IEC 61158-4-19:2010(E)

IEC IEC 61158-4-19

(J
®

INTERNATIONAL
STANDARD

Edition 2.0 2010-08

colour
inside

\ @
ecifications —
- e 19 elements



https://iecnorm.com/api/?name=c482a5a54c0818322d45a76a0b62e229

THIS PUBLICATION IS COPYRIGHT PROTECTED
Copyright © 2010 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.

IEC Central Office
3, rue de Varembé
CH-1211 Geneva 20
Switzerland

Email
Web:

. o "
mhramrecTen

lvww.iec.ch

Abouf the IEC

The International Electrotechnical Commission (IEC) is the leading global organijzatis lblishes
Internatjonal Standards for all electrical, electronic and related technologies.

Abou{ IEC publications

The technical content of IEC publications is kept under constant revie ave the
latest eflition, a corrigenda or an amendment might have been published.

= Catalpgue of IEC publications: www.iec.ch/searchpub

The IEQ on-line Catalogue enables you to search by a variety of i tee,...).
It also dives information on projects, withdrawn an ‘ t

" |[EC Just Published: www.iec.ch/online _news/justpu

Stay up|to date on all new IEC publications. Just vailable
on-line pnd also by email.

" Electfopedia: www.electropedia.org

The wofld's leading online dictionary of electronic\and i taining more than 20 000 terms and deffinitions
in English and French, with equi i Iso known as the International Electrotg¢chnical
Vocabujary online.

® Custgmer Service Centre: jnww.ieg. t

If you wish to give us your feedbagk™n this, puklicati d further assistance, please visit the Customer [Service
Centre FAQ or contact ys:

Email: gsc@iec.ch

Tel.: +401 22 919 02 1

Fax: +4

122 919 03 00 %



mailto:inmail@iec.ch
http://www.iec.ch/
http://www.iec.ch/searchpub
http://www.iec.ch/online_news/justpub
http://www.electropedia.org/
http://www.iec.ch/webstore/custserv
mailto:csc@iec.ch
https://iecnorm.com/api/?name=c482a5a54c0818322d45a76a0b62e229

IEC IEC 61158-4-19

®

INTERNATIONAL
STANDARD

Edition 2.0 2010-08

colour
inside

Industrial communication netwo i

Part|4-19: Data-link layer protocogl-x i

§ :
N

INTERNATIONAL

ELECTROTECHNICAL

COMMISSION PRICE CODE XF

ICS 25.04.40; 35.100.20; 35.110 ISBN 978-2-88912-090-1

® Registered trademark of the International Electrotechnical Commission


https://iecnorm.com/api/?name=c482a5a54c0818322d45a76a0b62e229

-2- 61158-4-19 © |IEC:2010(E)

CONTENTS
FOREWORD ...ccuiii ittt ettt et e e et e e e e e et et e e e e e e e e e e e e e e e e e et eerenns 7
INTRODUGCTION ...t et e ettt et et et et e e e e e et e et e et e eaaeennes 9
I T o7 o o 1= TP 11
ol G BNEIAl e 11
1.2 SPECIHICATIONS .. 11
1.3 PrOCEAUIES e e 11
T4 APPIICADIIIY e 11
T CoNTOormMaNnCe ... ..o e T e e e e fe e 12
Nprmative references ... ... L IO A ot A 12
Térms, definitions, symbols, abbreviations and conventions ........» N W NPul 2\ N 12
31 Reference model terms and definitions.............ooiiiii o NG NG G- 2)..... 12
3.2 Additional Type 19 terms and definitions ..............c.... oo O\ Ny e L, 12
B3 Symbols ..o NG N veme T N Y e 15
3 Abbreviations ... N NG N e e D e reeeee e 16
35  Additional conventions .........coooiiiiiii o NG G e N e e e e 17
4 Dl-protocol overview.........cocvvvviiivniiniieiiien el o AN e e 18
5 DEPDU structure ......ooooviiiiiiiic e A e\ LD e S e 19
B Overview ..o D G N NG N N e e e 19
52 General DLPDU identification .\ ... . N i e e 19
53 General DLPDU Structure ....[ ... oo 80N oo\ n e ereerenaeeeeeeeeneenaeneeneenaeeeeeea s 20
3 S DT = DU I  1=Y-To 11 (NSRRI W U ¢ T N PR 21
3 STV I D I 1 = 1 O N N A N N NPT 21
ST TN O 11 = B U BN N A NP . N N PP 32
6 Dl managem et . N N e Nt e et ettt e e et et et en e en e n e n e a e e e e e e e ennenn s feeens 42
6.1 Overv@. B N D e NPT 42
6.2 Enable ad disablecychoreompmunication........cooeeveiiiiiiiiiniinie e e 42
(2 ST o [0 2 o] [ (ol o) (0] Y=o [0 o Nt O PRSPPI R 50
(O ST =% (0 o o) Ko TeT Yo LG == SN PP RRPRR 51
7 Data fransmissteR METhOQS /.. oo e 51
A RO A= T2 N PTPRRRPRPRRRY N 51
A S YA O N P TPTPTPRPRPRRY I 52
48 S T 2 N PP PPRPRPY R 52
7.4 » Multiplexing of real-time data with data containers ............c.ccooiiin 52
76 Multiplexing of real-time data using SMP 59
8 Telegram timing and DLPDU handling .......c.ooeuiiiiii e 62
8.1 Usage of real-time channel with different network topologies...............ccccceeiiiinin 62
8.2 Communication MeChaniSmMS ... ... e 63
8.3  Device SYNChroNIZatioN. ... ..o e 69
9  Error handling and MONITOIING .. ...ieeiii e 70
9.1 Failure Of tElEegram s ... 70
9.2 Response to MDT and AT telegram failure ..o, 70
9.3  Service Channel error MESSAGES. .. .iu ittt 71
Annex A (normative) IDN — Identification numbers ... 72
Annex B (normative) SCP— Classification............cccoiiiiiiiiiii e 106

Annex C (normative) GDP (Generic Device Profile) ........ccooviiiiiiii e 118


https://iecnorm.com/api/?name=c482a5a54c0818322d45a76a0b62e229

61158-4-19 © IEC:2010(E) -3-

Bl Og AP Y e 140
Figure 1 — Valid MDT and AT telegram combinations...............ccooiiiii e 19
Figure 2 — Offsets within MDT payload....... ..o e 26
Figure 4 — Communication phase transitions...........cooiiiii 43
Figure 6 — Block diagram of master and slave...........ccooiiiiiiiiiiii 63
Figure 7 — Telegram SEOUENCE .. .ottt ettt et e e e e e e e e e e e e e e e neenennen 65
Figure 8 — Beginning of telegram ... 66
Figurg-9—Aeceesstothemedithm—m—m—m—m—m—m—m—m——m—mm—m—mm—m—mm—m——m — —————————————————
Figurg 10 — Timing diagram of CPO............coiiiiii e

Figurg 11 — Timing diagram of CP1 and CP2 with 2 MDT/AT ............. ;

Figurg 12 — Timing diagram of CP1 and CP2 with 2 MDT/AT ..........0\ ..\

Figurg 13 — Synchronization timing .........cc.ccooiiii G NG A

Figurg 14 — Synchronization signal generation

Figurg A.1 — Lengths of MDTs (eXample) ......c...oovviiiiiins om0 - N e A ereennenneeneedoennn 80
Figurg A.2 — Lengths of ATs (eXample) ......coovvviiic i oo e DN G e e enreenneenneenneenn e fenees 82
Figurg A.3 — Structure of MAC address ........c..... /A AL 2 /e Gt o e eememmeemeeneeneennenneeeee e deennn 87
Figurg A.4 — Structure of IP address ... h...lo. e N N e 88
Figurg A.5 — Structure of subnet mask .\ ... ¢ N 20N NG e e 88
Figurg A.6 — Structure of gateway addrss ... AN N\ e 89
Figure .106
Figure .121
Table|1 — EthernetNDLRDU identification N ... .o e 20
Table|2 — Data stryctureNn @ DRPDU ... e e 20
Table|3 — DLPDU payloathheader . o e e 21
Table[4 — DLPDUNYPE - N e o e ettt ettt sttt ettt e e e e e e e ennen e foeenn 21
Table|5 — MRT MSINNERUEIN ... ittt e 22
Table|6 4 MRQTNMS fields\to be considered by the slave ............cooiiin e 22
Table|7 — M T PR . N e e 22
Table[8 — MDITOS{ruchure in CPO ...t e e 23
Table|9 A4 C€ommunication VErsion ... e 23
Table +*—MBF+o-EPt+ardcPrr,rmmm—m—m— — - 24
Table 11 = MDT1in CP1 and CP2 ..o 24
Table 12 = MDT2in CP1 and CP2 ... 25
Table 13 = MDT3in CP1 and CP2 ... 25
Table 14 — MDT data field ... e e e e e 26
Table 15 — MDT hot-plug field in HPO and HP 1 ... 27
Table 16 — Device address field ... ... e 27
Table 17 — HP control field (in HPO and HP1) ... 28
Table 18 — MDT service channel field .........cooiiiiiiiii e 29
Table 19 — MDT SVC (for €aCh SIave) ......oiuiiiiiiiii e 29

Table 20 — SVC control WOrd (DLL) .....oouiiiie e 29


https://iecnorm.com/api/?name=c482a5a54c0818322d45a76a0b62e229

-4 - 61158-4-19 © |IEC:2010(E)

Table 21 — MDT real-time data field ...... ... 30
Table 22 — MDT real-time data (device CONtrol)..........cooiiiiiiiii e, 30
Table 23 — MDT real-time data (connection data)..............ocoiiiiiiiii i, 30
Table 24 — Device control field. ... 31
Table 25 — Connection CONtrol ... ... e 31
Table 26 — Structure of a configured conNNECION ...t 32
Table 27 — AT MSOT NEaAUET et e eanes 32
Table 28 — AT MST fields to be considered by the slave ..o 33
Table p9—AFo-straetretrcP6—rrmrmr,m—m—m—m—m—m—m—m—m—m—m— m m m m m m m m M — - - 33
Table|30 — ATO in CP1 and CP2

Table|31 — AT1 in CP1 and CP2

Table|32 — AT2 in CP1 and CP2

Table[33 — AT3 in CP1 and CP2

Table|34 — AT data field.......cooooiiiiiii e OGN B e ey e e
Table|35 — AT hot-plug field in HPO and HP1 ... e N o e reeeeeee o 37
Table|36 — HP status field (in HPO and HP1)............ /i me o e SGAACee N e o 38
Table|37 — AT service channel field ... A A L2 e A N e r e eeeen e eeeeeeeeee oo 38
Table|38 — AT SVC (for each slave) ... ..o dn N N 38
Table|39 — AT SVC status description (DLL) N N 200 NG e o 39
Table|40 — AT real-time data field ......./ o U AN e N re e re e ee e ee e e e e e e e eneneeeene e doenn 39
Table|41 — AT real-time daja ice sTatuSY ... 3 - N N e e 40
Table[42 — AT real-time data (sonnection™ata) .. " oo o 40
Table[43 — Device statusfielt.......0. oG ON S e e 41
Table|44 — MDT hot-plug fieldymCP3and\after ring recovery .......oocoovviiviiiiiinin e, 47
Table|45 — Strm@ f the SessioR™Control Header.. ..o 60
Table|A.1 — List ofxelevant communisation-related IDNS ... e 72
Table|A.2 — Attributes\ONBNNS-0340G0 ... e e 75
Table|A.3 — Attributes ODIDN S-D-1002 ... e e 76
Table|Ad4d —Atkibdtes™of NN S-0-1003 ... . e e 76
Table|A. BUteS OFJDN S-0-1005 ... e e 77
Table|A. 3Utes )Of IDN S-0-1006 ......ooeiniiiiiii e 77
Table|AZ —/Attributes for IDN S-0-1007 .......coiieiiii e e 78
Table A—AttributesfortBN-S-1H00 77 i oo /- 79
Table A.9 — Attributes of IDN S-0-1009 ..o 79
Table A.10 — C-Dev Offset in MDD T ..o e 80
Table A.11 — Attributes Of IDN S-0-1010 . ..ot e 80
Table A.12 — Attributes Of IDN S-0-1011 ..o 81
Table A.13 — S-Dev Offset iN AT oo e 81
Table A.14 — Attributes Of IDN S-0-1012 .. ..o 82
Table A.15 — Attributes Of IDN S-0-1013 .. . e e 83
Table A.16 — SVC OffSet in MD T ... 83
Table A.17 — Attributes Of IDN S-0-1014 ... 84

Table A.18 — SVC Offset in AT ..o e 84


https://iecnorm.com/api/?name=c482a5a54c0818322d45a76a0b62e229

61158-4-19 © IEC:2010(E) -5-

Table A.19 — Attributes Of IDN S-0-1015 .. . i 85
Table A.20 — Attributes Of IDN S-0-1016 .....ccoiiiiiiiieiie e 85
Table A.21 — Attributes Of IDN S-0-1017 ... 86
Table A.22 — Attributes Of IDN S-0-1019 .. .o e e 86
Table A.23 — Attributes Of IDN S-0-1020 ..ot e 87
Table A.24 — Attributes Of IDN S-0-1021 . ..o 88
Table A.25 — Attributes Of IDN S-0-1022 ... .ot 89
Table A.26 — Attributes Of IDN S-0-1023 .. ... 90
Table A2F—AttribttesofHBN-S- 1024 iimmmmmmmmmmmemmmmm
Table|A.28 — Attributes of IDN S-0-1026 ........cccviiviiiiiiiiieie e

Table|A.29 — Attributes of IDN S-0-1027.0.1 ...ocvviiiiiiiiiiiieeieee ;

Table|A.30 — Attributes of IDN S-0-1027.0.2 ......oooviiiiiiiiiiiiie e NG\ D

Table|A.31 — Attributes of IDN S-0-1028 .......cccovviviiiiiiiiii e e DG e\l

Table|A.32 — Attributes of IDN S-0-1035 .......cooiiiiiiiii e NG N P e ey e
Table|A.33 — Attributes Of IDN S-0-1040 .........coviiviiinne e N N e eeeeeeee e 93
Table|A.34 — Attributes of IDN S-0-1041 ... e e e S YGNIAG e e e e eeeeeeeeeeeee oo 94
Table|A.35 — Attributes of IDN S-0-1044 ... A A 2 e A D e emer e eneeneeneeeeeeeeeee e 94
Table|A.36 — Attributes of IDN S-0-1045 M.l M NN 95
Table|A.37 — Attributes of IDN S-0-1046N ... 00 N s QM N e o 95
Table|A.38 — Attributes of IDN S-0-1050.X.1 ... AN e e rereeeeeeeeeneeneeneenaenaeeeeeeeedeenns 96
Table|A.39 — Attributes of RN S-0-1050.X.2 ... 02 - N - N et e 96
Table[A.40 — Attributes oND D R A NPT UPPRPTPTRI R 97
Table|A.41 — Attributes B IDN_S-0-0 080504 Sl oo e 97
Table|A.42 — Attributesnof IDNYSSQ-1080.X5 . > v e 98
Table[A.43 - Att<r$> ..... 98
Table|A.44 — Attribtites oNDRRS-0=10807X.8 ..o e 99
Table|A.45 — Attriqutes BfADN S-0<1050.X.10. . ..ot o 99
Table .100
Table .100
Table .101
Table .101
Table|AAL0-~ Attributes Of IDN S-0-1051 . ..ot ...102
Table A5 +—AttribttesoHBN-S-- - 4VY—7rrmiiiii i - 102
Table A.52 — Attributes Of IDN S-0-1100.0.2 ......oiiuiiiiiii e e 103
Table A.53 — Attributes of IDN S-0-1100.0.3 ... ..ot 103
Table A.54 — Attributes Of IDN S-0-110T.X.T ..iiniiiii e 104
Table A.55 — Attributes Of IDN S-0-1101.X.2 ..o e 104
Table A.56 — Attributes Of IDN S-0-1101.X.3 ..iiuiiiiii e 105
Table C.1 — List of relevant communication-related IDNS ... 123
Table C.2 — Attributes of IDN S-0-1300.X.1 ...uiiiiiiiii e 124
Table C.3 — Attributes of IDN S-0-1300.X.2 ...ttt 125
Table C.4 — Attributes of IDN S-0-1300.X.3 ... e 125

Table C.5 — Attributes of IDN S-0-1300.X.4 ... 126


https://iecnorm.com/api/?name=c482a5a54c0818322d45a76a0b62e229

Table
Table
Table
Table
Table
Table
Table
Table
Table
Table
Table
Table
Table
Table
Table
Table
Table
Table
Table
Table
Table
Table
Table
Table
Table
Table
Table
Table

-6- 61158-4-19 © |IEC:2010(E)

C.6 — Attributes of IDN S-0-1300.X.5 ....iiuiiiiiii e e 126
C.7 — Attributes of IDN S-0-1300.X.6 ....cvuuiiiiiiiiiee e e e eeaaeees 127
C.8 — Attributes Of IDN S-0-1300.X.7 ...eieriiiiiiei e e e e e e aees 127
C.9 — Attributes of IDN S-0-1300.X.8 ..ot e e 128
C.10 — Attributes of IDN S-0-1300.X.9 .. .ttt 128
C.11 — Attributes of IDN S-0-1300.X.10 ....uiiiuniiiiieiiieee e e e e e 129
C.12 — Attributes of IDN S-0-1300.X. 11 ...uiiiiiii e e e 129
C.13 — Attributes of IDN S-0-1300.X.12 ...ttt e e 130
CH—AHrbttesoHBN-S--4300> 43— ...130
C.15 — Attributes of IDN S-0-1300.X.14 ....coooiiiiiiiiii e .131
C.16 — Attributes of IDN S-0-1300.X.20 .....coevvviiiiiiieiiinneeins ; .131
C.17 — Attributes of IDN S-0-1300.X.21 ...oiiiiiiiiiiiiiiiere NG\ .132
C.18 — Attributes of IDN S-0-1300.X.22 .......ccooveviiiieri o D\ e\ .132
C.19 — Attributes of IDN S-0-1300.X.23 .....ooviiiiiie NG N NP e N e e reieees ...133
C.20 — Attributes of IDN S-0-1301 .......oiiiiiiiiieee e e N - N e e reeerenneees ...133
C.21 — Coding of S-1301......ccovvviiviiiiieiieen Lo, .134
C.22 — Attributes of IDN S-0-1302.x.1 .134
C.23 — Coding of S-1302.x.1 ... ..\ .. .135
C.24 — Attributes of IDN S-0-1302xx. .135
C.25 — Attributes of IDN S-0-130 .136
C.26 — Attributes of IRN S-0-1308.0. .136
C.27 — Attributes oND 137
C.28 — Coding o .137
C.29 — Attribut .137
C.30 - Cm@ .138
C.31 — Attripute .138
C.32 — Attrik .139
C.33 .139



https://iecnorm.com/api/?name=c482a5a54c0818322d45a76a0b62e229

61158-4-19 © IEC:2010(E) -7-

INTERNATIONAL ELECTROTECHNICAL COMMISSION

INDUSTRIAL COMMUNICATION NETWORKS -
FIELDBUS SPECIFICATIONS -

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

FOREWORD

nical Reports, Publicly Available SpeC|f|cat|ons (PAS) and Guides

The| formal decisions or agreements of IEC on technical matiers & v @$ possible, an inter
congensus of opinion on the relevant subjects since e i \iitee has representation f

essment ser
ices carried®

mermbers of its teshnical and’lEC National Committees for any personal injury, property dan

othg¢r damage © \ atures tsoever, whether direct or indirect, or for costs (including legal fed
expgnses axising © ication, use of, or reliance upon, this IEC Publication or any oth
Publicat

8) Attgntion_is d ative references cited in this publication. Use of the referenced publical
indippensable fo hecorrect application of this publication.

Internptionak Standard IEC 61158-4-19 has been prepared by subcommittee 65C: Ind
networks, “of IEC technical committee 65: Industrial-process measurement, contro
automation

prising
romote

iglds. To
ications,

s “IEC
erested
d non-
closely
ned by

ational
rom all

ational
of IEC
for any

cations
rgence

i¢ated in

formity
for any

rts and
hage or
s) and
er IEC

tions is

ustrial
| and

This second edition cancels and replaces the first edition published in 2007. This edition

constitutes a technical revision.

The main changes with respect to the previous edition are listed below:

e increasing the number of supported devices (511 instead of 254);

e introducing a communication version identification;

e adding a mechanism for remote address allocation;

e introducing enhanced parameter addressing (32 bit instead of 16 bit);
e restructuring control and status word;

e improving the redundancy and hotplug features;
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e improving the error handling;

e adding a multiplexing protocol (SMP: Type 19 Messaging Protocol).

The text of this standard is based on the following documents:

FDIS Report on voting
65C/605/FDIS 65C/619/RVD

Full information on the voting for the approval of this standard can be found in the report on

voting indicated in the above table.

This publication has been drafted in accordance with ISO/IEC Directives, Pa

relatefl to the specific publication. At this date, the publlcaon v

* reg¢onfirmed;

* withdrawn;

» replaced by a revised edition, or
* anpended.

NOTE | The revision of this standard will be synchxoniz eotherpa

Ok

of the IEC 61158 series.

ustrial

H until
data

contents. Users sy{ul there print this ument using a colour printer.

IMPORTANT — The ‘colou 'n}l’&{logo the cov age of this publication indicates that it
contains colours which. are consiﬁb\ﬁ:l\ e useful for the correct understanding of its

N
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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) ag a guide for implementors and designers;

b) fof use in the testing and procurement of equipment;

c) aqg part of an agreement for the admittance of systems into the cpens ment;
d) ag a refinement to the understanding of time-critical comm

This standard is concerned, in particular, with the communjc¢ation\ang.int nsors,
effectprs and other automation devices. By using this s ard togeth i dards

positigned within the OSI or fieldbus reference mod
work fogether in any combination.

5 may

NOTE | Use of some of the associated protocoltypes is restricte ‘ tual-property-right holderg. In all
cases, fhe commitment to limited release of irtellectyal | ‘ e holders of those rights permits
a partiqular data-link layer protocol type to be ith\ physicah Jayer and/application layer protocols in Type
combinptions as specified explicitly in the profileNparts\Use_of ‘the various protocol types in other combijnations
may require permission from their respective in ) R

The Ipternational Electroie i i draws attention to the fact that it is
claimed that compliance with ‘thi vay invalve the use of patents concerning Type
19 elgments and possipb [ i

DE 102 37Q97 ktur\yon Signallaufzeiten in verteilten

S \niKationssystemen

erfghren zur Synchronisation in einem redundanten
sprimunikationssystem

¥/ erfahren zur Laufzeitkorrektur in einer Kommunikationsstruktur
Verfahren zum Betreiben eines Netzwerks mit Ringtopologie

Kommunikationssystem mit redundanter Kommunikation

IEC tgke i NG erning the evidence, validity and scope of these patent rights)

The holder~of these patent rights has assured the IEC that he/she is willing to negotiate
licensps/ either free of charge or under reasonable and non-discriminatory term$ and
conditions” with applicants throughout the world. In this respect, the statement of the holder of
these patent rights is registered with IEC. Information may be obtained from:

[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 document may be the
subject of patent rights other than those identified above. IEC shall not be held responsible for
identifying any or all such patent rights.
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ISO (www.iso.org/patents) and IEC (http://www.iec.ch/tctools/patent_decl.htm) maintain on-
line data bases of patents relevant to their standards. Users are encouraged to consult the
data bases for the most up to date information concerning patents.

23

@%
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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 dpta-link layer provides basic time-critical messaging communicat
an automation environment.

This grotocol provides communication opportunities to all pagticipating

a) inja synchronously-starting cyclic manner, according
b) in
data-link entities.

Thus [this protocol can be characteriZzed as One
asynchronously but with a synchronous

1.2 §pecifications
This sftandard specifies
a) procedures for the [t

enftity to a peer usg
link service prowders

by
1.3 R

The pf

thjoughthe exchange of DLS primitives;

c) the Interactions between a -provider an
through the exchange of Ph-service primitives.

a -Service provider in

1.4 Applicability

interactions~bétween a DL-service (DLS) provider and a DLS-user in the same g

ces in

nd
those

Cccess

user
data-

hation
nits.

ystem

€ same system

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.
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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.

2 Normative references

The following referenced documents are indispensable for the application of this document.
For dated references, only the edition cited applies. For undated references, the latest edition

of the referenced document (including any amendments) applies.

IEC Eﬂi158-4-16:2007, Industrial communication networks —
Part 4-16: Data-link layer protocol specification — Type 16 elements

ISO/IEC 7498-1, Information technology — Open Systems Inters
Refergnce Model: The Basic Model

ISO/IEC 7498-3, Information technology — Open Syst
Refergénce Model: Naming and addressing

Part 3:

ns -—

:|Basic

Basic

hange

ISO/IE icdtions\and information exc
betwe ific requirements — Rart 3:
Carrig (CSMA/CD) access metho

physigal layer specifications

ISO $601:2004, Data elements and\ int ats — Information interchan
Representation of dates ahd time

3 Terms, definitio 9 s, abbreviations and conventions
For th | theMollowing terms, definitions, symbols, abbrevi

and c

3.1 R

This

ISO/IE s use of the following terms defined therein.

3.2 Additional Type 19 terms and definitions

3.21

Y and

ge —

lations

in¥part on the concepts developed in ISO/IEC 7498-1 and

broadcast

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

3.2.2
communication cycle

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 (for example, a PLC as specified in the IEC 61131 standard family)
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3.24

control word

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

3.2.5
cross communication
direct multicast data transfer between devices

3.2.6
cycle time
duratipmofacommumicatiomr tyce

3.2.7
cyclig communication
periodic exchange of telegrams

3.2.8
cyclid data

part of a telegram, which does not change its meaning duri vork

3.2.9
cycliq operation

operation in which devices in the com¢nuni
the other at fixed, constant time interva

b after

3.2.1¢

devic

a slave in the communics ‘ a power drive system as defined |in the
IEC 611800 standard fapily, i the IEC 61131 standard family)

3.21

devicg addressfjeld

addreps field (eight e address of the device

3.2.1
devic

3.21
devic
four adjacent octets-inside the acknowledge telegram containing status information for each
devic

3.2.14
DLE station identifier
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 (for
example: number, name, data)
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3.2.17
EtherType
part of the Type 19 specific telegram header

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
desigmnation of operating data under which a data block is preserved wit
unit, minimum and maximum input values, and the data

3.2.2
line, ljne structure

(CP1d/3)

3.2.2

loopbjack
mode |by which a device passes on a re
either|changed or unchanged

3.2.22
mastsg
node,

3.2.23
maste
MDT

telegr

3.2.24

DLE t tions of network master
3.2.25
master synchron on telegram
MST
telegram,’or part of a telegram, in which the master inserts a time synchronization signa

name,

in the
e last
order

I port,

3.2.26
MDTO telegram

telegram, in which the master transmits its synchronization data, as well as parts or all of its

real-time data, to the slaves

3.2.27
participant
node

3.2.28
physical layer
first layer of the ISO-OSI reference model
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3.2.29

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

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

define
telegr

3.2.32
servig
SvC

non rq

3.2.33
slave
node,

3.2.34
slave
DLE t

3.2.3
stati
node

3.2.36
statu
two a

3.2.37
S-0-n

HMsS

e channel

al-time transmission of information upon master request d RY CRan

which is assigned the right to transmit by the en
&

dge telegram containing status information of a g

DLE
nat performs the functions of netwon

n

word
jacent octets

nnn

desig

3.2.3

telegram

DLPD

atio

I-time

evice

3.2.3

topology
physical network architecture with respect to the connection between the stations of the

communication system

3.3 Symbols

ADR device address (1 < ADR < 511) adjusted directly on the device, for
example using a selector switch

AT MST header in AT

ATO..3 acknowledge telegrams

INFO

service channel information
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jitter in tgqyc

master data telegram with synchronization data that the slaves

evaluates

3 master data telegrams without synchronization data

port 1

port 2

RxD
SLKN
SvC

t1

received data
slave identification parameter, slave arrangem
service channel

AT transmission starting time

shortest AT transmission star

put-output)

me, which a master telegram needs, until it has passed throu
network and reached the master again

communication cycle time

each

slave

jh the

transmitted data

3.4 Acronyms and abbreviations

AHS

AT

C1D

cpP

service transport handshake of the device (acknowledge HS)
acknowledge telegram
class 1 diagnostic

communication phase
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CPS communication phase switching

CRC cyclic redundancy check

FCS DLPDU check sequence

GDP Generic Device Profile

HS service channel handshake (see AHS and MHS)
IDN Identification number

MDT master data telegram

MDT MST header in MDT

MHS service transport handshake of the te

MS communication from slave to m
MST master synchronization te
NRT non real-time mod

RT real-time

RTC
RTD
SCH
SCP
SERCO edl-time communication system interface

SFD t DLPDU delimiter

SMP Type 19 Messaging Protocol

SVC service channel

3.5 Additional conventions

All data types are assigned identification numbers (IDNs). They include real-time data
(commands and feedback values), parameters, and procedures. Most IDNs are similar to
those for Type 16 (see IEC 61158-4-16, 3.6). Several IDNs relate to the application and are
defined in their relevant standards (for example, IEC 61800-7-20x for Power Drive Systems).

Refer to Annex A for additional information, as well as to IEC 61158-4-16, A.1 for detailed
IDN specification.
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4 DL-protocol overview

This protocol type provides a highly optimized means of interchanging fixed-length real-time
data and variable-length segmented messages between a single master device and a set of
slave devices, interconnected in a ring or a line topology. The ring topology provides for
redundant communication paths, and in case of a fault it automatically switches to a set of two
lines without disturbing the communication.

This protocol type also provides for direct real-time data transmission between slaves, inside
the real-time channel (RTC), within each cycle.

The ekchange of real-time data is totally synchronous by configuration apd~is unaffecled by
the messaging traffic.

The device addresses are set by the user, for example, using a s iti¢ bvices
may be added whenever required, even during operation, witho dress

selectjons, which already exist. The determination of the numk Jenti aracteristics
of eadh device may be configured or may be detected auto ica

Slave|interfaces shall be used to connect the slave
layer,|a slave represents the connection of one or mbére device
slave with several devices shall act the same as ralysjaves.w

nn@( T channel), in which any
v Type 19 devices and any| other

. At the physical
etwork. Logically, one
g device each.

This protocol type also provides a
Standprd Ethernet DLPDUs can be
connelcted Ethernet network nodes.

There|are two classes of

a) master DLE;
b) slave DLE.

he master@'

Only t clic and acyclic transmission.

Type c A ¢ PDUs according to ISO/IEC 8802-3. Type 19 real-time

telegr 2 B, tra d i e real-time part of the communication cycle time| They

transp i 3 : ©s and actual values. Type 19 header specifies two sub|types

of typ

a) Masterdatattelegran DT), in which the master transmits real-time data to the slavies;

b) Ad extelegram (AT), in which the slaves and the master transmit real-time data to
ot

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 (for example: synchronization,
command values, digital outputs) which is sent from the master to the slaves through the real-
time channel.

MDTO shall always be transmitted. MDT1 through 3 shall be transmitted only if required
depending on the total amount of data to be transmitted to the slaves. The master shall
always send the same number of MDTs during each communication cycle.

Type 19 specifies 4 ATs (ATO to AT3). The ATs shall be transmitted by the master with empty
data fields. Each slave shall insert its data into its allocated data field within the AT. The ATs
shall contain all information (for example: feedback values, digital inputs) which is sent from
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the slaves to the master as well as from one device to other devices through the real-time
channel.

ATO shall always be transmitted. AT1 through 3 shall be transmitted only if required
depending on the total amount of data to be transmitted to the master. The master shall
always send the same number of ATs during each communication cycle.

The allocations of the service channels (SVC) and the real-time data fields (RTD) in the MDT
as well as in the AT shall be configured with parameters. The RTD lengths in the MDTs and
the ATs shall depend on the configuration and may be different for each slave depending
upon configuration. The number of MDTs and ATs may also be different. This configuration
shall greetthefottowimg Tequitermernts:

Al
Al
Al
be

Teleg
Figure

1, exclusively.

MDTO / ATO

service channels shall be configured directly after the hot-plug fig

am combinations of MDTs and ATs shall fit to any

MDT1 / ATA1

d\

MDT3 /AT3

msg shall

Maximum
data length

H[ SVC] RTD |

v

A

A

C

bwn in

[H] svC ]

RTD

H SvC

H]

RTD

NO

5 DL

51

Netwd

[E

bverview

transp

rks (_of this “protocol
orting Type 19 DLPDUs.

type use standard

id MDT and AT telegram combinations

ISO/IEC 8802-3 Ethernet

DLPDU

s for

5.2 General DLPDU identification

5.2.1

Introduction

DLPDUs shall be identified as specified in Table 1.


https://iecnorm.com/api/?name=c482a5a54c0818322d45a76a0b62e229

-20- 61158-4-19 © IEC:2010(E)

Table 1 — Ethernet DLPDU identification

DLPDU field | Data type Value/description
Dest MAC octet[6] Destination MAC address
Src MAC octet[6] Source MAC address
EtherType WORD 0x88CD (Type 19)

5.2.2 Destination address (Dest MAC)

The master shall transmit DI PDUs to all slaves using the broadcast address
OxFFHF FFFF FFFF as the destination address.

5.2.3 |Source address (Src MAC)

The spurce address shall always be the MAC address of the ma

5.2.4 |EtherType

The EftherType for real-time DLPDUs shall contain the value 0x€ ich-s the uniqug type
field qumber that has been allocated by the IEEE istration Authotlity for
Type [|9 telegrams.

NOTE | This field number refers to Type 19 cd
5.3 General DLPDU structure
5.3.1 [Introduction

The data structure in a
Table|2.

hé following data entries as specified in

ructure in a DLPDU

J\Q\ta/type Value/description
| ootet6] Defines the DLPDU type
octet[40-1494] | Data fields are padded

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

e Acknowledge telegram (AT): ATs shall transmit data from the slaves back to the master,
as well as from one device to one or several devices within the Type 19 network.

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 octets.

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

5.4.1 Introduction

—-21 -

The DLPDU header shall distinguish the various DLPDUs. It shall be coded in the telegram
whether it is in the primary or secondary channel, whether it is an MDT or an AT, and which
one (MDTO to MDT3, respectively ATO0 to AT3).

In a line topology, the master shall decide whether the telegrams are marked as primary or
secondary telegrams, depending upon configuration.

The LPDU header-structure-is-shown-in-Table-3:

5.4.2 ([DLPDU type

The OLPDU type shall be generated
shall be as shown in Table 4.

Table 3 — DLPDU payload header

Data field Data type | Value/description
DLPDU type | octet[1] | See 5.4.2 (
Reserved octet[1] — \
Reserved octet[4] —

and ar@wit d in every MDT. Its c

Bit number

o

N,

scription

7

%aWary telegram

}‘&@g m ofy the primary channel (P-Telegram)

\'Qelebgm on the secondary channel (S-Telegram)

| Ao

/MDVor AT
0 N\ MbT
& 1N | AT
— Cycle CNT

Cycle CNT not valid

T

Cycle CNT valid

v

Reserved

1-0

Telegram number

bntent

00 Telegram number 0
01 Telegram number 1
10 Telegram number 2

Telegram number 3

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.
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Table 5 — MDT MST header

DLPDU part Data field | Data type | Value/Description
MDT MST header | MDT type octet[1] See 5.5.3
MDT phase | octet[1] See 5.5.4
MDT CRC octet[4] See 5.5.5

5.5.2 Evaluation of MDT MST in the slaves

The slave

shall ¢valuate the MDT MST according to Table 6.

Table 6 — MDT MST fields to be considered by t?;\lave

MDT type MDT phase D cﬁQ
MDTO Yes Yes \ %&\ >
MDT1 Yes No \%\ \
MDT2 Yes No/” N\ \\Yex
MDT3 Yes No () “es
ML
5.5.3 |MDT type

Refer|to 5.4.2, whereas bit #6 shall be

5.5.4 |MDT phase

The MDT phase shall
generpated by the mas

A

A\

Q"‘
AN

— Communication phase (CP)

pe 19 communication. The phase shall be
very MDT. The structure is shown in Table 7.

2.7 — MDT phase

Description

Communication phase switching (CPS)
Current CP

New CP

Cycle CNT

Value of Cycle CNT

A\

0000 CPO
0001 CP1
0010 CP2
0011 CP3
0100 CP4
0101 to Reserved

1111

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
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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

5.5.6.

The master shall always transmit MDTO telegrams,
bms. MDTO shall be structured as stated in Table 8.

telegr

ibed in the following subclauses.

p CPO

and

Table 8 — MDTO structure in"GPO0

DLPDU part Data field Data(typﬂ VMe;éription
MDT MDT type oc@N\// DTONsee 5.5.3

MDT phase < octet[ ] \ 0)sée 5.5.4

MDT CRC x o}w\tm]\  See/5.5.5
MDT payload Communication @rsion oétv\tM See Table 9

Data Fleld tet[

used

Shall be padded and not

/\ W&@umcatmn version

Bit nu

tva e

Description

T

\ \f{eserved

1706\

Y

Number of MDTs and ATs in CP1 and CP2

2 MDTs and 2 ATs in CP1 and CP2

00)
01

4 MDTs and 4 ATs in CP1 and CP2

H

MDT3

10 Reserved
11 Reserved
15-8 — Revision number
Q Initial revision
1-255 Reserved
7-0 — Initialization procedure version number
0 Void
1 Remote address allocation
2-255 Reserved

5.5.6.3 CP1 and CP2

The master shall choose between two communication sequences used in CP1 and CP2:
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a) If the master expects 255 slaves or less, it may transmit either MDTO to MDT3 or MDTO
and MDT1 only, for example to save initialization time. The slaves shall support both
sequence options by evaluating the Communication version.

b) If the master expects 256 slaves or more (up to 511 slaves) it shall transmit MDTO to
MDT3.

The MDT data fields shall contain the service channel (see 7.2) and the device control (see
5.5.7.4.2) of topology addresses as shown in Table 10, Table 11, Table 12 and Table 13
respectively.

In CP1 a slave shall behave as requested if the handshake bit (MHS) is set to 1 in the

contet of device control shaII be valid.

Teleg

shall e valid only in CP2.

ams in CP2 shall have the same structure as in CP1, but thé

Table 10 - MDTO in CP1 an%P\

". The

INFO

AN
\alb‘{wmion

DLPDU part Data field Data t}pv\
MDT MST MDT type octet[((] ~ MDQ'O\N'{ 5.§3
MDT phase c(ﬁé{[\q\)/ /Q\PQ«\CPz, see 5.5.4
MDT CRC ( &te@] ( s e‘sj./s

MDT data field

SVC of device 0

—/

Fm"

(And so on for device 1
to device 126)

SVCMICG/?N\

\?ctet[

eVIC

onNI of deva\b\

octM

~octet[2]

i

e sl
%

(And so on for device 1
to device 126)

De}w\e N trM 127 | octet[2] —
Reserv for eviceg 127 octet[2] —
@\\Eble 11 - MDT1 in CP1 and CP2
DLPM% Data field Data type Value/Description
MDT MST /ﬁIDT type octet[1] MDT1, see 5.5.3
MDT phase octet[1] CP1 or CP2, see 5.5.4
MDT CRC octet[4] See 5.5.5
MDT data field SVC of device 128 octet[6] —
(And so on for device 129
to device 254)
SVC of device 255 octet[6] —
Device control of device 128 octet[2] —
Reserved for device 128 octet[2] —
(And so on for device 129
to device 254)
Device control of device 255 octet[2] —
Reserved for device 255 octet[2] —
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Table 12 - MDT2 in CP1 and CP2

DLPDU part Data field Data type Value/Description
MDT MST MDT type octet[1] MDT2, see 5.5.3
MDT phase octet[1] CP1 or CP2, see 5.5.4
MDT CRC octet[4] See 5.5.5
MDT data field SVC of device 256 octet[6] —

(And so on for device 257
to device 382)

SVC of device 383 octet[6] —
Device control of device 256 octet[2] — /\
Reserved for device 0256 octet[2]

(And so n ndevic 2
to device\3
Device control of device 383 octet[2] —< \

Reserved for device 383 octet[2] //\\ \\ \

DLPDU part Data field /{Daé\t?p{ \ R >a|uelDescription
MDT MST MDT type octetm \ MDjs, see 5.5.3

MDT phase /l oéte\t[ﬂ\ ~CP1 or CP2, see 5.5.4
MDT CRC \ oéu\t[)i\ > See 5.5.5

MDT data field svc<o/}e\ wm\\ \yctet[éb _
[\ \) (And so on for device 385

(\ to device 510)

s\c of dé}a}e\511 > octet[6] —
\Qe CO\QI (R\@w 384 octet[2] —

ReXQ/eh\Q)r a‘ef}e\\\w/ octet[2] —

(And so on for device 385
to device 510)

@e\\ice centrdl of device 511 | octet[2] —

@ \ Rese\ed for device 511 octet[2] —

N

5.5.6.4 CP3.and

In CPB and CP4, the master shall fransmit 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 octets 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 command values as
determined by the parameters that the master transmitted to the slaves during CP2. The
connection control and the resource control which depend on the application profile shall be
valid.
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5.5.7 MDT payload in normal operation
5.5.7.1 Introduction

The MDT payload (see Table 14) shall always contain an MDT hot-plug field (see 5.5.7.2),
and either one or both of the following fields:

a) MDT service channel field (see 5.5.7.2.4);
b) MDT real-time data field (see 5.5.7.4).

Table 14 — MDT data field

DLPDU part Data field Data type ValueIDe)script\ion
MDT data field | MDT hot-plug field octet[8] See S.W

MDT service channel field | octet[See 5.5.7.3] Opt)'th%h\See\Qg\Q 1
MDT real-time data field octet[See 5.5.7.4] Op?&na\@e\ﬁ&s@\r\>

For each slave, IDN S-0-1013 shall set the offset for its s@rvi hayel. | S-0-1009 shall
set the offset for the device control, the IDN S-0-1050.x: gr S ent shall det the
offset|for the connection data, the IDN S-0-1050.x.5 Current length of connection shall cpntain
the lepgth of the connection data, IDN S-0-1010 shall set thelength~af the MDTs (see Figure
2). These parameters shall be transmitted b 3 astéx toNthe slaves in CP2 during
initialigzation. 6

COMDT .\ O ]

J
HIM H \&/ \Q\)\/ F
D/s o S\QC \2/C \SnC‘<\ RTD C
RITIT /\ \ S
S- 13 \> Device
\ Control Conn Connection
Control data #m
9 #m
ANY

-0-400
Q\ \) h fix part A
§-0-1050.m.3 R

> S-0-1050.m.5

Flgure 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 15 (see 6.3).
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Table 15 — MDT hot-plug field in HP0 and HP1
DLPDU part Data field Data type | Value/Description

MDT hot-plug field | Device address | octet[2] See 5.5.7.2.2

HP control octet[2] See 5.5.7.2.3

HP INFO octet[4] See 5.5.7.2.4

5.5.7.2.2 Device address field
The c

ntent of device address field shall be as specified in Table 16:

Table 16 — Device address field

(N
Bit number Value Description < \
15-12 — Slave indices within one dewcg/\\ \
11-0 — Device addresses \ \\\ \
0 Default device address \ \ \ >
1-511 Device addresseS/ﬁ' oper %n h \
512-4092 | Reserved ( § 7 D4
4093 d of sc;n&lng\g}‘/a/e W(d\l?ies \>
4094 \qua\ﬁ\%d\ress &ermg\s\car}ﬁ(ng)g(slave indices
4095 dcaét\a ress

5.5.7.2.

The cpntent of HP con

9,

in Table 17.
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Table 17 — HP control field (in HP0 and HP1)

Bit number Value Description

15 — Hot-Plug support
0 Hot-Plug not supported by master
1 Hot-Plug supported by master

14-10 — Reserved

9 — Enable / disable Hot-plug
0 Hot-Plug disabled
T Hot-PTug enabled

8 — HP field vs. SVC communication (
0 Transmission via HP field /\Q ) (\
1 Transmission via HP field and SV&\ \

7-0 — HP function codes ( \ \
0 No data \ \\ \

1 Communication cyws& \ )
2 Begin of NRT cy{nnel (t6) \
3 End of NRT/c@e\nné(tj) o
4 Reavegely ™ [ O >
5 CoM\»'QatioN/ersikQ )
N

6-15 erve
16 MD ngth
177~/ NDThength
\hb L \MQ\KQength
AN TR
> Q 23O et
Q \3{ ~ A>O length
33 > AT1 length
34 AT2 length
}5 AT3 length
QX 36-47 reserved
48-127 reserved
128 MDT-SVC offset
129 AT-SVC offset
130266 reserved

5.5.7.2.4 HP INFO fields (in HP0 and HP1)

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

5.5.7.3 MDT service channel (SVC) field
5.5.7.3.1 MDT service channel field summary

The MDT service channel field (see Table 18) shall contain all service channels (SVC) of the
configured devices within a Type 19 network. Only configured slave devices shall have their
own dedicated service channel, depending upon the application, whereas there shall be no
restriction regarding device address order.
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The service channel for each device shall be as specified in Table 19.

Table 18 — MDT service channel field

DLPDU part Data field Data type Value/Description

MDT service channel field | MDT SVC for slave device 1 | octet[6] —
MDT SVC for slave device 2 | octet[6] —

(And so on for slave device 3 to
slave device (N-1))

MDT SVC for slave device N | octet[6] —

Table 19 — MDT SVC (for each slave)

DLPDU part Data field Data type

MDT SVC of slave device k | SVC control | octet[2]

<
SVC INFO | octeti4] —\

5.5.7.8.2 SVC control

The cpntent of service channel (SVC) cantrol watd

Table 20 —" §VC ¢ontro

Bit Bit ont IWscription
numbpr value

15-6 — Reserved\ \( = \\/

5-3 — Data ti) k e}Qen‘t \/

000 /Se\rw chanr@\ac\\o\se\yrwce channel or break a transmission in progress

001 %ﬂ\e‘/\rﬁa\éi\}ﬁ service channel is closed for the previous IDN and opefed for

ope
010 Kame.of opgratisp data )

01 )&tnb te\s\opkf\tlon ata

190 Unipofite operagion data

\NM\\ Wai\rr:um\m\put value

\1\1\0 \Ma\\irwput value

11 Qper}tion data

2 — Bit last transmission
0 Transmission in progress
1 Last transmission

1 — R/W (read/write)

0 Read service INFO

1 Write service 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, 5.3.1.3).
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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".

5.5.7.4 MDT real-time data field

5.5.7.4.1 General

The MDT real-time data field (see Table 21) shall contain all real-time data of the configured
devices. Each device shall have its own real-time data field as specified in Table 22.The
master real-time data (see Table 23) to any one device shall not be spread into two different
master data telegrams. There shall be no restriction regarding device address order.

The n

Table 21 — MDT real-time data field

aster shall at least process the real time data in the correspondin

time.

DLPDU part

Data field

Data type

SV elesiptipn

MDT real-time data field

Real-time data for

octet [See Table(22

NG

slave device 1 or Table 23]
Real-time data for | octet [Seg Table 2}\
slave device 2 or Table 23]

/\

N

(And so on for slave device 3
o sfave device (N-1))

Real-time dat
slave device N

x&ﬂk

DLPqN\par Wld ) Data type Value/Description
Real-n%datkfor\d/e\@\{ e>k*\e c\\grol octet[2] See 5.5.7.4.2

NOTE

The device eqQntpll js\presentNoreach sl e\eéctlyonce.

real-time data (connection data)

Data field

Data type

Value/Description

AN
RealMim a of
\@/e vide K

Connection data

Container

See 5.5.7.4.4

NOTE | The cennection d

may be present for each slave 0..255 times.

5.5.7.4.2 Device control

The content of device control field shall be as specified in Table 24.
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Table 24 — Device control field

Bit number Bit value Description
15 — Identification
0 No Identification request
1 Identification request
14 — Topology HS
toggle —
13-12 — Topology control
00 Fast-Forward on Doth ports
01 Loopback with Forward of P-Telegrams (
10 Loopback with Forward of S-Telegrams /\Q )
11 Reserved \
11 — Status physical topology ( \ \
0 physical ring is broken \ \\ \
1 physical ring is closed \ \ )
10-0 — Reserved \

5.5.7.4.3 Connection control

The cpntent of connection cont

able 25.

Bit number

escription

15-8

T

ey

i

I-ti bit 1

5-4 /\

Re\S}erved

\Pféducer synchronization

Not synchronized

N\

Synchronized

2%

Blt\v@uN
N
> 0 or 12
e e
~
RN
A\
A

Data field delay

No delay

Delay

New data

Producer ready

Not valid

Valid

5.5.7.4.4 Configuration of co

The configuration of the connection data is done using IDN S-0-1050. It shall be

nnection data

assigned to a

slave with device address XX during initialization (CP2). All configured data in a connection

shall be write-protected in CP3

and CP4.
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Only operation data shall be used. For lists, only actual data length with even number of
octets shall be used. The structure of the application telegram shall be determined by the
configuration list labelled IDN S-0-1050.x.6. The value for "x" shall be the connection number
(see Table 26).

The connection shall be defined as configured in IDN S-0-1050.x.1. This connection shall be
either consumer or producer. Depending upon configuration, it shall be either:

a) configurable by the master during initialization (see IDN S-0-1050.x.6);

b) configurable by the slave during initialization (see IDN S-0-1500.x.5);

c) as specified in the telegram type parameter IDN S-0-0015.

The agsignment of the connection offset shall be as configured in IDN S-0r1050.%.3.

The rg¢source control has to be configured exactly once per resour
connelctions. Otherwise the sub-device generates the error code j

uming

If neefled, the resource status may to be configured in one NS.

/N
DLFDU part Data field Data type /\\ / /\ Vv\uel\gécription
Connection \See 5.5 4
octet[
control
Operation octet[dep
. data IDN ... upon ID
Configyrable

connecfion data of Operahh(\ octet[de}sﬁa{d%&d length of operation data k shall be|as

slave k data ID nfigured in IDN S-0-1050.x.6, defined by the [slave

of By the selected standard telegram IDN S-0-Q015.
Ope ton ctetfdependin
tal upon IDW]

AT Y

5.6.1

The A telegram and shall be as specified in Table 27, whereas the Type 19
headsg &

Table 27 — AT MST header

DLPDU part Data field | Data type | Value/Description

AT MST header | AT type octet[1] See 5.6.3
AT phase | octet[1] See 5.6.4
AT CRC octet[4] See 5.6.5

5.6.2 Evaluation of AT MST 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 28.
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Table 28 — AT MST fields to be considered by the slave

AT type AT Phase AT CRC
ATO Yes No Yes
AT1 Yes No Yes
AT2 Yes No Yes
AT3 Yes No Yes

5.6.3 AT type

Refer|to 5.4.2, whereas bit #6 shall be 1.

5.6.4 |AT Phase

The A
during
The p

5.6.5 [AT CRC

The A
The A

5.6.6 |AT Payload during

5.6.6.1 General
The cpntent of t
follow|ng subclauses

5.6.6.

The ni
Table 29.

Table 29 — ATO structure in CP0

communication phase (CP) as described

it ATO telegrams, and no AT1, AT2, nor AT3 telegramsg.

DLPDU p}t/ Data field Data type Value/Description
AT MST AT type octet[1] ATO, see 5.6.3
AT phase octet[1] CPO, see 5.6.4
AT CRC octet[4] See 5.6.5
AT payload Sequence counter octet[2] octet 8§3881 :2 g:z: g; 2 g:::::g;zm:
Topology address 1 octet[2] OxFFFF
...... ...octet OxFFFF
Topology address 511 | octet[2] OxFFFF

5.6.6.3 CP1 and CP2

The master shall choose between two communication sequences in CP1 and CP2:

idn and

every

in the

ATO
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If the master expects 255 slaves or less, it may transmit either ATO to AT3 telegrams, or

ATO and AT1 telegrams only, for example to save initialization time. The slaves shall
support both sequence options by evaluating the Communication (see Table 30).

b)

telegrams.

If the master expects 256 slaves or more (up to 511 slaves) it shall transmit ATO to AT3

The AT data field shall contain the service channel (see 5.6.7.3) and the device status (see
5.6.7.4.2) of topology addresses as shown in Table 30, Table 31, Table 32 and Table 33
respectively.

In CP
(SvC

In the

slave valid bit is set to 1;
bology bits are updated;

P the telegrams shall have the same structure

Table NTO{(C\}

shall be valid in CP2.

device status the slave shall process the following bits:

(N

N

DLPDU part Data field Dat\a\type\\_/ Value/Description
AT MST AT type F \0{:t 1] ATO, see 5.6.3
AT phase A\ DkpeteIN” | cP1or cP2, see 5.6.4
AT cRe \ [ Doctet4] See 5.6.5
AT data field SPE\of Nce‘o | oglet(6] —

(And so on for devices 1 to
126)

S

Abngi&{zj\ > octet[6] —
Mvic&itaﬁiof de%e 0 octet[2] —
Rgs}r{ed\hs{dm 0 octet[2] —
\\\) (And so on for devices 1 to
126)
vicesstatus of device 127 octet[2] —
Reserved for device 127 octet[2] —

onitents of AT

1 the requested slave shall respond by setting the handshake bit (AHS) and valid bit

SvC
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Table 31 — AT1 in CP1 and CP2

DLPDU part Data field Data type Value/Description
AT MST AT type octet[1] AT1, see 5.6.3
AT phase octet[1] CP1or CP2, 5.6.4
AT CRC octet[4] See 5.6.5
AT data field | SVC of device 128 octet[6] —
(And so on for devices 128 to
255)
SVC of device 255 octet[6] —
Device status of device 128 octet[2] — /\
Reserved for device 128 octet[2] — /\\ aN
(And sodn for\devices. A28 to
b R
Device status of device 255 octet[2] < \ \ >
Reserved for device 255 octet[2] /\\ \ \
Table 32 - AT2 in CP1 aﬁN
DLPDU part Data field *Da typ‘é \@uelDescrlptlon
AT MST AT type octet[1] \ AT3) see 5.6.3
AT phase /l o\\et[ﬁ\ "CP1 or CP2, 5.6.4
AT CRC | (] oeey > [ seeses
AT data field SVCgf/XK e 255~ \ octetls) —

™ N

(And so on for devices 257 to
382)

C

N

s%@ of deb/m}\{ > octet[6] —
/Deéw\e sta\ofhﬂ\lce 56 octet[2] —
\Qes&ed\{g devic octet[2] —
(And so on for devices 257 to
382)
ebﬁQe Wof device 383 octet[2] —
\Qese%d for device 383 octet[2] —
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Table 33 — AT3 in CP1 and CP2

DLPDU part Data field Data type Value/Description
AT MST AT type octet[1] AT3, see 5.6.3
AT phase octet[1] CP1or CP2, 5.6.4
AT CRC octet[4] See 5.6.5
AT data field | SVC of device 0 octet[6] —
(And so on for devices 1 to
126)
SVC of device 127 octet[6] —
Device status of device 0 octet[2] — /\
Reserved for device 0 octet[2] —

D~
(And sodn for\devices.Ato
126)
Device status of device 127 octet[2] —< \ \ B

Reserved for device 127 octet[2] //\\ \\ \

5.6.6.4 CP3 and CP4

In CP|
their g

insert

In CP
data ¢ mber of octets required for CR4 and
normg S s and the real-time data fields in the AT
relevgnt to the individ 5 mitted by the master to the slaves furing
CP2 v i i meters. Depending on the application grofile,

I-time

some id starting at CP3 and up to CP4.

In CH c NN @ { shall be valid and filled with actual valups as
deterrn S se master transmitted to the slaves during CP2] The
conneg Y status which depend on the application profile sHall be
valid.

5.6.7
5.6.7.

The Al payload stru¢ture shall be as specified in Table 34.

rable 34— AT data ftefd

DLPDU part Data Field Data Type Value/Description

AT data field | AT hot-plug field octet[8] See 5.5.7.2

AT service channel field | octet[See 5.6.7.3] | Optional. See Figure 1

AT real-time data field octet[See 5.6.7.4] | Optional. See Figure 1

For each slave, IDN S-0-1014 shall set the offset for its service channel. IDN S-0-1011 shall
set the offset for the device status, the IDN S-0-1050.x.3 Telegram assignment shall set the
offset for the connection data, the IDN S-0-1050.x.5 Current length of connection shall contain
the length of the connection data,. IDN S-0-1012 shall set the length of the AT (see Figure 3).
These parameters shall be transmitted from the master to the slaves in CP2 during
initialization.
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S-0-1012
AT
HM H F
D'S O S\QC S\2/C S;/C ) SQI/C RTD c
RITIT S
A
S-0-1014 Device
Status = = -
L LUITTT CUUTITICULUUTT
Control data #m
S-0-1011 #m < N
M fix &)\
S-0-1050.m.3
$0050 0,8
Figure 3 — Offsets withi
5.6.7.2 AT hot-plug field
5.6.7.2.1 AT hot-plug field summa
The sfructure of the AT hot-plug field | beNas ified in Table 35, depending upo
plug phase (HPO, HP1, see 6.3).

5.6.7.2.

See 5

5.6.7.

The c

WE\ fialdin HPO and HP1

Dll.Pb\{,pa\\l\ \3\ fl\k{ —Data type

Value/Description

ho plug fQ\Qe\hw\Ws octet[2]
Rtatgs
/\ HP\)V

See 5.6.7.2.2
tat octet[2] See 5.6.7.2.3
FO octet[4] See 5.6.7.2.4

p.2 ress f| |
5.
p.3 HP sta ield (in HPO and HP1)

bnient of HP control field shall be as specified in Table 36.

n hot-
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Table 36 — HP status field (in HP0 and HP1)

5.6.7.

Refer

5.6.7.
5.6.7.

The A
config
own ¢

restridti

The s

Bit number Value Description
15-9 — Reserved
8 — HP Condition
0 Acknowledgment in HP1
1 Error in HP1
7-0 — HP1 acknowledgment or error codes
0 Reserved
1 No data
2 Error: SVC activation /\(
3 reserved /\\
4 Error: Device address \ \
5 Error: Slave scan <
6 to 127 Reserved /\\ \\
128 MDT-SVC pointer—. \\/
129 AT-SVC poi?(er A~ B
130 to 254 Reservee\ \ > /
255

h device shall be as specified in Table 38.

Table 37 — AT service channel field

61158-4-19 © IEC:2010(E)

of the
e their
be no

DLPDU part Data field Data type Value/Description
AT service channel field | AT SVC for slave device 1 | octet[6] See Table 38
AT SVC for slave device 2 | octet[6] See Table 38
(And so on for slave device 3 to
slave device (N-1))
AT SVC for slave device N | octet[6] See Table 38

Table 38 — AT SVC (for each slave)

DLPDU part Data field | Data type | Value/Description
AT SVC of slave device k | SVC status | octet[2] —
SVC INFO | octet[4] —
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5.6.7.3.2 SVC status

The structure of SVC status shall be as specified in Table 39.

Table 39 — AT SVC status description (DLL)

Bit number | Bit value Description
15-4 — Reserved

3 — SVC processing
0 SVC invalid
T SvT vald

2 — SVC error (
0 No error /\< N <\
1 Error in SVC, error message in SVC({\IF}\

C e NN >

0 Step finished, slave ready/fw\néx ste\g\ \

tep in process, new stepgn{tem‘o%\d\ >

S
0 — AHS

/ N\
toggle SVC transport/h\ari@@ of‘th&awle bit)

O

INFO shalkbe as specified for Type 16 contro| word

5.6.7.3.3 SVC INFO

The sfructure of service channel (SVGC
(see IEC 61158-4-16, Table 7).

octets
value

Excepgtion: As compar
are transmitted in a s

shall he “don’t care".
5.6.7.E AT real-t;
5.6.7.4.

The AT reaf-time-data\fie e Table 40) shall contain real-time data of the conflgured
devices. : ave its one device status (see Table 41) and may| have
connelction data (s¥ 8 42).

The slave shalFat least process the real time data in the corresponding producer cycle time.

Table 40 — AT real-time data field

DLPDU part Data field Data type Value/Description

AT real-time data field | Real-time data for slave device 1 | octet[see —
Table 41 or
Table 42]

Real-time data for slave device 2 | octet[see —
Table 41 or
Table 42]

(And so on for slave device 3 to
slave device (N-1).)

Real-time data for slave device N | octet[see —
Table 41 or
Table 42]
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Table 41 — AT real-time data (device status)

DLPDU part Data field Data type

Value/Description

Real-time data of slave device k | Device status | octet[2]

The device status is present for each slave exactly once.

Table 42 — AT real-time data (connection data)

DLPDU part Data field Data type

Value/Description

Real-time data of slave device k | Connection data | Container

/N

The connection data may be present for each slave 0..255 times.

5.6.7.4.2 Device status

The c

bntent of device status field shall be as specified in Table

@%

23
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Table 43 — Device status field

Bit number Bit Description
value
15 — Communication warning interface
0 No warning
1 Communication warning occurred
14 — Topology HS
toggle
13-12 — Topology status
00 Fast-Forward on both ports /\
01 Loopback with Forward of P-Telegrams /\\ aN
10 Loopback with Forward of S-Telegrams (\ \
14 | NRT mode (\ \ \
(store and forward)
11-10 — Status of inactive port /\\ \\ \
00 No link on inactive port \ \\/
01 Link on inactive port ~ \
10 P-Telegram on inacﬁv&-‘d\o@/ A
11 S-Tel%g/rév;kon igé&ive(\port ( Q ‘\)
9 Error CB\necN \ \ /
Error-frg€ connection
Error in\the (c_)}hicti&}\o}s‘\urr d
’ RS

AN

S o)

sm&QA\d

z — < EMGE(O4D)

DO\ [Nogmrar
\l\ Error

Warning (C2D)

No Warning

=N

7.

Warning

@
&\

Procedure command change bit

SO

No change in procedure command acknowledgement

Changing procedure command acknowledgment

FdrameteriZation revel

PL is not active

PL is active

w

Reserved

N

Reserved

Reserved

5.6.7.4.3 Connection control

The content of connection control field shall be as specified in 5.5.7.4.3
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5.6.7.4.4 Configuration of connection data

The content of connection data field shall be as specified in 5.5.7.4.4

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 Hnable and disable cyclic communication

6.2.1 |Introduction

Upon jan Initiate_cyclic_communication (ICC) request by the DL use ice the

so-called phase upshift is initiated.

A Nofify_cyclic_communication (NCC) indication is genefg slave

device if the phase upshift has been successfully comple

Upon ja Disable_cyclic_communication (DCC) request by ce the

so-called phase downshift is initiated.

A Notjfy_cyclic_communication_disabled ser in

the slave device if the cyclic communicati

A Not vice if

an err

6.2.2

Initiali

a) Af powered™p, and internal checks are completed and error-free, it
Sh . h

b) in

c) C

d) C

e) C d to configure the slave devices for cyclic communication apd for
pdrameter setting in the device via acyclic communication;

f) CR3.shall be used to further configure the slave devices, the cyclic communication shall
already be running but shall not be used;

g) in CP4 the initialization process is complete and the Type 19 network shall be in normal

operation.

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 NRT mode.

The communication phase state machine is shown in Figure 4.
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timeout of S -0-1003

N
noMST T \

timeoutof $-0-1003 =T

\ “within 65ms

NOTE Dotted blue transitions: timeouts, see labels

Figure 4 — Communication phé

If a s|lave is connected to an already operatiop ) hus receive an MDTp that
indicates CP4, it shall enter the hot-plyg\procedu

6.2.2. Non-real-time mode (NRT)

Upon their powering on, the master and ea & Sk » tly. In
this mjode they shall behay€ pids itck cation
shall

The m

If the ndard
Ethernet telegram s ' 3 After
this, t e has
receiv

6.2.2.

6.2.2.p.

During CRO,\the masfer shall send MDTO and ATO as specified in Clause 5 on one or Hoth of
its poftss.depending on the given topology, in order to

a) check the wiring (for example check if the network is closed);
b) check all present slaves in the received ATO;

The master shall transmit the ATO and set the content to 0.

The slave shall read and increment the content of sequence counter field in the AT. The slave
shall also write its device address into the topology address field which corresponds to its
topology address. Slaves with device address ADR = 0 shall act in CPO in the same way as
slaves with ADR > 0. This shall be done on every ATO passing the slave. Devices with
multiple slaves increment the sequence count by one for each slave.

a) Each slave determines two sequence counters, the higher sequence counter is discarded.

b) The slave will always mask the bit 15 in the valid sequence counter when determining his
own topology address.
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The slave shall behave as follows:
a) During CPO, a slave in store+forward mode shall activate the loopback with forward mode
on the port it receives the first MDTO.

b) During CPO, a slave in loopback with forward mode shall disable loopback and enable
fast-forward as soon as it receives MDTO on both ports.

c) During CPO, a slave in fast-forward mode shall activate loopback on one port as soon as it
does not receive MDTO on the other port for over 65 ms.

d) If the slave recognizes the phase switching (CPS=1, CP=1) it shall stop the automatic
changing of the topology.

6.2.2’.7[2.2 Leaving CPO

The ation,
the m ice addresses\that it is
expec sage).
As so initiate
to swi

If this shall
remai has to
be acfivated is a function of the master.

If CP( naster
may K error
diagn

If a sl ms, it
shall s

6.2.2.

6.2.2.8.

The t pf the
servic

In CH levice
(interf

The nf MDTO and MDT1 (additional MDT2 and MDT3, if more than 255 glaves
are expected) anthset MHS=1 in the SVC control to request each used slave to insent data
into the corresponding AT. ATO and AT1 (additional AT2 and AT3, if more than 255 slaves are
expected) shall be transmitted by the master with an allocated AT data field (content is|set to

0). In the device control, the master shall adjust the following bits and all used slaves shall
evaluate them:

a) ldentification;

b) Topology;

c) Status physical topology, only if NRT channel is supported.

All used slaves shall set AHS=1 and SVC valid=1 into their corresponding SVC status. If a
slave does not respond, the master may address it again depending upon the configuration.

This request procedure shall be repeated until the identification time has elapsed. The
identification time is defined by the master.

In the device status, the slave shall adjust the following bits and the master shall evaluate
them:
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Slave valid=1;

T

Topology;

o O

)

)

) Parameterization level,;

) Communication warning interface;
)

Error.

]

NOTE All used slaves behave as described here, even those with device address = 0.
6.2.2.3.2 Leaving CP1

After the master has identified the slaves on the network, the master shall initiate to sw

tch to

CP2 (pee 6.2.2.7).

If the| identification time is exceeded or deviations to the need
addrepses are detected, the initialization shall not be continued. Thé
an errpr message depending upon configuration.

If a slave does not receive any MDTO in CP1 within 65 ms jt

6.2.2.[ Communication phase 2 (CP2)

6.2.2.4.1 General

levice
d with

During CP2, the slaves shall be addressged ifi eir corresponding slervice

complete service ch

chanrfl. For CP2 and higher
functipnality.

As a rhinimum, the master,

b) the length of all MDTs ¢
c) the offsets i i

slaves

time depending on the ring delays.

In the ice t ) ér shall adjust the following bits and all present slavesg

c) Sthatas, of physical topology, only if NRT channel is supported.

ays to all slaves, which shall be synchronized.

annel

The

shall

In the device status, the slave shall adjust the following bits and the master shall evaluate

them:

Q

Slave valid=1;

(=}

Topology;

o O

)

)

) Parameterization level,

) Communication warning interface;
)

D

Error;

—h

) Procedure command change bit.

The entire information exchange takes place via the mechanisms of the service channel (see
7.2). The reliability of transmission shall be guaranteed by the MHS and AHS bits as well as

the HS timeout. Further parameter exchanges can take place in CP2 or CP3.


https://iecnorm.com/api/?name=c482a5a54c0818322d45a76a0b62e229

—46 — 61158-4-19 © IEC:2010(E)

NOTE If the master sets t6 = 0, the NRT channel is deactivated in CP3 and CP4.

6.2.2.4.2 Leaving CP2

The transition from CP2 to CP3 shall be performed according to the following procedure:

a) The master shall activate the procedure command “CP3 transition check” as defined in

ID

N S-0-0127.

b) The slave shall then determine the validity of the parameters for CP3.

c) The slave shall acknowledge the procedure command positively (i.e., “Procedure

command executed correctly”).
d) Affer the positive procedure command acknowledgment, the master_snall delete the
prpcedure command in the slave.
e) THe master shall then initiate a switch to CP3.
If there are additional invalid parameters still present after the proc been
processed, the slave shall respond with the procedure command_ackno Error,
proceflure command execution impossible”. In this case, th P and,
depending on its capabilities, try again to set the parame nd an
error message to allow further initialization by means_o . If @ fault
occurs, the slave shall save the IDNs of the invalid data into ration
data fpr CP2” (IDN S-0-0021)
After {he master has transmitted furt slave
in CP2, the procedure command “CP3an
The Validity check of the parameter a (for
example: minimum, maximgum). been
transmitted by the master‘are ation.
This means that even jf a & e can
be ingorrect communigq bad to
a disrbiption of thico ‘
Depending upon cop ication
error ¢r human inig
If a slave dog
6.2.2.5
6.2.2.5.1 Ge
Startipng with CP3, the exchange of data shall be done via the telegrams defined for CH3 and
CP4. The/master shall send the configured MDTs and ATs to all slaves.

Supporting NRT-Plug the master shall transmit the time slot of the NRT channel in the MDT
HP field using the broadcast address. Directly after the start of CP3 and immediately after
ring recovery the master shall transmit t6 at least 10 times successively and then t7 at least
10 times successively. The master may repeat it or not. The contents of the MDT HP field are
shown in Table 44.
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Table 44 — MDT hot-plug field in CP3 and after ring recovery

DLPDU part Data Field Data Type Value/Description
AT MST Device address | octet[1] 4095 (broadcast)
HP control octet[1] least 10 times successively:

- 0x02, value of t6 in HP INFO
- 0x03, value of t7 in HP INFO

HP INFO octet[4] —

During CP3, the parameters for the slaves shall be set by means of t rvice ghpnnel.

Transmission reliability for the service channel shall be guaranteed by t S-bits

as well as the HS timeout.

In CP3, the function specific profile shall be activated.

6.2.2.5.2 Leaving CP3

The transition from CP3 to CP4 shall be performed according tothe

a) THhe master shall activate the procedure command * hed in
IDIN S-0-0128.

b) THe slave shall then determine the ¥a

c) Afterwards, the slave shall compl Nuired
fof operating the slave.

d) THe slave shall then activate the synch

e) And finally, the slave mple:
“pfocedure command

f) Affer receiving the|pe delete
the procedure,.comimand in

g) THe master@ &q initia

If ther i been

proce Error,

proce B and,

dependi ed as

invalig faulty

case, ration

data f

After the-master has transmitted further parameters (depending on IDN S-0-0022) to the| slave

in CP3\thé procedure command “CP4 transition check” shall be activated once more.

Depending upon configuration, the master can also switch to CPO in case of communication
errors or human intervention.

If one of the telegram error counters exceeds the maximum number of telegram losses
(communication error), then the slave switches to NRT mode.

6.2.2.
6.2.2.

Upon

6 Communication phase 4 (CP4) — end of initialization
6.1 General

switching to CP4 the initialization is complete.
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6.2.2.6.2 Leaving communication phase 4 (CP4)

The only possibility of leaving CP4 shall be a return to CP0. The reason for this can be
communication faults or operator intervention. Any slave which recognizes CPO shall shut
itself down in the best possible manner. The method of shutting down the slaves is part of the
function specific profiles.

If one of the telegram error counters exceeds the maximum number of telegram losses
(communication error), then the slave switches to NRT mode.

6.2.2.7 Switching of communication phases (CPS)

6.2.2.y.1 Sequence of CP switching in the master

Figurg 5 shows the master state machine for communication phase s

State [1: In order to switch the communication phase, the mastey~s
MST {CPS = 1 and new CP). The master shall determine thg nex
current CP + 1 or CPO.

State [2: The master shall determine a time-out of 200 wali ! onger
write ¢ata to the ATs. For this purpose, the master i bunter
in the| ATO-P/S has been changed by any slave ck the
slave palid bit to see if it is 0. Now the following

a) Transition 1: If the sequence counte alid =
0 pof all slaves in CP1 to CP4, the master skha LI stop
the transmission of MDTs and ATs(duripg 120 ching
frgm CP3 to CP4 the master shall ont slaves
synchronized.

b) Trpnsition 2: If thg ejve (only
pgssible in CP1 to : it shall display an error message, deagtivate
the time-out d sta ) S in order to fix the error. If the cause of thg error
can be fixed) itch shal” continue, if it cannot be fixed, the master shall
switch to CPO.

c) Tr ' : receives data from the slaves after the time-put is
exceeded X, SB 3 olnter changed by any slave, in CP1 to CP4: Slave yalid =

or message showing the respective device addresses and
deleting the error by the user, the master shall switch to CPO.

State B: i al preparations are done, the master shall start sending MDTs and ATs
again

Trans|tion\4: The master shall set either the condition “phase switching completed with new
CP” (CRS”= 0 and new CP).

State 4: The master again shall set a time-out of 200 ms and wait until all slaves restart
writing data to the ATs. The master shall therefore check in CPO the sequence counter to see
if it is valid; and in CP1 to CP4 the slave valid bit to see if it is 1. Now the following transitions
(5 and 6) may happen:

a) Transition 5: If the master does not receive any more data from the slaves after the time-
out is exceeded (in CP0O: sequence counter is invalid, in CP1 to CP4: slave valid = 0), it
shall display an error message showing the respective device addresses and topology
addresses. After deleting the error by the user, the master shall switch to CPO.

b) Transition 6: If the condition (sequence counter is valid or Slave valid = 1) is true, the new
CP shall be active and the switching is complete.
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diagnosis mechanisms
in master available
and timeout
of 200ms

—49 —

no diagnosis mechanisms
in master available
and timeout
of 200ms

all slaves timeout

stopped communication of 200ms.
inserting data configure repared
MDTs and ATs

all slaves
restarted
inserting data

CPm: communication phase m; CPS:CPS bit in MST; this indicates an imminent switch
communication phase; CPnew: target communication phase.

Figure 5 — CPS state machine master

of the

.2 Sequence of CP

appen:

ansition 3;
w), then t

start evaluatiqg

6 shows the slave state machine for communication phase s

1: The slave shall recognize the phase switching in the
in phase field) and check if the new CP is valid. Now

switching in the slave

related). € CPS=0 with current CP. All
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other
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no diagnosis mechanisms
in master available

and timeout

self
initiated

timeout
of 200ms

all slaves
stopped
inserting data

. . . communication
diagnosis mechanisms
N R repared
in master available
and timeout

of 200ms

configure
MDTs and ATs

NOTE CPS: CPS bit in MST; this indicates an imminent switch of the communication phase; CPnew: target
communication phase in MST.

all slaves
restarted
inserting data

Figure 6: CPS state machine slave

6.3 Hot-plug procedure

6.3.1 |[Introduction

Upon an Enable_Hotplug (EHP) request by the DL user in the m ected
devices that may be hot-plugged (depending on the application{’i

Hot-plugging is only possible in communication phase CP4

The DL user is informed by a Notify_Device_Status been
hot-plugged.

The Iist slave in a line configuratiomshai m if an
additipnal device gets connected, it shal :]
The ddditional device shall start in 1 ed in
6.2.2.{1. If the additional device 9 i I-time
telegrams (MDTs and AT . i ' er and
the adgditional device 3 3 t-plug
proceflure, the adjitio

Runnipng up a sla ich is

divided in 3 phaseg

6.3.2 |Hot-plugp

In HPP, the activates the parameterization level. In HPO the mastef shall
transmi basic parameters that are common to all devices, without
acknowledgm NP-ADR = OxFF):

a) cgmmunicationsycle time (tSCyc) (IDN S-0-1002);

b) NRT.ehannel transmission time (fz and {;)(IDN S-0-1017);
c) requested MTU (S-0-1027.0.1)

d) communication Version (MDTO of CPO)

e) lengths of MDTs (IDN S-0-1010);
f) 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.

If loopback with forward is activated,

a) the slave transmits the device address of the sub-device which corresponds to the
transmitted slave index in the HP control.

b) the master stops the transmission of the parameters in HPO.
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6.3.3 Hot-plug phase HP1

In HP1 the master shall scan all slaves of the hot-plug device. The master shall start the slave
scan with slave index 0. The device shall match the slave index in the hot-plug field within the
AT when it inserts the corresponding slave address. The slave shall react to a changing slave
index in the MDTO hot-plug field within the given amount of cycles:

a) tscyc <=2 ms: max. cycles = (2 ms / tscyc) x 10 cycles;

b) tscyc > 2 ms: max. cycles = 10 cycles.

Otherwise the master will stop the hot-plug procedure with an error message. If a slave is
addressed by the master that is not existent in _the device, the device shall add the device

addreps OxFFD and match the slave index. The Master shall end the scanming of slavés if it
receivies OxFFD as device address in the ATO hot-plug field. If the magter has scanned all

slaveg, the master shall transmit the following device-spe t with
acknowledgment (MHP-ADR = device address), using the hot-plug fi€lds\ [ I's:

a) SYC offset in MDT (IDN S-0-1013);

b) SYC offset in AT (IDN S-0-1014).

If the . c acknowledged without
error, slave of one device
by ad f the SVC contrpl and
bit 8 i [ E pligging device acknowledges
by sefting AHS=1 and SVC valid=1 int i AT &VC field.

6.3.4 |Hot-plug phase HP2

In HPR the master shall fully configure Jgingdevice using SVC (service channel)
as in CP2 (see 6.2.2.4).

The master shall then|initi i vice’to leave HP2 using IDN S-0-0127 and IDN
S-0-0128, switching to es as
descriped in 6.

At the

6.4 S

Upon status
word

Upon ontrol

word o¢f the-specified device 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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Acyclic data is exchanged between a master and a slave device upon a Read (RD) or Write
(WR) 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:

a) the service channel shall be initialized during CP2 (and not in CP1 as in Type 16);

b) the number of data octets is fixes as always being 4 octets.

7.3

IC

7.3.1
Cyclic

CP4 &
6.2).

7.3.2
Cyclic

7.3.3

Cyclic
transn

7.3.4

Upon
(NCD

7.41

The nj

Introduction

s offers additional functions in the communication.

e real-time data field different parameters may be transferred

to change the telegram configuration by a new phase initialization;

edaccess of discrete list elements works by this procedure.

phase
(see

ata is

| Data

Multiplexing uses:

O T O

)
)
)
)

Q.

Parameters in form of containers, for transmitting different parameters;
Parameters in form of lists, for listing all parameters to be transmitted;
Parameters in form of pointers, to address the parameter which will be transmitted,;

a list parameter is addressed.

For multiplexing two methods are available:

a) Standard data container

b) Extended data container

Parameters in form of indices, to address the list element which will be transmitted in case
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7.4.2 Standard Data container

7.4.2.1 General

The standard data container offers multiplexed switching between different real-time data in

MDT and AT with a separate addressing mechanism.

In order to use this mechanism the standard data containers shall be configured in MDT and

AT.

Via standard data containers it is possible to

a) e>Jchange more data in MDT and AT in spite of limited length of conneegtio
b) agcess discrete list elements by means of the list index parameters 6
c) trgnsfer multiplexed data in every communication cycle with a ¢ Lmber
of[multiplex parameters by incrementing the addressing.
There|are 2 data containers with 4 octets and 2 data contajne efined
for MDT and AT.
7.4.2.2 Data containers (standard)
Severpl standard data container are defined fo AN , serving as placehaqlders.
The cpntents of the data containers can b \ d bythe master if necesdary.
The master writes parameters in the slave \ DT data’containers”. The master|reads
paranleters from the slave by using “AT data contaih
For b¢th the ,MDT data ajng containers” the following combinjations
are allowed:
a) Maximum one/dat
b) Maximum o@ ) "data
cdntainer A".
The © ation.
Data ¢ontaing
If atr to the
lower |pa ly not
valid.
7.4.2.83 Configuration of standard data container
a) CUllﬂywatiun fists
1) There is only one configuration list (IDN S-0-0370) of the configured parameter in the
MDT data containers.
2) There is only one configuration list (IDN S-0-0371) of the configured parameter in the

AT data containers.
3) These two configuration lists are writable in CP2 only.
b) Configurable parameters

1) All configurable parameters for the MDT data container are optionally stored in the IDN

lists of configurable data (IDN S-0-0445).

2) All configurable parameters for the AT data container are optionally stored in th
lists of configurable data (IDN S-0-0444).

e IDN
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7.4.2.4 Addressing of standard data container

The data container pointer is the offset within the data container configuration list (IDN S-0-
0370/IDN S-0-0371) from the start of the configuration list to the desired IDN. The master
places the desired parameter in the MDT data container, while the slave places the desired
parameter in the AT data container.

a) Data container A pointer (IDN S-0-0368) and

b) Data container B pointer (IDN S-0-0369) are specified.

Each data container pointer contains two 8-bit pointers.

a) Ome 8-bit pointer addresses the IDNs in the MDT data container A/ bn list

(IDN S-0-0370). The parameter of the selected IDN shall be pla data
cdantainer.

b) THhe other 8-bit pointer addresses the IDNs in the AT data cont ipn list
(IDN S-0-0371). The parameter of the selected IDN sha data
cdntainer.

The data container pointers (IDN S-0-0368/ IDN S-0-03 MDT

since the master commands the interpretation of the data . glave. Thergby, a
switching of the parameters in the data container durifg a commuication cycle is possible.

If the| master requires an acknowledg @.tai er transmission, then two
possibilities exist:

b) Tq read the identical data containef poipter viadtr
The slave shall generate 4 acky cop

ing the data container pointer of MDT to

the AT

The slave shall @) then8-bit\poiterin the AT with the value 255 (not valid) if

a) the pointer is situ I he xonfiguration lists for the MDT or AT data corftainer
or

ata container.

In thig lave shall ignore the corresponding data container.

The \ pare the data container pointer (IDN S-0-0368/ IDN S-0-0369) of MDT
and . s equal, then the slave accepted the data in the MDT data container or
wrote [the requested data into the AT data container.

7.4.2. )

If at least one parameter with ,variable length® (i.e. list parameter) has been programmed
inside the “data container A/B configuration list“, this data would be too long for a data
container. In this case

a) the corresponding list element will be addressed via the list index, therefore

b) the length of the list parameter shall not be changed.
There are 4 data container list indices specified, one for each data container:

a) IDN S-0-0362 MDT data container A list index;
b) IDN S-0-0363 MDT data container B list index;
c) IDN S-0-0366 AT data container A list index;
d) IDN S-0-0367 AT data container B list index.
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Every data container list index consists of a 16 bit address.

Data container list indices shall be configured in the MDT since the master commands the
slave the interpretation of the data containers. Thereby, a switching of the list elements in the
data container during a communication cycle is possible.

Every data container list index consists of a 16 bit address.

Data container list indices shall be configured in the MDT since the master commands the
slave the interpretation of the data containers. Thereby, a switching of the list elements in the
data container during a communication cycle is possible.

If the [master requires an acknowledgment of the data container trans ennit [has 2
possibilities.

a) Tq configure the identical data container list index as well in the R
b) Tq read the identical data container list index via the SVC.

The slave shall generate the acknowledgment by copying ist index of MDT

to the|AT.

The slave shall acknowledge the data container i the value 65 535 (not
valid) [if the data container list index is si 3 th of the list parameter. In
this case the master and slave shall<{gnoxe tata container. Optionally the
slave may acknowledge the correspondi i i in the AT with the valye 255
(not valid).

The master shall compare i i of MDT and AT. If the result is pqual,
then the slave accepted ta j a into
the AT data container.

7.4.3 |Extende a

7.4.3. General

The ertended data ' ata in
MDT and AT x

In order

Via eftended.ds

a) exchange more data in MDT and AT in spite of limited length of connection data;
b) a| " tet et MBT-and AT

c) transfer multiplexed data in every communication cycle with a cycle time of tscyc * number
of multiplex levels by incrementing the addressing.

a confainers it is possible to

There are 8 data containers with 4 octets and 2 data containers with 8 octets length defined
for MDT and AT.

7.4.3.2 Data containers (extended)

There are 10 data containers defined for the MDT and another 10 for the AT, serving as
placeholders. The contents of the data containers can be dynamically changed by the master
as necessary.

The master writes parameters in the slave by using “MDT data containers”.


https://iecnorm.com/api/?name=c482a5a54c0818322d45a76a0b62e229

- 56 - 61158-4-19 © IEC:2010(E)

The master reads parameters from the slave by using “AT data containers”.

a) MDT data container
IDN S-0-0360 MDT data container A1

—_

)
2) IDN S-0-0450 MDT data container A2
3) IDN S-0-0451 MDT data container A3
4) IDN S-0-0452 MDT data container A4
5) IDN S-0-0453 MDT data container A5
6) IDN S-0-0454 MDT data container A6
7)| IDN S-0-0455 MDT data container A7
8)| IDN S-0-0456 MDT data container A8
9)| IDN S-0-0457 MDT data container A9

a

—_

)IDN S-0-0458 MDT data container A10
b) AT data container
IDN S-0-0364 AT data container A1

)

)| IDN S-0-0480 AT data container A2
)| IDN S-0-0481 AT data container A3
)| IDN S-0-0482 AT data container A4
)| IDN S-0-0483 AT data contairfer A
)| IDN S-0-0484 AT data container A

) ¢

)

) z antai

0 t A

A W N =

~N O O

IDN S-0-0485
IDN S-0-0486
IDN S-0-0487

)IDN S-0-0488

Any cambinatio
"AT data containe” n

Data ¢ontainers

= O o

7.4.3.3 Configurati

a) Configuration lists (general)

on of extended data container

ion of

to the
ly not

1) Each MDT data container and AT data container corresponds exclusively with its data

container configuration list.
2) The configuration lists can be written in CP2 only.
b) Configuration lists (MDT)

1) All used MDT data container configuration lists shall have the same length.

2) Unused list elements shall be programmed with IDN S-0-0000.

3) If parameters of "variable length" (i.e. list parameter) are programmed in a MDT data
container configuration list, then these list parameters shall have the same length.

c) Configuration lists (AT)

1) All used AT data container configuration lists shall have the same length.

2) Unused list elements shall be programmed with IDN S-0-0000.
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3) If parameters of "variable length" (i.e. list parameter) are programmed in a AT data
container configuration list, then these list parameters shall have the same length.

d) Configurable parameters

1) All configurable parameters for the MDT data container are optionally stored in the IDN
lists of configurable data (IDN IDN S-0-0445).

2) All configurable parameters for the AT data container are optionally stored in the IDN
lists of configurable data (IDN IDN S-0-0444).

During procedure command "CP3 transition check" (IDN S-0-0127) the slave may check the
mentioned restrictions about same length of list parameters. In case of a negative result the
procedure command generates the error code in the diagnostic number (IDN S-0-0390)

<

a) DT data container configuration lists

IDN S-0-0370 MDT data container A/B configuration list
IDN S-0-0490 MDT data container A2 configuration list
IDN S-0-0491 MDT data container A3 configuration list
IDN S-0-0492 MDT data container A4 configuration
IDN S-0-0493 MDT data container A5 configuratic
IDN S-0-0494 MDT data container A6 configyrati
IDN S-0-0495 i
IDN S-0-0496
IDN S-0-0497

)IDN S-0-0498

—_

AW N

D O
O~ — — — ~— — ~— ~— ~—

~

MDT data container A7 copnfiguatio

2
= © 0o N O a b ON =2 > = ©
O = = = = = = = — —

Lo
o

Ndists of configurable data

—_
~ ~—

2) IDN S-0-0444 IDN list of configurable data in the AT data container

7.4.3.4 Addressing of extended data container
The data container pointer is the offset, within all used data container configuration lists from
the start of the configuration list to the desired IDN. The master places the desired parameter

in the MDT data container, while the slave places the desired parameter in the AT data
container.

Only the Data container A pointer (IDN S-0-0368) is required and it applies to any data
container.

The data container A pointer contain two 8-bit pointers.
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a) One 8-bit pointer addresses the IDNs in the MDT data container configuration lists (IDN S-
0-0370, IDN S-0-0490 to IDN S-0-0498). The parameter of the selected IDN shall be
placed in the MDT data container.

b) The other 8-bit pointer addresses the IDNs in the AT data container configuration lists
(IDN S-0-0371, IDN S-0-0500 to IDN S-0-0508). The parameter of the selected IDN shall
be placed in the AT data container.

The data container A pointer (IDN S-0-0368) shall be configured in the MDT since the master
commands the slave the interpretation of the data containers.

If the master requires an acknowledgment of the data container transmission, then it has 2

possilyitities:

a) Tq configure the data container A pointer as well in the AT;
b) Tq read the data container A pointer via the SVC.

The slave shall generate the acknowledgment by copying the dz f MDT

to the|AT.

tainer

In thig 8-bit

pointer is responsible.

If the
te the

The master shall compare
result|is equal, then the %
reque ¢

7.4.3.

mmed
ainer.

If at |
inside
In thig

There|are'2/data container list indices specified:

a) the MDT data container ATist index (IDN S-0-0362) for all MDT data containers
b) the AT data container A list index (IDN S-0-0366) for all AT data containers

Every data container list index consists of a 16 bit address.

The data container A list index shall be configured in the MDT since the master commands
the slave the interpretation of the data containers. Thereby, a switching of the list elements in
the data container during a communication cycle is possible.

If the master requires an acknowledgment of the data container transmission, then it has 2
possibilities.

a) To configure the identical data container list index as well in the AT.
b) To read the identical data container list index via the SVC.
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The slave shall generate the acknowledgment by copying the data container list index of MDT

to the

AT.

The slave shall acknowledge the data container list index in the AT with the value 65535 (not
valid) if the data container list index is situated outside of the length of one of the selected list
parameters. In this case the master and slave shall ignore all corresponding data containers.
Optionally the slave may acknowledge the corresponding data container pointer in the AT with
the value 255 (not valid).

The master shall compare the data container list index of MDT and AT. If the result is equal,
then the slave accepted the data in the MDT data container or wrote the requested data into

the AT

7.4.4

datacormtaimeT:

Data container diagnostic

The pgarameters in the data containers are checked during initiakizaton

operation in CP4. If a slave detects an error in the data i t€
corregponding diagnostic message.

IDN c@n not be configured in MDT or AT data containe that the I
the cqnfiguration lists can be transmitted as cyclic da cks it with prog
commjand IDN S-0-0127.

In CP & configuration lists.

case
contai

length.

. The contents of thd
e programmed with the
th. IDN S-0-0000.

In CP side of the list parameter. In in the
of err i istN i S . Optionally the appropriate addressing
is setI all 1] e programmed with the same length. U
list el €slavengenerates an error code in IDN S-0-0390

In the

al real-time channels. The size of the containers may be betw
¥ restriction; thus, 0...256 octets of user data can be transmi

first 2 octets 0f the transport container, a control word (Session Control Header,

is sto
user

Huring
s the

DNs in
edure

In the
data
same

case
in AT
nused

ich may

een 4
ted in

SCH)

eddin Little-Endian octet order. The remainder of the transport container is fille

d with
1d the

number of user data octets is stored in the last octet of the container. It is indicated by means

of the

Thus,

7.5.2

The S

EXTF bit in the Session Control Header.
the start of the user data is always 16-bit-aligned with both formats.

Structure of the Session Control Header (SCH)

ession Control Header controls

a) the fragmentation of data packages that are larger than the transport containers used,

b) the prioritization of messages, and

¢) multiplexing several logic data transmission channels through a single transport container.
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Table 45 — Structure of the Session Control Header

Bit number

Value

Description

15-8

Session identifier (SID)

Up to 255 logic transmission
channels (sessions) can be
transmitted via a transport
container. The Session
Identifier indicates the
session for which the data

comprised in a dat kage
is intended. fzpar\

0-254

Valid values fof Ne

(0x00— OXF/E/)'\

255

The value is
resepve ervicesaf the
transport Ia

7-6

|t7: quenc (LOS).

telegrgm in question is the
irst package of a
transmission sequence. All
fragments so far received on
this priority level and not yet
completed by a Last-of-
Sequence are discarded.

These bits control the
fragmentation of messages
that exceed the size of the
transport container

00

Ongoing fragmented
transmission

01

First telegram of a
fragmented transmission

Last telegram of a fragmented
transmission

Unfragmented transmission

Sequence Counter (SC)

This counter, which is two bits
wide, is managed separately

IUI UCI\.:II OCOOIUII Il IO
incremented for every
telegram transmitted within a
session. The SC uncovers
telegram failures that
occurred within a fragmented
message.

0-3

Sequence Counter value
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Bit number Value Description

3-2 — Priority (PRI)

Corresponds to the priority of
the session through which
this message is sent. In
accordance with this bit field,
the transport layer can give
high-priority messages (for
example: cyclical data)
preferential treatment in
contrast to less time-critical
messages (for example: non-
cyclical configuration
Services).

00 Priority O (highe}{(level)
01 Priority 1 /\Q‘ N

10 Priority 2 & \ >
11 Prior{(y3\(~l{®§st\}gv§)\
n AR

)

rtaining
not been
7 In this case,

contaiper

/l 0 \ Standard format
\ (\1\ Extended format

status of this bit has changed.

0 \( W New Data Toggle (NDT)
This bit indicates that the
contents of the transport
container (i.e. the Session
Control Header or the data
field) have changed. The user
only needs to edit the

J} telegram contents if the

7.5.3

Diagn

a) ID

b) IDN<-0-1100.0.2 Diagnostic counter received SMP fragments
c) ID -0- 0.3 Di [ unter di

7.5.4 Definition of the parameter structure of the SMP containers

Parameter IDN S-0-1101 SMP Transport container is defined for the transport of SMP
fragments through the real-time channel:

a) SMP container data

b) List of the session identifiers

c) List of the session priorities

The structure element IDN S-0-1101.x.1 is configured in a cyclical telegram; thus, it

comprises the data transmitted in this container. The other structure elements describe the
sessions currently active for this container.
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The lists in IDN S-0-1101.x.2 and IDN S-0-1101.x.3 shall have the same actual length. List
elements with identical index describe one session.

8 Telegram timing and DLPDU handling

8.1 Usage of real-time channel with different network topologies
8.1.1 Introduction

The topology consists 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
shall be interchangeable.

P (P2)

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

ogical

The difference between ring and line structure is that tF . t-in redunfdancy
against transmission media faults (for example 3 » should be thefrefore
preferred.

Each master handles only one network/

NOTE | A control unit may have one or more mastey intexface pending~en-the configuration.

Slave|interfaces shall be used to con ect e devi bthe network. At the physical Igyer, a
slave [represents the conngtti S i to the network. Logically, one|slave
with sleveral devices shallac 9 : sfaves with one device each. The glaves
are physically connedted t articipants through the network. Communication
takes |place between S ; direct cross communication betwegn the

slavegq is also s@

The p e network shall be independent from the predgfined
device 2 3, as well as from the sequence of the real-tim¢ data
fields |i

Any s
prima

cognize the topology at any time, using the difference befween

This is important when a slave is added to the
comm point in time (for example when adding new machine partg, hot-
plug).[If a slave recelyes telegrams with the same Type 19 type on both ports (MDT(Q-P or
MDTOS) it-shall resognize a line. If it receives an MDTO-P on one port and an MDTO-S pn the
other pott, it shall recognize a ring.

8.1.2 Ring structure

The ring structure shall consist of a primary and a secondary channel. All slaves shall work in
forwarding mode. Redundancy to protect against cable fault (for example disconnection or
undesired cable break) is achieved through this ring. It shall also be possible to open the ring
and insert/remove slaves during operation (hot-plug).

8.1.3 Line structure

The line structure shall consist of either a primary or a secondary channel, depending upon
configuration. The last physical slave shall perform the loopback function. All other slaves
shall work in forwarding mode. It shall also be possible to add and remove slaves at the end
of the line during operation (hot-plug). The ports which are not used for Type 19
communication shall support any Ethernet-based communication. The master may
communicate with 2 sets of Type 19 slaves using two lines.
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8.2 Communication mechanisms

8.2.1

General

Each port shall be assigned to a processing unit and a multiplexer (see Figure 6). The
functions in the master and the slave shall depend on the topology and on the time slot within
the communication cycle (RT channel or NRT channel, see Figure 7).

The master has only a processing unit for each port (no multiplexing nor loopback).

nnnnnnnnn P1—>P2
'JIU\/\/\)\JIII!J
MUX
RxD —| unitP1
s
Port 1 Loopback P1
Loopback P Po
Mux [ pr ss\Tn%
XD <€— P1 \ g;:iit > ;_ RxD
l\:’\2 \_/k
Figure 6 — Blogk diagramofimaster and slave

8.2.2 |Fast-Forward E)
In the|slave, the data ffro ed on with or without change to Tx0OQ (P2).
The dpta from RxB_ (P& ith or without change to TxD (P1). While the RT
channel is acti e ssegd’on, delayed by trep. While the NRT channel is
activel at least stove 6 all allyays be active and data shall be passed on, eifher at
once ¢r later, depe wunication load
a) Duyring CROQ loopback+forward mode shall disable loopback and egnable

fagt+forward a eceives MDTO on both ports
b) Duripg iR fast forward mode shall activate loopback on one port as sooh as it

ddes e on the other port for over 65ms.
8.2.3 |LoopbackwithyForward
In the|slave, the data shall be passed on with or without change. Loopback may be actjvated
eitherlat P1 or P2 dnpnnrﬁng on-the +npn|ngy, hut not at haoth pnrfe eimnlfanannely \Ahile the

NRT channel is active, loopback shall never be active. While the RT channel is active, the

slave

shall activate loopback with forward in the following cases:

a) during CPO, as soon as an MDTO has been received at a port (P1 or P2), but only as long

as

no MDTO has been received at the other port;

b) if the slave is the last physical one in the line topology it shall thus activate loopback with
forward only on the port from which it receives MDTOs;

c) if a cable fault (for example: disconnection, undesired cable break) is detected.

The master shall have no loopback functionality.
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8.2.4 Redundancy of RT-communication with ring topology

The master shall send all telegrams with the same content on the P channel and on the S
channel. Each slave shall receive both telegrams, work on the assigned data fields in P and S
channel, and pass them on in their respective channels. Likewise, the master shall receive the
telegrams from the slaves twice and process the data from the slave only once (either P or S

channel).

8.2.5 Telegram sequence in communication cycles

The sequence of transmitted RT-data DLPDUs and Ethernet DLPDUs shall be repeated every
communication cycle. The time slots for the RT channel and the NRT channel and the

transmission time of the AT shall be transmitted during initialization and 2 nown
by ea¢h slave. Figure 7 shows the two possible arrangements of the RT e NRT
channel. The master shall always use one method out of these twg which
depends on configuration.

NOTE | Some control units calculate the new command values only after ues. In
method| 1 there is more time available for the calculation of the command val iate for
positior} control since the control unit can calculate the new command vatues\while still recel i alues.
A synchronous collision-free media access contrg annel.
Telegfams shall be exchanged in fixed communic grt the
commjunication cycle strictly equidistant with ¢ by
transmitting the MDTO. The next comprynicatio of the
next MIDTO.

The MDTs (MDTO through MDT3) sha d\as broadcast telegrams to all glaves.
The MDTO shall contain the synchronizatign™ \ ication
in the[MDT MST field.

The ATs (ATO throug smitted by the master with the configured telegram
length but the data fleld™M i ith 2eros . Each slave shall insert its data into its
allocafed data fj Thexsequence of the device data fields within the ATs
shall be indepen r of the topology as well as the predefined device
addregs. The maste imal xegeipient of the ATs.

The @ meaning of the MDT and AT MST fields shall remain
constant and thus-hs 2 length at each communication cycle.

Within nel there shall be no special time slots. Every participant may sgnd its
Ethermpet DL ing*this time slot depending upon configuration
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MDTO MDT1 MDT2 MDT3 ATO AT1 AT2 AT3 MDTO
H|M Hf M HIM H| M HI M H{M HIM Hf M H|M
D| S Df S D|sS D| s D| S D| S Dl s D| S D| S
RIT Rl T RIT RIT RIT RIT R|IT Rl T R|IT
4 — I D | . <]m“”nnnnnn”“
channe
NRT channel method 1
communication cycle R
MpTO MDT1 MDT2 MDT3 ATO ATT ATZ2 AT3 MDTO
H H|m Hm H|M HIM | [|H]|m H[m H[Mm H[m
plfs D|s D|s D|s ols ( |lo|s | |[o[s | ||ok€] S|
R[|T R|T R|T R|T R|IT [ |IR|T R|T R\\ KT
ooo <I |> < \ll oo ooag, ooo
RT channel NRT channel RT ne|
thod 2
B communication cycle -
Figure 7 — Telegram
8.2.6 |Cycle time

The dommunication cycle time, tsgyc,
whereias the value tscy = 31,25 ys shall-a

This gycle time may have
in theldistance between two

and a|maxi

j x tSqy

NOTE [j is an ordl

Therefore, the actual
MST ghall have i

j x tSqyc x 0,

eger and not related to the abbreviations.

7.2.2),

value

owing

The factors’0,999 9 and 1,000 1 take into account the deviation of the communication| cycle
time tBecyC, compared to the accuracy of the usual crystal oscillators (+100 ppm). Nofe that

the jitter shall not accumulate over several periods (i.e., the average value shall be zero).

8.2.7 Timing parameters

The following timing parameters shall be characteristics of the network:

a) tep — time by which the received signal shall be delayed by a forwarding slave (input to
output). This parameter shall be saved as an IDN in the slave;

b) t.ape — time by which the transmitted signal is actually delayed by the cable;

) ting — time between the transmitted and received signal at the master. The master shall

measure the network delay in CP0O. The network delay shall contain all forwarding and
cable delays in the network and shall be used for synchronization purposes.
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In the following text all timings refer to the "beginning of telegram" (see Figure 8). It is defined
as the last edge time of the Start DLPDU Delimiter (SFD).

IDLE | SSD | preamble | SFD |destination| source | EtherType |Type19| Type 19 FCS ESD
address address 0x88CD | header payload
A
beginning of telegram
Figure 8 — Beginning of telegram
Figurg 9 shows the medium access which is used at all time, except
MDTO...3 ATO...3 NRT channel
HM H|M <\H
DS D|S |
RIT| R[T R
N
ty
) ts (begin of IP)
t7 (end of IP) (\ /\> > method 1
. s N¢
) e N NN (X T ]
MDTO...3 NRJ~channel 70..0 MDTO...3
o N o
R|T| [ (-\ R|T R|T
S > method 2
SN B
7

During
(see §.2.2.
slots ¢

The ni

ithin the RT channel.

aster shall transmit to each slave the AT transmission starting time, t;, as well

slaves
time-

s the

beginning and ending times of the NRT channel, tg and t; respectively. These starting times

for the transmitting time-slots for the telegrams are defined below, whereas the jitter has been
incorporated in t4:

a)

t; — AT transmission starting time: this is the nominal time interval between the beginning

of MDTO and the beginning of ATO. This parameter shall be determined by the master and
stored in the associated devices as an IDN;

Jyy — Jitter in t;: this is the maximum deviation of the beginning of the ATO. It is the

allowed deviation of the time interval f;. The actual time interval between the beginning of
MDTO and the beginning of ATO shall lie between t; - Jiy and t; + J;;. Ji1 shall have the
same value as the jitter of MDTO, Jig, .. See Table 1;

t, t7 — Time-slot of NRT channel (t5 begin of NRT channel, t; end of NRT channel). Within

the NRT channel there shall not be any special time-slots. Every participant shall be able
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to send its Ethernet DLPDUs during this time-slot. The time parameters (fg and t;) shall be
set by the master in communication phase 2 (CP2).

8.2.9 NRT communication mechanisms

8.2.9.1 Introduction

Before the Type 19 real-time communication is initialized, communication with the slaves shall
use standard Ethernet mechanisms if it supports this function. As soon as initialization has
started or is done, standard Ethernet communication shall be possible only in the NRT
channel.

end their Ethernet
e Type 19
; ports.
Ethermet DLPDUs may be forwarded either immediately or later degending ication
load (see 8.2.5).

During the NRT channel (time slot between t5 and t;) the participants shal
DLPDUs on one port depending on the frames destination MAC addre

Loophack with forward shall never be active while the NRT Shanhel i ) e¥en ifa participant
detecfs a communication interruption and becomes the la 2Jn 8 h
8.1.3)

8.2.9.p Slaves within a line or a ring

If a slave receives a telegram of any & ahnel is active and while it is
transmitting an Ethernet DLPDU, the agsmitte hernet DLPDU shall not be
interrypted and the incoming telegram s

Slave$ shall always send i S ! ogn one port (P1 and P2 depending on

the dgstination MAC addrs i a ing conditions are met before doing|so:

a) it [is not already forwardin g ; otherwise the slave shall wait uniil this
telegram haﬁn ;

b) the remainin . e ion, is long enough to fully transmit its own Ethernet
DYPDU;

c) itsf memory R gpacity for storing at least one new incoming Ethernet
DUPDU with maxi

If the Elay . ' d the right port, they shall send the frame on both ports.
8.2.9.8

Althodgh thexlastslaye in a line (see 8.1.3) has its loopback active, it shall check for any
incomjng (Ethernet DLPDU on its other port. It shall forward Ethernet DLPDUs if it§ NRT
channfelis active, provided that the remaining duration of this NRT channel is long enotgh to
fully t Tttt . ST, i i ive, the last
slave shall store all incoming Ethernet DLPDUs. It shall forward one or several of them as
soon as the NRT channel is active again, provided that the remaining duration of this new
NRT channel is long enough.

8.2.10 Telegram timing in CP0

The communication cycle time shall be preset by the master with 1 ms < g, < 65 ms. The

telegram timing of CPO is shown in Figure 10. No transmission time is specified for ATO, but it
shall be transferred after MDTO and before time {g;,;; is started.
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MDTO ATO

GUS‘ 44u§ NRT channel MDTO

Him{P|F H M| F Him{P|F

Ds?c Ds?c DS?C

R|T|,|s RT|,|s RIT||S
[

0-100us Jitter
>

teinit = 650 us
t7nit = 950 us

1ms < t,,<65ms (\

Figure 10 — Timing diagram of CP0

A

a
A

8.2.11 Telegram timing in CP1 and CP2

Two t¢legram set-ups are possible in CP1 and CP2. One-has\a miny unication| cycle
time ¢f 1 ms and can address up to 255 slaves; the othernha \imum communication
cycle fime of 2 ms and can address up to 511 slaves.

a) THe communication cycle time shga < g5 ms.
THe telegram transmission starting\imes_during\CP 1yand CP2 are shown in Figure {11. No
trgnsmission times are defined by M ~but’'they shall all be transfefred in
that order before the time fg;,;; is shall not send MDT1 nor AT1| if the

time tg;; (begin of NRT channel) is e AT1 (for example if jitter too large).

b) THe communication ¢ ' : et iy e master with 2 ms <= tScyc <= §5 ms.
ThHe telegram trangmissian starting tip ing CP1 and CP2 are shown in Figure 12. No
trgnsmission time ' VIDT2, MDT3 , ATO, AT1, AT2 and ATR; but
they shall al tragsferreg der before the time t6init is started. This set-Up can
address up t init
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MDTO MDT1 ATO AT1 MDTO
105us

105us | 105 1050s || 105ps NRT channel e
< > < » < > -t » < »
HM[|P|F| TH|M[B|F HIm|P|F| |H|m|P|F nm[P[F
DS?C Dsfc Dsf: DS?C DSTC
RIT| S| |R|T|.|S RIT|.|S RIT|_|S RIT| |S

a a a a / / a

0-100psJitter

< tginy = 650 ps

< tzins = 950 us

<

1ms< ¢, < 65ms
p oy /\

Figure 11 — Timing diagram of CP1 and CP2 with

MDPTO MDT1 MDT2 MDT3 ATO0 AT1 AT2 AT3 MDITO

10pus 105us 105us | | 105ps 105ps 105ps || 105us 105us T 105s

< > > |« > |« > |- » > > » < >

HIM[C |F HMPIEL dH{m (B TH|{M|PIF|  [HM[P|F| [H|m[C|F||H[m|P|F z DlF X GG
a a a a a a a a E

o|s[7|c o|s|3|c| p|s|flc| PpoIs|c| |pjs|?lc| |p|s|f|c|[p|s|ic s|%c o|s|dlc

R|T|'[s RIT[Ys| [RIT|Ys| |RIT|[Ys| [R]T|'s| [|R|T| |s|[R|T| ]S (IR|T|/TSY RITI{ls
a a a a a a a a 9

0-100psditter
«—>

teni = 1050 ps

A

tzins = 1950 ys (

2Ms< bop < 65@\ /\\

%)
]

Y

have
bts for

The synchrenizatiogn shall be used for synchronizable slaves which supports SCP_Syng only
and consists of several functions.

) Compensatiomofthe physicatdetay times(tring);

) Determination of the synchronization reference time (TSref) related to ring delay;
c) Trigger of synchronization with end of MST (TTref);

)

Determination of the optimal synchronization time (TSync) related to the processing times
in the slaves.

The master shall measure the network delays in CP0O, CP1 or CP2 as specified in this clause.
The master shall transmit the ring delay (S-0-1015) to all synchronizable slaves. The master
may measure also the physical delay times in CP4 for monitoring and diagnosis purposes.

Then the slaves shall calculate its internal synchronization timing (IDN S-0-1016). This
synchronization time and all times derived from it in the slave shall be activated with a
procedure command (IDN S-0-1024). The status of synchronization shall be shown in the
connection control produced by the corresponding slave.
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Synchronization shall be generated once per communication cycle by the MDT-MST of MDTO
only (see Figure 13). The MDT MST shall be protected via CRC by the master. The end of the
MDT MST shall be a constant in every communication cycle and shall yield a stable
synchronization signal. The slaves shall check the MDT MST data via CRC and evaluate the
data of MDT MST.

MDTO MDT1 MDT2 MDT3 ATO AT1 AT2 AT3 NRT channel MDTO
HIM H| M H[M H| M H|M HIM H{M H|I M H|IM
D| S D| S D|S D| S D| S D|S D| S D| S D| S
RIT - Rl T R|IT RIT RIT R|IT RIT RI T Rl T
N—
<:' S ':> <}- ':> <]muuuuuunuununun

KT channel
communication cycle /\(\
g /\k

N o~

synchronization signal (once per cycle)

Figure 13 — Synchronization timi

In ling or ring topology each slave shall receive t provides for two
synchronization signals with a constant delay (see/Fi \ two signals shall be
combined to one synchronization trigger.

IDLE | SSD | preamble | SFD |destinatign urce |EtherTylle| WMDT SERCOS FCS ESD
address id S 0OX88CED\ MS data field

(oo e
I \SERCOS
type phase CRC
MDTO
1 byte 1 byte 4 bytes

stable synchronization sigrjal

9 Er

9.1 HRai

A telegramshall be invalid if any of the following faults occur or any combination hereof:

a) any of the Ethernet relevant DLPDU controls as per ISO/IEC 8802-3 is not correct;

b) the length of the Type 19 telegram does not correspond to the length defined during
initialization;

c) the telegram does not arrive within the defined time tolerance limits;

d) the CRC check in Type 19 telegram header is not correct.

9.2 Response to MDT and AT telegram failure
9.2.1 General
If a telegram failure occurs, the master and the slave shall respond as follows:

a) the synchronization of the interface shall be maintained;
b) internal counters shall be incremented for missing telegrams;
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The application profile may specify additional response (for example: on the basis of the last
correct command values, a power drive system shall calculate internal command values to
replace the data of the missing telegram, as specified in FSP_Drive).

The parameter IDN S-0-1003 defines the maximum number of communication cycles in which
a slave may not receive its relevant telegrams in CP3 and CP4. The slave shall switch from
CP3 and CP4 back to NRT mode if it did not receive its relevant telegrams within more than
the user-defined quantity in IDN S-0-1003. After half the amount of cycles specified in this
parameter, the slave shall set the communication warning bit in its device status (bit 15).

9.2.2 Error counters in the master and the slave

In order to make available the amount of errors recognized in the slaves N are defined

and shall be implemented in the slaves:

a) IDN S-0-1028: This IDN shall be used to show the maximu cutive
telegram loss occurred;

b) IDIN S-0-1035: This IDN shall be used to show the tota osses
ogcurred.

9.2.3 |Error effects on communication phases

9.2.3. Ascending communication phases

The sequence of communication pha 3, 4).

If this|sequence is not maintained, the ror bit

shall e set in C1D.

9.2.3.2 Descending com

A chapge of the CPs i

If the Imaster switche | then

immeiiately ret cation

error bit shall thenvbe

9.3 S§ervice chax

Type 19 S : -4-16,

7.3), with the followi

a) the erromhit (bit)\s de

b) if the slave recoghizes an error, it shall acknowledge in addition by sending the error
codes'in’'the SVC INFO field (see 5.5.7.3.3);
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Annex A
(normative)

IDN - Identification numbers

IDN specification

See IEC 61158-4-16, A.1.

Excep
are s¢

A.2

Table
shall s

Applic
IEC 6

tion: As compared to Type 16, the numbering is extended to 32 bi
t to zero if not used.

Identification numbers in numerical orders

A.1 lists the IDNs which are related to communication
upport. Their detailed description appears in A.3.

ation-specific data content is specified in (other
800-7-20x.

Table A.1 — List of relevant’\communication-related IDNs

evice¥ of thi

dards,

IDN number ( IDN“ame

S-0-0014 Interfice statudg,  \ N\

S-0-0015 \ Tel%}l\tyw \\/

S-0-002 1’\ |Q‘N\Qstw(aration data for CP2

S-0~Q02 IDN¢glist\of invglid operation data for CP3
2

WZ/(S\\ \ Bc{\fig aM list for signal status word

s-%(y \Wsition check
8&01\2\8 CP4 transition check

§>Q-\})\K44\ \ Signal status word

s-o&ﬁs \ Signal control word

\N)B\ﬁw\ ) IDN-list of configurable data in the AT

6 bits

5 type

ample

\S-\0-01§§ IDN-list of configurable data in the MDT
S-0M8 IDN-list of configurable data as consumer
S-0-0329 Bit number allocation list for signal control word
S-0-0360 MDT data container A1
S-0-0361 MDT data container B1
S-0-0362 MDT data container A list index
S-0-0363 MDT data container B list index
S-0-0364 AT data container A1
S-0-0365 AT data container B1
S-0-0366 AT data container A list index
S-0-0367 AT data container B list index
S-0-0368 Data container A pointer
S-0-0369 Data container B pointer

S-0-0370 MDT data container A/B configuration list
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IDN number

IDN name

S-0-0371 AT data container A/B configuration list

S-0-0398 IDN list of configurable real-time/status bits

S-0-0399 IDN list of configurable real-time/control bits
S-0-0444 IDN-list of configurable data in the AT data container
S-0-0445 IDN-list of configurable data in the MDT data

container

S-0-0450 MDT data container A2

S-0-0451 MDT data container A3

S$-0-0452 MDT data container A4 /\
S-0-0453 MDT data container A5 /\\ L
S-0-0454 MDT data container A6 /\ \
S-0-0455 MDT data container A7 \
S-0-0456 MDT data container A8 N A
S-0-0457 MDT data container A9 ¢ N\ Y&~ \|
S-0-0458 MDT data container A10 O\ N
$-0-0459 MDT data container Bf ™ P
S-0-0480 AT data containef A2\~ / J\

$-0-0481 AT data vontafneray” & \J

S-0-0482 AT datarcontainerad 30 N/

$-0-0483 AT ddfta containeh ABN

S-0-0484 AT data containgr ABN

$-0-0485 AT data'sontainer AT/

5-0-048¢ AT dateSontainer AB

s ) \| ATdatdcontdjner A9

S90.0488 \ AT dathorftainer A10

S-0 5\9\0 \Im}{\da{a container A2 configuration list

8&04 1 \I\/I/D7(data container A3 configuration list

WZ\ \ MDT data container A4 configuration list

s-e&b‘s \ MDT data container A5 configuration list
N)-b{@\) MDT data container A6 configuration list

-0-04§§ MDT data container A7 configuration list

S-0-0496 MDT data container A8 configuration list

S-0-0497 MDT data container A9 configuration list

S-0-0498 MDT data container A10 configuration list

S-0-0500 AT data container A2 configuration list

S-0-0501 AT data container A3 configuration list

S-0-0502 AT data container A4 configuration list

S-0-0503 AT data container A5 configuration list

S-0-0504 AT data container A6 configuration list

S-0-0505 AT data container A7 configuration list

S-0-0506 AT data container A8 configuration list

S-0-0507 AT data container A9 configuration list

S-0-0508 AT data container A10 configuration list

S-0-1000 SCP Type & Version
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IDN number

IDN name

S-0-1002 Communication cycle time (tScyc)

S-0-1003 Allowed MST losses in CP3/CP4

S-0-1005 Minimum feedback processing time (f5)

S-0-1006 AT transmission starting time (t4)

S-0-1007 Feedback acquisition capture point (t4)

S-0-1008 Command value valid time (t3)

S-0-1009 Device Control (C-Dev) offset in MDT

S-0-1010 Lengths of MDTs [
S-0-1011 Device Status (S-Dev) offset in AT A(\\ ~
S-0-1012 Lengths of ATs < \
S-0-1013 SVC offset in MDT N\ N\
5-0-1014 SVC offset in AT N OO
S-0-1015 Ring delay & \ \ >
S-0-1016 Slave delay / A \
$-0-1017 NRT channel transmi siogﬁae ,(\t6>q{t7)\/
S-0-1019 macdudress N\ N [ P >
S-0-1020 IP addess R )

$-0-1021 Subngtask N

S-0-1022 Gate(Q,ay Z@dress >

s-0-1023 SYNGitter SO D

S-0-10241\ \k SrY\NC}e\kweasuang procedure command
S-0-102 rsMof mmunication hardware

Rt

\r;@c\tiv MTU

Err& counter MST-P/S

\Eﬁor counter Port 1 & Port 2

-0 03
S-M) \ \/ Device address

-02 1 \ AT Command value valid time (t9)
S\-0-1a¥\4 Device control
W Device status
S-0-1046 List of device addresses in device
S-0-1T090.X.1 connection setup
S-0-1050.x.2 Connection Number
S-0-1050.x.3 Telegram assignment
S-0-1050.x.4 Max. Length of Connection
S-0-1050.x.5 Current length of Connection
S-0-1050.x.6 Configuration List
S-0-1050.x.8 Connection control
S-0-1050.x.10 Producer cycle time
S-0-1050.x.11 Allowed Data Losses
S-0-1050.x.12 Error Counter Data Losses

S-0-1050.x.20

IDN Allocation of real-time bit
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IDN number IDN name
S-0-1051 Image of connection setups
S-0-1100.0.1 Diagnostic counter sent SMP fragments
S-0-1100.0.2 Diagnostic counter received SMP fragments
S-0-1100.0.3 Diagnostic counter dropped SMP fragments
S-0-1101.x.1 SMP Container Data
S-0-1101.x.2 List of session identifiers
S-0-1101.x.3 List of session priorities

NOTE—AtothertDNmmumbersare Teservetd:

A.3 | Detailed specification of communication-related ID

A.3.1 Type 16 IDNs that are relevant for Type 19
IDNs $-0-0001 to S-0-0999 are specified in IEC 61158-4-16

Excegtion: All IDN-related IDNs use 4 octets instead/of 2©

A.3.2 IDN S-0-1000 SCP Type &

A.3.211 Attributes

Table|A.2 shows the possible attributes for

% |
rib S

Ta A.2 - DN S-0-1000
N ~
Ittribute | \ Value
Name < SQD Type<& V}Qion \/
Versior — \/\ )
Length / va?P\bIe
Display] Format \né‘ngd ecim\a1/
Min. input value \—
Max. inquam(\\ —
Scaling resomﬁ@{\ —
Unit

A.3.2.2 Description

The SCP Type & Version contains a list of the communication capabilities of this slave device
and the dedicated version.

The bits 15 ... 8 indicate the function group which is available in the slave device, bits 7 ... 0
indicates the version of the function group.

A.3.3 IDN S$-0-1002 Communication cycle time
A.3.3.1 Attributes

Table A.3 shows the possible attributes for this IDN.
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Table A.3 — Attributes of IDN S-0-1002

Attribute Value
Name Communication cycle time (tScyc)
Version —
Length 4
Display Format Unsigned decimal
Min. input value 31,250
Max. input value 65 000,000
Scalingfresolution 1
Unit us

A.3.32 Description

The communication cycle time of the interface defines then NTNg ich the|cyclic
data are transferred. The communication cycle time shafl be dgfine ,25 us, 63,5 us,
125 u$, 250 us, ..., up to 65 000 ps in steps of 250 us 9 \icatiomeycle time shall be

transferred from the master to the slave during CP2 ive\in the master gnd all
slaveg during CP3.

Min/mlax input values are mandatory.

A.3.4 IDN S-0-1003 Allowed MST Ic (04
A.3.41 Attributes

Table|A.4 shows the pgssi

<§ Ta A< Attribites of IDN S-0-1003

Attribute \/\ } Value

Name { \A@wwwsse}in CP3/CP4
Version /\ \

Length \ ¥ \ \/

Displayf Fﬁqat \ \ Unsig\;ed decimal
X

Min. ingput value —

Max. input valte ‘

Scalingfresolution —

Unit —

A.3.4.2 Description

This parameter defines the maximum number of communication cycles in which a slave may
not receive the MST in CP3 and CP4. The slave shall switch from CP3 or CP4 back to NRT
mode if it did not receive its MST within more than this user-defined quantity. After half the
amount of cycles specified in this parameter, the slave shall set the communication warning
bit (bit 15) in its device status.

Whereas this parameter shall be set to a value that is large enough (compare to S-0-
1050.x.11), so that the master can keep communicating with undisturbed sub-devices for
safely stopping the other parts of the machine.
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A.3.5 IDN S-0-1005 Minimum feedback processing time (t5)

A.3.5.1 Attributes

Table A.5 shows the possible attributes for this IDN.

Table A.5 — Attributes of IDN S-0-1005

Attribute Value
Name Minimum feedback processing time (t5)
Version
Length 4 (
Display] Format Unsigned decimal /\< N

Min. ingput value —

Max. input value —

Scalingfresolution 1

Unit 0,001 us

A.3.52 Description

The time f; determines the minimun time_d i ired by a drive betwegn the

start ¢f feedback acquisition and the next AY

be de¢lared by the drive in such a way,
durind the next drive telegram. Theg
synchfonize the measurempie i

appropriately for all drivess

A.3.6 IDN S-Ojoo
A.3.6/1 Attribufe
Table|A.6 shows¢he\pe

e A.6 — Attributes of IDN S-0-1006

shall

DOl unit
er to
1007)

(N
Attribute \ \ > Value

Name AT transmission starting time (t4)
Version —

Length 4

Display Format Unsigned decimal

Min. input value T1min

Max. input value tScyc

Scaling/resolution 1

Unit 0,001 ps

A.3.6.2 Description

The AT transmission starting time determines when the master sends the ATO during CP3 and
CP4, following the MST. This parameter shall be transferred by the master to the slave during

CP2.
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A.3.7 IDN S-0-1007 Feedback acquisition capture point (t,)

A.3.7.1 Attributes

Table A.7 shows the possible attributes for this IDN.

Table A.7 — Attributes for IDN S-0-1007

Attribute Value
Name Feedback acquisition capture point (t4)
Version
Length 4
Display] Format Unsigned decimal
Min. ingput value 0

Max. input value —

Scalingfresolution 1

Unit 0,001 ps

A.3.72 Description

The time t, determines the time dufation bgtwee dback
acquigition capture point. In this way hpture
point for the feedback for all drives tha sures
synchfonized data acquisition of the f all set
the adquisition capture poip of the feedba He AT transmlssmn starting timg (S-0-
1006)| the requested mi - ing time (S-0-1005) and the communication
cycle fime (S-0-1002) i

Table|A8 'shows the possible attributes for this IDN.
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Table A.8 — Attributes for IDN S-0-1008

Attribute Value
Name Command value valid time (t3)
Version —
Length 4

Display Format

Unsigned decimal

Min. input value 0

Max. input value tScyc
Scalingfresolution 1

Unit 0,001 us

A.3.82 Description

The time t; determines the time at which the drive is allow & mand

valueg after the completion of a MST. In this way the master prgvid value
valid [time for command values among all coordirated . ¢ s the

commjand value valid time during CP3.

A.3.9 IDN S-0-1009 Device Contr
A.3.91 Attributes

Table|A.9 shows the possible attributes for

%
rib

Ta A.9 - DN S-0-1009
N ~
Wttribute L \ Value
Name ) Device Cafitrol (G-De) o¥fset in MDT
Version — \/\ )
Length /

Display] Format

Voxeomal

Min. input value\

e

Max. inpm/\vam\\

1 49}\

Scalingfresoluti

N

1

Unit

A.3.9.2 Description

The Device Control offset in MDT defines the position of a real-time data field of the slave in
one of the four MDTs, expressed as an octet position. The offset shall start with OxE for the
initial data octet after the Type 19 header within the MDT. This parameter shall be transferred
by the master to each slave during CP2. It shall become active during CP3 in the master and

slave.

Table A.10 shows the structure of this IDN.
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Table A.10 — C-Dev Offset in MDT

Bit number | Bit value Description
15-14 00 No others values allowed
13-12 — MDT-number
00 MDTO
01 MDT1
10 MDT2
11 MDT3
TT-0 — MDT RTC Offset in octet

A.3.11 IDN S-0-1010 Lengths of MDTs
A.3.10.1 Attributes

Table|A.11 shows the possible attributes for this IDN.

Table A.11 — Attributes of iDN 10

;

2

G

Attribute AN\ Vajue
AR

Name Lengths of MDTs / /\\ %

b

/

Version \
Length 2, variable

Display] Format Unsigned decimal \ (\ \/

Min. input value 0 < /\\ \) >

N
Max. input value N94}<{et\‘ ~ )

Unit

Scalingfresolution i N\ N
<__<

A.3.10.2

The lengths\of the jn the
lengths ys be
programs slave
shall pe info o’master during CP2 of the lengths of all configured MDTs. If shall

beconpe active-in naster and slave during CP3.

Figurg A<¥ shows the structure of this IDN as an example.

$-0-1010
8
8
1400 = == = MDTO: Length = 1400Byte
500 |m= == =» MDT1: Length = 500Byte

0 = == = MDT2: not existent

0 == = MDT3: not existent

Figure A.1 — Lengths of MDTs (example)
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A.3.11 IDN S-0-1011 Device Status (S-Dev) offset in AT
A.3.11.1  Attributes

Table A.12 shows the possible attributes for this IDN.

Table A.12 — Attributes of IDN S-0-1011

Attribute Value

Name Device Status (S-Dev) offset in AT

Version —

Length 2 /\

Display] Format Hexadecimal /\\ ~
Min. input value 14 (one slave) /\ \
Max. input value 1492 \

Scalingfresolution 1 \ \\
Unit — < \ \ \

A.3.11.2 Description

The Device Status offset in AT define
of the| four ATs, expressed as a octet positi e offget
data qctet after the Type 19 header withi S )s pa

Table|A.13 shows the str

Description

5-1\4\/\\/0}) No others values allowed
1%/) — | AT-number

00 ATO
01 AT1
> 10 AT2
11 AT3
11-0 — AT RTC Offset in octets

@ data field of the slave
shal] start with OxE for the

master to each slave during CP2. It sha enduring CP3 in the master and sl

n one
initial
by the
ave.

A.3.12 IDN S-0-1012 Lengths of ATs
A.3.12.1  Attributes

Table A.14 shows the possible attributes for this IDN.
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Table A.14 — Attributes of IDN S-0-1012

Attribute Value
Name Lengths of ATs
Version —
Length 2, variable
Display Format Unsigned decimal
Min input value 0
Max. input value 1 494 octet

Scalingfresorution

T

Unit

A.3.12.2 Description

The le
of the
config
CP2d
CP3.

Figure

A.3.11
A.3.13.

offset in MDT

: Length = 1400Byte

N
2500 AT1:
RO - AT2:
0 = == = AT3:

Length = 500Byte
not existent

not existent

e A.2 — Lengths of ATs (example)

Table|A15 shows the possible attributes for this IDN.

ngths
he not
juring
during
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Table A.15 — Attributes of IDN S-0-1013

Attribute Value
Name SVC offset in MDT
Version —
Length 2
Display Format unsigned decimal
Min. input value 8
Max. input value 1484
Scalingfresorution T
Unit — (

A.3.13.2 Description

The JVC offset in MDT defines the position of a service ch nel fex.@\slawe i/Mn MOTO or
MDT1], expressed as a octet position. The offset shall sta 3 initial datq octet
after the Type 19 header within the MDT. Every slave hy the master fduring
CP2 of the offset of the service channel in the MD p2 mete shall become [active
durind CP3 in the master and slave.

Table|A.16 shows the structure of this/1D

Table A. S ffs

B)'\number B\{ vaf\{e D iption
\ 15\K4( \ \PJo Ws values allowed
12 ( — \Mlyl-number

"5 | MDTO

ot | moT

\/(0 MDT2

Reserved

119, — MDT SVC-Offset in octets

A.3.14 offset in AT

A.3.14.

Table|A.17 shows the possible attributes for this IDN.
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Table A.17 — Attributes of IDN S-0-1014

Attribute Value
Name SVC offset in AT
Version —
Length 2
Display Format Unsigned decimal
Min. input value 8
Max. input value 1484
Scalingfresorution T
Unit — (

A.3.14.2 Description

The §VC offset in AT defines the position of a service channe| of tF ve 0 or AT1,
expregsed as a octet position. The offset shall start with 0X8 fo i ata octet affer the
Type [19 header within the AT. Every slave shall be informeth\by iR er during CP2 |of the
offset|of the service channel in the AT. This parametg s ive during CP3|in the
master and slave.

Table|A.18 shows the structure of this/1D

Table A - ffset in A

%number é\t vai{e D iption

\ 13\{1( })O\ \Pllo ?@grs values allowed
12 < \A'I'/Aumber

D0 )| ATO
Q "\ AT
Q Ao AT2
11 Reserved
11 _ AT SVC-Offset in octets
A.3.1% g delay

A.3.151

Table|A.19 shows the possible attributes for this IDN.



https://iecnorm.com/api/?name=c482a5a54c0818322d45a76a0b62e229

61158-4-19 © IEC:2010(E)

— 85—

Table A.19 — Attributes of IDN S-0-1015

Attribute Value
Name Ring delay
Version —
Length 4
Display Format Unsigned decimal
Min. input value 0
Max. input value —
Scalingfresorution T
Unit 0,001 ps
A.3.1%.2 Description
The master determines the ring delay and transfers it in CP2 t 2 shall
use the ring delay for adjusting its synchronization time. tment
the slave shall determine the synchronization count or the P and S

channfel.

A.3.1I IDN S-0-1016 Slave delay (P/S)
1

A.3.16.

Table

Attributes

N S-0-1016

Attribute [\

Name

('\ \_j Value
>

Version

Length

Displayf

Format

RN
e

Min. ing

ut valu(\ (x

Max. in

putvatue\ N\

Scaling

re\su{tion

Unit

X

A.3.16.2

Description

The slave delay shall include two 4 octet elements. The first element shall be the SYNCCNT-
P, the second element shall be the SYNCCNT-S. SYNCCNT-P shall be the delay from the
MST-P to the synchronization time and SYNCCNT-S shall be the delay from the MST-S to the
synchronization time. With SYNCCNT P/S the master shall determine the physical order of the

slave in the topology.

A.3.17 IDN S-0-1017 NRT channel transmission time

A.3.17.1  Attributes

Table A.21 shows the possible attributes for this IDN.
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Attribute Value
Name NRT channel transmission time
Version —
Length 4, variable
Display Format Unsigned decimal
Min. input value 0
Max. input value < tScyc
Scalingfresolution 1 /TN
Unit 0,001 ps /\&

A.3.17.2 Description

The tfansmission time of the non-real-time channel (NRT shanpel
elemegnt the time tg (begin of NRT channel) and in the secd

channel). If t5 is set to 0, the NRT channel shall not bg d
A.3.1 IDN S-0-1019 MAC address

A.3.18.1 Attributes

Table|A.22 shows the possible attributes\for

2l e first
e time t; (end df NRT

Table A.22 -+ At{ribute pS-0-1019
Attribute X \ \( N Value
Name I\}Ik&‘\ap\me\ss (\ \_/
Version % > >

Length riable

Max. in

B
c
=
<
o

AN
Display] Format N Hex\éiec?ﬂv@l \/\
Min. ingput value \ — \/
2N
W\

i

Scaling

Unit

/
4(

A.3.18.2/ \_Description

The slave inserts his MAC address in this parameter.

Figure A.3 shows the structure of this IDN.
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$-0-1019 FF _FF FF_FF_FF FF

6

6

FF

FF

FF

FF

FF

FF

Figure A.3 — Structure of MAC address
A.3.1I IDN S-0-1020 IP address
A.3.19.1  Attributes
Table|A.23 shows the possible attributes for this IDN.
Table A.ZW@(S% ID s®1
Attribute /l Nalue

Name IP address \ (\ >
Version —ON ALY DS
Length T\V&ll’l le ~ )
Display] Format Panim&
Min. input value < % {
Max. input value /x ~ >
Scalingjresolution \k >
Unit
A.3.19.
This IDN contai IP address. The master may change the IP address for NRT channel
commjunication.
Figur(-_ AAstowsthestructureof thistBiN:
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IPv4 I $-0-1020 10.19. 3 . xxx

4
4
10
19
3

XXX

Figure A.4 — Structure of IP address

A.3.21 IDN S-0-1021 Subnet mask
A.3.20.1 Attributes

Table|A.24 shows the possible attributes for this IDN.

Table A.24 — Attributes of | -0

(\ A\
Attribute O\ /\ > vélue(\) ‘\)
VN

Name Subnet mask

Version —

Length 1, variable

NN
Display| Format Uns@ne}\QeM\ \) N >
o )

Min. ingput value

™~
Max. input value E \ \

Scalingfresolution Q 1

<
Unit > NN

A.3.2

This 1D i the sybnet mask. The master may change the subnet mask fofr NRT
chan icati

Figur Structure of this IDN.

S-0-1021 10.19. 3 . xxx

4
4
10
19
3

XXX

Figure A.5 — Structure of subnet mask
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A.3.21
A.3.211

Attributes

—89 -

IDN S-0-1022 Gateway address

Table A.25 shows the possible attributes for this IDN.

Table A.25 — Attributes of IDN S-0-1022

Attribute

Value

Name

Gateway address

Version

Length

1, variable

Display]

Format

Unsigned decimal

Min. ing

ut value

Max. in

put value

Scaling

resolution

1

Unit

A.3.21

This IDN contains the gateway addr
hannel communication.

NRT ¢

Figure

9,

A.3.2]

.2 Description

A.6 shows the structure of this

X

igure A.6 — Structure of gateway address

2 |DN-S-0-1023-SYNCjitter
A.3.221

IPv

N

10.19. 3 . xxx

XXX

ss for

Attributes

Table A.26 shows the possible attributes for this IDN.



https://iecnorm.com/api/?name=c482a5a54c0818322d45a76a0b62e229

-90 - 61158-4-19 © IEC:2010(E)

Table A.26 — Attributes of IDN S-0-1023

Attribute Value
Name SYNC jitter
Version —
Length 4
Display Format Unsigned decimal

Min. input value —

Max. input value —

Scalingfresorution T

Unit —

A

A.3.22.2 Description

The master shall program the maximum synchronization jitter.
determine the width of the MST receive window.
synchfonization jitter.

A.3.23 IDN S-0-1024 SYNC delay measuring profedure cg
A.3.23.1  Attributes

Table|A.27 shows the possible attributes foxthis ID

Table A.27 { Attribut f IDN_S-0-1024

he slhve to
window [is 2x

Attribute ( /\\ \) R > Value

Name NNC\s@ay\#neNrinN\mcgdure}ommand
L N

Version
Length < \/

2_ <
Display| Format I}D\M \/\ )
>~ )

Min. ingput value (

Max. input value \T

Scaling resoluthaQ \1\ \/

FT EQ\ W N
&

A.3.23.2 Nn

After activation of this procedure command the slave shall determine the slave dela
0-1016) depending on the ring delay (S-0-1015).

PAS) (S-

a) In CP2 the positive acknowledgment is generated if the slave was able to determine valid

slave delay (P/S). In this case the slave synchronizes in CP3 automatically.

b) In CP3/4 the positive acknowledgment is generated if the slave was able to determine

valid slave delay (P/S) and the slave has synchronized again.

Otherwise the slave will generate a negative acknowledgment and diagnostic codes in the

diagnostic number (S-0-0390).

The master has to activate this procedure command

a) and wait until it is finished in CP2 before activation of S-0-0127;

b) in CP3 and CP4 after the ring recovery
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in every slave which has to be synchronized.

A.3.24 IDN S-0-1026 Version of communication hardware
A.3.24.1 Attributes

Table A.28 shows the possible attributes for this IDN.

Table A.28 — Attributes of IDN S-0-1026

Attribute Value
Name Version of communication hardware TN
Versior — A
Length 1, variable /\\
Display] Format Text \ \ )
Min. input value — < \ \ x
Max. input value — /\\ \\ \
Scalingfresolution 1 \ \ )
Unit - / VAN \

A.3.24.2 Description

This parameter contains the version of the i nmunieation hardware.

A.3.2%
A.3.25%.

Table

fsibutes of IDN S-0-1027.0

A

2\,
Attribute < / Value

Name /\ }%eq ste TU

Version \ \—\

congin] N2

Display] Format N Unsigned decimal

Min. input vatue —

Max. inputdalue —

Scaling/resolution 1

Unit —

A.3.25.2 Description

The requested MTU defines the maximum number of octets, that may be sent within the NRT
channel by higher layers. This IDN only defines the target value for the MTU and is used to
calculate the effective MTU which can be read from S-0-1027.0.2. The effective value may be
between the limits of the

different from the target value, if the target value does not lie in
current phase.
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A.3.26 IDN S-0-1027.0.2 Effective MTU
A.3.26.1 Attributes

Table A.30 shows the possible attributes for this IDN.

Table A.30 — Attributes of IDN S-0-1027.0.2

Attribute Value
Name Effective MTU
Version —
Length 2

Display] Format Unsigned decimal

Min. ingput value —

Max. input value —

Scalingfresolution 1

Unit —

A.3.26.2 Description

This IDN is the current MTU. The curre 7.0.1.

A.3.27 IDN S-0-1028 Error counter MST-P
A.3.27.1 Attributes

Table|A.31 shows the po

Attribute Value

Version
Length < 2\ >

N
N AN
Name /\ ErNoNerhlj&ﬁ\g’\‘S/
N N
A\N

Displayf Fg/m\a\\ n%ned decimal

Min. ing ut%\ \/

Max. input value

Scalingfresolution 1

Unit —

A.3.27.2 Description

The MST error counter is incremented if a valid MST is neither received on port 1 nor on port
2 in communication phases 3 and 4.

The MST error counter shall stop counting as soon as it reaches 65 535. It means that if the
counter has a value of 65 535, there may have been more than 65 535 invalid MST's (for
example: noisy transmission over a long period of time).

The error counter MST-P/S is reseted with S-0-0127.
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A.3.28
A.3.28.1

—-03 -

IDN S-0-1035 Error counter Port 1 & Port 2

Attributes

Table A.32 shows the possible attributes for this IDN.

Table A.32 — Attributes of IDN S-0-1035

Attribute Value
Name Error counter Port 1 & Port 2
Version —
Length 4
Display] Format Hexadecimal

Min. ingput value

Max. input value

Scalingfresolution 1
Unit —
A.3.28.2 Description

This counter counts all Ethernet errors/Such a

b) regpeived Ethernet frames with a defective ligned
frgmes.

The Igw word represents port

The cpunter shall cation

cycle.[ The cou r. The

maxinpum value iS\0OxF on.

A.3.21 IDN S-0
A.3.291

Table [AS

Table A.33 — Attributes of IDN S-0-1040

Aftribute Value
Name Device address
Version —
Length 2
Display Format Unsigned decimal
Min. input value 0
Max. input value 511

Scaling/resolution

1

Unit

A.3.29.2

Description

This parameter contains the device address which is assigned to the sub-device.
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a) If the sub-device has no address switch the sub-device shall store the known address in
this parameter;

b) If the sub-device contains an address switch so this operational data is not changeable.

The default value shall be 0.

A.3.30 IDN S-0-1041 AT Command value valid time (t9)
A.3.30.1 Attributes

Table A.34 shows the possible attributes for this IDN.

Table A.34 — Attributes of IDN S-0-1041 /\(\

Attribute Value /\\ \
Name AT Command value valid time (19) \ \/
Versior — < \ \ >
Length 4 (\\ \\ \
Display] Format Unsigned decimal

N/
>

Min. input value — )

[
Max. input value — f\\)/ A\

X
Scalingfresolution 1 { /\\ ( U ‘\/

%
Unit us \ \ /

A.3.30.2 Description s
Void. s

A.3.31 IDN S-0-1044 E
A.3.31.1  Attrj s

Table|A.35 shows the p ik ttib or this IDN.

— Attributes of IDN S-0-1044

Att};rb{tR RN \ Value

Name evice Control
NS

Version —

Length 2

Display| Forniat Hexadecimal

Min. input value —

Max. input value —

Scaling/resolution 1

Unit —

A.3.31.2 Description

Void.

A.3.32 IDN S-0-1045 Device Status
A.3.32.1 Attributes

Table A.36 shows the possible attributes for this IDN.
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Table A.36 — Attributes of IDN S-0-1045

Attribute Value
Name Device Status
Version —
Length 2
Display Format Hexadecimal

Min. input value —

Max. input value —

Scalingfresorution T

Unit —

A.3.32.2 Description

Void.

A.3.33 IDN S-0-1046 List of device addresses in devi

A.3.33.1 Attributes

Attribute

Table|A.37 shows the possible attributes for this .
Table A.37@\i\ tes of ID

Name List of device addresses wce \/
Version — < /\\ >

Length Narkb{e N aN

ddc

Display] Format QnsMéd\}w\cimé\

Min. ingput value Q

<_ S
Max. input value K= \/\\/

Scalingfresolution < }

Unit N \

A.3.33.2

The device stor

only one slayve exists’in the device, this IDN may be absent.

the )device addresses of the slaves that participate in the communica

A.3.34 IDN S-0-1050.x.1 Connection setup
A.3.34.1 Attributes

Table A.38 shows the possible attributes for this IDN.

ion. If
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Table A.38 — Attributes of IDN S-0-1050.x.1

Attribute Value
Name Connection setup
Version —
Length 2

Display Format Hexadecimal

Min. input value —

Max. input value —

Scalingfresorution T
Unit — (
A.3.34.2 Description

This parameter configures connections.

A.3.3% IDN S-0-1050.x.2 Connection Number

A.3.3%.1  Attributes

Attribute

Table|A.39 shows the possible attribudes for this ID %
Table A.39 - but IDN S-0-1050.x.2
\ /N

NN

Name

Eonn ctiMumber

=%

Version (\ ~~—"

]l_
Length §> > >

Display] Format /b@k‘kg)@d cimé\ \
_ \/\

Min. ingput value

NS

Scalingfresolution

RS

A\
Max. input value \
AN

unit | NN

A.3.3%.2 Description

The cprnection number is used to identify a connection.

P ol ] bl b 1 bl ' 1o
a) FOUOCTT armuCOTI_UTITeT OT UTe Sarme COTHTC U HUIT TTave UTe Salrme COTI e CUOTT TTUTITOTT

b) The master slave relation consists of two connections one in MDT and one in the AT.

A.3.36 IDN S-0-1050.x.3 Telegram assignment

A.3.36.1 Attributes

Table A.40 shows the possible attributes for this IDN.
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Table A.40 — Attributes of IDN S-0-1050.x.3

Attribute Value
Name Telegram assignment
Version —
Length 2
Display Format Hexadecimal

Min. input value —

Max. input value —

Scalingfresorution T

Unit —

A.3.36.2 Description

The tglegram assignment defines
a) the telegram type (MDT or AT);
b) the telegram number, and

c) the position (offset in the telegram)

f this
be 19

for th|s connection. The telegram offset pointg
connection. This offset shall start
telegram header within the MDT or AT:

A.3.3T IDN S-0-1050.x.4 Max. Leng
A.3.37.1 Attributes

Table|A.41 shows the poss

ibutes of IDN S-0-1050.x.4

<> Table>)AM1, <

Attribute

\/\\/ Value
Name

< \Qx.}\ngt of Cﬂnection
Version /\ XY

Length \ - \2\

Display| F at \ Unsi@ed decimal
X

Min. ingput value —

Max. input value —

Scalingfresojution 1

Unit —

A.3.37.2 Description

This parameter defines the maximum length of this connection. The 2 octets for the
connection control (C-Con) are part of this length. If the slave shows a length of n octets this
length contains 2 octets C-Con and n-2 octets data.

A.3.38 IDN S-0-1050.x.5 Current length of connection
A.3.38.1  Attributes

Table A.42 shows the possible attributes for this IDN.
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Table A.42 — Attributes of IDN S-0-1050.x.5

Attribute Value
Name Current length of connection
Version —
Length 2
Display Format Unsigned decimal

Min. input value —

Max. input value —

Scalingfresorution T
Unit —
A.3.38.2 Description
This parameter defines the current length of this connection. ection
contrgl (C-Con) are part of this length. If the slave showg™« ength
contains 2 octets C-Con and n-2 octets data. This paramete ave if
configluration parameter are changed.
A.3.3 IDN S-0-1050.x.6 Configuration List
A.3.39.1 Attributes
Table|A.43 shows the possible attributesNor this
Table A.43 — -0-1050.x.6
N o)
Attribute N N N value
Name #o i }an Li& ~
Versior /\ % ? )
Length /Zt»\\%(,sa\r'mle R >
Display] Format /\ IDN \
Min. ingput value —
Max. input valué\ A\ >
Scaling r%/ohm{\\ 1 \
Unit X
A.3.39.2 -Description
If the S-0-

1050.x.1) this parameter contains the list of ident numbers (4 octets) within this connection.

A.3.40 IDN S-0-1050.x.8 Connection Control
A.3.40.1 Attributes

Table A.44 shows the possible attributes for this IDN.
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Table A.44 - Attributes of IDN S-0-1050.x.8

Attribute Value
Name Connection Control
Version —
Length 2
Display Format Hexadecimal

Min. input value —

Max. input value —

Scalingfresorution T

Unit —

A.3.40.2 Description
This pgarameter contains the image of the control word C-Con o

A.3.41 IDN S-0-1050.x.10 Producer cycle time
A.3.41.1  Attributes

Table|A.45 shows the possible attribudes

Attribute

Name

Version

Length

Display] Format

Min. ingput value

Max. input value

Scalingfresolution

unit | NN

A.3.41.2 Description

This parameter describes the cycle time of a connection.

A.3.42 IDN S-0-1050.x.11 Allowed Data Losses
A.3.42.1 Attributes

Table A.46 shows the possible attributes for this IDN.
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Table A.46 — Attributes of IDN S-0-1050.x.11

Attribute Value
Name Allowed Data Losses
Version
Length 2

Display Format Unsigned decimal

Min. input value

Max. input value

Scalingfresorution T

Unit — (

A.3.42.2 Description

This garameter indicates the maximum amount of consec er a, before a
connelction is broken. If this connection is broken the not procesq data

anymore and sets the connection error in the device status

A.3.43 IDN S-0-1050.x.12 Error Counter Data Lo
A.3.43.1 Attributes
Table|A.47 shows the possible attributes\for

Attribute
Name
Versior
Length /2\
Display] Format /\ Un%gge}\qec#nja\
Min. input value \/

Max. input valu€ A\ >

Scaling r%s{)mﬁgh\ \\1 \
Unit XN~/
A.3.43.2’,-Description

This parameter counts the amount of lost producer data. This counter will be reset with the
positive edge of the designated Producer ready in the Connection control. This counter is

without overrun and ends with 65 535.

A.3.44 IDN S-0-1050.x.20 IDN Allocation of real-time bit

A.3.44.1  Attributes

Table A.48 shows the possible attributes for this IDN.
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Table A.48 — Attributes of IDN S-0-1050.x.20

Attribute Value
Name IDN Allocation of real-time bit
Version —
Length 4, variable
Display Format IDN

Min. input value

Max. input value

Scalingfresorution

1

Unit

A.3.44.2 Description

In order to assign signals to the real-time bits, the IDN,_of\the Si i i o this
paranjeter. After the allocation of the bit number in S-0<105Q.X. i ignal is

copied in the corresponding real-time bit. If the S-0-1050
bit 0 df the IDN is configured automatically. This list

a) List element O corresponds to real-tj
b) List element 1 corresponds to rea
A.3.4% IDN S-0-1050.x.21 IDN Allocati
A.3.45.1  Attributes

Table|A.49 shows the possible

(\ Table\A: ibutes of IDN S-0-1050.x.21

e, the

Attribute ~ > Value
Name \Qt a\[‘k(:a}eQ of reaj-time bit
Versior
Length ZNar%b@)

A\
Display F{m?t\\ X\

Unsigned decimal

Min. ingut val

alire, N

Max. input value

Scalingfresolution

s

Unit

A.3.45.2 Description

This parameter contains the bit number of the operation data assigned in the S-0-1050.x.20.
The signal assigned by an IDN (S-0-1050.x.20) and a bit number (S-0-1050.x.21) is copied
into the corresponding real-time bit. This list contains a maximum of 2 entries.

a) List element O corresponds to real-time bit 1

b) List element 1 corresponds to real-time bit 2
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A.3.46 IDN S-0-1051 Image of connection setups
A.3.46.1 Attributes

Table A.50 shows the possible attributes for this IDN.

Table A.50 — Attributes of IDN S-0-1051

61158-4-19 © IEC:2010(E)

Attribute Value
Name Image of connection setups
Version —
Length 2, variable
Display] Format Hexadecimal

Min. ingput value —

Max. input value —

Scalingfresolution 1

Unit —

A.3.46.2 Description

This IDN shows the actual state of a
1050.x.1.

The qliantity of list elements shows th

A.3.47 IDN S-0-1100.0

A.3.47.1 Attributes

Table|A.51 shov@

ributes of IDN S-0-1100.0.1

b S-0-

O\
Attributy\ Value
N\
NEANRN

Name \Di\agnW)unter sent SMP fragments
Version — \

Length X 4

Display] Format /}Jnsigned decimal

Min. input{value —

Max. inputvatue —

Scaling/resolution 1

Unit —

A.3.47.2 Description

This parameter displays the number of SMP fragments transmitted via the SMP stack since

system startup. The counter will auto-rollover to zero at 2432-1.

A.3.48 IDN S-0-1100.0.2 Diagnostic counter received SMP fragments

A.3.48.1 Attributes

Table A.52 shows the possible attributes for this IDN.
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Table A.52 — Attributes of IDN S-0-1100.0.2

Attribute Value
Name Diagnostic counter received SMP fragments
Version —
Length 4
Display Format Unsigned decimal

Min. input value —

Max. input value —

Scalingfresorution T

Unit —

A.3.4I.2 Description

This parameter displays the number of SMP fragments r tack| since
system startup. The counter will auto-rollover to zero at 2*

A.3.41 IDN S-0-1100.0.3 Diagnostic counter droy
A.3.49.1 Attributes

Table|A.53 shows the possible attributes f

-0-1100.0.3
(@S
Attribute /\ /\\ \ \ Value
Name P{agNicNun}e{dWMP fragments
Version

P
Length < 4? {

Min. ingput value

Display] Format /b\étgﬁe\d d}ci\mf\l >
N~ )

Max. input value

Scaling resolutﬁ\n ‘1\ }
o [ SN

\\m>
.2 ~Description

A.3.41
This parameter displays the number of SMP fragments received by SMP stack thafl were
dropped because its header did not match the receiver's expectations.

Reasons for this include:

a) invalid session ID,
b) wrong sequence count,
c) incorrect sequence of the FOS/LOS bits.

The counter shows the number of dropped fragments since system startup and will auto-
rollover to zero at 2432-1.
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A.3.50 IDN S-0-1101.x.1 SMP Container Data
A.3.50.1 Attributes

Table A.54 shows the possible attributes for this IDN.

Table A.54 — Attributes of IDN S-0-1101.x.1

Attribute Value
Name SMP Container Data
Version —
Length 2, variable
Display] Format Hexadecimal

Min. ingput value —

Max. input value —

Scalingfresolution 1

Unit —

A.3.50.2 Description

This parameter contains the actual da

A.3.51 IDN S-0-1101.x.2 List of sessio
A.3.51.1 Attributes

Table|A.55 shows the po

Attribute Value

Version
Length < 2\vaNle>

AN
NN AN
Name /\ List\s{s}sgon\éé\g}%rs
NS
ANN

Display] Fg/m\a\\ NMiexgdecimal

Min. ing ut%\ \/

Max. input value

Scalingfresolution 1

Unit —

A.3.51.2 Description
This parameter contains the list of all session identifiers currently set up for a SMP container.

Each list entry corresponds to the list entry with the same index in S-0-1101.x.3 and defines
the identifier for this session.

The lists in S-0-1101.x.2 and S-0-1101.x.3 shall have the same actual length.

A.3.52 IDN S-0-1101.x.3 List of session priorities
A.3.52.1 Attributes

Table A.56 shows the possible attributes for this IDN.



https://www.sercos.org/wiki/index.php/Glossary/SMP_container
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Table A.56 — Attributes of IDN S-0-1101.x.3

Attribute Value
Name List of session priorities
Version —
Length 2, variable

Display Format

Unsigned decimal

Min. input value

Max. input value

Scalingfresorution

1

Unit

A

A.3.52.2 Description

This garameter contains a list of priority values for the sessions i
list entry corresponds to the list entry with the same indgXx |
priority for this session. The highest priority is O, the lo i

The ligts in S-0-1101.x.2 and S-0-1101.x.3 shall have

Each
bs the



https://www.sercos.org/wiki/index.php/IDN/S-0-1101.x.2
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Annex B
(normative)

SCP- Classification

B.1 General concept of profiling

Type 19 offers two different views upon the grouping of IDNs. One view is the view of the
specification the other one is the point of view of an application

Profile Area may ei r be
SCP. GDP or a
«enumeration: AN

Profile Area

N o\ Qx\/
uping of

C
Function Groupx Fu iow
Ns
- Name: String y
- Number
- Profile Arfeas Profi (e
- Version:\\(ersi I
N —
1 AN

\BU}; placed in one
Q fungtion group. One
\/\ ungtion group consits of
x \/7 least one IDN.

- Funlction WUPNEUNCtion Group
- Strycture of\} : Strugture of IDN
- Vergion/SERCO rsion

Figure B.1 — Technical Profiling in Type 19

Figure B.1 shows the technical view. Each IDNs is existent in a function group. A function
group is a functional grouping of IDNs. Each function group is existent in a so called profile
area. This profile area may either be SCP, GDP or a FSP (for example: FSP_Drive, FSP_10).

An application expects certain functionalities in a device. So another view upon the profiling is
introduced. This is called application profiling. Application profiling uses classes to group
functionality described in the technical specification to groups that can be implemented in
devices. This is to help device manufactures of slave devices to decide which functionality
may be grouped to make sense. On the other hand this view also helps master manufactures,
since this classing provides an easy view upon the slave device.
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For the profile areas SCP and GDP an IDN exists, which shows the classes implemented in a
device:

a) SCP: IDN S-0-1000 once per slave
b) GDP: IDN S-0-1301 once per sub-device

For modular structured devices, the following IDN for the FSP profile area exists:

a) FSP: IDN S-0-1302.x.2 one for each resource in the sub-device

B.2 Function Groups related to the SCP

B.2.1 FG SCP Identification

The {unction group FG SCP Classification groups all IDNs, o the

classification of a slave on SCP level. This function group includes
a) IDN S-0-1000 SCP Type & Version
B.2.2 FG Timing

ated to the

The Ffunction group FG Timing groups all
This flinction group includes the following IDNs:

ffming.

) IDN S-0-1002 Communication Cyclé %

) IDN S-0-1005 Minimum feedback p S

c) IDN S-0-1006 ATO transmission starting time_(
)
)

S+0-1007 Feedback acquisition cature (14
IDN S-0-1008 Comma 3 id time

g) IDN S-0-1016,Sl
h) IDN S-0-102

i) IDN S-0-1024 g Mrivg procedure command

j) IDN S-0-104NAT\C® valid time (19)

B.2.3

The fyinstjon gl gram Setup groups all IDNs, that are related to the configdration
of theltelegl nction group includes the following IDNs:

a) IDN S;0-1009 Device Control (C-Dev) offset in MDT

O

)
) IDIN.S8-0-1010 Lengths of MDTs

) IDN S-0-1011 Device Status (S-Dev) offset in AT
)

)

o O

IDN S-0-1012 Length of ATs
IDN S-0-1013 SVC offset in MDT
) IDN S-0-1014 SVC offset in AT

- O

B.2.4 FG Control

The function group FG Control groups all IDNs, which are related to the control of the
communication state machine of the slave. This function group includes the following IDNs:

a) IDN S-0-0021 IDN-list of invalid operation data for CP2

b) IDN S-0-0022 IDN-list of invalid operation data for CP3

c) IDN S-0-0127 CP3 transition check


https://www.sercos.org/wiki/index.php/IDN/S-0-1000_SCP_Type_%26_Version
https://www.sercos.org/wiki/index.php/IDN/S-0-1002_Communication_Cycle_time_%28tScyc%29
https://www.sercos.org/wiki/index.php/IDN/S-0-1005_Minimum_feedback_processing_time_%28t5%29
https://www.sercos.org/wiki/index.php/IDN/S-0-1006_AT0_transmission_starting_time_%28t1%29
https://www.sercos.org/wiki/index.php/IDN/S-0-1007_Feedback_acquisition_capture_point_%28t4%29
https://www.sercos.org/wiki/index.php/IDN/S-0-1008_Command_value_valid_time_%28t3%29
https://www.sercos.org/wiki/index.php/IDN/S-0-1015_Ring_delay
https://www.sercos.org/wiki/index.php/IDN/S-0-1016_Slave_delay_%28P/S%29
https://www.sercos.org/wiki/index.php/IDN/S-0-1023_SYNC_jitter
https://www.sercos.org/wiki/index.php/IDN/S-0-1024_SYNC_delay_measuring_procedure_command
https://www.sercos.org/wiki/index.php/IDN/S-0-1041_AT_Command_value_valid_time_%28t9%29
https://www.sercos.org/wiki/index.php/IDN/S-0-1009_Device_Control_%28C-Dev%29_offset_in_MDT
https://www.sercos.org/wiki/index.php/IDN/S-0-1010_Lengths_of_MDTs
https://www.sercos.org/wiki/index.php/IDN/S-0-1011_Device_Status_%28S-Dev%29_offset_in_AT
https://www.sercos.org/wiki/index.php/IDN/S-0-1012_Length_of_ATs
https://www.sercos.org/wiki/index.php/IDN/S-0-1013_SVC_offset_in_MDT
https://www.sercos.org/wiki/index.php/IDN/S-0-1014_SVC_offset_in_AT
https://www.sercos.org/wiki/index.php/IDN/S-0-0021_IDN-list_of_invalid_operation_data_for_CP2
https://www.sercos.org/wiki/index.php/IDN/S-0-0022_IDN-list_of_invalid_operation_data_for_CP3
https://www.sercos.org/wiki/index.php/IDN/S-0-0127_CP3_transition_check
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d) IDN S-0-0128 CP4 transition check
B.2.5 FG Bus-Diagnosis

The function group FG Bus-Diagnosis groups all IDNs, which are related to bus diagnosis.

This function group includes the following IDNs:

IDN S-0-0014 Interface Status
IDN S-0-1003 Allowed MST losses in CP3/CP4

o O T O

IDN S-0-1028 Error counter MST-P/S

)
)
) IDN S-0-1026 Version of communication hardware
)
)

D

IDN S-0-1031 Test pin assignment Port 1 & Port 2
) IDIN S-0-1035 Error counter Port1 and Port2

g) IDN S-0-1040 Type 19 address

h) IDN S-0-1044 Device Control (C-Dev)

i) IDIN S-0-1045 Device Status (S-Dev)

j) IDIN S-0-1046 List of Type 19 addresses in device

—h

lated the configurat

m) IDN S-0=1050x.6 Configuration List
n) IDN<-0-1050.x.8 Connection Control (C-Con)

o) IDN S-0-T05T Tmage of connection seiups

B.2.7 FG NRT

on of

The function group FG Connection groups all IDNs, which are related to the communication in

the NRT channel. This function group includes the following IDNs:

) IDN S-0-1017 NRT transmission time
) IDN S-0-1019 MAC Address

) IDN S-0-1020 IP address
)
)

o O T o

IDN S-0-1021 Subnet Mask
IDN S-0-1022 Gateway address
) IDN S-0-1027.0.1 Requested MTU

- O


https://www.sercos.org/wiki/index.php/IDN/S-0-0128_CP4_transition_check
https://www.sercos.org/wiki/index.php/IDN/S-0-0014_Interface_Status
https://www.sercos.org/wiki/index.php/IDN/S-0-1003_Allowed_MST_losses_in_CP3/CP4
https://www.sercos.org/wiki/index.php/IDN/S-0-1026_Version_of_communication_hardware
https://www.sercos.org/wiki/index.php/IDN/S-0-1028_Error_counter_MST-P/S
https://www.sercos.org/wiki/index.php/IDN/S-0-1031_Test_pin_assignment_Port_1_%26_Port_2
https://www.sercos.org/wiki/index.php/IDN/S-0-1035_Error_counter_Port1_and_Port2
https://www.sercos.org/wiki/index.php/IDN/S-0-1040_SERCOS_address
https://www.sercos.org/wiki/index.php/IDN/S-0-1044_Device_Control_%28C-Dev%29
https://www.sercos.org/wiki/index.php/IDN/S-0-1045_Device_Status_%28S-Dev%29
https://www.sercos.org/wiki/index.php/IDN/S-0-1046_List_of_SERCOS_addresses_in_device
https://www.sercos.org/wiki/index.php/IDN/S-0-0187_IDN-list_of_configurable_data_as_producer
https://www.sercos.org/wiki/index.php/IDN/S-0-0188_IDN-list_of_configurable_data_as_consumer
https://www.sercos.org/wiki/index.php/IDN/S-0-1050_Connections
https://www.sercos.org/wiki/index.php/IDN/S-0-1050.x.1_Connection_setup
https://www.sercos.org/wiki/index.php/IDN/S-0-1050.x.10_Producer_Cycle_Time
https://www.sercos.org/wiki/index.php/IDN/S-0-1050.x.11_Allowed_Data_Losses
https://www.sercos.org/wiki/index.php/IDN/S-0-1050.x.12_Error_Counter_Data_Losses
https://www.sercos.org/wiki/index.php/IDN/S-0-1050.x.2_Connection_Number
https://www.sercos.org/wiki/index.php/IDN/S-0-1050.x.20_IDN_Allocation_of_real-time_bit
https://www.sercos.org/wiki/index.php/IDN/S-0-1050.x.3_Telegram_Assignment
https://www.sercos.org/wiki/index.php/IDN/S-0-1050.x.4_Max._Length_Of_Connection
https://www.sercos.org/wiki/index.php/IDN/S-0-1050.x.5_Current_length_of_connection
https://www.sercos.org/wiki/index.php/IDN/S-0-1050.x.6_Configuration_List
https://www.sercos.org/wiki/index.php/IDN/S-0-1050.x.8_Connection_Control_%28C-Con%29
https://www.sercos.org/wiki/index.php/IDN/S-0-1051_Image_of_connection_setups
https://www.sercos.org/wiki/index.php/IDN/S-0-1017_NRT_transmission_time
https://www.sercos.org/wiki/index.php/IDN/S-0-1019_MAC_Address
https://www.sercos.org/wiki/index.php/IDN/S-0-1020_IP_address
https://www.sercos.org/wiki/index.php/IDN/S-0-1021_Subnet_Mask
https://www.sercos.org/wiki/index.php/IDN/S-0-1022_Gateway_address
https://www.sercos.org/wiki/index.php/IDN/S-0-1027.0.1_Requested_MTU
https://iecnorm.com/api/?name=c482a5a54c0818322d45a76a0b62e229

61158-4-19 © IEC:2010(E) -109 -

g) IDN S-0-1027.0.2 Effective MTU

And the following Control and Status Bits

a) Status physical topology in the device control
B.2.8 FG MUX

The function group FG Mux groups all IDNs, that are related the usage of the multiplex
channel within a connection. This function group includes the following IDNs:
a) IDN S-0-0360 MDT data container A1

b) IDNS-0-036T MDT data container B1

c) IDN S-0-0362 MDT data container A list index

d) IDN S-0-0363 MDT data container B list index

e) IDN S-0-0364 AT data container A1

f) IDIN S-0-0365 AT data container B1

g) IDN S-0-0366 AT data container A list index

h) IDN S-0-0367 AT data container B list index

i) IDIN S-0-0368 Data container A pointer

i) IDN S-0-0369 Data container B pointer

IDN S-0-0451 MD

IDN s-o-045<z§n ¢
r) IDN S-0-0453W(D

IDIN S-0=0459"M DX data container B2
y) IDIN<-0-0480 AT data container A2
z) |IDN S-0-048T AT data container A3
aa) IDN S-0-0482 AT data container A4
bb) IDN S-0-0483 AT data container A5
cc) IDN S-0-0484 AT data container A6
dd) IDN S-0-0485 AT data container A7
ee) IDN S-0-0486 AT data container A8
ff) IDN S-0-0487 AT data container A9
gg) IDN S-0-0488 AT data container A10
hh) IDN S-0-0489 AT data container B2
ii) IDN S-0-0490 MDT data container A2 configuration list
ji) IDN S-0-0491 MDT data container A3 configuration list
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kk) IDN S-0-0492 MDT data container A4 configuration list

II) IDN S-0-0493 MDT data container A5 configuration list
mm) IDN S-0-0494 MDT data container A6 configuration list
nn) IDN S-0-0495 MDT data container A7 configuration list
00) IDN S-0-0496 MDT data container A8 configuration list
pp) IDN S-0-0497 MDT data container A9 configuration list
qq) IDN S-0-0498 MDT data container A10 configuration list
rr) IDN S-0-0500 AT data container A2 configuration list

ss) ID
tt) IDIN S-0-0502 AT data container A4 configuration list
uu) IDN S-0-0503 AT data container A5 configuration list
vv) IDN S-0-0504 AT data container A6 configuration list
ww) | IDN S-0-0505 AT data container A7 configuration list
xx) ID[N S-0-0506 AT data container A8 configuration list
yy) IDN S-0-0507 AT data container A9 configuration li

B.2.9 FG SMP

The fupction group FG SMP groups all IDNs, whi age of the Type 19 Mespaging

b) IDN S-0-1100.0.2 Diagnostic count
c) IDN S-0-1100.0.3 Diagno
d) IDN S-0-1101.x.1

)

e) IDN S-0-1101,x.2
f) DN s-o-m@ Lig

b) SCPAArCFG

The other communication classes may be implemented on top of them.

B.3.2 SCP_FixCFG

wo of

SCP_FixCfg is a basic class in the SCP. A slave, which implements SCP_FixCfg provides the

following features on the communication level:

a) A full-featured service channel.
b) Cyclic device control and status words.
c) Exact two connections are supported, one as consumer and one as producer:

1) The connection which is consumed may either be placed in any MDT or AT. The
position of this connection is not dependent on the place where device control is

placed.


https://www.sercos.org/wiki/index.php/IDN/S-0-1100.0.1_Diagnostic_counter_sent_SMP_fragments
https://www.sercos.org/wiki/index.php/IDN/S-0-1100.0.2_Diagnostic_counter_received_SMP_fragments
https://www.sercos.org/wiki/index.php/IDN/S-0-1100.0.3_Diagnostic_counter_dropped_SMP_fragments
https://www.sercos.org/wiki/index.php/IDN/S-0-1101.x.1_SMP_Container_Data
https://www.sercos.org/wiki/index.php/IDN/S-0-1101.x.2_List_of_session_identifiers
https://www.sercos.org/wiki/index.php/IDN/S-0-1101.x.3_List_of_session_priorities
https://www.sercos.org/wiki/index.php/SCP_FixCFG
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2) The connection which is produced may be placed in any AT. The position of this
connection is not dependent on the place where device status is placed.

d) The content of the connections is defined by the slave and cannot be changed by the
master

FG SCP Classification

IDN S-0-1000 SCP Type & Version

FG Timing

IDN S-0-1002 Communication Cycle time (tScyc)

FG Tglegram Setup
a) IDNN S-0-1009 Device Control (C-Dev) offset in MDT

b) IDN S-0-1010 Lengths of MDTs

c) IDN S-0-1011 Device Status (S-Dev) offset in AT
d) IDNN S-0-1012 Length of ATs

e) IDN S-0-1013 SVC offset in MDT

f) IDN S-0-1014 SVC offset in AT

a) Neéewrdata (npw praducer da’ra) in the connection control

O

Producer ready in the connection control

o O

Topology HS in the connection control

D

)
)
) Identification in the connection control
)
)

Topology control in the device control

—h

) Communication warning interface in the device status
g) Error connection in the device status

h) Parameterization levels in the device status

i) Procedure command change bit in the device status
j) Slave valid in the device status

k) Status of inactive port in the device status


https://www.sercos.org/wiki/index.php/IDN/S-0-1009_Device_Control_%28C-Dev%29_offset_in_MDT
https://www.sercos.org/wiki/index.php/IDN/S-0-1010_Lengths_of_MDTs
https://www.sercos.org/wiki/index.php/IDN/S-0-1011_Device_Status_%28S-Dev%29_offset_in_AT
https://www.sercos.org/wiki/index.php/IDN/S-0-1012_Length_of_ATs
https://www.sercos.org/wiki/index.php/IDN/S-0-1013_SVC_offset_in_MDT
https://www.sercos.org/wiki/index.php/IDN/S-0-1014_SVC_offset_in_AT
https://www.sercos.org/wiki/index.php/IDN/S-0-0021_IDN-list_of_invalid_operation_data_for_CP2
https://www.sercos.org/wiki/index.php/IDN/S-0-0022_IDN-list_of_invalid_operation_data_for_CP3
https://www.sercos.org/wiki/index.php/IDN/S-0-0127_CP3_transition_check
https://www.sercos.org/wiki/index.php/IDN/S-0-0128_CP4_transition_check
https://www.sercos.org/wiki/index.php/IDN/S-0-1003_Allowed_MST_losses_in_CP3/CP4
https://www.sercos.org/wiki/index.php/IDN/S-0-1026_Version_of_communication_hardware
https://www.sercos.org/wiki/index.php/IDN/S-0-1035_Error_counter_Port1_and_Port2
https://www.sercos.org/wiki/index.php/IDN/S-0-1040_SERCOS_address
https://www.sercos.org/wiki/index.php/IDN/S-0-1046_List_of_SERCOS_addresses_in_device
https://www.sercos.org/wiki/index.php/IDN/S-0-1050.x.3_Telegram_Assignment
https://www.sercos.org/wiki/index.php/IDN/S-0-1050.x.5_Current_length_of_connection
https://www.sercos.org/wiki/index.php/C-Con/New_data_%28new_producer_data%29
https://www.sercos.org/wiki/index.php/C-Con/Producer_ready
https://www.sercos.org/wiki/index.php/C-Dev/Identification
https://www.sercos.org/wiki/index.php/C-Dev/Topology_HS
https://www.sercos.org/wiki/index.php/C-Dev/Topology_control
https://www.sercos.org/wiki/index.php/S-Dev/Communication_warning_interface
https://www.sercos.org/wiki/index.php/S-Dev/Error_connection
https://www.sercos.org/wiki/index.php/S-Dev/Parameterization_levels
https://www.sercos.org/wiki/index.php/S-Dev/Procedure_command_change_bit
https://www.sercos.org/wiki/index.php/S-Dev/Slave_valid
https://www.sercos.org/wiki/index.php/S-Dev/Status_of_inactive_port
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) Topology HS in the device status
m) Topology status in the device status

FG NRT
e [DN S-0-1017 NRT transmission time

Bits related to the Profile
e Status physical topology in the connection control

B.3.3 SCP_VarCFG

SCP_}arCfg is a basic class in the SCP. A slave, which implements S
the following features on the communication level:
a) A full-featured service channel.

b) Cyclic device control and status words.

c) A ertain number of connections is supported. The slave . de
it o the master.

1) The connections which are consumed may eith

d) Th

FG Timing Q
IDN S}0-1002 Coniy

IDN S€0+1013 SVC offset in MDT

f) IDN'S<0-1014 SVC offset in AT

pvides

bvides

DT or AT. The

position of this connection is not dependent op. thexplas gre device confrol is
2) b y 2 -@ any AT. The position ¢f this

8 example by the master). The
slave provides lists of IDNs, whig ly produced and consumed, $o the

FG Control

a) IDN S-0-0021 IDN-list of invalid operation data for CP2
) IDN S-0-0022 IDN-list of invalid operation data for CP3
) IDN S-0-0127 CP3 transition check
)

o O T

IDN S-0-0128 CP4 transition check

FG Bus-Diagnosis

a) IDN S-0-0014 Interface Status

) IDN S-0-1003 Allowed MST losses in CP3/CP4

c) IDN S-0-1026 Version of communication hardware
) IDN S-0-1035 Error counter Port1 and Port2


https://www.sercos.org/wiki/index.php/S-Dev/Topology_HS
https://www.sercos.org/wiki/index.php/S-Dev/Topology_status
https://www.sercos.org/wiki/index.php/IDN/S-0-1017_NRT_transmission_time
https://www.sercos.org/wiki/index.php/C-Dev/Status_physical_topology
https://www.sercos.org/wiki/index.php/SCP_VarCFG
https://www.sercos.org/wiki/index.php/IDN/S-0-1000_SCP_Type_%26_Version
https://www.sercos.org/wiki/index.php/IDN/S-0-1002_Communication_Cycle_time_%28tScyc%29
https://www.sercos.org/wiki/index.php/IDN/S-0-1009_Device_Control_%28C-Dev%29_offset_in_MDT
https://www.sercos.org/wiki/index.php/IDN/S-0-1010_Lengths_of_MDTs
https://www.sercos.org/wiki/index.php/IDN/S-0-1011_Device_Status_%28S-Dev%29_offset_in_AT
https://www.sercos.org/wiki/index.php/IDN/S-0-1012_Length_of_ATs
https://www.sercos.org/wiki/index.php/IDN/S-0-1013_SVC_offset_in_MDT
https://www.sercos.org/wiki/index.php/IDN/S-0-1014_SVC_offset_in_AT
https://www.sercos.org/wiki/index.php/IDN/S-0-0021_IDN-list_of_invalid_operation_data_for_CP2
https://www.sercos.org/wiki/index.php/IDN/S-0-0022_IDN-list_of_invalid_operation_data_for_CP3
https://www.sercos.org/wiki/index.php/IDN/S-0-0127_CP3_transition_check
https://www.sercos.org/wiki/index.php/IDN/S-0-0128_CP4_transition_check
https://www.sercos.org/wiki/index.php/IDN/S-0-0014_Interface_Status
https://www.sercos.org/wiki/index.php/IDN/S-0-1003_Allowed_MST_losses_in_CP3/CP4
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e) IDN S-0-1040 Type 19 address
f) IDN S-0-1046 List of Type 19 addresses in device

FG Connection

a) IDN S-0-0187 IDN-list of configurable data as producer

O

)

) IDN S-0-0188 IDN-Ilist of configurable data as consumer
) IDN S-0-1050.x.07 Assigned connection capability
)
)

o O

IDN S-0-1050.x.1 Connection setup

IDN S-0-1050.x.2 Connection Number

) IDIN S-0-1050.x.3 Telegram Assignment

g) IDN S-0-1050.x.4 Max. Length Of Connection
h) IDN S-0-1050.x.5 Current length of connection
i) IDIN S-0-1050.x.6 Configuration List

i) IDN S-0-1051 Image of connection setups

D

—h

Bits r¢lated to the Profile

Y

Ng¢w data (new producer data) in the connection ¢

O

Prioducer ready in the connection control

O

o

)

)

) ldentification in the device control
) Tqpology HS in the device control
)

D

Tqgpology control in the device control

—h

) Co¢mmunication warning_interface in
g) Error connection in the i
h) P3grameterization l¢

i) Procedure comma
i) Slave valid iﬁ :
k) Stpatus of inactixe

) Tqgpology HS

FG NT
a) IDN S-0240

Bits related to the P

a) Staiis physical topology in the device control

B.3.4 SCP_Sync

SCP_Sync is a class in the SCP. A slave, which implements SCP_Sync provides the ability to
isochronously produce and consume cyclic data.

The following bits have to be supported by a slave, which implements SCP_Sync:

a) Data field delay in the connection control
b) Producer synchronization in the connection control

The following IDNs have to be supported by a salve, which implements SCP_Sync:

a) IDN S-0-1005 Minimum feedback processing time (t5)
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