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INTERNATIONAL ELECTROTECHNICAL COMMISSION

DIGITAL DATA COMMUNICATIONS FOR MEASUREMENT AND CONTROL -
FIELDBUS FOR USE IN INDUSTRIAL CONTROL SYSTEMS -

Part 4 : Data Link protocol specification

FOREWORD

1) The IEC (International Electrotechnical Commission) is a worldwide organization for sta
all national electrotechnical committees (IEC National Committees). The object qf is to promote
international co-operation on all questions concerning standardization in the electyical*ang~electrapic fields. To

participate in this preparatory work. International, governmental and non,gov 8 izations liaising
with the IEC also participate in this preparation. The IEC collaborates clog ith 't national Organization
for Standardization (ISO) in accordance with conditions determined : i

tions.

2) The formal decisions or agreements of the IEC on technl a

3) The documents produced have the form of rgsommengdati
of standards, technical specifications, al re
Committees in that sense.

4) In order to promote international unificatio, } amittees undertake to apply IEC International
i i ational and regional standards. Any diver-

5) The IEC provides no maxKi 9 intNcate_its gpproval and cannot be rendered responsible for any

6) Attention is draw
of patent rights. The

future but no immédiate possibility of an agreement on an International Standard.

Technical specifications are subject to review within three years of publication to decide
whether they can be transformed into International Standards.

IEC 61158-4, which is a technical specification, has been prepared by subcommittee 65C:
Digital communications, of IEC technical committee 65: Industrial-process measurement and
control.

The text of this technical specification is based on the following documents:

Enquiry draft Report on voting

65C/198/FDIS 65C/206+206A/RVD

Full information on the voting for the approval of this technical specification can be found in the
report on voting indicated in the above table.
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This publication has been drafted in accordance with the ISO/IEC Directives, Part 3.

IEC 61158 consists of the following parts, under the general title Digital data communications
for measurement and control — Fieldbus for use in industrial control systems:

Part 1. Introductory guide (under preparation)

Part 2: Physical layer specification and service definition

Part 3: Data Link Service definition

Part 4: Data Link Protocol specification

Part 5. Application layer service definition

Part 6: Application layer protocol specification

Part 7. System management (under consideration)

Part 8: Conformance testing (under consideration)

Annexes A to E form an integral part of this technical specificatig
Annexes F to H are for information only.

eparation before 2002.
ation is available from

This publication will be reviewed by the committee re
Information relating to confirmation, amendment ¢
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INTRODUCTION

This technical specification is one of a series produced to facilitate the interconnection of
automation system components. It is related to other International Standards and technical
specifications in the series as defined by the Fieldbus Reference Model, which is based in part
on the Reference Model for Open Systems Interconnection. Both Reference Models subdivide
the area of standardization for interconnection into a series of layers of specification, each of
manageable size.

The Data Link Protocol provides the Data Link Service by making use of the services available
from the Physical Layer. The relationship between the International Standards for Fieldbus
Data Link Service, Fieldbus Data Link Protocol, Fieldbus Physical Service d™QSI Network or
Fieldbus Application Protocol is illustrated in figure 1.

oSl FELDBUS
NETWORK APPLICATIO \<
Data Link > LAYER LAYER ¥ N
services S
DATA LINK §\§
Physical > LAYER MM

services P';E'\ECQL /(7 . E
LT

The primary aim of this st ard i i Set of rules for communication expressed in
terms of the pro : peer Data Link entities at the time of communi-
cation. These ru
in order to serve a Vg

d) as a refinement to the understanding of time-critical communications within OSI.

This standard is concerned, in particular, with the communication and interworking of sensors,
effectors and other automation devices. By using this technical specification together with other
technical specifications positioned within the OSI or Fieldbus Reference Models, otherwise
incompatible systems may work together in any combination.

Remark: Throughout this technical specification, gray boxes have been used in the tables to
indicate that the specified field is not a conceptula part of the specific DPDU.
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DIGITAL DATA COMMUNICATIONS FOR MEASUREMENT AND CONTROL -
FIELDBUS FOR USE IN INDUSTRIAL CONTROL SYSTEMS -

Part 4 : Data Link protocol specification

1 Scope and object

The Fieldbus Data Link Layer provides basic time-critical messaging communications between
devices in an automation environment.

Protocol. It is
hink Service

The purpose of this technical specification is to define the Fieldbus D
most closely related to, and lies within the field of application of, the Fi
Definition.

ta

1.1 Specifications

This standard specifies

a) procedures for a single protocol for the timel
from one data-link user entity to a peer user entj
the distributed data-link service provigder;

b) the structure of the Fieldbus Data
data and control information, and thei

The specified protocol prow unn oppoftunities to all participating data-link
entities

1) in acyclic gsyn
2) ina synchrz 5

schedule.

Thus this protocolPsap’be characterized as one which provides access asynchronously but with
a synchronous overlay.

1.2 Procedures

The procedures are defined in terms of

a) the interactions between peer DL-entities (DLEs) through the exchange of Fieldbus Data
Link Protocol Data Units;

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 Physical service provider in the same
system through the exchange of Physical service primitives.
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1.3 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 intercon-
nection environment.

Profiles provide a simple multi-attribute means of summarizing an implementation’s capabili-
ties, and thus its applicability to various time-critical communications needs. Clause 10
specifies profiles for this Fieldbus protocol.

1.4 Conformance

rough reference in this text,
constitute provisions of this technlca speci ioQ. d references, subsequent

IEC 61158-2: 19%
layer specificatio

piunications for measurement and control — Fieldbus for

Reference Rodel: The Basic Model

ISO/IEC 7498-3:1997, Information technology — Open Systems Interconnection — Basic
Reference Model — Naming and addressing

ISO/IEC TR 8802-1:1997, Information technology — Telecommunications and information
exchange between systems — Local and metropolitan area networks — Specific requirements —
Overview of Local Area Network Standards

ISO/IEC 8802-3:1996, Information technology — Telecommunications and information exchange
between systems — Local and metropolitan area networks - Specific requirements — Part 3:
Carier sense multiple acces with collision detection (CSMA/CD) access method and physical
layer specifications
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ISO/IEC 8802-4:1990, Information processing systems— Local area networks — Part 4: Token-
passing bus access method and physical layer specifications

ISO/IEC 8802-5:1995, Information technology — Telecommunications and information exchange
between systems — Local and metropolitan area networks - Specific requirements — Part 5:
Token ring access method and physical layer specifications

ISO/IEC 8802-6:1994, Information technology — Telecommunications and information exchange
between systems — Local and metropolitan area networks — Specific requirements — Part 6:
Distributed Queue Dual Bus (DQDB) access method and physical layer specifications

ISO/IEC 8886:1996, Information technology — Open systems interconnéctreq — Data link
service definition

ISO/IEC 9314-2:1989, Information processing systems — Fibre
(FDDI) — Part 2: Token Ring Media Access Control (MAC)

ISO/IEC 9646-1:1994, Information technology — Open Syste Conformance

ISO/IEC 10038:1993, Information techne
between systems — Local area networks

ISO/IEC 10731:1994, Inf

ISO/IEC 15802-1:199 Telecommunications and information
exchange betweén~systems nokmetropolitan area networks — Common specifica-
tions — Part 1: Ms /v\ AC) service definition





