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C6043-0090 | Ultra-compact industrial PC with NVIDIA® GPU BECKHOFF




C6043-0090 | SSD change BECKHOFF

= C6043-0090 is only equipped with NVM Express® SSDs
Standard: 160 GB high-performance M.2 SSD, NVM Express®

Optional:

C9900-H678 320 GB high-performance SSD, NVM Express®, instead of 160 GB high-performance SSD, NVM Express®
C9900-H679 640 GB high-performance SSD, NVM Express®, instead of 160 GB high-performance SSD, NVM Express®

C9900-H840 1280 GB high-performance SSD, NVM Express®, instead of 160 GB high-performance SSD, NVM
Express®

C9900-H661 160 GB high-performance M.2 SSD, NVM Express®
C9900-H810 320 GB high-performance M.2 SSD, NVM Express®
C9900-H817 640 GB high-performance M.2 SSD, NVM Express®
C9900-H841 1280 GB high-performance M.2 SSD, NVM Express®




Processors and industrial PCs with TwinCAT Core Boost BECKHOFF

11t generation Intel® Core™, series U 11t generation Intel® Core™ 13t generation Intel® Core ™



BPI benchmark for the 11t generation Intel® Core™ i processors

TwinCAT Core Boost BECKHOFF

Beckhoff Performance Index: Single Core
Intel® Core™ i7 11850HE

+~50%|

BPI

2.6 GHz 3.5 GHz 3.7 GHz 4.2 GHz



TwinCAT Core Boost
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Beckhoff’s amazing flash | Information on the web

BECKHOFF R R - p—— G, |

Company  Products  Industries  Support

3 » Products » IPC » Indusiral 5505 / flsh memary ucfnder (1] nfo

Industrial flash memory devices for Beckhoff Industrial PCs

The industrial SSDs (solid-state drives) from Beckhoff deliver maximum reliabiity for data st
hallenging operating environments. In the industrial environment, 3D TLC NAND has

iablished itself as the standard for secure data retention. In order to achieve even higher
rellabilty and greater performan Beckhoff uses 30 TLC flash memory via
firmware configuration in pSLC mode.

PSLC mode gives the 5SDs and CFast cards a long servicelfe with over 50,000 write cycles. This
means that the full capacity of th ed fully up to 50,000 times bef
the data retention time drops to one year. Furthermore, the write
processing. This speed can be optimally utiized by
erface, as this offers significantly higher transmission rates comp
erfaces. While the SATA intesface transmits data at up to 500 M/s, NVMe SS0s connected to
PCle Generation 4 achieve read and write speeds of Up 10 6000 MBS

In contrast to SSDs in pSLC mode, the established 31 nly achieves 2200 write cycles of

ribes the
process in which a flash memory cell s written with 3 bit state and evased. AL the beginning of the

the memory cells before the data retentio

service life, the data retention time of the memory celfs is up to ten years, but it decreases
continuously with each subsequent write ydle. Using pSLC mode in Beckhof Industrial P

makes the service life of the memory cells
retention

up 10 17 times longer and ensures rekable and long-term data

Further advantages of industrial memory devices

LISSUSEE RN Maximum performance  Outstanding servicelife | Diverse applications

long-term data retention time for reliable data storage

reduced susceptibiity to data errors due ta loss of charge or interference between the memary cells
reliable of bit states thanks to pSLC memory architecture

powerful error correction algarithms for data integrity

Industrial SSDs from Beckhoff offer unparalleled reliability, maximum performance, and an outstanding service ife. They are the ideal choice for use in demanding industrial environments and
applications that need maximum data availability and system performance.

3ECKHOFE
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Operating system news | Microsoft Windows BECKHOFF




Windows 11 loT Enterprise

Windows 11 IoT Enterprise LTSC 2024
= official Microsoft release: 01.10.2024
» end of Support: 10.10.2034

= supported as of TwinCAT 3.1 Build 4026.15

Beckhoff Industrial PCs with Windows 11:

BECKHOFF

Beckhoff release from March Beckhoff release pending |

8th generation Intel® Core™ (C602x-0000)

Intel Atom® Elkhart Lake (e.g. C601x-0030)

oth generation Intel® Core™ (e.g. C603x-0070)

11t generation Intel® Core™ (e.g. C603x-0080)

13t generation Intel® Core™ (e.g. C604x-0090)




Windows with TwinCAT BECKHOFF

Operating system Standard installation in our IPC production

Windows 11 IoT Enterprise LTSC 2024 TwinCAT Build 4026
Windows 10 IoT Enterprise LTSC 2021 TwinCAT Build 4024, optional: Build 4026*
Windows 10 |oT Enterprise LTSC 2019 TwinCAT Build 4024
Windows 10 |oT Enterprise LTSC 2016 TwinCAT Build 4024

*Upgrade option:

C9900-S712 Installation of the latest TwinCAT 3.1 Build 4026 or higher on PCs
with Windows 10 10T Enterprise LTSC 2021, without a TwinCAT
license.




The Next multi-touch panel generation | CP4xxx/CP5xxx BECKHOFF

N Jeon ) ) ) )

The Next
multi-touch panel generation



Are you ready for... BECKHOFF
NEW

... first class products?

... a modern yet timeless
design?

... top quality?

... advanced features? |
| - oo ( (I

... ultimate variety and | 1°

flexibility?

... very competitive
pricing?




Beckhoff Next multi-touch Control Panel and Panel PC | CP4xxx/CP5xxx BECKHOFF
NEW

Flawless design
= modern, timeless, and reliable

Top quality

» aluminum housing and hardened
touchscreen

* highest EMC stability

Covers distance

» DisplayPort up to 15 m, CP-Link 5 up to
100 m distance

Excellent performance

= 6-core Arm® CPU or 4-core Intel Atom®
CPU




Beckhoff Next multi-touch Control Panel and Panel PC | CP4xxx/CP5xxx BECKHOFF
NEW

Simple installation

* built-in panel and IP65 mounting arm ,
panel

Huge variety

= 7-,10.1-, 15.6-,18.5-, 21.5-, or 23.8-inch
displays

High resolution

»= from 15.6-inch on Full HD display

Great visibility

= anti-glare touch and display with
advanced viewing angles




Beckhoff Next multi-touch Control Panel and Panel PC | CP4xxx/CP5xxx BECKHOFF

. . NEW
High connectivity

= easy wiring, standardized IP20 connectors f

Facilitated mounting

= 100 x 100 VESA mount, optional 48 mm
rotating tube mounting arm adapter

Elevated protection

= |P65-sealed connection area




Beckhoff Next multi-touch Control Panel and Panel PC | CP4xxx/CP5xxx BECKHOFF

. NEW
Extreme flexibility

» different standardized push-button extensions

= customization possible

Excellent communication

= EtherCAT and FSoE are integrated




Beckhoff Next multi-touch Control Panel and Panel PC | CP4xxx/CP5xxx BECKHOFF

High availability

» electronics are designed and produced
In-house for longest availability

Increase your competitive edge

= significant cost reduction

NEW
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Next multi-touch Control Panel and Panel PCs | CP4xxx, CP5xxx BECKHOFF

CP49xx-0000 CP49xx-0010 CP59xx-0000 CP59xx-0010

= DisplayPort-Panel = CP-Link 5 panel = DisplayPort panel = CP-Link 5 panel
= 7 Zoll bis 23,8 Zoll = 7-inch to 23.8-inch = 15.6-inch to 23.8-inch = 15.6-inch to 23.8-inch
= 15 m Distanz = 100 m distance = 15 m distance = 100 m distance
= Frontseite P65, = |P65 front, IP20 rear = 4x M6 VESAmountor = 4x M6 VESA mount or
Ruckseite IP20 = optional USB in front mounting arm adapter mounting arm adapter
= optional: USB in der
Front = Oopt.: push-button ext. = opt.: push-button ext.

= opt.: USB interface opt.: USB interface



Keep the lead | Key takeaways

BECKHOFF

High-end panel for
demanding human-
machine interfaces

Intuitive and safe operation
with EtherCAT and FSoE

Contemporary, elegant design:
made in Germany

7- to 24-inch displays in
various formats

NEW

Individual adaption
possibilities

Wide range of CPU
performance classes

Tried-and-tested touch
technology

Smart and cost-optimized
design



Beckhoff Next multi-touch Control Panel and Panel PC | CP4xxx/CP5xxx BECKHOFF
NEW
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Embedded PC
Modular DIN rail IPCs
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CX72xx | New TwinCAT 3 controller generation

CX7293

PROFINET RT device

Arm® Cortex®-A9, 720 MHz,
512 MB RAM, TwWIinCAT/RTOS

high CPU performance and PROFINET-
compatible

EtherCAT enables flexible integration of
further devices into PROFINET

flexible onboard 1/Os
E-bus/K-bus interface
1-second UPS
successor to CX8093
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CX72xx | Neue TwinCAT-3-Controller-Generation BECKHOFF

CX7291 NEW
= BACnet/IP device

= Arm® Cortex®-A9, 720 MHz,
512 MB RAM, TwWIinCAT/RTOS

* high CPU performance and more RAM for
BACnhet

= EtherCAT enables flexible integration of
further devices into BACnet

= flexible onboard I/Os : :
= E-bus/K-bus interface R - |
= 1-second UPS

= successor to CX8091 and CX8191

- (X7293
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/O news BECKHOFF

EL3475, SCL6xxx, SVL1323 | Pluggable power
) e— measurement
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EtherCAT Terminals

Ultra high-speed communication BECKHOFF
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Optimized I/Os

EL14xx, EL24xx: Series supply BECKHOFF
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EL1264 | 4-channel digital input, 24 V DC, 1 pys, oversampling BECKHOFF

XFC, oversampling NEW
= 4-channel version of EL1262 >>>)‘FC

* high-resolution motion detection

through high oversampling factor /g,',’
= temporal interaction with all other ! =

EtherCAT products with XFC e

functionality (1/O, drives, TwWInCAT) ;'ﬂ
= detection of extremely fast/short digital L

signals in product transport L
Advantage

= cost benefits for multi-channel
applications



EL3008-xxxx | Cell voltage measurement BECKHOFF

Power 2 H,

Electrolyzer

am| .
OK/Err | + {:E" ‘I OK/Ere
] 4 — cen 2
* Cell 3
—2L+ Cell 4
1+ Cell 5
"—I___+ Cell 6
1l Cell 7
8 1t Cell 8
H, = power _ AN
Fuel cell T
13V Battery packs

Up to 1500 V CAT I



EL3008-0005 | 8-channel analog input, voltage, 5 V, 16-bit, cascaded BECKHOFF
NEW

= expansion of the product portfolio for cell
voltage measurements

— NEW with £5 V measurement range

— measurement of small voltage
differences at high potentials up to
1500 V CAT I

— with protection cover

Applications

= single cell measurements in
electrochemical processes

= accumulator monitoring, cell chemistry

» for anomaly detection and efficiency
monitoring for systems



EL3008-0005 | 8-channel analog input, voltage, 5V, 16-bit, cascaded

Advantages

high-channel multi-cell measurement
In the EtherCAT 1/O system

simplified wiring through cascaded
connection

long-term stable measurement

high operational safety due to high
Isolation voltage

easy commissioning with floating point
process data

BECKHOFF
NEW




Distributed power measurement BECKHOFF




Pluggable distributed power measurement BECKHOFF

SCL6xXXX
current transformer

EL3475 power
measurement terminal

SVL1323 voltage
transformer




EL3475 | 12-channel analog input, 4-port, multi-function, 333 mV, 24-bit,

distributed power measurement, RJ45 BECKHOFF

= connection of low power transformers NEW
= 4 x RJ45 connectors

» three current and/or voltage transformers
each

» automatic configuration through
readable sensors

1 x voltage transformer, n x EL3475
EL3475-0200

— additional recording of instantaneous
value traces for detailed analyses

~ Run
—  System

@ st

e, |

L — ———]

BECKHOFF EL3475-0
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Pluggable distributed power measurement
Application: Local substation BECKHOFF




Position measurement BECKHOFF
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Position measurement

SSI: Synchronous Serial Interface BECKHOFF

o=

= rotary encoders, linear encoders, glass scales,
magnetostrictive position sensors, etc.

* master-to-slave communication SSl slave £L5001-0012

SSI
absolute encoder

data

= NEW EL5001-0012 | 1-channel encoder interface,

Simulation SSI, simulation

clock

=

= EL5001 | 1-channel encoder interface, SSI : SSI master
= EL5002 | 2-channel encoder interface, SSI "

EL5001 / EL5002




Position measurement

Encoder simulation BECKHOFF
Hardware-in-the-loop (HIL) Transport systems without internal feedback

= system: hardware & software components = position distribution via NC simulation axis

= simulation: counterpart for replicating real = simulation of absolute position

environments = synchronization of multiple drive axes

— flexible counterpart for simulating movements
(transport system shuttling, axis movements,

etc.) Advantage
= cost-efficient and space-saving as external
encoders can be eliminated
Advantage

= simple and reproducible test scenarios including
hardware test

Simulation

System/control e.g.

EL5001
EL5001-0012

(unit under test)




BECKHOFF
NEW

EL5001-0012 | 1-channel encoder interface, SSI, simulation

= simulation of all common SSI encoders

= settings
— encoding: gray or binary
#

— data length: up to 64 bits
— flexibly adjustable in single-turn and
multi-turn
— parity bit (even/odd) can be optionally

activated
= separate output of status/error bits in .

process data
= predefined motion profiles via motion

control
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Position measurement

Encoder simulation

BECKHOFF

Application

Advantages

Portfolio

hardware-in-the-loop tests (HiL testing)
position specification for transport systems without integrated feedback
encoder simulation for virtual commissioning

cost-efficient, saves space by eliminating external encoders
flexible machine development without physical sensors

less programming work thanks to direct signal utilization
faster development through virtual commissioning and testing

EL2521 | 1-channel pulse train output, RS422, 50 mA

EL2521-0024 | 1-channel pulse train output, 24 V DC, 1 A

EL2521-0025 | 1-channel pulse train output, 24 V DC, 1 A, ground switching
EL2522 | 2-channel pulse train output, RS422, 50 mA

NEW EL5001-0012 | 1-channel encoder interface, SSI, simulation



EL6233 | 2-channel communication interface, Ethernet-APL BECKHOFF

* integration of sensors via 2-wire Ethernet ethernet-apl™ NEW
= 10 Mbit/s up to the sensor, up to 1 km long
cable
= designed for Ex areas, increasingly used '
In non-Ex applications e
‘4
Advantages .-
.. . ¢t
= additional measurement values, higher m
resolution X
= simpler parameterization and diagnostics 44

(e.g., via web server)

» higher data rate and greater range for
sensor connections

= cost-efficient system design through
adapted hardware variants



ELG625x | 1-/4-port communication interface, Modbus TCP, client/server

» EL6251: 1-port communication interface
» EL6254: 4-port communication interface

= connection to any Modbus TCP devices in
iIndustrial and building automation

= separate network
» Modbus TCP and/or Modbus UDP
= Modbus client and server
» |less work for the CPU
— protocol runs on the terminal
= up to 8 connections

EL6251

ModbusTCP

BECKHOFF EL6251

o —

EL6254

BECKHOFF EL6254

BECKHOFF

NEW



Time-critical applications BECKHOFF

Time accuracy Application example Solution approach

Absolute Synchronous movement of several devices

./. S

2016]11]30, .

15:31:22

234 ms el e

598 s ——

e— — — _’ 1
202 ns EL6688 EL6689
1-port communication interface, 1-channel communication
IEEE 1588/PTP, master/slave interface, GNSS, receiver
Relative Extremely precise movement of one device
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BECKHOFF
NEW

EL6685 | Reference clock, high-precision, distributed clocks

= oscillator has high basic accuracy to meet
the highest demands on the distributed

clocks system

. EL668§-0019 | | e e~
— oscillator is trimmable so that it can be 8 g
adapted to external reference clocks :’: ! :’:

= holdover capability for EL6689 (GNSS) mm ma
R R

nw 14



Application example
EL6685: Time-critical applications

2‘34 ‘TE.: 234 ms

598 ps 650 ps

89 ns 202 ns
T EELE

Absolute

t

2016]11]30,
15:31:22 |
234 ms
598 ps

Nl 202 ns IR

Relative
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227§ 22:27:77

Time accuracy

Application example

Synchronous movement of several devices

e

Extremely precise movement of one device
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BECKHOFF

Solution approach

EL6688

1-port communication interface,
IEEE 1588/PTP, master/slave

A
...u.:

SN SN SN .-
eH- em-on-

Y

/
fEss-

EL6685
Reference clock, high-precision,
distributed clocks

EL6689

1-channel communication
interface, GNSS, receiver
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EL6685-0010

Reference clock, high-precision,
trimmable, distributed clocks



Explosion protection BECKHOFF
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ELX3632 | 2-channel analog input, IEPE/accelerometer, 16-bit, EX |

= for intrinsically safe IEPE sensors (zones
0/20 and 1/21)

" measurement signal evaluation via
TwinCAT or user software

= adjustable filters for individual
customization

= monitoring of motors, pumps, etc.

BECKHOFF
NEW



ELX3632 | 2-channel analog input, IEPE/accelerometer, 16-bit, EX |

Advantages

» seamless integration into the ELX terminal
system

= familiar, powerful, and flexible PC-based
signal processing, standard evaluation

= direct connection of acceleration sensors
from Ex areas (without barriers)

= condition monitoring can easily be
integrated into the controller, now also for
EX zones

BECKHOFF
NEW
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Explosion protection BECKHOFF
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EPX2004-0022 | 4-channel digital output, 24 V DC, 50 mA, M12, EX | BECKHOFF

= activation of solenoid valves, lights etc. in NEW

hazardous areas
= output current up to 50 mA per channel

= compact solution with four channels for
distributed 1/O




EPX3204-0022 | 4-channel analog input, temperature, RTD (Pt100),

16-bit, M12, Ex | BECKHOFF
NEW

» temperature recording in hazardous zones
with RTDs

» supports 2-, 3-, and 4-wire technology

* can be implemented for temperature
monitoring in production processes and on
test benches




EPX3314-0022 | 4-channel analog input, temperature, thermocouple, 16-

bit, M12, EX i BECKHOFF
NEW

» temperature recording in hazardous zones
with thermocouples

= voltage measurement can be set up to
+75 mV

= compact solution with four channels for
distributed 1/O

» can be implemented for temperature
monitoring in production processes and on
test benches
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EtherCAT plug-in modules BECKHOFF
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EJ1321 | 1-port junction, EtherCAT P BECKHOFF
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EJ1321 | 1-port junction, EtherCAT P

= connection technology: 1 x P-coded
M8 socket

= conversion of EtherCAT to EtherCAT P

= extension of an EtherCAT P network in
line topology

Advantages

= connects compact EJ modules with
EtherCAT P participants

= EtherCAT P technology integrated onto a
circuit board

= |deal addition to EtherCAT P Box modules
with ID switches for the semiconductor
Industry

.
EtherCAT. P

E)1321
RUN

BECKHOFF
NEW



EJ5152 | 2-channel encoder interface, incremental, 24 V DC HTL, 100 kHz

= evaluation of two 24 V HTL encoders
with A/B track

= |imit frequency at 400,000
Increments/sec, corresponding to 100
kHz

= configurable per channel

= optional function to set counters via
process data

* integrated frequency and period
measurement

= optionally usable as a 24 V
forward/reverse counter

EJ5152
RUN

BECKHOFF

NEW



EJ5152 | 2-Kanal-Encoder-Interface, inkremental, 24 V DC HTL, 100 kHz BECKHOFF
NEW

Advantages

* highly accurate axis positions through
Interpolated micro-increments

= synchronous reading of encoder values
via distributed clocks

» simple and fast linking of process data
using encoder profiles g



Contents | I/O news BECKHOFF

1.
2.
3.
4.

EtherCAT Terminals
EtherCAT Box modules
EtherCAT plug-in modules
Measuring transformers



Pluggable distributed power measurement BECKHOFF

SCL6xXXX
current transformer

EL3475 power
measurement terminal

SVL1323 voltage
transformer




SVL1323 | Low power transformer, 3-channel voltage interface,

400 V AC, electronic nameplate, RJ45 BECKHOFF

= RJ45 connection N=W

» simultaneous acquisition of all three
primary conductor voltages

= automatic configuration with electronic
nameplates and EL3475

Advantages

= flexible retrofitting ’

= simple connection of all measurement
transformers via patch cable




SCL6xxx | Low power split-core transformer, 3-channel current

Interface, accuracy class 0.5, size 1, electronic nameplate, RJ45 BECKHOFF

= divisible 3-phase measurement system NEW

* no interruption of primary conductors
= four sizes, RJ45 connection

* no additional short-circuit terminal

= electronic nameplates

Advantages
= flexible retrofitting
» highest accuracy

= simple connection of all measurement
transformers via patch cable




SCL6xxx | Low power split-core transformer, 3-channel current

interface, accuracy class 0.5, size 1, electronic nameplate, RJ45 BECKHOFF
NEW

SCL6023 SCL6123 SCL6223 SCL6323

-0015 | 15 AAC -0020 | 20 AAC -0010 | 10 AAC -0100 | 100 AAC

-0030 | 30 AAC -0040 | 40 AAC -0080 | B0 AAC -0200 | 200 AAC

-0060 | 60 AAC -0060 | 60 AAC -0100 | 100 AAC -0400 | 400 AAC

-0075 | 75 AAC




Pluggable distributed power measurement

TF8330
Power data collector

EL3475
Simple, detailed measurements
in power supply networks

SCL6XXX
Divisible 3-phase
measurement system

SVvL1323

Simultaneous acquisition
of all three primary
conductor voltages

ZK2003-91D1-3xxX
Simple system connection via
patch cable

BECKHOFF
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AX1000 and AF1000 | Economy Drive System BECKHOFF




AX1000 and AF1000 | Economy Drive System BECKHOFF
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Product of the Year 2025 BECKHOFF

AX1000 economy servo drive impresses
In the drive technology category

u
S
=
F
(X}
I
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m

m

CHESN BECKHOFF

] B

It impressed readers of INDUSTRIAL Production with its
compact design, cost optimization, and complete
iIntegration into TwinCAT.
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First questions from our customers... BECKHOFF

= DC link connection
— devices are In the lower power range
— expected kinetic energy is low

— devices have a very high DC link
capacity
— the drives are able to store high
Kinetic energy

— energy exchange takes place within the
dual-axis amplifiers

— load on the DC link voltage due to 24V
generation




First questions from our customers... BECKHOFF

= No feedback interface on the AF10007?

— AX1000 can be used to provide this, as
a cost-effective alternative

— feedback via multi-feedback card

= Third-party motors on the AX1000?
— feedback via multi-feedback card

— development from Q3
(Endat® 2.2, BiSS® C; SinCos, TTL)

112

2 ‘I & -‘
B e
) § e
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AMB8300 | Servomotors with water cooling BECKHOFF

= optimized connection technology

* new pre-assembled cables for all power
classes up to 50 mm? and currents up to
125 A

= simple connection and installation of all
AMB8300 with terminal boxes

— no crimping tool required

— easy connection with one cable from 3
sides




ASI8100 | Compact, integrated stepper motor drives BECKHOFF

Stepper motor drive in NEMA 23/56mm —
extremely compact

» four stack lengths at 0.75 up to 2.5 Nm
* integrated power stages
* improved protection class: IP54

Typical applications:

» adjustment axes in woodworking
machines, e.g. for changing edge bands

= auxiliary drives in storage and retrieval
machines




BECKHOFF
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TE5960 | TwinCAT 3 Autotuning BECKHOFF

Autotuning
= available with new firmware 1.07

= new TwinCAT Drive Manager 2 setup In
April on our website

= we'll start with AX5000, AX8000 and

AMPS000
~ AX1000, ELM7200, AMI8100, and \

ASI18100 will follow ~—

= start Autotuning with just one click

Control loops X (1)

» Bode plot and filter designer are
Integrated



TE5910 TwinCAT 3 Motion Designer BECKHOFF

BECKHOFF © BecknoftWorldwide (3 myBeckhoft I Bookmarklist m '

New version 1.9
= Company Products  Industries  Support
H n eW i n te g rate d p rO d u CtS ] {n > Company > Press » Version update with new functions and device options [=] News [[Z] Product news —id Product finder [ ] Information System  ¢¥, Download finder
L]

TwinCAT 3 Motion Designer for drive dimensioning

The design of the drive, particularly the dimensioning of drive axes, in conjunction with optimal selection of the motor, gear unit, drive controllers, and accessories, is the foundation for efficient

— AMS83xx motor with water cooling Version update with new functions and device options
The TwinCAT 3 Motion Designer is a powerful tool for optimally designing Beckhoff Drive Technology to fit individual requirements. Even more functions and device options are now available
AX8820 energy recovery module
machine design. The TwinCAT 3 Motion Designer tool has been created for this purpose and can be integrated in the TwinCAT automation platform or used as a stand-alone project engineering tool for
Q X8 1 2 8 - d f drive design. The following new functions can be used with the update:
— I I I l p rove p e r O rl I l an Ce file import for linear and rotary motors including motor inertia compensation

triangular load case for linear applications
implementation of variables for quick and easy parameter changes

- l \ M P 8 O O O WI d e VO I tag e ra. n g e Qther Beckhoff products are also integrated in the TwinCAT 3 Motion Designer. In terms of the AMP8000 distributed servo drive system, these include the AMP8620 supply module and the AMP8805

distribution module with their extended voltage ranges. The AX8128 single-axis module and the AX8820 universal regenerative unit are also integrated.

— simplified data import - e
(linear and rotational)

ces)

11.02.2025

The TwinCAT 3 Motion Designer's
functionality has been further enhanced
with the latest update.

& ZIP (7.0 MB)
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TwinCAT operating system support overview

BECKHOFF

WES7 W11 24H2 | TwinCAT/ | Beckhoff RT
BSD Linux®

Microsoft EOL(0) | 2028 2025 LTSB: 2026 2034
LTSC-2019: 2028
LTSC-2021: 2031
TwinCAT 3.1 Yes Yes Yes No(2) No No
Build 4024
TwinCAT 3.1 No(1) No(1) Yes(3) Yes(4) Yes Yes

Build 4026




TwinCAT operating system support overview BECKHOFF

= See https://www.beckhoff.com/en-en/products/ipc/software-and-
tools/operating-systems/tabular-product-overview/

= Can be used with Build 4026: 4024.x Remote Manager
packages
* From 4024.66, we will inhibit the RUN mode (XAE only possible)

= XAE Shell 64 requires W10-64b 20H2, but useable with XAE Shell on older
Win and 32-bit

= Available for XAE for 2 years; NEW for XAR

» [nfosys TwinCAT 3 requirements:
https://infosys.beckhoff.com/english.php?content=../content/1033/tc3 overv
1ew/6162419083.htmI&id=6164016218175045418
Additional requirements could be in the TwWinCAT Functions — e.g. “no CE”,
“only 64-bit OS” etc.



https://www.beckhoff.com/en-en/products/ipc/software-and-tools/operating-systems/tabular-product-overview/
https://www.beckhoff.com/en-en/products/ipc/software-and-tools/operating-systems/tabular-product-overview/
https://infosys.beckhoff.com/english.php?content=../content/1033/tc3_overview/6162419083.html&id=6164016218175045418
https://infosys.beckhoff.com/english.php?content=../content/1033/tc3_overview/6162419083.html&id=6164016218175045418

TwinCAT operating system support overview BECKHOFF

System requirements I

TwinCAT 3 Engineering (XAE) and TwinCAT 3 Runtime {(XAR) have different system requirements. If you install XAE and XAR on one computer, the requirements for both
components must be met.

Some components (such as TcXaeShelléd or TwinCAT Functions) have their own system requirements, which must be considered in combination and can be found in the respective
documentation.

TwinCAT 3 eXtended Automation Engineering (XAE)

TwinCAT 3 XAE is an extension for Visual Studio, so that the reguirements of Visual Studio must essentially be met.

System requirements for the Visual Studio 2017 Shell ("TcXaeShell") or Visual Studio 2022 Shell ("TcXaeShell§4™) supplied:

QOperating systems » Windows 10 (TcXaeShellg4: min. Windows 10 20H2)
« Windows 11

Hardware + Processor speed 1.8 GHz or faster; dual-core or betier is recommended
» Main memory: at least 4 GB RAM (with TcXaeShell64: 16GE RAM recommended)
» Hard disk space: 10 GB of available memaory if Visual Studio is not yet installed.
» Hard disk speed: the use of a solid-state drive (33D) is recommended.
» Graphics card: the minimum supported resolution should be 720p (1208 x 720). Recommended: support for FullHD resolution (1920 x
1080 or higher.

TwinCAT 3 eXtended Automation Runtime (XAR)
System requirements for TwinCAT 3 XAR depending on the program to be executed:

Operating systems » Windows Embedded Standard 7 (WEST): supported up to TwinCAT 3.1 Build 4024
« Windows 10
« Windows 10 LTSE, LTSC
» Windows 11: supported from TwinCAT 3.1 Build 4026

Beckhoff Embedded PC with » Windows Embedded Compact 7 (WECT): supported up to TwinCAT 3.1 Build 4024
TwinCAT 3 image « TwinCAT/BSD

Hardware » Hard disk space: at lzast 2 GB
« Main memory depends on the activated configuration




TwinCAT software updates for customers

— Company  Products  Industries  Support

{a} » Products » Automation > TwinCAT

{7} » Products > Automation > TwinCAT > TwinCAT 3 software updates [E] News Product news @ Product finder [J] Information System ¢ Download finder

Latest software updates

This list shows the latest updates to the TwinCAT 3 software from the Engineering, Base, and Functions areas, which ensure maximum performance and stability for customer-specific automation
solutions.

Date v 25items v

Your selection: Reset all filter values  Results: 25
12032025
New version of TC1300 TwinCAT 3 C++
C/c++ TwinCAT 3 C++ has been updated to version 4026.14.0. Please note that the versions now indicate a matching version of TwinCAT Standard. The new version is

available for download via the TwinCAT Package Manager. Please consider updating.

Learn more —

10032025

New version of TE3500/TE3520: TwinCAT 3 Analytics Workbench and Service Tool
E TwinCAT 3 Analytics Workbench and Service Tool have been updated to version 3. a.}‘m@i. The new version is available for download. Please consider updating.

Learn more —

10.03.2025
New version of TF3520 TwinCAT 3 Analytics Storage Provider
=
0 TF3520 TwinCAT 3 Analytics Storage Provider has been updated to version 3.3.15.2 (setup version) | 33.15.2 (workload version). The new version with Rule Engine
for data pipeline definition is available for download. Please consider updating.

Learn more —

10.03.2025
New version of TE1300/TF3300: TwinCAT 3 Scope

TWInCAT 3 Scope has been updated to version 3.4.3148.35 | 34.48.35. The new version is available for download. Please consider updating.

o)

Learn more =

10.03.2025

New version of TE1320 TwinCAT 3 Bode Plot Base

TWInCAT 3 Bode Plot Base has been updated to version 3.4.3148.35 | 34.48.35. The new version with XPlanar support is available for download. Please consider
updating.

v

Learn more =

BECKHOFF

B

TwinCAT 3 | Software updates
Overview of the latest TwinCAT 3 software
updates

Learn more —




TwinCAT for Linux® BECKHOFF




Beckhoff RT Linux® and TwinCAT for Linux®

Recap BECKHOFF

» Linux®-based operating system as a host for

. . . . f = h ( l'\,j
TwinCAT control and Linux® applications on Arm® g - e e
: = | .
and x86 IPCs I@Q . " g
| .
Linux®
container

* hypervisor support with device passthrough for S
Windows and TwinCAT on Linux®

= TwinCAT in Linux® containers for multiple TwinCAT
runtime targets on one IPC and new control
architectures




Beckhoff RT Linux® and TwinCAT fir Linux®

Current state BECKHOFF

= Beckhoff Linux® package servers are online for (f\

beta access
) i deb.beckhoff.com
= registration form for customers and colleagues: |
https://forms.office.com/e/JiuDsNdNKR deb-mirror.beckhoff.com

» peta program will be continued and updated

— new beta package with installation images for
Arm® and x86 IPCs

— getting started documentation has been updated
— sample for containerized TwinCAT applications

— updated beta package will automatically be sent out
to all registered contacts and new contacts



https://forms.office.com/e/JiuDsNdNkR
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Virtual PLC based on TwinCAT for Linux® BECKHOFF

= we demonstrate how existing technologies
can be combined to execute virtual PLC
use cases with Beckhoff

» key messages:

TwinCAT Cloud
Engineering

T B
.

ADS over MQTT

— virtual control Is a topic that we are very ... N\ -
familiar with h

Virtual
— PC-based control from Beckhoff has F'>Luc

always been designed with IT EtherCAT ~
technology in mind Open mode

— we are the right partner to discuss
virtual control use cases

O e
EEEEEEEEE
R

On-premise
data center




Virtual PLC based on TwinCAT for Linux® BECKHOFF

» target demographic: companies with huge
on-premise production and IT expertise

= motivation;

— flexibility: virtual controllers can
easily be scaled and adapted to different requirements.

— cost reduction: reduces the need for physical hardware in the field and
associated costs

— maintenance and upgrades: easier to perform maintenance and
software upgrades as no physical hardware is involved

» |ess focus on demanding real-time tasks



TwinCAT Package Manager BECKHOFF




TwinCAT Package Manager

General BECKHOFF

= new feed is outdated
— new disclaimer

— Remote Manager version, TwWinCAT 2 x64 Engineering, TwWinCAT 2
Project Converter

> Feed: Stable ... > Standard user
TwinCAT
Package > Feed: Testing ... > Pioneer
Manager

> Feed: Outdated ... > Access to outdated software versions



TwinCAT Package Manager

General BECKHOFF

= new feed is outdated
= CLI: remote connection between two TwWinCAT Package Managers

Engineering

TwinCAT
Package

Machine

TwinCAT
Package
Manager

TwinCAT.Standard. XAR | 4026.13

Manager

TF6100.0pcUaServer.XAR | 5.1.120

TF2000.HMIServer.XAR | 14.2.4




TwinCAT Package Manager

GUI — new design BECKHOFF

@ TwinCAT Package Manager

X

Browse Installed Updates

— o
Updates are available for 2 product(s) Select all updates

Engineering + Runtime ~ ~

< &0

><
X

A General

i
®
B

TwinCAT Standard
The workload TwinCAT Standard combines the components needed for the standard scope of function of TwinCAT

Description Versions

Engineering - TwinCAT Standard v vA026.14.0 :

Runtime - TwinCAT Standard

TwinCAT Standard Remote Manager
The TwinCAT Standard Remote Manager enables the handling of various versions of the TwinCAT 3 development environment on the same computer.

Engineering - TwinCAT Standard Remote Manager ~/ v4026.14.0 | [+4] :

2 Other

Beckhoff Device Manager

ci*

The Beckhoff Device Manager can be used for device diagnostics. It can provide a variety of system values. They can be accessed via standard functions of the
operating system and via special functions of the Beckhoff BIOS. The functions available for individual IPCs depend on the hardware, the BIOS, the operating system,
and the Device Manager version. They may therefore differ between different Beckhoff IPCs.

Runtime - Beckhoff Device Manager 24.5 :

A TCxxxx | Base

TC1000 | TwinCAT 3 ADS
@ The Automation Device Specification (ADS) is the communication protocol of TwinCAT. It enables the data exchange and the control of TwinCAT systems. ADS is media-
independent and can communicate via serial or network connections.

Dimntimaa T1000 | TwinlC AT 2 ARC 10 1 M



TwinCAT Package Manager

GUI — advanced update handling BECKHOFF

@] TwinCAT Package Manager = o X

Browse Installed Updates

/‘ Separate updates tab
X : Engineering + Runtime

Updates are available for 1 product(s)

O &)

v
~

Select all updates at once

A TExxxx | Engikr —

TE1300 | TwinCAT 3 Scope View Professional

software oscilloscope for the graphical display of data captured from several target systems

Description Versions

Engineering - TE1300 | TwinCAT 3 Scope View Professional v34.48.35 v/ v34.48.28

& O



TwinCAT Package Manager

GUI — advanced handling of Remote Manager versions BECKHOFF

)| TwinCAT Package Manager = [u] X
g g

Browse Installed

(¥
Y X Engineering + Runtime ~ ~ Variant nglneerlng @
|_=\
S
L]
&«

/. General

T &0

@ TwinCAT Standard Remote Manager
The TwinCAT Standard Remote Manager enables the handling of various versions of the TwinCAT 3 development environment on the same computer.

Engineering - TwinCAT Standard Remote Manager ~/ v4026.15.0-RC5 | [+5]
d
/' Description Versions

Shows multiple versions 4026150805

v 4026.14.0

4024.65.2
~ 4024.64.1
4024.62.35
v 4024.56.0

Separate handling of all available versions = . s

v 4024.53.0

HBE

4024.50.6
~ 4024476
4024.35.27
~ 4024254

4024.22.5

« 4024124 R

® O
<



TwinCAT Package Manager
GUI — integrated download option BECKHOFF

@ TwinCAT Package Manager

— Browse Installed Updates Downloads [‘;'
E% % | Search... X Variant: Engineering + Runtime ~ ~ A @ Downloads L @
SIMULINK ) ) - ) ) | XAE - TwinCAT Standard v4026.14.0
(’ ; TwinCAT target for Embedded Coder® for generating TwinCAT 3 modules L=\
¢ XX

Engineering - TE1402 | TwinCAT 3 Target for Embedded Coder® v2.9.43 : -(_

ﬁ TE1410 | TwinCAT 3 Interface for MATLAB®/Simulink® List of downloads

communication interface between MATLAB®/Simulink® and the TwinCAT 3 runtime

Engineering - TE1410 | TwinCAT 3 Interface for MATLAB®/Simulink®

i
o
L
vee

ﬁ TE1610 | TwinCAT 3 EAP Configurator

Tool for illustrating and configuring communication networks in which data exchange takes place with the aid of the EtherCAT Automation Protocol (EAP).

Engineering - TE1610 | TwinCAT 3 EAP Configurator

see

@ TE2000 | TwinCAT 3 HMI Engineering

The TE2000 workload provides the standard scope for developing platform-independent user interfaces.

Engineering - TE2000 | TwinCAT 3 HMI Engineering v v14.2.13 :
T
=] TE5910 | TwinCAT 3 Motion Designer ® pownload
90]
i=1  TwinCAT Motion Designer for drive dimensioning.

Engineering - TE5910 | TwinCAT 3 Motion Designer v1.83 3 Ad d to d own |Oad I ISt

|:% TE5950 | TwinCAT 3 Drive Manager 2

TwinCAT 3 Drive Manager 2 for commissioning the AX8000 multi-axis servo system, AX5000 digital compact servo drive, AMP8000 distributed servo drive system, AMI8100
integrated servo drives or the 1/0 components EL72xx, EL74xx, EL70x7, ELM72xx, EP72xx and E]72xx

Engineering - TE5950 | TwinCAT 3 Drive Manager 2 vi.i3

e

Ctart Downloac
e

Uil UVYRIHTTVAaWu

MO

A B rrrann | T AT ™ AR TIA A e e e Bt o o



TwinCAT Package Manager
GUI — new package view BECKHOFF

@ TwinCAT Package Manager

—  Menu Browse Installed Updates [T
E% Search... X @
0 o

X

@ TwinCAT.XAE.Multiuser V126
Workloads

Packages \ @ TWInCAT.XAE.OpcUa

Switch to package view ¢

Beckhoff Stable Feed v TwinCAT.XAE.OpcUaConfiguratorVs v2.0.44

TwinCAT.XAE.OpcUaNodesetEditor
TwinCAT.XAE.OpcUaSampleClient v1.7.60
TwinCAT.XAE.OpcUaSampleServer
TwinCAT.XAE.PLC +/ v5.8.14
TwinCAT.XAE.PLC.Lib.Tc2_BACnetRev12 V2.6.6
TwinCAT.XAE.PLC.Lib.Tc2_ControllerToolbox

TwinCAT.XAE.PLC.Lib.Tc2_Coupler

TwinCAT.XAE.PLC.Lib.Tc2_DALI

V3./.2

SRR

MO

TwinCAT.XAE.PLC.Lib.Tc2_DataExchange



TwinCAT Package Manager
GUI —upgrade via TwinCAT Package Manager BECKHOFF

@] TwinCAT Package Manager

— Browse Installed Updates [‘:'
90 A new version of TwinCAT Package Manager is available. Update to v2.0.0-pre.1 Update to v4026.15.0-1c5 @
(:) y [ uninstall v4026.13.0 L=\
Updates are available for 3 product(s) Select all updates : : >
Update info via the GUI
X | Se X Engineering + Runtime  ~ -(—
A General @] TwinCAT Package Manager ) - m] X

TwinCAT Standard
vV The workload TwinCAT Standard combines the component]

Engineering - TwinCAT Standard

Runtime - TwinCAT Standard . “ -
- TwinCAT Standard TwinCAT Package Manager

. Description Versions
——

@ TwinCAT Standard Remote Manager | o4

The TwinCAT Standard Remote Manager enables the hand .

Engineering - TwinCAT Standard Remote Manager
Status: Verify source ‘Beckhoff Experimental Feed' ...

A Other

Beckhoff Device Manager

’)3
; The Beckhoff Device Manager can be used for device diagnostics. It can provide a variety of system values. They can be accessed via standard functions of the
operating system and via special functions of the Beckhoff BIOS. The functions available for individual IPCs depend on the hardware, the BIOS, the operating system,
and the Device Manager version. They may therefore differ between different Beckhoff IPCs

Runtime - Beckhoff Device Manager v2. :

@ A TCxxxx | Base
£83



TwinCAT PLC++: The next generation of PLC technology BECKHOFF
NEW




TwinCAT PLC++: The next generation of PLC technology

TwinCAT Engineering

PLC
IEC 61131
editor

PLC
runtime

PLC++
IEC 61131
editor

PLC++
runtime

TwinCAT Runtime

Operating System

Windows

C, C++
editor

C, C++
modules

C/C ;"

MATLAB®, Safety
Simulink® editor

MATLAB®, Safety
Simulink® runtime
modules

HMI
editor

HMI
Server

PLCopen
Motion

NC2
Motion

PLCopen DIN Robotics
Motion 66025 program-
ming
MC3 CNC Robotic
Motion motion

= ¢ @ a2 a & B

Linux®

TwinCAT/BSD

Scientific

BECKHOFF

Machine Connectivity [AY/EIlel

Automation learning config. config.

Measure-
ment

Machine Communi- Vision
learning cation
inference protocols

TwinCAT/RTOS



TwinCAT PLC++: The next generation of PLC technology BECKHOFF

TwinCAT PLC
TwinCAT PLC+*

PLC+



TwinCAT PLC+

Key features BECKHOFF

+T Runtime performance
— faster execution of the PLC code

Real-time tick Real-time tick Real-time tick

«— 1401 __» «— 1401 __»
[s s




TwinCAT PLC+

Key Features BECKHOFF

+T Runtime performance
— faster execution of the PLC code

— standard: faster by a factor of up
to 1.5

Real-time tick Real-time tick Real-time tick
959us —» <+— 950us —»




TwinCAT PLC+*

Key features BECKHOFF

+T Runtime performance
— faster execution of the PLC code

— standard: faster by a factor of up
to 1.5

— optimized: faster by a factor of up
to 3

Real-time tick Real-time tick Real-time tick

442 ps 442 ps




TwinCAT PLC+*

Key features

BECKHOFF

+T Runtime performance
— faster execution of the PLC code

— standard: faster by a factor of up
to 1.5

— optimized: faster by a factor of up
to 3

v Save costs: more functionality on the
same PC or smaller PC

Real-time tick

442us

Real-time tick

442us

Real-time tick




TwinCAT PLC+*

BECKHOFF

Key features

+T Runtime performance
— faster execution of the PLC code

— standard: faster by a factor of up
to 1.5

— optimized: faster by a factor of up
to 3

v Save costs: more functionality on the
same PC or smaller PC

v’ Increase machine productivity

Real-time tick

442ps

Real-time tick

442ps

Real-time tick

442us

Real-time tick

442ps

Real-time tick




TwinCAT PLC+

Key features BECKHOFF

+T Efficient engineering
— Improved engineering performance

TwinCAT PLC

v/

TwinCAT PLC+*

v/




TwinCAT PLC+

Key features BECKHOFF

= Fie Edt View Gt Project Buld Debug TwinCAT TwinSAFE PIC PIC++ Tool O Seach-  Tc3.mple - u} « 8

Window  Help -

® - o - sB8a8 XJhi Release +  TwinCAT OS (x64) - BB -2 B

. . . . -
Build 4026.15 (Loaded) ~ - E R ) & TC3 PLCpp Sample = Um- UmRT Default | 2 N ‘
b IClent engineering , -
ST -1 x PR - )

— Improved engineering performance P s T e '

PR solution 'TC3_PLCpp_Sample’ (1 of 1 project) |

4 glll TC3 PLCpp Sample 4 END_VAR
b @l sysTEM

. ags
h h b I t = morion
. Ig usa I I y 4 @lruc _
< HPwep 8  END_PROGRAM 1
4 Ml pcpp E
B Libraries
@ Configuration.ple

w o

P il Counterplc

4 [ Mainplc
4 By MAIN
N MAIN
¥ PLCpp Instance
SAFETY
C+
VISION
& AnaLyTics
b Ewvo

Error List > ax

Entire Solution - |€ 0Emors | A 0Wamnings @ 0of 5 Messages  Clear

" Code  Description = Project File Line

Team Explorer




TwinCAT PLC+*

Key features BECKHOFF

+T Efficient engineering
— Improved engineering performance TWinCAT HMI |
— high usabllity
— deeper integration into the existing
TwinCAT functions

TwinCAT CoAgent | TwinCAT Measurement




TwinCAT PLC+

Key features BECKHOFF

S TwinCAT PLC -

PLC > POUs > ™ FB_Counter.TcPOU
1 <?xml version="1.8" encoding="utf-8"?> e
2 <TcPlcObject Version="1.1.8.1" ProductVersion="3.1.4026.12"> s
3 <POU Name="FB_Counter" Id="{71lcdb36f-e78c-4c07-8ff3-98fa52c51b41}" .
4 <Declaration><![CDATA[FUNCTION_BLOCK FB_Counter

5 VAR_INPUT
6

7

8

9

+T Efficient engineering

END_VAR
1 T T VAR_OUTPUT
— Improved engineering performance
VAR
h. h ags 10 nCounterValue : DINT;
— Sab I ty 11 END_VAR : . -I- . CAT® Plc
Ig u I I 12 ]11></Declaration> Fe-Counterple Wln ++ I
13 <Implementation> PLCpp > FB_Counter.plc
A A = . . 1 FUNCTION_BLOCK FB_Count
— deeper integration into the existing L ekt M e
. . 16 <Method Name="CountDown 3 END_VAR
i 4 VAR_OUTPUT
TwinCAT functions O R
19  END_VAR 6 VAR
= - B 20 1]1></Declaration> 7 nCounterValue : DINT;
— Dbetter application code quality and et 3 oo
22 <ST><![CDATA[nCount 9
C ; 10 METHOD CountU
easier management et m
25 <Method Name="CountUp" 12 END_VAR
26 <Declaration><![CDATA 13 VAR
27 VAR_INPUT 14 END_VAR
28  END_VAR 15
29 11></Declaration> 16 nCounterValue := nCounterValue + 1;
30 <Implementation> 17
31 <ST><![CDATA[nCount 18 END_METHOD
32 </Implementation> 19
33 </Method> 20 METHOD CountDown
34 </POU> 21 VAR_INPUT
35 </TcPlcObject> 22 END_VAR
— 23 VAR
o o E . 24 END_VAR
v’ Increased productivity in engineering s
26 nCounterValue := nCounterValue - 1;
27
v Increased reliability for machines and systems s
30 END_FUNCTION_BLOCK




winCAT PLC+

Key features

+T Compatibility and deep integration

— fully integrated in TwinCAT — directly
alongside the existing TwinCAT PLC

— option of converting existing knowledge

v Low changeover and training costs

= File Edit View Git

F-0-=808

Build 4026.15 (Loaded)

Solution Explo

4 gl TC3 PackagingMachine_PLC

bl svstem
& momion
4 @ec

PLC_PackagingMachine
4 F& PLC_PackagingMachine Project
4 | References

2 Te2 Math

(3 Tc2 _Standard

D Te2_System

3 Te2 Utilties

i Te3 Module
b [ 00 TeXAF Basic
b [ 01_Format_Functions
b [ 02 Submodules
b [ 03 Stations
b [3 04 Tracking
13
3
3
a

3 056V

3l 06_Machine
[ 07 Simulation
(&7 08 Main

] MAIN (PRG)
09 TimeMeasuring
G4 PlcTack (PlcTask)

Project  Build

Visualization Debug TwinCAT  TwinSAFE
Release -
& & @[T, 7103 PackagingMachine
- bl MAIN + X

bAutoStart

¥ File Edit View Gt Project Build
F-0-=808

Build 4026.15 (Loaded) - £

Q @2

PLC  PLC++ Tools

<Local>

BOOL :

Debug  TwinCAT  TwinSAFE  PLC PLC++ Tools
Release = TwinCAT RT (x64)
@ |@|. & Tc3 PackagingMachine -  <Local>

B3 PLC PackagingMachine.tm/ [T TUangars AR MAINplc = x

PLC_PackagingMachine Instan
SAFETY
[
[l AnaLyTics
b Evo

]

4 gl TC3 PackagingMachine_PLCpp
b @l svsTEM
& morion
4 @ec
4 Bl PLCpp PackagingMachine
4 B4 pLcpp_PackagingMachine
4§ Libraries
Bl Te2 Math-03.250lib
B Te2 System-03.250lib
Utilities-0.3.25.0.ib
Legacy-0.3.25.00ib
3_Module-0.3.25.01ib
00_TeXAF Basic

01_Format_Functions

02 Submodules
03_Stations
04 Tracking
05 GVL
06 Machine
07_Simulation
08_Main

PR MANple

b 09_TimeMeasuring

L v v ev v

Configuration.plef

SAFETY

@l AnaLyTics
b @l o

&
! PLCpp_PackagingMachine Instance

te File>

PROGRAM MAIN

VAR CONSTANT PUBLIC
cNumberofMachines

cCycle0fMeasureEnd

END_VAR

= TWinCAT PLC |

BECKHOFF

100 % | &

e TWinCAT PLC+

VAR PUBLIC
18 // Measuring result
] tAverageOverallCycles @ ULINT; {7 Time in ps
20 bMeasuringFinished : BOOL;
21
22 // Auto start
23 bAutoStart : BOOL := TRUE;
24
25 // Machine
26 aMachines : ARRAY[1..cNumberOfMachines] OF FB_Machine;
27 nIndex INT;
28 nCycleCounter LINT;
38 // Measuring
31 tMeasurestart ULINT; Time in s
2 tMeasureEnd : ULINT; Time in
tThisCycle ULINT; // Time in
tAllCycles : ULINT; {/ Time in ps
END_VAR
/{ Cycle counter
49 nCycleCounter := nCycleCounter + 1;
41
42 // Measure start
43 tMeasureStart := F_TimeStamp_us();
a4
45 // Machine calls
w0~

FOR nlIndex := 1 TO cNumberOfMachines DO




TwinCAT PLC+

New features since SPS exhibition

BECKHOFF

+T New offline features
— mini map
— tab function for code snippets
— sticky scrolling

=5 File Edit View Git Project Build Debug
Window Help
® - @ - SEA XP6

Build 4026.15 (Loaded) ~ ne @

PLCpp (TC3_PLCpp_Samg ~

TWinCAT  TWinSAFE  PLC  PLC++ Tools | O Seach~  TC3..mple _ o X
Release ~ | TwinCAT RT (x64) - | BB - i &
@ TC3 PLCpp Sample ~  <Local> -Pa

Solution Explorer A > @l Counter.plc* = X JUEIICIS v o

2 o-8l F= <Complete File> * [ST] <All> =]
3 *1 Sample *
- £~ - FUNCTION_BLOCK FB_CounterBase
»q Solution ‘TC3_PLCpp_Sample’ (1 of 1 project) 3 VAR_INPUT
4 gl 73 PLCpp_Sample : END VAR
> @l svstem 7 VAR_OUTPUT I N -
= motion 8 nCountervValue: INT; =
« @rc ) END_VAR :
4 [ picpp 10 VAR .
4§ picpp 11 eCounter : E_Counter; '
E'FE Libraries 12 END_VAR |
0 Configuration.ple 13
4 ) Counterplc 14 METHOD CountUp
b M E Counter 15 VAR_INPUT
b B FB CounterBase 1€ END VAR
4 g Mainplc 1 VAR
4 B MAIN 18 END_VAR
» MAIN 19
2 PLCpp Instance nCounterValue := nCounterValue + 1;
SAFETY
B c++ CASE eCounter OF
VISION
é ANALYTICS E_Counter#eStatel:
b & o IF nCounterValue > 10000 THEN

eCounter := E_Counter#eStatel;
END_IF
Error List v 3x
Entire Solution ~ |@ 0Emors | A 0Wanings @ 0 Messages Build + IntelliSense -
earch P~
Code  Description = Project File Line

r | Team Explorer E

eCounter := E_Counter#eState2;
END_IF

E_Counter#eState2:

IF nCounterValue > 30000 THEN
eCounter := E_Counter#eState3;
END_IF

E_Counter#eState3:
IF nCounterValue < & THEN




TwinCAT PLC+

New features since SPS exhibition BECKHOFF

= File Edit View Gt Project Build Debug TwinCAT TwinSAFE PLC PIC++ Tools O search~  Counter - o x
Window  Help .

© - w-i0-& Release = TwinCAT OS (x64) - P Attach... ~ D o~ 8D GitHub Copilot &7 -

+F New offline features e I e E

Solution Explorer LI Main.plc FB Counterple* & X - O

g ] J -0 4= <Complete File> = | [ST] <All> N
. I n I a —— - L o- Instance:  MAIN.foCounter | *E Flow Central
5 +0 FUNCTION_BLOCK FB_Counter
I I l I I l Counter' (1 of 1 project) 2 VAR_INPUT
4 Wl counter 3 END_VAR
I - b @l svsTEM VAR_OUTPUT
— tab tunction 1or code snippets e
4 [ ric 6 VAR
4 BErcpp 7 nCounterValue 5 : DINT;
. i 4 Beicep 8 END_VAR
B Libraries 9 ]
e Stl C ky SC ro I I I n g Cenfiguration.plc 10 METHOD CountUp
4 FB_Counter.plc 1 VAR_INPUT
b B FB Counter 12 END_VAR
P @ Mainplc 13 VAR
b OF PLCpp Instance 14 END_VAR
SAFETY 15
i s+

F] 16 nCounterValue 5 i= nCounterValue 5 +1;
ANALYTICS 1

+T New online features i

— System Manager online/offline s e o
comparison

— flow control

VAR
END_VAR

nCounterValue 5 := nCounterValue 5 - 1;

END_METHOD
END_FUNCTION_BLOCK

0% -
Output - [ x
Show output from: Build - AR O

3 Warnings(s)
Error(s)
Build finished: PLCpp-

Error List  Output Exception Settings

Add to Source Control & Select Repasitory ~




Global watchlist

= data recording via ADS

= complex filter options to
Influence the current view

= group variables

* individual line-by-line
display mode: dec, hex,
bin etc.

= save and load
configurations

—

Global Watch Li:

BECKHOFF

Start: 08:25:34,651:000 | End: 08:26:48,722:000 | Pos: 0,00:00:00,000:000 | Time: 08:25:34,651:000 | Date: Mittwoch, 19. Marz 2025
2 NS
Al opa M AP x
Tnapshot Thapshot (1)
Value Prepared Value = | Min Max 19.03.2025 19.03.2025 Data Type Comment
08:25:37.458 08:25:51.108
4 Milling
fSpindleSpeed ] 6060442 6000,132 W 5999871 W REALS4
fMotorCurrent oA 2,092 A 1,961 A W o1823A W REALS4
blobStarted 0b0 Ob1 0b0 0b0 BIT
blobFinished FALSE FALSE TRUE FALSE FALSE BIT
blsReady TRUE FALSE TRUE TRUE TRUE BIT
nState 2 1 100 6 A4 W UINT32
nCntlp OxB8EE 0x0 0x8EE 0x352 A | 0x1B1 A | UINT&4
nNumToolChanges 00301 00261 00301 Oo261 W OoZed W UINT32
bSkipLeveld FALSE FALSE TRUE FALSE TRUE A | BT
aMaxTemperatures 32,1130,3|55,5]622 234137139 |41 35407555 | 65,6 32,1130,3|55,.. 35|37]39|41 | REALG4
aTemperatureStep 201655565 814,5(55]65 2018,5|7,5]6,5 2016,5|55]65 2085|7,5]65 REAL64
aCurrentStep 015]02]-005|02 0,15]-0,05]-005[01 | 015]02]0,1]02 015]02]-00... 015[02]-00.. REAL64
4 Depot
nRawMateriallnStock 0x15F 0x163 Ox15F Ox164 0x163 A | 0x163 4 | UINT32
4 ToolTurret
nToolPending 0 0 3 ] 0 UINT32
nToollnUse 1 4 ] B 1 2 4 | UINT32
alcolTemperature 41,983 | 25,973 | 21,346 21,266 (21,276 | 21275 | 41983 | 44,76 | 55408 47031]21,343... | 21,311 20988... REALS4 Temperatur of the different Tools
4 ValveTerminal
bCoolantValveState TRUE FALSE TRUE TRUE TRUE BIT
bWoaorkPieceFixtureValveState 1 0 1 1 1 BIT
4 fbDRand
Num 0 1 0,052 W 0437 W REALS4
fRndMNum 0 1 0,052 W 0437 W REALS4
R250_Index 0b0 0b11111001 01011010 A | 0b11101001 A | INTIG




Global watchlist BECKHOFF

Global Watch List

= 0 Start: 08:25:34,651:000 | End: 08:26:48,722:000 | Pos: 0,00:00:00,000:000 | Time: 08:25:34,651:000 | Date: Mittwoch, 19. Marz 2025
= Write variables o
AH Az M LIRS
- Snapshet Snapshot (1) I
- Save a.n CO I I I are Va u eS I n laly Prepared Value ] IMin Max 19.03.2025 19.03.2025 Data Type Comment
08:25:37.458 08:25:51.108
4 Milling
S n a S h OtS fSpindleSpeed 6059,855 0 6060442 6000,132 W 5999871 W || REALB4
fMotorCurrent 201A 0A 2093 A 1961 A ¥ 1823A W || REALB4
bJobStarted 0b0 Ob0 0b1 0b0 Ob0 BIT
bJobFinished FALSE IFALSE TRUE FALSE FALSE BIT
= open snapshots of compare
nState 5 2 1 100 6 A 4 W] UINT32
- - nCniUp 0x1A8 0x8EE 0x0 Ox8EE 0x352 A | 0x1B1 A | UINTB4
window to define drafts for NomToohanzes oo wze w0 o ¥ s wfune
bSkipLeveld FALSE JFALSE TRUE FALSE TRUE AfEIT
L - aMaxTemperatures 3211393555622 234137|39|41 351407555656 321139355, | 35|37|39|41 | REALG4
ertlng Values In groupS alemperatureStep 201655565 8]45]55]165 20185]|75]65 201655565 20]85]7.5|6,5] REALG4
aCurrentStep 015]02|-005]02 015]-005]|-005]01 015]02]01]02 015]02]-00.. | 015]0.2|-00.. | REALG4
4 Depot
- g e n e rate a CO m p I ete nRawMateriallnStock 0x15F 0x163 Ox15F Ox164 0x163 A 0x163 & UINT32
4 ToolTurret
nToolPending 0 0 3 0 0 UINT32
t A t . t h nToalinUse 1 4 SN EE RS
I I l I I l £ -8 F
e aS u re e n p rOJ e C WI aToolTemperature 41,983 25,973 | 21,346 Search Solution w‘c;m,u P -| | St 16:20:37.701:000 | End: 16:21:06,533:000 | Pos: 0.00:00:00,000:000 | Time: 16:20:37.701:000 | Date: Dienstag. 18. Marz 2025 ent Toals
4 ValveTerminal ﬁa%mm “TwinCAT Measurement Project’ (1 of 1 project) 0.00:0028.832.000]| [4 4 b b [[0.00:00:00.000:000 || <5 oL es @
4 TwinCAT Measurement Project
t h | - t I . h t bCoolantVahveState TRUE FALSE e e o © [Siapahct
Wa C I S aS I n e C ar bWorkPieceFixtureValveState 1 ! é DM':‘QCQ 50000 I 1 f 1 f
4 fbDRand 2 e = n]| ] \ | \ |
Num 0,964 1 fMotorCurrent o ’ll/l — ’I/’Il_/ll = //l L—’lJ. o
A blobStarted
fRndMNum 0,964 [ blobFinished 3412
R250_Index 0b1011 e zme
—
B nCntUp
[ nNumToolChanges B
. %gp:ik\pre\A 2400
" B nRanMateislinstock B
4 4y ToolTuret
B nToolPending 20
B noolinuse

4 Iy ValveTerminal
B bCoolantValveState

[ bWorkPieceFixtureVahveState 0,0

Compare Window P i/_\;%uzzy:: -

Snapshot Snapshot 2 Snapshot 3 ;r;n:nN‘uL 0e

17.03.2025 17.03.2025 17.03.2025 Draft [[o Snapabor

17:50:43.011 17:58:46.386 19:50:52.986 m{gﬂ Snapshot (1) o

fSpindleSpeed 0 6059,088 5999,936 » | 5999,936 m::

fMotorCurrent 0 » 18,151 0 2250

nUnitsProduced 2340 » | 2341 2340

nDefectiveUnits 119 119 119 7:
nStockCapacity 500 500 0,005

2,833s

57665 8,6495

11,5325




TE1700 | TwinCAT CoAgent BECKHOFF

NEW




TwinCAT CoAgent

TwinCAT CoAgent for automation engineering
= smart Al-based agents to

— shorten development cycles

— Improve software quality

— Increase productivity

TwinCAT CoAgent for automation runtime
= smart Al-based agent to

— shorten downtime

— Increase productivity

— translate from machine to human

BECKHOFF



TwinCAT CoAgent
Smart agents for automation engineering BECKHOFF

{%} G TwinCAT CoAgent

L backend
PLC agent
g Z
() g 5
) i —— & () g
= = R >
HMI agent S =
2’ _
— Smart planner
" G and coordinator

»
=2 | a —

I/O agent I

PLC+ G
AR — Chat Ul

PLC++ agent

_E" - — o
InfoSys agent -




TwinCAT CoAgent
Smart agents for automation engineering

BECKHOFF

@2

PLC agent

HMI agent

= 0

S AR ——
I/O agent

Pl.C+"" O
AR

PLC++ agent

=)

InfoSys agent

Agent gateway

TwinCAT CoAgent
backend

()

Smart planner
and coordinator

|

Chat Ul

LLM gateway

1

Azure OpenAl
Service

OpenAl
ChatGPT

Anthropic
Claude



TwinCAT CoAgent

Smart agents for automation engineering

BECKHOFF

@2

PLC agent

HMI agent
= Q)
S AR ——
I/O agent

Pl.C+"" O
AR

PLC++ agent

=)

InfoSys agent

TwinCAT CoAgent
backend

()

>
]
=
Q
+—
@©
(@)
p=
—
-l

Agent gateway

Smart planner
and coordinator

|

Chat Ul

1

Local

Local

Azure OpenAl
Service

OpenAl
ChatGPT

Anthropic
Claude

DeepSeek

@ Experimental

Mistral

@ Experimental



TwinCAT CoAgent
Smart agents for automation engineering BECKHOFF

B D i Azure OpenAl
{%} G TwinCAT CoAgent | _ P
Service

| - backend
PLC agent
S 3
‘\‘:‘ ;
| G = O o OpenAl
;_ - S % o > Online AL i~
= = am =
HMI agent o) = & ‘Hey TWinCAT, create me a unit test
— A - 7
= 0 < Smart planner for my @AxisControl function block
& ‘a d dinat - @ : 7
- — ane CooranaTor L “Sure, here it comes...
I/O agent I
|
PLC+* G chat Ul J Local DeepSeek
AR at
PLC++ agent @ Experimental
3 Q e Mistral
— o — ’ -

@ Experimental

InfoSys agent -




TwinCAT CoAgent
Smart agents for automation engineering BECKHOFF

B D i Azure OpenAl
{%} G TwinCAT CoAgent | _ P
Service

| - backend
PLC agent
S 3
‘\‘:‘ ;
| G = O o OpenAl
;_ - S % o > Online AL i~
= = am =
HMI agent o) = & ‘Hey TWinCAT, create me a unit test
— A - 7
= 0 < Smart planner for my @AxisControl function block
& ‘a d dinat - @ : 7
Y - — ane CooranaTor L “Sure, here it comes...
I/O agent I
|
PLC+* G chat Ul J Local DeepSeek
AR — at
PLC++ agent @ Experimental
3 Q e Mistral
—) o ’ -

@ Experimental

InfoSys agent -




TwinCAT CoAgent
Smart agents for automation engineering BECKHOFF

- i Azure OpenAl
{%} G TwinCAT CoAgent | _ P
Service

AR backend

PLC agent
() (] SpEmA
- > Online AL i~

LLM gateway

HMI agent & ‘Hey TWinCAT, create an HMI for me

Agent gateway

— G Smart planner based on my hand-drawn sketch”
— and coordinator ol ’
R — Qm— = “Sure, please upload your sketch.
I/O agent I
»
PLC+* G Local DeepSeek
@ Experimental

PLC++ agent

_E" - — o
InfoSys agent -

Local .
" Mistral

@ Experimental




TwinCAT CoAgent
Smart agents for automation engineering BECKHOFF

B i Azure OpenAl
{%} G TwinCAT CoAgent | _ P
Service

A= backend

PLC agent
| O O OpenAl
o > Online AL i~

LLM gateway

HMI agent & ‘Hey TWinCAT, create an HMI for me

Agent gateway

— G Smart planner based on my hand-drawn sketch”
— and coordinator ol ’
R — Qm— = “Sure, please upload your sketch.
I/O agent I
»
PLC+* G Local DeepSeek
AR — Chat Ul >
@ Experimental

PLC++ agent

_E" - — ’
InfoSys agent -

Local :
" Mistral

@ Experimental




TwinCAT CoAgent

Smart agents for automation runtime

Tools gateway

TwinCAT CoAgent
backend

()

Automation
runtime agent

LLM gateway

Local

Local

BECKHOFF

Azure OpenAl
Service

OpenAl
ChatGPT

Anthropic
Claude

DeepSeek

@ Experimental

Mistral

@ Experimental



TwinCAT CoAgent
Smart agents for automation runtime BECKHOFF

{%} x TwinCAT CoAgent s Azure OpenAl
: Service

backend
Online values
S 3
=
jV = .o 2 OpenAl
N\ —— % Q % - > Online P —
Logged data S i & “Hey TWinCAT, can you help find out
2 T why the machine isn’t working?”
ti t . “ . . 7
R R e 4950 2 “Sure. | see in the log files that...
TwinCAT logs
I :
y Lecal DeepSeek
N — Chat Ul > %
Machine info ~ 0, = @ Experimental
& UEA
B | Local -
x | % Mistral

TC manuals ﬁ' Experimental




TwinCAT CoAgent

Key facts BECKHOFF

= Comprehensive support
Combines advanced Al models and agents to speed up PLC programming,
/O configuration, HMI design, and knowledge management.

= Advanced Al technology
Uses optimized generative Al agents to accurately process natural
language, images, and complex technical contexts.

= Human-centered

Engineers maintain control over Al-suggested solutions; Al handles routine
tasks, allowing engineers to focus on more complex activities.



TwinCAT CoAgent

Key facts BECKHOFF

= Competitive advantages
Accelerates engineering processes, improving quality as well as
productivity. Automated unit tests for PLC code enhance software quality
and detect errors early.
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TwinCAT Machine Learning Creator BECKHOFF

= automated Al training environment
— enabler for automation engineers
— efficient version-zero generator for data scientists
= optimized for low latency applications and deployment at control level or edge

BECKHOFF

Linked Datasets in Project - Test Ring Classifier

Edit linked Datasets Create Dataset

i Name: Ring dataset l:l‘ / "Im\‘

TwinCAT Machine
Learning Creator

2 >0

€ ONNX
<PLCopen-XML>

Description: metall rings

Number of Files: 231
i0 (54.5%)
nio (45.5%)

M unlabeled (0.0%)

Dataset Check: « Passed

Upload Image Files

&
|



Why is TwinCAT Machine Learning Creator a game changer? BECKHOFF

= democratization

— empowers automation engineers to create task-specific Al models
= accuracy

— creates the most effective solution for a customer-specific task
= efficiency

— creates solutions over 10 x faster than hand-crafted Al models
= scalability
— no own infrastructure needed, uses scalable AWS resources
standardization

— structured and well-documented Al model training simplifies reviewing
processes



TwinCAT MC3 BECKHOFF




TwinCAT MC3 | Modular engineering BECKHOFF

4 [z MoToN 4 o a2 “x
=
- v
A E}: Ml: prD_iECt1 i PE "‘Fl ©- "' Object Setings Parameter (Init) Parameter (Online) Data Area  Event Classes  Moation Ul
2 B 5 P ‘ McToPlc Search Solution Explorer (Ctrl+ ) 2~
4 = Axes ase b CoE Inputs B3 Solution TwinCAT Project122' (1 of 1 project) | rea o |Enable  Name
[ Pacic] I Bl Cof Outputs 4 il TwinCAT Project122 - Do) PlcToMc
3 = i ] i b @l SYSTEM Std
. [~ 4 Axisd (FluidPower Axis (valve controlled =
b B Axis?2 = : : . 4 = momon -1 McToPlc
= ) 3 PlcToMc 4 |2 MC Projectl std
b= Axis3 B b M McToPlc 4 B e o
- 13 F Axis1
:it GFCILIFIS ase [+ Analog Inputs 4 i Axis? Act
D Tables b [ Analog Outputs p TR O | ca
I S5l Inputs #1 Std Madula
IE' ijECtE + - lay, Position Controller 4 B McToPlc / O | Load
- » Std m
sy, Load Controller ;, oo =1 Ll | Terque
exte n S i O n S - P &, Pressure Sensor A o Act / ;m:
b &, Pressure Sensor B &~ Modulo a uidpower .
b 1 Valve Ch teristic C & Drive + 17(0) CAMNopen MDP742 Drive / CoE Inputs
- alve Lharactenshic Lurve Pl CoE Inputs -133(0) CAMNopen MDP742 Drive / Cok Qutputs
#1 Statusword Controlword
Following error actual value Terget position

WeState

&
- Target velocity
#1 InputToggle

e

&

N Mades of operation
Position actual value

DeclnputShift - Teuch probe centrol
#1 DecOutputShift
4 [ CoE Outputs »
K- Controlword f bI
. - Target position / Con Igura e
Van ages - B+ Touch probe control

= switch to simulation mode during runtime
= custom-specific configuration — same interface for PLC

= openness for integration of further interfaces
* Improved communication for a faster response

<




TwinCAT MC3 Ul | HTML-based user interface for commissioning

BECKHOFF

Axis 1

AXis 2

Axis1 (Axis)
TINCAMC Project] Axes®Axis1  ~

Ao Position
Axis1 (Axis) save® 0.00
Basic Controls
Enable Dialog
Enable Enable Al
Positive Negative
Override
Online
100
Halt Dialog
Halt
Set Actual Position [mm]
Mode Position

Absolute

Clear Lag Distance

Send

Velocity Error . .
0.00 0
Motion Information
Set-Act Information [mm]
Set. Position Act Position
0 0.00
Set Velocity Act Velocity
0 0.00
Set Acceleration Act Acceleration
0 0.00

Set Reference Position Act Reference Position

0.00 0.00

Lag Information [mm]

Lag

Minimal Maximal

v 1 X

I Create Scope |IG

o Halt Reset BB O =

Default Movements

Maove Absolute [mm]
Position Velocity

Send {g}

Reversing Sequence [mm]

Mave Command 1 | §o} | Move Command 2 | {g}

Position Position

Velocity Velocit

Idle Time Idle Tim
Start

View of multiple axes
at the same time

Create scope directly

(like a template for scope)

> i

TINCAMC Project! »Axes*Axis2  ~

Axis2 (Axis)  Save®

Basic Controls

Enable Dialog

Enable

Positive
Override
Online

100
Halt Dialog
Halt

Set Actual Position [mm]

Maoda Position

Absolute 0

Position

Velocity Emor
0.00 0

Motion Information

Set-Act Information [mm]

Set. Pasition Act Position
0.00

Set Velocity Act Velocity
0.00

Set Acceleration Act Acce

0.00

Set Reference Position Act Reference Position

0.00

Lag Information [mm]

Lag
0.00

Minima

View can be configured
individually for each axis

I Create Scope |IG|

P Halt Reset BB O =

Default Movements
Move Absolute [mm]

Position Velocity

Send {{j}

Reversing Sequence [mm]
Mave Command 1 | {6} |  Maove Command 2 | {o}

Position Position

Start




TwinCAT MC3 | Fact sheet

= modular design
— Improved engineering
— same commissioning tool for all motion control parts

= flexibility

— functional extensions for axes when using TcCOM objects and
Interfaces

— same functionalities and objects can be used by different axis types

= gain in performance
— no fixed limit on the number of axes
— Improved efficiency through the distribution of CPU utilization
— new algorithms for better process performance

BECKHOFF



TwinCAT 3 Scope und Analytics BECKHOFF




TwinCAT 3 Scope
The graphical data analysis method — TwinCAT Scope View BECKHOFF

YT Chart XYZ Chart Single Bar Chart
Start: 10:29:25.076:000 |End: 10:39:25.110:000 |Pos 0.00:09:50.034:000 |T|rne: 10:39:15.110:000 |Date: ! Start: 10:29:25.076:000 |End 10:39:25.110:000 |Pos: 0.00:09:50.000:000 |'ﬁme Start: 10:29:25.076:000 |End:
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TwinCAT 3 Scope | New Scope table chart

BECKHOFF

File  Edit View
i3 - M
Build 4026.6 (Loaded) e
Solution Explorer
WE- o-5a p=

Search Selution Explorer (Ctrl+d)

&1 Solution 'TwinCAT Measurement Project’ (1 project)

4 ﬁ TwinCAT Measurement Project
4 Table Scope Project
P & DataPool
4 @ Machining Center
4 = Milling
[ fSpindleSpeed
I fMotorCurrent
[ blobstarted
[ blobFinished
E blsReady
[0} nState
E nCntUp
E nMumTeolChanges
[ bskipLeveld
T} aMaxTemperatures
[ aTemperatureStep
E aCurrentStep
4 = Depot
E nRawMateriallnStock
4 = ToolTurret
E nToolPending
E nToolinUse
E aToolTemperature
4 = ValveTerminal
E bCoolantValveState
E bWaorkPieceFixtureValveState

4 = fbDRand
E MNum
[ fRndNum
HH R250_Index
L Trigger

Solution Explorer | Team Explorer

Project  Build Debug  TwinCAT

TwinSAFE  PLC  Team  Scope  Tools Help
Debug = TwinCAT CET (ARMVT) P Attach... = B Y A= - B~ E -
“ax
| Mechining Center :
P~ Start: 08:48:24.401:000 | End: 08:56:36572:000 | Pos: 0,00:00:00,000:000 | Time: 08:48:24 401:000 | Date: Frettag, 7. Marz 2025
b 11 [COEOHOBOH W « b W ERIRHOW] & & X i@ # 58 B
Al Aa X
Snapshot == Snapshot (1)
Value Min Max 07.03.2025 07.03.2025 Data Type Comment
08:48:35.519 08:42:40.169
4 Milling
= fSpindleSpeed 6000164 0 6060,283 0 W 6000,098 W | REALG4
fMotorCurrent 1964 A 0A 2,005 A 0A W 1827 A W | REALG4
= blobStarted FALSE FALSE TRUE FALSE FALSE BIT
= blobFinished FALSE FALSE TRUE FALSE FALSE BIT
= blsReady TRUE TRUE TRUE TRUE TRUE BIT
nState 5 1 99 99 A 4 W | UINT32
= nCntlp 33 0 2286 300 A T4 A UINTE4
= nNumToolChanges 304 385 394 388 w389 W UINT32
= bSkipleveld FALSE FALSE TRUE TRUE A FALSE BIT
aMaxTemperatures 27328444257 23428413941 35]40,7]555]656 351373941 | 321]393|55...  REALG4
alemperatureStep 9185|9585 814515565 2018519585 20185|75].. | 20]65]55]. | REALG4
= aCurrentStep 015]0,15]0,05]-01 015]-0,05]-0,05|-0,1 | 015]0.2]0,1]02 015]02]-00.. 015]02]-00.. | REALG4
4 Depot
= nRawMateriallnStock 301 301 303 303 A 302 A UINT32
4 ToolTurret
= nToolPending 0 0 3 2 A0 UINT32
= nToollnUse 2 0 3 0 w1 W UINT32
= aToolTemperature 48,846 | 28,567 | 21,336 21,264 21,264 | 21,257 | 62919|57,017 | 55407 | 21,33]21315.. | 34313|2941.. REALS4 Temperatur of the different Tools
4 ValveTerminal
= bCoolantValveState TRUE FALSE TRUE FALSE A  TRUE BIT
= bWaorkPieceFixtureValveState TRUE FALSE TRUE TRUE TRUE BIT
4 fbDRand
= Num 0,64 0 1 0335 w0818 A | REALG4
= fRndMNum 0,64 0 1 0335 ¥ 0818 A REALG4
R250_Index Ox6 0x0 0xF9 0x79 A 0xA9 A INT1E

&7 | Quick Launch (Ctrl+Q)

# Add to Source Control =

; NEW

sarpadoly

PCEIEETR

[] Progress: 82%



TwinCAT 3 Scope | New Scope table chart

= Scope: basic and professional

= clear, structured representation

» values are comparable via snapshots
= statistics values

» snapshots can be saved and loaded
» pbase for TwWinCAT global watchlist

» helpful for machine commissioning

and service

Start: 08:48:24,4071:000 | End: 08:56:36.572:000 | Pos:

=y

bl Az

4 Ayis Group
= nToclinUse
= State
5pindleSpeed
= Infotext
= Additional Info
= bDigitalOut

= CurrentWarningLevel

Start: 09:18:54,601:000 End: 09:19:04,200:000 | Pos

0.00:00:01472830) | [4 4 b bl |[0.00:00:05.020:424 || ¢5

‘ Value

06100
00177773
OxFFIC

He__o Wor_d
Hello, TwinCAT!
FALSE

Caution

0.00:00:05,020:424 | Time: 09:18:59,621:424 | Date:

R B P # M8 Ee

|Min

0b0
00177773
OxFEOC
FALSE
‘Warning

‘ Max

0b101
0c177773
Ox1F4
TRUE

Caution

Freitag, 7. Marz 2025

Data Type

UINTS

INT&

INT16
STRING(255)
STRING(50)
EIT

WarningLevel

BECKHOFF
NEW

b 0,00:10:00.000:000]| 4 4 b b |[0.00:00:00.000:000

4

bl Aa

4 Milling
= {SpindleSpeed
fMotorCurrent
= blobStarted
= blobFinished
= blsReady
nState
= nCntllp
= nNumToolChanges
= bSkipleveld
aMaxTemperatures
aTemperatureStep
= aCurrentStep
4 Depot
= nRawMateriallnStock
4 ToolTurret
= nToolPending
= nToclinUse
= aToolTemperature
4 ValveTerminal

= bCooclantValveState

= bWorkPieceFixtureValveState

4 fbDRand
= Num
= fRndMum
R250 Index

Value

6000,164

1,964 A

FALSE

FALSE

TRUE

5

33

394

FALSE

273|284 442 |57
918519585
0,15]0,15[0,05]-0,1

301

0
2
48,846 | 28,567 | 21,336

TRUE
TRUE

0,64
0,64
0x6

0.00:00:00,000:000 | Time: 08:48:24,401:000 | Date

H@ke=En

Min

0A
FALSE

FALSE

TRUE

:

0

385

FALSE
23412843941
8145155165
0,15[-0,05-0,05| -0,1

301
0
0

21,264 21,264 | 21,257

FALSE
FALSE

0x0

Freitag, 7. Marz 2025

Max

6060,383

2,095 A

TRUE

TRUE

TRUE

99

2286

394

TRUE

35| 407555 | 656
20185]95]85
0,15]02]0,1]02

303
3
3

62,919 57,017 | 55,407

TRUE
TRUE

0xF9

Snapshot
07.03.2025
08:48:35.519

oA
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FALSE
TRUE
9%
300
388
TRUE

Y
&
v
F Y

35|37(39|41
20185]75 .
015102 -00..

303

2
0

A

A
v

21,33 21,315...

FALSE
TRUE

0335
0335
0x79

F'y

v
v
A

= Snapshot (1)
07.03.2025
08:48:40.169

6000,008
1,827 A
FALSE
FALSE
TRUE

a4

741

389
FALSE
22,1139355...
2016555 |
0,15]02 | -0,0...

44

4r 4

302 r Y

0
1 v
34313 | 2041..

TRUE
TRUE

0,818
0818
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(L34

Data Type

REALG4
REALG4
BIT
BIT
BIT
UINT32
UINTG4
UINT32
BIT
REALG4
REALG4
REALG4

UINT32

UINT32
UINT32
REALG4

BIT
BIT

REALG4
REALG4
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TwinCAT 3 Analytics — Beckhoff Smart System Diagnosis BECKHOFF

Vibration, humidity, temperature Vibration, humidity, temperature

/

Integrated in TwWinCAT Analytics Engineering PLC function block in TF3510
e Analytics library

T

FB_ALY_AMBxooxSSD

ipResultMessage)
bError
bMewResult
bConfigured
aHumidity
aTemperature
aRmsX

akurtosisX
aPeakPeakX
aRmsY

s Gt e D A

aKurtosisy

lﬁ ‘ aPeakPeak
|
L9 | 1‘(lﬂﬂ~




TwinCAT 3 Analytics

Current TwinCAT Analytics engineering licenses BECKHOFF
TE3500 Analytics Workbench TE3520 Analytics Service Tool

Data analysis functions Base, Condition Monitoring, Power Monitoring, Base, Condition Monitoring, Power Monitoring,
Filter, Weighing, Vision, Machine Learning, Data Filter, Weighing, Vision, Machine Learning, Data
Labeling Labeling

Includes other licenses TE1300 Scope Professional TE1300 Scope Professional
TF3300 Scope Server TF3300 Scope Server

Compares functions Yes Yes

Automatic PLC code generation Yes No

Automatic HMI dashboard generation Yes No




TwinCAT 3 Analytics BECKHOFF

TwinCAT Analytics engineering and modular runtime licenses

TE3500 Analytics TE3520 Analytics
Workbench Service Tool

modular
Engineering
Runtime
modular
| |
. / TF7xxX TF3600 TF3650 TF3680 TF3685 TF38xx
Vision Condition Power Filter Weighing Machine
TF3550 Analytics TF3551 Analytics Monitoring Monitoring Learning
\ Runtime Runtime Base \ }

| |

Basic runtime packages Extensions OR single



TwinCAT 3 Analytics BECKHOFF

TwinCAT Analytics modular engineering and modular runtime licenses

TE3520 Analytics

TE3500 Analytics
Service Tool

Workbench

Condition Monitorin
Machine Learning
TE3514 Analytics
Weighing
TE3530 Analytics
Data Labeling

TE3513 Analytics

1]
o
b=
>
[
c
<
—
—
o)
™
L
'_

TE3510 Analytics
TE3512 Analytics

Energy

Engineering

Runtime

AND/OR o

Monitoring Monitoring Learning

TF7xxX TF3600 TF3650 TF3680 TF3685 TF38xx
Vision Condition Power Filter Weighing Machine
TF3550 Analytics TF3551 Analytics
Runtime Runtime Base \ }

\ Y } Y

Extensions OR single

Basic runtime packages



TwinCAT 3 Analytics

Example: TwinCAT Analytics modular engineering licenses BECKHOFF

TE3500 Analytics Workbench | TE3510 Analytics Vision
Toolbox e b l'll o

Data analysis functions Base, Condition Monitoring, TF3510 Base + TF7xxx Vision Search Toolbox P~
Power Monitoring’ Filter, F  Moving Interval Counter 1Ch
Weighing’ ViSion, Machine GEE  Owerall Equipment Effectiveness (OEE)
Leaming, Data Labeling 9%  Productivity Diagnosis 3Ch
%  Productivity Interval 1Ch
Includes other licenses TE1300 Scope Professional TE1300 Scope Professional "\, Signal Generator 1Ch
TF3300 Scope Server el el
Timer 1Ch
Compares functions Yes Yes Timing Analysis 1Ch
4 Analytics - Vision
Automatic PLC code generation Yes Yes Pointer
Add Images
Automatic HMI Dashboard generation | Yes Yes Clahe
Color Inverter

Contours File Source
Contours File Store
Custorn Filter

Detect Blobs

Draw Contours

Extract ROl From Contour
Gaussian Filter

Image File Source

EE T S AN, >80

Image File Store




MX System BECKHOFF

MD8206-0200
= ELM8911 in MX system (+ SBC)

MO7221-9018 /
= ELM8911 in MX system (+ SBC) =

MO1918-0000
= EL1918 in MX

M0O2914-0000
= EL2904 in MX

N

9 et




EL1957 BECKHOFF

8 safety inputs

4 safety outputs up to 2A

TwinSAFE Logic integrated

» advantages:

— less space

— Lower cost

— 1 component - 1 complete safety loop

EL1957 m

\

|-‘-——‘——l‘\



BECKHOFF

EL2962

= 2 safe relay contacts
= TwWInSAFE Logic integrated

|

e =
L
B

[
o
R



EL3952/ELX3952

BECKHOFF

» 2 safe analog inputs

= 0—24mA or 4-20mA

SIL-3 capable

TwinSAFE Logic integrated

T T

4 8
2
BECKHOFF

.




EJ1957-0001/EJ1918-0001 BECKHOFF

= 8 safety inputs
» 4 safety outputs up to 0.5A (EJ1957)
» advantages:
— Integration in third-party devices
— flexible mounting
— extended temperature range
— see safety manual




EJ6910-0001 BECKHOFF

» TWInSAFE Logic
» advantages:
— Integration in third-party devices
— arbitrary mounting
— extended temperature range
— see safety manual
— compliant with MIL/STANAG standards
— NATO approved




TwinCAT Safety PLC — porting the EL6910 BECKHOFF

Next evolution:
Porting EL6910 to the IPC world

» TwinCAT Safety PLC as runtime
framework

= same functionality as EL6910 .
= hinary compatible with HW solution i
* same engineering as HW solution

= faster execution (and reaction) time E ,

| ————
DIRCL E T [
t ""'B""‘t fi;:t‘i“:ﬂ

through implementation of high- 4
441
performance IPC ' i
e
14
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TwinCAT Safety PLC — porting the EL6910 BECKHOFF

Evolution: Porting the EL6910 to the
IPC world

= increased boundaries...

EL6910 Safety PLC EL6910 -
Runtime .
512 function blocks 4096 function blocks E (:1_7
4
128 TwinSAFE groups 1024 TwinSAFE groups - éfj
212 TWinSAFE 2048 TWinSAFE I 44
connections connections (il_!_]
40 TWINSAFE users 40 TWInSAFE users N 4[
Cycle time: 1 ms — 15 ms | Cycle time: 8 ys — 7 ms 23

o
m
=)
=
3
S
-
-
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