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INTERNATIONAL ELECTROTECHNICAL COMMISSION

INDUSTRIAL COMMUNICATION NETWORKS -
FIELDBUS SPECIFICATIONS -

Part 1: Overview and guidance for the IEC 61158 and IEC 61784 series

FOREWORD

1) The International Electrotechnical Commission (IEC) is a worldwide organization for/s

this end and in addition to other activities,
Technical Reports, Publlcly Avallable SpeC|f|cat|ons (PAS) and -'~

with the International Organization for Standardization (ISO) i
agreement between the two organizations.

2) The formal decisions or agreements of IEC on technical matfers gxpress,\as nea

3) IEC Publications have the form of recom
4) In order to promote |nternat|ona| unlforml

5) IEC itself does not proyideNan
assessment servie q, i
services carried '@ i

6) All users should enSuy€

7) No liability shall att C
members of its teghni i C National Committees for any personal injury, property damage or

other damage™af any a{soever, whether direct or indirect, or for costs (including legal fees) and
expenses aising™Naqut ication, use of, or reliance upon, this IEC Publication or any other IEC
Publicatjans

8) Attentioq i ative references cited in this publication. Use of the referenced publications is
indispensa ecj/application of this publication

9) Attention is drav
patent rights. IEC sha

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

Attention is drawn to the fact that the use of some of the associated protocol types is
restricted by their intellectual-property-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 other layer protocols of the same type, or in other type
combinations explicitly authorized by their respective intellectual property right holders.

NOTE Combinations of protocol types are specified in IEC 61784-1 and IEC 61784-2.

International Standard IEC 61158 1 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 2014. This edition
constitutes a technical revision.

This edition includes the following significant changes with respect to the previous edition:
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e updates of the references to and information about the IEC 61158 series, IEC 61784-1,
IEC 61784-3, IEC 61784-5 series and IEC 61918 throughout the document;

e new Type 25 and the related profile family CPF 20;
e new Type 26 and the related profile family CPF 21.

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

FDIS Report on voting
65C/944/FDIS 65C/953/RVD

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

This document has been drafted in accordance with the ISO/IEC Digé

e reconfirmed,
e withdrawn,
e replaced by a revised edition, or

e amended.

A bilingual version of thi icati S d at a later date.

IMPORTANT - T, inside \6 on the cover page of this publication indicates
that it contains \colou ich/Y are considered to be useful for the correct

colour printer.
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INDUSTRIAL COMMUNICATION NETWORKS -
FIELDBUS SPECIFICATIONS -

Part 1: Overview and guidance for the IEC 61158 and IEC 61784 series

1 Scope

This part of IEC 61158 specifies the generic concept of fieldbuses.

This document also presents an overview and guidance for the IEC 61

e explaining the structure and content of the IEC 61158 series;

e relating the structure of the IEC 61158 series to the ISO/I
Model,;

e showing the logical structure of the IEC 61784 series;

e showing how to use parts of the IEC 61158 s¢
series;

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

3.11

communication system

arrangement of hardware, software and propagation media to allow the transfer of messages
from one application to another

3.1.2

fieldbus

communication system based on serial data transfer as typically used in industrial automation
and process control applications

3.1.3
fieldbus system
system using a fieldbus with connected devices


http://www.electropedia.org/
http://www.iso.org/obp
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3.1.4
message
ordered series of octets intended to convey information

3.1.5

network

all of the media, connectors, repeaters, routers, gateways and associated node
communication elements by which a given set of communicating devices are interconnected

3.2 Abbreviations

For the purposes of this document, the following abbreviations, based partially on the
concepts developed in ISO/IEC 7498-1, apply:

AE application entity

AL application layer (N = 7)

APDU application layer protocol data unit
APO application process object

AR application relationship

AREP application relationship endp

ASE application service ele

gyer management entity
ayer n of the OSI basic reference model

OSlI open systems interconnection
Ph- physical layer (as a prefix)
PhL physical layer (N = 1)

SIL safety integrity level

4 Guidelines for implementers and users

4.1 Background and purpose

Communication in global markets requires a global understanding of a specification (standard
or not). ISO/OSI related specifications provide a common basis for understanding and
acceptance between international experts (manufacturers and end-users).
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Examples are

e ISO/IEC 7498-1 for general layering and structuring;
e |ISO/IEC 9545 for general application layer modeling;
o |ISO/IEC 8886 for data-link layer modeling.

The IEC 61158 series specifies a number of different fieldbus types in each of its parts
(IEC 61158-2 and the type specific parts of IEC 61158-3-tt, IEC 61158-4-tt, IEC 61158-5-tt
and IEC 61158-6-tt). As a result of the editorial harmonization work done by IEC, each PhL,
DLL and AL specification within IEC 61158 is shown in a homogeneous way. The description
of each layer offers, as far as possible, common views, concepts, definitions, and descriptive
methods.

NOTE The list of IEC 61158 parts is abbreviated as |EC 61158-3-tt, |IEC 61
IEC 61158-6-tt, where tt represents one or more type numbers.

the several specifications. It is also intended to assist in com
their communications-related features.

4.2 Supported options

Most of the fieldbus types specified in the IEC 6
configurable options within their detajled spee

IEC 61784-1 and |IEC 61784 [ i inplementers with details of supported
fieldbus specifications i that are intended to work together
consistently and correctly. i ¢ product demonstrations and working plant

Annex A of IEC ¢ 2 £ of IEC 61784-2 help select the needed fieldbus by
showing the key feat Qf €a hevprofiled fieldbus protocol families.

e |EC 61784-1 and IEC 61784-2, Communication profile family;

e the parts of IEC 61158 as referenced in IEC 61784-1 and IEC 61784-2 for the selected
communication profile of interest.

4.3 Benefits from using a common and formal style

The benefits gained from using a common and formal style to specify the communication
system are:

¢ the common look and feel of a specification saves effort during evaluation;

e a common structure helps to identify and to specify common parts and contents;

e the common approach represents a first step to ensure long-term quality and stability;

o the missing parts and items of any specification are more readily identified by comparison
with the other specifications, leading to a simplified review and evaluation procedure;

e acommon basis facilitates the development of test and certification procedures;
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e the modular concepts support future enhancements, extensions and adaptation of new
technologies.

5 Concept of the IEC 61158 series

Conceptually, a fieldbus is an industrial digital communication network for integration of
industrial control and instrumentation devices into a system. Examples of such devices are
transducers, sensors, actuators and controllers.

The IEC 61158 series specifies a number of fieldbus protocol types. Each protocol type is
designed to permit multiple measurement and control devices to communicate. Devices
communicate directly only with other devices of the same protoco pe. The basic
requirements of industrial communication networks for measurement and ol are given in
Clause 11.

combinations as specified in IEC 61784-1 and IEC
in other combinations may require permission from

monitoring and control systems for an
application for high-integrity low-level

is shown in Figure 1.

nfo atio sy S

Gateway
Fieldbus
plan Factory shop floor segment
tro

Programmabhle ‘
2 Con Programmable |
Sensors Cont Programmable
\ Controllers
i Actuat
Qldbus cranrs Monitoring
5e9 system
Bridge
Fieldbus
segment

IEC

Figure 1 — Example of a fieldbus system

A number of fieldbus types are specified in the IEC 61158 series using the following concepts
for decomposition.

a) First concept: The complex communication task is divided into different layers based on
an adaptation of ISO/IEC 7498-1, the ISO/OSI Basic Reference Model, thereby facilitating
well-structured functions and interfaces (see Clause 6). This has the following benefits:
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— decomposition of complex tasks;
— modular structure to adapt different technologies.

b) Second concept: Each fieldbus type is composed of one or more layer specifications.

Most types include a number of services and protocol options that require an appropriate
selection to support a working system. Compatible selections of options and services
within one of the IEC 61158 fieldbus types are specified as standardized communication
profiles in IEC 61784-1 and IEC 61784-2. Most of these profiles are supported by
consortia or trade associations which are identified in the profile specification.

c) Third concept: The physical, data-link and application layers are described in
complementary ways, in terms of the offered services and the protocol which provides
those services.

Figure 2 illustrates the differences between service and protocol vie ints of the data-link

and application layers. The protocol parts show the layer implement oriented viey and the
service parts show the layer user’s oriented view.

Layer user Layérimplementer
Oriented view iented\vi

AL services

Part 5 of IEC 61158

- Model and concepts

- Data type definitions

- Application objects

- Service description

- Communication end-point
management.

DL SeWiceM N WOcol
Part 3 of IEC 6 a of IEC 61158
Q - Eoding
% - Medium access

- Protocol machines (state machines)

IEC

Figure Concept of DL/AL to separate service and protocol parts

The application layer structure is as follows:

the "what" is described by application layer service elements (ASE) in the type specific
parts of IEC 61158-5; and

the "how* is described by application layer relationships (AR) in the type specific parts of
IEC 61158-6.

The data-link layer structure is as follows:

the "what” is described by data-link layer services and models in the type specific parts of
IEC 61158-3; and

the "how" is described by data-link layer protocol machines and medium access principles
in the type specific parts of IEC 61158-4.
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