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European foreword 

The text of document 65C/1276/CDV, future edition 1 of IEC 61784-3-19, 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-
19:2024. 

The following dates are fixed: 

• latest date by which the document has to be implemented at national 
level by publication of an identical national standard or by endorsement 

(dop) 2025-11-30 

• latest date by which the national standards conflicting with the 
document have to be withdrawn 

(dow) 2027-11-30 

 

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. 

Any feedback and questions on this document should be directed to the users’ national committee. A 
complete listing of these bodies can be found on the CENELEC website. 

Endorsement notice 

The text of the International Standard IEC 61784-3-19:2024 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 standard indicated: 

IEC 61000-1-2 NOTE Approved as EN 61000-1-2 

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

IEC 61010-2-201 NOTE Approved as EN IEC 61010-2-201 

IEC 61131-6 NOTE Approved as EN 61131-6 

IEC 61158-1 NOTE Approved as EN IEC 61158-1 

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

IEC 61158-5-24 NOTE Approved as EN IEC 61158-5-24 

IEC 61158-5-27 NOTE Approved as EN IEC 61158-5-27 

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

IEC 61508-1 NOTE Approved as EN 61508-1 

IEC 61508-4:2010 NOTE Approved as EN 61508-4:2010 (not modified) 

IEC 61508-5 NOTE Approved as EN 61508-5 

IEC 61784-1 (series) NOTE Approved as EN IEC 61784-1 (series) 

IEC 61784-2 (series) NOTE Approved as EN IEC 61784-2 (series) 
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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 Where an International Publication has been modified by common modifications, indicated by (mod), the 
relevant EN/HD applies. 

NOTE 2 Up-to-date information on the latest versions of the European Standards listed in this annex is available 
here: www.cencenelec.eu. 

Publication Year Title EN/HD Year 

IEC 61131-2 - Industrial-process measurement and 
control - Programmable controllers - Part 2: 
Equipment requirements and tests 

EN 61131-2 - 

IEC 61158 series Industrial communication networks - 
Fieldbus specifications 

EN IEC 61158 series 

IEC 61158-6-24 - Industrial communication networks - 
Fieldbus specifications - Part 6-24: 
Application layer protocol specification - 
Type 24 elements 

EN IEC 61158-6-24 - 

IEC 61158-6-27 - Industrial communication networks - 
Fieldbus Specifications Part 6-27: 
Application layer protocol specification - 
Type 27 elements 

EN IEC 61158-6-27 - 

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 

EN 61326-3-1 - 

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 

EN IEC 61326-3-2 - 

IEC 61508 series Functional safety of 
electrical/electronic/programmable 
electronic safety-related systems 

EN 61508 series 

IEC 61511 series Functional safety - Safety instrumented 
systems for the process industry sector 

EN 61511 series 
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IEC 61784-1-19 2023 Industrial networks - Profiles - Part 1-19: 
Fieldbus profiles - Communication Profile 
Family 19 

EN IEC 61784-1-19 2023 

IEC 61784-2-19 2023 Industrial networks - Profiles - Part 2-19: 
Additional real-time fieldbus profiles based 
on ISO/IEC/IEEE 8802-3 - CPF 19 

EN IEC 61784-2-19 2023 

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

EN IEC 61784-3 - 

IEC 61784-5-19 - Industrial networks - Profiles - Part 5-19: 
Installation of fieldbuses - Installation 
profiles for CPF 19 

EN IEC 61784-5-19 - 

IEC 62061 - Safety of machinery - Functional safety of 
safety-related control systems 

EN IEC 62061 - 

 

SIST EN IEC 61784-3-19:2025

iTeh Standards
(https://standards.iteh.ai)

Document Preview
SIST EN IEC 61784-3-19:2025

https://standards.iteh.ai/catalog/standards/sist/83e44520-3574-4815-9f02-3a2fc2c9fc3f/sist-en-iec-61784-3-19-2025

https://standards.iteh.ai/catalog/standards/sist/83e44520-3574-4815-9f02-3a2fc2c9fc3f/sist-en-iec-61784-3-19-2025


 

SIST EN IEC 61784-3-19:2025

iTeh Standards
(https://standards.iteh.ai)

Document Preview
SIST EN IEC 61784-3-19:2025

https://standards.iteh.ai/catalog/standards/sist/83e44520-3574-4815-9f02-3a2fc2c9fc3f/sist-en-iec-61784-3-19-2025

https://standards.iteh.ai/catalog/standards/sist/83e44520-3574-4815-9f02-3a2fc2c9fc3f/sist-en-iec-61784-3-19-2025


 

 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 

IEC 61784-3-19 
Edition 1.0 2024-10 

INTERNATIONAL 
STANDARD 
NORME 
INTERNATIONALE 

Industrial communication networks – Profiles – 
Part 3-19: Functional safety fieldbuses – Additional specifications for CPF 19 
 
Réseaux de communication industriels – Profils – 
Partie 3-19: Bus de terrain de sécurité fonctionnelle – Spécifications 
supplémentaires pour CPF 19 

INTERNATIONAL 
ELECTROTECHNICAL 
COMMISSION 

COMMISSION 
ELECTROTECHNIQUE 
INTERNATIONALE 

 
 

ICS 25.040.40, 35.100.05  

 

ISBN 978-2-8322-9802-2 
 

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

® 
 

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. 

  
  

 

colour
inside

SIST EN IEC 61784-3-19:2025

iTeh Standards
(https://standards.iteh.ai)

Document Preview
SIST EN IEC 61784-3-19:2025

https://standards.iteh.ai/catalog/standards/sist/83e44520-3574-4815-9f02-3a2fc2c9fc3f/sist-en-iec-61784-3-19-2025

https://standards.iteh.ai/catalog/standards/sist/83e44520-3574-4815-9f02-3a2fc2c9fc3f/sist-en-iec-61784-3-19-2025


 – 2 – IEC 61784-3-19:2024 © IEC 2024 

CONTENTS 

FOREWORD ........................................................................................................................... 6 
INTRODUCTION ..................................................................................................................... 8 
1 Scope ............................................................................................................................ 10 
2 Normative references .................................................................................................... 10 
3 Terms, definitions, symbols, abbreviated terms and conventions ................................... 11 

3.1 Terms and definitions ............................................................................................ 11 
3.1.1 Common terms and definitions ....................................................................... 11 
3.1.2 CPF 19: Additional terms and definitions ....................................................... 15 

3.2 Symbols and abbreviated terms ............................................................................ 15 
3.2.1 Common symbols and abbreviated terms ....................................................... 15 
3.2.2 CPF 19: Additional symbols and abbreviated terms ....................................... 16 

3.3 Conventions .......................................................................................................... 16 
4 Overview of FSCP 19 (MECHATROLINK Safety) ........................................................... 16 
5 General ......................................................................................................................... 17 

5.1 External documents providing specifications for the profile ................................... 17 
5.2 Safety functional requirements .............................................................................. 17 
5.3 Safety measures ................................................................................................... 17 

5.3.1 General ......................................................................................................... 17 
5.3.2 Sequence number.......................................................................................... 18 
5.3.3 Time expectation ........................................................................................... 19 
5.3.4 Connection ID ................................................................................................ 21 
5.3.5 CRC calculation ............................................................................................. 21 
5.3.6 Redundancy with cross checking ................................................................... 22 

5.4 Safety communication layer structure .................................................................... 25 
5.5 Relationships with FAL (and DLL, PhL) ................................................................. 26 

5.5.1 General ......................................................................................................... 26 
5.5.2 Data types ..................................................................................................... 26 

6 Safety communication layer services ............................................................................. 26 
6.1 Service description ............................................................................................... 26 

6.1.1 S_CONNECT_START .................................................................................... 26 
6.1.2 S_CONNECT_CONF ..................................................................................... 28 
6.1.3 S_PRM_SET ................................................................................................. 31 
6.1.4 S_PRM_APPLY ............................................................................................. 33 
6.1.5 S_SAFE_DATA .............................................................................................. 34 
6.1.6 S_DISCONNECT ........................................................................................... 35 
6.1.7 S_FAIL_SAFE ............................................................................................... 36 
6.1.8 S_NOP .......................................................................................................... 37 

7 SCL protocol ................................................................................................................. 38 
7.1 SPDU format ......................................................................................................... 38 

7.1.1 SPDU structure .............................................................................................. 38 
7.1.2 Connection ID ................................................................................................ 39 
7.1.3 Sequence number.......................................................................................... 39 
7.1.4 Command ...................................................................................................... 39 
7.1.5 State number ................................................................................................. 40 
7.1.6 CRC .............................................................................................................. 40 
7.1.7 Redundant data ............................................................................................. 40 

SIST EN IEC 61784-3-19:2025

iTeh Standards
(https://standards.iteh.ai)

Document Preview
SIST EN IEC 61784-3-19:2025

https://standards.iteh.ai/catalog/standards/sist/83e44520-3574-4815-9f02-3a2fc2c9fc3f/sist-en-iec-61784-3-19-2025

https://standards.iteh.ai/catalog/standards/sist/83e44520-3574-4815-9f02-3a2fc2c9fc3f/sist-en-iec-61784-3-19-2025


IEC 61784-3-19:2024 © IEC 2024 – 3 –  

7.2 Safety FAL service protocol machine .................................................................... 40 
7.2.1 State transition of safety master .................................................................... 40 
7.2.2 State transition of safety slave ....................................................................... 47 

7.3 Behaviour description ........................................................................................... 53 
7.3.1 Connection establishment .............................................................................. 53 
7.3.2 Safety data sending/receiving sequence ........................................................ 60 
7.3.3 Disconnect safety channel ............................................................................. 64 

8 SCL management .......................................................................................................... 65 
8.1 Parameter definitions ............................................................................................ 65 

8.1.1 General ......................................................................................................... 65 
8.1.2 T_Watchdog .................................................................................................. 65 
8.1.3 T_Response .................................................................................................. 65 
8.1.4 Master_Connection_Key ................................................................................ 66 
8.1.5 Slave_Connection_Key .................................................................................. 66 
8.1.6 Connection_Id ............................................................................................... 66 
8.1.7 Master_Sequence_Number ............................................................................ 66 
8.1.8 Extended_Master_Sequence_Number ........................................................... 66 
8.1.9 Slave_Sequence_Number.............................................................................. 66 
8.1.10 Extended_Slave_Sequence_Number ............................................................. 66 
8.1.11 Node_Address ............................................................................................... 66 
8.1.12 Device_Info (structure) .................................................................................. 67 
8.1.13 Output_Data_Length ...................................................................................... 67 
8.1.14 Input_Data_Length ........................................................................................ 67 
8.1.15 Output_User_Data_Length ............................................................................ 67 
8.1.16 Input_User_Data_Length ............................................................................... 67 
8.1.17 Stop_Safety_Loop ......................................................................................... 67 
8.1.18 Stop_Safety_Loop_Oth .................................................................................. 68 

9 System requirements ..................................................................................................... 69 
9.1 Indicators and switches ......................................................................................... 69 

9.1.1 General ......................................................................................................... 69 
9.1.2 Safety connection LED .................................................................................. 70 

9.2 Installation guidelines ........................................................................................... 70 
9.3 Safety function response time ............................................................................... 70 

9.3.1 System response time ................................................................................... 70 
9.3.2 FSCP 19 response time ................................................................................. 71 

9.4 Duration of demands ............................................................................................. 72 
9.5 Constraints for calculation of system characteristics ............................................. 72 

9.5.1 Number of stations ........................................................................................ 72 
9.5.2 Probability considerations .............................................................................. 72 

9.6 Maintenance ......................................................................................................... 73 
9.7 Safety manual ....................................................................................................... 73 

10 Assessment ................................................................................................................... 73 
Bibliography .......................................................................................................................... 74 
 
Figure 1 – Relationships of IEC 61784-3 with other standards (machinery) ............................. 8 
Figure 2 – Relationships of IEC 61784-3 with other standards (process) ................................. 9 
Figure 3 – Basic FSCP 19 system ......................................................................................... 17 
Figure 4 – Incrementing procedure of sequence number ....................................................... 19 

SIST EN IEC 61784-3-19:2025

iTeh Standards
(https://standards.iteh.ai)

Document Preview
SIST EN IEC 61784-3-19:2025

https://standards.iteh.ai/catalog/standards/sist/83e44520-3574-4815-9f02-3a2fc2c9fc3f/sist-en-iec-61784-3-19-2025

https://standards.iteh.ai/catalog/standards/sist/83e44520-3574-4815-9f02-3a2fc2c9fc3f/sist-en-iec-61784-3-19-2025


 – 4 – IEC 61784-3-19:2024 © IEC 2024 

Figure 5 – Time expectation with watchdog timer .................................................................. 20 
Figure 6 – Synchronization of transmission timing................................................................. 20 
Figure 7 – Time expectation with response timer .................................................................. 21 
Figure 8 – Redundant data generation processing ................................................................ 23 
Figure 9 – Redundant data verification process .................................................................... 25 
Figure 10 – SCL structure ..................................................................................................... 26 
Figure 11 – Safety PDU format ............................................................................................. 38 
Figure 12 – Safety master SCL – state transition diagram ..................................................... 40 
Figure 13 – Safety master safety connection − state transition diagram ................................ 42 
Figure 14 – Safety slave SCL − state transition diagram ....................................................... 48 
Figure 15 – Safety slave safety connection − state transition diagram ................................... 49 
Figure 16 – Node address and device information processing flow at start-up ....................... 56 
Figure 17 – S_CONNECT_START command reception processing flow ................................ 56 
Figure 18 – S_CONNECT_CONF command reception processing flow ................................. 57 
Figure 19 – Sequence example 1 from connection establishment to safety data 
transmission/reception .......................................................................................................... 58 
Figure 20 – Sequence example 2 from connection establishment to safety data 
transmission/reception .......................................................................................................... 59 
Figure 21 – S_SAFE_DATA command sequence .................................................................. 60 
Figure 22 – Loss of S_SAFE_DATA command from safety master ........................................ 61 
Figure 23 – Delay of S_SAFE_DATA command from safety master ...................................... 61 
Figure 24 – Loss of S_SAFE_DATA command from safety slave .......................................... 62 
Figure 25 – Delay of S_SAFE_DATA command from safety slave ......................................... 62 
Figure 26 – Insertion of message to safety slave .................................................................. 63 
Figure 27 – Insertion of message to safety master ................................................................ 64 
Figure 28 – Elements of safety function ................................................................................ 71 
Figure 29 – Safety function of FSCP 19 system .................................................................... 71 
Figure 30 – Residual error rate ............................................................................................. 73 
 
Table 1 – Communication errors and safety measures .......................................................... 18 
Table 2 – Sequence number list ............................................................................................ 18 
Table 3 – CRC seed values .................................................................................................. 22 
Table 4 – S_CONNECT_START command data.................................................................... 27 
Table 5 – S_CONNECT_START command SPDU (1st SPDU) .............................................. 27 
Table 6 – S_CONNECT_START command SPDU (2nd SPDU) ............................................. 28 
Table 7 – S_CONNECT_CONF command data ..................................................................... 29 
Table 8 – S_CONNECT_CONF command SPDU (1st SPDU) ................................................ 29 
Table 9 – S_CONNECT_CONF command SPDU (2nd SPDU) ............................................... 30 
Table 10 – S_CONNECT_CONF command SPDU (3rd SPDU) .............................................. 30 
Table 11 – S_PRM_SET command data ............................................................................... 31 
Table 12 – S_PRM_SET command SPDU (1st SPDU) .......................................................... 32 
Table 13 – S_PRM_SET command SPDU (2nd SPDU) ......................................................... 32 
Table 14 – S_PRM_SET command SPDU (3rd SPDU) .......................................................... 33 
Table 15 – S_PRM_APPLY command data ........................................................................... 33 

SIST EN IEC 61784-3-19:2025

iTeh Standards
(https://standards.iteh.ai)

Document Preview
SIST EN IEC 61784-3-19:2025

https://standards.iteh.ai/catalog/standards/sist/83e44520-3574-4815-9f02-3a2fc2c9fc3f/sist-en-iec-61784-3-19-2025

https://standards.iteh.ai/catalog/standards/sist/83e44520-3574-4815-9f02-3a2fc2c9fc3f/sist-en-iec-61784-3-19-2025


IEC 61784-3-19:2024 © IEC 2024 – 5 –  

Table 16 – S_PRM_APPLY command SPDU ........................................................................ 34 
Table 17 – S_SAFE_DATA command SPDU ......................................................................... 34 
Table 18 – S_DISCONNECT command SPDU ...................................................................... 35 
Table 19 – Factor in S_DISCONNECT command .................................................................. 36 
Table 20 – S_FAIL_SAFE command SPDU ........................................................................... 37 
Table 21 – S_NOP command SPDU ..................................................................................... 37 
Table 22 – List of commands ................................................................................................ 39 
Table 23 – Safety master SCL – state description ................................................................. 40 
Table 24 – Safety master SCL − state transition matrix ......................................................... 41 
Table 25 – Safety master safety connection − state description ............................................ 43 
Table 26 – Safety master safety connection − state transition matrix .................................... 43 
Table 27 – Safety slave SCL − state description ................................................................... 48 
Table 28 – Safety slave SCL – state transition matrix ........................................................... 48 
Table 29 – Safety slave safety connection − state description ............................................... 49 
Table 30 – Safety slave safety connection − state transition matrix ....................................... 50 
Table 31 – Safety salve node and device variables ............................................................... 55 
Table 32 – List of parameter variables .................................................................................. 65 
Table 33 – Specification of stop safety loop setting ............................................................... 68 
Table 34 – Specification of stop safety loop other setting ...................................................... 69 
Table 35 – LED specifications ............................................................................................... 70 
Table 36 – Safety connection LED specification .................................................................... 70 
Table 37 – Residual error rate .............................................................................................. 72 

 

  

SIST EN IEC 61784-3-19:2025

iTeh Standards
(https://standards.iteh.ai)

Document Preview
SIST EN IEC 61784-3-19:2025

https://standards.iteh.ai/catalog/standards/sist/83e44520-3574-4815-9f02-3a2fc2c9fc3f/sist-en-iec-61784-3-19-2025

https://standards.iteh.ai/catalog/standards/sist/83e44520-3574-4815-9f02-3a2fc2c9fc3f/sist-en-iec-61784-3-19-2025


 – 6 – IEC 61784-3-19:2024 © IEC 2024 

INTERNATIONAL ELECTROTECHNICAL COMMISSION 

____________ 

 
INDUSTRIAL COMMUNICATION NETWORKS –  

PROFILES –  
 

Part 3-19: Functional safety fieldbuses –  
Additional specifications for CPF 19 

 
FOREWORD 

1) 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. 

2) 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.  

3) 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. 

4) 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. 

5) 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. 

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

7) 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.  

8) 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. 

9) IEC draws attention to the possibility that the implementation of this document may involve the use of a patent. 
IEC takes no position concerning the evidence, validity or applicability of any claimed patent rights in respect 
thereof. As of the date of publication of this document, IEC had received notice of a patent, which may be required 
to implement this document. However, implementers are cautioned that this may not represent the latest 
information, which may be obtained from the patent database available at https://patents.iec.ch. IEC shall not be 
held responsible for identifying any or all such patent rights. 

IEC 61784-3-19 has been prepared by subcommittee 65C: Industrial networks, of IEC technical 
committee 65: Industrial-process measurement, control and automation. It is an International 
Standard. 

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

Draft Report on voting 

65C/1276/CDV 65C/1298/RVC 

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