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INTERNATIONAL ELECTROTECHNICAL COMMISSION

INDUSTRIAL COMMUNICATION NETWORKS -
FIELDBUS SPECIFICATIONS -

Part 4-12: Data-link layer protocol specification —
Type 12 elements

FOREWORD

1) 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

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

3) 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

8) Attention_is draw ative references cited in this publication. Use of the referenced publications is
indispensable fo he'correct application of this publication.

International Standard IEC 61158-4-12 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 edition are listed below:

e bug fixes and

e editorial improvements.
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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.

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 general title Industrial
communication networks — Fieldbus specifications, can be found on the IEC~

The committee has decided that the contents of this publication will
the stability date indicated on the IEC web site under "http://w
related to the specific publication. At this date, the publication will b

ged until
e data

* reconfirmed;

* withdrawn;

» replaced by a revised edition, or
*+ amended.

NOTE The revision of this standard will be synchronize}&rh\ﬁ r pCBs of'the IEC 61158 series.

IMPORTANT - The 'colour inside' loge_on\the _cower [}ag.e/o/f this publication indicates
that it contains colours which Adre consi to be useful for the correct
understanding of its contents. Users m herefore print this document using a

colour printer. /\ TN
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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 cpens
d) as a refinement to the understanding of time-critical comm

EP 1 590 927 B1
EP 1789 857 B1

IEC tak
The holder of™{
licences either 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:

[BE]: Beckhoff Automation GmbH
EiserstralRe 5
33415 Verl,
Germany

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.

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.
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INDUSTRIAL COMMUNICATION NETWORKS -
FIELDBUS SPECIFICATIONS -

Part 4-12: Data-link layer protocol specification —
Type 12 elements

1 Scope

1.1 General

The data-link layer provides basic time-critical messaging communicah
an automation environment.

1.2 Specifications
This standard specifies

a) procedures for the ceatrol information from one data-link user entity to

one or more user €

the transfer of data and control information by the
esentation as physical interface data units.

b) the structure
protocol of thi

1.3 Procedures

a) thei AGtiony an DL-entities (DLEs) through the exchange of DLPDUs;

through the exchahge of DLS pr|m|t|ves

c) the interactions between a DLS-provider and the MAC services of ISO/IEC 8802-3.

1.4 Applicability

These procedures are applicable to instances of communication between systems which
support time-critical communications services within the data-link layer of the OSI reference
model, and which 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-critical communications needs.

1.5 Conformance

This standard also specifies conformance requirements for systems implementing these
procedures. This part of this standard does not contain tests to demonstrate compliance with
such requirements.
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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 61158-2:20101, Industrial communication networks — Fieldbus specifications — Part 2:
Physical layer specification and service definition

IEC 61158-3-12, Industrial communication networks — Fieldbus specifications — Part 3-12:
Data-link layer service definition — Type 12 elements

IEC 61588, Precision clock synchronization protocol for networked meg and control
system

Model: The Basic Model

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

Part 3: Carrier sense multiple access w
physical layer specifications

ISO/IEC 10731, Infor 1 q yStems Interconnection — Basic Reference
Model — Conventions forY initk ervices

IEEE 802.1Q, / 9 ; and rhetropolitan Area Networks — Virtual Bridged
Local Area Networks k n:/Www.ieee.org>

IETF RFC 768 n Protecol (UDP), available at <http://www.ietf.org>

IETF RFQ protocol DARPA internet program protocol specification, available at
<http://\ww

3 Terms, defini s, symbols and abbreviations

For the purposes of this document, the following terms, definitions, symbols and abbreviations
apply.

3.1 Reference model terms and definitions

This standard is based in part on the concepts developed in ISO/IEC 7498-1 and ISO/IEC
7498-3, and makes use of the following terms defined therein.

3.1.1 DL-duplex-transmission [ISO/IEC 7498-1]
3.1.2 DL-protocol [ISO/IEC 7498-1]

1 To be published
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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 peer-entities

.11 Ph-interface-data
.12 primitive name
.13 reassembling
14 recomb@
3.1.15 reset

.16
A7
.18 ¢
19

.3 DL-protocol-data-unit
.4 (N)-entity

DL-entity
Ph-entity

.5 (N)-interface-data-unit

DL-service-data-unit (N=2)
Ph-interface-data-unit (N=1)

.6 (N)-layer

DL-layer (N=2)
Ph-layer (N=1)

.7 (N)-service

DL-service (N=2)
Ph-service (N=1)

.8 (N)-service-access-point

DL-service-access-point (N=2)
Ph-service-access-point (N=1)

.9 (N)-service-access-point-address

-12 - 61158-4-12 © IEC:2010(E)

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

[ISO/IEC 7498-1]

[ISO/IEC 7498-1]

Q/IEG 7498-1]

[1S8 7498-1]

[ISO/IEC 7498-1]

DL-service-access-point-address (N=
Ph-service-access-point-address (N>

routing

.20 systems-management

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

3.2 Service convention terms and definitions

This standard also makes use of the following terms defined in ISO/IEC 10731 as they apply
to the data-link layer:

3.2.1 asymmetrical service

3.2.2 confirm (primitive);

requestor.deliver (primitive)

3.2.3 deliver (primitive)

3.2.4 DL-service-primitive;

primitive

3.2.5 DL-service-provider
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