IEC 61158-4-19:2007-12(en-fr)

Full docu

1EC IEC 61158-4-19

®
®

INTERNATIONAL
STANDARD

NORME

INTERNATIONALE §®

\

Edition 1.0 2007-12

ecifications —

- e 19 elements

ffications des bus de terrain —
eg couches de liaison de données —


http://avadocuments2026.com/doc/iec-61158-4-19-2007
http://avadocuments2026.com/doc/iec-61158-4-19-2007

THIS PUBLICATION IS COPYRIGHT PROTECTED
Copyright © 2007 IEC, Geneva, Switzerland

All rights reserved. Unless otherwise specified, no part of this publication may be reproduced or utilized in any form
or by any means, electronic or mechanical, including photocopying and microfilm, without permission in writing from
either IEC or IEC's member National Committee in the country of the requester. If you have any questions about IEC
copyright or have an enquiry about obtaining additional rights to this publication, please contact the address below or
your local IEC member National Committee for further information.

Droits de reproduction réservés. Sauf indication contraire, aucune partie de cette publication ne peut étre reproduite
ni utilisée sous quelque forme que ce soit et par aucun procédé, électronique ou mécanique, y compris la photocopie
et les microfilms, sans I'accord écrit de I''EC ou du Comité national de I''EC du pays du demandeur. Si vous avez des
questions sur le copyright de I'lEC ou si vous désirez obtenir des droits supplémentaires sur cette publication, utilisez
les coordonnées ci-aprés ou contactez le Comité national de I'lEC de votre pays de résidence.

IEC Central Office Tel.: +41 22 919 02 11
3, rue de Varembé Fax: +41 22 919 03 00
CH-1211 Geneva 20 info@iec.ch
Switzerland www.iec.ch

About the IEC
The International Electrotechnical Commission (IEC) is the leading global or
International Standards for all electrical, electronic and related technologies

About IEC publications

IEC Catalogue - webstore.iec.ch/catalogue

The stand-alone application for consulting
bibliographical information on IEC International ‘§
Reports and

Technical Specifications, Technical
documents. Available for PC, Mac OS, Android Tabl
iPad.

IEC publications search - www.iec & h/searchpub ;

, an 55 000 electrotechnical terminology entries in
variety of and French extracted from the Terms and Definitions
committee,...). icati i i i
and withdrawn publications. have been collected from earlier publications of IEC TC 37,

77, 86 and CISPR.
IEC Just Published -

Stay up to date on a
details all new publicatidn
also once a month by

IEC Customer Service Centre - webstore.iec.ch/csc

If you wish to give us your feedback on this publication or
need further assistance, please contact the Customer Service
Centre: csc@iec.ch.

r tout 8e qui a trait a I'électricité, a I'électronique et aux technologies apparentées.

Le contenu techniqire_des pyblications IEC est constamment revu. Veuillez vous assurer que vous possédez I'édition la
plus récente, un corrige ou amendement peut avoir été publié.

Catalogue IEC - webstore.iec.ch/catalogue

Application autonome pour consulter tous les renseignements
bibliographiques  sur les Normes internationales,
Spécifications techniques, Rapports techniques et autres
documents de I'lEC. Disponible pour PC, Mac OS, tablettes
Android et iPad.

Electropedia - www.electropedia.org

Le premier dictionnaire en ligne de termes électroniques et
électriques. Il contient plus de 30 000 termes et définitions en
anglais et en francais, ainsi que les termes équivalents dans
14 langues additionnelles. Egalement appelé Vocabulaire
Electrotechnigue International (IEV) en ligne.

Recherche de publications IEC - www.iec.ch/searchpub Glossaire IEC - std.iec.ch/glossary

La recherche avancée permet de trouver des publications IEC
en utilisant différents criteres (numéro de référence, texte,
comité d’études,...). Elle donne aussi des informations sur les
projets et les publications remplacées ou retirées.

IEC Just Published - webstore.iec.ch/justpublished

Restez informé sur les nouvelles publications IEC. Just
Published détaille les nouvelles publications parues.
Disponible en ligne et aussi une fois par mois par email.

Plus de 55 000 entrées terminologiques électrotechniques, en
anglais et en frangais, extraites des articles Termes et
Définitions des publications IEC parues depuis 2002. Plus
certaines entrées antérieures extraites des publications des
CE 37, 77, 86 et CISPR de I'lEC.

Service Clients - webstore.iec.ch/csc

Si vous désirez nous donner des commentaires sur cette
publication ou si vous avez des questions contactez-nous:
csc@iec.ch.

Documents

Document Sharing Hub

Full document details: IEC 61158-4-19 2007


mailto:info@iec.ch
http://www.iec.ch/
http://webstore.iec.ch/catalogue
http://www.iec.ch/searchpub
http://webstore.iec.ch/justpublished
http://www.electropedia.org/
http://std.iec.ch/glossary
http://webstore.iec.ch/csc
mailto:csc@iec.ch
http://webstore.iec.ch/catalogue
http://webstore.iec.ch/justpublished
http://std.iec.ch/glossary
http://avadocuments2026.com/doc/iec-61158-4-19-2007
http://avadocuments2026.com/doc/iec-61158-4-19-2007

IEC 61158-4-19

Edition 1.0 2007-12

INTERNATIONAL
STANDARD

NORME
INTERNATIONALE

colour
inside

Industrial communication netwo
Part 4-19: Data-link layer protocg

Eléments de Type

9

INTERNATIONAL
ELECTROTECHNICAL
COMMISSION

COMMISSION
ELECTROTECHNIQUE

INTERNATIONALE PRICE CODE X B
CODE PRIX

ICS 25.040.40, 35.100.20 ISBN 978-2-8322-1951-5

Warning! Make sure that you obtained this publication from an authorized distributor.

Attention! Veuillez vous assurer que vous avez obtenu cette publication via un disp\ibuteur agréé.
pocuments
Document Sharing Hub

® Registered trademark of the International Electrotechnical Commission
Marque déposée de la Commission Electrotechnique Internationale

Full document details: IEC 61158-4-19 2007


http://avadocuments2026.com/doc/iec-61158-4-19-2007
http://avadocuments2026.com/doc/iec-61158-4-19-2007

-2- IEC 61158-4-19:2007 © IEC 2007

CONTENTS

FOREW O R DD ... e ettt e e e e e et e e eaaaaaaaaas 6

INTRODU CT ION Lo e e e e e e e et et e et e e e e e e et e et et et et e e e eneeaaeanas 8

T o 0T o 1 9
O =Y o =T Y e 9
Y o 1= o3 | T oT 14 o 1= 9
I B o Yo =Y o [ U1 =P 9
1.4 APP I CADIIY e 9
ST ©0 T 0} o] 12 = 1 Lo = PP
NOIrMative referENCES .....ove i

Terms, definitions, symbols, abbreviations and conventions

3.1 Reference model terms and definitions...................oo KD

3.2 Additional Type 19 terms and definitions

3.3 SYMDOIS oo e

3.4 ADDBreviations ... S NN N e e

3.5 Additional cONVENLIONS ...c..ovviiiiiiiiece e e N e e e N s N et e e eaee e

DL-ProtoCOl OVEIVIEW ......iuieiiiiiiiieieeeeee e e e NG oD e e R e et e et e e e e e e e
5 DLPDU StruCtUre .....ovviiiiiiieeee e,

5.1 OVerIVIEW ..oovvivieieeeeee S DG

5.2 General DLPDU identification

5.3 General DLPDU structure..../............0 00

5.4 DLPDU header
5.5 MDT DLPDU
5.6 AT DLPDU L e N e e e Dt e e e e et et ettt e e e e e e e e
6 DL management..

6.1 Overvi
6.2
6.3
6.4
7 Data transmis
7.1
7.2
7.3
8 Telegram timing“and DLPDU handling
8.1 Usage of real-time channel with different network topologies............ccocoiiiiiiniani. 45
8.2 Communication MeChaNISIMS .......oiuriiii e 46
8.3  DevVviCe SYNCNIONIZAtION. ... e e e e 52
9  Error handling and MONITOTING ....c.iuii e e e e 53
9.1  Failure oOf tElEegrams ... e 53
9.2 Response to MDT and AT telegram failure .........coooeeeiii i, 53
9.3  Service channel error MESSAQES. .. uiu i 53
Annex A (Normative) — IDN — Identification NUMDbErs..........coo i 55
AL IDN SPECIHTICALION «.eeeei e e 55
A.2 Identification numbers in numerical Orders .........coooiiiiiiiii s 55
A.3 Detailed specification of communication-related IDNS .........ccooiiiiiiiiiiiiiiiinieeen, 56
B O gAY e e 74
Documents

Document Sharing Hub

Full document details: IEC 61158-4-19 2007


http://avadocuments2026.com/doc/iec-61158-4-19-2007
http://avadocuments2026.com/doc/iec-61158-4-19-2007

IEC 61158-4-19:2007 © IEC 2007 -3-

Figure 1 — Valid MDT and AT telegram combinationS ..........oooiiiiiiiiiii e 16
Figure 2 — Offsets Within MDT PaylOad........couiiuiiiiiiie e 23
Figure 3 — Offsets Within AT PaylOad........oouiiniiiiiii e e 32
Figure 4 — Communication phase tranSitioNS ... ..o 39
Figure 5 — Block diagram of master and Slave ... 46
o [O = T CTR =T = To | =Y Y=o LU 1= g o = R 48
Figure 7 — Beginning Of telegram ..o e 49
Figure 8 — Access t0 the Medilum ... e 50
Figure 9 — Timing diagram Of CPO .. ... e

Figure 10 — Timing diagram of CP1 and CP2 .........ccocoiviiiiiiiii e
Figure 11 — Synchronization timing .......cccccovviviiiiiiiii e, ¢
Figure 12 — Synchronization signal generation................ooooi SN

Figure A.1 — Lengths of MDTs (example) ..o o G N

Figure A.2 — Lengths of ATS (EXamMPIE) .oeuvvniiiiiiiiiee e NG N e R e N N e e e e aeeeeeeeas
Figure A.3 — Structure of MAC address...........cceeeueennenn, S N\ VU N N S 67
Figure A.4 — Structure of IP address .........cccceeeven /o,

Figure A.5 — Structure of subnet mask
Figure A.6 — Structure of gateway add

Table 13 — MDT hot-plug field in HP2 ... 24
Table 14 — Device addresSs fleld . ... 24
Table 15 — HP control field (in HPO and HPL) ... e e 25
Table 16 — MDT service channel field ... 26
Table 17 — MDT SVC (for @ach SIAVe) .....eue e 26
Table 18 — SVC CONrol WO (DLL) . iuuiuiieiee e e e e e e e e nees 27
Table 19 — MDT real-time data field ..o 28
Table 20 — MDT real-time data (for each deviCe) ... 28
Table 21 — Device CONtrol fIeld. .. ... e 28
Table 22 — AT MST NEAUET ..cui ittt e 29
Table 23 — AT MST fields to be considered by the slave .........cccooiiiiiiii i, 29
Table 24 — ATO StruCture iN CPO . ... e e e enneen] Docuiients

Document Sharing Hub

Full document details: IEC 61158-4-19 2007


http://avadocuments2026.com/doc/iec-61158-4-19-2007
http://avadocuments2026.com/doc/iec-61158-4-19-2007

-4 - IEC 61158-4-19:2007 © IEC 2007

Table 25 — ATO iN CPL And CP2 ...t e e 30
Table 26 — ATL IN CPL and CP2 ...t 31
Table 27 — AT data fleld .. ..o 31
Table 28 — AT hot-plug field in HPO and HP 1 ... 32
Table 29 — AT hot-plug field in HP 2 ... e 32
Table 30 — HP status field (in HPO @and HP L) .....ooiiiiii e e e 33
Table 31 — AT service channel field ... 34
Table 32 — AT SVC (for @acCh SIAVE) ....un i 34
Table 33 — AT SVC status description (DLL) ...

Table 34 — AT real-time data field ..o
Table 35 — AT MS data field ... <
Table 36 — AT MS data (for each device) ......ccooveiiiiiniiii WD

Table 37 — Device status field ..o DO N

Table 38 —CC datafield .....ccooieiiii i OGN e e N N e Y e
Table 39 — CC data field producer .........ccccovvvenneinennnnn, S N\ VU U N S 37

Table A.6 — Attri@;s
Table A.7 — Attrib

Table A.18 — Attributes Of IDN S-0-L1015 ... e 65
Table A.19 — Attributes Of IDN S=0-L10L16 .....ccuuiiuniiieiie e 65
Table A.20 — Attributes Of IDN S=0-L1017 ....uiiuniiiiiiee et e s 66
Table A.21 — Attributes Of IDN S-0-L1018 .....uiiiiiiiiii e 66
Table A.22 — Attributes Of IDN S-0-1019 ... e 67
Table A.23 — Attributes Of IDN S-0-1020 .....couuiiiiiieiie e 68
Table A.24 — Attributes Of IDN S-0-L1021 .....oouniiiiiiiee e 68
Table A.25 — Attributes Of IDN S-0-1022 ... ..o Doeu.ments

Full document details: IEC 61158-4-19 2007

Document Sharing Hub


http://avadocuments2026.com/doc/iec-61158-4-19-2007
http://avadocuments2026.com/doc/iec-61158-4-19-2007

IEC 61158-4-19:2007 © IEC 2007 -5-

Table A.26 — Attributes Of IDN S-0-1023 ... i 70
Table A.27 — Structure of IDN S-0-1023 data .....ccuueiuniiieiieiie e 70
Table A.28 — Attributes Of IDN S-0-1024 .....ouniiiiiie e 71
Table A.29 — Attributes Of IDN S-0-1025 ... e 71
Table A.30 — Attributes Of IDN S-0-1026 ......couiiniiiiiiiie e e 72
Table A.31 — Attributes Of IDN S-0-L1028 .....ccuuiiiiiiie e 72
Table A.32 — Attributes Of IDN S-0-1029 .....ccuiiiiiiee e 73
Table A.33 — Attributes Of IDN S-0-1030 .....uiuiiiiiiiiiie e e e 73

@%
S

Documents

Document Sharing Hub

Full document details: IEC 61158-4-19 2007


http://avadocuments2026.com/doc/iec-61158-4-19-2007
http://avadocuments2026.com/doc/iec-61158-4-19-2007

-6 - IEC 61158-4-19:2007 © IEC 2007

INTERNATIONAL ELECTROTECHNICAL COMMISSION

INDUSTRIAL COMMUNICATION NETWORKS —
FIELDBUS SPECIFICATIONS —

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

FOREWORD

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, thgrst
the holders of these patent rights are registered with IEC. Information may be obtained from: ﬁa%]fﬂﬁents
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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
N

FDIS Rpoh}on voting
/\Qsc//m#@}s\ \ \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 comph j

such requirements. Wﬂi?d’ments
Document Sharing Hub
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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 6

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. Documents
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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
Documents
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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

D

3.2.26
MDTO telegxa
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

Documents
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3.2.30
real-time data
part of the telegram that does not change its meaning during cyclic operation of the interface

3.2.31

RT channel

defined time slot within the communication cycle, which passes the CPF16 real-time
telegrams

3.2.32
service channel (SVC)
non real-time transmission of information upon master request during RT channel

3.2.33
slave
node, which is assigned the right to transmit by the master

3.2.34
slave DLE
DLE that performs the functions of network slave

3.2.35
station
node

3.2.36

status word
two adjacent OCTETSs insjde the
device

containing status information of a

3.2.37
S-0-nnnn
designation of |
3.2.38

telegram
DLPDU

3.2.39

topology
physical network

communication syste

itecture with respect to the connection between the stations of the

3.3 Symbols

3.3.1 ADR device address (1 < ADR < 254) adjusted directly on the device e.g., using
a selector switch
3.3.2 AT MST  header in AT

3.3.3 ATO...3 acknowledge telegrams

3.3.4 INFO service channel information

3.3.5 Jiscye jitter in tgeyc

3.3.6 MDTO master data telegram with synchronization data that the slaves evaluates

3.3.7 MDT1...3 master data telegrams without synchronization data

3.3.8 P1 port 1

3.3.9 P2 port 2

3.3.10 RxD received data Documents
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3.3.11 SLKN slave identification parameter, slave arrangement

3.3.12 svC service channel

3.3.13 t1 AT transmission starting time

3.3.14 timin shortest AT transmission starting time

3.3.15 tg command value valid time

3.3.16 t, feedback acquisition capture point

3.3.17 tg minimum feedback processing time

3.3.18 tpaTAT transmit to transmit recovery time in a slave with several slaves

3.3.19 tcable time, by which the transmitted signal is delayed by the cable, for each unit
of length (approx., 5 ns/m)

3.3.20 tneye control unit cycle time

3.3.21 trep time, by which the received signal is delayed by
output)

3.3.22 tring time, which a master telegram needs, unt
network and reached the master again

3.3.23 tgeye communication cycle time

3.3.24 TxD transmitted data

3.4 Abbreviations

3.4.1 AHS
3.4.2 AT
3.4.3 C1D
3.4.4 CC
3.45 CP
3.4.6 CPS
3.4.7 CRC
3.4.8 FCS
3.4.9 HS
3.4.10
3.4.11
3.4.12

3.4.13 ice transport handshake of the master

3.4.14 MS ommunication from slave to master

3.4.15 MST master synchronization telegram

3.4.16 NRC non real-time channel

3.4.17 NRT non real-time mode

3.4.18 RT real-time

3.4.19 RTC real-time channel

3.4.20 RTD real-time data in MDT or AT

3.4.21 SERCOS serial real-time communication system interface
3.4.22 SFD start DLPDU delimiter

3.4.23 SVC service channel
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3.5 Additional conventions
3.5.1 DLPDU support level
There are two levels of cycle time support for a DLPDU:

e level B — 50 ns jitter synchronization class (master and slave);

e level C — 50 ps jitter synchronization class (master and slave).

Refer to 8.2.7 for additional information.

3.5.2 DLPDU IDN concept

eal-time data
ares similar to
those for Type 16 (see IEC 61158-4-16, 2.4). Several IDNs relate ' atiomand are

All data types are assigned identification numbers (IDNs). They inglude

Refer to Annex A for additional information, as well as t@ 3 nex A.1 for
detailed IDN specification.

4 DL-protocol overview

redundant communication paths, and i of axfault it ‘automatically switches to a set of two
lines without disturbing the ommunica'on%

The device addresses\are e user, for example, using a selector. Additional devices
may be adde jred, even during operation, without affecting the address
selection i S 7 The determination of the number, identity and characteristics
of each devic configured or may be detected automatically at start-up.

Slave interfaces™shall)be used to connect the slave devices to the network. At the physical
layer, a slave represénts the connection of one or more devices to the network. Logically, one
slave with several devices shall act the same as several slaves with one device each.

This protocol type also provides a non real-time channel (NRC), in which any Standard
Ethernet DLPDUs can be exchanged between Type 19 devices and any other connected
Ethernet network nodes.

There are two classes of Type 19 DLE:

a) master DLE;
b) slave DLE.

Only the master DLE is able to initiate the cyclic transmission.

Type 19 telegrams are Ethernet DLPDUs according to ISO/IEC 8802-3. Type 19 real-time
telegrams shall be transmitted in the real-time part of the communication cycle g
g P vele iscliffents
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transport mainly command values and actual values. Type 19 header specifies two sub types
of type 19 telegrams:
e Master data telegram (MDT), in which the master transmits real-time data to the slaves;

e Device telegram (AT), in which the slaves transmit real-time data to other devices.

Other Ethernet DLPDUSs can be transmitted in the NRC channel.

Type 19 specifies 4 MDTs (MDTO to MDT3). The MDTs shall be transmitted by the master and
received by each slave. The MDTs shall contain all information (e.g., synchronization,
command values, digital outputs) which is sent from the master to the slaves through the real-
time channel.

shall contam all information (e.g., feedback values,
slaves to the master as well as to other slaves throug

The master shall

master.
cycle.

MDTO / ATO MDT1/AT1 MDT2 / AT2 MDT3/AT3
data length

1.[H]SVC[RTD

2.|H[svCc] RID | |R][ RTD ]

3. [H] SvC | [R] RTD | [R] RTD \

4. [ H] svC | IR[ svc | RiD | [R] RTD | [R[ RTD |

NOTE In this figure, H = hot-plug field, R = reserved.

Figure 1 — Valid MDT and AT telegram combinations

Full document details: IEC 61158-4-19 2007

Documents

Document Sharing Hub


http://avadocuments2026.com/doc/iec-61158-4-19-2007
http://avadocuments2026.com/doc/iec-61158-4-19-2007

IEC 61158-4-19:2007 © IEC 2007 -17 -

5 DLPDU structure

5.1 Overview

Networks of this protocol type use standard ISO/IEC 8802.3 Ethernet DLPDUs for transporting
Type 19 DLPDUs.

5.2 General DLPDU identification
5.2.1 Introduction

DLPDUs shall be identified as specified in Table 1.

Table 1 — Ethernet DLPDU identification

DLPDU field | Data type Value/description <

Dest MAC OCTET[6] | Destination MAC %«{M
Src MAC OCTETI[6] | Source MAC}dd\§§ “ \

EtherType WORD OXBSCDA

5.2.2 Destination address (Dest MAC)

The master shall transmit sIavs the broadcast address

5.2.4 EtherType

The EtherType f
field number that h

5.3.1 Introd

The data structure
Table 2.

i a DLPDU shall consist of the following data entries as specified in

Table 2 — Data structure in a DLPDU

Data field Data type Value/description

Header OCTET[6] Defines the DLPDU type
Payload OCTET[40-1494] | Data fields are padded

5.3.2 DLPDU header
The DLPDU header shall specify two types of telegrams, as specified in 5.4:

e Master data telegram (MDT): MDTs shall transmit data from the master to the slaves;

e Device telegram (AT): ATs shall transmit data from the slaves back to the ma
as to the other slaves. Sﬁbw\ﬁqents
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5.3.3 DLPDU payload

All transmitted data are permitted to have arbitrary bit sequences.

Padding OCTETs shall be added if the Type 19 data is less than 40 OCTETS, in order to
reach a total data field length of at least 46 OCTETSs.

The DLPDU payload shall be as described in 5.5 and 5.6.

5.4 DLPDU header

5.4.1 Introduction

whether it is in the primary or secondary channel, whether it is an
one (MDTO to MDTS3, respectively ATO to AT3).

secondary telegrams, depending upon configuration.

The DLPDU header structure is shown in Table 3:

Table 3 — LPDM d heAder

Data field Dat ty Iue/d&crlpt}{

DLPDU type /O%TET\N\
Reserved OCQ:E\FKL] )
Qe{erm\O\CTE\TJ&) N >

N \)

exatedh\by the master and transmitted in every MDT. Its content

5.4.2 Type 19 tyj
The Type 19 type
shall be as shown j

Table 4 — DLPDU type

Q \B\it Wb\er. Value Description
\ 7\ Primary or secondary telegram
> 0 Telegram on the primary channel (P-Telegram)
1 Telegram on the secondary channel (S-Telegram)
6 MDT or AT
0 MDT
1 AT
5-2 Reserved
1-0 Telegram number
00 Telegram number 0
01 Telegram number 1
10 Telegram number 2
11 Telegram number 3
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5.5 MDT DLPDU
5.5.1 MDT MST field summary

The MDT is a Type 19 telegram and shall be as specified in Table 5, whereas the Type 19
header is called MDT MST.

Table 5 — MDT MST header

DLPDU part Data field | Data type | Value/Description

MDT MST header | MDT type OCTET[1]
MDT phase | OCTET[1]
MDT CRC OCTET[4]

5.5.2 Evaluation of MDT MST in the slaves

The MDT MST shall be generated by the master and evas /Each slave

shall evaluate the MDT MST according to Table 6.

Tamee—MDTMSTﬁmmunbe%ﬁégg%qg he s

MDT type /Q(‘D?\Q\aée/ [\ ™ot cre
MDTO yes \ \ )(Qs \ - )\/ yes

MDT1 yes A no
CE WS | =
\ n

MDT2 yes
)

MDT3 Yes~__

5.5.3 MDT type

Refer to 5.4.2, where

5.5.4 MDT phasé

The MDT phases e status of the Type 19 communication during initialization
and during no ion\Jhe phase shall be generated by the master and transmitted in
every MDT. The st is shown in Table 7.

Table 7 — MDT phase

Bit No. Value Description
7 Communication phase switching (CPS)
0 Current CP
1 New CP
6-4 Reserved
3-0 Communication phase (CP)
0000 CPO
0001 CP1
0010 CP2
0011 CP3
0100 CP4
0101 to 1111 | Reserved
Documents
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5.5.5 MDT CRC

The cyclic redundancy check (CRC) shall be used by the transmit and receive algorithms to
generate a CRC value for the MDT CRC field. The MDT CRC field shall contain a 4-OCTET
(32-bit) cyclic redundancy check (CRC) value. This value shall be computed as a function of
the contents of the destination address (see 5.2.2), source address (see 5.2.3), EtherType
(see 5.2.4), Type 19 type (see 5.4.2) and phase (see 5.5.4). The encoding shall be as defined
by the Standard Ethernet CRC generating polynomial (see ISO/IEC 8802-3).

The MDT CRC shall be generated by the master and transmitted in every MDT (MDTO to
MDT3). This CRC shall be monitored in MDTO only, for synchronization purposes.

5.5.6 MDT payload during initialization

5.5.6.1 General

The content of the MDT data field depends on the communicatign
the following subclauses.

5.5.6.2 CPO

The master shall always transmit MDTO telegrayhs, an i, MDT2, nor MDT3

DLPDU part Data Field/N DaN}g(e Value/Description

MDT Type 19 MD"\O ((_)\GQET[\N\ )
Pe s\ | Ss1Ey v

N \N\DT\&R \QQTET[AQ
MDT pay|oad \Dat§\|:|\$<{ })QTET[40] Shall be padded and not used

contain the se 'ce ckannel and the device control of device addresses 128 to 255. See
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Table 9 and Table 10.

A slave shall behave as requested if the handshake bit (MHS) is set to 1 in the corresponding
SVC control. The SVC INFO and the device control are “don’t care”.

Telegrams in CP2 shall have the same structure as in CP1, but the contents of SVC INFO
shall be valid only in CP2.

The content of device control shall be “don’t care”.

@%
S
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Table 9 — MDTO in CP1 and CP2

DLPDU part Data Field Data Type Value/Description
MDT MST Type 19 MDTO OCTET[1]
MDT phase OCTET[1] | CP1or CP2
MDT CRC OCTET[4]
MDT data field | Device #0 service, service control OCTET[2]
Device #0 OCTET[4]
SVC INFO

(And so on for devices #1 to #126)

Device #127 service, service control | OCTET[2]

Device #127 OCTET[4] h

SVC INFO /\

Device #0 OCTET[4] A4
device control

\(Q\so&wt\)f dé\(ice\#{ to #126)
Device #127 OCTET
device control
Table 1 <\DT % @%
DLPDU part Data Field Dat Type Value/Description

MDT MST Type 19 MDT1 [ NOSIETIY
MDT phased_or 2 \ \ o?,\(E\Rsz CP1 or CP2

MDT CR& ( ) QQyETM]
MDT data field | Devicé %128 Seyvice, €envice tantral | OCTET(2]

pegic%lZS ? \> OCTET[4]
SVG INFO
<6e\\ic #ng\se\rm'ge, seaice control | OCTET[2]
vicg #285 OCTET[4]
OIS
vﬁ #52};3 OCTET[4]
Mwn ol

(And so on for devices #129 to #254)

A

Bmu/e #255 OCTET[4]

device control

(And so on for devices #129 to #254)

5.5.6.4 CP3 and CP4
In CP3 and CP4, the master shall transmit MDTs as in normal operation (see 5.5.7).

In CP3 only the service channel and the device control shall be used. The configurable real-
time data of the MDT do not matter, but they shall have the number of OCTETSs required for
CP4 and normal operation. The positions of the service channels and the real-time data fields
in the MDT relevant to the individual slaves shall be as transmitted by the master to the
slaves during CP2 with the corresponding communication parameters.

Depending on the application profile some bits in the device control may be valid starting at
CP3 and up to CP4.

In CP4, the configurable real-time data shall be valid and filled with commangdélues as
determined by the parameters that the master transmitted to the slaves durin uments
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positions of the service channels and the real-time data fields in the MDT relevant to the
individual slaves shall be as transmitted by the master to the slaves during CP2 with the
corresponding communication parameters. The device control that depends on the application
profile shall be valid.

5.5.7 MDT payload in normal operation
5.5.7.1 Introduction

The MDT payload (see Table 11) shall always contain an MDT hot-plug field (see 5.5.7.2),
and either one or both of the following fields:

e an MDT service channel field (see 5.5.7.2.4);
e an MDT real-time data field (see 5.5.7.4).

Table 11 — MDT data field

DLPDU part Data Field Data Type V%e&e%pa‘sg

MDT data field | MDT hot-plug field OCTET[8] See}&r\z\

N
k\ft\l\ . See\Figure 1

Option\a\l. See Figure 1

MDT service channel field

MDT real-time data field

H|MH c[ \ / =
p| 5|y VO SYENN SYC I\ 'SYC | RTD|RTD | _|RTD| | RTD ¢
_|< 2 n 1 2 k K
RIT S

AN\ \ 1013 < 51009 >
si\Q\ S-0-1010 >

Figure 2 — Offsets within MDT payload

5.5.7.2 MDT hot-plug field
5.5.7.2.1 MDT hot-plug field summary

The structure of the MDT hot-plug field shall be as specified in Table 12 or in Table 13,
depending upon hot-plug phase (HPO, HP1, HP2, see 6.3).
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Table 12 — MDT hot-plug field in HPO and HP1

DLPDU part Data Field Data Type | Value/Description

MDT hot-plug field | Device address | OCTET[2]

HP control OCTET[2]
HP INFO OCTET[4]

Table 13 — MDT hot-plug field in HP2

DLPDU part Data Field Data Type | Value/Description
MDT hot-plug field | Device address | OCTET[2]
SVC control OCTET[2] A(\\ (]
SVC INFO OCTET[4]

5.5.7.2.2 Device address field

The content of device address field shall be as specifi

Table 14 — Devic

Bit No. Value < < b ( De%:rir}bkfn )\/
31-16 Reserved\ N
15-0 #meNyNMee C 61158-4-16, 4.1.3)

5.5.7.2.3 HP control field

The content of HPjon

ecified in Table 15.
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Table 15 — HP control field (in HPO and HP1)
Bit No. Value Description
16-31 Reserved
15-11 Reserved
10 HP field vs. SVC communication
0 Transmission via HP field
1 Switch to SVC
9-6 Reserved
5-0 HP function codes /TN
000000 | No data A
00 0001 tscyc /\\ \
00 0010 tg \
000011 | tg < \
000100 |t AN\
000101 | Reserved N\ A\
00 0110 Reserved / ) >
00 0111 Reserved f\\) AN\
001000 |giprqlengthy [ )
00 1001 1\?13{1 N}\ \ \/
00 1010 W?z |engh\
00 1011 l\)l\DT3(Qen h \/

ooy

ol (]

e

2

A\I\Qéﬁh

RS

WSVC pointer

O\

/Z/IDT-RTD pointer

AT-SVC pointer

AT-RTD pointer

\>Il other
values

SRR

Reserved

%

5.5.7.2.4 HP INFO fields (in HPO and HP1)

Refer to the MDT service channel INFO field as described in 5.5.7.3.3.

5.5.7.2.5 Hot plug SVC control field in HP2 (in HP2)

Refer to the MDT service channel field as described in 5.5.7.3.2.

5.5.7.2.6 Hot plug SVC INFO field in HP2 (in HP2)

Refer to the MDT service channel field as described in 5.5.7.3.3.

Full document details: IEC 61158-4-19 2007
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5.5.7.3 MDT service channel (SVC) field

5.5.7.3.1 MDT service channel field summary

IEC 61158-4-19:2007 © IEC 2007

The MDT service channel field (see Table 16) shall contain all service channels (SVC) of the
configured devices within a Type 19 network. Each device shall have its own dedicated
service channel. The service channel for each device shall be as specified in Table 17.

Table 16 — MDT service channel field

DLPDU part Data Field Data Type Value/Description
MDT service channel field | MDT SVC #1 | OCTETI6]
MDT SVC #2 | OCTET[6]
(And so on for sI ve;‘#S(f\#\N\i\)\
MDT SVC #N | OCTET[6]

Table 17 — MDT SVC (for eacg@ \\>

DLPDU part Data Field | Data Type/ \fBe{c\tptl
MDT SVC #k | SVC control OCTET¢2] /-7 \/
SvC I 0) TE [ / /\ \

5.5.7.3.2 SVC control

The content of service chanpel (SVC) nt

Full document details: IEC 61158-4-19 2007
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Table 18 — SVC control word (DLL)

Bit Value Control word description
No.
31-20 Reserved
19-18 Configuration bits
00 Reserved
01 Loopback on P2
10 Forwarding P1-->P2
11 P2 Tx off
17-16 Loopback bit /\
00 Reserved /\\ g
01 | Loopback on P1 /\ \
10 Forwarding P2-->P1 \ \ \/
11 P1Txoff A\ >
15-11 Reserved for application profile (e.g. IEC 61800-7-20xX\\ \\
10 Reserved for application layer (IEC 61158-6) \ \\/
9-8 Reserved for application profile (e.g. IEC 61805{7-2}):(2 >
7-6 Reserved for application layer (IEC 6115876‘)\\)/ A
5-3 Data block element /\ /\\ > ( Q ‘\}

000 | Service channel not active, cl&{se\m{:}\{han | or\ank a)lansmission in progress

001 | IDN of the operation data. The service channel is tlosed for the previous IDN and opened for a
new IDN (N

010 | Name of operati data/\ \Q V

011 | Attribute of'\op}ﬂgtloMata

100 | Unit of thelo}e\riyj\o data(\ ~—_"
101 | Minifig ingut valug >

110 Maww}xkt/v\alue \

111 Opepat'\én\da}a\ \/\
> sit oot enocpisshy
0 TWSN in\wog\rggs
\@st@%ﬂis\s{on

1 (r\Wi@)

0 Read ser¥ce INFO

1 Write\se/wice INFO

0 MHS (master handshake bit)

toggle | Service transport handshake of the master

5.5.7.3.3 SVC INFO

The structure of SVC INFO shall be as specified for Type 16 control word (see IEC 61158-4-
16, 4.4.1.3).

Exception: As compared to Type 16, SVC INFO shall always be 4 OCTET long. If only 2
OCTETs are transmitted in a step, then the value shall be in the low word, and the high word
value shall be “don’t care".
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The MDT real-time data field (see Table 19) shall contain all real-time data of the configured
devices. Each device shall have its own real-time data field as specified in Table 20.The
master real-time data to any one device shall not be spread into two different MST data

telegrams.
Table 19 — MDT real-time data field
DLPDU part Data Field Data Type Value/Description
MDT real-time data field | Real-time data slave #1 | OCTET[see /\(\

Table 20] ~

Real-time data slave #2 | OCTET([see
Table 20]

(Aé{{ so Msl\wes 39?#(N-1))

Real-time data slave #N OCTET[see<

Table 20]

Table 20 — MDT/e\IU%z}}a f @‘1 de ice)

DLPDU part

Data F|e

Value/Description

Real-time data #k

Device control

bc\T\aU)/ee 5.5.7.4.3]

5.5.7.4.2 Device confr

C9ingu rable rea\ktim&\d}n\
ANE )

specified in Table 21.

— Device control field

Description

3\16 R \

Reserved

Reserved for application profile (e.g. IEC61800-7-20x)

Reserved

N

Changing topology bit

toggle

Toggles if master commands to change the topology

5.5.7.4.3 Configurable MDT real-time data

The configurable real-time data field of the MDT shall be as specified in IEC 61158-4-16,

4.4.3.

5.6 AT DLPDU

5.6.1 AT MST field summary

The AT is a Type 19 telegram and shall be as specified in Table 22, whereas the Type 19
header is called AT MST header.

Full document details: IEC 61158-4-19 2007
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Table 22 — AT MST header

DLPDU part Data Field | Data Type | Value/Description

AT MST header | AT type OCTET[1]
AT phase OCTETI[1]
AT CRC OCTET[4]

5.6.2 Evaluation of AT in the slaves

The AT MST shall be generated by the master and evaluated by the slaves. Each slave shall
evaluate the AT MST according to Table 23.

Table 23 — AT MST fields to be considered by t?e\lav

AT type AT Phase ANR\‘\
ATO Yes No \ \Nx \
AT1 Yes No < \ \s\ \
AT2 Yes No N\ N&
AT3 Yes l\(o (_7 W

5.6.3 AT type

Refer to 5.4.2, whereas bit #6 shall be /

5.6.4 AT Phase
The AT phase shall co

during normal operation.
AT. The structur

The phase of an A

5.6.5 AT CRL

5.6.6 AT Payload during initialization
5.6.6.1 General

The content of the AT payload depends on the communication phase (CP) as described in the
following subclauses.

5.6.6.2 CPO

The master shall always transmit ATO telegrams, and no AT1, AT2, nor AT3 telegrams. ATO
shall be structured as stated in Table 24.
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Table 24 — ATO structure in CPO

DLPDU part Data Field Data Type Value/Description
AT MST Type 19 ATO OCTET[1]
AT phase OCTET[1] | CPO
AT CRC OCTET[4]
AT payload Device address #0 OCTET[2]
Device address #1..254
Device address #255 | OCTET[2]

5.6.6.3 CP1 and CP2

In CP1 and CP2, the master shall always transmit ATO and AT1

AT3 telegrams.

25 and Table 26.

The slave shall resp

the corresponding SVC status. The S
active in the device status. The bits “rea

ond by setting t

ANV
DLPDU part A Dat>\&=ield Data Me Value/Description
AT MST ﬂype\w\Q*o\ &'T/ET[l]
< P%se 1 o{2 OCTET[1]
/A\RQ\ASQ N > OCTET[1] | CP1 or CP2
AT data figld | AT CRG. OCTET[4]
\?’\NCNEN OCTET[4]
(\ SYC INEO
\\ \ (And so on for devices #1 to #126)
\ \Be{ic #127 service status | OCTET[2]
}evice #127 OCTET[4]
VC INFO
Device #0 device status OCTET[4]
(And so on for devices #1 to #126)
Device #127 device status | OCTET[4]

Full document details: IEC 61158-4-19 2007
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Table 26 — AT1 in CP1 and CP2

DLPDU part Data Field Data Type Value/Description
AT MST Type 19 AT1 OCTET[1]
Phase 1 or 2 OCTET[1]
AT phase OCTET[1] | CP1or CP2
AT data field | Device #128 service status | OCTET[2]
Device #128 OCTET[4]
SVC INFO
Device #129..#254 service status
Device #255 service status | OCTET[2] (
Device #255 OCTET[4] h
SVC INFO /\& %
Device #128 device status | OCTET[4] \
Device%lZQW a\e\vic tag}s
Device #255 device status | OCTET[4] < \ \‘ \

5.6.6.4 CP3 and CP4

In CP3 and CP4, the master and the
5.6.7).

all be valid and filled with actual values as
aster transmitted to the slaves during CP2. The

In CP4 the co
determined by the/p

device status tha
operate2 (15 an
application pre

application pro 'Ie some bits in the device status may be valid starting in CP3 and up to CP4.

5.6.7 AT payload in normal operation
5.6.7.1 Introduction

The AT payload structure shall be as specified in Table 27.

Table 27 — AT data field

DLPDU part Data Field Data Type Value/Description

AT data field | AT hot-plug field OCTET[8]
OCTET[See 5.6.7.3]

OCTET[See 5.6.7.4]

See 5.5.7.2

AT service channel field Optional. See Figure 1

AT real-time data field Optional. See Figure 1

Full document details: IEC 61158-4-19 2007
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For each slave, IDN S-0-1014 shall set the offset for its service channel. S-0-1011 shall set
the offset for the real-time data field. S-0-1012 shall define the length of the AT (see
Figure 3). These parameters shall be transmitted from the master to the slaves in CP2 during
initialization.

AT
HMIH sve svc‘ ‘svc‘ ‘svc RTD RTD‘ ‘RTD‘ ‘RTD F

4 S-0-1014 S-0-1011
S-0-1012 Q s
< /\\ >

Figure 3 — Offsets withi ayload

5.6.7.2 AT hot-plug field

5.6.7.2.1 AT hot-plug field summar

pecified in Table 28 or in Table 29,

Takle — AT hotplugfi in HPO and HP1

DLE’DW \{{at Fiehi\ Data Type | Value/Description

ADhotplug fi€ld | BeviceadieSs | OCTETI2]
at

( W OCTET[2]
\ HP/I?\IFO OCTET[4]
%\Qe 29 — AT hot-plug field in HP2
S RL}BU/part Data Field Data Type | Value/Description
\{I')ﬁ)t-plug field | Device address | OCTET[2]
SVC status OCTET[2]
SVC INFO OCTET[4]

5.6.7.2.2 Device address field

See 5.5.7.2.2.

5.6.7.2.3 HP status field (in HPO and HP1)

The content of HP control field shall be as specified in Table 30.
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Table 30 — HP status field (in HPO and HP1)

Bit No. Value Description
16-31 Reserved
15-12 Reserved
11 Error flag
0 No error in HP1
1 Error in HP1 (error code bit 5-0)
10 HP field vs. SVC communication
0 HP field is active
1 SVC is active (HP is finished) (
9-8 Slave HP information /\< N (\
00 Slave in HPO (S&F) Q \
01 All HPO-Parameter recei\«e/dm\k\B)\ \
10 Slave in HP1 (acknoyl‘e{gk\bit KO)\ \
11 Reserved \\ \ >
7-6 Reserved ) \

5-0 HP func}'u:\n Q}rﬂ)r ,c\od}\

10 0000 Resertred > / (\ ‘\>

10 0001 W\Q/C F}Qinter\gceivecywithout error
10 0010 /¥MD1\\D\Eoi\te\r received without error
10 0011 K /{'I\S{/C\b({\te\r r(%elved without error

/\&QOJ/GO'\ @ pm%r received without error
10%@1&11 1111 \Re\erved)
I

I%erved

ror: Next HP slave has same device address

Reserved

Refer to the AT SVC status field as described in 5.6.7.3.2.

5.6.7.2.6 Hot-plug SVC INFO field (in HP2)

Refer to the AT service channel field as described in 5.6.7.3.3.

5.6.7.3 AT service channel SVC field
5.6.7.3.1 AT service channel fields summary
The AT service channel field (see Table 31) shall contain all service channels (SVC) of the

configured devices within a Type 19 network. Each device shall have its own dedicated
service channel. The service channel for each device shall be as specified in Table 32.
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Table 31 — AT service channel field

DLPDU part Data Field | Data Type Value/Description
AT service channel field | AT SVC #1 | OCTETI6]
AT SVC #2 | OCTET[6]
(And so on for slaves#3 to #(N-1))
AT SVC #N | OCTET[6]

Table 32 — AT SVC (for each slave)

DLPDU part | Data Field | Data Type | Value/Description
AT'SVC #k | SVC status | OCTET[2] ,\<
SVC INFO | OCTET[4] < \

5.6.7.3.2 SVC status

The structure of SVC status shall be as specified in T

Table 33 — AT SVC stat

Bit No. | Value Q Q D scrlpku\on\-/ )\/
31-20 Reserved >
25 S 11l S-telegram or(Pz \
0 | No \L \ N\
RGN SV
24 N Ptelegraf on P2\ S/
N 2 >
N *fv\s N
23 A

ANETRNN
o N\ N/

Yes \

S\{{I S-t\e’(egram on P1

No >

1 Yes

.

S Il P-telegram on P1

0 No
1 Yes
20 LINK on P1

0 No
1 Yes

19-18
00 Reserved
01 Loopback on P2
10 Forwarding P1-->P2
11 P2 Tx off

17-16
00 Reserved

Full document details: IEC 61158-4-19 2007
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Bit No. | Value Description

01 Loopback on P1

10 Forwarding P2-->P1
11 P1 Tx off

15-8 Reserved for the application profile (e.g., IEC 61800-7-20x)
7-6 Reserved for application layer (IEC 61158-5)
5 Procedure command change bit
0 No change in procedure command acknowledgement
1 Changing procedure command acknowledgment
4 Reserved /\
3 Status command value processing

A
0 Drive ignores the command values
(e.g., during Halt drive, drive controlled functions or p¥Ora d detay thoes)
1 Drive follows the command values /\ \ \

2 SVC error \ \\\ \

0 Noeror AN S

N
1 Error in SVC, error message in SVC/IﬁFO \

1 (O DOV

Z~\

0 Step finished, slav/e»@ady fMew ?e{/ /\\ S
1 Step in process, ﬁe\w s}sp\&{t a‘llo&ed \ ~ )\/
PN

0 AHS

toggle | SVC transport hanéshalfe{f t%\sl\cﬂ«e (hggle bit)

5.6.7.3.3 SVC INFO

The structure of
(see IEC 61158@

The configurable readl-time data field of the AT (see Table 34) shall contain all real-time data
that the devices transmit to the master (MS data).

As an option, it shall contain in addition the real-time data for CC communication (CC data).
The position of this data in the telegram shall be behind the MS data of all slaves.

In a Type 19 network, in which this option is used, each device may be configured depending
on the application for transmitting its MS data field only, or both its MS and its CC data fields.

Table 34 — AT real-time data field

DLPDU part Data Field Data Type Value/Description

AT real-time data field | MS data field

CC data field
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5.6.7.4.2 AT MS data field description
The AT MS data field (see Table 35) shall contain all MS data of the configured devices. Each

configured device shall have its own MS data field as specified in Table 36. One slave's MS
data shall not be spread into two different AT data telegrams.

Table 35 — AT MS data field

DLPDU part Data Field | Data Type Value/Description

AT MS data field | MS data

device #1

(And so on for slaves#3 to W )
MS data
device #N s
Table 36 — AT MS data (for each deyic &\ \

DLPDU part Data Field Data Tyé M/Des ription

MS data field #k | Device status OCTET[}]/_\ \
Configurable MS data OCTEf[seﬁe 7)\{

5.6.7.4.3 Device status

The content of device status field shall be as s i Table 37

e s tus field

Bit No. N/al\ Descrlptlon
. -
15- & Rgégrve}\@\fﬁe application profile (e.g., IEC 61800-7-20x)
7-6 /\Q }?eéé\%\d/f/or application layer (IEC 61158-5)
5& \ rocedure command change bit
(\ \t\ No change in procedure command acknowledgement
\ \\\ \1 Changing procedure command acknowledgment
< \§ \ > Reserved
\ Status command value processing
0 Device ignores the command values
3 1 Drive follows the command values
2 SVC error
0 No error
1 Error in SVC, error message in SVC INFO
1 Busy
0 Step finished, slave ready for new step
1 Step in process, new step not allowed
0 Changing topology bit
toggle Toggles if slave has changed the topology

5.6.7.4.4 Configured AT MS data

The configurable MS data field of the AT shall be as specified in IEC 61158:4-15, 4QQ.cuments
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If a device within a Type 19 network transmits its real-time data using only CC
communication, its configured AT MS data field shall be empty (0 OCTET). Its AT MS data
field consists of its device status word only.

5.6.7.4.5 AT CC data field description
The AT CC data field (see Table 38) shall contain all CC data of the configured devices. Each

configured device shall have its dedicated AT CC data field producer as specified in Table 39.
One producer’s CC data shall not be spread into two different AT data telegrams.

Table 38 — CC data field

DLPDU part Data Field Data Type Value/Descripm

CC data field | CC data field producer
device #1

(And so on for avés\\s\o 4%\1)
CC data field producer
device #N

Table 39 — CC data fiem

DLPDU part Data/Eield ( \/S#a Me \ Value/Description
CC data field producer #k | CC conéj\mer\s{)r&ﬂ C@TET&@] NS )\/

Configu re(ﬁg dé&{ O(XET[SMB./?A. 7]

ified/in Table 40.

5.6.7.4.6 CC consumer

The CC consumer contrel shall be

9

onsumer control

Bit}lQ& e \/\ Description
Cc_dayd field delay

C data field on direct way, i.e. in time

Nu
Q \\ \L /60 data field mirrored in the master, i.e. delayed by one Type 19

communication cycle

Reserved

4\ CC data field validity
CC data field invalid
CC data field valid

5-9 Reserved
10 CC sync (IPO)
toggle | CC sync (IPO) toggles according to the producer cycle time tpeye
11-13 Reserved

14 Producer readiness

0 Producer not ready

1 Producer ready
15 Reserved

5.6.7.4.7 Configured AT CC-data field

The configurable MS data field of the AT shall be as specified in IEC 61158-4-16, 4.4.3.
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6 DL management

6.1 Overview

DL-management procedures are functionally processed in response to DL-management
service requests submitted by the DL-user and events caused by the network.

6.2 Enable and disable cyclic communication
6.2.1 Introduction

Upon an Initiate_cyclic_communication (ICC) request by the DL user in the master device the
so-called phase upshift is initiated.

A Notify _cyclic_communication (NCC) indication is generated for
device if the phase upshift has been successfully completed.

e After a station has

shall operate inn
« initialization @

ofnal checks are completed and error-free, it
(see 4.2.1.1).

e In CP4 the initral
operation.

ation process is complete and the Type 19 network shall be in normal

It shall also be possible to enter CPO from any higher phase. It shall not be possible to enter
other phases except when leaving the previous one in ascending order.

The master shall initiate a specific CP by setting the MDT phase OCTET in the Type 19
DLPDUs (see 5.5.4). The slaves shall follow accordingly. Only in the case of a communication
error shall the slaves switch to CPO.

The initialization procedure is shown in Figure 4.

NOTE The hot-plug procedure which is part of Figure 4 is described in 6.3.
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= no MDTO within 65 ms or
communication error

= CPS=1, CP=0

CP = Communication phase
CPS = Communication phase switching
NRT = non-real-time mode

In the NRT mode
communication sha

K apcelled immediately and the MDTO shall be sent instead. After
te CPO as well as the loopback at the port at which the slave has

6.2.2.2 Communication phase 0 (CP0)
6.2.2.2.1 General

In CPO the service channel shall not be active, but the optional NR channel shall be active.

Slaves with device address ADR =0 shall support CPO in the same way as slaves with
ADR > 0.

During CPO, the master shall send MDTO and ATO as specified in clause 0 on one or both of
its ports, depending on the given topology, in order to

e check the wiring (e.g., the network is closed);
e check all present slaves in the received ATO (device address 0 to 255);

e measure the ring delays (P-Channel and/or S-Channel) for synchronization purposes.

The master shall transmit the ATO and set the content to O. Documents
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The slave shall read and increment the content of corresponding device address field in the
AT. At the end of CPO the AT data field shall contain the number of devices that reacted to
each device address. The slave shall process ATO-P on the P-Channel and ATO-S on the S-
Channel only, once per communication cycle. The slave shall not process an ATO-P on the S-
Channel and vice versa.

If the slave does not receive any MDTO on the other port the loopback shall be activated
without error message. The loopback shall be re-opened if an MDTO is received on the other
port.

6.2.2.2.2 Leaving CPO

The master shall wait for its MDTO and ATO to be received. Depending
the master may compare the detected device addresses with the devige

CP1 (see 6.2.2.7).

If this procedure cannot be achieved within the time se
remain in CPO and generate a message. The scope of the
be activated is a function of the master.

If a slave does not receive any MDTQ
shall switch to the NRT mode.

6.2.2.3 Communicatign pk

6.2.2.3.1 Generz:
CP1 shall be used to~de i ' slaves will be activated in CP2 to CP4. Slaves, the
device address of yW i a1l no longer respond to the telegrams during phases

CP1 and whose adr S tdll behave like slaves with the device address 0. No slave
shall react i 255 is queried.

In CP1 the se e channej shall be initialized. If available, the optional NR channel shall be

active.

The master shall send MDTO and MDT1 to request the corresponding slave to insert data into
ATO or AT1. ATO and AT1 shall be transmitted by the master with an allocated AT data field
(contents is 0). The master shall not send the MDT1 and AT1, if the time tg (beginning of NR
channel) is exceeded by AT1 (e.g., jitter too large) or if the master supports device addresses
1to 127 only.

A requested slave shall insert the response into the corresponding AT service channel.

A device address may have to be queried several times depending upon its configuration. The
master shall repeat its request until the addressed slave acknowledges or until the timeout
has elapsed.

If a slave does not respond, the master may address it again depending upon configuration.
This request procedure shall be repeated until the identification time has elapsed. The
identification time is defined by the master.
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6.2.2.3.2 Leaving CP1

After the master has identified the slaves on the network, the master shall initiate to switch to
CP2 (see 6.2.2.7).

If the identification time is exceeded or deviations to the stored device addresses are
detected, the initialization shall not be continued. The master may respond with an error
message depending upon configuration.

If a slave does not receive any MDTO in CP1 within 65 ms it shall switch to CPO.

6.2.2.4 Communication phase 2 (CP2)

6.2.2.4.1 General

The master shall transmit the network\delays\to all\slave
slaves shall adjust the synchronizationtimexdepending on
may determine the physical order of the \

(see 7.2). The reliability o issi afanteed by the MHS and AHS bits as well
as the HS timeout. F e ¥ can take place in CP2 or CP3. No slave
shall react in CP2,f th Qr 255 are queried. If a slave is not requested in

CP1, then it sha@

The transitio \ ‘ R3 shall be performed according to the same procedure as for
Type 16 (seé

Exceptio

CP3 (see 6.2

If a slave does not receive any MDTO in CP2 within 65 ms it shall switch to CPO.

6.2.2.5 Communication phase 3 (CP3)
6.2.2.5.1 General

Starting with CP3, the exchange of data shall be done via the telegrams defined for CP4. The
master shall send the configured MDTs and ATs to all slaves.

During CP3, the parameters for the slaves shall be set by means of the service channel. The
slave shall show in “IDN-list of operation data for CP3” which data in CP3 needs to be
transferred (see S-0-0019). Transmission reliability for the service channel shall be
guaranteed by the MHS and AHS-bits as well as the HS timeout.

The optional NR channel shall be active if available. If the master sets ts = t; = 0 the NR
channel is deactivated in CP3 and CPA4.
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All bits in the device control and device statuses that are dependent of the application profile
shall be set to 0 during communication phases CPO to CP2. In CP3, the application profile
shall be activated.

6.2.2.5.2 Leaving CP3

The transition from CP3 to CP4 shall be performed according to the same procedure as for
Type 16 (see IEC 61158-4-16, 5.2.2.6.2).

Exception: The master shall not switch directly to CP4. It shall instead initiate to switch to
CP4 (see 6.2.2.7).

If a slave does not receive any MDTO in CP3 within 65 ms it shall switch t¢ 0

6.2.2.6 Communication phase 4 (CP4) — end of initialization
6.2.2.6.1 General

Upon switching to CP4 the initialization is complete.

6.2.2.6.2 Leaving communication phase 4 (CP4)

Leaving CP4 shall be the same as for Type 16 (

iCe addresses. After deleting the error, the master shall
y and switch to CPO.

CP in order to fix the error. If the error can be fixed the phase
continue; if it cannot be fixed the master shall delete the error and
switch to CPO.

¢) If the device address = 0 or RT valid = 0, the master shall stop the transmission of MDTs
or ATs and prepare the new CP.

d) Once all internal preparations are done, the master shall start sending MDTs and ATs
again.
1) The master shall set either the condition “phase switch completed with new CP”
(CPS =1 and new CP value in phase field) or switch back to CPO.
2) The master shall set condition “phase switch to CP0” (Phase, CPS =1 and CPO0).

e) The master again shall set a time-out of 200 ms and wait until all slaves restart writing
data to ATs. The master shall therefore check each slave's device address in CPO to see if
it is #0; and in CP1 to CP4, the RT valid bit to see if it is 1.

1) If the master after the time-out does not receive any more data from the slaves (in
CPO: device address ADR = 0, in CP1 to CP4: RT-Valid = 0), it shall display an error
message showing the respective device addresses. After deleting the error

t&]e master
shall switch to CPO. ocuments
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2) If the condition (Device address ADR = 0 or RT-Valid = 1) is true, the new CP shall be
active and the switching is complete.

6.2.2.7.2 Sequence of CP switching in the slave

a) The slave shall recognize the phase switch in the MDTO (Phase, Bit CPS = 1 and new CP)
and check if the new CP is valid. The RT data in the MDTs shall be disregarded.

1) If the CP is valid the slave shall not write RT data to the ATs any more and wait until it
does not receive MDTO any more. After that the slave shall set a new time-out of
500 ms and prepare the new CP internally.

2) If the CP is invalid the slave shall generate a communication error in C1D and sends it
to the master. The slave shall stay in the same CP.

b) After the master sends no MDTO the slaves shall wait for another MDT/0.
1) If the slave after the time-out does not receive MDTO from the 4 i all store the

2) If the slave receives the MDTO with a valid condition (P e \CP 0, and™CP = OK),
then the new CP shall be active and the switching is camplete\The shave shall restart

the error and display it on th
CPO.

6.3 Hot-plug procedure

6.3.1 Introduction

Upon an Enable_Hotpl
devices that ma '@
Hot-plugging is opt\p

The DL userds i
hot-plugged.

The last sl N\ a \inesgonfiguration shall monitor continuously its unused port and, if an
additional device gets'connected, it shall forward all received telegrams to this new device.

The additional device shall start in the NRT mode (“store and forward”) as described in
6.2.2.1. If the additional device supports the Type 19 protocol, it shall send the real-time
telegrams (MDTs and ATs) back. Using the hot-plug fields in MDTs and ATs, the master and
the additional device shall be able to communicate. After processing through the hot-plug
procedure, the additional device shall become the last slave within the line configuration.

Running up a slave device into CP4 shall be achieved using a specific procedure, which is
divided in 3 phases (HPO, HP1, HP2).

6.3.2 Hot-plug phase HPO

In HPO the master shall transmit to the hot-plugging device the following basic parameters
that are common to all devices, without acknowledgment (MHP-ADR = OxFF):

e communication cycle time (tgeyc) (IDN S-0-1002);

e AT transmission starting time (t;) (IDN S-0-1006); Documents
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e NRC transmission time (tg and t;)(IDN S-0-1017);
e lengths of MDTs (IDN S-0-1010);
e lengths of ATs (IDN S-0-1012).

As soon as the hot-plugging device has received these parameters, it shall switch to loopback
at the port at which it has received the MDTOs.

6.3.3 Hot-plug phase HP1

In HP1 the master shall transmit to the hot-plugging device the following device-specific
parameters, with acknowledgment (MHP-ADR = device address), using the hot-plug fields in
MDTs and ATs:

e SVC offsetin MDT (IDN S-0-1013);
e SVC offsetin AT (IDN S-0-1014);

e RTD offsetin MDT (IDN S-0-1009);
e RTD offsetin AT (IDN S-0-1011).

The master shall than activate the SVC (service channe
within the MDT hot-plug field. The hot-plugging devj
SVC status within the AT hot-plug field.

6.3.4 Hot-plug phase HP2

as in CP2 (see 6.2.2.4).

It shall then initiate hot-
0423. The hot-plugging
and 6.2.2.5.2.

At the end of this@c

Upon a Se

™~ tatus (GDS) request by the DL user in the master device the control
word of the spetifj

evice is set.

Upon a Get_Network_Status (GNS) request by the DL user in the master device the status of
the network is returned to the DL user.

7 Data transmission methods

7.1 Overview
Data transmission methods are the means by which a DLE performs its functions and affects

the behavior of the DL-protocol. Methods are initiated, executed and terminated under the
control of invoked services, as specified in the Type 19 DL-service.
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7.2 SVC
7.2.1 Introduction

Acyclic data is exchanged between a master and a slave device upon a Read (RD) request
initiated by the DL user in a master device.

Type 19 service channel (SVC) shall be as specified for Type 16 (see IEC 61158-4-16, 6.2),
with the following exceptions:

e the service channel shall be initialized during CP2 (and not in CP1 as in Type 16);
e the number of data OCTETs is fixes as always being 4 OCTETs.

7.3 RTC
7.3.1 Introduction

Cyclic data is exchanged between all devices in a Type 19 ne

4.2).

7.3.2 Read_Cyclic (RDC)

Cyclic data is read by a DL user using the Read

7.3.3 Write (WRC)

Cyclic data is written by a DL user usjng the

transmitted in the next communication ycle

Upon reception of a ; MST the DL generates a Notify Cyclic_Data
(NCD) indicatio @ .

8.1 Usage with different network topologies
8.1.1 |
The topology of full-duplex, point-to-point transmission lines and participants. The

master and the slaves are parts of the network and are its participants.

Each participant has two communication ports (port 1 and port 2). Port 1 (P1) and port 2 (P2)
shall be interchangeable.

The topology shall be either a ring structure or a line structure. A ring shall have two logical
channels and a line shall have only one logical channel.

The difference between ring and line structure is that the ring has a built-in redundancy
against transmission media faults (e.g., cable break) and should be therefore preferred.

Each master handles only one network.

NOTE A control unit may have one or more master interfaces depending on the configuration.

Slave interfaces shall be used to connect the devices to the network. At the physical layer, a
slave represents the connection of one or more devices to the network. Logicallymwents
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with several devices shall act the same as several slaves with one device each. The slaves
are physically connected to each other participants through the network. Communication
takes place between the master and the slaves; cross communication between the slaves is
also supported.

The physical arrangement of slaves in the network shall be independent from the predefined
device addresses ADR for the slaves, as well as from the sequence of the real-time data
fields in the MDT and AT (see 5.5.7.4, 5.6.7.4.2, and 5.6.7.4.5).

Any slave shall be able to recognize the topology at any time, using the difference between
primary and secondary telegrams. This is important when a slave is added to the
communication at a later point in time (e.g., addition of new machine parts, hot-plug). If a
slave receives telegrams with the same Type 19 type on both ports (MD P.or MDTO-S) it
shall recognize a line. If it receives an MDTO-P on one port and an MDY e other port,
it shall recognize a ring.

8.1.2 Ring structure

The ring structure shall consist of a primary and a secondg ; ) ves’shall work in
forwarding mode. Redundancy to protect against cable fau Ay s ction, undesired
cable break) is achieved through this ring. It shall 5% P dpen the ring and
insert/remove slaves during operation (hot-plug).

of the line during operati . which are not used for Type 19
communication shall - communication. The master may
communicate with 2 se|

8.2 Communic

8.2.1 General

processing

RXD —{ unit P1 M > TXD

—>
Port 1 Loopback P1
Loopback P2 Port 2
4_
MUX processing
™D <« P1 < unit P2 |[€— RxD
P1<—P2

Figure 5 — Block diagram of master and slave
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