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INTERNATIONAL ELECTROTECHNICAL COMMISSION

INDUSTRIAL COMMUNICATION NETWORKS -
FIELDBUS SPECIFICATIONS -

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

FOREWORD

1) The International Electrotechnical Commission (IEC) is a worldwide organization for stGndardization comprising

consensus of opinion on the relevant subjects since eac
interested IEC National Committees.

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

indisp

cases, the commitment to\imited release of intellectual-property-rights made by the holders of those rights permits
a particular data-linkNayey’ 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

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.
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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 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 from the previous
edition:

a) deletion of the former Type 6 fieldbus, and the placeholder for a Type 5 fieldbus 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, -4-2, ..., -4-19.
The text of this standard is based on the following documents:

FDIS Report on voting (
65C/474/FDIS 65C/485/RV9/\

Full information on the voting for the approval of this sta
voting indicated in the above table.

The committee has decided that the cont fon will remain unchanged until
the maintenance result date indicated (on t ite under http://webstore.iec.ch in the

* reconfirmed;
* withdrawn;

* replaced by vise
* amended. @

hfonized with the other parts of the IEC 61158 series.

IEC 61158 series, under the general title [Industrial
dbus specifications, can be found on the IEC web site.
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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 purpess

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 tt s.ghvironment;
d) as a refinement to the understanding of time-critical co oSl

This standard is concerned, in particular, with the comm erworking of sensors,
effectors and other automation devices. By using_this standardogethef with other standards
positioned within the OSI or fieldbus re iseNincompatible systems may

Clauses, including annexes efergnced i entirety, including any subordinate
subclauses, as “Clause N where)N is the number of the clause or letter of the

annex.

Subclauses can i ety, including any subordinate subclauses, as
“N.M” or “N.M.}ﬁ% S dingy”on the level of the subclause, where N is the
number of the suhg the annex, and M, P and so forth represent the
successive levels of & AUS® and including the subclause of interest.

When a clayse © ontains one or more subordinate subclauses, the text between
the claus alyse\headipg and its first subordinate subclause can be referenced in its
entirety N.M.QX or “N.M.P.0” and so forth, where N, M and P are as above. Stated
differentl grence.ending with “.0” designates the text and figures between a clause or

subclause header any its first subordinate subclause.

NOTE This nomenclature 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 communicationsg’befween devices in

an automation environment.

service, fieldbus data-link protocol, fieldbus physical service\and agement is
described in IEC/TR 61158-1.

b) in a synchronous manner, either
schedule.

The specified protocol also provides
entities and of mod|fy|ng the set of sc

ations opportunities. When the set of
he distribution of communication

Thus this protocol cait ized assone which provides access asynchronously but
with a synchron

1.2 Specificatio

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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