- OPC DAY
FINLAND 2025
10.12.2025 .

.....

V FlNNISHSDCIETY UFAUJU ATION

‘SUDMEN A‘U'TUMAATIU RIA R YSS

SPONSORS:

awg BECKHOFF ™™ Microsoft : prosys@yorc = STERIS Valmgfg > ‘@Wapice



OPC UA FX™ . Extending OPC UA to the Field
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OPC UA FX™ - Extending OPC UA to the Field
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Technical Working Groups of OPCF‘s FLC Initiative
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>80 companies
>270 experts
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Migration from OPC UA to OPC UA FX™

OPC UAFX?*
Controller

UAFX Offline Descriptor

UAFX Connection Manager

(based on a Minimum UA Client 2022)

Optional: OPC UA Safety

UAFX Automation Component -
(Asset Model & Functional Entity I\p/lodel) OPC UA FX ensures IT securlty

through different measures:

= Authentication & Authorization
= Encryption and Integrity

=  Session Management

= Transport Security

UAFX Controller Server

OPC UA (based on Nano Embedded Device 2022 Server)
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Solving motion, safety & real-time challenges

Plant Owner

“ want to...

easily and economically
integrate and connect
machines / skids from
different suppliers.”
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OPC UA FX™ Controller-to-Controller (C2C)

Machine / Skid A
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OPC UA FX™ Testing & Certification

» OPC UA Compliance Test Tool (CTT) with UAFX
extensions for C2C available

» Certification Program for OPC UA FX™ Controllers
launched in November 2024

» OPC UA FX™ Maintenance Release covering the full | EEE =
C2C MVS (Minimum-viable System) published in July 2025 jS=== e :

» OPC UA Safety Compliance Test Tool (UASCTT)
certified by TUV in November 2025

OPC UA FX™ controller prototypes of several vendors
have already proven a high level of interoperability in

4 CEPTU®UKAT & CERTIFICADO & CERTIFICAT

UAFX plugfests and OPC IOPs, so first certified OPC
UA FX™ controllers can be expected in 2026.

8
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ABB
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Hall 4/ 420, 520, 527
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UA FX™
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www.lesto.com
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www.belden com

Hall 10.0/ 120, 121, 220

www. huawei.com
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wwaw keba.com
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www. kuka.com

Multi-Vendor C2C Demo
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OPC UA FX™ Cable Robot Demo

» The Cable Robot demo performs dynamic ball-throwing
maneuvers managed by two controllers with four axes
each, demonstrating seamless OPC UA FX Controller-to-
Controller (C2C) communication and synchronization.
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Solving motion, safety & real-time challenges
Machine / Skid Builder

“ want ...

one vendor-independent
communication standard

Useable for all kinds of
different applications like
motion, safety, etc.

Additional traffic (e.g. video)
may not impact machine
performance”

© SeventyFour / shutterstock.com
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Solving motion, safety & real-time challenges

Data Scientist

“l want to... (i .
ANALYTICS . 929% .c’ 95% 0 I
be able to securely read DASHBOARD ©  *mo=e e s
d ata fro m a ny CO ntro I I e r a n d Evolution Metric Actual vs Target Actual Target Products positionin g
. c > TN Revenue s — v e
any device to identify - - —dbd R | V. B
o, W\ @ Avg. Order Size I $850.3 71.0% 1
opportunities for T i B e
. ° ° WV New Customers — 15432 145.0% e | o . .:.
O ptl m Izatl o n Of t h e \/\/\ Cust. Satisfaction | ——) 05.3% 10

A~ Market Share — 46.9% 8

production process.

Sales per countries

be able to adapt the data
set to my needs without

support of the designer of
the original equipment.”
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OPC UA FX™ Controller-to-Device (C2D)

UAFX Controller

Engineering Controller

Device Descriptors
containing configurations
of UAFX Devices | > Configuration>
: mport
(based on AutomationML) \ Connection Autornation
<AutomationML/> H Manager Component
i (Controller)
H Initiates UAFX
i Connections Functional Entity Asset
! with Devices (Controller) (Controller)
|
e A s i
e

UAFX Device #1 UAFX Device #2 | YAFX C2D

e e e e (CONNECEION
o ®

% Descriptor
(Device #2)

% Descriptor
(Device #1)

Automation =OPC UA

iy Automation
Component IEC 62541 Component
(Device #1) (Device #2)
Asset Functional Entity UAFX D2D Functional Entity Asset
(Device #1) (Device #1) Connection (Device #2) (Device #2)
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UAFX Profiling — Methodical Approach

Step 2: Create Profiles that are built
on the UAFX Component Facet UAFX Controller

Profile
(Part 84 Update)

UAFX Compute

Step 1: Define features/functions Profile

that are generic for all types of
UAFX implementations

UAFX Controller
Profile (Part 84)

v

UAFX IO/Motion/

Instrumentation UAFX Gateway
Profile Profile

UAFX Core
Features
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UAFX Transport Architecture Focus of OPC UA FX Prototyping so far

UAFX
PG UAJ UAEX Information Model €@ oPc UA client/Server is using TCP/IP.
A A A For small data sizes, this is very inefficient because
OPC UA CIient/Server: oPC UA: PUbSUD - significant protocol overhead is added.
. . . And TCP/IP is not real-time! UAFX uses C/S for
5+6+7 . . R . setting up UAFX connections.
Application UA Binary, JSON, XML » JSONUADP "
Presentation - - .
Session UA Secure . . : Mandatory for UAFX connections is
Conversation = . . OPC UA PubSub over UDP/IP which is
UATCPWSS,HTTP, .= | amap | & ! real-time capable -> UDP UADP
TLS: - - The most efficient way is to insert data
4 . . . directly into Ethernet frames. No additional protocol
T TCP E EUDF’ E overhead is added (optional for UAFX connections). -
. - . > ETH UADP
3 " - "
SRl o'lp é @ For an enhanced Quality-of-Service (QoS), features
1+2 according IEEE 802.1 can be added
Data Link and v v v a) UAFX Base (VLAN, Remote Management)
Physical | < Q oo iEEE802 11 IEEE 8023 (0cl TSN e e e nn i b) UAFX Advanced (TSN) = Base + Preemption + TimeSync
Layer c) UAFX Full (TSN) = Advanced + Scheduling (Qbv / TAS)

. Focus of OPC UA FX Prototyping in 2026 = ory
© OPCF 2025 ) — "
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New Demo at SPS show: Enabling OPC UA FX™

© OPCF 2025
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OPC UA FX integration into devices with Stacks/SDKs

Be. 2 Fraunhofer = hilscher
&4 Matrikon @ sy: S

o= B

Enabling OPC UA FX

Market-ready, Scalable, Embedded, Vendor-agnostic

Field Device Connectivity

» Different evaluation boards:

Analog Devices, Intel, NXP Semiconductors
and Renesas

» Different operating systems:

FreeRTOS, RT-Linux, Zephyr

» Different Stacks/SDKs supporting

OPC UA FX
Commercial Offers and Open Source

» Planned for 2026:

OPC UA FX C2D Prototyping and Multi-
Vendor demo with field device prototypes
(to be displayed at SPS 2026)

16
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www.analog.com
Hall5/110

www.matrikon.com
Hall 5/ 140

www.be-services.com
Hall 6 / 458

N
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WWW.NXP.COM
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FLC WG Chairs & Experts Testimonials

» Moving from C2C to C2D - htips://www.youtube.com/watch?v=1ssb6ZPANz8

OPC Unlﬂed Arehitecture

B&R

THOMAS ENZINGER

Chair of FLC Networking Working Group

OPC Uniﬂod Architecture
The Industrial ? .ﬂty Standard

v
}

BOB LATTIMER (RS

FLC Editor @ OPC Foundation

© OPCF 2025

OPC Unified Architecture
The Industrial Int>~  ~bility Standard

Schneider Electric

KENNETH LEE

Chair of FLC Architecture Working Group.

OPC Unified Architecture

Mlmwtﬁai'w&andard
75

NXP Semiconductors

JOAO LOPES

Co-Chair of FLC Networking Working Group

Schneider Electric

TODD SNIDE

Member of FLC Offline Engineering Wo‘rking Group

B&R Ao* .

DR. MARKUS SCHOISSWOHL

Chair of FLC Architecture Wj g Group

W W W llll —NUIII“IUIU

OPC Unlﬂed Arehltecture
The Industrf ')eablty Standard

\4)

|

v

Schneider Electric

THOMAS SCHRECK

Chair of FLC Test Development Working Group &
Member of Compliance Working Group

OPC Unified Architecture
The Industrial” = ‘:c\bdlty Standard

Yokogawa

PAUL HUNR
Chair of FLC Base'Faget Workil
Director of Compliance@OPE&

OPC Unified Architecture

Schneider Electric

MANUEL JACOB

Chair of FLC Motion Working Gr

OPC Unified Architecture

The Inck ‘eroperability Standard

Mitsubishi E|ectrié

JAN MURZYN

Chair of FLC Prototyping Working G[’oup



https://www.youtube.com/watch?v=1ssb6ZPANz8

OPC UA FX™ Brochures & White Papers

=ZPC =ZPC - ] 3> WSGACIA

Field Level Communications (FLC) Initiative

OPC Foundation extends OPC UA Extending OPC UA to the field:
including TSN down to field level OPC UA for Fleid eXchange (FX) Functional Safety Communication with OPC UA

[T T —tr———

20PC UA
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https://opcfoundation.org/wp-content/uploads/2023/11/OPCF-FLC-Flyer.pdf
https://opcfoundation.org/wp-content/uploads/2023/11/OPCF-FLC-Technical-Paper-C2C-EN.pdf
https://opcfoundation.org/wp-content/uploads/2022/09/OPCF-OPCUA-Safety-EN.pdf
https://opcfoundation.org/wp-content/uploads/2020/06/Ethernet-APL_Ethernet-To-The-Field_EN.pdf
https://5g-acia.org/download/20253/?version=a4

Further Information

PETER LUTZ

Field Level Communications Director
OPC Foundation

Phone: +49 171 - 4041028
Peter.Lutz@opcfoundation.org
www.opcfoundation.org

i org

Looking for more information?

Brochures, Recordings, Slides, ...

https://opcfoundation.org/

https://opcfoundation.org/flc

https://opcfoundation.org/apl
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