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Foreword

The text of document 65B/874/FDIS, future edition 1 of IEC 61131-9, prepared by SC 65B, "Measurement
and control devices", of IEC/TC 65, "Industrial-process measurement, control and automation" was
submitted to the IEC-CENELEC parallel vote and approved by CENELEC as EN 61131-9:2013.

The following dates are fixed:

¢ latest date by which the document has (dop) 2014-07-16
to be implemented at national level by
publication of an identical national
standard or by endorsement

¢ latest date by which the national (dow) 2016-10-16
standards conflicting with the
document have to be withdrawn

Attention is drawn to the possibility that some of the elements of this document may be the subject of
patent rights. CENELEC [and/or CEN] shall not be held responsible for identifying any or all such patent
rights.

Endorsement notice

The text of the International Standard IEC 61131-9:2013 was approved by CENELEC as a European
Standard without any modification.

In the official version, for Bibliography, the following notes have to be added for the standards indicated:

IEC 60870-5-1:1990 NOTE Harmonised as EN 60870-5-1:1993 (not modified).
IEC 61158-2 NOTE Harmonised as EN 61158-2 (not modified).
IEC/TR 62453-61 NOTE Harmonised as CLC/TR 62453-61 (not modified).

ISOIEC 7498-1 NOTE Harmonised as EN ISOIEC 7498-1 (not modified).
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Annex ZA
(normative)

Normative references to international publications
with their corresponding European publications

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.

NOTE When an international publication has been modified by common modifications, indicated by (mod), the relevant EN/HD
applies.

Publication Year Title EN/HD Year

IEC 60947-5-2 - Low-voltage switchgear and controlgear - EN 60947-5-2 -
Part 5-2: Control circuit devices and
switching elements - Proximity switches

IEC 61000-4-2 - Electromagnetic compatibility (EMC) - EN 61000-4-2 -
Part 4-2: Testing and measurement
techniques - Electrostatic discharge immunity
test

IEC 61000-4-3 - Electromagnetic compatibility (EMC) - EN 61000-4-3 -
Part 4-3: Testing and measurement
techniques - Radiated, radio-frequency,
electromagnetic field immunity test

IEC 61000-4-4 - Electromagnetic compatibility (EMC) - EN 61000-4-4 -
Part 4-4: Testing and measurement
techniques - Electrical fast transient/burst
immunity test

IEC 61000-4-5 - Electromagnetic compatibility (EMC) - FprEN 61000-4-5
Part 4-5: Testing and measurement
techniques - Surge immunity test

IEC 61000-4-6 - Electromagnetic compatibility (EMC) - FprEN 61000-4-6
Part 4-6: Testing and measurement
techniques - Immunity to conducted
disturbances, induced by radio-frequency
fields

IEC 61000-4-11 - Electromagnetic compatibility (EMC) - EN 61000-4-11
Part 4-11: Testing and measurement
techniques - Voltage dips, short interruptions
and voltage variations immunity tests

IEC 61000-6-2 - Electromagnetic compatibility (EMC) - EN 61000-6-2 -
Part 6-2: Generic standards - Immunity for + corr. September
industrial environments

IEC 61000-6-4 - Electromagnetic compatibility (EMC) - EN 61000-6-4 -
Part 6-4: Generic standards - Emission
standard for industrial environments

IEC 61076-2-101

Connectors for electronic equipment - EN 61076-2-101 -
Product requirements -

Part 2-101: Circular connectors - Detail

specification for M12 connectors with

screw-locking

IEC 61131-1 - Programmable controllers - EN 61131-1 -
Part 1: General information
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Publication Year Title EN/HD

IEC 61131-2 - Programmable controllers - EN61131-2"
Part 2: Equipment requirements and tests

IEC/TR 62390 - Common automation device - Profile guideline -

ISO/IEC 646 1991  Information technology - ISO 7-bit coded -
character set for information interchange

ISO/IEC 2022 - Information technology - Character code -
structure and extension techniques

ISO/IEC 10646 - Information technology - Universal Coded -
Character Set (UCS)

ISO/IEC 10731 - Information technology - Open Systems -

Interconnection - Basic reference model -
Conventions for the definition of OSI services

ISO 1177 - Information processing - Character structure for -
start/stop and synchronous character-oriented
transmission

IEEE 754 2008 Binary floating-point arithmetic -

VEN61131-21is superseded by EN 61010-2-201:2013, which is based on IEC 61010-2-201:2013.



IEC 61131-9:2013

STN EN 61131-9: 2014

IEC IEC 61131-9

®
®

INTERNATIONAL
STANDARD

NORME
INTERNATIONALE

Edition 1.0 2013-09

colour
inside

Programmable controllers —
Part 9: Single-drop digital communication interface for small sensors and
actuators (SDCI)

Automates programmables —
Partie 9: Interface de communication numérique point a point pour petits
capteurs et actionneurs (SDCI)




STN EN 61131-9: 2014

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

THIS PUBLICATION IS COPYRIGHT PROTECTED
Copyright © 2013 IEC, Geneva, Switzerland

All rights reserved. Unless otherwise specified, no part of this publication may be reproduced or utilized in any form
or by any means, electronic or mechanical, including photocopying and microfilm, without permission in writing from
either IEC or IEC's member National Committee in the country of the requester.

If you have any questions about IEC copyright or have an enquiry about obtaining additional rights to this publication,
please contact the address below or your local IEC member National Committee for further information.

Droits de reproduction réservés. Sauf indication contraire, aucune partie de cette publication ne peut étre reproduite ni
utilisée sous quelque forme que ce soit et par aucun procédé, électronique ou mécanique, y compris la photocopie et les
microfilms, sans l'accord écrit de la CEl ou du Comité national de la CEIl du pays du demandeur.

Si vous avez des questions sur le copyright de la CEl ou si vous désirez obtenir des droits supplémentaires sur cette
publication, utilisez les coordonnées ci-aprés ou contactez le Comité national de la CEIl de votre pays de résidence.

Tel.: +41 22 919 02 11
Fax: +41 22 919 03 00
info@iec.ch
www.iec.ch

About the IEC

The International Electrotechnical Commission (IEC) is the leading global organization that prepares and publishes
International Standards for all electrical, electronic and related technologies.

About IEC publications

The technical content of IEC publications is kept under constant review by the IEC. Please make sure that you have the
latest edition, a corrigenda or an amendment might have been published.

Useful links:

IEC publications search - www.iec.ch/searchpub

The advanced search enables you to find IEC publications
by a variety of criteria (reference number, text, technical
committee,...).

It also gives information on projects, replaced and
withdrawn publications.

IEC Just Published - webstore.iec.ch/justpublished

Stay up to date on all new IEC publications. Just Published
details all new publications released. Available on-line and
also once a month by email.

Electropedia - www.electropedia.org

The world's leading online dictionary of electronic and
electrical terms containing more than 30 000 terms and
definitions in English and French, with equivalent terms in
additional languages. Also known as the International
Electrotechnical Vocabulary (IEV) on-line.

Customer Service Centre - webstore.iec.ch/csc

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

A propos de la CEI

La Commission Electrotechnique Internationale (CEIl) est la premiére organisation mondiale qui élabore et publie des
Normes internationales pour tout ce qui a trait a I'électricité, a I'électronique et aux technologies apparentées.

A propos des publications CEI

Le contenu technique des publications de la CEl est constamment revu. Veuillez vous assurer que vous possédez
I’édition la plus récente, un corrigendum ou amendement peut avoir été publié.

Liens utiles:

Recherche de publications CEI - www.iec.ch/searchpub

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

Just Published CEI - webstore.iec.ch/justpublished

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

Electropedia - www.electropedia.org

Le premier dictionnaire en ligne au monde de termes
électroniques et électriques. Il contient plus de 30 000
termes et définitions en anglais et en frangais, ainsi que
les termes équivalents dans les langues additionnelles.
Egalement appelé Vocabulaire Electrotechnique
International (VEI) en ligne.

Service Clients - webstore.iec.ch/csc

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


mailto:info@iec.ch
http://www.iec.ch/
http://www.iec.ch/searchpub
http://webstore.iec.ch/justpublished
http://www.electropedia.org/
http://webstore.iec.ch/csc
mailto:csc@iec.ch
http://webstore.iec.ch/justpublished

STN EN 61131-9: 2014

IEC 61131-9

Edition 1.0 2013-09

INTERNATIONAL
STANDARD

NORME
INTERNATIONALE

colour
inside

Programmable controllers —
Part 9: Single-drop digital communication interface for small sensors and
actuators (SDCI)

Automates programmables —
Partie 9: Interface de communication numérique point a point pour petits
capteurs et actionneurs (SDCI)

INTERNATIONAL
ELECTROTECHNICAL
COMMISSION

COMMISSION
ELECTROTECHNIQUE

INTERNATIONALE PRICE CODE X H
CODE PRIX

ICS 25.040.40; 35.240.50 ISBN 978-2-8322-1076-5

Warning! Make sure that you obtained this publication from an authorized distributor.
Attention! Veuillez vous assurer que vous avez obtenu cette publication via un distributeur agréé.

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



STN EN 61131-9: 2014

-2- 61131-9 © IEC:2013

CONTENTS
FOREWORD ...cci ittt e e e et e e e e e e e e et e et e e e e e e e e e et e e et e e anas 14
LN O 75 1 L@ [ ] PP 16
S Yo 0 Yo 1= Y P 18
2 NOIMALtIVE FEFEIENCES ..ottt ettt e e e e e ees 18
3 Terms, definitions, symbols, abbreviated terms and conventions .................................. 19
3.1 Terms and definitioNs . ... 19
3.2 Symbols and abbreviated terms...... ..o 23
3.3 CONVENTIONS ettt 25
B.301  GENEIAl e 25
3.3.2  SEerVICE Parameters ...o.iiiiiiii e 25
3.3.3  SerVICE PrOCEAUIES ... e 26
3.3.4  Service attributes .. ... 26
G TR TR T o [ 1= 26
3.3.6  Transmission OCtet Order ... ... 26
3.3.7 Behavioral desCriplions ..o 27
4 Overview of SDCI (I0-LiNK™) ..o, 27
4.1 PUurpose of t€CHNO0I0OGY .. ..o 27
4.2 Positioning within the automation hierarchy ... 28
4.3  Wiring, cONNECLOrs and POWET .....iuiiiii e e e e e e e e 29
4.4 Communication features of SDCI ... 29
4.5  ROIE Of @ Master. ... 31
4.6  SDCI configuration ... 32
4.7 Mapping to fieldbUSES ... 32
4.8  Standard SITUCTUIE ... oo e 32
B PhySICal Layer (P L) o e 33
ST T € 1= = - | PP 33
D BaASICS ittt 33
L g 0 o o Yo [0 o 33
5.2  Physical layer SEIVICES ... .cuiiiiiie e 34
LSt B O 1Y Y T PP 34
D.2.2 P S BIVICES i 35
5.3 TransmMitter/RECEIVET ... 37
5.3.1  Description Method.......cooii 37
5.3.2 Electrical requirements ... ..o 37
5.3.3  Timing reqUIrEmMeNtS . ..o 41
o S o V7= T = U o] o 44
5.4.1 Power supply OptioNs ... 44
5.4.2 POWEr-0N reqUIrEMENTS .. ..o e 45
B D MEAIUM L 45
LTS Tt B O o o 1= o3 (o] = J0 PR 45
5. 8.2 CaADl e 47
Standard Input and OULPUL (SIO) c...ieiiii e 48
[ E= €= T T oY = 7= (1 48
Tl GBNEIAl e 48
7.2  Data liINK layer SEIVICES ... 50

T.2.1  DLoB SEBIVICES .ot 50



STN EN 61131-9: 2014

61131-9 © IEC:2013 -3-
T.2.2  DL-A SBIVICES i 61
7.3  Data link layer ProtOCOl. .. ... e 66
28 T B © 1V Y T PP 66
7.3.2 DL-Mode handler........ooniiiii 67
7.3.3 Message handler ... 75
7.3.4 Process Data handler ..., 82
7.3.5 On-request Data handler ... 85
7.3.6  ISDU NandIer. ... e e e e 88
7.3.7 Command handIer ... 92
7.3.8 EvVeNnt handler ... 95
8 APPICAtiON LAY (AL e e 98
0 I € 1= = - | P 98
8.2  Application layer SEIVICES . .ou i 99
8.2.1 AL services within Master and DeviCe..........ccooiiiiiiiiiiiiii 99
8.2.2 AL S IVICES it 100
8.3  Application layer protoCOl ........oeii 108
8.3 OV IV W o 108
8.3.2 On-request Data transfer.......ccooooiiiiiii 108
8.3.3  EVENt PrOCESSING .cuuitiiiiiei e 114
8.3.4 Process Data CYCIes . ..o 117
9 System management (SIM) ... 118
0. GBNEIAl e 118
9.2 System management of the Master ... 118
0.2, OV IV W et 118
9.2.2  SM MaASTEI SEIVICES ..uiitiiiiieiii e et e e 120
9.2.3  SM Master protoCol .. ..o 125
9.3 System management of the DevViCe ..........coiviiiiiii i 133
1S TR T B O 1 Y T P 133
9.3.2  SM DEVICE SEIVICES ..uiniiii i 135
9.3.3  SM DeViCe ProtOCO] ..uoviiiiiii e 141
0 DBVICE et e e 148
O B © XY= T VTP 148
10.2 Process Data Exchange (PDE) . ... 149
10.3 Parameter Manager (PM) ..o 149
T0.3.1 GENEIAL .. 149
10.3.2 Parameter manager state machine ... 149
10.3.3 DynamicC parameter ....c.ouie e 151
10.3.4 Single parameter .. ... 152
10.3.5 BIlOCK Parameter ... 153
10.3.6 Concurrent parameterization aCCeSS.......ooeiiiiiiiiiiiii e 155
10.3.7 Command handling........cooiiniiiii e 155
10.4 Data Storage (D) ... 155
T0.4.1 GENEIAL ..o 155
10.4.2 Data Storage state machine ... 155
10.4.3 DS configuration .......cc. oo 157
10.4.4 DS MEMOTY SPACE iuuituiiiiii et e e e e et e e e e e e et e e et e e e e eneees 157
10.4.5 DS INAEX_LiSt.euiiiniiiiii i 158
10.4.6 DS parameter availability..........ccooooiiiiii 158

10.4.7 DS Without ISDU ..o e 158



11

STN EN 61131-9: 2014

-4 - 61131-9 © IEC:2013

10.4.8 DS parameter change indication............coooiiiiiiiiii 158

10.5 Event Dispatcher (ED) ... 158
10.6 DeVICE fRATUIES ...uuiiti e 158
T0.6.1 GeNEIAl e 158
10.6.2 Device backward compatibility .........cooooiiiiii 159
10.6.3 Protocol revision compatibility ..........coiiiiiii 159
10.6.4 Factory Settings ..o 159
10.6.5 Application reset. ... ..o 159
10.6.6 DeVICE FESet e 159
10.6.7 Visual SDCIindication ......cc.oiiiiiiiii e 159
10.6.8 Parameter access l0CKING ... ccuuiiiiiiii e 160
10.6.9 Data Storage [0CKING ...cvuiiiii e 160
10.6.10Device parameter [0CKING ......c.iiuiiiii e 160
10.6.11Device user interface l0CKING ........couiiiiiii i 160

10.6. 120 St tiM e ... 160
10.6.13Data Storage CONCEPt ...t 161
10.6.14BIoCk Parameter ... ..o 161

10.7 Device design rules and constraints ..........ccoooiiiiiiiiiiii 161
TO.7.1 GENEIAI e 161
10.7.2 ProCess Data. ..o 161
10.7.3 CommuNication 10SS ....iuii e 161
10.7.4 DireCt Parameter ... ..o 161
10.7.5 ISDU communication channel ..., 162
10.7.6 DevicelD rules related to Device variants ..........cc.cooiiiiiiiiiiii, 162
10.7.7 Protocol constants ... ..o 162

10.8 10 Device description (IODD) ....c.uiiiiii e 163
IR B B LAY A Lo =T 1= Yo | T 1= 1= P 163
L0 T B 70 o o= o ] £35S 163
10.9.2 BVONTS it 164
10.9.3 Visual indicators ... ..o 165
10.10DeViCe CONNECHIVIEY . e e e e 166
=TS (=T PP 166
R I © 1= T VTP 166
11.1.1 Generic model for the system integration of a Master ................c...co.. 166
11.1.2 Structure and services of a Master ... 166

11.2 Configuration Manager (CM) ... 169
11,21 GNEIAl e 169
11.2.2 Configuration parameter ... ..o 171
11.2.3 State machine of the Configuration Manager .............coooiiiiiiiiiiiins 173

11.3 Data Storage (DS ) .. 175
(I T T O 1Y 7= 1= PR 175
11.3.2 DS data ObJeCt...cee i 175
11.3.3 DS state Machine .....coo oo 175
11.3.4 Parameter selection for Data Storage ........ccooooiiiiiiiiii 181

11.4 On-Request Data exchange (ODE) ..o 181
11.5 Diagnosis UNit (DU) .. .. 182
11.6 PD EXChange (PDE) ...cu et 183
T1.6.T GENEIAI e s 183

11.6.2 Process Data Mapping....coooi i 183



STN EN 61131-9: 2014

61131-9 © IEC:2013 -5-
11.6.3 Process Data invalid/valid qualifier status..............ooooi i, 184
11.7 Port and Device configuration tool (PDCT) .....ccuviiiiiiiieeee e, 185
171 GENEIAI e 185
11.7.2 Basic layout eXamples . ... 185
11.8 Gateway appliCation ... 186
11,81 GNErAl e e 186
11.8.2 Changing Device configuration including Data Storage...............c..coeon... 186
11.8.3 Parameter server and recipe control ... 186
11.8.4 ANONYMOUS PArameters ... ..o 186
11.8.5 Virtual port mode DIWithSDCl ........ccooiiiiii e 187
Annex A (normative) Codings, timing constraints, and errors ..........c..ccooviiieiiiiiiii e, 190
Annex B (normative) Parameter and commands ...........oouiiiiiiiiiiiii e 211
Annex C (normative) ErrorTypes (ISDU €rTOrS) ....ciuiiuiiiiiii e 228
Annex D (normative) EventCodes (diagnosis information)...........ccoooiiiiiiiiiis 233
Annex E (normative) Data types ... 236
Annex F (normative) Structure of the Data Storage data object...............cooiiiiiinil 247
Annex G (normative) Master and Device conformity...........cocoiiiiiiiiiici i, 248
Annex H (informative) Residual error probabilities ... 254
Annex | (informative) Example sequence of an ISDU transmission..............c.ccooiiiiiiiant. 256
Annex J (informative) Recommended methods for detecting parameter changes ............... 258
L1 o 10T =Y o 2 128N 259
Figure 1 — Example of a confirmed SEerviCe ... 26
Figure 2 — Memory storage and transmission order for WORD based data types .................. 27
Figure 3 — SDCI compatibility with IEC 61131-2 .. .. i 27
Figure 4 — Domain of the SDCI technology within the automation hierarchy .......................... 28
Figure 5 — Generic Device model for SDCI (Master's VIEW) ..o 29
Figure 6 — Relationship between nature of data and transmission types.............ccooceeiiiiennnn.. 30
Figure 7 — Object transfer at the application layer level (AL) .......oooviiiiiiii e, 31
Figure 8 — Logical structure of Master and DeviCe..........oc.oiiiiiiiiiiiiii e 32
Figure 9 — Three wire connection SYStem ... ..o 33
Figure 10 — Topology Of SDC ... e e e e 34
Figure 11 — Physical layer (Master).......c.oiiniiiiiie e e 34
Figure 12 — Physical [ayer (DEVICE) ... .c.u i 35
Figure 13 — Line driver reference schematics..........coiiiiiiii i, 37
Figure 14 — Receiver reference schematiCs ...........cooiiiiiiiiiii i, 37
Figure 15 — Reference schematics for SDCI 3-wire connection system ..............cccceviinennnn.. 38
Figure 16 — Voltage level definitions ... 38
Figure 17 — Switching thresholds ... 39
Figure 18 — Format of an SDCI UART frame ......c.oiuiiiiiii i 41
Figure 19 — Eye diagram for the 'H' and 'L' detection ..........ccooiiiiiiiiiii e, 42
Figure 20 — Eye diagram for the correct detection of a UART frame........c..cooeiiiiiiiiiinns 42
Figure 21 — WaKe-Up FeQUEST ... e e e ans 44

Figure 22 — Power-on timing for POWEIT ... e 45



STN EN 61131-9: 2014

-6 - 61131-9 © IEC:2013
Figure 23 — Pin [ayout frONt VIEW ..o 46
Figure 24 — Class A and B port definitions ..........ccooiiiii i, 47
Figure 25 — Reference schematic for effective line capacitance and loop resistance ............. 47
Figure 26 — Structure and services of the data link layer (Master) ...........coooviiiiiiinnnn. 49
Figure 27 — Structure and services of the data link layer (Device) .......c..ccooiiiiiiiiiiiiiiinins 49
Figure 28 — State machines of the data link layer............ccoiiiiiiiii e, 67
Figure 29 — Example of an attempt to establish communication .....................coo . 67
Figure 30 — Failed attempt to establish communication ... 68
Figure 31 — Retry strategy to establish communication ... 68
Figure 32 — Fallback ProCeAUIE.... ... e e e 69
Figure 33 — State machine of the Master DL-mode handler.............ccooiiiiii i, 70
Figure 34 — Submachine 1 to establish communication ... 71
Figure 35 — State machine of the Device DL-mode handler.............cooiiiiiiiiiie 73
Figure 36 — SDCI MeESSAQE SEQUENCES ...ucvuiiiiitiiteeieie et e et e e e e e e e et e et e et e e e eaeenas 75
Figure 37 — Overview of M-SEQUENCE 1YPES....ccuiiuiiiiii e 76
Figure 38 — State machine of the Master message handler ..., 77
Figure 39 — Submachine "Response 3" of the message handler.................ooi, 78
Figure 40 — Submachine "Response 8" of the message handler................ccoooiiiiiiiiin i, 78
Figure 41 — Submachine "Response 15" of the message handler...............cooiiiiiinnen. 78
Figure 42 — State machine of the Device message handler ..., 81
Figure 43 — Interleave mode for the segmented transmission of Process Data...................... 83
Figure 44 — State machine of the Master Process Data handler .................cooiiiiiiin i, 83
Figure 45 — State machine of the Device Process Data handler................cccooiiiiiinnen. 85
Figure 46 — State machine of the Master On-request Data handler .............c..cooiiiinns 86
Figure 47 — State machine of the Device On-request Data handler .................................... 87
Figure 48 — Structure of the ISDU ... e 88
Figure 49 — State machine of the Master ISDU handler............ccoooiiiiiiiiii e, 90
Figure 50 — State machine of the Device ISDU handler...........ccoooiiiiiiiiiee 91
Figure 51 — State machine of the Master command handler......................... 93
Figure 52 — State machine of the Device command handler..............ccooiiiiiiiiiiiiecn e, 94
Figure 53 — State machine of the Master Event handler ..o, 96
Figure 54 — State machine of the Device Event handler ..., 97
Figure 55 — Structure and services of the application layer (Master) ...........ccocceeiiiiiiiinnnnn.. 98
Figure 56 — Structure and services of the application layer (Device) .........cocoveviiiiiiiiiiiinnnnnn.. 99
Figure 57 — OD state machine of the Master AL ..., 109
Figure 58 — OD state machine of the Device AL ........oooiiiiiii 110
Figure 59 — Sequence diagram for the transmission of On-request Data............................. 112
Figure 60 — Sequence diagram for On-request Data in case of errors .............ccccoevieiinnnnn. 113
Figure 61 — Sequence diagram for On-request Data in case of timeout..........................co.e. 113
Figure 62 — Event state machine of the Master AL ..., 114
Figure 63 — Event state machine of the Device AL ........cccooiiiiiiiii e 115
Figure 64 — Single Event SChedUliNg .......coouiiniiii e 116

Figure 65 — Sequence diagram for output Process Data..........ccooeiiiiiiiiiiiii e, 117



STN EN 61131-9: 2014

61131-9 © IEC:2013 -7-

Figure 66 — Sequence diagram for input Process Data............ccoooeiviiiiiienn.
Figure 67 — Structure and services of the Master system management...........
Figure 68 — Sequence chart of the use case "port x setup” ..........ccceeiiiniinnnnn.
Figure 69 — Main state machine of the Master system management................
Figure 70 — SM Master submachine CheckCompatibility_1 ............cccoooiiiiinn.
Figure 71 — Activity for state "CheckVXy" ...,
Figure 72 — Activity for state "CheckCompV10".........ccooiiiiiii e,
Figure 73 — Activity for state "CheckComp" ..o,
Figure 74 — Activity (write parameter) in state "RestartDevice"........................
Figure 75 — SM Master submachine CheckSerNum_3..............ccooiiiiiiinnnnn.
Figure 76 — Activity (check SerialNumber) for state CheckSerNum_3..............
Figure 77 — Structure and services of the system management (Device).........

Figure 78 — Sequence chart of the use case "INACTIVE - SIO — SDCI| - SIO"

Figure 79 — State machine of the Device system management........................
Figure 80 — Sequence chart of a regular Device startup..........cccoceeiiiiiinnnnn..
Figure 81 — Sequence chart of a Device startup in compatibility mode ............
Figure 82 — Sequence chart of a Device startup when compatibility fails.........
Figure 83 — Structure and services of a Device .........ccoooviiiiiiiiiiiiiee e,
Figure 84 — The Parameter Manager (PM) state machine ...............................
Figure 85 — Positive and negative parameter checking result..........................
Figure 86 — Positive block parameter download with Data Storage request.....
Figure 87 — Negative block parameter download...............coooviiiiiiiiiiiiiineans
Figure 88 — The Data Storage (DS) state machine ..............cooceeiiiiiiiininen.
Figure 89 — Data Storage request message SeqUENCE ..........cceuveeuieniiinneennenn.
Figure 90 — CycCle tiMINg ...ueenii e
Figure 91 — Event flow in case of successive errors.........cocoveveeieiiiiiinneinennnen.
Figure 92 — Device LED indicator timing .........cccoooiiiiiiiiiii e

Figure 93 — Generic relationship of SDCI technology and fieldbus technology

Figure 94 — Structure and services of a Master...........co.ooiiiiiici,
Figure 95 — Relationship of the common Master applications..........................
Figure 96 — Sequence diagram of configuration manager actions....................
Figure 97 — Ports in MessageSync mode .........coooiiiiiiiiiiiii e
Figure 98 — State machine of the Configuration Manager...................cc.oeeene.
Figure 99 — Main state machine of the Data Storage mechanism ....................
Figure 100 — Submachine "UpDownload_2" of the Data Storage mechanism ..
Figure 101 — Data Storage submachine "Upload_7"...........cccooiiiiiiiiiiienn.
Figure 102 — Data Storage upload sequence diagram .............cccoeeveiiiniinnnnnnnn.
Figure 103 — Data Storage submachine "Download_10"..............ccooiiiniiniinnn.n.
Figure 104 — Data Storage download sequence diagram............cccocevvenneennenn.
Figure 105 — State machine of the On-request Data Exchange .......................

Figure 106 — System overview of SDCI diagnosis information propagation via

Figure 107 — Process Data mapping from ports to the gateway data stream....
Figure 108 — Propagation of PD qualifier status between Master and Device ..

Events ........ 183



STN EN 61131-9: 2014

-8- 61131-9 © IEC:2013
Figure 109 — Example 1 of a PDCT display layout...........cooooiiiiiii e, 185
Figure 110 — Example 2 of a PDCT display l[ayout.........ccoooiiiiiiii e 186
Figure 111 — Alternative Device configuration ..............cooiiiiiiiiii e 187
Figure 112 — Virtual port mode "DIWithSDCI" .. .. .o 188
Figure A1 — M-SeqUENCE CONTIOl ....iuiii e 190
Figure A.2 — Checksum/M-sequence type OCtet .........oouiiiiiiiiiiiii e 191
Figure A.3 — Checksum/status OCtet........ccoiiniiiii e 192
Figure A.4 — Principle of the checksum calculation and compression .............ccocieiiiiinian.. 193
Figure A.5 — M-sequence TYPE 0 ... e 194
Figure A.6 — M-sequence TYPE 1 1 e 194
Figure A.7 — M-sequence TYPE 1 2 e 195
Figure A.8 — M-sequence TYPE 1V e 195
Figure A.9 — M-sequence TYPE 2 1 e 196
Figure A.10 — M-sequenCe TY PE 2 2 .ot e e eenas 196
Figure A.11 — M-sequenCe TY PE 2 3 ... e e 196
Figure A.12 — M-sequence TYPE 2 4 e 197
Figure A.13 — M-sequence TYPE 2 5 e 197
Figure A.14 — M-sequeNnCe TYPE 2 6 ..o e e e aeaas 197
Figure A.15 — M-sequenCe TYPE 2 V e 198
Figure A.16 — M-SeqUENCE HiMING .. .cuuiiiiii e 201
Figure A.17 — 1-Service OCtel ..o 203
Figure A.18 — Check of ISDU integrity via CHKPDU ..o 205
Figure A.19 — Examples of request formats for ISDUS...........ccoiiiiiiiiiiii e 206
Figure A.20 — Examples of response ISDUS ... 206
Figure A.21 — Examples of read and write request ISDUS ..o 207
Figure A.22 — Structure of StatusCode type 1 ..o 208
Figure A.23 — Structure of StatusCode type 2 ......oiviiiiii e 208
Figure A.24 — Indication of activated Events ..., 209
Figure A.25 — Structure of the EventQualifier ..., 209
Figure B.1 — Classification and mapping of Direct Parameters .............ccoooiiiiiiiiiiiiiiineneenns 211
Figure B.2 — MinCyCIETimMeE ... e e e e e 213
Figure B.3 — M-sequence Capability ..o 214
Figure B.4 — ReVISIONID ... et 215
Figure B.5 — ProcessDataln . ... 215
Figure B.6 — Index space for ISDU data objects ..., 217
Figure B.7 — Structure of the Offset Time ... 226
Figure E.1 — Coding examples of UlntegerT ... ... 237
Figure E.2 — Coding examples of INtegerT ... 239
Figure E.3 — Singular access of StringT ... 240
Figure E.4 — Coding example of OctetStringT ..o 241
Figure E.5 — Definition of TImMeT ..o e 241
Figure E.6 — Example of an ArrayT data structure..............cooiiiiiiiiii i 243

Figure E.7 — Example 2 of @ RecordT StruCture..........coiiiiiiiiii e 245



STN EN 61131-9: 2014

61131-9 © IEC:2013 -9-

Figure E.8 — Example 3 of @ RecordT Structure...........cooiiiiiiiiii 245
Figure E.9 — Write requests for example 3 ... 246
Figure G.1 — Test setup for electrostatic discharge (Master) ...........c.cccooiiiiiiiiiiiieeen 250
Figure G.2 — Test setup for RF electromagnetic field (Master) ...........ccooviiiiiiiiiin, 250
Figure G.3 — Test setup for fast transients (Master) ..., 251
Figure G.4 — Test setup for RF common mode (Master) .........ccoooiiiiiiiii i 251
Figure G.5 — Test setup for electrostatic discharges (Device) ........ccovvviiiiiiiiiiiiiiiiiiieeen 252
Figure G.6 — Test setup for RF electromagnetic field (Device) .......ccooveiiiiiiiiiiiii, 252
Figure G.7 — Test setup for fast transients (DeviCe) .........oooiiiiiiiiii e, 252
Figure G.8 — Test setup for RF common mode (DevViCe) ......coeuiiniiriiiiiiiii e 253
Figure H.1 — Residual error probability for the SDCI data integrity mechanism.................... 254
Figure I.1 — Example for ISDU transmisSions (71 0f 2) ....cceieniiiiiiiiieeceeeee e 256
Table 1 — Service assignments of Master and DeviCe ..........ccoooiiiiiiiiiiiicie e, 35
Table 2 — PL_SEIMOAE ... e 35
Table 3 — PL W aKeU D .o e 36
Table 4 — PL T ran S Ol oo 36
Table 5 — Electric characteristics of @ reCeIVer ... ....o.oiiiiiiiiii e 39
Table 6 — Electric characteristics of a Master port..........ccooiiii i, 39
Table 7 — Electric characteristics of @ DeVICe ... 40
Table 8 — Dynamic characteristics of the transmission ... 43
Table 9 — Wake-up request characteristics .........coviiiiii e 44
Table 10 — POWE-0N timMiNg ..o e e e e e e et e e e enen 45
Table 11 — Pin @sSigNmMENts . .. e et 46
Table 12 — Cable charaCteristiCs ..o e 47
Table 13 — Cable conductor assignmMeENtS........ccouiiiiiii e 48
Table 14 — Service assignments within Master and Device ..........cc.cooiiiiiiiiiii i, 50
Table 15 — DL_ReadParam ... e 51
Table 16 — DL _Write P aram ... e e 51
Table 17 — DL_REAM ... ettt e 52
BLIE= 1o E= TS T I T L 4 (P 53
Table 19 — DL _ IS DU T raNSPOIt ..o e e e eaees 54
Table 20 — DL_ISDUADOI . ...t et e e e e e 55
Table 21 — DL_PDOUIPULUPRAAtE ...ceiiiee e e 55
Table 22 — DL_PDOULPULTranSPOrt ..o e 56
Table 23 — DL_PDINpUtUPdate .....c.ieie e 57
Table 24 — DL _ P DI NPUET raNS POt . ..o e e e e e e e 57
Table 25 — DL _PDCYCIE ...t 58
Table 26 — DL_SetMOAE ..o 58
Table 27 — DL _MOGE. ... e e 59
Table 28 — DL EVENt e 60
Table 29 — DL _EVENtCONT ... 60

Table 30 — DL EVEN T rIG GO ettt et 61



STN EN 61131-9: 2014

-10 - 61131-9 © IEC:2013
Table 31 — DL CONtrOl . e 61
Table 32 — DL-A services within Master and DevViCe..........cocoiiiiiiiiiii e 62
JLIR=1 o F= TR X T 5 PP 62
JLIR=] o E= R 2 e I PP 63
Table 35 — EVENTFIaG ..o 64
Table 36 — PDINS atUS ..ot 65
Table 37 — MHINTO .. ettt e 65
LIR=] o EE IR 2 T @ 1 I T PP 66
LIR=] o EE IR LS B = 1 I o PP 66
Table 40 — Wake-up procedure and retry characteristics...........coooviiiiiiiiii 69
Table 41 — Fallback timing characteristiCs........cooooiiiii e 70
Table 42 — State transition tables of the Master DL-mode handler ...l 71
Table 43 — State transition tables of the Device DL-mode handler ...l 74
Table 44 — State transition table of the Master message handler ..............cocooiiiiiiiiiineenne. 79
Table 45 — State transition tables of the Device message handler................c.cooiiiiiiiininn. 82
Table 46 — State transition tables of the Master Process Data handler.................................. 84
Table 47 — State transition tables of the Device Process Data handler.................................. 85
Table 48 — State transition tables of the Master On-request Data handler............................. 86
Table 49 — State transition tables of the Device On-request Data handler............................. 88
Table 50 — FIOWCTRL definitions ... e 89
Table 51 — State transition tables of the Master ISDU handler ..., 90
Table 52 — State transition tables of the Device ISDU handler .............coooiiiiiiiiiiniiinneenn. 92
Table 53 — CONtrol COUES ...ttt e e 93
Table 54 — State transition tables of the Master command handler........................ 93
Table 55 — State transition tables of the Device command handler......................l. 94
Table 56 — EVENt M EM Oy .ot 95
Table 57 — State transition tables of the Master Event handler.................coooiiinnn. 96
Table 58 — State transition tables of the Device Event handler...................... 97
Table 59 — AL services within Master and DevVviCe ..o 99
Table B0 — AL_REAA ....cui i e 100
BLIR=1 o C= G B N I P 101
IE=] o C R G A N IR N o Vo o ST 102
Table 63 — AL _GetlNpPUL .. oo e 102
Table 64 — AL _NEWINDUL. ... e e e e e ens 103
Table 65 — AL _ SetlnpUL ..o e 104
TabIE 66 — AL _PD CYCIE .. ittt e e aa s 104
Table 67 — AL GetOULPUL ...ee e e e 105
Table 68 — AL_INEWOUIPUL ... e e e et et ee s 105
Table 69 — AL _SetOULPUL ... e 106
Table 70 — AL _EVeNt oo e 107
Table 71 — AL _CONIIOl ..o e 108
Table 72 — States and transitions for the OD state machine of the Master AL ..................... 109

Table 73 — States and transitions for the OD state machine of the Device AL ..................... 111



STN EN 61131-9: 2014

61131-9 © IEC:2013 -11-

Table 74 — State and transitions of the Event state machine of the Master AL..................... 114
Table 75 — State and transitions of the Event state machine of the Device AL..................... 115
Table 76 — SM services within the Master ... 121
Table 77 — SM_SetPortConfig.... .o 121
Table 78 — Definition of the InspectionLevel (IL) ... 122
Table 79 — Definitions of the Target MOdes .........coiiiiiiiiii e, 123
Table 80 — SM_GetPortCoNfig ..ocuieiiiiii e 123
Table 81 — SM_POrMOAE ... 124
Table 82 — SM O PErate .. e e 125
Table 83 — State transition tables of the Master system management ......................ooiiil 127
Table 84 — State transition tables of the Master submachine CheckCompatibility 1 ............ 128
Table 85 — State transition tables of the Master submachine CheckSerNum_3.................... 132
Table 86 — SM services within the Device ...... ..o 136
Table 87 — SM_SetDeVICECOM ..o e 136
Table 88 — SM_GetDeVICECOM .....iuiiiii e e 137
Table 89 — SM_SetDeviceldent ...... ... e 138
Table 90 — SM_GetDeviceldent ... e 139
Table 91 — SM_SetDeVICEMOUE .......cviiii e e 140
Table 92 — SM_DeVICEMOUE ......ouiiiiiii e e 141
Table 93 — State transition tables of the Device system management ..............c..cooiiiin. 142
Table 94 — State transition tables of the PM state machine ..., 150
Table 95 — Definitions of parameter Checks .........cooiiiiiii i, 152
Table 96 — State transition table of the Data Storage state machine ...........................llL 156
Table 97 — Overview of the protocol constants for Devices ..........cooiiiiiiiiiiiii, 162
Table 98 — Classification of Device diagnosis incidents............coooiiiiiiiiii 164
Table 99 — Timing for LED indicators ........c.ooiiiiii e 165
Table 100 — Internal variables and Events to control the common Master applications........ 169
Table 101 — State transition tables of the Configuration Manager.............co.ocoiiiiiii, 174
Table 102 — States and transitions of the Data Storage state machines ...................c..o. 179
Table 103 — State transition table of the ODE state machine............c...cooiiiiiiiiiiins 181
Table 104 — State transitions of the state machine "DIwithSDCI" ............ccooiiiiiiiiiiis 188
Table A.1 — Values of communication channel ... 190
Table A.2 — Values Of RIW ... e e e e ea s 191
Table A.3 — Values Of M-SEQUENCE tYPES . .euiiniii i 191
Table A.4 — Data types for user data...... ..o 192
Table A.5 — Values Of PD Status ......o.oiiiii e 192
Table A.6 — Values of the Event flag ........cooiiiiii e, 193
Table A.7 — M-sequence types for the STARTUP mode .......ccoiiviiiiiiiii e, 198
Table A.8 — M-sequence types for the PREOPERATE Mode .......coiiiiiiiiiiiiiiee 198
Table A.9 — M-sequence types for the OPERATE mode (legacy protocol) ............cooeeieennnen. 199
Table A.10 — M-sequence types for the OPERATE MOde ......ccovviiiiiiiiiiiii e, 199
Table A.11 — Recommended MIiNCyYCIETIMES .....couiiiiiiiiiiii e 201

Table A.12 — Definition of the nibble "[-Service" ... 203



STN EN 61131-9: 2014

-12 - 61131-9 © IEC:2013
Table A.13 — ISDU SYNTaAX ... i ettt 204
Table A.14 — Definition of nibble Length and octet ExtLength..............cooiiiiiiiiiin . 204
Table A.15 — Use of INdeX fOrmMats ......oiuiiii e e 205
Table A.16 — Mapping of EventCodes (1ype 1) ... 208
Table A.17 — Values Of INSTANCE ... e e e et eaa e 209
Table A.18 — Values 0f SOURGCE ... ... e e e 210
Table A.19 — Values Of TY PE ... e 210
Table A.20 — Values of MODE ... .. e e 210
Table B.1 — Direct Parameter page 1 and 2 ... 212
Table B.2 — Types of MasterCommands..........oouiiiiiiiiiiie e 213
Table B.3 — Possible values of MasterCycleTime and MinCycleTime ...........cccccoeviiiiiniinnnnns. 214
Table B.4 — Values Of ISDU ... e 214
Table B.5 — Values Of Sl ... e 215
Table B.6 — Permitted combinations of BYTE and Length ............cooooiiiiii i, 215
Table B.7 — Implementation rules for parameters and commands..............ccooceeiiiiiiiniiennss 217
Table B.8 — Index assignment of data objects (Device parameter) ...........ccooooviiiiiiiinin. 218
Table B.9 — Coding of SystemCommand (ISDU) ......c.iiiiiiiiii e 219
Table B.10 — Data Storage Index assignmeNnts..........c.ovuiiiiiiiiii e 220
Table B.11 — Structure of INndexX_LiSt ... 221
Table B.12 — Device locking posSibilities. ... ..o 222
Table B.13 — Device status parameter ... ... 224
Table B.14 — Detailed Device Status (Index 0X0025).......ccoieniiniiiiiiiie e, 225
Table B.15 — Time base coding and values of Offset Time ...........ccooviiiiii i, 226
IE=] o] L= O B g o i N o 1= PPN 228
Table C.2 — DeriVed ErTOrT Y PeS .. ottt e et et e ea e 231
Table D.1 — EVENTCOAES . .uuiiiiiiieii ettt ettt e et et et et e e 233
Table D.2 — Basic SDCI EVENtCOUES .....uiiuiiiiiiieii e e e 235
Table E.1 — BOOIEaNT ..o e 236
Table E.2 — BOOIEANT COAING ...cuuiiiiiiiie e e e e e e e et et et eaes 236
LI Lo F= T =G T U 1 o (= = P 237
LI Lo L= T = S [ o) (=Y o =Y o I 237
Table E.5 — IntegerT coding (8 OCtetS) ....oiuuiiiiiiii e 238
Table E.6 — IntegerT coding (4 OCLES) ...iuniinii i 238
Table E.7 — IntegerT coding (2 OCLETIS) ...iuuiiniiii e 238
Table E.8 — IntegerT coding (1 0Ctet) . ... 238
IE=] o C R e I o oY= o 3 239
Table E.10 — Coding of FIoat32T ..o e 239
BLIR= o] =T = s 4 3 Vo [N P 240
Table E.12 — OC et S ring T .. e e 240
BLIE=] o C= I = T T2 Y= PR 241
Table E.14 — Coding of TimMET ...ouiriii e e e s 242
Table E. 15 — TIimMeSPanT .o e e e e 242

Table E.16 — Coding of TIMeSpanT ... e 242



STN EN 61131-9: 2014

61131-9 © IEC:2013 -13 -

Table E.17 — Structuring rules for ArrayT ... 243
Table E.18 — Example for the access of an ArrayT ......coooiiiiiiiiii e 243
Table E.19 — Structuring rules for RecordT ..o 244
Table E.20 — Example 1 for the access of a RecordT ..o, 244
Table E.21 — Example 2 for the access of a RecordT ..o, 244
Table E.22 — Example 3 for the access of a RecordT ........oooiiiiiiiiiiii e, 245
Table F.1 — Structure of the stored DS data object...........coooiiiiii e, 247
Table F.2 — Associated header information for stored DS data objects.............cccoccoiiiiinn. 247
Table G.1 — EMC test conditions for SDCI ... e 248
Table G.2 — EMC @St I@VEIS ..niiiiiiii e e 249

Table J.1 — Proper CRC generator polynomials...........ccouiiiiiiiiiiii e, 258



8)

STN EN 61131-9: 2014

-14 - 61131-9 © IEC:2013

INTERNATIONAL ELECTROTECHNICAL COMMISSION

PROGRAMMABLE CONTROLLERS -

Part 9: Single-drop digital communication interface
for small sensors and actuators (SDCI)

FOREWORD

The International Electrotechnical Commission (IEC) is a worldwide organization for standardization comprising
all national electrotechnical committees (IEC National Committees). The object of IEC is to promote
international co-operation on all questions concerning standardization in the electrical and electronic fields. To
this end and in addition to other activities, IEC publishes International Standards, Technical Specifications,
Technical Reports, Publicly Available Specifications (PAS) and Guides (hereafter referred to as “IEC
Publication(s)”). Their preparation is entrusted to technical committees; any IEC National Committee interested
in the subject dealt with may participate in this preparatory work. International, governmental and non-
governmental organizations liaising with the IEC also participate in this preparation. IEC collaborates closely
with the International Organization for Standardization (ISO) in accordance with conditions determined by
agreement between the two organizations.

The formal decisions or agreements of IEC on technical matters express, as nearly as possible, an international
consensus of opinion on the relevant subjects since each technical committee has representation from all
interested IEC National Committees.

IEC Publications have the form of recommendations for international use and are accepted by IEC National
Committees in that sense. While all reasonable efforts are made to ensure that the technical content of IEC
Publications is accurate, IEC cannot be held responsible for the way in which they are used or for any
misinterpretation by any end user.

In order to promote international uniformity, IEC National Committees undertake to apply IEC Publications
transparently to the maximum extent possible in their national and regional publications. Any divergence
between any IEC Publication and the corresponding national or regional publication shall be clearly indicated in
the latter.

IEC itself does not provide any attestation of conformity. Independent certification bodies provide conformity
assessment services and, in some areas, access to IEC marks of conformity. IEC is not responsible for any
services carried out by independent certification bodies.

All users should ensure that they have the latest edition of this publication.

No liability shall attach to IEC or its directors, employees, servants or agents including individual experts and
members of its technical committees and IEC National Committees for any personal injury, property damage or
other damage of any nature whatsoever, whether direct or indirect, or for costs (including legal fees) and
expenses arising out of the publication, use of, or reliance upon, this IEC Publication or any other IEC
Publications.

Attention is drawn to the Normative references cited in this publication. Use of the referenced publications is
indispensable for the correct application of this publication.

International Standard IEC 61131-9 has been prepared by subcommittee 65B: Measurement
and control devices, in collaboration with subcommittee 65C: Industrial networks, of IEC
technical committee 65: Industrial-process measurement, control and automation.

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

FDIS Report on voting
65B/874/FDIS 65B/889/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 the ISO/IEC Directives, Part 2.

A list of all the parts in the IEC 61131 series, published under the general title Programmable
controllers, can be found on the IEC website.
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The committee has decided that the contents of this publication will remain unchanged until
the stability date indicated on the IEC web site under "http://webstore.iec.ch" in the data
related to the specific publication. At this date, the publication will be

* reconfirmed,

* withdrawn,

» replaced by a revised edition, or
*+ amended.

IMPORTANT - The 'colour inside’ logo on the cover page of this publication indicates
that it contains colours which are considered to be useful for the correct
understanding of its contents. Users should therefore print this document using a
colour printer.
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INTRODUCTION

0.1 General

IEC 61131-9 is part of a series of standards on programmable controllers and the associated
peripherals and should be read in conjunction with the other parts of the series.

Where a conflict exists between this and other IEC standards (except basic safety standards),
the provisions of this standard should be considered to govern in the area of programmable
controllers and their associated peripherals.

The increased use of micro-controllers embedded in low-cost sensors and actuators has
provided opportunities for adding diagnosis and configuration data to support increasing
application requirements.

The driving force for the SDCI (I0-Link™ 1) technology is the need of these low-cost sensors
and actuators to exchange this diagnosis and configuration data with a controller (PC or PLC)
using a low-cost, digital communication technology while maintaining backward compatibility
with the current DI/DO signals.

In fieldbus concepts, the SDCI technology defines a generic interface for connecting sensors
and actuators to a Master unit, which may be combined with gateway capabilities to become a
fieldbus remote 1/0 node.

Any SDCI compliant Device can be attached to any available interface port of the Master.
SDCI compliant Devices perform physical to digital conversion in the Device, and then
communicate the result directly in a standard format using "coded switching" of the 24 V /O
signalling line, thus removing the need for different DI, DO, Al, AO modules and a variety of
cables.

Physical topology is point-to-point from each Device to the Master using 3 wires over
distances up to 20 m. The SDCI physical interface is backward compatible with the usual
24 V 1/0O signalling specified in IEC 61131-2. Transmission rates of 4,8 kbit/s, 38,4 kbit/s and
230,4 kbit/s are supported.

The Master of the SDCI interface detects, identifies and manages Devices plugged into its
ports.

Tools allow the association of Devices with their corresponding electronic /O Device
Descriptions (IODD) and their subsequent configuration to match the application
requirements.

The SDCI technology specifies three different levels of diagnostic capabilities: for immediate
response by automated needs during the production phase, for medium term response by
operator intervention, or for longer term commissioning and maintenance via extended
diagnosis information.

The structure of this standard is described in 4.8.
Conformity with IEC 61131-9 cannot be claimed unless the requirements of Annex G are met.

Terms of general use are defined in IEC 61131-1 or in the IEC 60050 series. More specific
terms are defined in each part.

1 10-Link™ is a trade name of the "IO-Link Consortium". This information is given for the convenience of users of
this international Standard and does not constitute an endorsement by IEC of the trade name holder or any of its
products. Compliance to this standard does not require use of the registered logos for 10-Link™. Use of the
registered logos for [O-Link™ requires permission of the "IO-Link Consortium".
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0.2 Patent declaration

The International Electrotechnical Commission (IEC) draws attention to the fact that it is
claimed that compliance with this document may involve the use of patents concerning the
point-to-point serial communication interface for small sensors and actuators as follows,
where the [xx] notation indicates the holder of the patent right:

DE 10030845B4 [AB] Fieldbus connecting system for actuators or sensors
EP 1168271B1
US 6889282B2

EP 1203933 B1 [FE] Sensor device for measuring at least one variable

DE 10 2004 035 831.1 [S1] Operational status of a computer system is checked by
comparison of actual parameters with reference values
and modification to software if needed

DE 102 119 39 A1 [SK] Coupling apparatus for the coupling of devices to a
US 2003/0200323 A1 bus system

IEC takes no position concerning the evidence, validity and scope of these patent rights.

The holders of these patents rights have assured the IEC that they are willing to negotiate
licences either free of charge or under reasonable and non-discriminatory terms and
conditions with applicants throughout the world. In this respect, the statements of the holders
of these patent rights are registered with IEC.

Information may be obtained from:

[AB] ABB AG
Heidelberg
Germany

[FE] Festo AG
Esslingen
Germany

[Sh] Siemens AG
Otto-Hahn-Ring 6
81739 Munich
Germany

[SK] Sick AG
Waldkirch
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.

ISO (www.iso.org/patents) and IEC (http://patents.iec.ch) maintain on-line data bases of
patents relevant to their standards. Users are encouraged to consult the databases for the
most up to date information concerning patents.
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PROGRAMMABLE CONTROLLERS -

Part 9: Single-drop digital communication interface
for small sensors and actuators (SDCI)

1 Scope

This part of IEC 61131 specifies a single-drop digital communication interface technology for
small sensors and actuators SDCI (commonly known as 10-Link™2), which extends the
traditional digital input and digital output interfaces as defined in IEC 61131-2 towards a point-
to-point communication link. This technology enables the transfer of parameters to Devices
and the delivery of diagnostic information from the Devices to the automation system.

This technology is mainly intended for use with simple sensors and actuators in factory
automation, which include small and cost-effective microcontrollers.

This part specifies the SDCI communication services and protocol (physical layer, data link
layer and application layer in accordance with the 1ISO/OSI reference model) for both SDCI
Masters and Devices.

This part also includes EMC test requirements.

This part does not cover communication interfaces or systems incorporating multiple point or
multiple drop linkages, or integration of SDCI into higher level systems such as fieldbuses.

2 Normative references

The following documents, in whole or in part, are normatively referenced in this document and
are indispensable for its application. For dated references, only the edition cited applies. For
undated references, the latest edition of the referenced document (including any
amendments) applies.

IEC 60947-5-2, Low-voltage switchgear and controlgear — Part 5-2: Control circuit devices
and switching elements — Proximity switches

IEC 61000-4-2, Electromagnetic compatibility (EMC) — Part 4-2: Testing and measurement
techniques — Electrostatic discharge immunity test

IEC 61000-4-3, Electromagnetic compatibility (EMC) — Part 4-3: Testing and measurement
techniques — Radiated, radio-frequency, electromagnetic field immunity test

IEC 61000-4-4, Electromagnetic compatibility (EMC) — Part 4-4: Testing and measurement
techniques — Electrical fast transient/burst immunity test

IEC 61000-4-5, Electromagnetic compatibility (EMC) — Part 4-5: Testing and measurement
techniques — Surge immunity test
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