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INTERNATIONAL ELECTROTECHNICAL COMMISSION

INDUSTRIAL COMMUNICATION NETWORKS -
FIELDBUS SPECIFICATIONS -

Part 6-10: Application layer protocol specification —
Type 10 elements

FOREWORD

The International Electrotechnical Commission (IEC) is a worldwide organization f i 3N comprising
all national electrotechnical committees (IEC National Commlttees) The gt i promote
international co-operation on all questions concerning standardization in the e
this end and in addition to other activities, IEC publishes International
Technical Reports, Publicly Available Specmcatlons (PAS) and Guides “IEC

governmental organizations liaising with the IEC also part|0|pate i
with the International Organlzatlon for Standardization (ISO)ina e\ wit ditions determined by

The formal decisions or agreements of IEC on technical matiers & v @S possible, an international
consensus of opinion on the relevant subjects since e i vitee has representation from all
interested IEC National Committees

IEC Publications have the form of recom ernatiQnal use/and are accepted by IEC National
Committees in that sense. While all reasonable effqrt o-ensdre that the technical content of IEC

Publications is accurate, IEC cannot be i the way in which they are used or for any
misinterpretation by any end user.

assessment ser
services carried ®

members of its teshnical and’lEC National Committees for any personal injury, property damage or
other damage of_ai S tsoever, whether direct or indirect, or for costs (including legal fees) and
expenses axisi ication, use of, or reliance upon, this IEC Publication or any other IEC
Publicat

indispensable fo he'correct application of this publication.

International Standapd IEC 61158-6—10 has been prepared by subcommittee 65C: Industrial
networks, of IEC technical committee 65: Industrial-process measurement, control and
automation.

This second edition cancels and replaces the first edition published in 2007. This edition
constitutes a technical revision.

The main changes with respect to the previous edtion are listed below:

e corrections;
e improvements;
e optimization of the synchronization;

e optimization of the startup time from power down.
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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 the parts of the IEC 61158 series, published under the ge e Industrial

The committee has decided that the contents of this publicatiop\wi anged until
the stability date indicated on the IEC web site under "http<//web iec in the data

reconfirmed;
withdrawn;
replaced by a revised edition, or
amended.
NOTE The revision of this standard will be synchrqnized with theNother parts of the IEC 61158 series.

IMPORTANT - The 'colaur i r page of this publication indicates
that it contains caqlou idered to be useful for the correct
understanding of it n therefore print this document using a

colour printer. L\
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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:

as a guide for implementors and designers;
for use in the testing and procurement of equipment;

as part of an agreement for the admittance of systems into the g

cases, the commitment to limited release of inte
a particular data-link layer protocol type to be
combinations as specified explicitly in the }JF
combinations may require permission of their r

The International Electr
claimed that compliance

)} involve the use of patents concerning
the normative elements of this standard.

een announced by [HI]:

WO publication Title (WO)

N N
WO 99/046908/\\%WW ethernet network, with redundancy properties and redundancy
nager

The folléwin twt for Type 10 have been announced by [SI]:

WO publication \ Title (WO)

WO 99/046908 Ml network, especially ethernet network, with redundancy properties and redundancy
manager

WO 00/026731 Automation system and method for accessing the functionality of hardware components

WO 02/043336 System and method for the parallel transmission of real-time critical and non real-time
critical data via switched data networks especially ethernet

WO 02/076033 Synchronous, clocked communication system with local input/output components and
method for integrating local input/output components into such a system

WO 03/028258 Method for synchronising nodes of a communication system

WO 03/028259 Communications system and method for synchronising a communications cycle

WO 04/030284 Method for permanent redundant transmission of data telegrams in communication
systems

IEC takes no position concerning the evidence, validity and scope of these patent rights.
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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 applicants throughout the world. In this respect, the statement of the holder of
these patent rights is registered with IEC. Information may be obtained from:

[HI]:  Hirschmann Automation and Control GmbH
Stuttgarter Stralle 45-51
D-72654 Neckartenzlingen
Germany

[SI]: Siemens AG
CTIP L&T
Hr. Hans-Jorg Mdller
Otto-Hahn-Ring 6
D-81739 Munich
Germany
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INDUSTRIAL COMMUNICATION NETWORKS -
FIELDBUS SPECIFICATIONS -

Part 6-10: Application layer protocol specification —
Type 10 elements

1 Scope

1.1 General

fieldbus communication environment. In this respect the FAL cam\ be\Vv
between corresponding application programs.”

This standard provides common elements for basic

material specific to Type 10 fieldbus. The term
presence of a time-window, within which one or
completed with some defmed level of certamty

b) the transfer sy
communicatk

a) define the™wire-representation of the service primitives defined in IEC 61158-5-10, and

b) define the externally visible behavior associated with their transfer.

This standard specifies the protocol of the Type 10 fieldbus application layer, in conformance
with the OSI Basic Reference Model (ISO/IEC 7498) and the OSI Application Layer Structure
(ISO/IEC 9545).

1.2 Specifications

The principal objective of this standard is to specify the syntax and behavior of the application
layer protocol that conveys the application layer services defined in IEC 61158-5-10.

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 IEC 61158-6.
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1.3 Conformance

This standard does not specify individual implementations or products, nor does it constrain
the implementations of application layer entities within industrial automation systems.
Conformance is achieved through implementation of this application layer protocol
specification.

2 Normative references

The following referenced documents are indispensable for the application 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 60559, Binary floating-point arithmetic for microprocessor system

IEC 61158-5-10:20101, Industrial communication networks
Application layer service definition — Type 10 elements

Model: The Basic Model

ISO/IEC 8822, Informati§
service definition

ISO/IEC 8824-1
Specification of

tems Interconnection — Presentation

Abstract Syntax Notation One (ASN.1):

echnology — Open Systems Interconnection — Basic Reference
definition of OSI services

ISO 8601, and interchange formats — Information interchange -
Representation of ddtes and times

IEEE 802-2001, IEEE Standard for Local and metropolitan area networks: Overview and
Architecture, available at <http://www.ieee.org>

IEEE 802.1AB-2005, IEEE Standard for Local and metropolitan area networks: Station and
Media Access Control Connectivity Discovery, available at <http://www.ieee.org>

IEEE 802.1D-2004, IEEE Standard for Local and metropolitan area networks — Media access
control (MAC) Bridges, available at <http://www.ieee.org>

IEEE 802.1Q-2005, IEEE Standard for Local and metropolitan area networks — Virtual Bridged
Local Area Networks, available at <http://www.ieee.org>

1 To be published.
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IEEE 802.3-2005, IEEE Standard for Information technology — Telecommunications and
information exchange between systems — Local and metropolitan area networks — Specific
requirements — Part 3: Carrier sense multiple access with collision detection (CSMA/CD)
access method and Physical Layer specifications, available at <http://www.ieee.org>

IEEE 802.11-1999, IEEE Standard for Information technology — Telecommunications and
information exchange between systems — Local and metropolitan area networks — Specific
requirements — Part 11: Wireless LAN Medium Access, Control (MAC) and Physical Layer,
(PHY) Specifications, available at <http://www.ieee.org>

IEEE 802.15.1-2005, IEEE Standard for Information technology — Telecommunications and
information exchange between systems — Local and metropolitan area networks — Specific
requirements — Part 15.1: Wireless medium access control (MAC) and g al layer (PHY)
specifications  for  wireless personal area  networks . a at
<http://www.ieee.org>

IETF RFC 768, User Datagram Protocol; available at <http://w

Addresses to 48.bit Ethernet Address
<http://www.ietf.org>

IETF RFC 1518, An Address Allocation with CIDR, available at
<http://www.ietf.

IETF RFC 1519, . 5 main Routing (CIDR): an Address Assignment and

IETF RFC 218 )| onfiguration Protocol; available at <http://www.ietf.org>

IETF RFC 2 Options and BOOTP Vendor Extensions; available at

IETF RFC 2365, Administratively Scoped IP Multicast; available at <http://www.ietf.org>

IETF RFC 2474, Definition of the Differentiated Services Field (DS Field) in the IPv4 and IPv6
Headers; available at <http://www.ietf.org>

IETF RFC 2674, Definitions of Managed Objects for Bridges with Traffic Classes, Multicast
Filtering and Virtual LAN Extensions, available at <http://www.ietf.org>

IETF RFC 2737, Entity MIB (Version 2), available at <http://www.ietf.org>
IETF RFC 2863, The Interfaces Group MIB, available at <http://www.ietf.org>

IETF RFC 3330, Special-Use IPv4 Addresses, available at <http://www.ietf.org>
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IETF RFC 3418, Management Information Base (MIB) for the Simple Network Management
Protocol (SNMP), available at <http://www.ietf.org>

IETF RFC 3490, Internationalizing Domain Names in Applications (IDNA); available at
<http://www.ietf.org>

IETF RFC 3621, Power Ethernet MIB, available at <http://www.ietf.org>

IETF RFC 4836, Definitions of Managed Objects for IEEE 802.3 Medium Attachment Units
(MAUs), available at <http://www.ietf.org>

The Open Group — Publication C706, Technical standard DCE1.1: Remgte~Rrocedure Call,
available at <http://www.opengroup.org/onlinepubs/9629399/toc.htm>
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