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1)

8)

INTERNATIONAL ELECTROTECHNICAL COMMISSION

INDUSTRIAL COMMUNICATION NETWORKS -
FIELDBUS SPECIFICATIONS -

Part 6-18: Application layer protocol specification —
Type 18 elements

FOREWORD

The International Electrotechnical Commission (IEC) is a worldwide organization for standardization ccmpr.ing
all national electrotechnical committees (IEC National Committees). The object of IEC is“fo p mote
international co-operation on all questions concerning standardization in the electrical and elec onic fie.ds. To
this end and in addition to other activities, IEC publishes International Standards, Technical S, ecifications,
Technical Reports, Publicly Available Specifications (PAS) and Guides (hereafter re‘erred 10 as “IEC
Publication(s)”). Their preparation is entrusted to technical committees; any IEC National Cc nmittee interested
in the subject dealt with may participate in this preparatory work. International, .gove:n nental and non-
governmental organizations liaising with the IEC also participate in this preparation. 1.'C col aborates closely
with the International Organization for Standardization (ISO) in accordance with ~onaiiions determined by
agreement between the two organizations.

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.

IEC Publications have the form of recommendations for internatic’.ci us> and are accepted by IEC National
Committees in that sense. While all reasonable efforts are nmade ‘o ersure that the technical content of IEC
Publications is accurate, IEC cannot be held responsible for the =4y in which they are used or for any
misinterpretation by any end user.

In order to promote international uniformity, IEC Natioral Con..nittees undertake to apply IEC Publications
transparently to the maximum extent possible in their ~aticnal and regional publications. Any divergence
between any IEC Publication and the corresponding nationai or regional publication shall be clearly indicated in
the latter.

IEC itself does not provide any attestation of * catirmity. Independent certification bodies provide conformity
assessment services and, in some areas, accets v IEC marks of conformity. IEC is not responsible for any
services carried out by independent certifica.'on ¢ .dies.

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

No liability shall attach to IEC or its dire »tors, employees, servants or agents including individual experts and
members of its technical commitic=s . nd IEC National Committees for any personal injury, property damage or
other damage of any nature w. atsocver, whether direct or indirect, or for costs (including legal fees) and
expenses arising out of the rubl'cation, use of, or reliance upon, this IEC Publication or any other IEC
Publications.

Attention is drawn to-L..> Nurmative references cited in this publication. Use of the referenced publications is
indispensable for the corr. ct application of this publication.

International Siondard 'EC 61158-6-18 has been prepared by subcommittee 65C: Industrial
networks,» of IEC. technical committee 65: Industrial-process measurement, control and
automation.

This“cacond edition cancels and replaces the first edition published in 2007. This edition
~onctitute s a technical revision.

1'e main changes with respect to the previous edition are listed below:

editorial corrections;

addition of cyclic data segmenting.
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The text of this standard is based on the following documents:

FDIS Report on voting
65C/607/FDIS 65C/621/RVD

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

This publication has been drafted in accordance with ISO/IEC Directives, Part 2.

A list of all parts of the IEC 61158 series, published under the general title IndJusuial
communication networks — Fieldbus specifications, can be found on the IEC web site.

The committee has decided that the contents of this publication will remain unci.angcd until
the stability date indicated on the IEC web site under "http://webstore.iec.ch” in the data
related to the specific publication. At this date, the publication will be:

e reconfirmed;

e withdrawn;

e replaced by a revised edition, or

e amended.

NOTE The revision of this standard will be synchronized with the othe - par s of the IEC 61158 series.
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INTRODUCTION

This part of IEC 61158 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/TR 61158-1.

The application protocol provides the application service by making use of the services
available from the data-link or other immediately lower layer. The primary aim of this standard
is to provide a set of rules for communication expressed in terms of the procedures to be
carried out by peer application entities (AEs) 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:

e as a guide for implementers and designers;
e for use in the testing and procurement of equipment;
e as part of an agreement for the admittance of systems into the open systems env'ronment;

e as a refinement to the understanding of time-critical communications wit~in DSI.

This standard is concerned, in particular, with the communication and ir.*erw orkirig of sensors,
effectors and other automation devices. By using this standard tcqeu.2r vich other standards
positioned within the OSI or fieldbus reference models, otherwise . colpatible systems may
work together in any combination.

NOTE Use of some of the associated protocol types is restricted by t'.c.r inu>llectual-property-right holders. In all
cases, the commitment to limited release of intellectual-property-rights mad by the holders of those rights permits
a particular data-link layer protocol type to be used with phycicai 'aye =und application layer protocols in Type
combinations as specified explicitly in the profile parts. Use of \ne v rious protocol types in other combinations
may require permission from their respective intellectual-props..y-right holders.

The International Electrotechnical Commission (IZ) draws attention to the fact that it is
claimed that compliance with this documen* may involve the use of patents concerning Type
18 elements and possibly other types given. it suuclause 4.5, 5.5, 6.9.2 and 9.2.2 as follows:

3343036/Japan [MEC] “i~>twes @ System for a Programmable Controller”
5896509/USA [MEC] “Metrork System for a Programmable Controller”
246906/Korea [MEC] “le’work System for a Programmable Controller”
19650753/Germany [MEC] “Network System for a Programmable Controller”

IEC takes no position conc riirg the evidence, validity and scope of these patent rights.

The holder of these patent rights has assured the IEC that he/she is willing to negotiate
licences either free. of charge or under reasonable and non-discriminatory terms and
conditions with.applicats throughout the world. In this respect, the statement of the holder of
these patent« gh.: is registered with IEC. Information may be obtained from:

[MEC] Mitsubishi Electric Corporation
Corporate Licensing Division
7-3, Marunouchi 2-chome, Chiyoda-ku,
Tokyo 100-8310, Japan

Atuantion is drawn to the possibility that some of the elements of this document may be the
s 'bject of patent rights other than those identified above. IEC shall not be held responsible for
identifying any or all such patent rights.

ISO (www.iso.org/patents) and IEC (http://www.iec.ch/tctools/patent_decl.htm) maintain on-
line data bases of patents relevant to their standards. Users are encouraged to consult the
data bases for the most up to date information concerning patents.
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INDUSTRIAL COMMUNICATION NETWORKS -
FIELDBUS SPECIFICATIONS -

Part 6-18: Application layer protocol specification -
Type 18 elements

1 Scope

1.1 General

The Fieldbus Application Layer (FAL) provides user programs with a means t) a-ces: the
fieldbus communication environment. In this respect, the FAL can be viewed a. a “=indow
between corresponding application programs”.

This standard provides common elements for basic time-critical a>xd 1. n-time-critical
messaging communications between application programs in an automatior .enironment and
material specific to Type 18 fieldbus. The term “time-critical™ is 'sed to represent the
presence of a time-window, within which one or more specified «tiois are required to be
completed with some defined level of certainty. Failure to complete specified actions within
the time window risks failure of the applications requesting \“e actions, with attendant risk to
equipment, plant and possibly human life.

This standard specifies interactions between remotu. aplications and defines the externally
visible behavior provided by the Type 18 fieldbus azplication layer in terms of

a) the formal abstract syntax defining the applicction layer protocol data units conveyed
between communicating application entities;

b) the transfer syntax defining encodin;r.les that are applied to the application layer
protocol data units;

c) the application context state mec~nire defining the application service behavior visible
between communicating applica‘ion entities;

d) the application relationship-siate machines defining the communication behavior visible
between communicatine aplication entities.

The purpose of this stanJ'ard is to define the protocol provided to

a) define the wire-ruaresentation of the service primitives defined in IEC 61158-5-18, and
b) define the Z.ternally visible behavior associated with their transfer.
This standa.d specifies the protocol of the Type 18 fieldbus application layer, in conformance

with the OSI tasic Reference Model (ISO/IEC 7498-1) and the OSI application layer structure
(ISO/IEC 9545).

1.2 3pecifications

Trie principal objective of this standard is to specify the syntax and behavior of the application
iayer protocol that conveys the application layer services defined in IEC 61158-5-18.

A secondary objective is to provide migration paths from previously-existing industrial
communications protocols. It is this latter objective which gives rise to the diversity of
protocols standardized in the IEC 61158-6 series.
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