|

products

PC Control 04 | 2022

Continuous portfolio expansion: The CX5600 Embedded PC series recently expanded
the portfolio of AMD-RyzenTM devices and, in addition to the CX51xx and CX52xx
devices, also offers the option of connecting a CX2500 extension module on the lefthand side, further increasing flexibility in use.

Embedded PC and XTS Beckhoff innovations celebrate their 20th and 10th anniversaries

Technological innovation boosts
for automation
Two of the numerous innovations hailing from Beckhoff’s 42-year company history celebrate
their anniversaries in 2022. The CX1000, an Embedded PC which can be mounted on a DIN
rail, first saw the light of day in the automation environment 20 years ago , launching a design
that is now established as a compact controller across many manufacturers. The XTS intelligent
transport system, which was introduced ten years ago, has proven to be equally revolutionary
in the field of product handling.

Just like the bus terminal and EtherCAT, these two developments are Beckhoff

CX series: Flexible control performance in a small form factor

concepts that have elicited a real leap forward in automation technology

With the embedded PCs, the worlds of industrial PC and hardware PLC were

and mechanical engineering. They have been field-proven and generated

combined for the first time. The CX family includes several basic CPU modules

significant competitive advantages for users in recent years, and have also

with different processors for ideally adapting the performance to suit the control

been continuously enhanced. Beckhoff offers a finely scalable portfolio which
currently includes 14 embedded PC series. These will be expanded further

task in question. The product portfolio ranges from small controllers with ARM
processors to high-performance multi-core solutions with Intel® Xeon® proces-

in time for SPS 2022. The same applies to the eXtended Transport System

sors, resulting in an optimal price/performance ratio.

(XTS), which covers all the requirements of advanced, highly flexible product
transport with various motor modules, movers, guide rails, and in particular,

Together with the directly connectable modular I/O level, the CX Embedded PC

new software functions.

series constitutes a space-saving industrial control device on the DIN rail –
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A fanless, din rail-mountable CX5130 Embedded PC with dual-core processor
processes hundreds of I/O signals and controls the numerous servo axes of the
second-generation battery swap station by Chinese automotive manufacturer NIO.
In the PackOnTime® packaging system by Kern AG, the Swiss company

power for precise coordination of the five motion

opted for a high-performance CX2062 Embedded PC with an Intel® Xeon® CPU

axes in the L-MS high-speed laser cutting machine by

(2.0 GHz, 8-core) to produce tailor-made packaging on demand with more

BOS Innovations in Canada.

than 100 precisely controlled axes.

© Beckhoff

© BOS Innovations

A CX2040 Embedded PC provides sufficient computing

20 years ago, this was a groundbreaking innovation with crucial advantages. The

Due to their robust and compact design, the devices have proven to be the ideal

direct connectivity of the I/O systems eliminates the cost of additional couplers

control system for a wide variety of applications over the past 20 years. One of

and significantly reduces the wiring effort and space requirements in the control

the advantages here are the modular expansion options, which have been im-

cabinet. This new system enabled control cabinets and terminal boxes to be

plemented in a specific manner in the CX20xx, CX52xx, and CX56xx Embedded

made even smaller and more cost-effective.

PC series. Depending on the CX type, these controls can be supplemented by
extension modules and configured as a modular control system to suit the task

The mechanics of embedded PCs are very sturdy and suitable for use even in

at hand. As a result, different applications can be implemented using the same

harsh industrial environments on account of their high resistance to vibration

hardware, such as a PLC and motion control system with a DVI/USB interface or

and shock. An extended temperature range of −25 to +60°C is provided as

a multimedia system with an audio interface for building automation.

standard so that they can also be used in hot locations or in very cold areas.
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A total of 48 Embedded PCs from the CX8091, CX9020 and CX5020
series are used as BACnet-compliant floor or building controllers in the

© Eclipse Automation

Steigenberger Alsik Hotel & Spa in Sønderborg, Denmark.

The flexible XTS transport system minimizes the footprint of the assembly line
for the automotive industry by Canadian company Eclipse Automation and makes
the changeover times plunge from one hour to just one minute.
In the individually configurable assembly line by the Austrian custom machine
builder TEUP, XTS is used as the central element for product transport and enables

© Beckhoff

@ Nicolai Franzen

maximum machine flexibility and a minimal footprint.

XTS: Software functionality replaces mechanics

path can be created, and the machine footprint can be reduced through indi-

In the XTS linear transport system, Beckhoff offers a drive solution which

vidual track layouts. XTS not only replaces conventional conveyor belts, but

has proven itself time and time again for over the past ten years and in

also means that the entire machine can be designed in a completely novel

which magnetically driven movers move along a travel path of fully integrated

manner.

motor modules. An industrial PC with TwinCAT enables independent control
of single movers with individual motion profiles. This produces a system with

The innovation potential of XTS is by no means limited to highly complex

numerous benefits: the transport system is ready for operation immediately

motion sequences. In fact, the system offers finely scalable adaptation options

after assembly, as power electronics and position feedback are included in

with regard to the application requirements; e.g., in relation to the geometry,

the XTS motor modules, while the movers are completely passive. Due to the

the number of movers and the functional scope. This starts with simple appli-

different geometries of the motor modules, both an open and a closed travel

cations, such as the purely linear motion of a mover and the expansion with
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Andreas Thome,
Senior Product Manager
PC Control

Andreas Thome on 20 years of Embedded PCs
How did the idea for Embedded PCs come

What have the most important development steps

about 20 years ago? What were the most important

been over the course of the past two decades?

application benefits at that point in time?
Andreas Thome: One important step was the initial introduction of ARM
Andreas Thome: At the beginning, the idea was to fit the PC-based

processors in 2006. This allowed us to build even smaller devices which

technology into the smallest possible compact housing. The next step was

still featured the typical PC properties (Ethernet, video, USB, Windows). We

both logical and required innovation: designing this new housing shape

have since developed and expanded the ARM CPUs in parallel with the

so that it could be mounted on a DIN rail and would also enable our bus

x86 CPU environment. Another pioneering moment was the introduction

terminals to be directly connected on the right-hand side. The PCs and
IPCs which were available on the market at the time were pretty large

of the CX2000 series in 2012. In this case, the main feature was a boost in
performance produced by using Intel® CoreTM processors for the first time.

devices. However, the advent of smaller x86 processors and the Microsoft

In addition, modules which can be connected in the field, e.g., for fieldbus

Windows CE operating system – which had modest requirements in terms

systems or with additional PC interfaces, provided more modularity. In 2018,

of memory – finally enabled the birth of the first CX1000 Embedded series.
At Beckhoff, this was not considered to be that big a leap. The Beckhoff

the upper segment saw the arrival of the CX20x2, a control platform with
up to 12 CPU cores (Intel® XEON® D). As far as I know, this is the highest

portfolio already contained a microcontroller-based series of small con-

number of CPU cores in a DIN rail device to date.

trollers – the bus controllers (BC) – long before 2002. From an industry
perspective, however, it was the beginning of a completely new type of

The CX devices are still constantly being developed.

device, namely a DIN rail IPC with direct connection to modular and highly

What are the next steps?

flexible I/O bus terminals. There were no such devices on the market at
that time. The advantages remain unchanged to this day: compact design,

Andreas Thome: We will showcase both our new ARM devices – CX8200

modular options, speed, functional diversity through use as a programma-

and CX9240 – at the SPS 2022 trade show in Nuremberg. These devices

ble PLC, motion control, visualization unit, up-to-date operating systems,

expand our portfolio in this field from single core to 2- and 4-core CPUs.

and universal suitability for control cabinets in many vertical segments

In the interest of our customers, we aim to keep pace with advances in the

of the industry.

field of ARM and x86 CPUs. However, we will also continue to carefully
consider the developments that we pursue in the field of embedded PCs.

Embedded PCs have long since been established as

Our customers must be able to rely on the benefits, such as gains in speed

a compact and versatile control platform in a wide variety

from new architectures and multi-core technologies, every step of the way.

of applications. Is it possible to estimate approximately

Moreover, in-house developments, for example in the field of EtherCAT G,

how many CX devices can be found in the field today?

XTS and XPlanar, artificial intelligence, robotics, vision, and last but not least
TwinCAT – our automation suite – will be taken into account and influence

Andreas Thome: I estimate that we have delivered a total of 1.2 million
CX controllers. I am always astounded by this figure, especially when you
consider that the majority of these controls are used around the world to
operate expensive capital goods in the form of machinery, plants or buildings. It is all the more important that the entire embedded PC series is
designed for an extremely long period of market availability – even the very
first CX generation is still in series production today.

the features of our future embedded PC lines and their interfaces.
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Functional quantum leap: The XTS movers with No
Cable Technology (NCT) expand the transport system
into a highly flexible multi-robot system.

Using a production machine developed at Roche’s site in Mannheim

Packfeeder, this Spanish company implemented XTS to design a new

with XTS as the central element for product transport, the new Cobas

machine concept, which is highly flexible and suitable for even the

Plasma Separation Card (PSC) for reliable and easily applicable sampling

most demanding and frequently changing sorting tasks in the packaging

of blood plasma can be produced efficiently and cost-effectively, making

sector, with virtually no changeover effort.

it easier to access to HIV testing even in remote areas.

© Beckhoff

© Packfeeder; Ivan Raga Photographer

In the case of the automatic, robot-based bottle sorter Pickfeeder by

a second mover for an XY motion. When the modular geometry consisting of

the moving XTS movers, which can be used to expand the individual movers

motor modules and guide rails is closed, an endless linear system allowing

into mobile handling and processing stations so that, in addition to the product

any installation position is ultimately created. The application options can be

transport available previously, additional process steps are can be performed

further increased by combining several XTS systems, the use of the compre-

directly on the mover itself.

hensive TwinCAT function blocks, the integration of robotics or the XPlanar
planar motor system.
The latest addition to the XTS system, the No Cable Technology (NCT) forms the
basis for another quantum leap in terms of machine flexibility. For the first time,
NCT provides power supply and synchronous real-time data communication on

More information:
www.beckhoff.com/embedded-pc
www.beckhoff.com/xts
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Uwe Prüßmeier, Senior
Product Manager Drive
Technology, XTS, XPlanar

Uwe Prüßmeier on ten years of XTS
What were the technical stimuli behind the idea for the XTS

NCT is certainly one of the latest functional highlights.

intelligent transport system?

Looking back over the last decade, what are the most
important properties and functional enhancements in XTS

Uwe Prüßmeier: Partnerships and trust-based relationships with our

from the user's perspective?

customers enable us to gain insight into the machines and systems. This
exchange provides us with an understanding of unresolved tasks and

Uwe Prüßmeier: We have achieved many functional enhancements

unmet requirements. To begin with, we developed a few components for a

through software. There have been ongoing improvements in TwinCAT since

trial system for Bosch Packaging. The project was a technical success, but

the release of XTS that increase machine production rates. In addition, we

we did not identify a viable business model. We looked more closely at the

did a lot of work on simplifying the programming. Using simulation, we

economic requirements, carried out further technical optimizations and then

can also shorten the design phase. Obvious enhancements in the hardware

developed a completely new compact system.

include doubling the motor power and the addition of further curve radii
to enable the XTS system to be integrated into further application fields.

XTS has now proven its value in numerous applications.
How many projects have been completed, approximately?

What additional development and application potential

What about industry-related applications?

do you foresee for the near future?

Uwe Prüßmeier: We currently deliver more than four XTS systems every

Uwe Prüßmeier: In addition to other small and extensive enhancements,

working day. Demand is not limited to individual sectors, but is distributed

reducing overall costs for customers is our top priority. The XTS system

mainly among the food, pharmaceutical and automotive industries. The

should become even easier to assemble. We also aim to offer customers

packaging industry – which was our original target market – has since

pre-assembled and tested versions of their custom configurations. Commis-

become our largest market.

sioning tools and integrating further components into the system will make
XTS even more compact and easily available in the future.

