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INTERNATIONAL ELECTROTECHNICAL COMMISSION

INDUSTRIAL NETWORKS -
Ethernet-APL port profile specification

FOREWORD

The International Electrotechnical Commission (IEC) is a worldwide organization for standardization comprising
all national electrotechnical committees (IEC National Committees). The object of IEC is to promote international
co-operation on all questions concerning standardization in the electrical and electronic fields. To this end and
in addition to other activities, IEC publishes International Standards, Technical Specifications, Technical Reports,
Publicly Available Specifications (PAS) and Guides (hereafter referred to as “IEC Publication(s)”). Their
preparation is entrusted to technical committees; any IEC National Committee interested in the subject dealt with
may participate in this preparatory work. International, governmental and non-governmental organizations liaising
with the IEC also participate in this preparation. IEC collaborates closely with the International Organization for
Standardization (ISO) in accordance with conditions determined by agreement between the two organizations.

The formal decisions or agreements of IEC on technical matters express, as nearly as possible, an international
consensus of opinion on the relevant subjects since each technical committee has representation from all
interested IEC National Committees.

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

In order to promote international uniformity, IEC National Committees undertake to apply IEC Publications
transparently to the maximum extent possible in their national and regional publications. Any divergence between
any IEC Publication and the corresponding national or regional publication shall be clearly indicated in the latter.

IEC itself does not provide any attestation of conformity. Independent certification bodies provide conformity
assessment services and, in some areas, access to IEC marks of conformity. IEC is not responsible for any
services carried out by independent certification bodies.

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

No liability shall attach to IEC or its directors, employees, servants or agents including individual experts and
members of its technical committees and IEC National Committees for any personal injury, property damage or
other damage of any nature whatsoever, whether direct or indirect, or for costs (including legal fees) and
expenses arising out of the publication, use of, or reliance upon, this IEC Publication or any other IEC
Publications.

Attention is drawn to the Normative references cited in this publication. Use of the referenced publications is
indispensable for the correct application of this publication.

IEC draws attention to the possibility that the implementation of this document may involve the use of (a)
patent(s). IEC takes no position concerning the evidence, validity or applicability of any claimed patent rights in
respect thereof. As of the date of publication of this document, IEC had not received notice of (a) patent(s), which
may be required to implement this document. However, implementers are cautioned that this may not represent
the latest information, which may be obtained from the patent database available at https://patents.iec.ch. IEC
shall not be held responsible for identifying any or all such patent rights.

IEC TS 63444 has been prepared by subcommittee 65C: Industrial networks, of IEC technical
committee 65: Industrial-process measurement, control and automation. It is a Technical
Specification.

The text of this Technical Specification is based on the following documents:

Draft Report on voting

65C/1250/DTS 65C/1275/RVDTS

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 Technical Specification is English.
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This document was drafted in accordance with ISO/IEC Directives, Part 2, and developed in
accordance with ISO/IEC Directives, Part 1 and ISO/IEC Directives, IEC Supplement, available
at www.iec.ch/members_experts/refdocs. The main document types developed by IEC are
described in greater detail at www.iec.ch/publications.

The committee has decided that the contents of this document will remain unchanged until the
stability date indicated on the IEC website under 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.


https://www.iec.ch/members_experts/refdocs
https://www.iec.ch/publications
https://webstore.iec.ch/?ref=menu

-6 - IEC TS 63444:2023 © IEC 2023

INTRODUCTION

IEEE Std 802.3™-2022, Clause 146 specifies the Ethernet Physical Layer 10BASE-T1L,
suitable to be used for full-duplex communication over a single balanced pair of conductors.

This physical layer is specifically designed for industrial applications, supporting the main
requirements for advanced, robust process control and monitoring in safe or hazardous areas.

The primary physical layer solution focuses on four requirements:

e support of single pair cables providing both communication and optional power;
e increased data bandwidth, 10 Mbit/s;
e support of extended Ethernet cable length of up to 1 km;

e support of intrinsically safe protection for use in hazardous areas.

IEEE Std 802.3-2022, Clause 146 only specifies the digital communication method and its
electrical characteristics. To assure interoperability between the various interconnected
components at different parts of the network, applying this new physical layer for industrial
applications requires a further set of specifications and classifications. The "Ethernet Advanced
Physical Layer" (Ethernet-APL or APL) references and standardizes industrial automation
extensions.

This document specifies port profiles for use in non-hazardous and hazardous areas, with and
without power. Ethernet-APL intrinsically safe profiles facilitate the examination of the
interconnection of different Ethernet-APL ports. Most common industrial rated connectors for
use in process industries are part of this document. A multi-length cable category system
maintains communication integrity, while permitting cable constructions optimized for specific
applications or environmental ratings.

Ethernet-APL impacts the various physical layers in IEC 61158-2 and its associated Types. This
document provides a neutral approach for the new advanced physical layer which can be then
transferred to the next editions of different IEC intrinsically safe fieldbus documents. The
following documents are representative of potentially affected next editions: IEC 61158-2,
IEC 61784-1 series, IEC 61784-2 series, IEC 61918, IEC 61784-5 series.

This document is not intended to assure interoperability at the product level but only at the port
level. No reference is made to any Ethernet-based communication protocol above the physical
layer.
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INDUSTRIAL NETWORKS -

Ethernet-APL port profile specification

1 Scope

This document is applicable to process automation equipment using a 10BASE-T1L compliant
(see IEEE Std 802.3-2022, Clause 146) Physical Layer (PHY). Ethernet-APL intrinsically safe
profiles with different predefined entity or limitation parameters (for example voltage, current,
power, capacitance, inductance, cable length) simplify the examination of the interconnection
of different Ethernet-APL ports.

The following technical features are part of this document:

e topology with trunk/spur installation capability;

e 2-wire technology (full-duplex communication data rate of 10 Mbit/s);

e long distance (refers to cable lengths of several hundred meters, with spans up to 1 000 m);
¢ intrinsic safety (installation of Ethernet-capable field devices in hazardous areas);

e power supply to field devices over the same 2-wire cable used for data communication.
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. For dated references, only the edition cited applies.
For undated references, the latest edition of the referenced document (including any
amendments) applies.

"i"

IEC 60079-11, Explosive atmospheres — Part 11: Equipment protection by intrinsic safety

IEC 60079-14, Explosive atmospheres — Part 14: Electrical installations design, selection and
erection

IEC 60079-25, Explosive atmospheres — Part 25: Intrinsically safe electrical systems

IEC TS 60079-47:2021, Explosive atmospheres — Part 47: Equipment protection by 2-wire
intrinsically safe ethernet concept (2-WISE)

IEC 61010-1, Safety requirements for electrical equipment for measurement, control, and
laboratory use — Part 1: General requirements

IEC 61076-2-101, Connectors for electronic equipment — Product requirements — Part 2-101:
Circular connectors — Detail specification for circular connectors for M12 connectors with screw-
locking

IEC 61076-2-104, Connectors for electronic equipment — Product requirements — Part 2-104:
Circular connectors — Detail specification for circular connectors with M8 screw-locking or snap-
locking

IEC 61158-2:2023, Industrial communication networks — Fieldbus specifications — Part 2:
Physical layer specification and service definition

IEC 61643-21, Low voltage surge protective devices — Surge protective devices connected to
telecommunications and signalling networks — Performance requirements and testing methods
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IEEE Std 802.3-2022, IEEE Standard for Ethernet

ASTM D4566-05, Standard Test Methods for Electrical Performance Properties of Insulations
and Jackets for Telecommunications Wire and Cable; available at < ASTM D4566-05 - Standard
Test Methods for Electrical Performance Properties of Insulations and Jackets for
Telecommunications Wire and Cable (ansi.org)> [viewed 2023-10-13]


https://webstore.ansi.org/Standards/ASTM/ASTMD456605?msclkid=4edd037733531c5cd91461ba5dbadb0c&utm_source=bing&utm_medium=cpc&utm_campaign=Campaign%20%231%20CA&utm_term=ASTM%20D4566-05&utm_content=ASTM-D
https://webstore.ansi.org/Standards/ASTM/ASTMD456605?msclkid=4edd037733531c5cd91461ba5dbadb0c&utm_source=bing&utm_medium=cpc&utm_campaign=Campaign%20%231%20CA&utm_term=ASTM%20D4566-05&utm_content=ASTM-D
https://webstore.ansi.org/Standards/ASTM/ASTMD456605?msclkid=4edd037733531c5cd91461ba5dbadb0c&utm_source=bing&utm_medium=cpc&utm_campaign=Campaign%20%231%20CA&utm_term=ASTM%20D4566-05&utm_content=ASTM-D
https://www.electropedia.org/
https://www.iso.org/obp



