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Innovation engine
at full speed
Automation specialist Beckhoff once again will be showing
an abundance of innovations at SPS IPC Drives, ranging from
motion control and PC-based control technology to EtherCAT.
In our traditional annual pre-show interview, Ronald Heinze,
Open Automation’s editor-in-chief, talked to Hans Beckhoff,
the company’s managing director, about the new products
and advancements, which have been lined up.

In a recent report titled “Leadership and Innovation in Times of Digitalization,”
Germany’s Mechanical Engineering Industry Association, VDMA, recommends
that businesses in its sector “raise their game when it comes to radical innovation.” And to achieve that, the report continues, they need to explore “new
angles, ideas and working approaches.” Managers from mechanical and plant
engineering companies attending the SPS IPC Drives trade show should be
sure to visit the Beckhoff booth because it offers the chance to see a wealth
of ideas and platforms that support radical innovation, live and up-close.
Known within the automation industry for its occasionally maverick mindset,
Beckhoff, headquartered in Verl, Germany, has always sought to push the innovation envelope. PC-based control, communication over industrial Ethernet,
and linear transport systems like XTS may perhaps be taken for granted today,
but when the company first presented these technologies to the market, many
industry pundits were perplexed.

Innovating for success
It seems that strong business performance and innovative strength clearly go

Now, though, Beckhoff has built a reputation industry-wide as an “innova-

hand in hand: “Business-wise, 2018 is shaping up to be another good year

tion engine”. Open automation systems with PC-based control technology

for us,” says the managing director. “We’re expecting to report robust growth

have become firmly established throughout the marketplace. “We call SPS

and global sales in excess of 900 million euros.”

IPC Drives ‘the automation tech Olympics’ and, as in prior years, we’re eagerly looking forward to fielding our products in Nuremberg in 2018,” says

“As we continue to grow as a business, we’re expanding capacity across all

entrepreneur Hans Beckhoff. “Once again, we’ve lined up a large number of

of our departments,” Hans Beckhoff adds. The headcount, too, is rising and

exciting product innovations, both large and small. For us, product developments generally fall into one of two categories – evolutionary or revolution-

today exceeds 4,000 employees. Hans Beckhoff: “We need new buildings. This
year, for instance, we’ve created another 40,000 m2 of manufacturing space

ary – and this year we’ll be lifting the wraps on two that we consider truly

through building purchases as well as new builds – capacity that we’re grad-

revolutionary.”

ually bringing into operation now.” Worth particular mention is a major new
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11,000 m2 building for the company’s EMS (Electronic Manufacturing Services)

Interesting novelties

production, he points out: “This doubles our primary manufacturing capacity.

The company is exhibiting a host of interesting new products from across

We’re currently also investing 65 million euros in research and development,

its entire portfolio at SPS IPC Drives. “In our Industrial PC range, we’re

plus approximately 5 million euros in training up young talent.”

launching a new model in our ultra-compact C60xx series, the C6032,”
Hans Beckhoff announces. “We think it’s a strong contender, with the

Parallel to its ongoing push to innovate, the company is pursuing a clear

potential to head up the ‘Olympic’ rankings when it comes to compactness

strategy of expansion. “We’re investing in building out our sales organization

and performance. When we launched the series two years ago, users quick-

still further,” the company leader explains. “Our aim is to grow 10 percent

ly adopted it as their new standard form factor and deployed it in large

annually.” And to this end, existing sales capacity has been bolstered in

numbers.” The company’s Embedded PCs are expanded by a new perfor-

several countries, partly by adding new sales offices, and partly by boosting
headcounts at existing locations. “Our Taiwan office is now operational, and

mance class, too, with the new CX52xx series. Beckhoff goes on: “Built on
Intel® Apollo Lake technology, they not only run control programs faster,

we’ve set up the Beckhoff Mexico subsidiary as well,” he adds.

their graphics performance in particular is significantly better as well.”
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The global market for small controllers – excluding logic relays – is large,

support copper wiring runs up to 300 m long – distances often needed in the

running to hundreds of thousands of units. The Beckhoff control technology

process industry and other sectors. “For our EtherCAT P technology – which

portfolio, ranging from mini PLCs all the way up to high-performance In-

carries power and data on a single cable – we’re introducing our largest-for-

dustrial PCs, is highly scalable and can be adapted precisely to suit a given

mat connector, the B 40, which can carry a 72 A three-phase alternating

application. “We have an ideal lineup of high-end PLCs, plus a strong offering

current as well as an EtherCAT signal,” he adds.

in the medium performance class,” says the managing director.
Fifteen years of EtherCAT
However, to date, the company has not had a genuine small controller that was

This year is an important anniversary for EtherCAT. “We launched EtherCAT at

TwinCAT 3-ready. At SPS IPC Drives, this is about to change. “We have a major

the Hannover Messe industrial show back in 2003,” the entrepreneur recalls.

announcement in the small controller segment,” he reports. “We’ll be unveiling

“Automation professionals were surprised and enthusiastic about it at the

our new CX7000 series, which has a really fast but inexpensive CPU.” At a price

time. We designed and developed EtherCAT specifically for automation – in

point of approximately 200 euros, these controllers feature onboard digital and

particular, for high-speed, motion-control-intensive automation tasks. We also

analog I/Os and can be expanded almost infinitely by adding tried-and-tested

optimized the system for maximum ease-of-use.” A regular RJ45 Ethernet port

I/O systems from Beckhoff such as the Bus Terminals and EtherCAT Terminals.

on a computer was all it took to connect a CPU quickly and reliably to complex

“These controllers can be programmed in the TwinCAT 3 engineering environ-

machinery involving extensive process images.

ment. This means that the ease-of-use and performance TwinCAT 3 offers in
the large controller domain is now available with small controllers, too.” The

“Suddenly, there was no need for the kind of dedicated communication

new series of small controllers is based on a fast 32-bit ARM processor. “Our

controller commonly used for the protocol stack at that time,” Hans Beckhoff

CX7000 controllers are a performance marvel, offering ample power,” says

recalls. “Large numbers of devices generating data quantities ranging from as

Beckhoff. The new series will be expanded step by step going forward.

little as two bits up to 64 kilobytes could be connected up easily in a linear
arrangement without the need to configure addresses.”

The I/O segment is one of the company’s key product categories. “We’re again
presenting a wide variety of new products this year,” the managing owner

EtherCAT’s capabilities proved compelling – so much so that it was a swift

reports. “We will add a four-channel relay terminal to our EtherCAT Terminal

success within the automation sector and later became a global standard.

series, for example, and our power measurement terminals now feature ad-

“The EtherCAT Technology Group currently has more than 5,000 member or-

ditional current and voltage measurement ranges. We’re also presenting new

ganizations,” graduate physicist Beckhoff notes. “In many countries, EtherCAT

Bus Couplers with ‘Extended Distance’ capabilities over copper.” The latter can

has become one of the most widely used automation standards.” Its technical
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branch that steps down from 1 Gbit/s to 100 Mbit/s. Users can work with
an easy-to-manage branch model to set up EtherCAT branches and change
transmission rates. They can also parallelize EtherCAT segments; this allows
major reductions in signal propagation times and therefore much shorter communication and cycle times as well. The Coupler and other branch devices are
designed to enable, the entire 100 Mbit/s device ecosystem to be integrated
seamlessly into a 1 Gbit/s or 10 Gbit/s network.” Cycle times in standard PLC
applications will be shorter; it will be possible to implement complex motion
applications with an even greater number of axes; and data-intensive devices
will be able to integrate directly into EtherCAT systems. “Machine vision
cameras or test and measurement equipment with high sampling rates, for
instance, generate substantial amounts of data, and these can be read in with
very short cycle times and the high efficiency EtherCAT is known for.”
Hans Beckhoff is excited about the possibilities: “EtherCAT G and G10 raise
performance to entirely new levels that will enable our customers to build
the best, highest-performing machinery in the world.” At the same time, he
is careful to emphasize that EtherCAT G and G10 are not intended to replace
standard EtherCAT, which works so well at 100 Mbit/s. The new high-performance variants are compatible enhancements that are simply intended as
Beckhoff is continuing to expand its ultra-compact series of IPCs: Compared
to the C6030, the C6032 (represented on the right) features additional ports.

advantages aside, EtherCAT has also shown itself to be enormously stable. He
adds: “The protocol was defined and implemented so perfectly 15 years ago
that it hasn’t needed any changes since. EtherCAT’s performance and immense
stability are the reason why it has found its way into many automation vendors’ product lines.”
“It’s now time, though, to take another leap forward,” Hans Beckhoff continues, and to coincide with the industry show in Nuremberg, the company is
giving EtherCAT a major performance increase with the launch of EtherCAT G
and EtherCAT G10. EtherCAT G operates at the 1 Gbit/s transmission rate of
standard Ethernet, and EtherCAT G10 at 10 Gbit/s – 100 times faster than
current standard EtherCAT running at 100 Mbit/s. This massive step up in the
transmission rate will allow far higher data throughput, though the effective
gain will depend on factors like latency and the connection topology deployed.
“EtherCAT’s performance and simplicity have always been two key qualities,”
he explains, adding: “We are keeping it simple but at the same time we are
giving the already outstanding performance of EtherCAT an enormous boost!
And we’ve accomplished this advancement without changing the protocol.”
Hans Beckhoff goes on: “EtherCAT G/G10 is fully compatible with conventional EtherCAT. All of the field-proven features, including processing on-the-fly
and distributed clocks, have been retained; this, combined with the speed
increase, will enable users to create even more powerful control systems.”
The CX7000 Embedded PC is a powerful but inexpensive small controller that can

“EtherCAT can interconnect with EtherCAT G and G10,” the managing direc-

be used with the TwinCAT 3 software platform and expanded almost infinitely via

tor explains. “It’s possible, for instance, to use an EK1400 Coupler to create a

Bus or EtherCAT Terminals.
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a system expansion. In fact, Beckhoff is also introducing two new standard

is a free-floating planar motor that we call our ‘flying carpet,’” announces

EtherCAT communication ICs with a faster data interface and lower power

Hans Beckhoff. “It’s a two-dimensional linear motor that literally floats –

consumption that are compatible with their predecessors and will of course be

hence the nickname.” This is a mechatronics solution which, like the XTS,

available to all EtherCAT equipment manufacturers worldwide to incorporate

has movers; the difference, though, is that they are levitating. The movers –

into their devices.

12 x 12 x 1.5 cm “tiles” held aloft by permanent magnets – glide narrowly
over aluminum plates. Traveling magnetic fields generated in the planar

Real-time communication on standard Ethernet, too, is an interesting field

modules below allow the movers to be positioned precisely and highly dy-

for Beckhoff automation technology. Back in 1996, the company achieved

namically. “An individual mover can carry weights up to 1.5 kg. But you can

control cycle times of 1  ms using a proprietary real-time Ethernet protocol

also combine, for example, four movers to carry a heavier payload,” company

and a BK9000 Bus Coupler. Time-sensitive networking (TSN) switch technol-

visionary Beckhoff explains.

ogy now under development can further enhance the real-time capability of
many Ethernet-based protocols and, in the light of this, Beckhoff supports the

The planar modules are 24 x 24 cm tiles that, like their ceramic counterparts,

adoption of TSN as a shared technology base by all fieldbus organizations,

can be laid and installed in a bond pattern. They contain all the electronics,

which is currently the subject of intensive debate in the industry. Compatibil-

including the measurement and EtherCAT communication technology. “To in-

ity between EtherCAT and TSN can be achieved with the company’s EK1000

stall, they only need power supply and an EtherCAT connection,” emphasizes

Bus Coupler, which connects EtherCAT segments simply and elegantly to any

Beckhoff, adding: “There’s no need either for rollers or for maintenance to

TSN switch. The Coupler supports EtherCAT communication over a switched

redress wear.”

Ethernet network, combining TSN with the broad range of I/O capabilities supported by EtherCAT Terminals. This means that machine builders can combine

The possibilities are immense: “Multiple movers can travel together in

TSN standards used at the control level and higher with EtherCAT at the field

formation. If need be, they can also overtake one another,” he explains.

level to achieve superior performance.

The movers accelerate extremely quickly and
can travel at a remarkable speed of

Free-floating planar movers create a real-life “flying carpet”
The linear eXtended Transport System (XTS) from Beckhoff unites the advantages of two established drive principles to deliver an unprecedented drive
solution. The next big innovation is similar in terms of direction.
“Our biggest reveal by far at this year’s trade show

The planar motor is a two-dimensional linear motor
with free-floating movers.
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4 m/s. As usual at Beckhoff, the solution is controlled by TwinCAT software. And,

moment is on evaluating the potential of communication over 5G wireless.

as the managing director is keen to point out: “There’s some fairly complex

Given its promise of low latency, it might also be used at some stage to

math behind these versatile capabilities.”

implement technical control applications.”

“There are scores of potential applications,” he explains. “The planar motors

The principle of PC-based control has been at the forefront of the company’s

could revolutionize packaging or assembly technology, for instance.” The

activities almost since its inception. “With this approach, the control runtime

motors are also ideal for environments with strict hygiene requirements

system and the engineering environment are both implemented on a personal

because the plates can be film-coated to enable washdown. The solution

computer,” says Hans Beckhoff. “Every 3D CAD system today also runs on a

could give rise to new solutions in warehouse technology as well.

PC. This has prompted us to begin developing a TwinCAT simulator that will
make it easy to connect our TwinCAT programming and runtime system with

Driving digital transformation

CAD software running on the same computer. Our aim is to enable engineering

Hans Beckhoff is confident that Germany’s mechanical engineering sector is

designs to be tested in the actual control software.” Looking ahead, he says:

progressing well along the road to digital transformation: “We don’t know of

“It will be a good six months or so before we can actually release the software,

any country that’s further ahead than we are,” he says. But he is also aware

but we think it could offer our customers a near-perfect environment in which

that technological revolutions in the capital goods sector can take time: “The

to simulate sequences of machine functions.”

past three industrial revolutions spanned decades, and the fourth will take a
decade at least to accomplish.”

With innovations definitely on the horizon for next year, too, this champion
innovator is clearly working hard today to remain firmly ahead of the curve

In the assessment of its managing director, the company has “a strong

tomorrow.

software and hardware portfolio, geared specifically to the needs of users in
machine building.” He goes on: “One key focus of our R&D department at the

First published in Open Automation, issue 06/2018, VDE-Verlag, www.vde-verlag.de

Ronald Heinze: Has your image-processing technology
proved popular with customers?
Hans Beckhoff: TwinCAT Vision is standout technology, and our customers and
our own engineers are really happy with it. Market take-up has been good. Our
existing customer base has found it a valuable and easy-to-use addition to the
Beckhoff technology, and it’s extending our reach to new customers, too.
Ronald Heinze: A lot of established businesses are investing
in startups at the moment. Have you done so as well?
Hans Beckhoff: Beckhoff is known for being a technology-driven company and
we’re proud of the fact that we develop our key technologies in-house. All the
technology that has earned us our reputation and fueled our success over the
years was conceived and developed inside the company. Key examples include
our PC-based control technology, Lightbus in the late 1980s, Bus Terminals and
TwinCAT in the mid-1990s, EtherCAT in 2003, and the XTS system in 2012. And
this year, too, we’re rolling out several path-breaking innovations. So the answer
is, we’re keeping to our principle of developing our technology in-house.
Ronald Heinze: Artificial Intelligence is currently being hyped
as the next big thing. What have you got lined up here?

Three questions for
Managing Director Hans Beckhoff

Hans Beckhoff: AI is exciting, fascinating and important, and we expect it to be
of major importance in automation. A working group in the company is already
training neural networks successfully and using them in our products. We’ve
also integrated the MATLAB®/Simulink® tool chain into our TwinCAT real-time
environment. MATLAB®/Simulink® comes with some excellent AI libraries that
we can leverage for high performance in TwinCAT.

