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INTERNATIONAL ELECTROTECHNICAL COMMISSION
___________

DIGITAL DATA COMMUNICATIONS FOR MEASUREMENT AND CONTROL –

Part 1: Profile sets for continuous and discrete manufacturing
relative to fieldbus use in industrial control systems

FOREWORD
1) The IEC (International Electrotechnical Commission) is a worldwide organization for standardization comprising

all national electrotechnical committees (IEC National Committees). The object of the 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, the IEC publishes International Standards. 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. The 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 the 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 National Committees.

3) The documents produced have the form of recommendations for international use and are published in the form
of standards, technical specifications, technical reports or guides and they are accepted by the National
Committees in that sense.

4)  In order to promote international unification, IEC National Committees undertake to apply IEC International
Standards transparently to the maximum extent possible in their national and regional standards. Any
divergence between the IEC Standard and the corresponding national or regional standard shall be clearly
indicated in the latter.

5)  The IEC provides no marking procedure to indicate its approval and cannot be rendered responsible for any
equipment declared to be in conformity with one of its standards.

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

The International Electrotechnical Commission (IEC) draws attention to the fact that use of this
International Standard involves the use of IEC 61158 series, and so may involve the use of patents
given in IEC 61158. Each of the parts of IEC 61158 lists patents that may apply to that part, and at
least some of the protocol types defined or specified within that part to which those patents may apply.
The IEC takes no position concerning the evidence, validity and scope of any of those patent rights.

The holders of the patent rights identified in IEC 61158 series have assured the IEC that they are
willing to negotiate licences under reasonable and non-discriminatory terms and conditions with
applicants throughout the world. In this respect, the statements of the holders of these patent rights
are registered with the IEC.

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

International Standard IEC 61784-1 has been prepared by subcommittee 65C: Digital
communications, of IEC technical committee 65: Industrial-process measurement and control.

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

FDIS Report on voting
65C/294/FDIS 65C/302/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.
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This publication has been drafted in accordance with ISO/IEC Directives, Part 2. 

The committee has decided that the contents of this publication will remain unchanged until 
2007. At that date this publication will be 

• reconfirmed; 
• withdrawn; 
• replaced by a revised edition, or 
• amended. 

The contents of the corrigendum of July 2004 have been included in this copy. 
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INTRODUCTION

This part of IEC 61784 provides a set of communication profiles in the sense of ISO/IEC TR
10000-1. These answer the need of identifying the protocol families co-existing within the IEC
61158 series, as a result of the international harmonisation of fieldbus technologies available
on the market. More specifically, these profiles help to correctly state the compliance to the
IEC 61158 series, and to avoid the spreading of divergent implementations, which would limit
its use, clearness and understanding.  Additional profiles to address specific market concerns,
such as functional safety or information security, may be addressed by future parts of this
standard.

This standard contains several communication profile families, which specify one or more
communication profiles. Such profiles identify, in a strict sense, protocol subsets of the IEC
61158 series via protocol specific communication profiles. They do not define device-type-
specific communication profiles for the purpose of guiding manufacturers in feature set
selection – for example, in selecting the minimum set of communication services and protocol
to implement a specific class of devices, such as generic slaves or transmitters
("implementation profiles"). Neither do they define device profiles that specify communication
profiles together with application functions needed to answer the need of a specific
application ("application profiles").

It is agreed that these latter classes of profiles would help the use of the IEC 61158 series of
standards; the profiles defined in this document are a necessary step to achieve that task.

It is also important to clarify that interoperability — defined as the ability of two or more
network systems to exchange information and to make mutual use of the information that has
been exchanged (see 3.2.1 of ISO/IEC TR 10000-1) — can be directly achieved on the same
link only for those devices complying to the same communication profile.

Profiles contained in this International Standard are constructed of references to IEC 61158-2
through IEC 61158-6 and other IS, TS or worldwide-accepted standards, as appropriate1.
Each profile is required to reference at least one part of IEC 61158-2 through IEC 61158-6.

Two or more Profiles, which are related to a common family, are specified within a
"Communication Profile Family" (CPF).

___________
1    International Standardised Profiles may contain normative references to specifications other than International

Standards; see ISO/IEC JTC 1 N 4047.
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DIGITAL DATA COMMUNICATIONS FOR MEASUREMENT AND CONTROL –

Part 1: Profile sets for continuous and discrete manufacturing
relative to fieldbus use in industrial control systems

1 Scope

This part of IEC 61784 defines a set of protocol specific communication profiles based
primarily on the IEC 61158 series, to be used in the design of devices involved in
communications in factory manufacturing and process control.

Each profile selects specifications for the communications protocol stack at a device. It
contains a minimal set of required services at the Application Layer and specification of
options in intermediate layers defined through references. If no Application Layer is included,
then a minimal set of required services at the Data Link Layer is specified. The appropriate
references to the protocol specific types are given in each communication profile family or
associated profiles.

NOTE   All profiles are based on standards or draft standards or International Standards published by the IEC or
from standards or International Standards established by other standards bodies or open standards processes.

The structure of communication profile families is specified in Figure 1.
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Figure 1 – Communication profile families and profiles

Each profile selects an appropriate consistent and compatible subset of services and
protocols from the total available set that is defined and modelled in IEC 61158. For the
selected subset of services and protocols, the profile also describes any possible or
necessary constrains in parameter values.

Table 1 shows the communication profile families that are defined in this standard.

Table 1 – Relations of Communication Profile Families to type numbers

IEC 61784-1 contents Corresponding IEC 61158 Types

CPF Clause Communication Profile Families  (Note 1) Type

1 5 FOUNDATION® Fieldbus 1, 5, 9 (Note 2)
2 6 ControlNet™ 2
3 7 PROFIBUS 3, 10 (Note 3)
4 8 P-NET® 4
5 9 WorldFIP® 7
6 10 INTERBUS® 8
7 11 SwiftNet™ 6

NOTE 1  See the specific CPF clauses for information on the respective trademark holders.
NOTE 2  CP 1/1 has a denigrated PhL device profile subclass, which uses a variant of a Type 3 PhL.
NOTE 3  CP 3/2 has a denigrated PhL device profile subclass, which uses a variant of a Type 1 PhL.

Communication profile family n

Profile n/1

IEC 61158-2 subset
IEC 61158-3, -4 subset
IEC 61158-5, -6 subset
other standardsProfile n/2

IEC 61158-2 subset
IEC 61158-3, -4 subset
IEC 61158-5, -6 subset
other standardsCommunication profile family m

IEC 61158-2 subset
IEC 61158-3, -4 subset
IEC 61158-5, -6 subset
other standards

Profile m/1

 
 
 
 
 
 
 
 
 
 
 
 
 
 

 

This is a preview - click here to buy the full publication

https://webstore.iec.ch/publication/19995&preview=1


61784-1   IEC:2003(E) – 15 –

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 to the IEC 61158 series, only the edition published
contemporaneously with this edition of these profiles applies.2 For all other undated
references, the latest edition of the referenced document (including any amendments) applies.

IEC 60079-11:1999, Electrical apparatus for explosive gas atmospheres – Part 11: Intrinsic
safety “i”
IEC 60079-14:2002, Electrical apparatus for explosive gas atmospheres – Part 14: Electrical
installations in hazardous areas (other than mines)
IEC 60079-25, Electrical apparatus for explosive gas atmospheres – Part 25: Intrinsically safe
systems 3

IEC 60079-27:2002, Electrical apparatus for explosive gas atmospheres – Part 27: Fieldbus
intrinsically safe concept (FISCO)

IEC 61010 (all parts), Safety requirements for electrical equipment for measurement, control
and laboratory use

IEC 61131-2:1992, Programmable controllers – Part 2: Equipment requirements and tests

IEC 61158-2:2003, Digital data communications for measurement and control – Fieldbus for
use in industrial control systems – Part 2: Physical Layer specification and service definition
IEC 61158-3:2003, Digital data communications for measurement and control – Fieldbus for
use in industrial control systems – Part 3: Data Link Service definition
IEC 61158-4:2003, Digital data communications for measurement and control – Fieldbus for
use in industrial control systems – Part 4: Data Link Protocol specification
IEC 61158-5:2003, Digital data communications for measurement and control – Fieldbus for
use in industrial control systems – Part 5: Application Layer Service definition
IEC 61158-6:2003, Digital data communications for measurement and control – Fieldbus for
use in industrial control systems – Part 6: Application Layer protocol specification
ISO/IEC 7498-1, Information technology – Open Systems Interconnection – Basic Reference
Model – Part 1: The Basic Model
ISO/IEC 7498-2, Information technology – Open Systems Interconnection – Basic Reference
Model – Part 2: Security Architecture
ISO/IEC 7498-3, Information technology – Open Systems Interconnection – Basic Reference
Model – Part 3: Naming and addressing

ISO/IEC 8802-3:2001, 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

ISO/DIS 15745-3, Industrial automation systems and integration – Open systems application
integration framework – Part 3: Reference description for IEC 61158-based control systems 4

ANSI TIA/EIA-232F:1997, Interface Between Data Terminal Equipment and Data Circuit-
Terminating Equipment Employing Serial Binary Data Interchange
___________
2 This variance from the IEC editing rules was adopted because of the large number of references to the IEC

61158 series.

3 To be published.

4   To be published.
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ANSI TIA/EIA 422-B:1994, Electrical Characteristics of Balanced Voltage Digital Interface
Circuits

ANSI TIA/EIA-485-A:1998, Electrical Characteristics of Generators and Receivers for Use in
Balanced Digital Multipoint Systems

Internet Engineering Task Force (IETF), Request for Comments (RFC):

RFC 768, User Datagram Protocol (available at <http://www.ietf.org/rfc/rfc0768.txt>)

RFC 791, Internet Protocol (available at <http://www.ietf.org/rfc/rfc0791.txt>)

RFC 792, Internet Control Message Protocol (available at <http://www.ietf.org/rfc/rfc0792.txt>)

RFC 793, Transmission Control Protocol (available at <http://www.ietf.org/rfc/rfc0793.txt>)

RFC 826, Ethernet Address Resolution Protocol (available at <http://www.ietf.org/rfc/rfc0826.txt>)

RFC 894, A standard for the Transmission of IP Datagrams over Ethernet Networks
(available at <http://www.ietf.org/rfc/rfc0894.txt>)

RFC 1112, Host Extensions for IP Multicasting (available at <http://www.ietf.org/rfc/rfc1112.txt>)

RFC 2236, Internet Group Management Protocol, Version 2
(available at <http://www.ietf.org/rfc/rfc2236.txt>)

Open Software Foundation (OSF):

C706, CAE Specification DCE11: Remote Procedure Call
 (available at <http://www.opengroup.org/onlinepubs/9629399/toc.htm>)
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