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European foreword

The text of document 65C/1083/FDIS, future edition 3 of IEC 61784-3-8, prepared by SC 65C
"Industrial networks" of IEC/TC 65 "Industrial-process measurement, control and automation" was
submitted to the IEC-CENELEC parallel vote and approved by CENELEC as EN IEC 61784-3-8:2021.

The following dates are fixed:

» latest date by which the document has to be implemented at national (dop) 2022-03-23
level by publication of an identical national standard or by endorsement

» latest date by which the national standards conflicting with the (dow) 2024-06-23
document have to be withdrawn

This document supersedes EN 61784-3-8:2017 and all of its amendments and corrigenda (if any).

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

Endorsement notice
The text of the International Standard IEC 61784-3-8:2021 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 61000-1-2 NOTE Harmonized as EN 61000-1-2

IEC 61000-6-7 NOTE Harmonized as EN 61000-6-7

IEC 61010-2-201 NOTE Harmonized as EN IEC 61010-2-201
IEC 61131-6 NOTE Harmonized as EN 61131-6

IEC 61158-1 NOTE Harmonized as EN IEC 61158-1

IEC 61158-5 (series) NOTE Harmonized as EN 61158-5 (series)

IEC 61496 (series) NOTE Harmonized as EN IEC 61496 (series)

IEC 61508-1:2010 NOTE Harmonized as EN 61508-1:2010 (not modified)
IEC 61508-4:2010 NOTE Harmonized as EN 61508-4:2010 (not modified)
IEC 61508-5:2010 NOTE Harmonized as EN 61508-5:2010 (not modified)
IEC 61784-3 (series) NOTE Harmonized as EN 61784-3 (series)

IEC 61784-5 (series) NOTE Harmonized as EN IEC 61784-5 (series)

IEC 61800-5-2 NOTE Harmonized as EN 61800-5-2

IEC 61918:2018 NOTE Harmonized as EN IEC 61918:2018 (not modified)
IEC 62443 (series) NOTE Harmonized as EN IEC 62443 (series)

ISO 10218-1 NOTE Harmonized as EN ISO 10218-1

ISO 13849 (series) NOTE Harmonized as EN 1SO 13849 (series)
ISO 13849-1:2015 NOTE Harmonized as EN 1SO 13849-1:2015 (not modified)
ISO 13849-2 NOTE Harmonized as EN ISO 13849-2
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Annex ZA
(normative)

Normative references to international publications
with their corresponding European publications

The following documents are referred to in the text in such a way that some or all of their content
constitutes requirements 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 1

the relevant EN/HD applies.

NOTE 2

available here: www.cenelec.eu.

Publication
IEC 61131-2

IEC 61158

IEC 61158-2

IEC 61158-3-18

IEC 61158-4-18

IEC 61158-5-18

IEC 61158-5-23

IEC 61158-6-18

IEC 61158-6-23

SEK Svensk Elstandard

Year

series

Title

Industrial-process ~ measurement  and
control - Programmable controllers - Part 2:
Equipment requirements and tests

Industrial communication networks -
Fieldbus specifications
Industrial communication networks -

Fieldbus specifications - Part 2: Physical
layer specification and service definition

Industrial communication networks -
Fieldbus specifications - Part 3-18: Data-
link layer service definition - Type 18
elements

Industrial communication networks -
Fieldbus specifications - Part 4-18: Data-
link layer protocol specification - Type 18
elements

Industrial communication networks -
Fieldbus specifications - Part 5-18:
Application layer service definition - Type
18 elements

Industrial communication networks -
Fieldbus specifications - Part 5-23:
Application layer service definition - Type
23 elements

Industrial communication networks -
Fieldbus specifications - Part 6-18:
Application layer protocol specification -
Type 18 elements

Industrial communication  networks -
Fieldbus specifications - Part 6-23:
Application layer protocol specification -
Type 23 elements

EN/HD

EN IEC 61158

EN 61158-2

EN 61158-3-18

EN 61158-4-18

EN 61158-5-18

EN IEC 61158-5-23

EN 61158-6-18

EN IEC 61158-6-23

Where an International Publication has been modified by common modifications, indicated by (mod),

Up-to-date information on the latest versions of the European Standards listed in this annex is

series
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Publication Year
IEC 61326-3-1 -

IEC 61326-3-2 -

IEC 61508 series

IEC 61511 series

IEC 61784-1 -

IEC 61784-2 -

IEC 61784-3 2021

IEC 62061 -

ISO/IEC/IEEE 8802-3 -
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Title

Electrical equipment for measurement,
control and laboratory use - EMC
requirements - Part 3-1: Immunity

requirements for safety-related systems
and for equipment intended to perform
safety-related functions (functional safety) -
General industrial applications

Electrical equipment for measurement,
control and laboratory use - EMC
requirements - Part 3-2:  Immunity
requirements for safety-related systems
and for equipment intended to perform
safety-related functions (functional safety) -
Industrial  applications  with  specified
electromagnetic environment

Functional safety of
electrical/electronic/programmable
electronic safety-related systems

Functional safety - Safety instrumented
systems for the process industry sector -

Industrial communication networks -
Profiles Part 1: Fieldbus profiles

Industrial communication networks -
Profiles - Part 2: Additional fieldbus profiles
for real-time networks based on
ISO/IEC/IEEE 8802-3

Industrial communication networks -
Profiles - Part 3: Functional safety
fieldbuses - General rules and profile
definitions

Safety of machinery - Functional safety of
safety-related control systems

Information technology -
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metropolitan area networks - Specific
requirements - Part 3: Standard for
Ethernet

EN/HD Year
EN 61326-3-1 -

EN IEC 61326-3-2

EN 61508 series

EN 61511 series

EN IEC 61784-1

EN IEC 61784-2

EN IEC 61784-3 2021

EN IEC 62061 -

SEK Svensk Elstandard



IEC 61/84-3-8

Edition 3.0 2021-05

INTERNATIONAL
STANDARD

NORME
INTERNATIONALE

colour
inside

Industrial communication networks — Profiles —
Part 3-8: Functional safety fieldbuses — Additional specifications for CPF 8

Réseaux de communication industriels — Profils —
Partie 3-8: Bus de terrain de sécurité fonctionnelle — Spécifications
supplémentaires pour CPF 8

INTERNATIONAL
ELECTROTECHNICAL
COMMISSION

COMMISSION
ELECTROTECHNIQUE
INTERNATIONALE

ICS 25.040.40; 35.100.05 ISBN 978-2-8322-9751-3

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

SEK Svensk Elstandard SS-EN IEC 61784-3-8, utg 3:2021



-2 - IEC 61784-3-8:2021 © IEC 2021

CONTENTS

L@ T Y @ ] I 2 7
O 1 o1 o o [V Tex d o o HUN PP 9
0.1 LT 1o -1 PPN 9
0.2 Patent decClaration ... ... 11
Yoo oL PP PP 12
NOIMALIVE FEFEIENCES .ot e ees 12
Terms, definitions, symbols, abbreviated terms and conventions .............ccocooiiiiineannen. 13

3.1 Terms and definitioNS. . ... 13
3.1.1 Common terms and definitioNS. ... ..o 14
3.1.2 CPF 8: Additional terms and definitions ...........coovviiiiiiii e, 20

3.2 Symbols and abbreviated terms ... 21
3.2.1 Common symbols and abbreviated terms............coooviiiiii i 21
3.2.2 CPF 8: Additional symbols and abbreviated terms ...........cccooiiiiiiiiinns 22

3.3 (62010 1V7 =T o) (o] o F- PR 22

I © Y= Y= 1 PP 22
ST C 1= o =T - | PPN 22
6  Safety commuNICation [AYEr SEIVICES . ... 22
7  Safety communication [ayer ProtOCOl ... 23
8  Safety communication l[ayer MmanagemMent........c.viiiiiiiie e 23
S S VS (=T ¢ A I =T o [T =T 41T o) PP 23
O N L oS £ =Y o | TP PR P RPN 23
B T Y O o 7 PP 23
11,1 SCOPE — FSCP B/ it 23
11.2  Normative references — FSCP 8/1. ... e 23
11.3 Terms, definitions, symbols, abbreviated terms and conventions — FSCP 8/1........ 23
11.4 Overview of FSCP 8/1 (CC-Link Safety™) ... 23
11.5  General — FSCP B/l .. 24
11.5.1 External documents providing specifications for the profile .....................ooooilL 24
11.5.2 Safety functional reqUIremMeENts ......oooiiiiiii e 24
11.5.3 Y= L= 4V 0 1= = ] U= 24
11.54 Safety communication layer StruCtUIe ...... ..o 26
11.5.5 Relationships with FAL (and DLL, PhL)..cciiiiii e 27
11.6 Safety communication layer services for FSCP 8/1 ......ccovviviiiiiiiiii e, 27
11.6.1 (1] 1=T - | PPN 27
11.6.2 S A S E S ittt 27
11.6.3 Y Y R 28
11.6.4 Process data SAR ASES ... 29
11.7 Safety communication layer protocol for FSCP 8/1.......cccoiiiiiiiiiiiiiiiceeen 30
11.7.1 Safety PDU fOrMat... ..o e 30
11.7.2 S = (=0 [T o] 1 0o 38
11.8 Safety communication layer management for FSCP 8/1 .......ccooiiiiiiiiiiiiiiiiiiien. 43
11.8.1 GBNEIAL i 43
11.8.2 Connection establishment and confirmation processing ...........cccocovvviiiieanne. 43
11.8.3 Safety slave VerifiCation........coo i 43
11.9 System requirements for FSCP 8/1 ... e 44

SEK Svensk Elstandard SS-EN IEC 61784-3-8, utg 3:2021



IEC 61784-3-8:2021 © IEC 2021 -3-

11.9.1 INdicators and SWItCRES ... 44
11.9.2 INstallation gUIAEIINES ....cu.iee e 45
11.9.3 Safety funNction reSPONSE tIME ... e 45
11.9.4 Duration of demMaNdS .......iiuiii e 47
11.9.5 Constraints for calculation of system characteristics ..........ccoeiiiiiiiiiiiiiiiniannes 47
11.9.6 Y = Ul a1 =T o = Vg o] =P 47
11.9.7 Safety ManUAL ... 47
11.10 ASSeSSMENt FOr FSCP 8/L ..ouiiiiiiiie e 47
D S O o T PPN 48
12,1 SCOPE — F S CP B/ ot 48
12.2  Normative references — FSCP 8/2 ... e 48
12.3 Terms, definitions, symbols, abbreviated terms and conventions — FSCP 8/2........ 48
12.4 Overview of FSCP 8/2 (CC-Link IE™ Safety communication function)................... 48
12.5  GeNeral — FSCP B/ 2. i e 48
12.5.1 External documents providing specifications for the profile .......................ooilL 48
12.5.2 Safety functional reqUIremMeENts . ... 49
12.5.3 Y= L= 4V 0 1= = ] U L= 49
12.5.4 Safety communication layer STrUCIUIE .......c.uvvniiniiiiiee e 54
12.5.5 Relationships with FAL (and DLL, PhL) ..o, 55
12.6 Safety communication layer services for FSCP 8/2 ......cccovviiiiiiiiiiiciceeeeeeen, 55
12.6.1 (1] 1=T o= | PPN 55
12.6.2 Connection reestablishment SErvices.......ccoooiviiiiiiii 55
12.6.3 Data tranSmMIiSSION SEIVICES ...ttt e ea e 56
12.6.4 Connection termination notification SErvices ..........coooiiiiiiiiii e 57
12.7 Safety communication layer protocol for FSCP 8/2.......cccovviiiiiiiiiiiiiii e, 57
12.7.1 Safety PDU fOrMat... ..o e 57
12.7.2 Safety FAL service protocol machine (SFSPM)......coviviiiiiiici e 64
12.8 Safety communication layer management for FSCP 8/2 .......ccoiiiiiiiiiiiiiiiiiiiieen, 90
12.8.1 Parameter DefiNitioNS . ... 90
12.8.2 L= L= Y 04 L=T (T S Y= 1 | o 94
12.8.3 MaANAGEMENT SEIVICES ..uieiiiiiei et et e e 95
12.9 System requirements for FSCP 8/2 ... 98
12.9.1 INdicators and SWItCHES .......ei i 98
12.9.2 Installation gQUIAEIINES ... cvuieeie e e 100
12.9.3 Safety fUNCLION reSPONSE tIME ....iuiieii e 100
12.9.4 Duration of demands ... 101
12.9.5 Constraints for calculation of system characteristics..........ccoecvviiviiviininennnnn. 101
12.9.6 MAINTENANCE ...ttt ettt e e e e e e e 102
12.9.7 Safety MaNUAL ..o 102
12.10 ASSeSSMENt fOr FSCP 8/2 ... e 103
Annex A (informative) Additional information for functional safety communication
[T o) {1 (=10} B O = S RPN 104
Al Hash function calculation for FSCP 8/1 ... 104
A.2 Hash function calculation for FSCP 8/2 .....c.iiiiiiiiii e 104
A.3 Meaning of response time calculation formula for FSCP 8/2.........cccccovvivivinennnnn. 105
Annex B (informative) Information for assessment of the functional safety
communication profiles of CPF 8. 107
27T o] TeTo | = o] 4|V PRI 108

SS-EN IEC 61784-3-8, utg 3:2021 SEK Svensk Elstandard



-4 - IEC 61784-3-8:2021 © IEC 2021

Figure 1 — Relationships of IEC 61784-3 with other standards (machinery) .................c.ccoooe.. 9
Figure 2 — Relationships of IEC 61784-3 with other standards (Process) ........cccccoeeeveuniineennnn. 10
Figure 3 — Relationship between SCL and the other layers of IEC 61158 Type 18................. 27
FIgUure 4 — State Giagram ... e e e e e e 39
Figure 5 — Detection of unintended repetition .........cov v 51
Figure 6 — Detection Of INCOITECT SEQUENCE ... ..uiuiiie e 51
Figure 7 — DeteCtion Of 10SS .. e 52
Figure 8 — Detection of unacceptable delay by time stamps ........coocoviiviiiiii i, 53
Figure 9 — Detection of unacceptable delay by timer ..o, 53
Figure 10 — ProtoCol HIErarChy ... ... e 54
Figure 11 — Safety PDU StrUCTUIE .. ... e 58
Figure 12 — CTRL CoNfigUIation.....c..iiuiiii e e e e e e e e aeeans 59
Figure 13 — SASE-M and SASE-S TS ..ttt e e e 62
Figure 14 — S-Data during safety refreSh ... 62
Figure 15 — S-Data not during safety refresh..........oo 63
Figure 16 — S-Data header configuration...........c.ooiiiiiiii e 63
Figure 17 — CRC CalCUIALION ...ueeie e e e e e e e e e e e e ans 64
Figure 18 — Communication MOAEIS ........iuiiii e 64
Figure 19 — SFSPM state transition diagram ..o 65
Figure 20 — Connection establishment SEQUENCE ........cuvviiiiii i 67
Figure 21 — Optional sequence during connection establishment sequence ...............cc.oeene. 68
Figure 22 — Communication sequence during safety refresh communication ......................... 68
Figure 23 — Offset measurement and generation sequence during safety refresh

(oT0] 4 o]0 U T o To¥= 14 To] o RS PN 69
Figure 24 — SFSPM-M state transition diagram .........ooouiiiiiiiii e 70
Figure 25 — Sequence other than during safety refresh ... 74
o O I e T 6o o] =T ot £ (=T o F PP 74
Figure 27 — S-1NitCONTIrMNEIPIM-TE0 c..uitii e e e e e 75
FIigure 28 — Net Prm ISt couie e e 75
Figure 29 — S-INitVerify StNPIM-TEQ ... cuieii e e 75
FIgure 30 — St PIM ISt o e e 76
FIigure 31 — S-lINVOKEFUNC- TR0 e u ittt e e e e e et e e e e e e aneens 76
Figure 32 — S-WIHtEEITOI N 0T 0 . euin i e e e e e 77
Figure 33 — date_and_time_0f _OCCUIENCE ... ... 78
Figure 34 — SFSPM-S state transition diagrami..........coouiiiiiiii e 79
Figure 35 — Sequence other than during safety refresh ........coooiii i, 84
o O I T ST Tl o 1 g V=T o T = I 84
Figure 37 — S-1NitCoONfIrMNEIPIM-TSP e e 85
Figure 38 — S-INitVerify StNPIM-TSP ... e 85
FIigUIe 39 — S-lINVOKEFUNC IS ittt e e e e e et et e e e e e e aeeens 86
Figure 40 — Offset calculation procedure of safety ClOCK .......ccooiiiiiiiiiiiii e, 87
Figure 41 — Relationship between transmission interval fluctuation and

trANSMISSION _INTEIVAL ... e e e e e ea e 91
Figure 42 — Calculation of allowable_refresh_interval ..., 93

SEK Svensk Elstandard SS-EN IEC 61784-3-8, utg 3:2021



IEC 61784-3-8:2021 © IEC 2021 -5-

Figure 43 — Calculation of allowable_delay .........ccccvviiiiii i 94
Figure 44 — Calculation of response time between safety PLCS .......ocoviiiiiiiiiiiiiiiiiiceens 100
Figure 45 — Constraints on NgE and M ... 102
Figure A.1 — Allowable_delay and offset calculation deviation...............ccocceviiiiiiiniin e, 105
Table 1 — Selection of the various measures for possible errors..........ccoooooiiiiiiiiii. 25
Table 2 — M1 safety device manager attribute format ... 31
Table 3 — S1 safety device manager attribute format...........ccccoeiiiiiii i 31
Table 4 — M1 safety connection manager attribute format ............coooviiiiiii i 31
Table 5 — S1 safety connection manager attribute format.............coooii 31
Table 6 — M1 safety cyclic transmission attribute format ... 32
Table 7 — S1 safety cyclic transmission attribute format.............ccooiiiiiii i 33
Table 8 — M1 safety device manager attribute encoding..........ccoooviiiiiiiiiii i 33
Table 9 — S1 safety device manager attribute encoding ..........coooviiiiiiiiii e 34
Table 10 — M1 safety connection manager attribute encoding ..........coooooiiiiiii, 34
Table 11 — S1 safety connection manager attribute encoding..........coovviiiiiiii i, 34
Table 12 — M1 safety cyclic transmission attribute encoding ........ccoovvviiii i, 35
Table 13 — S1 safety cyclic transmission attribute encoding .........ccoooviiiiiiiiii 37
Table 14 — Safety master monitor timer OPeration ... ..o 41
Table 15 — Safety slave monitor timer OPEration .........ccvii i e 41
Table 16 — Safety data monitor timer OPEeratioN ... .....c.c.vve i e 41
Table 17 — Details of connection establishment and confirmation processing ..............c......... 43
Table 18 — Details of slave information verification processing.........cc.coooiiiiiiiiiiiiiiiinineie. 43
Table 19 — Details of safety slave parameter transmission proCessSiNg ........ccoevvvevvvrrreneeneennnn. 44
Table 20 — MONITON LEDS ...ttt ettt e e e e e e e nneees 45
Table 21 — Safety function response time calculation ..o 46
Table 22 — Safety function response time definition of terms............c.ooi, 46
Table 23 — Selection of the various measures for possible errors........ccccooveiiiiiiiiinceen, 50
TADIE 24 — S S-S AN et 55
TADIE 25 — S S -R S AN ..t e 55
Table 26 — SS-INVOKEFUNC .. ...t e e 56
Table 27 — SS-REAM ... 56
T DI 28 — S S N I . e 57
Table 29 — SS-TeIMINALE ... ettt ea e e e 57
Table 30 — Safety PDU @IEMENES ..ouiiiiic e e e e e 58
Table 31 — CTRL EIEMENTS .oeuniii et r e 59
TabIE 32 — At [ST .. e e 65
Table 33 — SFSPM-M HIMEIS ...t e e e e 70
Table 34 — SFSPM-M state transition table ... 71
Table 35 — SUPPOIt _fUNCHIONS ...uie e e e e e e aeen 74
I o] TR R =T o] g oF- N (=T o o] o VPPN 77
Table 37 — error_category fOr AL EITOIS ... e e e 77
BIE= T o1 TSTC S IR =T o | o o o e 78

SS-EN IEC 61784-3-8, utg 3:2021 SEK Svensk Elstandard



-6 - IEC 61784-3-8:2021 © IEC 2021

Table 39 — SFESPM-S tIMBIS . o 79
Table 40 — SFSPM-S state transition table. ... 80
Table 41 — Parameters used by safety communication layer ..o, 90
Table 42 — SM-SetSafetyStationINfo ........oieiii 95
Table 43 — Safety station information setting parameters of SM-SetSafetyStationInfo........... 95
Table 44 — SM-SetSafetyNetworkParameter ... ... 96
Table 45 — Safety network parameters of SM-SetSafetyNetworkParameter..............c..co........ 96
Table 46 — SM-GetSafety StationINfo . ... 96
Table 47 — Safety station information parameters of SM-GetSafetyStationinfo

LR =0 [0 T==3 o 97
Table 48 — Safety station information parameters of SM-GetSafetyStationinfo

(R TETS] oo ¢ £ =) PP 97
Table 49 — SM-GetSafetyNetworkParameter ... .....ovuiiiii e 97
Table 50 — Parameters of SM-GetSafetyNetworkParameter request.........cccccovvvviiviinineieennen. 97
Table 51 — Parameters of SM-GetSafetyNetworkParameter resSponse .........cccooveviniiiiineannen. 98
Table 52 — MONITOE LEDS ...ttt e e e e 99
Table 53 — Communication port monitor LEDS ......oouiiiiiii i 99
Table A.1 — Residual error probability for FSCP 8/1 CRC......ccuiiiiiiiiiicie e 104
Table A.2 — Residual error probability for FSCP 8/2 CRC......ccuiiiiiiiiiii e 105

SEK Svensk Elstandard SS-EN IEC 61784-3-8, utg 3:2021



IEC 61784-3-8:2021 © IEC 2021 -7 -

1)

2)

3)

4)

5)

6)

7

8)

9)

INTERNATIONAL ELECTROTECHNICAL COMMISSION

INDUSTRIAL COMMUNICATION NETWORKS —
PROFILES —

Part 3-8: Functional safety fieldbuses —
Additional specifications for CPF 8

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.

Attention is drawn to the possibility that some of the elements of this IEC Publication may be the subject of
patent rights. IEC shall not be held responsible for identifying any or all such patent rights.

IEC 61784-3-8 has been prepared by subcommittee 65C: Industrial networks, of IEC technical
committee 65: Industrial-process measurement, control and automation. It is an International
Standard.

This third edition cancels and replaces the second edition published in 2016. This edition
constitutes a technical revision.

This edition includes the following significant technical changes with respect to the previous
edition:

structured for compliance with IEC 61784-3 Ed.4;
general editorial changes and clarifications;

safety measures (11.5.3);
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o safety application service elements (11.6.2);

e safety PDU format (11.7.1);

e constraints for calculations of system characteristics (11.9.5);
e safety measures (12.5.3);

e safety PDU format (12.7.1);

e behaviour (12.7.2);

e constraints for calculations of system characteristics (12.9.5);

e hash function calculations (Annex A).

The text of this International Standard is based on the following documents:

FDIS Report on voting

65C/1083/FDIS 65C/1087/RVD

Full information on the voting for its approval can be found in the report on voting indicated in
the above table.

The language used for the development of this International Standard is English.

This document was drafted in accordance with ISO/IEC Directives, Part 2, and developed in
accordance with ISO/IEC Directives, Part 1 and ISO/IEC Directives, IEC Supplement,
available at www.iec.ch/members_experts/refdocs. The main document types developed by
IEC are described in greater detail at www.iec.ch/standardsdev/publications.

A list of all parts of the IEC 61784-3 series, published under the general title Industrial
communication networks — Profiles — Functional safety fieldbuses, can be found on the IEC
website.

The committee has decided that the contents of this document will remain unchanged until the
stability date indicated on the IEC website under "http://webstore.iec.ch” in the data related to
the specific document. At this date, the document will be

* reconfirmed,

e 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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0 Introduction
0.1 General

The IEC 61158 (all parts) fieldbus standard together with its companion standards
IEC 61784-1 and IEC 61784-2 defines a set of communication protocols that enable
distributed control of automation applications. Fieldbus technology is now considered well
accepted and well proven. Thus fieldbus enhancements continue to emerge, addressing
applications for areas such as real time and safety-related applications.

IEC 61784-3 (all parts) explains the relevant principles for functional safety communications
with reference to IEC 61508 (all parts) and specifies several safety communication layers
(profiles and corresponding protocols) based on the communication profiles and protocol
layers of IEC 61784-1, IEC 61784-2 and IEC 61158 (all parts). It does not cover electrical
safety and intrinsic safety aspects. It also does not cover security aspects, nor does it provide
any requirements for security.

Figure 1 shows the relationships between IEC 61784-3 (all parts) and relevant safety and
fieldbus standards in a machinery environment.

IEC 61918 IEC 61784-5 : ; :

Installation guide | Installation guide Design of safet){—related electrical, electronic and program-
(common part) | (profile-specific) mable electronic control systems (SRECS) for machinery
IEC 62443 IEC 61010-2-201 SIL based _ PL based |

Security Requirements
L Sy S el pi __ .. Design objective.
l Y vy Applicable standards
IEC 61000-6-7
Generic EMC and FS 1SO 13849
IEC 61326-3-1 Safety-related parts
EMC and FS *EF= 62061 of machinery
IEC 61784-3 Functional safety (SRPCS)
Functional safety IEC 61000-1-2 for machinery Non-electrical
communication Methodology for FS (SRECS) -
Electrical
L e T S - :
o e e e Tt Lt o P —p—

i |

IEC 61158 G 61608 Example product standards

61784-1, -2 Functional safety (FS) IEC 61496 [| IEC 61131-6 || IEC 61800-5-2 || 1SO 10218-1
L Fielf!bus for use in (basic standard) Safety function, || [Functional Safety Safety functions ||Safety requirements
industrial control systems e.g. light curtains for PLC for drives for robots

Key |:| (yellow) safety-related standards

]  (blue) fieldbus-related standards
A (dashed yellow) this standard

A —B document A is referenced in document B (normative)

A---+B documentA is cited in or influenced by document B (informative)
IEC

NOTE IEC 62061 specifies the relationship between PL (Category) and SIL.

Figure 1 — Relationships of IEC 61784-3 with other standards (machinery)

Figure 2 shows the relationships between IEC 61784-3 (all parts) and relevant safety and
fieldbus standards in a process environment.

SS-EN IEC 61784-3-8, utg 3:2021 SEK Svensk Elstandard



-10 - IEC 61784-3-8:2021 © IEC 2021
IEC 61918 IEC 61784-5
Installation guide | Installation guide
(common part) | (profile-specific)
See safety standards for machinery
IEC 62443 IEC 61010-2-201 (Figure 1)
Security Requirements
(common part) e BRI SEE Valid also in process industries,
l whenever applicable
vyvYyvy
IEC 61326-3-22
< EMC and
IEC 61784-3 functional safety
Functional safety
communicaton
. IEC 61511 Example product standard
IEC 61158 series/ IEC 61508 Functional safety —
. 61784-1, -2 . Functional safety —>»  Safety instrumented IEC 61131-6
Fieldbus for use in (basic standard) systems for the Functional Safety
industrial control systems process industry sector for PLC

Key ] (yellow) safety-related standards
1 (blue)fieldbus-related standards
A7 (dashed yellow) this standard

A —»B document Ais referenced in document B (normative)
A ---+B documentAis cited in or influenced by document B (informative)
IEC

a8  For specified electromagnetic environments; otherwise IEC 61326-3-1 or IEC 61000-6-7.

Figure 2 — Relationships of IEC 61784-3 with other standards (process)

Safety communication layers which are implemented as parts of safety-related systems
according to IEC 61508 (all parts) provide the necessary confidence in the transportation of
messages (information) between two or more participants on a fieldbus in a safety-related
system, or sufficient confidence of safe behaviour in the event of fieldbus errors or failures.

Safety communication layers specified in IEC 61784-3 (all parts) do this in such a way that a
fieldbus can be used for applications requiring functional safety up to the Safety Integrity
Level (SIL) specified by its corresponding functional safety communication profile.

The resulting SIL claim of a system depends on the implementation of the selected functional
safety communication profile (FSCP) within this system — implementation of a functional
safety communication profile in a standard device is not sufficient to qualify it as a safety
device.

IEC 61784-3 (all parts) describes:

e basic principles for implementing the requirements of IEC 61508 (all parts) for safety-
related data communications, including possible transmission faults, remedial measures
and considerations affecting data integrity;

o functional safety communication profiles for several communication profile families in
IEC 61784-1 and IEC 61784-2, including safety layer extensions to the communication
service and protocols sections of IEC 61158 (all parts).

SEK Svensk Elstandard SS-EN IEC 61784-3-8, utg 3:2021



IEC 61784-3-8:2021 © IEC 2021 -11 -
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 a patent concerning the
functional safety communication profiles for family 8. IEC takes no position concerning the
evidence, validity, and scope of this patent right.

The holder of this patent right has assured IEC that s/he is willing to negotiate licences under
reasonable and non-discriminatory terms and conditions with applicants throughout the world.
In this respect, the statement of the holder of this patent right is registered with IEC.
Information may be obtained from the patent database available at http://patents.iec.ch.

Attention is drawn to the possibility that some of the elements of this document may be the
subject of patent rights other than those in the patent database. IEC shall not be held
responsible for identifying any or all such patent rights.
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INDUSTRIAL COMMUNICATION NETWORKS —
PROFILES -

Part 3-8: Functional safety fieldbuses —
Additional specifications for CPF 8

1 Scope

This part of IEC 61784-3 (all parts) specifies a safety communication layer (services and
protocol) based on CPF 8 of IEC 61784-1, IEC 61784-2 and IEC 61158 Type 18 and Type 23.
It identifies the principles for functional safety communications defined in IEC 61784-3 that
are relevant for this safety communication layer. This safety communication layer is intended
for implementation in safety devices only.

NOTE 1 It does not cover electrical safety and intrinsic safety aspects. Electrical safety relates to hazards such
as electrical shock. Intrinsic safety relates to hazards associated with potentially explosive atmospheres.

This document defines mechanisms for the transmission of safety-relevant messages among
participants within a distributed network using fieldbus technology in accordance with the
requirements of IEC 61508 (all parts)! for functional safety. These mechanisms may be used
in various industrial applications such as process control, manufacturing automation and
machinery.

This document provides guidelines for both developers and assessors of compliant devices
and systems.

NOTE 2 The resulting SIL claim of a system depends on the implementation of the selected functional safety
communication profile within this system — implementation of a functional safety communication profile according to
this document in a standard device is not sufficient to qualify it as a safety device.

2 Normative references

The following documents are referred to in the text in such a way that some or all of their
content constitutes requirements 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 61131-2, Industrial-process measurement and control — Programmable controllers —
Part 2: Equipment requirements and tests

IEC 61158 (all parts), Industrial communication networks — Fieldbus specifications

IEC 61158-2, Industrial communication networks — Fieldbus specifications — Part 2: Physical
layer specification and service definition

IEC 61158-3-18, Industrial communication networks — Fieldbus specifications — Part 3-18:
Data-link layer service definition — Type 18 elements

IEC 61158-4-18, Industrial communication networks — Fieldbus specifications — Part 4-18:
Data-link layer protocol specification — Type 18 elements

1 Inthe following pages of this document, "IEC 61508" will be used for "IEC 61508 (all parts)".
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IEC 61158-5-18, Industrial communication networks — Fieldbus specifications Part 5-18:

Application layer service definition — Type 18 elements

IEC 61158-5-23, Industrial communication networks — Fieldbus specifications — Part 5-23:
Application layer service definition — Type 23 elements

IEC 61158-6-18, Industrial communication networks — Fieldbus specifications — Part 6-18:
Application layer protocol specification — Type 18 elements
IEC 61158-6-23, Industrial communication networks — Fieldbus specifications — Part 6-23:

Application layer protocol specification — Type 23 elements

IEC 61326-3-1, Electrical equipment for measurement, control and laboratory use — EMC
requirements — Part 3-1: Immunity requirements for safety-related systems and for equipment
intended to perform safety-related functions (functional safety) — General industrial
applications

IEC 61326-3-2, Electrical equipment for measurement, control and laboratory use — EMC
requirements — Part 3-2: Immunity requirements for safety-related systems and for equipment
intended to perform safety-related functions (functional safety) — Industrial applications with
specified electromagnetic environment

IEC 61508 (all parts), Functional safety of electrical/electronic/programmable electronic
safety-related systems

IEC 61511 (all parts), Functional safety — Safety instrumented systems for the process
industry sector

IEC 61784-1, Industrial communication networks — Profiles — Part 1: Fieldbus profiles

IEC 61784-2, Industrial communication networks — Profiles — Part 2: Additional fieldbus
profiles for real-time networks based on ISO/IEC/IEEE 8802-3

IEC 61784-3:2021, Industrial communication networks — Profiles — Part 3: Functional safety
fieldbuses — General rules and profile definitions

IEC 62061, Safety of machinery — Functional safety of safety-related electrical, electronic and
programmable electronic control systems

ISO/IEC/IEEE 8802-3, Information technology - Telecommunications and information
exchange between systems — Local and metropolitan area networks — Specific requirements —
Part 3: Standard for Ethernet
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