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INTERNATIONAL ELECTROTECHNICAL COMMISSION

PROGRAMMABLE CONTROLLERS -

Part 9: Single-drop digital communication interface
for small sensors and actuators (SDCI)

FOREWORD

1) 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.

2) 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.

3) 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.

4) 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.

5) 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.

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

7) 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.

8) 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.

9) Attention is drawn to the possibility that some of the elements of this IEC Publication may be the subject of patent
rights. IEC shall not be held responsible for identifying any or all such patent rights.

IEC 61131-9 has been prepared by subcommittee 65B: Measurement and control devices, of
IEC technical committee 65: Industrial-process measurement, control and automation. It is an
International Standard.

This second edition cancels and replaces the first edition published in 2013. This edition
constitutes a technical revision.

This edition includes the following significant technical changes with respect to the previous
edition:
a) requirements for Port Class B have been refined;

b) best practice patterns for Data Storage (backup of Device parameters) and Device reset
functions have been introduced;

c) a new Standardized Master Interface (SMI) for PLC, IT, and an engineering tool access
have been added.
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The text of this International Standard is based on the following documents:

Draft Report on voting

65B/1218/FDIS 65B/1219/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.

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/standardsdev/publications.

A list of all parts in the IEC 61131 series, published under the general title Programmable
controllers, 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,

e replaced by a revised edition, or

e amended.

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

0.1 General

IEC 61131-9 is part of a series of standards on programmable controllers and the associated
peripherals and should be read in conjunction with the other parts of the series.

Where a conflict exists between this and other IEC standards (except basic safety standards),
the provisions of this document should be considered to govern in the area of programmable
controllers and their associated peripherals.

The increased use of micro-controllers embedded in low-cost sensors and actuators has
provided opportunities for adding diagnosis and configuration data to support increasing
application requirements.

The driving force for the SDCI (I0-Link™ 1) technology is the need of these low-cost sensors
and actuators to exchange this diagnosis and configuration data with a controller (PC or PLC)
using a low-cost, digital communication technology while maintaining backward compatibility
with the current DI/DO signals.

In fieldbus concepts, the SDCI technology defines a generic interface for connecting sensors
and actuators to a Master unit, which can be combined with gateway capabilities to become a
fieldbus remote 1/O node.

Any SDCI compliant Device can be attached to any available interface Port of the Master. SDCI
compliant Devices perform physical to digital conversion in the Device, and then communicate
the result directly in a standard format using "coded switching" of the 24 V I/O signalling line,
thus removing the need for different DI, DO, Al, AO modules and a variety of cables.

Physical topology is point-to-point from each Device to the Master using three wires over
distances up to 20 m. The SDCI physical interface is backward compatible with the usual
24 V 1/0 signalling specified in IEC 61131-2. Transmission rates of 4,8 kbit/s, 38,4 kbit/s and
230,4 kbit/s are supported.

The Master of the SDCI interface detects, identifies, and manages Devices plugged into its
Ports.

Tools allow the association of Devices with their corresponding electronic I/O Device Des-
criptions (I0DD) and their subsequent configuration to match the application requirements.

The SDCI technology specifies three different levels of diagnostic capabilities: for immediate
response by automated needs during the production phase, for medium term response by
operator intervention, or for longer term commissioning and maintenance via extended
diagnosis information.

The structure of this document is described in 4.8.

Conformity with IEC 61131-9 cannot be claimed unless the requirements of Annex H are met.

T 1O-Link™ is a trade name of the "lO-Link Community". This information is given for the convenience of users of

this document and does not constitute an endorsement by IEC of the trade name holder or any of its products.
Compliance with this document does not require use of the registered logos for 10-Link™. Use of the registered
logos for 10-Link™ requires permission of the "IO-Link Community".
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Terms of general use are defined in IEC 61131-1 or in the IEC 60050 series [1]2. More specific
terms are defined in this document.

0.2 Patent declaration

The International Electrotechnical Commission (IEC) draws attention to the fact that it is claimed
that compliance with this document may involve the use of a patent. IEC takes no position
concerning the evidence, validity, and scope of this patent right.

The holder of this patent right has assured IEC that s/he is willing to negotiate licences under
reasonable and non-discriminatory terms and conditions with applicants throughout the world.
In this respect, the statement of the holder of this patent right is registered with IEC. Information
may be obtained from the patent database available at http://patents.iec.ch.

Attention is drawn to the possibility that some of the elements of this document may be the
subject of patent rights other than those in the patent database. IEC shall not be held
responsible for identifying any or all such patent rights.

2 Numbers in square brackets refer to the Bibliography.
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PROGRAMMABLE CONTROLLERS -

Part 9: Single-drop digital communication interface
for small sensors and actuators (SDCI)

1 Scope

This part of IEC 61131 specifies a single-drop digital communication interface technology for
small sensors and actuators SDCI (commonly known as 10-Link™3), which extends the
traditional digital input and digital output interfaces as defined in IEC 61131-2 towards a point-
to-point communication link for the exchange of complex data in both directions. This techno-
logy also enables the transfer of parameters to Devices and the delivery of identification and
diagnostic information from the Devices to the automation system.

This technology is mainly intended for use with simple sensors and actuators in factory
automation, which include small and cost-effective microcontrollers.

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

This document also includes EMC test requirements.

This document does not cover communication interfaces or systems incorporating multiple point
or multiple drop linkages, or integration of SDCI 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 60664 (all parts), Insulation coordination for equipment within low-voltage supply systems

IEC 60947-5-2, Low-voltage switchgear and controlgear — Part 5-2: Control circuit devices and
switching elements — Proximity switches

IEC 61000-4-2, Electromagnetic compatibility (EMC) — Part 4-2: Testing and measurement
techniques — Electrostatic discharge immunity test

IEC 61000-4-3, Electromagnetic compatibility (EMC) — Part 4-3 : Testing and measurement
techniques — Radiated, radio-frequency, electromagnetic field immunity test

IEC 61000-4-4, Electromagnetic compatibility (EMC) — Part 4-4: Testing and measurement
techniques — Electrical fast transient/burst immunity test

3 |O-Link™ is a trade name of the "lO-Link Community". This information is given for the convenience of users of

this document and does not constitute an endorsement by IEC of the trade name holder or any of its products.
Compliance with this document does not require use of the registered logos for 10-Link™. Use of the registered
logos for 10-Link™ requires permission of the "IO-Link Community".
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IEC 61000-4-5, Electromagnetic compatibility (EMC) — Part 4-5: Testing and measurement
techniques — Surge immunity test

IEC 61000-4-6, Electromagnetic compatibility (EMC) — Part 4-6: Testing and measurement
techniques — Immunity to conducted disturbances, induced by radio-frequency fields

IEC 61000-4-11, Electromagnetic compatibility (EMC) — Part 4-11: Testing and measurement
techniques — Voltage dips, short interruptions and voltage variations immunity tests for
equipment with input current up to 16 A per phase

IEC 61000-6-2, Electromagnetic compatibility (EMC) — Part 6-2: Generic standards — Immunity
standard for industrial environments

IEC 61000-6-4, Electromagnetic compatibility (EMC) — Part 6-4: Generic standards — Emission
standard for industrial environments

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

IEC 61010-2-201, Safety requirements for electrical equipment for measurement, control, and
laboratory use — Part 2-201: Particular requirements for control equipment

IEC 61131-1, Programmable controllers — Part 1: General information

IEC 61131-2, Industrial-process measurement and control — Programmable controllers — Part 2:
Equipment requirements and tests

3 Terms, definitions, symbols, abbreviated terms, and conventions

3.1 Terms and definitions

For the purposes of this document, the terms and definitions given in IEC 61131-1 and
IEC 61131-2 and the following apply.

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

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

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

3.11

address

part of the M-sequence control to reference data within data categories of a communication
channel

3.1.2

application layer

AL

<SDCI> part of the protocol responsible for the transmission of Process Data objects and On-
request Data objects

3.1.3
Block Parameter
consistent parameter access via multiple Indices or Subindices





