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INTERNATIONAL ELECTROTECHNICAL COMMISSION

TWINAX CABLES FOR DIGITAL COMMUNICATIONS -

Part 2: Family specification — Cable for Ethernet-over-twinax
physical interfaces
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ternational Electrotechnical Commission (IEC) is a worldwide organization for standardizationc|
tional electrotechnical committees (IEC National Committees). The object of IEC(’is "to|
htional co-operation on all questions concerning standardization in the electrical and electronic
hd and in addition to other activities, IEC publishes International Standards, Technical Sped
ical Reports, Publicly Available Specifications (PAS) and Guides (hereafter)referred to
ation(s)"). Their preparation is entrusted to technical committees; any IEC Natiopal"Committee
subject dealt with may participate in this preparatory work. Internatiopal), governmental
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tted IEC National Committees.
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er to promote international uniformity, IEC National Committees undertake to apply IEC Py
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5elf does not provide any attestation-of conformity. Independent certification bodies provide (
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s carried out by independent certification bodies.

ers should ensure that they have'the latest edition of this publication.
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ers of its technical committees and IEC National Committees for any personal injury, property d
damage of any natgre ‘whatsoever, whether direct or indirect, or for costs (including legal
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The text of this International Standard is based on the following documents:

FDIS Report on voting
46C/1103/FDIS 46C/1108/RVD

es and

Full information on the voting for the approval of this International Standard can be found in
the report on voting indicated in the above table.

This document has been drafted in accordance with the ISO/IEC Directives, Part 2.
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This International Standard is to be used in conjunction with the first edition of
IEC 62783-1:—1.

The committee has decided that the contents of this document will remain unchanged until the
stability date indicated on the IEC website under "http://webstore.iec.ch" in the data related to
the specific document. At this date, the document will be

e reconfirmed,

e withdrawn,

e replaced by a revised edition, or

e amended.

1 Under preparation. Stage at the time of publication: IEC FDIS 62783-1:2018.
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INTRODUCTION

This International Standard is a family specification. It constitutes Part 2 of the IEC 62783
series, which covers specific characteristics of twinax cables.

This document describes cables that are in compliance with the generic twinax cable
requirements given in IEC 62783-1.

The family of twinax cables covered in this document are specifically intended for
interconnection of Ethernet links over twinax cables, which are implemented using twinax link
segments in accordance with IEEE Std 802.3™ Ethernet physical interfaces, for example,
10GBASE-CX4
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TWINAX CABLES FOR DIGITAL COMMUNICATIONS -

Part 2: Family specification — Cable for Ethernet-over-twinax
physical interfaces

1 Scope

This part of IEC 62783 covers indoor cables and specifies the definitions and requirements of

twin-axi
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n IEEE Std 802.3 Ethernet physical interfaces.

bs for multiple twinax elements within the same sheath, i.e. "twinax cable".

mative references

pwing documents are referred to in the text in&uch a way that some or all
constitutes requirements of this document. For dated references, only the
plies. For undated references, the latest edition of the referenced document (i

ications — Part 1-2: Electrical tfansmission characteristics and test met
rical pair/quad cables
61156-1-2:2009/AMD1:2014

B3-1:—3, Twinax cables(for digital communications — Part 1: Generic specificati

ms and definitions
purposes ofithis document, the terms and definitions given in IEC 62783-1 app

IECsmaintain terminological databases for use in standardization at the f
es:

cables

tument gives requirements and transmission characteristics for-Single twinax elements
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edition
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lectropedia: available at hitp://www.electropedia.org/
Online browsing platform: available at http://www.iso.org/obp

2 A consolidated version of this publication  exists, comprising |IEC TR 61156-1-2:2009 and
IEC TR 61156-1-2:2009/AMD 1:2014.

3 Under

preparation. Stage at the time of publication: IEC FDIS 62783-1:2018.
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4 Requirements for cables construction

4.1

G

eneral remarks

IEC 62783-2:2019 © |IEC 2019

These twinax cables' characteristic impedance is 100 Q. These twinax cable configurations
range from 2 to 20 twinax elements, depending on the specific Ethernet implementation.
Conductor size may range from 0,2 mm to 0,6 mm (32 AWG to 22 AWG).

4.2 Cable construction
4.2.1 General
The cabte—etementandthecablte—shattbe—constructed a\,u\.ud;ny:y to—conformtotE€C$H2783-1
and to this document.
4.2.2 Conductor
The conductor shall conform to IEC 62783-1 and to the detail specificatiofns;
4.2.3 Insulation
The insdllation shall conform to IEC 62783-1 and to the detail spegifications.
4.2.4 Colour code
The colgur code shall conform to the detail specifications.
4.2.5 Drain wire
The dra|n wire shall conform to IEC 62783-1%and to the detail specifications.
4.2.6 Screening of cable assembly)element
The cablle element screen shall conform to IEC 62783-1 and to the detail specifications.
4.2.7 Cable make-up
The twihax cable consisting of 2 to 20 twinax elements as per Table 1, shall cornform to
IEC 627|83-1 and to the detail specifications.
Table I — Supported IEEE 802.3 Ethernet-over-twinax implementations, configurations
Application IEEE 802.3:2015 Nominal Number Long Short
(reference) frequency of lanes reach reach
m m
1000BASE-CX Clause 39 625 MHz 2 10 5
10GBASE-CX4 Clause 54 1,562 5 GHz 8 7 3
100GBASE-CR10 Clause 85 5,156 25 GHz 20 3 1
40GBASE-CR4 Clause 85 5,156 25 GHz 8 3 1
100GBASE-CR4 Clause 92 12,890 6 GHz 8 3 1
25GBASE-CR @ 12,890 6 GHz 2 3 1
@ Clause 110 to be published in IEEE 802.3:2018.

4.2.8

Screening of the cable core

The cable core screening shall conform to IEC 62783-1 and to the detail specifications.
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Sheath

The finished cable sheath shall conform to IEC 62783-1 and to the detail specifications.

4.2.10

Colour of sheath

The colour of the finished cable sheath may be specified in the detail specifications.

4.2.11
42111

The cab

Identification
Cable marking

le shall be marked as specified in the detail specifications.

4.2.11.2

The cab

4.2.12

Finisheq

5 Requirements and test methods

Labelling

le shall be labelled as specified in the detail specifications.

Finished cable

cable shall be packaged as specified in the detail specifications.

5.1 QGeneral remarks
Unless ptherwise specified, all tests and measurements shall conform to IEC 62783-1 and to
the detdil specifications.
These |[transmission requirements given” in Table2 are based on |IEHE 802.3
Ethernef-over-twinax link segment requirements, which are given for information.
Table 2 — Supported IEEE-802.3 Ethernet-over-twinax implementations,
transmission requirements
Application IEEE Nominal Frequency IL max. RL min. ACR-F max.
802.3:2015, frequency range (at nominal (at nominal (at nominal
frequency) frequency) frequency)
1000BASE- Clause 39 625 MHz 10 MHz to 8,8 dB See detail See detail
CX 1 GHz specifications specifigations
10GBASE- Clause 54 1,562 5 GHz 100 MHz 16,0 dB 12 dB See detail
CX4 to 2 GHz specifigations
100GBASE~ Clause 85 5,156 25 GHz | 50 MHz to 17,04 dB 6,66 dB See detail
CR1D 10 GHz specifidations
40GBASE- Clause 85 5,156 25 GHz | 50 MHz to 17,04 dB 6,66 dB See detail
CR4 10 GHz specifications
100GBASE- Clause 92 12,890 6 GHz | 50 MHz to 22,48 dB 6 dB See detail
CR4 19 GHz specifications
25GBASE-CR @ 12,890 6 GHz | 50 MHz to 22,48 dB 6 dB See detalil
19 GHz specifications
a8 Clause 110 to be published in IEEE 802.3:2018.
NOTE Near-end crosstalk (NEXT) is not specified for this application.
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5.2 Electrical tests
5.2.1 Conductor resistance

The conductor resistance shall conform to IEC 62783-1 and to the detail specifications.

5.2.2 Resistance unbalance

The resistance unbalance shall conform to IEC 62783-1 and to the detail specifications.

5.2.3 Dielectric strength

Dielectric-strength shall conform to |lEC 62783-1 and to the detail epnr‘ifir‘n’rinne

5.2.4 Insulation resistance

Insulatign resistance shall conform to IEC 62783-1 and to the detail specifications.

5.2.5 Mutual capacitance

Mutual ¢apacitance shall conform to IEC 62783-1 and to the detail(specifications.

5.2.6 Surface transfer impedance

Surface| transfer impedance of the screen shall confofm to IEC 62783-1 and to the detail
specifications.

5.3 Transmission requirements and tests
5.3.1 General

Transmission requirements shall conformito IEC 62783-1 and to the detail specifications, over
the frequency range specified in the detail specifications.

Transmission requirements' conformance is determined in accordance with IEC 627831 using
test progedures according to IEC TR 61156-1-2:2009/AMD1:2014.

5.3.2 Characteristic impedance

The norpinal charaéteristic impedance, 100 Q, shall conform to IEC 62783-1 and to the detail
specifications.

5.3.3 Return loss

The return 10Ss shall conform to IEC 62783-1 and to the detail specifications.

5.34 Attenuation

The attenuation shall conform to IEC 62783-1 and to the detail specifications.

5.3.5 Propagation delay, inter-element delay skew, and intra-element delay skew

Propagation delay, inter-element delay skew, and intra-element delay skew shall conform to
IEC 62783-1 and to the detail specifications.

5.3.6 Near-end crosstalk (NEXT)

The near-end crosstalk (NEXT) loss shall conform to IEC 62783-1 and to the detail
specifications.
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5.3.7 Attenuation to crosstalk ratio far-end (ACR-F)

The ACR-F loss shall conform to IEC 62783-1 and to the detail specifications.
5.3.8 Transverse conversion loss (TCL)

TCL shall conform to IEC 62783-1 and to the detail specifications.

5.3.9 Equal level transverse conversion transfer loss (ELTCTL)

Transverse conversion transfer loss (TCTL) shall conform to IEC 62783-1 and to the detail
specifications. ELTCTL is derived from TCTL and IL measurements by deducting IL from TCTL.

5.3.10 [Screening attenuation

Screenipg attenuation shall conform to IEC 62783-1 and to the detail specificatiofis.

5.3.11 | Coupling attenuation

Coupling attenuation shall conform to IEC 62783-1 and to the/detail specifications.
Alternatjvely, coupling attenuation may be verified by the combjnation of ELTCGTL and

screening attenuation verification.
5.4 Mechanical and dimensional requirements and test methods

5.4.1 General

Mechanjcal and dimensional requirements shall be as.specified in the detail specifications.

5.4.2 Measurement of dimensions

The measurement of dimensions shall-S¢onform to IEC 62783-1 and to thgq
specifications.

5.4.3 Elongation at break of the conductor

The elogngation at break of theconductor shall conform to IEC 62783-1 and to thie
specifications.

5.4.4 Tensile strength /of the insulation

The tensile strengthiof the insulation shall conform to IEC 62783-1 and to th
specifications.

W

5.4.5 Elongation at break of the sheath

D

The eldngation at break of the sheath shall conform to |IEC 62783-1 and to th
specifications.

5.4.6 Tensile strength of the sheath

The tensile strength of the sheath shall conform to IEC 62783-1 and to the
specifications.

5.4.7 Crush test of the cable

The crush resistance of the cable shall conform to |IEC 62783-1 and to the
specifications.

5.4.8 Impact test of the cable

The impact resistance of the cable shall conform to IEC 62783-1 and to the
specifications.

detail

detail

detail

detail

detail

detail

detail
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Repeated bending of the cable

The resistance to repeated bending shall conform to IEC 62783-1 and to the detail
specifications.

5.4.10

Tensile performance of the cable

The tensile performance shall conform to IEC 62783-1 and to the detail specifications.

55 E

5.5.1

nvironmental tests

Shrinkage of the insulation

The shr

5.5.2

The agy
specific

5.5.3

The cold bend test performance shall conform to IEC 62783-1-and to the detail specifiq

5.5.4

The ten
conform

As requ
IEC 608
temperg

5.5.5

The sheath pressure test shall conform to IEC 62783-1 and to the detail specifications

5.5.6

The cold bend test shall conform to IEC 62783-1 and to the detail specifications.

5.5.7

The hed

Wrapping test of the insulation after thermal ageing

bing performance of the insulation shall conform to IEC 62783+ .and to th
btions.

Bending test of the insulation at low temperature

Tensile strength and elongation of the sheath after ageing
Sile strength and elongation at break of the sfieath after ageing test performan
to IEC 62783-1 and to the detail specifications.

11-501, after ageing in accordance with IEC 60811-401, for an ageing ti

ture to be specified in the detail specifications.

Sheath pressure test at high temperature

Cold bend test/of‘the cable

Heat shock test

t shock test shall conform to IEC 62783-1 and to the detail specifications.

nkage of the insulation shall conform to IEC 62783-1 and to the detail specific:lations.

e detail

ations.

ce shall

ired by IEC 62783-1, samples of sheath are prepared and tested in accordamnce with

me and

5.5.8

Flame propagation characteristics of a single cable

The burning performance of a single cable shall conform to IEC 62783-1 and to the detail
specifications.

5.5.9

Flame propagation characteristics of bunched cables

The burning performance of bunched cables shall conform to IEC 62783-1 and to the detail
specifications.

5.5.10

Smoke generation

The amount of smoke generated shall conform to IEC 62783-1 and to the detail specifications.
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COMMISSION ELECTROTECHNIQUE INTERNATIONALE

CABLES TWINAX POUR TRANSMISSIONS NUMERIQUES -

Partie 2: Spécification de famille — Cable pour interfaces
physiques Ethernet sur twinax
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La Norme internationale IEC 62783-2 a été établie par le sous-comité 46C:
symétriques et fils, du comité d'études 46 de I'lEC: Cables, fils, guides d'ondes, connecteurs,
composants passifs pour micro-onde et accessoires.

Le texte de cette Norme internationale est issu des documents suivants:

FDIS Rapport de vote
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Cables

Le rapport de vote indiqué dans le tableau ci-dessus donne toute information sur le vote ayant
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Ce document a été rédigé selon les Directives ISO/IEC, Partie 2.

Cette Norme Internationale doit étre utilisée conjointement avec la premiére édition de
I'EC 62783-1:—1.

Le comité a décidé que le contenu de ce document ne sera pas modifié avant la date de
stabilité indiquée sur le site web de I'lEC sous "http://webstore.iec.ch” dans les données
relatives au document recherché. A cette date, le document sera

e reconduit,

e supprimé,

e remplace par une edition revisee, ou

e amehdé.

1 En cours d'élaboration. Stade au moment de la publication: IEC FDIS 62783-1:2018.
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INTRODUCTION

La présente Norme internationale est une spécification de famille. Elle constitue la Partie 2 de
la série IEC 62783, qui couvre les caractéristiques spécifiques des cables twinax.

La présente spécification de famille décrit les cables conformément aux exigences génériques
relatives aux cables twinax de I'lEC 62783-1.

La famille de cables twinax couverte dans le présent document est spécifiquement congue
pour l'interconnexion des liaisons Ethernet sur les cables twinax, qui sont mises en ceuvre a
l'aide de segments de lien twinax conformément aux interfaces physiques Ethernet
IEEE St ™ CX4
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CABLES TWINAX POUR TRANSMISSIONS NUMERIQUES -

Partie 2: Spécification de famille — Cable pour interfaces
physiques Ethernet sur twinax

1 Domaine d'application

La présente partie de I'lEC 62783 couvre les cables intérieurs et spécifie les définitions et

exigences relatives aux cables twinaxiaux utilisés dans les systemes de trans

numeriq

Le prégent document, qui est une spécification de famille, fournitf|des ex
entaires relatives aux cables twinax destinés a étre utilisés .dans les inferfaces
physiques Ethernet IEEE Std 802.3.

supplén

Le présent document fournit des exigences et des caractéristiques ,de transmission 1

ue.

mission

igences

elatives

aux éléments twinax uniques ainsi qu'aux éléments twinax multiples au sein d'un¢ méme

gaine, cfest-a-dire, un "cable twinax".

2 Réfiérences normatives

Les doduments suivants cités dans le texte constituent, pour tout ou partie de leur gontenu,
des exigences du présent document. Pour.d€s références datées, seule I'éditign citée
s'appligbe. Pour les références non datées, la derniére édition du document de référence
s'appligbe (y compris les éventuels amendements).

IEC TR $1156-1-22:2009, 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 TR61156-1-2:2009/AMD1:2014

IEC 62783-1:—3, Twinax{cables for digital communications — Part 1. Generic spedification
(disponiple en anglais seulement)

3 Termes et\définitions

Pour lgs’<besoins du présent document, les termes et définitions de [I'IEC $2783-1
s'appliqtert:

L'ISO et I'lEC tiennent & jour des bases de données terminologiques destinées a étre utilisées
en normalisation, consultables aux adresses suivantes:

e |EC
e |SO

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

Online browsing platform: disponible a I'adresse http://www.iso.org/obp

2 || existe une version consolidée de cette publication comprenant ['IlEC TR 61156-1-2:
I'"EC TR 61156-1-2:2009/AMD 1:2014.

3 En cours d'élaboration. Stade au moment de la publication: IEC FDIS 62783-1:2018.

2009 et
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4 Exigences relatives a la construction des cables

4.1 Remarques générales

L'impédance caractéristique de ces cables twinax est de 100 Q. La plage de configurations de
ces cables twinax comprend de 2 a 20 éléments twinax, selon la mise en ceuvre Ethernet
spécifique. La taille des conducteurs peut varier de 0,2 mm a 0,6 mm (32 AWG a 22 AWG).

4.2 Construction du cable

4.2.1 Généralités

alal

A1 A 4 pu | all 4 L 2l H 4 a4 4 HY 2l 4 = At £ A
L'élémept—de cattage—et—re—capre—aotvent—etre—construtts—ae—sorte—a—etre—conrrmes a

I'lEC 62[783-1 et au présent document.

4.2.2 Conducteur

Le conducteur doit étre conforme a I'lEC 62783-1 et aux spécifications patticuliéres.

4.2.3 Enveloppe isolante

L'envelqppe isolante doit étre conforme a I'lEC 62783-1 et aux spécifications particuli€res.

4.2.4 Code de couleurs

Le code| de couleurs doit étre conforme aux spécifications particuliéres.

4.2.5 Fil de continuité

Le fil dgl continuité doit étre conforme a I'lECt62783-1 et aux spécifications particulieres.

[

4.2.6 Ecran de I'ensemble de I'élément de cablage

L'écran|de I'élément de cablage (doit étre conforme a I'lEC 62783-1 et aux spécifications
particuligres.

4.2.7 Constitution du-cable

Le cabl¢ twinax constitué de 2 a 20 éléments twinax, conformément au Tableau 1, doit étre
conformle a I''EC 62783-1 et aux spécifications particuliéres.

Tableau 1 — Mises en ceuvre Ethernet sur twinax IEEE 802.3
prises en charge et configurations

Application IEEE 802.3:2015 Fréquence Nombre de Longue Courte
(référence) nominale voies portée portée
m m
1000BASE-CX Article 39 625 MHz 2 10 5
10GBASE-CX4 Article 54 1,562 5 GHz 8 7 3
100GBASE-CR10 Article 85 5,156 25 GHz 20 3 1
40GBASE-CR4 Article 85 5,156 25 GHz 8 3 1
100GBASE-CR4 Article 92 12,890 6 GHz 8 3 1
25GBASE-CR @ 12,890 6 GHz 2 3 1
a8 L'Article 110 sera publié dans I'lEEE 802.3:2018.
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4.2.8 Ecran de I'ame du cable

L'écran de Il'ame du cable doit étre conforme a I'lEC 62783-1 et aux spécifications
particuliéres.

4.2.9 Gaine

La gaine du cable terminé doit étre conforme a I'lEC 62783-1 et aux spécifications
particulieres.

4.2.10 Couleur de la gaine

particulieres.

4.2.11 | Identification
4.2.11.1 Marquage du céable

Le cablg doit étre marqué tel que spécifié dans les spécifications partieuliéres.

4.211.2 Etiquetage

Le cableg doit étre étiqueté tel que spécifié dans les spécifications particulieres.

4.2.12 | Cable terminé

Le cablg terminé doit étre emballé tel que spécifié,dans les spécifications particuliéres

5 Exigences et méthodes d'essai

5.1 F1emarques générales

Sauf spécification contraire, tous les essais et mesurages doivent étre conformes a
I'"EC 62|783-1 et aux spécificatiens particulieres.

Les exigences de transmission indiquées pour information dans le Tableau 2 se basent sur
les exigences applicables aux segments de lien Ethernet sur twinax IEEE 802.3.
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prises en charge et exigences de transmission

Application IEEE Fréquence Plage de Perte Affaiblissement Rapport
802.3:2015 nominale fréquences | d'insertion de réflexion affaiblissement
max. min. a diaphonie
(ala (a la fréquence max., en
fréquence nominale) extrémité
nominale) éloignée
(a la fréquence
nominale)
1000BASE- Article 39 625 MHz 10 MHz a 8,8 dB Voir les Voir les
CX 1 GHz spécifications spécifications
particuliéres particuliéres
10GBABE- Article 54 1,562 5 GHz 100 MHz a 16,0 dB 12 dB Yoif les
CX4 2 GHz spécifipations
particlilieres
100GBASE- Article 85 5,156 25 GHz 50 MHz a 17,04 dB 6,66 dB Voif les
CR10, 10 GHz spécifications
particlilieres
40GBABE- Article 85 5,156 25 GHz 50 MHz a 17,04 dB 6,66 dB Voif les
CR4 10 GHz spécifications
particllieres
100GBASE- Article 92 12,890 6 GHz 50 MHz a 22,48 dB 6 dB Voif les
CRA4 19 GHz spécifigations
particlilieres
25GBABE- a 12,890 6 GHz 50 MHz a 22,48.dB 6 dB Voif les
CR 19 GHz spécifitations
partictilieres

NOTE

a8 L'Artjcle 110 sera publié dans I'lEEE 802.3:2018.

| a paradiaphonie (NEXT — Near-end crosstalk) nest pas spécifiée pour cette application.

5.2 Essais électriques

5.2.1

Résistance du conducteur

La résiptance du conducteur doit étre conforme a I'lEC 62783-1 et aux spécifications

particulieres.

5.2.2

Déséquilibre.de résistance

Le désg¢quilibre_de résistance doit étre conforme a I'lEC 62783-1 et aux spécifications

particulieres:-

5.2.3

s e gug s .z P
o

La rigidité diélectrique doit étre conforme a I'lEC 62783-1 et aux spécifications particuliéres.

5.2.4

La résistance d'isolement doit étre conforme a

particulieres.

5.2.5

Résistance d'isolement

Capacité mutuelle

I"EC 62783-1

et aux spécifications

La capacité mutuelle doit étre conforme a I'lEC 62783-1 et aux spécifications particuliéres.
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