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INTERNATIONAL ELECTROTECHNICAL COMMISSION

INDUSTRIAL COMMUNICATION NETWORKS -
PROFILES -

Part 1: Fieldbus profiles

FOREWORD

this end and in add|t|on to other activities, IEC publishes Internatlonal Stan
Technical Reports, Publicly Available Specifications (PAS) and Guides

Publication(s)”). Their preparation is entrusted to technical committees;
in the subject dealt with may participate in this preparatory work

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

assessment servie? g
services carried<Q y i

6) All users should enSuyé tha

7) No liability shall attagh\to IEX \ irectprs, employees, servants or agents including individual experts and
members of its teghni i C National Committees for any personal injury, property damage or
other damage™af any atsoever, whether direct or indirect, or for costs (including legal fees) and
expenses 4 tion, use of, or reliance upon, this IEC Publication or any other IEC
Publicatj

8) Attentis e Noxmative references cited in this publication. Use of the referenced publications is
indispensa

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 61784-1 has been prepared by subcommittee 65C: Industrial
networks, of IEC technical committee 65: Industrial-process measurement, control and
automation.

This fourth edition cancels and replaces the third edition published in 2010. This edition
constitutes a technical revision.
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The main changes with respect to the previous edition are listed below:

e update of the dated references to the IEC 61158 series, to IEC 61784-2,

IEC 61784-3 series, to the |EC 61784-5 series and to IEC 61918 throughout the

document;
¢ new profile family CPF 19;
e update of selection tables for CPF 1 and CPF 9.

The text of this standard is based on the following documents:

FDIS Report on voting
65C/760/FDIS 65C/770/RVD

e reconfirmed,
e withdrawn,

e replaced by a revisgd ed

e amended. :
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INTRODUCTION

This part of IEC 61784 provides a set of Communication Profiles (CP) 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 harmonization 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 (CPF), which specify one or
more communication profiles. Such profiles identify, in a strict sense, prgtocolsubsets of the
IEC 61158 series via protocol specific communication profiles. The efine device-
type-specific communication profiles for the purpose of guiding may i

been exchanged (see 3.2.1 of ISO/IEC TR 1000Q-
link only for those devices complying to, th -%

and the IEC 61158-3, |ES 3-5-énd IEC 61158-6 series, and other IS, TS or
worldwide-accepted sta iate 1. Each profile is required to reference at least
one (sub)part of

58-6.
Two or more Ppofile hich clated to a common family, are specified within a
"Communication Rrofi i

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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INDUSTRIAL COMMUNICATION NETWORKS -
PROFILES -

Part 1: Fieldbus profiles

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 ices involved in
communications in factory manufacturing and process control.

Communication eramily n \

[

o Q p“mﬁ@\\>

IEC 61158-2 subset
— IEC 61158-3-tt, -4-tt subset
IEC 61158-5-tt, -6-tt subset
Profite le other standards

IEC 61158-2 subset
IEC 61158-3-tt, -4-tt subset

. ) - IEC 61158-5-tt, -6-tt subset
CommW profile family m other standards

Profile m/1

IEC 61158-2 subset

|IEC 61158-3-tt, -4-tt subset
IEC 61158-5-t, -6-tt subset
other standards

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 modeled in IEC 61158. For the
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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 (see Note 2)

2 6 Clp™ 2

3 7 PROFIBUS & PROFINET 3 iske Note's)

4 8 P-NET® s U O\

5 9 WorldFIP® 7 \ >

6 10 INTERBUS® 8 \ N

7 11 Has been removed based for lack of market C é\ N\ \

relevance \

8 12 CC-Link Ng Y\

9 13 HART ( () o

16 14 SERCOS % 16

19 15 MECHATROLINK < Q( \< < §)>
NOTE 1 See the specific CPF clauses for infor i e res ectiMemark holders.
NOTE 2 CP 1/1 has a denigrated PhL device\profile Subclass, Whicl¥uses a variant of a Type 3 PhL.
NOTE 3 CP 3/2 has a denig 'Ia s, which uses a variant of a Type 1 PhL.
NOTE 4 Other CPFs canw i

are indispens ' ation. For dated references, only the edition cited applies. For
latest edition of the referenced document (including any

NOTE All parts of the JEC’61158 series, as well as IEC 61784-1 and IEC 61784-2 are maintained simultaneously.
Cross-references to thes& documents within the text therefore refer to the editions as dated in this list of normative
references.

IEC 60079-11, Explosive atmospheres — Part 11: Equipment protection by intrinsic safety "i"
IEC 60079-25, Explosive atmospheres — Part 25: Intrinsically safe electrical systems

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

IEC 61131-2, Programmable controllers — Part 2: Equipment requirements and tests
IEC 61158 (all parts), Industrial communication networks — Fieldbus specifications

IEC 61158-2:2014, Industrial communication networks — Fieldbus specifications — Part 2:
Physical layer specification and service definition
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IEC 61158-3-1:2014, Industrial communication networks — Fieldbus specifications — Part 3-1:
Data-link layer service definition — Type 1 elements

IEC 61158-3-2:2014, Industrial communication networks — Fieldbus specifications — Part 3-2:
Data-link layer service definition — Type 2 elements

IEC 61158-3-3:2014, Industrial communication networks — Fieldbus specifications — Part 3-3:
Data-link layer service definition — Type 3 elements

IEC 61158-3-4:2014, Industrial communication networks — Fieldbus specifications — Part 3-4:
Data-link layer service definition — Type 4 elements

IEC 61158-3-7:2007, Industrial communication networks — Fieldbus sp s — Part 3-7:
Data-link layer service definition — Type 7 elements

IEC 61158-3-8:2007, Industrial communication networks — Fiel
Data-link layer service definition — Type 8 elements

IEC 61158-3-16:2007, Industrial communication network
Part 3-16: Data-link layer service definition — Type 16

pecifications —

IEC 61158-3-18:2007, Industrial communicati I specifications -
Part 3-18: Data-link layer service defipitio

specifications -

IEC 61158-3-20:2014,
Part 3-20: Data-link la

specifications -

IEC 61158-3-24: 4, ] 4 a Fieldbus specifications
Part 3-24: Data- a ¢ afinitic

communication networks — Fieldbus specifications — Part 4-2:
gcification — Type 2 elements

IEC 61158-4-3:2044, /hdustrial communication networks — Fieldbus specifications — Part 4-3:
Data-link layer prototol specification — Type 3 elements

IEC 61158-4-4:2014, Industrial communication networks — Fieldbus specifications — Part 4-4:
Data-link layer protocol specification — Type 4 elements

IEC 61158-4-7:2007, Industrial communication networks — Fieldbus specifications — Part 4-7:
Data-link layer protocol specification — Type 7 elements

IEC 61158-4-8:2007, Industrial communication networks — Fieldbus specifications — Part 4-8:
Data-link layer protocol specification — Type 8 elements

IEC 61158-4-16:2007, Industrial communication networks — Fieldbus specifications -
Part 4-16: Data-link layer protocol specification — Type 16 elements

IEC 61158-4-18:2010, Industrial communication networks - Fieldbus specifications -
Part 4-18: Data-link layer protocol specification — Type 18 elements
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IEC 61158-4-19:2014, Industrial communication networks - Fieldbus specifications -
Part 4-19: Data-link layer protocol specification — Type 19 elements

IEC 61158-4-20:2014, Industrial communication networks — Fieldbus specifications -
Part 4-20: Data-link layer protocol specification — Type 20 elements

IEC 61158-4-24:2014, Industrial communication networks — Fieldbus specifications -
Part 4-24: Data-link layer protocol specification — Type 24 elements

IEC 61158-5-2:2014, Industrial communication networks — Fieldbus specifications — Part 5-2:
Application layer service definition — Type 2 elements

IEC 61158-5-3:2014, Industrial communication networks — Fieldbus sp s — Part 5-3:
Application layer service definition — Type 3 elements

IEC 61158-5-4:2014, Industrial communication networks — Fiel
Application layer service definition — Type 4 elements

ation networks — Fieldbus specifications -

IEC 61158-5-16: 7,
Part 5-16: Appli

Fieldbus specifications -
Fieldbus specifications -

C Fieldbus specifications -
Part 5-20: Application layer service definition — Type 20 elements

IEC 61158-5-24:2014, Industrial communication networks — Fieldbus specifications -
Part 5-24: Application layer service definition — Type 24 elements

IEC 61158-6-2:2014, Industrial communication networks — Fieldbus specifications — Part 6-2:
Application layer protocol specification — Type 2 elements

IEC 61158-6-3:2014, Industrial communication networks — Fieldbus specifications — Part 6-3:
Application layer protocol specification — Type 3 elements

IEC 61158-6-4:2014, Industrial communication networks — Fieldbus specifications — Part 6-4:
Application layer protocol specification — Type 4 elements

IEC 61158-6-5:2014, Industrial communication networks — Fieldbus specifications — Part 6-5:
Application layer protocol specification — Type 5 elements



IEC 61784-1 Ed. 4.0 - Preview only Copy via ILNAS e-Shop

- 22 - IEC 61784-1:2014 © |IEC 2014

IEC 61158-6-7:2007, Industrial communication networks — Fieldbus specifications — Part 6-7:
Application layer protocol specification — Type 7 elements

IEC 61158-6-8:2007, Industrial communication networks — Fieldbus specifications — Part 6-8:
Application layer protocol specification — Type 8 elements

IEC 61158-6-9:2014, Industrial communication networks — Fieldbus specifications — Part 6-9:
Application layer protocol specification — Type 9 elements

IEC 61158-6-16:2007, Industrial communication networks - Fieldbus specifications -
Part 6-16: Application layer protocol specification — Type 16 elements

IEC 61158-6-18:2010, Industrial communication networks - Fieldh ocifications —

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

IEC 61158-6-19:2014, Industrial communication networks
Part 6-19: Application layer protocol specification — Type 19 elé

IEC 61158-6-20:2014, Industrial communication network
Part 6-20: Application layer protocol specification — T

IEC 61158-6-24:2014,

Industrial communicatig

IEC 61918:2013
in industrial pre

ISO/IEC 8482,

between systems — Twisted pair multipoint interconnections

ISO/IEC 8802-2:1998, Information technology - Telecommunications and information
exchange between systems — Local and metropolitan area networks — Specific requirements —
Part 2: Logical link control

ISO/IEC 8802-3:2000, 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/IEC 15802-3, Information technology — Telecommunications and information exchange
between systems — Local and metropolitan area networks — Common specifications — Part 3:
Media Access Control (MAC) Bridges
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ISO 15745-3:2003, Industrial automation systems and integration — Open systems application
integration framework — Part 3: Reference description for IEC 61158-based control systems

ISO 15745-4:2003, Industrial automation systems and integration — Open systems application
integration framework — Part 4. Reference description for Ethernet-based control systems,
Amendment 1:2006, PROFINET profiles

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

IEEE 802.3-2002, IEEE Standard for Information technology — Telecommunications and
information exchange between systems — Local and metropolitan area petworks — Specific
requirements — Part 3: Carrier Sense Multiple Access with Collision Dg (CSMA/CD)
Access Method and Physical Layer Specifications

IETF RFC 768, User Datagram Protocol; available at <http://www.ietf.ory>

IETF RFC 791, Internet Protocol; available at <http://www.ietf org>

Datagrams over Ethernet Networks;

IETF RFC 894, A standard for the Tfansmission
available at <http://www.iethorg> %

icasting; available at <http://www.ietf.org>

IETF RFC 112@q texnet’ Hosts — Communication Layers; available at
<http://www.ietf.0

IETF RFC 1123< Regd ent
<http://www.ietfory>

"N

.ie r

ternet Hosts — Application and Support; available at

IETF
<http://w

erspective on the Host Requirements RFCs; available at

IETF RFC 223
<http://www.ietf.org>

nternet Group Management Protocol, Version 2; available at

3 Definitions

3.1 Terms and definitions

For the purposes of this document, all terms and definitions provided in the IEC 61158 series
apply.

3.2 Abbreviations and symbols

3.21 IEC 61158 abbreviations and symbols

For the purposes of this profile, all abbreviations and symbols defined in the IEC 61158 series
apply. The following abbreviations, found within the IEC 61158 series, are repeated here for
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use by those who wish to understand the general structure of this International Standard
without referring to the IEC 61158 series.

AL Application layer

APDU Application protocol data unit
AR Application relationship

ASE Application service element
DL- Data-link layer (as a prefix)
DLL Data-link layer

DLSDU Data-link service data unit
PhL Physical layer

TPDU Transport protocol data unit

3.2.2 Other abbreviations and symbols
CE “Conformité Européene” (i.e., "European Conformi
CP communication profile

CPF communication profile family
DP-VO PROFIBUS DP version 0
DP-V1 PROFIBUS DP version 1
EMC electro-magnetic compatiili
IDN identification number

IP internet protocol

MAU
PPDU
RS 485
RS 485-1S
TCP
ubpP

3.3 Conventions
3.31 Conventions common to all layers
3.3.1.1 (Sub)clause selection tables

(Sub)clause selection for all layers is defined in tables, as shown in Table 2 and Table 3. The
selected base specifications are indicated just before the selection table(s). Selection is done
at the highest (sub)clause level possible to define the profile selection unambiguously.

Table 2 — Layout of profile (sub)clause selection tables

Clause Header Presence Constraints
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Table 3 — Contents of (sub)clause selection tables

Column Text Meaning

Clause <#> (sub)clause number of the base specifications
Next clauses | any following clauses up to the last clause of the base specification

Next Annexes | any following annexes up to the last annex of the base specification

Header <text> (sub)clause title of the base specifications
Presence NO This (sub)clause is not included in the profile
YES This (sub)clause is fully (100 %) included in the profile

in this case no further detail is given

— Presence is defined in the following subclauses

Partial Parts of this (sub)clause is included in the profile

N
/\< (\
Constraints See <#> Constraints/remarks are defined in the given subclquse\ table oifiguxe of this
profile document
— No constraints other than given in the referen%ioN \*’W

or not applicable

<text> The text defines the constraint direetly, e\&xt Mnotes or table
notes may be used

If sequences of (sub)clauses do not match\th& profife, then @ nwmbers are concatenated.

EXAMPLE 1 Concatenated subclauses

34-37 |- NN (T |
EXAMPLE 2 ConcatenateMs/e\ up to Qe\l{stc u

| Next clauses ‘ NO ‘— ‘
EXAMPLE 3 concat?@m%ast annex
| Next annexes NO ‘ — ‘

the selected services and includes service constraints, as explained in Table 5.

Table 4 — Layout of service selection tables

Service ref. Service name Usage Constraint
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Table 5 — Contents of service selection tables

Column Text Meaning
Service ref. <#> (sub)clause number of the base specifications where the service is defined
— Not applicable
Service name |<text> The name of the service
Usage M Mandatory
O Optional
— Service is never used
Constraints See <#> Constraints/remarks are defined in the given subclause, table or figure of this
profile document
— No constraints other than given in the reference docu ntN(su clau , or not
applicable
<text>

The text defines the constraint directly, for Iongert ta leNfootn tes\o\%
notes may be used

If selection of service parameters is defined in a tabl
table identifies the selected parameters and includeg para

Table 6 — Lay@ areter s Ie@}

Table 7.

Parameter ref.

Parameter name A

Constraint

Usage
>

aN

N

ranieter selection tables

Column

(Text

Meaning

Parameter ref.

TN

W)&a{s%}&mb}f of the base specifications where the service is defined

"Not applicable)

The aMhe service parameter

Parameter
name
Usage \M N MaMory
\8\ \ ptional
\ \ Attribute is never present
Constraints See>#‘/ Constraints/remarks are defined in the given subclause, table or figure of this
profile document
— No constraints other than given in the reference document (sub)clause,
or not applicable
<text> The text defines the constraint directly, for longer text table footnotes or table

notes may be used

3.3.2

Physical layer

No additional conventions are defined.

3.3.3
3.3.31

Data-link layer

Service profile conventions

No additional conventions are defined.

IEC 61784-1:2014 © |IEC 2014
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3.3.3.2 Service and parameter selections

These are described using the common conventions, see 3.3.1.2.

3.34 Application layer
3.3.41 Service profile conventions

ASE and class selection is described using (sub)clause selection tables, see 3.3.1.1. If the
usage of selected ASE and classes is further constrained this is specified in the profile (e.g.
an optional item of the base standard is mandatory in the profile).

sed. The table
in Table 9.

If selection of class attributes is defined in a table the format of Table
identifies the selected class attributes and includes their constraints, as

Table 8 — Layout of class attribute selection@

Attribute Attribute Name Usage < C\o\ns}s{Jn'é

Table 9 — Contents of class att btgfa?sele tiontables

Column Text /\\ >
Attribute <#> Attribute numt%{\of ?hﬂ\e Sbﬁ |f|c\1€n cla

— Not applicable

Attribute Name |<text> The name of thke attqm&:\ )

Usage M M%Qat;fy\\ \) 5>

(0] [\ prork\I
— \Kh\\g@ |S\\§¢\pr<§0\nt
Constraints S@ Constraints/re erefined in the given subclause, table or figure of this
y@fil ocument

e text defines the constraint directly, for longer text table footnotes or table

o%%er than given in the reference document (sub)clause,
or hot applicéble

not ay be used
3.3.4.2 Service and parameter selections

These are described using the common conventions, see 3.3.1.2.

4 Conformance to communication profiles

Each communication profile within this International Standard includes part of the IEC 61158
series. It may also include parts of other standards or international specifications.

A statement of compliance to a Communication Profile Family (CPF) of this International
Standard shall be stated? as either

2 |n accordance with ISO/IEC Directives
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