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INTERNATIONAL ELECTROTECHNICAL COMMISSION

INDUSTRIAL COMMUNICATION NETWORKS -
FIELDBUS SPECIFICATIONS -

Part 4-21: Data-link layer protocol specification —
Type 21 elements

FOREWORD

this end and in addltlon to other activities, IEC publishes International
Technical Reports, Publicly Available Specifications (PAS) and Guides

governmental organizations liaising with the IEC also partlmpate i
with the International Organization for Standardization (ISO
agreement between the two organizations.

and are accepted by IEC National
Committees in that sense. While all reasonable effqrts \ t re that the technical content of IEC
Publications is accurate, IEC cannot be ) the way in which they are used or for any
misinterpretation by any end user.

the latter.

5) IEC itself does nof _provide
assessment serw i
services carried out by i

8) AttentionN q o ative references cited in this publication. Use of the referenced publications is
indispensabte_forthe sorreef application of this publication.

International Standarfd IEC 61158-4-21:2010 has been prepared by subcommittee 65C:
Industrial networks, of IEC technical committee 65: Industrial-process measurement, control
and automation.

This standard cancels and replaces IEC/PAS 62573 published in 2008. This first edition
constitutes a technical revision.

This bilingual version published in 2012-01 corresponds to the English version published in
2010-08.
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The text of this standard is based on the following documents:

FDIS Report on voting
65C/605/FDIS 65C/619/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.

The French version has not been voted upon.

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 geheral tile Industrial

* reconfirmed;

* withdrawn;

* replaced by a revised edition, or
* amended.

NOTE The revision of this standard will be synchrqQ d W of the IEC 61158 series.

O
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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 data-link protocol provides the data-link service by making use of the services available
from the physical 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 data-link
entities (DLEs) 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:

a) as a guide for implementors and designers;

b) for use in the testing and procurement of equipment;

c) as part of an agreement for the admittance of systems into the gpen
d) as a refinement to the understanding of time-critical commup

NOTE Use of some of the associated protocoltipes is restricted b thtelle tual-property-right holders. In all
cases, the commitment to limited release of irftgllectual$property-rights magé by

claimed that compliance
Type 21 elements and |p

KR 078942

KR 073825 twork system

KB~Q8 R0670 ethod for determining a Ring Manager Node

IEC takes iti rning 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 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:

[LST: LS Industrial Systems Co., Ltd.
LS Tower 1026-6
Hogye-dong, Dongan-gu,
Anyang-si, Gyeonggi-do 431-848
Republic of Korea

Attention is drawn to the possibility that some of the elements of this document 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.
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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.

@%
S
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INDUSTRIAL COMMUNICATION NETWORKS -
FIELDBUS SPECIFICATIONS -

Part 4-21: Data-link layer protocol specification —
Type 21 elements

1 Scope

1.1 General

The DLL provides basic time-critical data communications between d
environment. Type 21 provides priority-based cyclic and acyclic datea
internal collision-free, full-duplex dual-port Ethernet switch techprolog
various automation applications, Type 21 does not restrict the
in the DLL.

1.2 Specifications

This standard describes:

a) procedures for the timely transfer © formation from one data link
user entity to a peer user enti > rne_data link entities forming the

ortu ities based on standard ISO/IEC 8802-3

Or removed during normal operation;

b) procedures for gi 2\

c) structure of the
of data
representati

focol data units (DLPDUs) used for the transfer
by the protocol of this standard, and their

b) the interactions between a data link service (DLS) provider and a DLS-user in the
same system through the exchange of DLS primitives;

c) the interactions between a DLS-provider and a physical layer service provider in the
same system through the exchange of Ph-service primitives.

1.4  Applicability

These procedures are applicable to instances of communication between systems that
support time-critical communications services in the data link layer of the OSI or fieldbus
reference models, and that require the ability to interconnect in an open systems
interconnection environment. Profiles provide a simple multi-attribute means of summarizing
an implementation’s capabilities, and thus its applicability to various time-deterministic
communications needs.
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1.5 Conformance

This standard also specifies conformance requirements for systems implementing these
procedures. This standard does not contain tests to demonstrate compliance with such
requirements.

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 61158-3-21:2010 1, Industrial Communication Networks — Fielgdb

o! ecifications —
Part 3-21: Data-link layer service definition — Type 21 elements

ISO/IEC 7498-1, Information technology — Open Systems Intergeqgne ic\Réference
Model: The Basic Model

ISO/IEC 7498-3, Information technology — Open Syste
Model: Naming and addressing

ISO/IEC 8802-3:2000, [Information information
exchange between systems — Local apd metropo g — Specific requirements —
Part 3: Carrier sense multiple access Wi MA/CD) access method and
physical layer specifications

ISO/IEC 10731:1994, e/ Systems Interconnection — Basic
Reference Model — Conve Nefi

3 Terms, defi?itio

For the purposes of thi € following terms, definitions, symbols, abbreviations,

in“part on the concepts developed in ISO/IEC 7498-1 and

[ISO/IEC 7498-3]

3.1.2 calling-DL-address [ISO/IEC 7498-3]
3.1.3 centralized multi-end-point-connection [ISO/IEC 7498-1]
3.1.4 correspondent (N)-entities [ISO/IEC 7498-1]

correspondent DL-entities (N=2)
correspondent Ph-entities (N=1)

3.1.5 demultiplexing [ISO/IEC 7498-1]
3.1.6 DL-address [ISO/IEC 7498-3]
3.1.7 DL-address-mapping [ISO/IEC 7498-1]

1 To be published.
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3.1.8 DL-connection

3.1.9 DL-connection-end-point

3.1
3.1
3.1

3.1

3.1.

3.1
3.1
3.1
3.1
3.1
3.1
3.1
3.1
3.1
3.1
3.1
3.1
3.1
3.1
3.1

3.1.
3.1.

3.1
3.1
3.1
3.1
3.1

3.1

.10
11
12
13

14

.15
.16
A7
.18
.19
.20
.21
.22
.23
.24
.25
.26
.27
.28
.29

30
31

.32
.33
.34
.35
.36

.37

DL-connection-end-point-identifier
DL-connection-mode transmission
DL-connectionless-mode transmission
DL-data-sink

DL-data-source
DL-duplex-transmission

DL-facility

DL-local-view

DL-name

DL-protocol

DL-protocol-connection-identifier

DL-protocol-control-informa
DL-protocol-data-unit
DL-protocol-version-identifie
DL-relay
DL-service-co

DL-service-d

layer-management
multiplexing
naming-(addressing)-authority
naming-(addressing)-domain
naming-(addressing)-subdomain
(N)-entity

DL-entity

Ph-entity
(N)-interface-data-unit

DL-service-data-unit (N=2)
Ph-interface-data-unit (N=1)
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[ISO/IEC 7498-1]
[ISO/IEC 7498-1]
[ISO/IEC 7498-1]
[ISO/IEC 7498-1]
[ISO/IEC 7498-1]
[ISO/IEC 7498-1]
ISO/IEC 7498-1]

SO/IEC 7498-3]
ISO/IEC 7498-1]
[ISO/IEC 7498-1]
[ISO/IEC 7498-1]
[ISO/IEC 7498-1]
[ISO/IEC 7498-1]
[ISO/IEC 7498-1]
[ISO/IEC 7498-1]
[ISO/IEC 7498-1]
[ISO/IEC 7498-1]
[ISO/IEC 7498-1]
[ISO/IEC 7498-1]
[ISO/IEC 7498-1]
[ISO/IEC 7498-1]
[ISO/IEC 7498-3]
[ISO/IEC 7498-3]
[ISO/IEC 7498-3]
[ISO/IEC 7498-3]
[ISO/IEC 7498-1]

[ISO/IEC 7498-1]
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