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INTERNATIONAL ELECTROTECHNICAL COMMISSION

INDUSTRIAL COMMUNICATION NETWORKS -
FIELDBUS SPECIFICATIONS -

Part 4-4: Data-link layer protocol specification —
Type 4 elements

FOREWORD

1) The International Electrotechnical Commission (IEC) is a worldwide organization for standardiz itioi com.rising
all national electrotechnical committees (IEC National Committees). The object of IEC is to prom’. < inv ~.ational
co-operation on all questions concerning standardization in the electrical and electronic fields. To ‘his 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 _.Puk ication(s)”). Their
preparation is entrusted to technical committees; any IEC National Committee intereste in u.> subject dealt with
may participate in this preparatory work. International, governmental and non-governmeni. ! orge nhizations liaising
with the IEC also participate in this preparation. IEC collaborates closely with the Inicrna‘ionai Organization for
Standardization (ISO) in accordance with conditions determined by agreemei.* bztw ~en wne two organizations.

2) The formal decisions or agreements of IEC on technical matters express, as nea.'v 75 possible, an international
consensus of opinion on the relevant subjects since each technical ccmmittee has representation from all
interested IEC National Committees.

3) IEC Publications have the form of recommendations for internaticiial us.. and are accepted by IEC National
Committees in that sense. While all reasonable efforts are niade ‘o er sure that the technical content of IEC
Publications is accurate, IEC cannot be held responsible for the ay in which they are used or for any
misinterpretation by any end user.

4) In order to promote international uniformity, IEC Natior al Cominittees undertake to apply IEC Publications
transparently to the maximum extent possible in their natio: 2l a2 id 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 cori"ormi*v. Independent certification bodies provide conformity
assessment services and, in some areas, accesa.l) IEC marks of conformity. IEC is not responsible for any
services carried out by independent certificaiicn L odies.

6) All users should ensure that they have th' Iz est edition of this publication.

7) No liability shall attach to IEC or its. 0\ 2ctu.5, employees, servants or agents including individual experts and
members of its technical committees ana 'EC National Committees for any personal injury, property damage or
other damage of any nature whc*so. ver, whether direct or indirect, or for costs (including legal fees) and
expenses arising out of the pu>licauon, use of, or reliance upon, this IEC Publication or any other IEC
Publications.

8) Attention is drawn to the .'ormative references cited in this publication. Use of the referenced publications is
indispensable for the Lc.-ecu application of this publication.

9) Attention is drawn to v e p/sssibility that some of the elements of this IEC Publication may be the subject of patent
rights. IEC shall not be . =Id responsible for identifying any or all such patent rights.

Attention s dirwn to the fact that the use of the associated protocol type is restricted by its
intellectual-p -operty-right holders. In all cases, the commitment to limited release of intellectual-
property -rights made by the holders of those rights permits a layer protocol type to be used with
otheilaver protocols of the same type, or in other type combinations explicitly
authiarized by its intellectual-property-right holders.

ILDTE Combinations of protocol types are specified in the IEC 61784-1 series and the IEC 61784-2 series.

IEC 61158-4-4 has been prepared by subcommittee 65C: Industrial networks, of IEC technical
committee 65: Industrial-process measurement, control and automation. It is an International
Standard.

This fourth edition cancels and replaces the third edition published in 2018. This edition
constitutes a technical revision.
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This edition includes the following significant technical change with respect to the previous
edition:

a) Use of extended data size for DLS-user data. This extension is restricted to nodes operating
on a P-NET IP network.

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

Draft Report on voting

65C/1202/FDIS 65C/1243/RVD

Full information on the voting for its approval can be found in the report on voting indicatud 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, ai..d developed in
accordance with ISO/IEC Directives, Part 1 and ISO/IEC Directives, IEC Sup.'2inent, available
at www.iec.ch/members_experts/refdocs. The main document types devclope ! by IEC are
described in greater detail at www.iec.ch/publications.

A list of all the parts of the IEC 61158 series, under the general title ,\ suustrial communication
networks — Fieldbus specifications, can be found on the IEC we > site.

The committee has decided that the contents of this docuiaen? will remain unchanged until the
stability date indicated on the IEC website under v.ebsforciiec.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.
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INTRODUCTION

This document is one of a series produced to facilitate the interconnection of automation system
components. It is related to other standards in the set as defined by the “three-layer” fieldbus
reference model described in IEC 61158-1.

The data-link protocol provides the data-link service by making use of the services available
from the physical layer. The primary aim of this document is to provide a set of rules for
communication expressed in terms of the procedures to be carried out by peer data-link entities
(DLEs) at the time of communication. These rules for communication are intended to provide a
sound basis for development in order to serve a variety of purposes:

a) as a guide for implementors and designers;

b) for use in the testing and procurement of equipment;

c) as part of an agreement for the admittance of systems into the open systems : avii>rinent;
d) as arefinement to the understanding of time-critical communications withir. OSI.

This document is concerned, in particular, with the communication and interwo::" ng of sensors,
effectors and other automation devices. By using this document togethor with of 1er standards

positioned within the OSI or fieldbus reference models, otherwise incomp2tiole systems could
work together in any combination.
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1 Scope

1.1 General

The data-link layer provides basic time-critical messaging communications betwe 2n levi.2s in
an automation environment.

This protocol provides a means of connecting devices through a partial mash network, such
that most failures of an interconnection between two devices can be circui.venicd. In common
practice the devices are interconnected in a non-redundant hierarch.~al \aar.ner reflecting
application needs.

1.2 Specifications
This document specifies

a) procedures for the timely transfer of data and ccntrc! iniormation from one data-link user
entity to a peer user entity, and among the dat~-lii.' entities forming the distributed data-
link service provider;

b) the structure of the fieldbus DLPDUs used for the transfer of data and control information
by the protocol of this document, and the'r renresentation as physical interface data units.
1.3 Procedures

The procedures are defined in terms ¢

a) theinteractions between pcar \)L-entities (DLEs) through the exchange of fieldbus DLPDUs;

b) the interactions betwee = DL-service (DLS) provider and a DLS-user in the same system
through the exchange¢ o1 RU.S primitives;

c) the interactions ''ewecon a DLS-provider and a Ph-service provider in the same system
through the excr.ang:: of Ph-service primitives.

1.4  Applicibiity

These procedures are applicable to instances of communication between systems which
support time-critical communications services within the data-link layer of the OSI or fieldbus
re‘ercnce. models, and which require the ability to interconnect in an open systems
inte, ~onnt ction environment.

t -ofiles provide a simple multi-attribute means of summarizing an implementation’s capabilities,
and thus its applicability to various time-critical communications needs.

1.5 Conformance

This document also specifies conformance requirements for systems implementing these
procedures. This document does not contain tests to demonstrate compliance with such
requirements.
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