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INTERNATIONAL ELECTROTECHNICAL COMMISSION

INDUSTRIAL COMMUNICATION NETWORKS -
FIELDBUS SPECIFICATIONS -

Part 4-2: Data-link layer protocol specification — Type 2 elements

FOREWORD

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

Publication(s)”). Their preparation is entrusted to technical committees; apy &
in the subject dealt with may participate in this preparatory work
governmental orgamzatlons Ilalsmg with the IEC also part|0|pate in ¥

agreement between the two organizations.

2) The formal decisions or agreements of IEC on technical mattg
consensus of opinion on the relevant subjects since eac
interested IEC National Committees.

3) IEC Publications have the form of recommendations e and are accepted by IEC National
Committees in that sense. While all reasonable\ef sure’that the technical content of IEC
Publications is accurate, way /An which they are used or for any
misinterpretation by any end user.

4) In order to promote international uniformity, IE i nittees undertake to apply IEC Publications
transparently to the maximu si Rei ati and regional publications. Any divergence
between any IEC Publicatiop”and the corre 3 regional publication shall be clearly indicated in
the latter

5) IEC provides no marking\ proc appfoval and cannot be rendered responsible for any
equipment declared to b

6) All users should 8 the latestedition of this publication.

7) No liability shall a mployees, servants or agents including individual experts and
members of its tec ational Committees for any personal injury, property damage or
other damage of an) whether direct or indirect, or for costs (including legal fees) and
expenses arising\out \of wblicati use of, or reliance upon, this IEC Publication or any other IEC
Publications

8) Attention_is drawn {0 references cited in this publication. Use of the referenced publications is
indispernsa

NOTE Use o 6ciated protocol types is restricted by their intellectual-property-right holders. In all

cases, the commitment to Nmited release of intellectual-property-rights made by the holders of those rights permits

a particular data-link

ayey protocol type to be used with physical layer and application layer protocols in Type

combinations as specified explicitly in the IEC 61784 series. Use of the various protocol types in other
combinations may require permission from their respective intellectual-property-right holders.

IEC draws attention to the fact that it is claimed that compliance with this standard may involve the use of patents
as follows, where the [xx] notation indicates the holder of the patent right:

Type 2 and possibly other types:

US 5,400,331 [RA] Communication network interface with screeners for incoming messages

US 5,471,461 [RA] Digital communication network with a moderator station election process

US 5,491,531 [RA] Media access controller with a shared class message delivery capability

US 5,493,571 [RA] Apparatus and method for digital communications with improved delimiter
detection

US 5,537,549 [RA] Communication network with time coordinated station activity by time slot and

periodic interval number

US 5,553,095 [RA] Method and apparatus for exchanging different classes of data during different
time Intervals

IEC takes no position concerning the evidence, validity and scope of these patent rights.
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The holders of these patent rights have assured 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 statement of
the holders of these patent rights are registered with IEC. Information may be obtained from

[RA]: Rockwell Automation, Inc.
1201 S. Second Street
Milwaukee, WI 53204
USA
Attention: Intellectual Property Dept.

Attention is drawn to the possibility that some of the elements of this 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 61158-4-2 has been prepared by subcommittee 65C: Industrial
networks, of IEC technical committee 65: Industrial-process measurement, control and
automation.

edition:

a) deletion of the former Type 6 fieldbus, and the placeh
layer, for lack of market relevance;

b) addition of new types of fieldbuses;
c) division of this part into multiple parts numbefe

The text of this standard is based on the

FDIS r \Bep%\on voting

65C/474/FDIS \ 05G/485/RVD
ITY

of this standard can be found in the report on

Full information on the )
voting indicated in the aboveNakle.

This publication@b ed imaccordance with ISO/IEC Directives, Part 2.

the maintenanse re a wdicated on the IEC web site under http://webstore.iec.ch in the
data related €o the-specifi sation. At this date, the publication will be:

* replaced by a ised edition, or
+ amended.
NOTE The revision of this standard will be synchronized with the other parts of the IEC 61158 series.

The list of all the parts of the IEC 61158 series, under the general title Industrial
communication networks — Fieldbus specifications, can be found on the IEC web site.
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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;

c
d

)

b) for use in the testing and procurement of equipment;
) as part of an agreement for the admittance of systems into the ape
)

as a refinement to the understanding of time-critical commupn

work together in any combination.

O
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INDUSTRIAL COMMUNICATION NETWORKS -
FIELDBUS SPECIFICATIONS -

Part 4-2: Data-link layer protocol specification — Type 2 elements

1 Scope

1.1 General

The data-link layer provides basic time-critical messaging communication yeen devices in

an automation environment.

This protocol provides communication opportunities to all partit S
sequentially and in a cyclic synchronous manner. Foreground s y iSvdvailable
for time-critical activities together with background unsche ss critical
activities.

Deterministic and synchronized transfers can be pro at Cy s up to 1 ms and
device separations of 25 km. This performance is adj ly and on-line by re-
configuring the parameters of the local link whi continues. By similar

dmber of links of 99 nodes, each with 255 DLSAP-
24 related peer and publisher DLCEPs.

The maximum s
addresses. Each lin

b) the structure of the fieldbus DLPDUs used for the transfer of data and control information
by the protocol of this standard, and their representation as physical interface data units.

1.3 Procedures
The procedures are defined in terms of

a) the interactions between peer DL-entities (DLEs) through the exchange of fieldbus
DLPDUs;

b) the interactions between a DL-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 Ph-service provider in the same system
through the exchange of Ph-service primitives.
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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 or fieldbus
reference models, 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 jimpte
procedures. This standard does not contain tests to demonstrate

requirements.

menting these
with such

2 Normative references

The following referenced documents are indispensable f6
For dated references, only the edition cited applies. Fo

IEC 61158-5-2,
Application layer

IEC 61158-6-2,
Application layer

Part 3: DeviceNe

ISO/IEC 3309, Information technology — Telecommunications and information exchange
between systems — High-level data link control (HDLC) procedures — Frame structure

ISO/IEC 7498-1, Information technology — Open Systems Interconnection — Basic Reference
Model: The Basic Model

ISO/IEC 7498-3, Information technology — Open Systems Interconnection — Basic Reference
Model: Naming and addressing

ISO/IEC 8802-3, 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

1 To be published.
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ISO/IEC 10731, Information technology — Open Systems Interconnection — Basic Reference
Model — Conventions for the definition of OSI services

ISO 11898:19932, Road vehicles — Interchange of digital information — Controller area
network (CAN) for high-speed communication

3 Terms, definitions, 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/JEC
7498-3, and makes use of the following terms defined therein.

3.1.1 called-DL-address

3.1.2 calling-DL-address >O/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 )
correspondent Ph-entities

3.1.5 demultiplexing [ISO/IEC 7498-1]
3.1.6 DL-address [ISO/IEC 7498-3]
3.1.7 DL-address-m [ISO/IEC 7498-1]
3.1.8 DL-con' [ISO/IEC 7498-1]
3.1.9 DL-con [ISO/IEC 7498-1]

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

3.1.14 DL-data-source [ISO/IEC 7498-1]
3.1.15 DL-duplex-transmission [ISO/IEC 7498-1]
3.1.16 DL-facility [ISO/IEC 7498-1]
3.1.17 DL-local-view [ISO/IEC 7498-3]
3.1.18 DL-name [ISO/IEC 7498-3]
3.1.19 DL-protocol [ISO/IEC 7498-1]
3.1.20 DL-protocol-connection-identifier [ISO/IEC 7498-1]
3.1.21 DL-protocol-control-information [ISO/IEC 7498-1]

2 A newer edition of this standard has been published, but only the cited edition applies.
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