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INTERNATIONAL ELECTROTECHNICAL COMMISSION

INDUSTRIAL COMMUNICATION NETWORKS -
FIELDBUS SPECIFICATIONS -

Part 4-1: Data-link layer protocol specification —
Type 1 elements

FOREWORD

all national electrotechnical committees (IEC National Committees). The ohje i ‘promote
international co-operation on all questions concerning standardization in the e S

this end and in addition to other activities, IEC publishes International S anrds a secifications,
Technical Reports, Publicly Available Specifications (PAS) and Guid “IEC
Publication(s)”). Their preparation is entrusted to technical committees; a

in the subject dealt with may participate in this preparatory wogk.

governmental organizations liaising with the IEC also part|0|pate i i K oq. |IEC\collaborates closely
with the International Organization for Standardization (ISO) A o\ Wi ditions determined by

agreement between the two organizations.

between any IEC Publicatio

equipment decla
6) All users should

NOTE Use of some of the associated protocol types is restricted by their intellectual-property-right holders. In all
cases, the commitment.{o timited release of intellectual-property-rights made by the holders of those rights permits
a particular data-link layer 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 1 time synchronization and possibly other Types:
JP Hei4-35096 [YC] Communication control method
IEC takes no position concerning the evidence, validity and scope of these patent rights.

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

[YCI: Jun-ichi Tsuboi, Mr.
Yamatake Corporation
Shibuyaku Shibuya, 2-12-19
Tohtate International Building
150-8316 Tokyo
Japan
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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 61158-4-1 has been prepared by subcommittee 65C: Industrial
networks, of IEC technical committee 65: Industrial-process measurement, control and
automation.

This bilingual version (2014-06) corresponds to the English version, published in 2007-12.

This first edition and its companion parts of the IEC 61158-4 subseries cancel and replace
IEC 61158-4:2003. This edition of this part constitutes an editorial revision.

This edition of IEC 61158-4 includes the following significant changes
edition:

the previous

a) deletion of the former Type 6 fieldbus, and the placeholder for a s\data link

layer, for lack of market relevance;
b) addition of new types of fieldbuses;
c) division of this part into multiple parts numbered -4-1, -

The text of this standard is based on the following docu

FDIS %po;t{)n Nng
65C/474/FDIS A\ @gﬁ/z}és/&vo
Q)

NOTE Slight variancgs fram the
subclause numberi@ i

The committee has d

+ 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.

IMPORTANT - The 'colour inside’' logo on the cover page of this publication indicates
that it contains colours which are considered to be useful for the correct
understanding of its contents. Users should therefore print this document using a
colour printer.
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0 Introduction

0.1 General

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 communica are intended to
provide a sound basis for development in order to serve a variety of purp

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 i

d) as a refinement to the understanding of time-critical co OSlI

This standard is concerned, in particular, with the communjcation grworking of sensors
effectors and other automation devices. By using_ this stay Y ef with other standards
positioned within the OSI or fieldbus re iseNjncompatible systems may

0.2 Nomenclature for references wj
Clauses, including annexes gncad i entirety, including any subordinate

subclauses, as “Clause N y N _is the number of the clause or letter of the
annex.

Subclauses can
“N.M” or “N.M.
number of the subg

When a cla

the clausg onsubcla

entirety

differentl rence.ending with “.0” designates the text and figures between a clause or

subclause header any its first subordinate subclause.

NOTE This nomenclatute provides a means of referencing text in hanging clauses. Such clauses existed in earlier
editions of IEC 61784-3, Type 1 clauses. Those hanging clauses are maintained in this edition to minimize the
disruption to existing national and multi-national standards and consortia documents which reference that prior
subclause numbering.
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INDUSTRIAL COMMUNICATION NETWORKS -
FIELDBUS SPECIFICATIONS -

Part 4-1: Data-link layer protocol specification —
Type 1 elements

1 Scope

1.1 General

The data-link layer provides basic time-critical messaging communicatiofis, betweex devices in

an automation environment.

This protocol provides the data-link service by making use of
physical layer. The relationship between the International Sta s data-link
service, fieldbus data-link protocol, fieldbus physical segvice systems management is
described in IEC/TR 61158-1.

a) in a cyclic asynchronous manner,

b) in a synchronous manner, either
schedule.

Thus this proto
with a synchronous

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.

NOTE |In IEC 61158-4-1, gray boxes have been used in the tables to indicate that the specified field is not a
conceptual part of the specific DLPDU.

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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