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Part 3: Wireless extensions

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 61139-3 has been prepared by subcommittee 65C: Industrial networks, of IEC technical
committee 65: Industrial-process measurement, control and automation. It is an International
Standard.

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

Draft Report on voting

65C/1268/FDIS 65C/1274/RVD

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.
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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.

A list of all parts in the IEC 61139 series, published under the general title Industrial networks
— Single-drop digital communication interface, can be found on the IEC website.

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, or

e revised.

IMPORTANT - The "colour inside" logo on the cover page of this document indicates
that it contains colours which are considered to be useful for the correct understanding
of its contents. Users should therefore print this document using a colour printer.
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INTRODUCTION

The wired single-drop digital communication interface technology for small sensors and
actuators (SDCI), commonly known as 10-Link™' is subject matter of the standard
IEC 61131-9. It extends the traditional switching input and output interfaces as defined in
IEC 61131-2 towards a point-to-point communication link using coded switching. This
technology enables the cyclic exchange of digital input and output process data between a
Master and its associated W-Devices (sensors, actuators, I/O terminals, etc.). The Master can
be part of a fiel[dbus communication system or any stand-alone processing unit. The technology
also enables the acyclic transfer of parameters to Devices and the propagation of diagnosis
information from the Devices to the upper-level automation system (controller, host) via the
Master/gateway.

This document provides the necessary changes and extensions to the basic IEC 61131-9 for
wireless communication including the radio characteristic, air interface, frequencies,
message/frame types, and pairing mechanism as well as the necessary configuration
management and the changes of state machines compared to IEC 61131-9.

The main characteristics of the SDCI wireless technology are:

e The application interface for cyclic (Process Data) and acyclic data (On-request Data) is
compatible to SDCI; from the user perspective, it is a transparent view on wireless Devices
(W-Devices).

o A wireless Master (W-Master) can handle up to 5 transmission tracks in parallel, each W-

Track can handle a maximum of 8 W-Devices, thus supporting up to 40 W-Devices per
W-Master.

e Up to 3 W-Master can be placed in a cell, yielding a maximum of 120 W-Devices per
W-Master cell.

e A scan service is available for discovery of yet unpaired W-Devices.

e A pairing service is provided to assign W-Devices to a W-Master, corresponding to a logical
cable connection.

e Controlled roaming between multiple W-Master cells is supported by a dedicated handover
mechanism.

e A minimum transmission cycle time of 5 ms can support high-speed wireless applications
with a payload of up to 32 octets.

e SDCI wireless also supports mechanisms for low energy W-Devices.

e SDCI wireless utilizes in this version radios for the 2,4 GHz ISM band, divided to frequency
channels with a spacing of 1 MHz.

e Frequency Hopping changes the frequency channels for each transmission as a measure
against interference, yielding a residual failure probability (RFP) of 10-° which is similar to
a wired connection.

o Wireless coexistence with other wireless systems (e.g. WLAN) is achieved with a
blocklisting mechanism.

e To comply with regulatory standards, transmission power is limited to < 10 dBm (10 mW)
EIRP, still yielding a range of up to 20 m in case of a W-Master cell with one W-Track. In
case of more than one W-Track, 10 m can be achieved. These figures are dependent on the
machine environment.

e Each transmission W-Track in a W-Master can use its own narrow-band transceiver and
dedicated antenna or all of them can use a single shared transceiver and/or antenna.

10-Link™ is a trade name of the 10-Link Consortium. The 10-Link Consortium is a non-profit trade organization
to support the 10-Link communication. This information is given for the convenience of users of this International
Standard and does not constitute an endorsement by IEC of the trade name holder or any of its products.
Compliance to this document does not require use of the trade name. Use of the trade name |O-Link™ requires
permission of the trade name holder, see https://io-link.com/en.
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1 Scope

This part of IEC 61139 specifies a wireless single-drop digital communication interface (SDCI
wireless).

This is an extension to the single-drop digital communication interface (SDCI) technology that
is specified in IEC 61131-9.

This document specifies the wireless communication services and protocol (physical layer, data
link layer and application layer in accordance with the ISO/OSI reference model) for W-Masters
and W-Devices.

NOTE This document does not cover the integration into higher level systems such as fieldbuses.
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.

IEC 61131-1, Programmable controllers — Part 1: General information
IEC 61131-2, Programmable controllers — Part 2: Equipment requirements and tests

IEC 61131-9:2022, Programmable controllers — Part 9: Single-drop digital communication
interface for small sensors and actuators (SDCI)

IEC 61158-1, Industrial communication networks — Fieldbus specifications — Part 1: Overview
and guidance for the IEC 61158 and IEC 61784 series

IEC 62657-2, Industrial networks — Coexistence of wireless systems — Part 2: Coexistence
management

ETSI EG 203 367, Short Range Devices (SRD) ETSI EG 203 367 "Guide to the application of
harmonized standards covering articles 3.1b and 3.2 of the Directive 2014/53/EU (RED) to
multi-radio and combined radio and non-radio equipment

ETSI EN 300 328, Wideband transmission systems; Data transmission equipment operating in
the 2.4 GHz ISM band and using wide band modulation techniques; Harmonized Standard
covering the essential requirements of article 3.2 of Directive 2014/53/EU"

ETSI EN 300 440, Short Range Devices (SRD); ETSI EN 300 440 Radio equipment to be used
in the 1 GHz to 40 GHz frequency range; Harmonized Standard covering the essential
requirements of article 3.2 of Directive 2014/53/EU

FCC §15.247, Radio frequency devices; Operation within the bands 902-928 MHz,
2400-2483.5 MHz, and 5725-5850 MHz





