

ed to ensure thaf the

and
le-as
loss
the

eath

\ ‘.‘— Max. 1 mm

O

S Fioure 5 Finalvieual :

Detai@cification

a)

a@of the force (normally 50 N for balanced cords);

b) duration and method of application of the force;
c) NEXT (balanced cords);
d) return loss;

e) the allowed movement of the outer cable sheath relative to the connector boots.

6.3
6.3.1

Flexure

Object

To determine the ability of the-balanced cord to withstand bending at the junction of the cable
and connector.
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6.3.2 Procedure

The test shall be performed using a fixture shown in Figure 1.

+90°

_~

FIVOl

Adaptor secured — both
connectors latched

280
220

llF=2N

Figure 1 — Fixture for-balancéd cord flexure test

IEC

A mihimum force, F = 2 N, and sufficient forcgdo keep the cable straight and in the directipn of
the grrow shall be used. A flexure is a rotation of the fixture of 180°. The rate of flexure ghall
be 2D per minute, or as specified in the relevant detail specification.

6.3.3 Requirements

Aftad the test the balancedcord interface dimensions shall bhe within the csnacified limits
~Artef—the—tesSt—the—oadahRee o coFrc—thterace—GHeRsSioRsS—Shant—oBe—WHHH tHe—SpeciHed tS
Electrical test reauirementsistatad-inthe relevant detail snecification-shall be compliedwi
eteciHcattestreqgtHreme s state aHhthefretevantaetaH-SspectHcattoR-shaHbe-compHea—-WHR

After the flexure, test/tje return loss and NEXT (balanced cords); as specified by the detpiled
spedification, it shall sneet the requirements of that specification.

6.3.4 Information to be given in the detail specification

Inf . | . in | fication:
a) Number of flexures, normally 500;

b) NEXT{batarmcedTords);
c) Return loss;
d) Whether or not electrical tests shall be applied with the-balaneed cord still on the fixture.

6.4 Bending
6.4.1 Object

To determine the ability of the-balanced cord to withstand bending of the cable by-checking
testing return loss and NEXT (balanced cords) compliance after bending.
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6.4.2 Procedures

A-balanced cord,~which is placed into a "U" shape,-has-te-be and is connected to the ports of a
suitable network analyser (Figure 2, position A). During recording of the return loss or the NEXT
(balanced cords), the cable is wound clockwise around a mandrel for 180° (Figure 2, position
B), is unwound to the starting position, is wound anticlockwise for 180° around the mandrel
(Figure 2, position C), and is again unwound to its starting position. The initial position of the
mandrel shall be chosen that only the straight parts of the "U" will be bent during the test.
Unless otherwise specified, the radius of the mandrel shall be 120 mm.

ImY
Dot

a) Starting position

DUT

r I
IEC
IEC
b) Clockwise rotation position

% BUT
I
IEC

'».s
c) Anticlockwise rotation position

Figure 2 — Bending test: assembly in U shape

6.5 | Twisting
6.5.1 Object

To determine the ability of the-balaneced cord to withstand twisting of the cable by chegking
retunnNloss and NEXT (balanced cords) compliance after twisting.

6.5.2 Procedures

A-balaneed cord, which is in a "U" shape,-has-te shall be connected to a suitable network
analyser (Figure 3, position A). During the recording of the return loss and the NEXT (balanced
cords), the mandrel in the middle of the cable is first twisted in a clockwise direction for 180°
(Figure 3, position B) then released to the starting position, twisted anticlockwise for 180°
(Figure 3, position C) and again released to its starting position.

NOTE Depending on the torsional rigidity and the maximum permissible torque at the cable connector's interface,
the maximum twist angle-may-have can need to be reduced.
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c) Anticlockwise twist position

IEC

Unless otherwise specified, the radius of mandrel shall"be 120 mm.
Key

1 NYVA test ports

Figure 3.+ Twisting test: assembly in U shape

6.5.3 Requirements

The feturn loss and NEXT (balanced cords) shall not exceed the limits specified in the relgvant

detal|l specification.

6.6 | Crushing

6.6.1 Object

To determine the ability of a-bataneed cord to withstand a transverse load (or a force) ap

blied

to any part of the cable.

This test is normally performed on the cable before assembly. Where the cable was not tested

for crushing, the-balanced cord shall be tested.

6.6.2 Procedure

A force F shall be applied to a test fixture as shown in Figure 4 at the rate of 0,2 x F per se
maximum. The force shall then be maintained for 60 s + 10 s.

cond
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/

Cord under test
IEC

N

Dimensions ib@metres

100 q/‘],
P

a) Loop-back setup

Cord under test

o
Q.
QQQ IEC
b) Basic up
| 0 Bepgwe
Figure 4 — F|xturg€\®' cable crushing test
b\
6.6.3 Requirements . ®$
D

During and after the test, the returndoss and NEXT (balanced cords) shall be within the limiting
valugs specified in the reIevant@}ml specification.

O
™
6.6. Information to bgg.i)ven in the detail specification

Information to be givmoﬁ&the detail specification:
a) Malue of the %@F normally 800 N;

b) distance frogm'the test region to one of the connectors (1 m maximum);

c) test fix@(Figure 4 loop-back setup or Figure 4 basic setup).

6.7 t test
AN

6.7.1 Object

To determine whether the effects of exposure to dust impair the operational performance of the
balaneed cord and-in-particutar the function of the coupling mechanism.

This test is normally performed on the connector before assembly. Where the connector was
not tested for dust, the-balanced cord shall be tested.

6.7.2 Procedure

Details of a typical test cabinet for carrying out this test are given in 6.7.5. The dust medium
shall be fine powdered silica as detailed in 6.7.5. The dry specimen(s) with connectors mated
and with the back-of-panel portion of fixed connectors and free ends of cable protected, where
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required against ingress of dust, shall be placed in the cabinet simulating the normal operational
altitude.

No relevant part of any specimen shall be closer than 150 mm to the sides, top or bottom of the
cabinet or part of another specimen during the test.

Each test cycle shall be of 15 min duration of which the air blast shall be operated for the first
2 s only.

The number of test cycles to which the specimens will be exposed will be dependent upon the

Sevﬁl;ty Uf CAPUOUIC tU duot :;I[\U:y tU bc IIIUt ;II OCIV;UC. ThU fU::UVV;IIH darc thc PIUfUIIUd test
severities:

a) vere dust conditions 20 cycles;

b) moderate dust conditions 10 cycles;

c) slight dust conditions 2 cycles.

Addifional information for the dust test is given in IEC 60068-2-68.

6.7.3 Requirements

At-tHeconclusion-of After the last cycle, the specimen(s) shall be carefully removed from the
chamber and any surplus dust removed by a light shaking<or blowing. Before uncoupling the
connectors, any measurements required by the detail specification to check for deterioratipn in

perfarmance shall be made.

6.7.4 Information to be given in the detail specification

Information to be given in the detail specification:

a)
b)

c)
d)

6.7.5 Test chamber

duration of test cycle if other than 15:min;

the equivalent altitude if other than‘that covered by the standard atmospheric conditions for
testing;

number of test cycles;

details of visual, mechanieal and electric inspection and tests required-at-the-conclusipn-of
jfter the conditioning, including whether a special tool-may can be required to ajssist
ncoupling of mated‘Connector.

The fabinet ased shall be based on the typical details given below. The essential features| are:

b)
c)
d)

e)

q dense diffusion of the dust-must shall be achieved within 2 s;

a glass observation panel incorporated in an opening door (with externally hand opeinated
wiper);

means for holding the specimens in the cabinet in accordance with the requirements of this
specification and the relevant detail specification;

there shall be no increase in air pressure within the cabinet during the test and especially
during the first 2 s of each cycle;

the test chamber shall be capable of being raised to and maintained at a temperature of
35 °C = 2 °C with a relative humidity not exceeding 60 %. It shall be adjustable so as to
produce a dust concentration sufficient to deposit 25 g+ 5 g in the measuring device
(Figure 5) over a period of 5 min;

materials used for the construction of the cabinet shall be such that there shall be no
contamination of the dust by foreign matter;
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g) details of the powdered medium are as follows: dry silica with grains of 2,5 pm to 50 ym and
grains of 50 ym to 150 ym (50 % of each size).

Dimensions in millimetres

IEC

Key
1 fiye inlets (D = 25 mm) $
2 bdffles A\g

Figure 5 — M@suring device, dust test chamber

6.8 Climatic sequence
6.8.1 General

The coupling attenuation measurement shall be performed in accordance with IEC 62153-4-11
and |IEC 62153-4-15.
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6.8.2 Object

To determine the behaviour of-balanced cords when submitted to climatic sequence.

This test is normally performed on the connector and the cable before-the-assembling assembly.
Where the connector and /or the cable were not tested for climatic sequence, the-balanced cord
shall be tested.

6.8.3 Procedure

The climatic sequence shall be carried out in accordance with IEC 60068-2-61.

a) The climatic category is 40/70/21.

b) The low air pressure is not required.

c) [Duration for high temperature test: 16 h.

d) DQuration for low temperature test: 2 h.

e) High temperature during damp heat test: 55 °C.

6.8.4 Requirements
T ion ] | ifiod . .

Aftell the climatic sequence test, the return loss and NEXTbalanced cords), if specified by the
detalled specification, shall meet the requirements of that specification.

6.8.5 Information to be given in the detail specification

Any deviation from the test method.

The test head reaquirements-devend on-the cateaorvof balanced cordto be tested In cate of
HefesSthReaaregtHremetS~agpenhc-onthecategoryoroaiahceacoratobetesStea—hcape—ot
dendnd whether 3 haclavards comnatihla halancad connector desiaon meeatina the reauirements
cgepghcWhRetRieraoackWai S CcompatitreoaaRcea-CcoRhe o Gesigh-meednRg e fFfequire e tsS
of |E B80603-7Z saried and IEC 8610768-3-110 _or the connector desiaon meetina the reauiremrents
o= OO Uvo-——SEeHESRC 1= o O1+u oo+ OF e CoRhectorGesigh-imeetihgmefrequireretsS
i e e
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A1

Annex A
(normative)

Coaxial cord transmission requirements

General

Coaxial cords shall conform to the transmission requirements given in the detail specification.

Wheh compliance with ISO/IEC 11801-1 is required, the design of the cables and connggtors
shoduld conform to IEC 61196-1 and IEC 61169-1, respectively. 10 @
Coagxial cords should conform to the transmission parameters requirements for;ﬂyrn losq and
shield attenuation given herein. (_19
Refer to the detail specification for other transmission parameters requigggér}ts.
q‘b
. . . N
A.2| Coaxial cord transmission requirements ©
A.2. Coaxial cord return loss s\\<</
A.2.11 General Q S
Coagxial cords may be specified for general purpos&@r specified in ISO/IEC 11801-1, or within
the detail specification. &
b\
A.2.1.2 Generic coaxial cord return Io\‘§>§®
Gengric coaxial cord return loss requir@@nts shall be no less than 1 dB below the respeftive
connector return loss requirementABver the entire specified frequency range, as| per
IEC p1169-1. xO
O
A.2.1.3  Specific coaxi@rd return loss
Spegific coaxial cord . n loss requirements are defined in ISO/IEC 11801-1 or withig the
detal|l specification. O
A.2.2 Coaxi ord screening attenuation
A2.2.1 @mral
Coaxi ds may be specified for general purpose, or specified in ISO/IEC 11801-1, or wWithin
the detail specification
A.2.2.2 Generic coaxial cord screening attenuation

Generic coaxial cords screening attenuation shall be no less than 3 dB below the respective
cable shield attenuation requirement over the entire specified frequency range. Refer to
IEC 60966-2-5.

A.2.2.3 Specific coaxial cord screening attenuation

Specific coaxial cord screening attenuation requirements are defined in ISO/IEC 11801-1 or

withi

n the detail specification.



Specific transmission requirements are referenced to ISO/IEC 11801-1 and specific coaxial cord requirements details are given in IEC 60966-x-x series detail specifications.
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A.3 Coaxial cord testing

A.3.1 Cable and connector design

When compliance with ISO/IEC 11801-1 is required, the design of the cables and connectors
should conform to the applicable parts of IEC 61196-1 and IEC 61169-1, respectively.

A.3.2 Coaxial cord test procedure

Coaxial cords shall be tested in accordance with IEC 60966-1.

A.3.3 Coaxial cords reference test connectors ®
IEC p1169-1 series coaxial connector types include: O
e |EC 61169-2 (Type-9,52); respective test procedure: IEC 61169-1; Qq/q/
e |EC 61169-24 (Type-F); respective test procedure: IEC 61169-1. (l/
/
Refefrence connectors are tested as per the respective connector t%@rocedure and ag per
IEC p1169-1. N
C)(b
&
(( o
L
N
%
s&‘
X
xO
<
>
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Annex B
(normative)

Balanced cord transmission requirements

B.1 General requirements

B.1.1 General

B alapeedcords—shattconformto-thetransmisstonregquirementsgiverithe-detat-speetfiegtion.
This{annex covers normative specifications for test heads requirements for certaj lahced

cordp, which are designed for use in ISO/IEC 11801-1 balanced cabling @'T/ nels| and
compliance to the respective backward compatibility requirements. Q"],

B.1.2 Cable and connector types ﬂ,

Wheh compliance with ISO/IEC 11801-1 is required for balanced t@_‘anng, the design of the
cabl¢s should conform to the applicable parts of the IEC 61156 'ﬁes, and the design of the
connlectors should conform to the applicable parts of IEC 606@3- series, IEC 61076-34{110,
IEC p1076-3-104, IEC 61076-2-101, and IEC 61076-2-109. 1

;\\

B.1.3 Balanced cord connector backward compa@oﬁ}ty

Certain balanced cords designed for compliance th SO/IEC 11801-1 are also designgd to

operpte in accordance with the backward compatibility requirements. Such balanced cords ghall

meef the transmission requirements of their‘\ esignated category and the transmigsion

requjrements of all backward-compatible Io@categories. 12
b\

EXAMPLE A: a category 8.1 balanced cord sha@%et the:
a) Category 6, requirements when tested W\i-&}a category 6, test head;

b) Category 6 requirements when testga\g)lth a category 6 test head;

c) Category 5 requirements whent\ d with a category 5 test head.

EXAMPLE B: a category 6, balegéd cord shall meet the:

a) Category 6 requirem@en tested with a category 6 test head;
b) Category 5 require@9 s when tested with a category 5 test head.
NOTH This doc Qcovers balanced cords specified in ISO/IEC 11801-1, which specifies class D channels|up to

100 MHz asse from components named "category 5", which are equivalent to the components named
"category 5e" ified in other related standards.

The c@ete backward-compatibility requirements for balanced cabling assemblies|and
comporénts are specified in ISO/IEC 11801-1.

Conformance to backward-compatibility requirements is determined by using the appropriate
test heads.

B.2 Balanced cord test configuration

B.2.1 Cable and connector design

When compliance with ISO/IEC 11801-1 is required, the design of the cables and connectors
should conform to the applicable parts of IEC 61156 series, |EC 60603-7 series,
IEC 61076-3-110, IEC 61076-3-104, IEC 61076-2-101, and IEC 61076-2-109.



Specific transmission requirements are referenced to ISO/IEC 11801-1 and specific balanced cord requirements details are given in IEC 61935-2-x series detail specifications.

The purpose for testing cords using test fixtures with centred test heads is given here and further clarified in B.2.4.
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B.2.2 Test configuration and equipment

The reference measurement procedures that are described in this document require the use of
a network analyser, coaxial interface cables, (optional) R.F. transformers (baluns), twisted pair
test leads and impedance matching terminations. As balunless test methods are available, the
use of RF baluns is optional. Measurements using lab equipment (NWA) or a field tester in
accordance with IEC 61935-1 of the applicable level for a tested cord are acceptable.
Requirements for baluns (when used) are provided in IEC 61935-1. The nominal impedance for
the balanced cord test setup and the terminations is 100 Q. Similar tests may be used for other

nomi

The [est configuration Icludes termination iest heads at each end of the cord or assembjy}
the ¢xample of NEXT measurement of screened cord, the basic measurement circyjt

show
segn
IEC
in Fi
test
deta
IEC
Tabl
term

nal impedance values; however, the measurements should be adapted accordingly.

n in Figure B.1, while the test configuration is as shown in Figure B.2. The transmig
hents between calibration planes and reference planes of Figure “B.1

50512-28-100), are comprised of test fixtures and test heads, which are furthér illustiy
jure B.2 (see B.2.4). The terminals on the test equipment connect to the test fixtureg
fixtures connect to the test heads; the test heads connect to the cord under test
led connection configuration and termination requirements, refer to IEC 619
50512-28-100, and the respective detail connector test procedUres standards as
b B.1. For balunless measurements, all pairs shall be terminated with differe
nations as per IEC 61935-1. Resistive type terminations are preferred.

DUT

NA Port 1 |

Screen)

For
s as
sion
(see
ated
: the
For
5-1,
per
ntial

Calibration plane Reference plane Reference plane Calibration plane

IEC

Figure B.1 — Example NEXT loss measurement circuit
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Figure B.2 — Example IEC 60603=7 series 8 pole RJ45 connector type "modular” cq
NEXTF loss balunless test configuration

B.2.

The

The

hetwork analyseftest configuration is described in IEC 61935-1 and IEC TR 61156-142.
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frequency,step size shall be no greater than 1 MHz up to 2 000 MHz for a linear frequ
; for a dogarithmic frequency scale, at least the same number of points shall be U
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Test fixtures shall comply with the additional return loss, NEXT, and FEXT requirements of the
respective connector test fixture requirements per as IEC 61935-1, IEC 60512-28-100, and the
respective detail connector test procedures standards given in Table B.1.

B.2.4

B.2.4.1 General

Balanced cords test head requirements

The measured NEXT and return loss of the balanced cord or assembly is dependent on the
characteristics of the test heads used in the transmission test setup. Balanced cord test heads
are connectors with higher precision qualification requirements, which make them suitable for
testing standard connector transmission requirements.
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Balanced cord test head requirements depend on the category, as specified in
ISO/IEC 11801-1, of the balanced cord to be tested. The test head requirements assure the
specific category performance and the backwards compatibility performance to lower categories
of a balanced connector, as per the requirements of ISO/IEC 11801-1.

When measuring CP cords, one end should use a test head, but the other end should use a
plug that represents a "test plug" for that category; CP cords are otherwise tested as per this
document and IEC 61935-1.

B.2.4.2 Balanced cords test head requirements for IEC 60603-7 series 8-pole RJ45
___connector types

IEC p0603-7 series 8-pole RJ45 connector types include IEC 60603-7-1, IEC -7-2,
IEC p0603-7-3, IEC 60603-7-4, IEC 60603-7-5, IEC 60603-7-7, IEC 3-1-41,
IEC p0603-7-51, IEC 60603-7-71, IEC 60603-7-81, and IEC 60603-7-82. (_1/(1/

Q

Crogstalk centring requirements are specified for the IEC 60603-7 series B—ﬁz[ RJ45 conngctor

type$ to ensure the balanced cord and connector crosstalk compensation and backward-

compatibility requirements as per ISO/IEC 11801-1. 0y
N

The |[EC 60603-7 series 8-pole RJ45 connector types' detail spe/&'frﬁtions and respective detail

test [procedures standards for the measurements of connec ransmission parameterg are

given in Table B.1. 43 s\\
o
Table B.1 — IEC 60603-7 series 8-pole RJ onnector types standards
and respective connector test edures standards
N
>
Connector Frequency S\QTest procedure Frequency
MHz *\S\Q MHz
IEC 60603-7-2 100 $ IEC 60512-26-100 100
IEC 60603-7-3 @
.\\
IEC 60603-7-4 250 IEC 60512-26-100 250
IEC 60603-7-5 xS
IEC 60603-7-41 . d,‘s‘soo IEC 60512-27-100 500
IEC 60603-7-5¢ \
IEC 60603«-‘8,1\, 2000 IEC 60512-28-100 2000
)
B.2.4.3 Bal eCEf cords test head requirements, 3 levels of precision for
s cations limits

ptur ss, NEXT, and FEXT basic requirements as specified by the respective detail
tor standards given in Table B.1.

—

1) The IE@@SOSJ series 8-pole RJ45 type balanced cord test heads shall comply with the

(@]

2) The TEC 60603-7 series 8-pole RJ45 type balanced cord test heads shall comply with the
return loss, NEXT, and FEXT precision test connector requirements as specified by the
respective detail connector test procedure standards given in Table B.1.

3) The IEC 60603-7 series 8-pole RJ45 type balanced cord test heads shall comply with the
NEXT crosstalk loss centring requirements specified below.

B.2.4.4 Balanced cords test head requirements, NEXT loss centring requirements

For each of the two test heads, the best-case NEXT performance of the mated balanced cord
test head shall be centred for twisted pair combinations 3,6-4,5, 1,2-3,6, and 3,6-7,8 as verified
by the following procedure.

1) Measure the mated NEXT loss throughout the frequency range from 10 to the upper
frequency of the category for the low and high limit-value virtual test free connectors as per
the respective detail connector test procedure standards given in Table B.1.


In this edition the detailed specific connector centred test head requirements are clearly referenced to respective connector test procedures for the complete range of four connector specified frequencies. The prior edition contained limited information on centred test head requirements for a single connector specified frequency.
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2) Determine the minimum margin (dB) to the connecting hardware NEXT loss requirements
for both the low and high limit-value virtual test free connectors as per the respective detail
connector test procedure standards given in Table B.1.

3) The difference between these minimum margins for the high and low limit-value virtual test
free connectors shall be less than 2 dB for the pair combination terminated on contacts
3,6-4,5, and 4 dB for the pair combinations terminated on contacts 1,2-3,6 and 3,6-7,8.

There are no centring requirements for twisted pair combinations 1,2-4,5, 4,5-7,8, or 1,2-7,8.

More detailed information on the measurement and application of test head NEXT crosstalk

loss centring is given in IEC PAS 60512-27-200. 14
S

For ¢ategory 6A and category 8.1 modular cord 3645 NEXT measurements, the m@;ln@%r cord
limit$ can be calculated by relaxing the term for Connector NEXT by 1,5 dB to aic t fof the

modplar plug 3645 NEXT range, specified respectively in I|EC 60512-27-100 |and
IEC PAS 60512-27-200, and its measurement repeatability. (-19
Alternative test heads may be used if equivalence is shown. <0Q/

B.2.4.5 Balanced cords test head requirements for non-RJQ§\:onnector types
IEC p0603-7 series (RJ45-compatible) 12-pole non-RJ45 con@or types include:

C 60512 28-100;
IEC 60512-28-100.

FC 60603-7-7 (GG45); respective test procedure: | CG§O512-28-100;
FC 60603-7-71 (GG45); respective test procedt&e
FC 60603-7-82 (GG45); respective test proce@

Test| heads for these connectors’ RJ45-co s&fble operating modes are tested as pef the
respgctive RJ45 connector frequency speci tions’ test procedure, see Table B.1; test hgads
for these connectors’ non-RJ45- com%\lble operating modes shall be tested as| per
IEC p0512-28-100. A\Q)

I[EC p1076 series (RJ45-non- coqj;lee) 8-pole non-RJ45 connector types include:

FC 61076-3-110 (ARJ4®Vespect|ve test procedure: IEC 60512-28-100;
FC 61076-3-104 ( ; respective test procedure: IEC 60512-28-100;
FC 61076-2-10 @% d-code); respective test procedure: IEC 60512-29-100;
FC 61076-2- (M12 x-code); respective test procedure: IEC 60512-29-100.

Test|heads f@%n-R\MS connectors are tested as per IEC 60512-28-100.

Test Ig} (connectors) shall also comply with the additional return loss, NEXT, and HEXT
requir nts of the respective non-RJ45 detail test procedures standards as per IEC 60512-
28-100, and IEC 60512-29-100.



A new reference is made to IEC 60512‑27‑200, which has been created to cover the test fixture, test plug, and test jack requirements, that were imbedded in IEC 61935‑2, the specialized cords standard for ISO/IEC 11801‑1 cords, and place those connector component requirements into a dedicated standard for reference by any relevant cord and assembly standard.
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List of comments

Originally limited to cords made from balanced cables, IEC 61935-2 ED4 also includes cords

made from coaxial cables.

The scope is expanded to cover test methods for balanced and coaxial cords.

The normative reference list has been expanded considerably to cover the entire range of coaxial
and balanced, cables and connectors, components for all ISO/IEC 11801-1 standard metallic

cabling links and channels.

The upper frequency range for the principie test procedure for bamanced CONNECctors
respective test fixtures has been extended from 1 000 MHz to 2 000 MHz.

The upper frequency range for connectors for balanced cords has been extended from-1 000
to 2 000 MHz.

The upper frequency range for cables for balanced cords has been extended from 1 000 M
2 000 MHz.

More additional optional transmission tests have been added: e.g.;-alien crosstalk, unba
attenuation, coupling attenuation, and screening attenuation.

Specific test requirements details for coaxial cords are giveniin/Annex A.
Specific test requirements details for balanced cords are'given in Annex B.

Specific transmission requirements are referencedtoASO/IEC 11801-1 and specific coaxial
requirements details are given in IEC 60966-x-x series detail specifications.

Specific transmission requirements are referenced to ISO/IEC 11801-1 and specific balg
cord requirements details are given in IEC.61935-2-x series detail specifications.

The purpose for testing cords using.test fixtures with centred test heads is given here and fu
clarified in B.2.4.

In this edition the detailed\specific connector centred test head requirements are c
referenced to respective:connector test procedures for the complete range of four conn
specified frequencies. The prior edition contained limited information on centred test
requirements for a single connector specified frequency.

A new reference js’made to IEC 60512-27-200, which has been created to cover the test fi
test plug, and test jack requirements, that were imbedded in IEC 61935-2, the specialized

standard_ forISO/IEC 11801-1 cords, and place those connector component requirements i
dedicated standard for reference by any relevant cord and assembly standard.
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FOREWORD

e International Electrotechnical Commission (IEC) is a worldwide organization for standardization comp

-operation on all questions concerning standardization in the electrical and electronic fields, To this en
addition to other activities, IEC publishes International Standards, Technical Specifications;"\Technical Re|
blicly Available Specifications (PAS) and Guides (hereafter referred to as "IEC Puplication(s)").
eparation is entrusted to technical committees; any IEC National Committee interestedlin-the subject dea
by participate in this preparatory work. International, governmental and non-governmental organizations li
th the IEC also participate in this preparation. IEC collaborates closely with the (lhternational Organizati
landardization (ISO) in accordance with conditions determined by agreement between the two organizati

e formal decisions or agreements of IEC on technical matters express, as nearly as possible, an interng
nsensus of opinion on the relevant subjects since each technical committee has representation frg
erested IEC National Committees.

mmittees in that sense. While all reasonable efforts are made to ensure that the technical content g
blications is accurate, IEC cannot be held responsible for¢the way in which they are used or fo
sinterpretation by any end user.

order to promote international uniformity, IEC National ‘Committees undertake to apply IEC Public
nsparently to the maximum extent possible in their national and regional publications. Any divergence be
y IEC Publication and the corresponding national or regional publication shall be clearly indicated in the

C itself does not provide any attestation of cenformity. Independent certification bodies provide conf
sessment services and, in some areas, access to IEC marks of conformity. IEC is not responsible fg
rvices carried out by independent certification bodies.

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

embers of its technical committees-and IEC National Committees for any personal injury, property dam
her damage of any nature whatsoever, whether direct or indirect, or for costs (including legal fee
penses arising out of the (publication, use of, or reliance upon, this IEC Publication or any othe
blications.

tention is drawn to thétNormative references cited in this publication. Use of the referenced publicati
Hispensable for the_correct application of this publication.

tention is drawnyto the possibility that some of the elements of this IEC Publication may be the subject of |
hts. IEC shall*not'be held responsible for identifying any or all such patent rights.

51935-2.has been prepared by IEC technical committee 46: Cables, wires, wavegu
connectors, R.F. and microwave passive components and accessories. It i
hational Standard.

liability shall attach to IEC or its directors, employees, servants or agents including individual exper§ and

rising

national electrotechnical committees (IEC National Committees). The object of IEC is to promote-international

d and
ports,
Their
t with
hising
bn for
ns.

tional
m all

C Publications have the form of recommendations for international use and are accepted by IEC Ngtional

f IEC
I any

htions
ween
atter.

rmity
r any

ge or
) and
r IEC

ns is

atent

des,
an

This fourth edition cancels and replaces the third edition published in 2010. This edition
constitutes a technical revision.

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

a) inclusion of cords up to category 8.1 and category 8.2, as defined in ISO/IEC 11801-1.
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The text of this International Standard is based on the following documents:

Draft Report on voting

46/868/FDIS 46/869/RVD

2022

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

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

A list of all parts of the IEC 61935 series, under the general title Specification for the testihg of
balahced and coaxial information technology cabling, can be found on the IEC website:

This

accordance with ISO/IEC Directives, Part 1 and ISO/IEC Directives, IEC Supplement, avai

at wi

desdribed in greater detail at www.iec.ch/standardsdev/publications.

The committee has decided that the contents of this document willsemain unchanged unt
stabllity date indicated on the IEC website under webstore.ieC.ch in the data related tg the
spedific document. At this date, the document will be

reconfirmed,
withdrawn,
replaced by a revised edition, or

gmended.

document was drafted in accordance with ISO/IEC Directives, Part 2, and-developgd in

able

ww.iec.ch/members_experts/refdocs. The main document types developed by IEQ are

| the

IMAORTANT - The 'colour inside' logo on the cover page of this publication indicates th
corn

tains colours which are considered to be useful for the correct understanding of] its
contents. Users should therefare print this document using a colour printer.

at it
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INTRODUCTION

This part of IEC 61935 covers testing of balanced and coaxial cords, for use as equipment
cords, patch cords, and CP cords, as specified in ISO/IEC 11801-1 and related standards.

The test methods described in this document are suitable for any balanced or coaxial cords or
cable assemblies that include connector terminations at each end.

Coaxial cords for connecting equipment are constructed using cable conforming to the
IEC 61196-1 series and connectors conforming to the IEC 61169-1 series.

Balaphced cords for connecting equipment are constructed using cable conforming.tq the
IEC p1156-1 series and connectors conforming to the IEC 60603-7 series, IEC 61076-3{104,
IEC p1076-3-110, IEC 61076-2-101, and IEC 61076-2-109.

Thergefore, an object of this document is to provide test methods to ensure compatibility of qords
to bg used in cabling in accordance with ISO/IEC 11801-1 and to demonstrate their performance
and feliability during their operational lifetime.
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1

This

as efuipment cords, patch cords, and CP cords, within cabling systems, in accordance
ISO/JEC 11801-1. The test methods and associated requirements are provided to demonsjrate
perfoarmance and reliability and to ensure compatibility of these balanced andycoeaxial @
during their operational lifetime. This document may also be used for\providing

mettodology for assessing the performance of other cords.

2

The

constitutes requirements of this document. For dated refereneés, only the edition cited apg

For
ame

IEC

sequence

IEC

Part|26-100: Measurement setup, test;and reference arrangement and measurement
connectors according to IEC 60603-7 =Tests 26a to 26g

IEC

Part|27-100: Signal integrity tests up to 500 MHz on 60603-7 series connectors — Tests 2

279

IEC

Part|28-100: Signal.integrity tests up to 2 000 MHz — Tests 28a to 28g

IEC

Part|29-100xSignal integrity tests up to 500 MHz on M12 style connectors — Tests 29a to

IEC

-8- IEC 61935-2:2022 © |IEC 2022

SPECIFICATION FOR THE TESTING OF BALANCED AND
COAXIAL INFORMATION TECHNOLOGY CABLING -

Part 2: Cords as specified in ISO/IEC 11801-1 and related standards

Scope

Normative references

ollowing documents are referred to in the text in such a way.that some or all of their co

undated references, the latest edition of the referenced document (including
ndments) applies.

50068-2-61, Environmental testing — Part 2-61> Test methods — Test Z/ABDM: Clin

50512-26-100, Connectors for electronic equipment — Tests and measuremen

50512-27-100, Connectors\-for electronic equipment — Tests and measuremen

50512-28-100, Connectors for electronic equipment — Tests and measuremen

50512-29-100, Connectors for electronic equipment — Tests and measuremen

part of IEC 61935 specifies test methods for balanced and coaxial cords, which are hsed

with

ords
test

htent
lies.
any

natic

fs —
5 for

fs —
Va to

(s —

fs —
P9g

50603-7, Connectors for electronic equipment — Part 7: Detail specification for 8-

way,

unshielded, free and fixed connectors

IEC 60603-7-1, Connectors for electronic equipment — Part 7-1: Detail specification for 8-way,

shie

Ided, free and fixed connectors

IEC 60603-7-2, Connectors for electronic equipment — Part 7-2: Detail specification for 8-way,
unshielded, free and fixed connectors, for data transmissions with frequencies up to 100 MHz

IEC 60603-7-3, Connectors for electronic equipment — Part 7-3: Detail specification for 8-way,

shie

Ided, free and fixed connectors, for data transmission with frequencies up to 100 MHz

IEC 60603-7-4, Connectors for electronic equipment — Part 7-4: Detail specification for 8-way,
unshielded, free and fixed connectors, for data transmissions with frequencies up to 250 MHz
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IEC 60603-7-5, Connectors for electronic equipment — Part 7-5: Detail specification for 8-way,
shielded, free and fixed connectors, for data transmissions with frequencies up to 250 MHz

IEC 60603-7-7, Connectors for electronic equipment — Part 7-7: Detail specification for 8-way,
shielded, free and fixed connectors for data transmission with frequencies up to 600 MHz

IEC 60603-7-41, Connectors for electronic equipment — Part 7-41: Detail specification for
8-way, unshielded, free and fixed connectors, for data transmissions with frequencies up to 500
MHz

IEC 6 =513 f f = =5 for
8-way, shielded, free and fixed connectors, for data transmissions with frequencies\yp to
500 MHz

IEC B0603-7-71, Connectors for electronic equipment — Part 7-71: Detail specification for
8-way, shielded, free and fixed connectors, for data transmission with frequencies Up to
1 00D MHz

IEC $0603-7-81, Connectors for electronic equipment — Part 7-81.)\Detail specification for
8-wdy, shielded, free and fixed connectors, for data transmissions with frequencies (4p to
2 00D MHz

IEC $0603-7-82, Connectors for electronic equipment —~Part 7-82: Detail specification for
8-wdy, 12 contacts, shielded, free and fixed connectors{_for data transmission with frequencies
up tq 2 000 MHz

IEC $0966-1, Radio frequency and coaxial cable.assemblies — Part 1: Generic specification —
Genegral requirements and test methods

IEC $1076-2-101, Connectors for electronic equipment — Product requirements — Part 2{101:
Circylar connectors — Detail specification for M12 connectors with screw-locking

IEC 61076-2-109, Connectors fok-electronic equipment — Product requirements — Part 24109:
Circylar connectors — Detail_specification for connectors with M 12 x 1 screw-locking, for|data
trangmission frequencies up-to 500 MHz

IEC 61076-3-104, Connectors for electronic equipment — Product requirements — Part 3{104:
Detdlil specification\for 8-way, shielded free and fixed connectors for data transmissions|with
freqyencies up te2°000 MHz

IEC $1076-3:110, Connectors for electronic equipment — Product requirements — Part 3{110:
Detajil specification for free and fixed connectors for data transmission with frequencies §ip to
3 00pMHz

IEC 61156-1, Multicore and symmetrical pair/quad cables for digital communications — Part 1:
Generic specification

IEC TR 61156-1-2, Multicore and symmetrical pair/quad cables for digital communications —
Part 1-2: Electrical transmission characteristics and test methods of symmetrical pair/quad
cables

IEC 61156-5, 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
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IEC 61156-6, Multicore and symmetrical pair/quad cables for digital communications — Part 6:
Symmetrical pair/quad cables with transmission characteristics up to 1 000 MHz — Work area
wiring — Sectional specification

IEC 61156-9, Multicore and symmetrical pair/quad cables for digital communications — Part 9:
Cables for channels with transmission characteristics up to 2 GHz — Sectional specification

IEC 61156-10, Multicore and symmetrical pair/quad cables for digital communications —
Part 10: Cables for cords with transmission characteristics up to 2 GHz — Sectional specification

o

~ . g -
Generic spectieation —  Ge 1eral

N4 400 4 0o A £ 4 D ],
IEC P1T1TOI-1T, Naduro=ircyucritvy cornmircoiors - rdartr.

requfrements and measuring methods
IEC p1169-1 (all parts), Radio-frequency connectors — Part 1

IEC $1169-2, Radio-frequency connectors — Part 2: Sectional specification —|Radio frequency
coaxjial connectors of type 9,52

IEC $1169-24, Radio-frequency connectors — Part 24: Sectional” specification — Radio
freqyency coaxial connectors with screw coupling, typically for use in 75 Q cable networks

(typg F)
IEC $1196-1 (all parts), Coaxial communication cables — Rart 1

IEC $1935-1, Specification for the testing of balanced and coaxial information technglogy
cabling — Part 1: Installed balanced cabling asxspecified in ISO/IEC 11801-1 and related
stanglards

IEC $1935-1-1, Specification for the testing of balanced and coaxial information technqglogy
cabling — Part 1-1: Additional requirements for the measurement of transverse conversion|loss
and equal level transverse conversiontransfer loss

IEC $1935-1-2, Specification for the testing of balanced and coaxial information technglogy
cabling — Part 1-2: Installed “balanced cabling as specified in ISO/IEC 11801 — Additjonal
requfrements for measurement of resistance unbalance with field test instrumentation

IEC $2153-4-11, Metallic communication cable test methods — Part 4-11: Electromaghetic
compatibility (EMC)~+= Coupling attenuation or screening attenuation of patch cords, copxial
cablg¢ assemblies; pre-connectorized cables — Absorbing clamp method

IEC 62153415, Metallic communication cable test methods — Part 4-15: Electromaghetic
compatibility (EMC) — Test method for measuring transfer impedance and screening attenugtion
— or poupling attenuation with triaxial cell

ISO/IEC 11801-1, Information technology — Generic cabling for customer premises — Part 1:
General requirements

ISO/IEC 14763-4, Information technology — Implementation and operation of customer
premises cabling — Part 4: Measurement of end-to-end (E2E) links
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3 Terms and definitions

For t

he purposes of this document, the following terms and definitions apply.

ISO and IEC maintain terminological 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

3.1
cabl
com
inten

3.2

congolidation point cord

cabli

3.3
cord

cablg, cable unit or cable element with a minimum of one termination; a cable assemb

defin

3.4

equipment cord

cord

3.5
patc
cord

3.6
worl
cord

4

4.1

The
acco
cons

e assembly
bination of cable(s) and connector(s) with specified performance, used as a,single
ded to be a part of a cabling link as defined in ISO/IEC 11801-1 (or equivalent)

ng between the consolidation point to the telecommunications outlet(§)

ed in IEC 61935-1 whatever its targeted use

connecting to equipment

h cord
specifically used to establish connections on a patch panel

( area cord
specifically connecting(to'work area equipment

Requirements

Cord components: cable and connector

specifications in this document cover cords used within channels in cabling systen
rdance* with ISO/IEC 11801-1, e.g. equipment cords, patch cords, work area cords,

unit

y as

NS in
and

olidation point (CP) cords.

The cabling standards specified in ISO/IEC 11801-1 comprise two basic types of electrical
cords, i.e. balanced and coaxial.

Cords shall conform to the requirements given in ISO/IEC 11801-1 and in the blank detail

spec

ifications.
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Balanced cord cable components shall conform to the requirements given in IEC 61156-1,
IEC 61156-5, IEC 61156-6, IEC 61156-9, and IEC 61156-10, and in the blank detail
specifications. Balanced cord connector components shall conform to the requirements given
in the IEC 60603-7 series, IEC 61076-3-104, IEC 61076-3-110, IEC 61076-2-101, and
IEC 61076-2-109, and in the blank detail specifications; IEC 60603-7 series 8-pole RJ45
connector types include IEC 60603-7-1, IEC 60603-7-2, IEC 60603-7-3, IEC 60603-7-4,
IEC 60603-7-5, IEC 60603-7-7, IEC 60603-7-41, IEC 60603-7-51, IEC 60603-7-71,
IEC 60603-7-81, and IEC 60603-7-82.

Coaxial cord cable components shall conform to the requirements given in the IEC 61196-1
series, and in the blank detail specifications. Coaxial cord connector components shall conform
to the requirements given in the IEC 61169-1 series, including IEC 61169-2, IEC 61169-24] and
in the blank detail specifications.

The component cables and connectors for cords are specified in ISO/IEC 1180141 and i the
blank detail specifications.

Thede test methods and procedures for cords are specified in ISO/IEG 11801-1 and in its
referience ISO/IEC 14763-4, standards for cabling channel conformancéeyand test procedufes.

Thege test procedures for cords conform to the test procedure standards listed in Table 1

Table 1 — Test procedure standards for cords

Cord type Coaxial cable cords Balanced cable cords

Test procedure IEC 60966-1 IEC 61935-1

4.2 Cord tests
4.2.1 General

Cords shall be tested in accordaneé-with the procedures specified herein.

The [cord tests include two groups of tests: acceptance tests that may be performed on gach
cord|or representative samplées, and periodic tests that are only performed on representptive
samples.

The pcceptance tests described in this document shall be performed on a minimum sample of
5 % |of each lofibatch of cords. It is recommended to perform the acceptance test of| this
document on-each cord.

The [periodic tests described in this document are type tests that shall be performgd in
accordance with the quality system of the manufacturer.

In addition to the detail specifications, other certification test schedules for cords can refer to
these tests.

Parameters specified in this document, which are not tested in accordance with a particular
detail specification, are tested by design by using qualified components, which are tested
accordingly.

For other cords, the cables and connectors shall be assessed separately in accordance with
their respective standard unless there are no component standards. In this case, all tests are
performed on the cords, including interface tests.
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4.2.2 Acceptance tests

Primary, electrical transmission, compliance tests, shall be performed:

a) visual inspection (balanced and coaxial cords);

b) wire map (balanced cords);

c) return loss (balanced and coaxial cords);

d) p

Additional optional tests may be performed when the compliance of cord or

air-to-pair NEXT and PS NEXT (balanced cords).

assembly

com

e) imsertion loss and attenuation (balanced and coaxial cords);

f) p

air-to-pair ACRF and PS ACRF (balanced cords);

oupling attenuation (screened balanced cords);

k)

4.2.3

Secq

O
N
xr —h o~

The

ropagation delay (balanced and coaxial cords);

elay skew (balanced cords);

C resistance (balanced and coaxial cords);

C resistance unbalance within pairs (balanced cords);

C resistance unbalance between pairs (balanced cords).

bcceptance tests are described in Clause 5.

Periodic tests
ndary, mechanical and environmiental, qualification tests:

ensile strength;
exure;
ending/twisting;
rushing;

ust test;

limatic sequence;

periodic'tests are described in detail in Clause 6.

4.3

4.3.1

ta it 43 + af <l <l I + b <l
PUTITITTIO TU TTCOPYTULIVE LUITTPUTITTIU otdliudliuo Tido TTUL UTTIT dooUTlTtTU.

lien crosstalk, PS ANEXT and PS AACREF, (balanced cords);
nbalance attenuation, TCL and EL TCTL, (balanced cords);

reening attenuation and transfer impedance (screened balanced-and coaxial cords);

- Cord-test procedure

General

Acceptance tests are based directly on the results of specific electrical transmission

parameters’ measurements, which are described herein.

The electrical

transmission

parameters' measurements are made using qualified test fixtures with reference test heads.

Periodic tests are based indirectly on the results of electrical transmission parameters'
measurements, the same as acceptance tests, which are made before and after subjecting a
sample to specific mechanical and environmental conditioning procedures, which are also

desc

ribed herein.
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4.3.2 Electrical transmission parameters, test fixtures and reference test heads

4.3.2.1 General

A test fixture and reference test head are constructed from a selected standard connector,
which conforms to 3 layers of transmission performance specifications:

e First layer, basic transmission performance requirements in accordance with the respective

C

omponent connector standard.

e Second layer, additional transmission performance requirements for a reference test head
(connector), in accordance with the respective component connector test standard;

.
(
5
g
g

4.3.2

Coa
and

4.3.2.

Bala
and

bquirements ensure specialized performance parameter requirements” for sp
onnectors, e.g. crosstalk compensation specifications of the IEC|60603-7 sqg
onnectors.

.2 Coaxial cords transmission parameters test requiremeénts

shall be in accordance with Annex A.

3 Balanced cords transmission parameters test requirements
hced cords' transmission parameters test shall €onform to the requirements of IEC 619
EC TR 61156-1-2 and shall be in accordancé.with Annex B.

Acceptance tests and additional optional tests

Visual inspection (balanced and coaxial cords)
Al inspection of cords shall be performed without additional magnification:

he condition, workmanshipand finish are satisfactory;

he marking, when specified in the relevant specification, is legible;
nechanical damage is absent and there is no undesired movement or displacement of p
aking of materials or finishes is absent;
he length @s-specified.

Wire_map (balanced cords)

5 |
5.1

Visu
a) t
b) t
c) 1
d) f
e) t
5.2

A co

ial cords' transmission parameters test shall conform to the-requirements of IEC 609¢6-1,

35-1

arts;

hductor map test is intended to verify correct pin termination at each end and to ched

k for

installation connectivity errors. For each of the conductors in the cable, and the screen(s), if

any,

the conductor map indicates

a) continuity to the remote end;

b) shorts between any two or more conductors/screen(s);

c) transposed pairs (balanced cords);

d) r

eversed pairs (balanced cords);

e) split pairs (balanced cords);

f) any other connection errors.

Iltems a) and b) are applicable to coaxial cords.
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Correct connectivity of telecommunications outlet/connectors is defined in ISO/IEC 11801-1 or
within the detail specification.

Balanced cord wire map shall be tested in accordance with IEC 61935-1 and a conformant result
shall be reported as "pass".

5.3 Return loss (balanced and coaxial cords)

Return loss measurements and tests shall be performed in accordance with IEC 61935-1 and
IEC TR 61156-1-2 for balanced cords, and in accordance with IEC 60966-1 for coaxial cords.

5.4 | Pair-to-pair NEXT and PS NEXT (balanced cords)

Pair{to-pair NEXT and PS NEXT measurements and tests shall be performed in accordpnce
with [EC 61935-1 and IEC TR 61156-1-2 for balanced cords.

5.5 | Insertion loss and attenuation (balanced and coaxial cords)

Inseftion loss and attenuation measurements and tests shall be performed in accordance|with
IEC $1935-1 and IEC TR 61156-1-2 for balanced cords, and in accordance with IEC 60966-1
for cpaxial cords.

5.6 | Pair-to-pair ACRF and PS ACRF (balanced cords)

Pair{to-pair ACRF and PS ACRF measurements and té€sts shall be performed in accordance
with [EC 61935-1 and IEC TR 61156-1-2 for balanced.cords.

5.7 | Alien crosstalk, PS ANEXT and PS AACRF, (balanced cords)

Alieny crosstalk, PS ANEXT and PS AACRFE measurements and tests shall be performegd in
accordance with IEC 61935-1 and IEC TR61156-1-2 for balanced cords.

5.8 Unbalance attenuation, TCL.and EL TCTL, (balanced cords)

Unbalance attenuation, TCL .and” EL TCTL measurements and tests shall be performgd in
accordance with IEC 61935¢1 and IEC TR 61156-1-2 for balanced cords.

Unbalance attenuatiopn,SFCL and EL TCTL measurements and tests shall also be performed in
accofrdance with IEG 61935-1-1.

5.9 | Coupling.attenuation (screened balanced cords)

Coupling_sattenuation measurements and tests shall be performed in accordance |with
IEC $1935*1 and IEC TR 61156-1-2 for screened balanced cords.

Coupling attenuation measurements and tests shall also be performed in accordance with
IEC 62153-4-11 and IEC 62153-4-15.

5.10 Screening attenuation and transfer impedance (screened balanced and coaxial
cords)

Screening attenuation and transfer impedance measurements and tests shall be performed in
accordance with IEC 61935-1 and IEC TR 61156-1-2 for screened balanced cords, and in
accordance with IEC 60966-1 for coaxial cords.

Screening attenuation and transfer impedance measurements and tests shall also be performed
in accordance with IEC 62153-4-11 or IEC 62153-4-15.
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5.11 Propagation delay (balanced and coaxial cords)

Propagation delay measurements and tests shall be performed in accordance with IEC 61935-1
and IEC TR 61156-1-2 for balanced cords, and in accordance with IEC 60966-1 for coaxial
cords.

5.12 Delay skew (balanced cords)

Delay skew measurements and tests shall be performed in accordance with IEC 61935-1 and
IEC TR 61156-1-2 for balanced cords.

5.13| DC resistance (balanced and coaxial cords)

DC resistance measurements and tests shall be performed in accordance with IEC 61935-1 and
IEC TR 61156-1-2 for balanced cords, and in accordance with IEC 60966-1 for ceaxial coifds.

5.14| DC resistance unbalance within pairs (balanced cords)

Measurements and tests of DC resistance unbalance within pairs.shall be performgd in
accordance with IEC 61935-1 and IEC TR 61156-1-2 for balanced cards.

Measurements and tests of DC resistance unbalance within pairs shall also be performéd in
accordance with IEC 61935-1-2.

5.15| DC resistance unbalance between pairs (balanced cords)

Measurements and tests of DC resistance unbalance between pairs shall be performed in
accordance with IEC 61935-1 and IEC TR 61156-1+2 for balanced cords.

Measurements and tests of DC resistance unbalance between pairs shall also be performed in
accordance with IEC 61935-1-2.

6 Periodic tests, procedures

6.1 General

Where specified in this_clause, the acceptance tests’ transmission performance requirenjents
of Clause 4 shall be met-before and after conditioning tests.

6.2 | Tensile strength
6.2.1 Object

To determine the mechanical strength and, when required, electrical stability of the cord when
subjected to an axial force

6.2.2 Procedure

A tensile force as specified in the relevant detail specification shall be applied to the two
connectors along the common axis of the cable and connectors.

Preparation shall be made after initial visual inspection (before all the subsequent tests).

Mark the outer cable sheath at the end of the connector boot at both ends of the cord. The
marks are required to identify movement of the cable sheath caused by the mechanical stresses
during subsequent tests.
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If the connector has a shrink-tube as part of the boot, the mark shall be made on the outer cable

shea

th right at the end of the shrink-tube.

6.2.3 Requirements

The movement of the cable relative to the connector, during and after any test, shall be limited
to 1 mm maximum. This visual inspection shall be applied to ensure that the captivation or
attachment of a cable sheath to a connector will withstand all climatic and mechanical tests
required in this specification. After the tensile strength test the insertion loss, return loss and
NEXT (balanced cords), if specified by the detailed specification, shall meet the requirements
of that specification.

Fina
mov

6.2.4

visual inspection shall be made after all tests have been finished. The outer\sh
bment is visible through the movements of the marks at the outer cable sheath(

Detail specification

Requirements to be given in the detail specification:

a)
b) d
c) N
d) r
e) t

6.3
6.3.1

To d
conn

6.3.2
The

alue of the force (normally 50 N for balanced cords);

uration and method of application of the force;

IEXT (balanced cords);

eturn loss;

he allowed movement of the outer cable sheath relative to the connector boots.

Flexure
Object

etermine the ability of the cord to withstand bending at the junction of the cable
ector.

Procedure

fest shall be performed using a fixture shown in Figure 1.

eath

and
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+90°

. Pivot

A mi
the 4
be 2

6.3.3

After
Spegc

6.3.4
a) N
b) N
c) H
d) V

6.4
6.4.1

Al Py ol batkb.
Adaptorseeured—bhoth

connectors latched

280
220

llF=2N

Figure 1 — Fixture for cord flexure test

IEC

himum force, F = 2 N, and sufficient force to keep-thie cable straight and in the directi
rrow shall be used. A flexure is a rotation of the“fixture of 180°. The rate of flexure
D per minute, or as specified in the relevant detail specification.

Requirements

the flexure, test the return loss andNEXT (balanced cords); as specified by the det
ification, it shall meet the requiremeénts of that specification.

Information to be given.in the detail specification

lumber of flexures, normally 500;

IEXT (balanced cords);

Return loss;

Vhether or nat electrical tests shall be applied with the cord still on the fixture.

Bending

Object

Tod

bn of
shall

hiled

etermine the ability of the cord to withstand bending of the cable by testing return loss

and

NEXT (balanced cords) compliance after bending.

6.4.2 Procedures

A cord, is placed into a "U" shape, and is connected to the ports of a suitable network analyser
(Figure 2, position A). During recording of the return loss or the NEXT (balanced cords), the
cable is wound clockwise around a mandrel for 180° (Figure 2, position B), is unwound to the
starting position, is wound anticlockwise for 180° around the mandrel (Figure 2, position C),
and is again unwound to its starting position. The initial position of the mandrel shall be chosen
that only the straight parts of the "U" will be bent during the test. Unless otherwise specified,
the radius of the mandrel shall be 120 mm.
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DUT

IEC

i
I
b) Clockwise rotation position
N DUT
L -

c) Anticlockwise rotation position

a) Starting position

DUT

EC

IEC

Figure 2 — Bending test: assembly in U shape

6.5 | Twisting
6.5.1 Object

To determine the ability of the cord to withstand twisting of the cable by checking returnfloss
and NEXT (balanced cords) compliance after twisting.

6.5.2 Procedures

A cofd, which4s-in a "U" shape, shall be connected to a suitable network analyser (Figure 3,
posifion A)..During the recording of the return loss and the NEXT (balanced cords), the mandrel
in the middle of the cable is first twisted in a clockwise direction for 180° (Figure 3, positign B)
then|released to the starting position, twisted anticlockwise for 180° (Figure 3, position C)] and
agaip released to its starting position.

NOTE Depending on the torsional rigidity and the maximum permissible torque at the cable connector's interface,
the maximum twist angle can need to be reduced.
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DUT

]

a) Starting position
T ':I DUT %

IEC

IEC

b) Clockwise twist position

‘ DUT
ST § -
ey ’ o PRV AN
v % 4=V I
A SR T
: ;
3

IEC

c) Anticlockwise twist position

Unless otherwise specified, the radius of mandrelshall be 120 mm.

Key
1 NYVA test ports

Figure,3 — Twisting test: assembly in U shape

6.5.3 Requirements

The feturn loss and ' NEXT (balanced cords) shall not exceed the limits specified in the relgvant
detall specification.

6.6 | Crushing

6.6.1 Object

To determine the ability of a cord to withstand a transverse load (or a force) applied to any part
of the cable.

This test is normally performed on the cable before assembly. Where the cable was not tested
for crushing, the cord shall be tested.

6.6.2 Procedure

A force F shall be applied to a test fixture as shown in Figure 4 at the rate of 0,2 x F per second
maximum. The force shall then be maintained for 60 s + 10 s.
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Cord under test

IEC A
a) Loop-back setup C§

Dimen%prg}m millimgtres
100 (1/

- .
Cord under test fl/

& \<2
IEC

N
b t

g\&{'@c setup

: o :
Figure 4 — Fixture for cable crushing test
xO
6.6.3 Requirements . C\)j“

N
Durixg and after the test, thgr’eturn loss and NEXT (balanced cords) shall be within the linjiting
valugs specified in the @e\iant detail specification.

6.6.4 Inform&i&)to be given in the detail specification
Information tergiven in the detail specification:

a) valu e force F, normally 800 N;

b) qi\ane from the test region to one of the connectors (1 m maximum);

c) test fixture (Figure 4 loop-back setup or Figure 4 basic setup).
6.7 Dust test
6.7.1 Object

To determine whether the effects of exposure to dust impair the operational performance of the
cord and the function of the coupling mechanism.

This test is normally performed on the connector before assembly. Where the connector was
not tested for dust, the cord shall be tested.
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6.7.2 Procedure

Details of a typical test cabinet for carrying out this test are given in 6.7.5. The dust medium
shall be fine powdered silica as detailed in 6.7.5. The dry specimen(s) with connectors mated
and with the back-of-panel portion of fixed connectors and free ends of cable protected, where
required against ingress of dust, shall be placed in the cabinet simulating the normal operational
altitude.

No relevant part of any specimen shall be closer than 150 mm to the sides, top or bottom of the
cabinet or part of another specimen during the test.

Each test cycle shall be of 15 min duration of which the air blast shall be operated for the first
2 s gnly.

The humber of test cycles to which the specimens will be exposed will be dependent upon the
sevelrity of exposure to dust likely to be met in service. The following are the ‘preferred| test
sevefrities:

a) vere dust conditions 20 cycles;
b) moderate dust conditions 10 cycles;
c) slight dust conditions 2 cycles.

Additional information for the dust test is given in IEC 60068-2-68.

6.7.3 Requirements

Aften| the last cycle, the specimen(s) shall be catefully removed from the chamber and| any
surplus dust removed by a light shaking or blowing. Before uncoupling the connectors| any
measurements required by the detail specifi¢ation to check for deterioration in performpnce
shall be made.

6.7.4 Information to be given in the detail specification
Information to be given in the detail specification:

a) duration of test cycle if ather than 15 min;

b) the equivalent altitude.if other than that covered by the standard atmospheric conditions for
testing;

d) details of visual, mechanical and electric inspection and tests required after the conditioping,

c) %umber of test cycles;
cluding{whether a special tool can be required to assist uncoupling of mated connecfor.

6.7.5 Téest chamber

The cabinetused shatt be based on the ypical aetalis given below. The essential reatures are:

a) a dense diffusion of the dust shall be achieved within 2 s;

b) a glass observation panel incorporated in an opening door (with externally hand operated
wiper);

c) means for holding the specimens in the cabinet in accordance with the requirements of this
specification and the relevant detail specification;

d) there shall be no increase in air pressure within the cabinet during the test and especially
during the first 2 s of each cycle;

e) the test chamber shall be capable of being raised to and maintained at a temperature of
35 °C = 2 °C with a relative humidity not exceeding 60 %. It shall be adjustable so as to
produce a dust concentration sufficient to deposit 25 g+ 5 g in the measuring device
(Figure 5) over a period of 5 min;
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f) materials used for the construction of the cabinet shall be such that there shall be no
contamination of the dust by foreign matter;

g) details of the powdered medium are as follows: dry silica with grains of 2,5 pm to 50 ym and
grains of 50 ym to 150 ym (50 % of each size).

Dimensions in millimetres

IEC

Key
1 fiJe inlets (D = 25 mm) \O

2 bfffles N~

.

O
Figur ¥ Measuring device, dust test chamber

6.8 | Climatic sequtﬁ

6.8.1 General Q
The souplig§§nuation measurement shall be performed in accordance with IEC 62153-4-11

and |EC 6 -4-15.

@)
6.8.3 \(CObject

To determine the behaviour of cords when submitted to climatic sequence.

This test is normally performed on the connector and the cable before assembly. Where the
connector and/or the cable were not tested for climatic sequence, the cord shall be tested.
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6.8.3 Procedure

The climatic sequence shall be carried out in accordance with IEC 60068-2-61.

a) The climatic category is 40/70/21.

b) The low air pressure is not required.

c) Duration for high temperature test: 16 h.

d) Duration for low temperature test: 2 h.

e) High temperature during damp heat test: 55 °C.

6.8.4

After
deta

6.8.9

Any

Requirements

the climatic sequence test, the return loss and NEXT (balanced cords), if specified b
led specification, shall meet the requirements of that specification.

Information to be given in the detail specification

Heviation from the test method.

/ the
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A1

Annex A
(normative)

Coaxial cord transmission requirements

General

Coaxial cords shall conform to the transmission requirements given in the detail specification.

Wheh compliance with ISO/IEC 11801-1 is required, the design of the cables and connggtors
should conform to IEC 61196-1 and IEC 61169-1, respectively.

Coaxial cords should conform to the transmission parameters requirements for réturn losg and
shield attenuation given herein.

Refer to the detail specification for other transmission parameters requiremeénts.

A.2| Coaxial cord transmission requirements

A.2. Coaxial cord return loss

A211 General

Coaxial cords may be specified for general purposejr specified in ISO/IEC 11801-1, or within
the detail specification.

A.2.1.2 Generic coaxial cord return loss

Generic coaxial cord return loss requirements shall be no less than 1 dB below the respeftive
connlector return loss requirement;~\over the entire specified frequency range, as| per
IEC p1169-1.

A.2.1.3 Specific coaxial cord return loss

Spegific coaxial cord return loss requirements are defined in ISO/IEC 11801-1 or within the
detall specification.

A.2.2 Coaxial-cord screening attenuation

A.2.2.1 General

Coaxial cords may be specified for general purpose, or specified in ISO/IEC 11801-1, or within
the detail specification

A.2.2.2 Generic coaxial cord screening attenuation

Generic coaxial cords screening attenuation shall be no less than 3 dB below the respective
cable shield attenuation requirement over the entire specified frequency range. Refer to
IEC 60966-2-5.

A.2.2.3 Specific coaxial cord screening attenuation

Specific coaxial cord screening attenuation requirements are defined in ISO/IEC 11801-1 or

withi

n the detail specification.
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A.3 Coaxial cord testing

A.3.1 Cable and connector design

When compliance with ISO/IEC 11801-1 is required, the design of the cables and connectors
should conform to the applicable parts of IEC 61196-1 and IEC 61169-1, respectively.

A.3.2 Coaxial cord test procedure

Coaxial cords shall be tested in accordance with IEC 60966-1.

A.3.3 Coaxial cords reference test connectors

IEC $1169-1 series coaxial connector types include:

EFC 61169-2 (Type-9,52); respective test procedure: IEC 61169-1;
EFC 61169-24 (Type-F); respective test procedure: IEC 61169-1.

Refefrence connectors are tested as per the respective connector testyprocedure and ag per
IEC p1169-1.



https://iecnorm.com/api/?name=c20b7d264090b919601da64d486b76dd

IEC 61935-2:2022 © |IEC 2022 - 27 -

B.1

Annex B
(normative)

Balanced cord transmission requirements

General requirements

B.1.1 General

Bala

This
cord
com

B.1.]

Whe
cabld

conn
IEC

B.1.]

Cert
oper
mee
requ

EXAN
a)
b)
c)
EXAM
a)

b)

NOTEH
100 M
"cate

The

A Py ball nfaran . ‘o P 3 FPN-GHI-N 1 N A il
InoTUoUTUS STIAaIT CUTTTOUTTIT T L3 T T A%} T

tion.

P HP-E TR R P~ P P H
U o tTe T artSTTTS STUTT TOYUTTCTITOTITS YTV o TT T SPTTTTS

annex covers normative specifications for test heads requirements for certain bala
5, which are designed for use in ISO/IEC 11801-1 balanced cabling c¢hannels
bliance to the respective backward compatibility requirements.

p Cable and connector types

h compliance with ISO/IEC 11801-1 is required for balanced cabling, the design o

51076-3-104, IEC 61076-2-101, and IEC 61076-2-109.

] Balanced cord connector backward compatibility

ate in accordance with the backward compatibility requirements. Such balanced cords

rements of all backward-compatible lower categories.

PLE A: a category 8.1 balanced cord shall'meet the:

Category 6, requirements when tested with"a category 6, test head;

Category 6 requirements when tested'with a category 6 test head;

Category 5 requirements when.tested with a category 5 test head.

PLE B: a category 6, balanced cord shall meet the:

Category 6 requirements;when tested with a category 6 test head;

Category 5 requirements when tested with a category 5 test head.

ory 5e"specified in other related standards.

complete backward-compatibility requirements for balanced cabling assemblies

com

ponénts are specified in ISO/IEC 11801-1.

hced
and

f the

bs should conform to the applicable parts of the IEC 61156 series, and the design of the
ectors should conform to the applicable parts of IEC 60603-7 series, IEC 61076-34{110,

hin balanced cords designed for compliance withvISO/IEC 11801-1 are also designgd to

shall

the transmission requirements of their<designated category and the transmigsion

This document covers balanced cords specified in ISO/IEC 11801-1, which specifies class D channels|up to
Hz assembled from components named "category 5", which are equivalent to the components named

and

Conformance to backward-compatibility requirements is determined by using the appropriate
test heads.

B.2

Balanced cord test configuration

B.2.1 Cable and connector design

When compliance with ISO/IEC 11801-1 is required, the design of the cables and connectors
Id conform to the applicable parts of IEC 61156 series, |EC 60603-7 series,
IEC 61076-3-110, IEC 61076-3-104, IEC 61076-2-101, and IEC 61076-2-109.

shou
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B.2.2 Test configuration and equipment

The reference measurement procedures that are described in this document require the use of
a network analyser, coaxial interface cables, (optional) R.F. transformers (baluns), twisted pair
test leads and impedance matching terminations. As balunless test methods are available, the
use of RF baluns is optional. Measurements using lab equipment (NWA) or a field tester in
accordance with IEC 61935-1 of the applicable level for a tested cord are acceptable.
Requirements for baluns (when used) are provided in IEC 61935-1. The nominal impedance for
the balanced cord test setup and the terminations is 100 Q. Similar tests may be used for other

nomi

The [esf configuration ncludes termination iest heads at each end of the cord or assembJy}
the ¢xample of NEXT measurement of screened cord, the basic measurement circuit

show
segn
IEC
in Fi
test
deta
IEC
Tabl
term

nal impedance values; however, the measurements should be adapted accordingly.

n in Figure B.1, while the test configuration is as shown in Figure B.2. The transmig
nents between calibration planes and reference planes of Figure “B.1

50512-28-100), are comprised of test fixtures and test heads, which are furthér illusty
jure B.2 (see B.2.4). The terminals on the test equipment connect to the test fixtures
fixtures connect to the test heads; the test heads connect to the cord under test
led connection configuration and termination requirements, refer to IEC 619
50512-28-100, and the respective detail connector test procedures standards ag
e B.1. For balunless measurements, all pairs shall be terminated with differq
nations as per IEC 61935-1. Resistive type terminations are preferred.

DUT

NA Port 1 |

Screen)

For
s as
sion
(see
ated
; the
For
5-1,

per
ntial

Calibration plane Reference plane Reference plane Calibration plane

IEC

Figure B.1 — Example NEXT loss measurement circuit
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Network analyzer
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IEC

Figure B.2 — Example IEC 60603=7 series 8 pole RJ45 connector type "modular" cgrd

NEXT loss balunless test configuration
B.2.3 Network analysér test configuration

The hetwork analyser.test configuration is described in IEC 61935-1 and IEC TR 61156-142.

The frequency,step size shall be no greater than 1 MHz up to 2 000 MHz for a linear frequency

scale; for a dogarithmic frequency scale, at least the same number of points shall be {sed.
Pasg/fail qualification shall be determined by comparing the resulting sweeps to the pasg/fail
limits for.the applicable frequency range. The pass/fail margin and the frequency at which it
occurs.shall be reported for each pair combination.

Test fixtures shall comply with the additional return loss, NEXT, and FEXT requirements of the
respective connector test fixture requirements per as IEC 61935-1, IEC 60512-28-100, and the
respective detail connector test procedures standards given in Table B.1.

B.2.4 Balanced cords test head requirements
B.2.4.1 General

The measured NEXT and return loss of the balanced cord or assembly is dependent on the
characteristics of the test heads used in the transmission test setup. Balanced cord test heads
are connectors with higher precision qualification requirements, which make them suitable for
testing standard connector transmission requirements.
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Balanced cord test head requirements depend on the category, as specified in
ISO/IEC 11801-1, of the balanced cord to be tested. The test head requirements assure the
specific category performance and the backwards compatibility performance to lower categories
of a balanced connector, as per the requirements of ISO/IEC 11801-1.

When measuring CP cords, one end should use a test head, but the other end should use a
plug that represents a "test plug" for that category; CP cords are otherwise tested as per this
document and IEC 61935-1.

B.2.4.2 Balanced cords test head requirements for IEC 60603-7 series 8-pole RJ45
_____connector types

IEC p0603-7 series 8-pole RJ45 connector types include IEC 60603-7-1, IEC 60603}7-2,
IEC p0603-7-3, IEC 60603-7-4, IEC 60603-7-5, IEC 60603-7-7, IEC 60603-7-41,
IEC p0603-7-51, IEC 60603-7-71, IEC 60603-7-81, and IEC 60603-7-82.

Crogstalk centring requirements are specified for the IEC 60603-7 series 8-pole’lRJ45 conngctor
type$ to ensure the balanced cord and connector crosstalk compensation and backward-
compatibility requirements as per ISO/IEC 11801-1.

The |[EC 60603-7 series 8-pole RJ45 connector types' detail specifications and respective detail
test [procedures standards for the measurements of connector_transmission parameterg are
given in Table B.1.

Table B.1 — IEC 60603-7 series 8-pole RJ45 connector types standards
and respective connector test procedures standards

Connector Frequency Test procedure Frequency
MHz MHz

IEC 60603-7-2 100 IEC 60512-26-100 100

IEC 60603-7-3

IEC 60603-7-4 250 IEC 60512-26-100 250

IEC 60603-7-5

IEC 60603-7-41 500 IEC 60512-27-100 500

IEC 60603-7-51

IEC 60603-7-81 2 000 IEC 60512-28-100 2 000
B.2.4.3 Balanced cords test head requirements, 3 levels of precision for

sp€cifications limits

1) Tlhe IEC.60603-7 series 8-pole RJ45 type balanced cord test heads shall comply with the
pturn” less, NEXT, and FEXT basic requirements as specified by the respective detail
connector standards given in Table B.1.

2) The ITEC 60603-7 series 8-pole RJ45 type balanced cord test heads shall comply with the
return loss, NEXT, and FEXT precision test connector requirements as specified by the
respective detail connector test procedure standards given in Table B.1.

3) The IEC 60603-7 series 8-pole RJ45 type balanced cord test heads shall comply with the
NEXT crosstalk loss centring requirements specified below.

—

B.2.4.4 Balanced cords test head requirements, NEXT loss centring requirements

For each of the two test heads, the best-case NEXT performance of the mated balanced cord
test head shall be centred for twisted pair combinations 3,6-4,5, 1,2-3,6, and 3,6-7,8 as verified
by the following procedure.

1) Measure the mated NEXT loss throughout the frequency range from 10 to the upper
frequency of the category for the low and high limit-value virtual test free connectors as per
the respective detail connector test procedure standards given in Table B.1.
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2) Determine the minimum margin (dB) to the connecting hardware NEXT loss requirements
for both the low and high limit-value virtual test free connectors as per the respective detail
connector test procedure standards given in Table B.1.

3) The difference between these minimum margins for the high and low limit-value virtual test
free connectors shall be less than 2 dB for the pair combination terminated on contacts
3,6-4,5, and 4 dB for the pair combinations terminated on contacts 1,2-3,6 and 3,6-7,8.

There are no centring requirements for twisted pair combinations 1,2-4,5, 4,5-7,8, or 1,2-7,8.

More detailed information on the measurement and application of test head NEXT crosstalk
loss centring is given in IEC PAS 60512-27-200

For ¢ategory 6A and category 8.1 modular cord 3645 NEXT measurements, the modular |cord
limit$ can be calculated by relaxing the term for Connector NEXT by 1,5 dB to account for the
modylar plug 3645 NEXT range, specified respectively in I[EC 60512-27-100 |and
IEC PAS 60512-27-200, and its measurement repeatability.

Altennative test heads may be used if equivalence is shown.

B.2.4.5 Balanced cords test head requirements for non-RJ45 connector types
IEC B0603-7 series (RJ45-compatible) 12-pole non-RJ45 connector types include:

e |EC 60603-7-7 (GG45); respective test procedure: IEC(60512-28-100;
e |EC 60603-7-71 (GG45); respective test procedure:YEC 60512 28-100;
EFC 60603-7-82 (GG45); respective test procedure: IEC 60512-28-100.

Test| heads for these connectors’ RJ45-compatible operating modes are tested as per the
respgective RJ45 connector frequency specifications’ test procedure, see Table B.1; test hgads
for these connectors’ non-RJ45-compatible operating modes shall be tested as| per
IEC $0512-28-100.

IEC 61076 series (RJ45-non-compatible) 8-pole non-RJ45 connector types include:

o FC 61076-3-110 (ARJ45); respective test procedure: IEC 60512-28-100;
EFC 61076-3-104 (TERA); respective test procedure: IEC 60512-28-100;
FC 61076-2-101.(M12 d-code); respective test procedure: IEC 60512-29-100;

FC 61076-2-109(M12 x-code); respective test procedure: IEC 60512-29-100.

Test|heads for,non-RJ45 connectors are tested as per IEC 60512-28-100.

Test|hgads (connectors) shall also comply with the additional return loss, NEXT, and HEXT
requjrements of the respective non-RJ45 detail test procedures standards as per IEC 60512-
28-100, and IEC 60512-29-100.
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COMMISSION ELECTROTECHNIQUE INTERNATIONALE

SPECIFICATION RELATIVE AUX ESSAIS DES CABLAGES SYMETRIQUES
ET COAXIAUX DES TECHNOLOGIES DE L’'INFORMATION —

Partie 2: Cordons tels que spécifiés dans I'ISO/IEC 11801-1 et normes
associées

AVANT-PROPOS

1) L4 Commission Electrotechnique Internationale (IEC) est une organisation mondiale de normali§ation composée
dq l'ensemble des comités électrotechniques nationaux (Comités nationaux de I'lEC). L’LEC| & pour objet de
fajoriser la coopération internationale pour toutes les questions de normalisation dans)les domaings de

I'dlectricité et de I'électronique. A cet effet, 'IEC — entre autres activités — publie des-Notmes internatiopales,

dgs Spécifications techniques, des Rapports techniques, des Spécifications accessibles,au public (PAS) ¢t des

Gtides (ci-aprés dénommeés "Publication(s) de I'lEC"). Leur élaboration est confiée a'des comités d'étude$, aux

travaux desquels tout Comité national intéressé par le sujet traité peutoparticiper. Les organisations

infernationales, gouvernementales et non gouvernementales, en liaison avec [KIEC, participent également aux
travaux. L'IEC collabore étroitement avec |'Organisation Internationale de™“Normalisation (ISO), selop des
cdnditions fixées par accord entre les deux organisations.

2) L4gs décisions ou accords officiels de 'lEC concernant les questions techiques représentent, dans la mesyre du
pgssible, un accord international sur les sujets étudiés, étant donné que les Comités nationaux de I'l[EC intérpssés
sdnt représentés dans chaque comité d’études.

3) Lgs Publications de I'lEC se présentent sous la forme de r€commandations internationales et sont agréées

cdmme telles par les Comités nationaux de I'lEC. Tous le§)efforts raisonnables sont entrepris afin que| I'lEC
hssure de I'exactitude du contenu technique de ses publications; I'lEC ne peut pas étre tenue responsable de
I'dventuelle mauvaise utilisation ou interprétation qui en.est faite par un quelconque utilisateur final.

4) Dans le but d'encourager I'uniformité internationale(Jles Comités nationaux de I'l[EC s'engagent, dans topte la
mesure possible, a appliquer de fagon transparente‘les Publications de I'l[EC dans leurs publications natignales
et| régionales. Toutes divergences entre toutes ‘Publications de I'lEC et toutes publications nationalg¢s ou
régionales correspondantes doivent étre indigirées en termes clairs dans ces derniéres.

5) L’|EC elle-méme ne fournit aucune attestation de conformité. Des organismes de certification indépendants
fournissent des services d'évaluation, (de conformité et, dans certains secteurs, accédent aux marques de
cdnformité de I'lEC. L’IEC n'est responsable d'aucun des services effectués par les organismes de certifigation
infliépendants.

6) Tqus les utilisateurs doivent s'assurer qu'ils sont en possession de la derniére édition de cette publication

7) Adicune responsabilité ne doit-€tre imputée a I'l[EC, a ses administrateurs, employés, auxiliaires ou mandafaires,
y pompris ses experts particuliers et les membres de ses comités d'études et des Comités nationaux de |['IEC,
pqur tout préjudice causé en cas de dommages corporels et matériels, ou de tout autre dommage de gqyelque
ndture que ce soit, directe ou indirecte, ou pour supporter les colts (y compris les frais de justice) et les dépgnses
ddcoulant de la publication ou de I'utilisation de cette Publication de I'lEC ou de toute autre Publication de|'lEC,
oy au crédit quilui‘est accordé.

8) L'dttention est attirée sur les références normatives citées dans cette publication. L'utilisation de publicftions
référencéesest obligatoire pour une application correcte de la présente publication.

9) L’httention est attirée sur le fait que certains des éléments de la présente Publication de I'l[EC peuvent faire [objet
dg droits de brevet. L’IEC ne saurait étre tenue pour responsable de ne pas avoir identifié de tels drojts de
brevefts.

L'IEC 61935-2 a été établie par le comité d’études 46 de I'lEC: Cables, fils, guides d'ondes,
connecteurs, composants passifs pour micro-onde et accessoires. Il s'agit d'une Norme
internationale.

Cette quatrieme édition annule et remplace la troisiéme édition parue en 2010. Cette édition
constitue une révision technique.

Cette édition inclut les modifications techniques majeures suivantes par rapport a I'édition
précédente:

a) inclusion des cordons des catégories 8.1 et 8.2 tels qu'ils sont définis dans
'SO/IEC 11801-1.
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Le texte de cette Norme internationale est issu des documents suivants:

Projet Rapport de vote
46/868/FDIS 46/869/RVD

Le rapport de vote indiqué dans le tableau ci-dessus donne toute information sur le vote ayant
abouti a son approbation.

La langue employée pour I’élaboration de cette Norme internationale est 'anglais.

Une
relat

peut|étre consultée sur le site web de I'lEC.

Le présent document a été rédigé selon les Directives ISO/IEC, Partie 2, jl|a été dével
selon les Directives ISO/IEC, Partie 1 et les Directives ISO/IEC, Supplément IEC, dispon

sous
par |

Le cpmité a décidé que le contenu du présent document ne setajpas modifié avant la datf
stabllité indiquée sur le site web de I'l|EC sous webstore.iecicfirdans les données relativg
document recherché. A cette date, le document sera
e reconduit,

e supprimé,

e remplacé par une édition révisée, ou

e gmendé.
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INTRODUCTION

La présente partie de I'lEC 61935 couvre les essais des cordons a paires symétriques et
coaxiaux destinés a étre utilisés comme cordons d’équipements, cordons de brassage et

cord

ons CP, tels que spécifiés dans I'lSO/IEC 11801-1 et normes associées.

Les méthodes d’essai décrites dans le présent document sont adaptées aux cordons a paires
symétriques ou aux cordons coaxiaux, ou aux cables équipés de méme nature, dont chaque
extrémité comporte des terminaisons de connecteur.

Les
conf

Les

cabls

IEC

Par

COTAONS coaxiauxX pour connexion d equipements Sont construits au moyen d un
brme a la série IEC 61196-1 et de connecteurs conformes a la série IEC 61169-1

cordons a paires symétriques pour connexion d’équipements sont construits au moyen

51076-2-109.

able

d’un

e conforme a la série IEC 61156-1 et de connecteurs conformes a la sériel AEC 606(03-7,
ainsi gqu’aux  normes IEC 61076-3-104, IEC 61076-3-110, IEC ©1076-2-101

et

conséquent, un objet du présent document consiste a fournir les” méthodes d'essaji qui
permettent de garantir la compatibilité des cordons a utiliser danses cablages conformé
a I'l$O/IEC 11801-1, et de démontrer les performances et la fiabjlité de ces cordons au g
de Iqur durée de vie opérationnelle.

ment
ours
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SPECIFICATION RELATIVE AUX ESSAIS DES CABLAGES SYMETRIQUES

ET COAXIAUX DES TECHNOLOGIES DE L’'INFORMATION —

Partie 2: Cordons tels que spécifiés dans I'ISO/IEC 11801-1 et normes

Lap
paire
deb
Les
et la

associées

Domaine d’application

résente partie de I'lEC 61935, spécifie les méthodes d’essai applicables aux-~Cordg
s symétriques et aux cordons coaxiaux utilisés comme cordons d’équipements;, cor
assage et cordons CP dans des systémes de cablage, conformément a 'lSO/IEC 118
méthodes d’essai et leurs exigences associées permettent de démontrer{es performa
fiabilité et de garantir la compatibilité de ces cordons a paires symétriques et cor

coaxiiaux au cours de leur durée de vie opérationnelle. Le présent document peut égale

étre
d'au

2

Les
de |

utilisé en vue de fournir une méthodologie d'essai pour I'évaluation des performa
res cordons.

Références normatives

jocuments suivants sont cités dans le texte de sorte qu’ils constituent, pour tout ou p
bur contenu, des exigences du présent document. Pour les références datées, §

ns a
Hons
1-1.
hces
Hons
ment
hces

artie
eule

I'édifion citée s'applique. Pour les références non.datées, la derniére édition du document de

réfén

IEC

ence s'applique (y compris les éventuels amgndements).

50068-2-61, Essais d’environnement <>Partie 2-61: Méthodes d'essai — Essai Z/AH

Séqdence climatique

IEC
Part
conn

IEC
Part
CEl

IEC
mes

IEC

50512-26-100, Connecteurs .pour équipements électroniques — Essais et mesur
e 26-100: Montage de mesure, dispositifs d’essai et de référence et mesures pou
ecteurs conformes & la CEI)60603-7 — Essais 26a a 26g

50512-27-100, Connecteurs pour équipements électroniques — Essais et mesur
e 27-100: Essais d'intégrité des signaux jusqu’a 500 MHz sur les connecteurs de la
60603-7 — Essais 27a a 27g

50512-28:400, Connecteurs pour équipements électriques et électroniques — Essa|
ires — Partie 28-100: Essais d'intégrité des signaux jusqu'a 2 000 MHz — Essais 28a &

DM:

ps —
r les

ps —
série

is et
28g

S —

50512-29-100, Connecteurs pour équipements électroniques — Essais et mesur

Part

e £ZY-TUU. ESSalS a’integrite des Signaux jusqu-a oUU MHZ SUrles connecteurs de type

— Essais 29a a 29g

M12

IEC 60603-7, Connecteurs pour équipements électroniques — Partie 7: Spécification particuliére

pour

IEC 60603-7-1,

les fiches et les embases non écrantées a 8 voies

particuliere pour les fiches et les embases écrantées a 8 voies

Connecteurs pour équipements électroniques — Partie 7-1: Spécification

IEC 60603-7-2, Connecteurs pour équipements électroniques — Partie 7-2: Spécification
particuliére pour les fiches et les embases non blindées a 8 voies pour la transmission de
données a des fréquences jusqu'a 100 MHz
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IEC 60603-7-3, Connecteurs pour équipements électroniques — Partie 7-3: Spécification
particuliére pour les fiches et les embases blindées a 8 voies pour la transmission de données
a des fréquences jusqu’a 100 MHz

IEC 60603-7-4, Connecteurs pour équipements électroniques — Partie 7-4: Spécification
particuliere pour les fiches et les embases non blindées a 8 voies pour la transmission de
données a des fréquences jusqu'a 250 MHz

IEC 60603-7-5, Connecteurs pour équipements électroniques — Partie 7-5: Spécification
particuliere pour les fiches et les embases blindées a 8 voies pour la transmission de données
a des fréquences jusqu’a 250 MHz

IEC p0603-7-7, Connecteurs pour équipements électroniques — Partie 7-7: Spégifichtion
particuliére pour les fiches et les embases blindées a 8 voies pour la transmission de donhées
a dep fréquences jusqu’a 600 MHz

IEC p0603-7-41, Connecteurs pour équipements électroniques — Partie"\7-41: Spécification
particuliére pour les fiches et les embases non blindées a 8 voies pouf la transmission de
données a des fréquences jusqu’a 500 MHz

IEC p0603-7-51, Connecteurs pour équipements électroniques — Partie 7-51: Spécifichtion
particuliere pour les fiches et les embases blindées a 8 voies{pour la transmission de donhées
a dep fréquences jusqu’a 500 MHz

IEC p0603-7-71, Connecteurs pour équipements éléctroniques — Partie 7-71: Spécification
particuliére pour les fiches et les embases blindées a 8 voies pour la transmission de donhées
a dep fréquences jusqu’a 1 000 MHz

IEC p0603-7-81, Connecteurs pour équipefients électroniques — Partie 7-81: Spécifichtion
particuliére pour les fiches et les embases\blindées a 8 voies pour la transmission de donnpées
a dep fréquences jusqu’a 2 000 MHz

IEC p0603-7-82, Connecteurs pour équipements électroniques — Partie 7-82: Spécifichtion
particuliere pour les fiches et Jes embases écrantées a 8 voies et 12 contacts pour la
trangmission de données a des fréquences jusqu’a 2 000 MHz

IEC p0966-1 Cordonscoaxiaux et cordons pour fréquences radioélectriques - Partie 1:
Spégification générique — Exigences générales et méthodes d'essai

IEC p1076-2-101; Connecteurs pour équipements électroniques — Exigences de prodpit —
Partle 2-101¢ Connecteurs circulaires — Spécification particuliere pour les connecteurs M12 a
vis

|IEC 840L6 09— Connecters—pou ents—électre ge q
Partie 2-109: Connecteurs circulaires — Spécification particuliére relative aux connecteurs avec
verrouillage a vis M 12 x 1, pour les transmissions de données a des fréquences jusqu’a
500 MHz

IEC 61076-3-104, Connecteurs pour équipements électriques et électroniques — Exigences de
produit — Partie 3-104: Spécification particuliere pour les fiches et les embases écrantées a
8 voies pour la transmission de données a des fréquences jusqu'a 2 000 MHz

IEC 61076-3-110, Connecteurs pour équipements électroniques — Exigences de produit —
Partie 3-110: Spécification particuliere pour les fiches et les embases pour la transmission de
données a des fréquences jusqu’a 3 000 MHz
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IEC 61156-1, Cébles multiconducteurs a paires symétriques et quartes pour transmissions
numériques — Partie 1: Spécification générique

IEC TR 61156-1-2, Multicore and symmetrical pair/quad cables for digital communications -
Part 1-2: Electrical transmission characteristics and test methods of symmetrical pair/quad
cables (disponible en anglais seulement)

IEC 61156-5, 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 (disponible en anglais seulement)

IEC B1156-6, Multicore and symmetrical pair/quad cables for digital communications = Pelirt 6:
Symmetrical pair/quad cables with transmission characteristics up to 1 000 MHz — Werk |area
wiring — Sectional specification (disponible en anglais seulement)

IEC B1156-9, Multicore and symmetrical pair/quad cables for digital communications — Part 9:
Cables for channels with transmission characteristics up to 2 GHz — Sé€dtional specification
(disgonible en anglais seulement)

IEC B1156-10, Multicore and symmetrical pair/quad cables for~digital communicatiops —
Part|10: Cables for cords with transmission characteristics up to(2 GHz — Sectional specification
(disgonible en anglais seulement)

IEC B1169-1, Connecteurs pour fréquences radioélectriques — Partie 1: Spécification générique
— Exjgences générales et méthodes de mesure

IEC $1169-1 (toutes les parties), Connecteurs pour fréquences radioélectriques — Partie 1

IEC 1169-2, Connecteurs pour fréquences radioélectriques — Partie 2: Spécification
intermédiaire — Connecteurs coaxiaux polr fréquences radioélectriques de type 9,52

IEC $1169-24, Connecteurs pour(fréquences radioélectriques — Partie 24: Spécification
intermédiaire — Connecteurs coaxiaux pour fréquences radioélectriques avec couplage g vis,
typiquement utilisés dans des.xéseaux de distribution par cables de 75 Q (type F)

IEC 1196-1 (toutes les_parties), Cables coaxiaux de communication — Partie 1:

IEC B1935-1, Spécification relative aux essais des céblages symeétriques et coaxiaux| des
techhologies definformation — Partie 1: Cablages symétriques installés selon les spécifications
de I''SO/IEC 41801-1 et normes associées

IEC B1935*1-1, Spécification relative aux essais des cablages symétriques et coaxiaux des
techhologies de l'information — Partie 1-1: Exigences supplémentaires pour le mesurage de
I’affaiblissement de conversion transversale et de I'affaiblissement de transfert de conversion
transversale de niveau égal

IEC 61935-1-2, Spécification relative aux essais des cablages symétriques et coaxiaux des
technologies de l'information — Partie 1-2: Cablages symétriques installés tels que spécifiés
dans I'lSO/IEC 11801 — Exigences supplémentaires pour le mesurage de I'asymétrie

IEC 62153-4-11, Metallic communication cable test methods — Part 4-11: Electromagnetic
compatibility (EMC) — Coupling attenuation or screening attenuation of patch cords, coaxial
cable assemblies, pre-connectorized cables — Absorbing clamp method (disponible en anglais
seulement)

IEC 62153-4-15, Méthodes d'essais des cables métalliques et autres composants passifs -
Partie 4-15: Compatibilité électromagnétique (CEM) — Méthode d'essai pour le mesurage de
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I'impédance de transfert et de I'affaiblissement d'écran — ou de l'affaiblissement de couplage

avec

cellule triaxiale

ISO/IEC 11801-1, Information technology — Generic cabling for customerpremises -- Part 1:
General requirements (disponible en anglais seulement)

ISO/IEC 14763-4, Information technology — Implementation and operation of customer
premises cabling — Part 4: Measurement of end-to-end (E2E) links (disponible en anglais
seulement)

3 Termes et définitions

Pour

L'1S(
enn

3.1
cabl
com

les besoins du présent document, les termes et définitions suivants s'appliquent.

D et I'lEC tiennent a jour des bases de données terminologiques destinées.a étre utili
brmalisation, consultables aux adresses suivantes:

EC Electropedia: disponible a I'adresse https://www.electropedia.org/

50 Online browsing platform: disponible a I'adresse https://www>iso.org/obp

e équipé
binaison de cable(s) et de connecteur(s) a performancé_spécifiée, utilisée comme une g

unitd destinée a faire partie d'un lien par cable comme. €ela est défini dans I'lSO/IEC 118
(ou ¢quivalent)

3.2

cordon de point de consolidation

cablage entre le point de consolidation et |a~ou les sorties de télécommunications

3.3

cordon

cable, unité de cable ou élément-de cable comportant au moins une extrémité; cable ég

com

3.4
cord
cord

3.5
cord
cord

e cela est défini dans 'lE€ 61935-1, quelle que soit son utilisation ciblée

on d’équipement
bn de connexionJja un ou plusieurs équipements

on de_brassage
bn utilisé spécifiqguement pour établir des connexions sur un tableau de raccordemen

5ées

eule
01-1

uipé

3.6
cord

on de zone de travail

cordon de connexion spécifique a un équipement de zone de travail

4 Exigences

4.1

Composants de cordon: cable et connecteur

Les spécifications du présent document couvrent les cordons utilisés dans des canaux de
systémes de cablage conformément a I'lSO/IEC 11801-1, par exemple, cordons d’équipements,
cordons de brassage, cordons de zone de travail et cordons de point de consolidation (CP).
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Les normes de cablage spécifiées dans I'I|SO/IEC 11801-1 comprennent deux types de base
de cordons électriques, c’est-a-dire les cordons a paires symétriques et les cordons coaxiaux.

Les cordons doivent étre conformes aux exigences de I'lSO/IEC 11801-1 et aux spécifications
particulieres cadres.

Les composants des cordons de cables symétriques doivent étre conformes aux exigences
spécifiées dans les normes |EC 61156-1, IEC 61156-5, IEC 61156-6, IEC 61156-9 et
IEC 61156-10 ainsi que dans les spécifications particulieres cadres. Les composants des
connecteurs de cordons a paires symétriques doivent étre conformes aux exigences indiquées
dans_I'IEC 60603-7 (série), I'IEC 61076-3-104, ['IEC 61076-3-110, P'IEC 61076-2-101 et
I'lEQ 61076-2-109, ainsi que dans les spécifications particuliéeres cadres. Les types de
connecteurs RJ45 a 8 pbles définis dans la série IEC 60603-7 incluent les connecteurs dégfinis
dang les normes suivantes: IEC 60603-7-1, IEC 60603-7-2, IEC 60603-7-3, IEC(60603}7-4,
IEC $0603-7-5, IEC 60603-7-7, IEC 60603-7-41, IEC 60603-7-51, IEC|60603-T-71,
IEC $0603-7-81 et IEC 60603-7-82.

Les |composants de cordons de cables coaxiaux doivent étre conformés aux exigehces
spédifiées dans la série IEC 61196-1 et dans les spécifications particuliéres cadres.| Les
composants des connecteurs de cordons coaxiaux doivent étre )conformes aux exigepces
spédifiées dans la série IEC 61169-1, y compris I'l|EC 61169-2 et®)IEC 61169-24, et dang les
spédfifications particuliéres cadres.

Les ¢ables et connecteurs de composants pour cordons sant spécifiés dans I'ISO/IEC 11801-1
dang les spécifications particuliéres cadres.

Les méthodes et procédures d’essai pour cordons.sont spécifiées dans I'I|SO/IEC 118011 et
dang sa référence ISO/IEC 14763-4, qui sont des-hormes relatives a la conformité des cahaux
de cfiblages et des procédures d’essai.

Ces |procédures d’essai pour cordons>sont conformes aux normes de procédure d’gssai
énumeérées dans le Tableau 1.

Tableau 1 — Normes'de procédures d’essai applicables aux cordons

Type de cordon Cordons de cables Cordons de cables
coaxiaux symétriques
Procédure d’essai IEC 60966-1 IEC 61935-1

4.2 Essais des cordons

4.2.1 Geénéralités

d do
LeS COTOUTTS Uulvell

Les essais des cordons comprennent deux groupes d’essais, a savoir les essais d’acceptation
qui peuvent étre réalisés sur chaque cordon ou sur des échantillons représentatifs, et les essais
périodiques qui sont réalisés uniquement sur les échantillons représentatifs.

Les essais d'acceptation décrits dans le présent document doivent étre réalisés sur un
échantillon minimal de 5 % de chaque lot de cordons. Il est recommandé de soumettre chaque
cordon a I'essai d’acceptation décrit dans le présent document.

Les essais périodiques décrits dans le présent document sont des essais de type qui doivent
étre réalisés conformément au systéme qualité du fabricant.
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Outre les spécifications particuliéres, d’autres programmes d’essai de certification applicables
aux cordons peuvent faire référence a ces essais.

Les parametres spécifiés dans le présent document qui ne sont pas vérifiés par essai
conformément a une spécification particuliére spécifique, le sont par calcul en utilisant des
composants qualifiés, soumis a I’essai en conséquence.

Pour d’autres cordons, les cables et les connecteurs doivent étre évalués séparément
conformément a leur norme respective, sauf s'il n’existe pas de normes de composants. Dans
ce cas, tous les essais sont réalisés sur les cordons, y compris les essais d’interface.

4.2.2 Essais d’acceptation
Les g¢ssais primaires de conformité des transmissions électriques doivent étre réalisés:

a) gxamen visuel (cordons a paires symétriques et coaxiaux);

b) table de correspondance des fils (cordons a paires symétriques);

c) dffaiblissement de réflexion (cordons a paires symétriques et coaxiaix);

d) paradiaphonie paire a paire (NEXT, near-end cross-talk) et puissance cumulée de (perte
ar) paradiaphonie (PS NEXT, Power sum NEXT (loss)) pairéa paire (cordons a paires
métriques).

Les fssais facultatifs supplémentaires peuvent étre réalisés en cas de non-conformité| des

f) rppport de l'affaiblissement a la diaphoniecaylextrémité éloignée (ACRF, Attenuatign to
osstalk ratio at the far-end) et rapport de la puissance cumulée de I'affaiblissement a la
iaphonie a I'extrémité éloignée (PS ACRF, Power sum attenuation to crosstalk ratio gt the

iaphonie exogéne, puissance cumulée de (perte par) paradiaphonie exogéne (PS ANEXT,
ower sum alien near end crosstalk (loss)) et rapport de la puissance cumulé¢ de
ffaiblissement a la diaphonie- exogéne a I'extrémité éloignée (PS AACRF, Power|sum
ttenuation to alien crosstalkiratio at the far-end) (cordons a paires symétriques);

h) dffaiblissement de symétrie, affaiblissement de transfert de conversion (TCL, trapsfer
onversion loss) et\affaiblissement de transfert de conversion transversale (T[CTL,
transverse conversion transfer loss) de niveau égal (EL TCTL, Equal level TCTL) (corfons

d paires symétriques);

ffaiblissement'de couplage (cordons a paires symétriques écrantés);

ffaiblissement de I’écrantage et impédance de transfert (cordons a paires symétriques et
axiawx»écrantés);

k) témpsde propagation (cordons a paires symétriques et coaxiaux);

I) difference des temps de propagation (cordons a paires symetriques);
m) résistance en courant continu (cordons a paires symétriques et coaxiaux);

n) dissymétrie de résistance en courant continu dans des paires (cordons a paires
symétriques);

o) dissymétrie de résistance en courant continu entre des paires (cordons a paires
symétriques).

Les essais d’acceptation sont décrits a I'Article 5.
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4.2.3 Essais périodiques

Essais secondaires de qualification mécanique et environnementale:

a)
b)
c)

résistance a la traction;
flexion;
courbure/torsion;
écrasement;

essai de poussiéere;

|H i
JUUUTTICT UITTTatiyuc.

bssais périodiques sont décrits en détail a I'Article 6.

Procédure d’essai des cordons

4.3.1 Généralités

bssais d’acceptation sont fondés directement sur les résultats desmesurages spécifi
paramétres de transmission électrique décrits ici. Les mesurages des paramétre

trangmission électrique sont effectués au moyen de dispositifs ‘d}essai qualifiés avec
d’ess$ai de référence.

Les

essais périodiques sont fondés indirectement surcles résultats des mesurages

parameétres de transmission électrique, identiques a ceux des essais d’acceptation, qui
effedtués avant et aprés soumission d’'un échantilon a des procédures spécifique
conditionnement mécanique et environnemental également décrites ici.

4.3.2 Parameétres de transmission électrique, dispositifs d’essai et tétes d’essai d
référence
4.3.2.1 Généralités

Un dispositif d’essai et une téte d'essai de référence sont construits a partir d’'un conne
normalisé sélectionné, conforme a3 niveaux de spécifications de performance de transmis

premier niveau, exigences de base relatives aux performances de transmis
donformément a la norme respective des connecteurs de composants;

euxiéme niveau,\exigences supplémentaires relatives aux performances de transmis
ncernant ung téte d’essai de référence (connecteur), conformément a la norme respe
‘essai de eonnecteurs de composants; les exigences supplémentaires garantissent
arges de performance supplémentaire suffisante, exigées pour un mesurage exact
xigencesnormalisées de base de performance de transmission;

troisiéme niveau, exigences spéciales relatives aux performances de transmis

ues
5 de
étes

des
sont
5 de

Cteur
Sion:

sion
sion
ctive

des
des

sion

ncernant une téte d’essai de référence (connecteur). conformément a la norme respe

ctive

d’essai de connecteurs de composants; les exigences spéciales permettent de garantir des

exigences particulieres applicables aux paramétres de performance concernant
connecteurs spécifiques, par exemple, spécifications de compensation de diaphonie
connecteurs définis dans la série IEC 60603-7.

4.3.2.2 Exigences d’essai relatives aux paramétres de transmission des cordons

coaxiaux

des
des

La vérification par essai des parameétres de transmission des cordons coaxiaux doit étre
conforme aux exigences de I'l|EC 60966-1 et a ’Annexe A.
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