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INTERNATIONAL ELECTROTECHNICAL COMMISSION

INDUSTRIAL COMMUNICATION NETWORKS —
FIELDBUS SPECIFICATIONS —

Part 4-19: Data-link layer protocol specification — Type 19 elements

FOREWORD

1) The International Electrotechnical Commission (IEC) is a worldwide organization fo S
all national electrotechnical committees (IEC National Committees). The
international co-operation on all questions concerning standardization in the e
this end and in addition to other activities, IEC publishes International Standards
Technical Reports Publicly Available Specifications (PAS) and Gui

governmental organizations liaising with the IEC also participate iA_this atiQn. collaborates closely

with the International Organization for Standardization (ISO) i Hions determined by
agreement between the two organizations

2) The formal decisions or agreements of IEC on technical matters éxp 3 possible, an international
consensus of opinion on the relevant subjects since e nittee has representation from all

interested IEC National Committees.
3) IEC Publications have the form of recom { i \ sel and are accepted by IEC National
Publications is accurate, IEC cannot be heldsrespogpsthle fox the way in which they are used or for any
misinterpretation by any end user.

4) In order to promote internatignal uniformit

5) IEC provides no marki g
equipment declap

6) All users should €

7) No liability shall atta 3, employees, servants or agents including individual experts and

ZC National Committees for any personal injury, property damage or
other damage of \any \nats r; whether direct or indirect, or for costs (including legal fees) and

8) Attentigh | 3 rmative references cited in this publication. Use of the referenced publications is

NOTE Use of some_of the\associated protocol types is restricted by their intellectual-property-right holders. In all
cases, the commitment{o /imited 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 19 and possibly other Types:

DE 102 37 097 [RI]  Korrektur von Signallaufzeiten in verteilten
Kommunikationssystemen

DE 102 00 405 0416.4-42 [RI]  Verfahren zur Synchronisation in einem redundanten
Kommunikationssystem

DE 102 00 502 4759.8-32 [RI]  Verfahren zur Laufzeitkorrektur in einer Kommunikationsstruktur
DE 102 00 4056364.0-31 [RI]  Verfahren zum Betreiben eines Netzwerks mit Ringtopologie
DE 103 12 907.3-31 [RI]  Kommunikationssystem mit redundanter Kommunikation

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:
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[RI Rexroth Indramat GmbH
Bgm.-Dr.-Nebel-Str. 2
D - 97816 Lohr
Germany

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 61158-4-19 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 a technical addition. This part and its

previous
edition:

a) deletion of the former Type 6 fieldbus, and the placeholder f data link

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

This bilingual version (2014-12) corresponds to the j ; g version, published in
2007-12.

The text of this standard is based on @N\'g decumt
LA

FDIS Rpoh}on voting
/\Qsc//mh«@k\ \ \gs?,{/485/RVD
N

a this standard can be found in the report on

voting indicated<>e ab yble.
The French versioif of thj 8 t been voted upon.

This publication ag¢cordance with ISO/IEC Directives, Part 2.
The committee has~de the contents of this publication will remain unchanged until
the mai e indicated on the IEC web site under http://webstore.iec.ch in the

* reconfirmed,;
* withdrawn;

» replaced by a revised 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.

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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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;
work together in any combination.

O
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INDUSTRIAL COMMUNICATION NETWORKS -
FIELDBUS SPECIFICATIONS —

Part 4-19: Data-link layer protocol specification — Type 19 elements

1 Scope

1.1 General

The data-link layer provides basic time-critical messaging communications/between devices in

an automation environment.

data-link entities.

Thus this protocol can be characterized as one
asynchronously but with a synchronous restart o

1.2 Specifications
This standard specifies

a) procedures for the time € information from one data-link user
entity to a peer user éntit ' P k entities forming the distributed data-

b) the structure of theg L > s_used for the transfer of data and control information
by the proto

1.3 Procedures

b) the inters tweeh a DL-service (DLS) provider and a DLS-user in the same system
through the~excharnge 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.

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 implementing these
procedures. This part of this standard does not contain tests to demonstrate compliance with
such requirements.


https://standards.iteh.ai/catalog/standards/iec/d776f343-0a73-4d5b-a76f-de8e6bcc5375/iec-61158-4-19-2007

-10 - IEC 61158-4-19:2007 © IEC 2007

2 Normative references

The following referenced documents are indispensable for the application of this standard. For
dated references, only the edition cited applies. For undated references, the latest edition of
the referenced document (including any amendments) applies.

IEC 61158-4-16, Industrial communications networks — Fieldbus specifications — Part 4-16:
Data-link layer protocol specification — Type 16 elements

IEC 61800-7-20x (all subparts), Adjustable speed electrical power drive systems — Part 7-20x:
Generic interface and use of profiles for power drive systems — Profile type x specification?

ISO/IEC 7498-1, Information technology — Open Systems Interconnes Rart 1: Basic

Reference Model: The Basic Model

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

For the purposes of this document, the f

t%in te
This standard i
7498-3, and mak s

transmission™to\all\devices\in a network without any acknowledgment by the receivers

3.2.2
communication cycte
fixed time period between two master synchronization telegrams in which real-time telegrams
are transmitted in the RT channel and non real-time telegrams are transmitted in the IP
channel

3.2.3
control unit
control device (e.g., a PLC as specified in the IEC 61131 standard family)

3.2.4

control word

two adjacent OCTETs inside the master data telegram containing commands for the
addressed device

1 At present, these subparts are IEC 61800-7-201, 7-202, 7-203 and 7-204.


https://standards.iteh.ai/catalog/standards/iec/d776f343-0a73-4d5b-a76f-de8e6bcc5375/iec-61158-4-19-2007

IEC 61158-4-19:2007 © IEC 2007 -11-

3.25
Cross communication
direct data transfer between slave devices (without active involvement of master)

3.2.6
cycle time
duration of a communication cycle

3.2.7
cyclic communication
periodic exchange of telegrams

3.2.8
cyclic data

part of a telegram, which does not change its meaning during cyclic N 0 network

3.2.9

cyclic operation
operation in which devices in the communication network afe ad gqueried one after
the other at fixed, constant time intervals

3.2.10
device
a slave in the communication netwo

3.2.11
device address field

3.2.12
device control
four adjacent O

3.2.13
device status
four adjacen
device

3.2.14
DLE station ider
network address assigned to a DLE

3.2.15

DLE station slot

unit (granularity of one) of position dependent mapping (for cyclic data field) of which a DLE
may occupy one or more, delineated by the range beginning at the DLE station identifier with
a length equal to the configured number of occupied slots

3.2.16

element

part of IDNs — each IDN has 7 elements, whereas each one has a specific meaning (e.g.,
number, name, data)

3.2.17
EtherType
part of the Type 19 specific telegram header
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3.2.18

forwarding

mode by which a device passes on a received telegram to the other port, either changed or
unchanged

3.2.19

identification number (IDN)

designation of operating data under which a data block is preserved with its attribute, name,
unit, minimum and maximum input values, and the data

3.2.20

line, line structure
network topology, in which the transmission medium is routed from station to.station in the
form of a line; the information is transmitted in one direction from the rag to the last
slave in the line, and then flows back to the master via all the slgwes i arse order
(CP16/3)

3.2.21

loopback
mode by which a device passes on a received telegram
either changed or unchanged

3.2.22
master
node, which assigns the other nodes

3.2.23
master data telegram (MDY)
telegram, in which the magteiN

3.2.24
master DLE

DLE that perforr@
3.2.25

master synchro
telegram, or g
3.2.26
MDTO telegra

telegram, in wt
real-time data, to the

3.2.27
participant
node

3.2.28
physical layer
first layer of the ISO-OSI reference model

3.2.29

protocol

convention about the data formats, time sequences, and error correction in the data exchange
of communication systems
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