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Martin Rostan, Head of Technology Marketing, Beckhoff

Has EtherCAT changed the world?
When we introduced EtherCAT at the 2003 Hannover Fair, it became clear very

450 mm generation of its manufacturing equipment. EtherCAT is used in

quickly that EtherCAT would be another major technological milestone in the

the world’s largest telescopes, in particle accelerators, audio systems, X-ray

history of Beckhoff.

machines and nuclear medicine. Medium-voltage switchgear and high-voltage
DC transmission systems depend on EtherCAT, as do logistics centers, sub-

Even before the official market introduction we had decided to open up

marines and tractors.

EtherCAT technology and make it available to every interested organization
once we had completed the basic development work. This openness is exactly

After 10 years, EtherCAT has evolved into much more than “merely” the fastest

why we established the EtherCAT Technology Group (ETG) in November 2003.

Ethernet fieldbus, which on top of that is very easy to use, highly cost-effective

Soon thereafter, the ETG’s popularity exceeded even our wildest expectations.

and exceptionally flexible: Since so many manufacturers have selected EtherCAT

Today the association has a little under 2,500 member companies from almost

as their system bus (we know of over 150 suppliers of EtherCAT masters), an

60 countries. EtherCAT has become an international IEC standard and is part

EtherCAT system architecture has developed that is on the same level as those

of many national standards. In the early days, the experts were amazed by the

of the global market leader and its U.S. counterpart. The EtherCAT system ar-

innovative functional principle of the technology; today we are amazed by the

chitecture is neither European nor American, but global. That’s why EtherCAT is

diversity of applications and the worldwide use of EtherCAT.

the only bus system so far that has managed to not only get a foot in the door
in Japan, but to be adopted by virtually all relevant manufacturers.

EtherCAT was originally designed as a machine control bus for packaging and
printing machines, assembly and placement systems, machine tools, presses,

Which position EtherCAT occupies today among the global “top three” doesn’t

plastics processing machines, etc. Today you can find EtherCAT in virtually any

really matter. It is just as unimportant as the numbers published by some market

type of machine. But that’s not all: EtherCAT is also used to control stage shows.

researchers, who regularly penalize us because we refuse to invent total node

It is equally at home on Broadway as it is in Las Vegas spectacles, in theme

count numbers. But let’s keep in mind that our licensing model reflects the open-

parks or in “Sensation,” the world’s largest dance event. Employed in robots,

ness of EtherCAT in such a way that we ourselves don’t know the unit numbers

EtherCAT welds ships, plays soccer and will soon leave earth’s boundaries to fly

churned out by our fellow EtherCAT marketers.

into space. Humanoid EtherCAT robots can save people in danger and carry heavy loads. EtherCAT controls power plants, baggage sorting systems, test stations,

EtherCAT may not have changed the “whole world,” but it certainly has chan-

as well as racing and flight simulators. A steel plant that is completely based on

ged the world of automation for the better. We are thrilled by these develop-

EtherCAT is currently under construction. In addition, the semiconductor indus-

ments, of course, and they serve as a great incentive for us to guide EtherCAT

try tells us that it has agreed to use EtherCAT as the sole bus system for the

successfully through the next 10 years.
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Second Asia Pacific Sales Meeting
in Singapore
The second Beckhoff Asia Pacific Sales Meeting took place from 10 to 13

Kai Ristau, Head International Sales and Business Development at Beckhoff,

July 2013. Under the motto “One Team – One Vision – Cooperation”, the

sees substantial opportunities for automation: “The Asia Pacific region will

meeting focused on transnational cooperation.

play a key industrial role in future as an important growth market, which
will have repercussions on all international companies. The Beckhoff Sales

Following the first APSM in Shanghai in 2011, this year’s event for an inter-

Meeting therefore aims to offer dedicated support for this region, promote

national exchange of experience was hosted by Singapore. The participants

cooperation, and open up the market for innovative products.”

included Beckhoff subsidiaries from the host country Singapore, Australia,
the United Arab Emirates, Malaysia, India, Japan, China and distributors

After the successfull event in Singapore, the next Sales Meeting for the Asia

from South Korea and Taiwan. New Zealand was represented by a Country

Pacific region will take place in 2015. Host country will be Korea.

Manager for the first time. Speakers from the German head office and colleagues from the subsidiaries in Finland and Turkey were also in attendance.
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Freshmen on the integrated bachelor‘s degree courses being welcomed by Hans Beckhoff and Dr. Ursula Frank (from left to right)

Practice-integrated courses:
Beckhoff employs 98 students
On 1 August, 2013, 27 freshmen began their studies with a first practical phase

Close integration of the theoretical knowledge acquired at university and its

at Beckhoff. They are studying for bachelors’ degrees in Mechatronics/Automa-

practical application in industry has proved very successful for Beckhoff. “In

tion Technology and Industrial Engineering at the Bielefeld University of Applied

their first two semesters, our students go through the company’s production,

Sciences branch based in Gütersloh. Beckhoff currently employs a total of 98

systems engineering, hardware and software development and organization

students who are involved in specific projects in the company’s various divisions

departments to get an initial overview of the various business units. From their

in order to gain practical engineering experience. The practice-integrated study

third semester on they are assigned to one specific department. Participating in

programme is well-established at Beckhoff, as evidenced by the numerous appli-

product management, development, support, national and international sales,

cants and the students’ high level of acceptance within the company.

project management, organization and marketing gives them insight into the
varied work carried out by engineers and allows them to develop in accordance

Beckhoff Automation currently employs 90 students, including 26 from the

with their interests. Our in-house engineers who supervise the students in their

Industrial Engineering course and 64 from Mechatronics/Automation. Elektro

own departments also find the cooperation beneficial” says Dr. Ursula Frank,

Beckhoff has filled seven places for Mechatronics/Automation and one for

who is pleased with the acceptance of the integrated study courses in the

Industrial Engineering. “This year’s intake is our fourth set of students, which

company.

completes the planned initial stage. In February 2014 the first students will complete their studies with a Bachelor of Engineering”, says Dr. Ursula Frank, Project

To meet the demand for additional qualifications, there are also plans to set up

Management Research & Development Cooperation at Beckhoff Automation.

a master’s course at Gütersloh.
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Hall 11, Booth G21

“K 2013”: Integrated control solutions for plastic
machines – from components to turnkey solutions
At the “K 2013” trade fair between 16th and 23rd October in Düsseldorf,

The ultra-fast XFC Beckhoff control technology ensures fast, high-precision

Germany, Beckhoff will present its highly customizable PC- and EtherCAT-based

control of time-critical process variables such as pressure and temperature.

control solution for injection molding machines, blow molding machines, extru-

Users benefit from this technical advantage through higher productivity as

sion machines and handling systems. The modular product range from Beckhoff

well as reduced energy and raw material consumption.

offers a great variety of components for individual configuration depending
on application requirements. Complete turnkey solutions are also available
which reduce implementation time and costs with integrated applicationspecific technology software.

Further information:
www.beckhoff.com/k2013
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Industrial PCs with 3rd Generation
Intel® Core™ i5 and i7 processors
The new Intel® Core™ i5 and Core™ i7 processors of the 3rd Generation have now found their way into the Industrial PC-based control
technology from Beckhoff. The clock rate has been increased and the performance of the graphics processor has been improved.
The new IPCs with 3rd Generation Intel® Core™ i5 and i7 processors are based on the CB1056 (ATX) and CB3056 (3½ inch) industrial
motherboards designed and built by Beckhoff.
TwinCAT 3 was especially designed for multi-core CPUs and enables the full utilization of the dual- and quad-core processors of the
new PC generation. Beckhoff only uses processors from the Embedded line with long-term availability.

3½-inch motherboard CB3056

ATX motherboard CB1056

–

CP22xx-0000: Multi-touch built-in Panel PC

–

CP65xx-0070: Built-in Panel PC

–

CP62xx-0050: Built-in Panel PC

–

C33xx-0050: Built-in Panel PC

–

CP72xx-0040: Mounting arm Panel PC

–

C36xx-0050: Built-in Panel PC

–

C5210-0010: 19-inch rack PC

–

C5102-0050: 19-inch rack PC

–

C6515-0040: Control cabinet PC

–

C6140-0050: Control cabinet PC

–

C6525-0040: Control cabinet PC

–

C6150-0050: Control cabinet PC

–

C6920-0040: Control cabinet PC

–

C6240-0050: Control cabinet PC

–

C6930-0040: Control cabinet PC

–

C6250-0060: Control cabinet PC

–

C6640-0030: Control cabinet PC

–

C6650-0030: Control cabinet PC

Overview:
Industrial PCs with 3rd
Generation Intel® Core™ i5
3610ME, 2,7 GHz, 2 cores,
or with 3rd Generation
Intel® Core™ i7 3610QE,
2,3 GHz, 4 cores

Further information:
www.beckhoff.com/IPC
www.beckhoff.com/TwinCAT3
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TwinCAT – Gateway between high-end home
entertainment and building automation
With the TwinCAT Bang & Olufsen Server, Beckhoff offers a software-based solution that enables seamless communication between Bang & Olufsen audio/video products and the Beckhoff control system. As a result, a single operating
device can be used to control lighting and TV sets, for example.

The concept of the “intelligent home” is becoming increasingly popular, with a

to Bang & Olufsen devices by activating the virtual buttons from the PLC via

particular focus on user-friendliness. Bang & Olufsen is one of the market leaders

the TwinCAT Bang & Olufsen Server. TwinCAT PLC variables can be modified via

for high-end audio and video home entertainment. The TwinCAT Bang & Olufsen

so-called custom strings, which are also defined in the Bang & Olufsen master

Server is a software interface between Beckhoff controllers and Bang & Olufsen

link gateway.

products. The controller is coupled with the B & O master link gateway via Ethernet. In this way, a single operating device, e.g. a Bang & Olufsen remote control

Operations affecting both automation and audio/video products can be com-

unit or a Beckhoff Control Panel, can be used to control audio-visual equipment

bined via this bidirectional communication. In this way, the lighting and TV in

and home automation ease.

a kitchen, for example, can be switched on with a single touch of a button if
desired. For this purpose, a Beo6 remote control unit, smartphone, touchscreen

Virtual buttons are stored in the Bang & Olufsen master link gateway for exe-

or a keypad connected with the TwinCAT controller can be used depending on

cuting predefined actions in Bang & Olufsen devices. Commands can be sent

user preference.

Further information:
www.beckhoff.com/TS8037
www.beckhoff.com/building
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Scientific Automation from Beckhoff unites control
and measurement technology, thanks to high-performance measurement terminals.
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Scientific Automation drives the convergence of control technology with comprehensive measurement technology

Two industrial worlds have merged
Traditionally, the worlds of PLC, motion control and control technology on one hand, with measurement technology and “lab
applications” on the other, have diverged when it comes to data entry and processing in an industrial environment. Yet divergence
always means having to use additional interfaces, which leads to restrictions on efficiency and operating convenience. But why
have this separation in the first place? For some time now, PC-based control from Beckhoff has offered sufficient performance
reserves to manage both tasks seamlessly and scalably – from the computer to the high-speed fieldbus EtherCAT and to the wide
range of I/O terminals for measurement in particular.

The reason for the traditional separation of the two data processing worlds is

processes. In addition, they also support time-critical applications thanks to the

precisely why PC-based control is of such an enormous benefit today: Until just

extremely fast A/D conversion time – approx. 40 to 100 µs depending on the

a few years ago, the computing power of control systems was far too limited

type – and provide support for EtherCAT distributed clocks.

for handling automation and measurement technology. Thanks to Moore‘s
Law and its predicted rapid advancement of PC technology, high-performance

High-end technology is further supported by terminals with 18 and 24 bit

automation and sophisticated measurement data processing, as well as func-

resolution and the corresponding measurement accuracy for standard current

tions such as condition monitoring and energy monitoring, can now be united.

and voltage signals. In addition, highly accurate models are available for

Taking the step from conventional PLC technology to PC-based control must

connecting thermocouples and resistance thermometers as well as versions

be accompanied by a corresponding change in thinking – in other words, inte-

for especially complex signals, such as performance measurement or condition

gration of measurement technology aspects – during development and design.

monitoring based on IEPE acceleration sensors. The EtherCAT Terminals enable
the development of technically demanding solutions through the support of

Measurement technology from standard to high-end functionality

XFC technology (eXtreme Fast Control) from Beckhoff and with it, advanced

This shift in thinking is extremely simple thanks to a unique approach from

functions like oversampling.

Beckhoff. Measurement technology is no longer restricted to a “black box”
that is difficult to integrate. Rather, it can be implemented directly in a familiar

XFC delivers high-speed data acquisition for measured values

and easily upgraded engineering environment that utilizes standard I/O compo-

XFC technology is based on an optimized control and communication ar-

nents. The main advantage is in the underlying system structure: The measured

chitecture comprising an Industrial PC, I/O terminals with extended real-time

data is captured in a simple, cost-effective and optimally scalable manner

characteristics, EtherCAT, and TwinCAT automation software. I/O response

directly at the machine using measuring terminals and is then transmitted for

times of under 100 µs can be achieved with this finely tuned system. XFC in

processing to high-performance Industrial PCs via extremely fast EtherCAT

particular uses functionalities such as distributed clocks, time stamping and

communication. All of the software modules, for example PLC, measurement

oversampling.

technology, and visualization, are combined on a single platform – for the
purpose of consistently integrating the two worlds of control and measurement

The distributed clocks in EtherCAT represent a core XFC technology and are a

technology.

fundamental component of EtherCAT communications. This is because, in addition to minimum response times, the crucial factors for the control process are

High-end measurement applications and standard measurement technology

deterministic actual value acquisition (i.e. an exact temporal calculation must

tasks are capably covered thanks to a comprehensive range of measurement

be possible), and a corresponding deterministic set value output. A determinis-

I/O terminals. The numerous analog input terminals with standard resolution

tic behavior must therefore be supported by the I/O components, but not in the

will suffice for many applications: For example, the KL30xx Bus Terminals as

communication or calculation unit. All EtherCAT devices therefore have their

well as EL30xx EtherCAT Terminals with 12 bit resolution record analog signal

own local clocks, which are automatically and continuously synchronized with

voltages in a wide signal range from -2 to +2 V, -10 to +10 V, 0 to 2 V, 0 to

all other clocks. Different communication runtimes are compensated, so that

10 V, 0 to 500 mV, 0 to 20 mA and 4 to 20 mA. Standard EL31xx analog input

the maximum deviation between all clocks is generally less than 100 nanose-

terminals with 16 bit resolution are already suitable for high-precision control

conds and the system time is synchronized with extreme precision.

12 products
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TwinCAT Scope is an easily configurable software oscilloscope offering modern
graphical signal representation incl. additional functions for measuring processes, e.g.
a clear overview of oversampling values captured by EtherCAT measurement terminals.

Time-stamped data types actually contain a time stamp in addition to their

especially suitable thanks to support of distributed clocks as well as automatic

user data. This time stamp – together with the synchronized distributed clocks

self-calibration (which can be deactivated), dynamic filters, and a sampling

– enables the provision of temporal information with significantly higher

rate of up to 100 µs for fast and precise logging of torque or vibration sensors.

precision for the process data. EtherCAT terminals with time stamp latch the

The additional benefits of oversampling are leveraged, for example, by the

exact system time at which edge changes occur. Digital values can likewise be

2-channel EL3702 analog input terminals for signals in the ±10 V range and

output at predefined times.

by the EL3742 for 0 to 20 mA. The temporal signal resolution can be increased
in both cases by an oversampling factor of up to 100 compared with the bus

Oversampling data types enable multiple samplings of process data within

cycle time.

a single communication cycle and the subsequent collective transfer of all
data. The oversampling factor describes the number of samples made within

The EL3773 EtherCAT Terminal is a power monitoring device designed for

a communication cycle. High sampling rates can be achieved easily, even

status monitoring of 3-phase AC voltage systems and likewise supports XFC
technology. For each phase, voltages up to 288 Veff/410 V DC and currents up

with moderate communication cycle times. Analog EtherCAT input terminals
with oversampling thereby enable signal conversion up to 100 kHz and time

to 1 Aeff/1.5 A DC are sampled as instantaneous values with a resolution of

resolution up to 10 µs; in case of digital input terminals, these values reach

16 bits. The six channels are measured simultaneously based on the EtherCAT

1 MHz and 1 µs.

oversampling principle with a temporal resolution of up to 100 µs and passed
on to the control system. The control system has sufficient computing power for

Analog input terminals with XFC functionality

true RMS or performance calculations, and also for complex customer-specific

The 1-channel EL3356 analog input terminals enable direct connection of re-

algorithms based on the measured voltages and currents.

sistance bridges, such as strain gauges, for example. The 24 bit XFC variant is

PC Control 03 | 2013
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The EL3314-0010 thermocouple input terminal enables highprecision temperature measurement to be integrated in the
controller while the EL3356-0010 analog input terminal allows
direct connection of a resistance bridge or load cell.

The 2-channel EL3632 analog input terminal also supports oversampling. It is
suitable for condition monitoring applications in which fluctuations are to be
detected by means of acceleration sensors or microphones. Piezo sensors with

EtherCAT distributed clocks

IEPE interface (Integrated Electronics Piezo Electric) can be connected directly
without the need for a pre-amplifier. The measuring signals sampled at a rate of

Accurate synchronization is especially important when distri-

up to 50 kHz are analyzed on the PC via the TwinCAT Library or alternatively by

buted processes require simultaneous actions. This is achieved

means of custom software. The terminal can be adapted to individual require-

most efficiently through the accurate alignment of distributed

ments through configurable filters and supply currents. Through interfacing via

clocks because they offer a high degree of tolerance against po-

EtherCAT and support for the distributed clocks function, the measurement re-

tential fault-related delays in the communication system. With

sults – and any detected defects – can be precisely allocated to an axis position.

EtherCAT, the data exchange is based fully on a pure hardware
machine. Because the communication uses a logical (and thanks

High-precision measured values for sophisticated

to full-duplex Fast Ethernet, also physical) ring structure, the

measurement technology

„master clock“ can calculate the runtime delay with respect to

Higher resolution analog input terminals are suitable for recording signals

the individual „slave clocks“ simply and accurately – this also

with extremely high precision. Examples include the 2-channel EL3602 input

applies vice versa. The distributed clocks are readjusted based

channels with 24 bit resolution for ±10, ±5, ±2.5 and ±1.25 V or the EL3612

on this value and a high-precision, network-wide time basis is

input channels for 0 to 20 mA as well as the 2-channel EL3692 resistance

provided with a jitter well below one microsecond.

measurement terminal for a measurement range between 10 mΩ and 10 MΩ.
The EL3681 EtherCAT Terminal is a digital multimeter terminal with 18 bit
signal resolution. Currents of up to 10 A can be measured as well as voltages
up to 300 V AC/DC. The measurement ranges are switched automatically, as is
usual in advanced digital multimeters; the measurement type and range can
also be adjusted with EtherCAT if required. Excellent interference immunity
is achieved through the design of the EL3681 which features full electrical
isolation of the electronic measuring system and dual-slope conversion.
The EL3201-0010 (1-channel) and EL3202-0010 (2-channel) PT100 input
terminals for direct connection of resistance sensors enable high-precision
temperature measurement. They are extremely precise with a resolution of
0.01 °C per digit and are suitable for a temperature range of -200 to +320 °C.
The calibration result is confirmed in the case of the -0020 terminal versions

14 products
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The EL3773 terminal is a power monitoring terminal for status monitoring
of 3-phase AC voltage systems with a high resolution of up to 100 µs

by means of a calibration certificate. The 4-channel EL3314-0010 input terminal

corresponding target device. Scope also allows measured values to be read in

picks up the signals from four thermocouples and can also detect any broken

the microsecond range to the exact cycle and enables visualization of oversam-

wires. The high 24 bit resolution enables a scaling of 0.1 to 0.001 °C per digit

pling values captured by EtherCAT measurement terminals.

and 10 nV per digit. The internal high-precision temperature measurement at
the cold junction therefore allows precise temperature measurement in calibrated operation also when using thermocouples.
Full utilization of multi-core technology results in lower
engineering costs
In particular, it is the new TwinCAT 3 software generation, featuring integration
in Microsoft Visual Studio®, which best fulfills the requirements of Scientific
Automation – the convergence of automation and measurement technology.
The real-time environment is designed in such a way that practically any
number of PLCs, safety PLCs and C++ tasks can be performed on the same or
different CPU cores. The new TwinCAT 3 Condition Monitoring Library exploits
these opportunities in particular: Raw data can be sampled with a fast task and
processed with a somewhat slower task. This means that measured data will
be continuously recorded and can be analyzed independently in a second task
with numerous algorithms. The individual functional modules of the Condition
Monitoring Library store their results in a global transfer tray, i.e. a type of

Michael Jost, Product Manager Fieldbus

Martin Podrouschek, Product Manager

storage table. From here the results can be copied to variables or processed

Systems and EtherCAT, Beckhoff

Fieldbus Systems, Beckhoff

using different algorithms so that an individual measurement and analysis
chain can be compiled.
No specific Beckhoff modules or other modifications to the original model are
required to create Matlab®/Simulink® modules. The Matlab® and Simulink®
coders generate C++ code, which is then compiled in a TwinCAT 3 module.
Repeated use of the modules is possible through instantiation. The block circuit
diagram from Simulink® can be displayed directly in TwinCAT and used, for
example, to set break points.
TwinCAT Scope enables the graphical representation of all relevant signals
from Scientific Automation software. Its viewer component can be used for
visualizing signals in charts, while the server component logs the data on the

Further information:
www.beckhoff.com/Measurement
www.beckhoff.com/Scientific-Automation

PC Control 03 | 2013

special | 10 years of EtherCAT 15

A look back at the first presentation of the real-time fieldbus at Hannover Messe 2003

10 years of EtherCAT
EtherCAT was presented for the first time at Hannover Messe 2003 and has since become an established standard in
numerous industries worldwide. Meanwhile, the international user and manufacturer association for EtherCAT, the EtherCAT
Technology Group, has almost 2,500 members that support and disseminate EtherCAT technology and drive future developments. Martin Rostan, Head of Technology Marketing at Beckhoff, looks back on the early days of the “Fast Lightbus.”

EtherCAT is basically Lightbus technology adapted to Ethernet. Lightbus,

Meanwhile, most competitors in the market have followed our active invita-

the first Beckhoff fieldbus, was launched in 1989 and already derived its

tion to implement EtherCAT. EtherCAT slave interfaces are today available on

then exceptional performance from the “processing on-the-fly” concept that

standard microprocessors – for the master any Ethernet port can be used. We

EtherCAT also utilizes. The working title of the project, from which EtherCAT

continue to be surprised by the diversity of EtherCAT applications: examples

later emerged, was “Fast Lightbus.” It is the unique operating principle that

include ultra-fast packaging machines, whole steel plants, robots, cutting

also makes EtherCAT so special: fast, flexible, easy to use, cost-effective, com-

systems, wind tunnels and wind energy systems – EtherCAT is currently in

pelling, and therefore successful.

use across the globe in an unrivalled range of applications. After 10 years
EtherCAT is still faster than the fastest CPUs – in a manner of speaking we

The presentation of this pioneering communication technology at Hannover

have been beating Moore‘s law for 10 years. And this is why a single version

Messe 2003 was a highlight in the company history of Beckhoff: virtually the

of EtherCAT is sufficient, namely the first one. Everything that has been added

whole industry visited our booth and was amazed – many even congratulated

since are extensions, not modifications: EtherCAT devices from 2003 and 2013

us. Right from the outset we announced our intention to develop the techno-

are therefore still compatible. All of these points are excellent prerequisites

logy into an open standard. The consistency we showed in following through

for approaching the next 10 years of EtherCAT with strength and confidence.

with our intentions surprised many again. The foundation of the EtherCAT
Technology Group and publishing the specification as a global IEC standard
were important milestones that Beckhoff is celebrating 10 years later in 2013.

Further information:
www.beckhoff.com/EtherCAT
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EtherCAT debuts at Hannover Messe

Establishment of the EtherCAT Technology Group (ETG)

Hans Beckhoff presents EtherCAT (Ethernet for Control Automation

The user and manufacturer association is established at the SPS IPC

Technology), the real-time Ethernet solution, as a major technologi-

Drives fair in Nuremberg, Germany, with more than 30 members.

cal breakthrough.

2003

EtherCAT Terminals with IP 20 rating

EtherCAT Bus Coupler for Bus Terminal I/O

The first EtherCAT products: With high-performance EtherCAT Terminals,

To increase I/O terminal selection, the proven standard Bus Terminal solution

the EtherCAT protocol remains fully intact at 100 Mbit/s down to the

can be connected to the BK1120 Bus Coupler; the EtherCAT protocol is

individual I/O terminal via processing on-the-fly technology.

converted to the internal K-bus communication.

Fieldbus Box I/O in IP 67 protection for EtherCAT

Servo drives with EtherCAT interface

The EtherCAT Coupler Box extends EtherCAT outside of electrical

Continuous EtherCAT integrated into drive technology: The AX2000

cabinets and into the IP 67 world of harsh industrial environments.

digital compact servo drives are offered with EtherCAT interfaces.
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ETG attends SPS IPC Drives fair for the first time

First EtherCAT Roadshow in the USA

Safety over EtherCAT

Together with 28 co-exhibitors, the EtherCAT Technology Group

The ETG kicks off the first EtherCAT Roadshow in

To implement safe data communication using

makes its first appearance with its own trade fair booth at

the USA to present EtherCAT technology to the

EtherCAT, the ETG makes the Safety over EtherCAT

SPS IPC Drives 2004 in Nuremberg, Germany.

wider engineering public.

protocol openly available to group members.

2004

2005

Embedded PC for EtherCAT Terminals

AX5000 EtherCAT Servo Drive

The first Embedded PC for EtherCAT Terminals. EtherCAT I/O terminals

EtherCAT servo drives in single- or multi-channel

can be directly connected to the power supply module of the CX1020

format for highly dynamic positioning tasks set

Embedded PC.

new standards in drive technology.

EtherCAT Safety Terminal
The expanded TwinSAFE safety solution for the
EtherCAT Terminal system enables the implementation of simple, flexible and inexpensive local
safety controllers.

EtherCAT Bus Coupler in ultra-compact format

EtherCAT ASICs

The BK1250 “Compact” Coupler converts the EtherCAT E-bus signal to K-bus,

EtherCAT Slave Controller blocks offer a cost-

enabling mixed application of EtherCAT Terminals and Bus Terminals and

effective and compact solution for other manu-

increasing I/O system flexibility.

facturers to design new EtherCAT slaves.
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ETG office opens in Japan

EtherCAT Plug Fest debuts

ETG welcomes its 500th member

The ETG opens a regional office in Japan in order to meet the

The first EtherCAT Plug Fest takes place

The Italian mechanical engineering company,

fast-growing demand for EtherCAT technology in Asia.

at AMK Antriebstechnik in Kirchheim u. T.,

Salvagnini becomes the 500th member of the

Germany.

EtherCAT Technology Group.

2006

2007
EtherCAT development products
The EtherCAT development products
facilitate the simple and inexpensive
integration of EtherCAT technology into
proprietary products from various vendors.

Scientific Automation
With EtherCAT it is possible to integrate
additional functions into a standard controller, such as measurement technology,
Condition Monitoring and robotics.

PC Control 03 | 2013
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EtherCAT becomes official SEMI standard
SEMI (Semiconductor Equipment and Materials International)
approves EtherCAT for use in its applications and recognizes
the technology as a SEMI standard.

EtherCAT becomes IEC standard
The EtherCAT specification becomes an international
IEC standard.

ETG accredits the first EtherCAT
Conformance Test Center

ETG opens regional offices in China, Korea and the USA

The first EtherCAT Test Center opens in Nuremberg, Germany.

which promote the EtherCAT technology in close coordination with ETG headquarters in Germany.

XFC – eXtreme Fast Control technology
EtherCAT enables very fast PC-based control solutions
with I/O response times < 100 μs.

In order to enhance its service for members around the world, the ETG opens offices in China, Korea and the USA,
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First EtherCAT Plug Fest in Asia

The ETG reaches 1,000 members

First EtherCAT Plug Fest in North America

The ETG holds the first EtherCAT Plug Fest on the Asian continent –

After just over five years, the ETG has signed on

The ETG holds the First EtherCAT Plug Fest in North

at Sunchon National University in Suncheon, South Korea.

more than 1,000 members from 45 countries.

America at the offices of ETG member company,
National Instruments in Austin, Texas.

2008

2009

EtherCAT Terminal for Condition Monitoring

PCI EtherCAT slave card

The EL3632 leverages the high bandwidth of EtherCAT for Condition Monitoring solutions.

The PCI card can be used to integrate a PC as a slave in an EtherCAT network.

Advanced Condition Monitoring functions can be integrated easily into a PC-based control system.

EtherCAT Embedded PC

EtherCAT Box in IP 67 protection

The exceptionally compact CX8010 Embedded PC with EtherCAT slave interface

The I/O modules with integrated E-bus technology bring the high

can accommodate EtherCAT Terminals or Bus Terminals as the I/O system.

performance of EtherCAT to harsh industrial environments.
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First EtherCAT Test Center
in Germany
The EtherCAT Technology Group accredits the
first official EtherCAT Test Center in Nuremberg,
Germany.

EtherCAT Test Center in Japan
The first EtherCAT Test Center outside Europe is
operated by the Advanced Software Technology
and Mechatronics Research Institute of Kyoto.

First EtherCAT roadshow in India
The first EtherCAT seminar series in India takes place

First EtherCAT roadshow in China

in five cities and offers delegates detailed information

The ETG uses the first EtherCAT roadshow in China to present

on EtherCAT technology.

EtherCAT technology to Chinese engineers in three cities.

2010
Fast communication with the “DMX world”
The DMX EtherCAT Terminal integrates lighting and stage
technology in the EtherCAT I/O system for entertainment
engineering applications.

TwinCAT 3

High Density EtherCAT Terminals

TwinCAT 3 is the systematic further development of

The HD terminals (High Density) with high I/O point

TwinCAT 2 software, with which the world of automation

density feature 16 digital channels in the housing of

technology is being redefined with advanced new tools.

a 12 mm electronic terminal block.

TwinCAT serves as an engineering environment and runtime
for EtherCAT applications.
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EtherCAT interface in standard µP and µC

EtherCAT becomes national standard in Korea

EtherCAT becomes part of standard microprocessor and

The South Korean ministry for knowledge-based economy announces

microcontroller product lines.

the recognition of EtherCAT as Korean industrial standard.

2011

2012
EtherCAT servo terminal
The EL7201 EtherCAT Terminal is a complete servo
drive with a system-integrated, compact design
for motors up to 200 W.

EtherCAT PLC with 12.5 µs cycle time
Implemented entirely with standard components: Beckhoff Industrial PC,
TwinCAT 3 control software, ultra-fast I/O components and EtherCAT.

Integrated power measurement in the I/O system
Fast power monitoring terminals enable the direct measurement of all relevant

Measurement technology in an EtherCAT Terminal

electrical data of the supply network in the EtherCAT I/O system, eliminating

Scientific Automation integrates high-precision temperature measurement

“black box” measurement devices.

and dynamic load cell analysis in the control system

PC Control 03 | 2013
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EtherCAT Test Center in China
The ETG accredits an EtherCAT Test Center at the
Laboratory of Numerical Control and Automation
at Beihang University in Beijing.

Profiles for the semiconductor industry

EtherCAT celebrates 10-year anniversary at Hannover Messe

The ETG develops special device profiles for the

The diversity of EtherCAT applications ranges from ultra-fast packaging

semiconductor industry.

machines to whole steel mills – EtherCAT is widely used around the world.

2013

XTS – eXtended Transport System
The linear transport system: revolutionary mechatronic solution enabled by EtherCAT.

Stainless steel-clad EtherCAT Box
Rugged I/O modules in IP 69K protection for direct
use on machines with wash down procedures.

Safety controller – The all-in-one safety solution
Beckhoff extends its safety offering with a complete compact safety controller with
numerous integrated I/O channels via the new EK1960 TwinSAFE Compact Controller.
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EtherCAT applications worldwide
Impressive variety: the EtherCAT application portfolio ranges from high-performance
transfer presses and ultra-fast packaging machines to full control systems for kitchen
production, from high-precision test procedures and humanoid robots, logistics centers,
wind turbines to stage and show technology.

Kinetic Rain stage and show technology
Changi Airport Group Pte Ltd., Singapore
MKT AG/ART+COM, Germany
2012: The kinetic installation involves synchronous

©Changi Airport Group Singapore

movement of 1,216 servo axes based on EtherCAT.
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©Angel – Celine Dion – „A New Day“, Tomasz Rossa
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Metal forming/sheet metal

Stage and show technology,

processing, transfer presses

flight simulation in the stage show

Packaging machine construction, bag-

Schuler AG, Germany

“A New Day” by Celine Dion

in-box packaging of food products

2003: EtherCAT pilot project: EtherCAT is

Flying by Foy, USA

Pattyn Packing Lines, Belgium

used for the first time as the communica-

2011: EtherCAT enables precise flight

2011: The openness of EtherCAT enables

tion system between system periphery

simulation with maximum repeatability.

seamless integration of packaging machines

and PC-based control.

in food production processes.
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Metal forming/sheet metal

General mechanical engineering,

Packaging industry,

processing, punching machines

kitchen production

thermoformers

Bruderer AG, Switzerland

Nobilia-Werke J. Stickling GmbH & Co. KG

MULTIVAC Sepp Haggenmüller

2006: Thanks to the fast cycle time of EtherCAT,

Hüttenhölscher Maschinenbau GmbH, Germany

GmbH & Co. KG, Germany

the cam controller could be cost-effectively

Since 2005: Application of EtherCAT as an integrated

2008: EtherCAT enables faster

implemented directly in the PLC.

communication medium – from control to the com-

signal sampling and optimization

mand level – and as a real-time capable drive bus.

of machine cycle times.
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Transport and logistics, pick rotor
system for textile fulfillment business
Dürkopp Fördertechnik GmbH, Germany

Beverage industry, beer brewing

2007: EtherCAT offers significant performance

Saugatuck Brewing Company, USA

gains for transfer of large data quantities.

2012: The PC- and EtherCAT-based control
platform ensures consistent carbonation
levels in beer brewing processes.
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Energy industry, tidal turbine
Scotrenewables Tidal Power Limited, U.K.
2012: The EtherCAT platform is ideal for

Transport and logistics,

research and development projects, since

real-time distribution system

it enables a modular approach.

Numina Group, USA
2009: EtherCAT helps address

©

AREVA Wind/Jan Oelker

speed and precision challenges.
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Testing procedures, temperature

Robotics, mobile robots

measurement and signal acquisi-

„Rollin‘ Justin“

tion in a climatic chamber

German Aerospace Center, Germany

Wind energy, offshore wind turbines

Miele & Cie. KG, Germany

2010: The fast communication required

Areva Wind GmbH, Germany

2010: High-precision temperature

for advanced robotic movements takes

2007: Integrated PC- and EtherCAT-based control

measurement via EtherCAT Terminals.

place via EtherCAT.

platform simplifies system management.
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Beckhoff at EMO 2013 in Hanover: Hall 25, Booth F33

The compact high-performance
CNC on the DIN rail

At EMO 2013 Beckhoff presents its modular, scalable CNC package. The openness of the PC-based CNC enables users to
integrate their own know-how into existing solutions. The software runs on high-performance CPUs, such as the Beckhoff
Embedded PCs of the CX2000 series. The option to use all available cores for the CNC ensures the processors are optimally
utilized and saves costs, since all functions can be executed on a single device. Scalable drive technology rounds off the overall
CNC package. In addition to the high-performance servo drives of the AX5000 series, drives in terminal format, such as the
EL7201-0010 with One Cable Technology, are also available.

PC Control 03 | 2013

cover | CNC 31

With PC-based control, Beckhoff offers an open control solution that is finely

allocated for TwinCAT. These isolated cores are then invisible for the operating

scalable with regard to hardware and software and can be individually adapted

system. It goes without saying that TwinCAT 3 offers a suitable configuration

to each application and its degree of complexity. The integrated TwinCAT auto-

for distributing tasks to dedicated processor cores.

mation software, which provides a universal tool and thus simplifies handling
considerably, offers significant benefits in this context. Using high-performance

Compact drive technology with “One Cable Technology”

PC hardware, such as an Embedded PC of the CX2000 series, enables all ma-

Various drives can be combined with the TwinCAT CNC solution: The

chine functions to be integrated on a single platform: PLC, Motion Control,

EL7201-0010 servo terminal integrates a servo drive in a standard termi-

CNC, safety, measurement technology and also condition monitoring, energy

nal housing and supports the One Cable Technology (OCT) of the AM81xx

management and simulation.

servo-motor range. In the OCT solution the power and feedback systems are
combined in the standard motor cable. This reduces material and commissioning

Embedded PC: multi-core on the DIN rail

costs and simplifies the cable installation. This compact drive solution is ideal

With multi-core processors and modular PC and I/O interfaces, the CX2000

for highly dynamic positioning tasks in machine construction.

series brings a high degree of flexibility and performance to the DIN rail. The
modularly expandable Embedded PCs with robust metal housing are based on
three basic CPU modules with the following processors: Intel® Celeron® 1.4
GHz single-core (CX2020), Intel® Core™ i7 1.5 GHz dual-core (CX2030) and Intel® Core™ i7 2.1 GHz quad-core (CX2040). The CX2000 series therefore covers
a performance range previously only Industrial PCs could reach.
Multi-core support in the TwinCAT system
Based on the multi-core processors of the CX2000 series, functions such as PLC,
CNC or condition monitoring can be executed on different cores. This enables
the performance of advanced processors to be fully utilized for automation.
The “isolates cores” option allows certain cores of a multi-core CPU to be

Further information:
www.beckhoff.com/emo
www.beckhoff.com/CNC
www.beckhoff.com/CX2000
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The all-purpose CNC package
for machine tools:
integrated, scalable and open
Advanced machine tools – like the ones on display at EMO Hannover 2013 – in many respects must meet increasingly rigorous
user demands. For example, as part of integrated workpiece machining, users expect the same machine to deal with functions such
as turning, milling and grinding – all with ever increasing precision. In addition, users expect maximum openness, so that they
can integrate their own CNC expertise or integrate advanced Industry 4.0 concepts. Beckhoff experts, Dr. Josef Papenfort, TwinCAT
Product Manager, and Frank Saueressig, CNC Product Manager, explain why PC-based control is ideal for CNC applications.

The persistent trend towards complete machining with a single CNC machine

an HMI tailored to the respective application, the TwinSAFE safety technology

as well as openness for technical extensions and higher-level communication

as well as additional motion, robotics and measurement technology functions.”

interfaces leads to higher system complexity that is becoming more difficult to
manage. In order to avoid difficulties in the areas of engineering, commissioning

The control hardware can also be selected such that it precisely matches the

and operation, it is necessary to specify suitable control technology as a starting
point. Dr. Josef Papenfort illustrates exactly what this means: “With PC-based

functions required by the application. A CNC application can run on the compact CX2020 Embedded PC with Intel® Celeron® CPU or a high-end IPC with

control, Beckhoff offers an open control solution that is finely scalable both

Intel® Core™ i7 processor for control cabinet mounting or with a panel version, as

in terms of hardware and software. This solution can be optimally adapted to

required. The CX2040 Embedded PC with Intel® Core™ i7 CPU even brings the

each application and its degree of complexity. The fully integrated TwinCAT

high potential of multi-core technology in a DIN rail-mountable format. Multi-

automation software, which provides a coherent tool and simplifies engineering

core technology already offers benefits for applications that are more deman-

efforts considerably, offers significant benefits in this context. It means that not

ding in terms of cycle times or require many CNC channels. Moreover, the user

only typical machine functions such as safety are easy to integrate, but so are

interface and the CNC/PLC application in many cases already run on separate

high-level programming languages and scientific automation aspects such as

processor cores in a very efficient manner. For the future Dr. Josef Papenfort

condition monitoring, energy management and simulation.”

predicts significant further potential: “For demanding applications, CNC and PLC
can be distributed to different cores, for example. The same applies to sophis-

The numerous benefits embodied by the new TwinCAT 3 software generation

ticated 3D visualization with multi-touch or measurement technology running

also form a core theme for the Beckhoff trade fair booth at EMO, as Frank

in parallel. These scaling options are already available and are comprehensively

Saueressig explains: “We demonstrate the user benefits of the many new

supported by TwinCAT 3, so that users can implement them with ease.”

TwinCAT 3 features for increasing functionality and ease of operation for CNC
applications. Users increasingly expect integration of CNC production into

The Beckhoff solution for machine tools also includes complete Drive Tech-

higher-level company networks and indeed the cloud keyword: Industry 4.0. In

nology, i.e. servo drives as well as highly dynamic servomotors. Here too

this context, users also benefit from PC Control, which has already been using

Beckhoff offers a wide performance range that is scalable to the respective

the required Industry 4.0 communication mechanisms, including more recent de-

application. A highlight with the new AM8000 series servomotors is One Cable

velopments such as OPC UA, for more than 25 years. Our CNC solution therefore

Technology (OCT). The EL7201-0010 servomotor terminal, which delivers servo

already represents a logical component of Industry 4.0 today.”

drive technology in an ultra-compact I/O terminal format for the lower performance range, is also OCT-capable. Frank Saueressig explains: “The EL7201-0010

The CNC solution as a complete, scalable package

offers a very compact solution for the smallest CNC machines, e.g. for dental

Beckhoff offers a complete CNC package that is optimally scalable both in terms

applications or watch manufacturing.” Dr. Josef Papenfort adds: “Here too it

of performance and functionality. Frank Saueressig explains: “Excellent scalabi-

is important to look at the overall system. Thanks to the integrated TwinCAT

lity is a fundamental feature of our broad product portfolio, which includes cus-

software, any level of Beckhoff Drive Technology can be used with the same

tomizable I/O systems, Industrial PCs, Control Panels and Drive Technology, all

software platform.”

in conjunction with the modular structure of TwinCAT. In addition, the modular
software enables users to select the most cost-effective solution for the respective controller. The software includes TwinCAT NC I/CNC and PLC functionality,
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Frank Saueressig, CNC Product Manager, Beckhoff

Dr. Josef Papenfort, TwinCAT Product Manager, Beckhoff

One software platform – the integrated and open tool

tablet world, can now also be used for industrial applications. Special innovation

A key requirement for efficient engineering is an integrated software tool such

potential is offered by five-finger touch functionality or automation solutions

as TwinCAT. It seamlessly combines the fields of safety and Motion Control as

with two-hand operation. Converted to single-touch via the Windows operating

well as CNC; it is complemented by special robotics, measurement and energy

system, the new Panels with their high quality and optimized price-to-perfor-

management functionalities. Dr. Josef Papenfort explains: “Engineering, con-

mance ratio also offer significant benefits for traditional operating concepts.”

figuration, commissioning support, programming and software maintenance,
TwinCAT enables users to manage all these tasks with a single tool. A parti-

The wide range of Beckhoff Control Panels also reflects optimum scalability.

cularly important feature of the TwinCAT 3 generation is openness for application-specific extensions. Thanks to integration in Microsoft Visual Studio®,

For CNC applications, various push-button extensions are available, e.g. as axis

the whole world of programming in C/C++ or Matlab®/Simulink® is available,

operated with our standard touch panel or a multi-touch panel as required.

in conjunction with the traditional IEC 61131-3 languages where required.

Alternatively, an industry-standard CNC Panel can be sourced from Beckhoff. In

Existing TwinCAT 2 projects can simply be transferred to the new software

both cases customer-specific adaptations are possible. At EMO 2013 the CNC

generation, which means that existing expertise is not lost.”

panel with multi-touch functionality will also be on display in the Beckhoff

operating panels or with PLC keys. Frank Saueressig: “CNC machines can be

booth.”
Frank Saueressig points out the proven suitability for practical application:
“Some machine manufacturers have already done away with the conventional

Further flexibility is offered by a .NET-based CNC user interface in the

PLC approach and instead program the whole machine process in C. Other be-

form of a standard HMI or application-specific HMI, now available with

nefits of software openness are apparent in the TcCom interfaces. They enable

multi-touch capability. The standard HMI already offers comprehensive ba-

machine manufacturers to extend TwinCAT CNC as required, e.g. for integrating

sic functionality such as online language selection, setup functions, global

their own transformations for certain processing heads, special drive controllers

notification system and user management. Dr. Josef Papenfort concludes:

or pilot controls. Another possibility is the use of new language interpreters,

“We offer machine manufacturers a standard, parameterizable HMI, which is

which would understand syntax independent of the established DIN 66025. The

an open, modular system that can be customized for specific applications via

integration of application-specific code also offers benefits in terms of intellec-

Microsoft .NET standards and can be expanded easily. This is further proof of

tual property protection, since the expert knowledge contained in the source

the ‘system openness’ of Beckhoff.”

code remains under the control of the machine manufacturer.”
HMI enabled with multi-touch innovation
The more complex a machine tool, the more important the human-machine
interface becomes. The new CP2xxx and CP3xxx Control Panel and Panel PC
series offer significant innovation potential in this regard. Frank Saueressig
explains: “This new series of Beckhoff panels is multi-touch-capable. Thanks to
projective capacitive touch screen technology they can be operated jerk-free in
tiny steps, even with thin work gloves. It means that functions such as zooming,
scrolling and turning of objects, which are familiar from the smartphone and

Further information:
www.beckhoff.com/CNC
www.beckhoff.com/emo
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All-in-one-platform simplifies software engineering

Open and ﬂexible CNC
architecture with TwinCAT 3
The open TwinCAT 3 software architecture offers users the option to use C/C++ or Matlab®/Simulink®
as programming languages for real-time applications, in addition to IEC 61131-3. In other words, users
can choose the language(s) best suited for the task at hand. Modules written in different languages
can interact in real-time via the TcCOM interface. Microsoft Visual Studio® provides a platform for the
configuration, programming and diagnostics of all TwinCAT modules.

With the modular runtime concept, TwinCAT 3 offers the basis to further open
up CNC functionality. This applies to both the NC I and CNC packages. “Modular
runtime” means that different modules can interact in real-time; this interaction
can be realized through cyclic or acyclic data exchange. Cyclic data exchange is

For CNC applications, TcCOM is used to offer users the option to supplement
or replace certain CNC components with their own code segments. With C/C++
and Matlab®/Simulink®, TwinCAT 3 provides further languages that are particularly suitable for expressing complex algorithms in a simple manner.

configured through mappings. Between two runtime modules, input and output
variables are ‘linked’ with each other and cyclically exchanged according to the

Intellectual property protection through user-specific

task cycle. Like in TwinCAT 2, acyclic communication, e.g. for parameterization

code implementation

and configuration, is implemented through the Automation Device Specification

With TwinCAT NC I and CNC, Beckhoff offers an extensive range of useful

(ADS) protocol. In contrast to TwinCAT 2, the TwinCAT 3 system offers the option

functions. To integrate user-specific code segments, users can replace sub-

to call methods from one module directly in another module via a defined route.

functions with their own algorithms at defined interfaces. The sub-functions

Naturally, this event-based direct communication can only work reliably if the

must follow the TcCOM rules and also implement specified interfaces. The code

rules are defined in a corresponding standard. This standard is the TwinCAT
Component Object Model (TcCOM), developed by Beckhoff. In many parts it is

itself is usually written in C/C++. In principle, algorithms can also be created
in Matlab®/Simulink®. Convenient debugging in Microsoft Visual Studio® simp-

based on ideas from the COM that is also used in the Windows system – but

lifies implementation and testing. Programmers thus have a versatile develop-

obviously adapted to application in a real-time context.

ment environment with several languages and user-friendly debugging tools
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The open TwinCAT 3 architecture offers users
the option to choose the language that is best
suited for the task at hand. Modules written in
different languages can communicate in realtime via the TcCOM interface.

available. Advanced software engineering is also offered in Visual Studio® which

validates the licenses in real-time, which means that the software can be

can be used effectively for automation applications, such as version control with

protected effectively.

a source code control tool.
TwinCAT 3 provides with Visual Studio® an enhanced engineering tool for the
For example, users can implement transformations that are not available in the

rapid and convenient development and testing of algorithms. The versatile

NC I or CNC packages. This provides a big advantage in that customers can

runtime concept enables custom modules to be added safely and flexibly based

retain full control of their intellectual property. Modifications and adaptations
can be completed quickly and conveniently. Another area of application is

on the TcCOM rules. As a result, users have a range of convenient options
for implementing and protecting their in-house expertise.

overwriting of controllers and pilot-controls. For certain machine types it can
make sense to adapt such configurations, in order to achieve higher accuracy
and higher performance in special cases, for which interfaces are also defined.
User-generated software can be safely linked with the machine via industrial
hardware dongles (Beckhoff licence key or USB sticks). The configuration
takes place in the TwinCAT engineering environment. The TwinCAT runtime

Further information:
www.beckhoff.com/CNC
www.beckhoff.com/TwinCAT3
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PC- and EtherCAT-based control technology for the packaging industry

The open and universal control
solution for efficient, flexible and
compact packaging machines
Especially in the packaging industry, every gram, centimeter and second counts. Ahead of the
FachPack 2013 trade show in Nuremburg, Germany, PC Control magazine spoke with Frank
Würthner, Business Management Packaging Technology at Beckhoff, about the significance
of these basic requirements for packaging machine builders. Frank Würthner explains the
benefits of PC- and EtherCAT-based control technology as an open, universal solution and
how it serves as the ideal foundation for high-performance, cost-efficient machines.
Frank Würthner, Business Management
Packaging, Beckhoff

For which packaging applications does Beckhoff offer

and spoilage. For these reasons, the packaging industry will remain a growth

solutions? Also, how important is it for the technology

industry for the foreseeable future and, as such, will require efficient, high-per-

to be open and universal?

formance packaging machines. Also, various markets and consumer segments
are being targeted individually, which is increasing packaging variety. Packaging

Frank Würthner: Our PC- and EtherCAT-based control technology is ideally

machines will require even greater flexibility to meet these needs. In short, the

suited for automating the entire process for individual packaging machines as

trend in packaging machine manufacturing is toward smaller and more flexible

well as complete packaging lines: from filling and forming to sealing, labeling,

machines that can easily adapt to frequent changeovers.

repackaging and palletizing. From our universal and modular product portfolio
of Industrial PCs, I/O terminals and drive technology as well as our TwinCAT

How is Beckhoff control technology satisfying these

automation software, we can create a precisely scalable control solution for

changing demands?

every packaging machine in terms of computing power, complexity and costs.
Frank Würthner: Our control technology is ideally suited for machines and
Our open and universal control technology helps machine builders integrate

plants of all sizes due to its high scalability. Especially important in view of the

new functions and adapt their machines to diverse and ever changing demands

growing need for “green” manufacturing, our eXtreme Fast Control Technology

without high implementation costs. Examples include the integration of condi-

(XFC) enables incredibly precise process control and therefore minimizes the

tion monitoring and robotics as well as the use of PLCopen and OMAC-PackSoft
components, Visual Studio®, Matlab®/Simulink® or C/C++. Another important

use of raw materials in packaging applications. Considering the high flexibility

advantage of our openness is the simple integration of packaging machines via

required product or packaging changes when compared to more hardware-

an open interface or gateway in the production environment of the end-user,

intensive solutions. Moreover, our eXtended Transport System (XTS) offers a

whether vertically at the ERP level or horizontally with other control systems.

further unique benefit in this area: it meets demands for greater flexibility by

required, PC Control as a software-based control technology greatly simplifies

replacing complex, expensive mechanics with software, which can be easily cusWhat trends do you currently see in the packaging industry?

tomized. A modern bottling plant requires numerous grippers that do nothing
most of the time as they wait for bottles. Here is where XTS offers huge savings

Frank Würthner: Looking at the big picture, the world’s population will exceed

potential with increased flexibility at the same time by doing more with less

8 billion in 10 years. The packaging industry will benefit not only from the sheer

physical equipment.

number of people requiring packaged food and medication, but also from the
desire, especially of emerging and developing countries, to achieve a higher

What are the exact benefits that can be achieved with XTS?

standard of living. Modern packaging, apart from being a spot for marketing
messaging and a way to protect product during transport, is after all crucial

Frank Würthner: Let’s stick with a bottling plant as an example. When a filler

for safeguarding food and pharmaceuticals from tampering, contamination

is defective in a conventional plant, the machine must be shut down completely.
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The eXtended Transport System (XTS) replaces complex
mechanics through software functionality, offering great
potential for innovation in packaging machine manufacturing.

If at night, for instance, a maintenance technician is unavailable or a spare part

Besides the reduced mechanical engineering effort, there is a huge benefit in

is missing, an entire production shift can be lost. With XTS, a software adjust-

terms of the much higher machine flexibility, which is increasingly required:

ment can easily solve that problem: XTS simply stops transporting bottles to the

because XTS replaces mechanical functions through software functions, it can

defective filler. Although this reduces overall production performance, the night

vary, for instance, the gaps between the units to be packed. This decisively

shift may still able to achieve an 80 percent output, for example.

simplifies the task of packaging product promotions which frequently feature
“one item for free”. With conventional packaging machines, an enormous effort

Another, even greater benefit is the significantly reduced footprint, or space,

is required when, for instance, a fifth bag is added to a four-bag package of

required by machines. The possibilities are very clear to see with acceleration

blended herbs. All that is required with XTS is a mouse click to select five instead

and deceleration conveyor belts required for packaging chocolate candy bars,

of four movers to send the five bags to the packaging station.

for instance. These mechanically complex, space-consuming and correspondingly expensive belts are required to maintain a uniform distance between the

XTS would have been unthinkable without high-performance

candy bars before they are transported to a synchronized machine for sealing

EtherCAT communications. How important is EtherCAT overall for

packages. Thanks to XTS with its synchronized movers, no conveyor belts are ne-

solutions in the packaging industry?

cessary, resulting in a significant reduction in both costs and machine footprint.
With machines that are up to 50 percent smaller, customers can either avoid

Frank Würthner: EtherCAT is clearly a key component, on the one hand be-

building new production areas or use the saved space to deploy more machines.

cause of its speed and universal deployment as well as its motion control and
safety. On the other, users especially appreciate the extremely broad range of

Are there other packaging functions that XTS can revolutionize?

EtherCAT products, such as frequency converters, valve terminals, gateways
to other control networks, and naturally our own EtherCAT portfolio, which

Frank Würthner: There is virtually no limit to ideas, especially with machine

consists of a range of more than 300 types of EtherCAT Terminals as well as

builders that continue to discover new application ideas for XTS. A prime examp-

advanced servo drive technology. No matter which specific module is requi-

le is the “multi-train” technology for grouping products in a sequential infeed.

red, a machine builder can be certain that EtherCAT slaves and, to an extent,

One particular problem when using more than two conveyor belts – or trains

master connections are available even from small vendors. That explains why

– concerns the placement of the servomotor for each individual belt. While it

the EtherCAT Technology Group has become the world’s largest fieldbus user

is relatively easy to mount a motor on both sides of the infeed belt, it becomes

organization with almost 2,500 members.

more difficult with the third, especially because of the additional cabling that
cannot be located near the running conveyor belts. XTS is therefore a quantum
leap as a replacement for so-called multi-train technology. It can be easily built
with the appropriate number of movers around the machine application and
connected with one or two cables depending on the length of the system.
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What specific benefits does EtherCAT technology offer machine
builders and end-users?
Frank Würthner: EtherCAT and especially XFC offer huge advantages in terms
of the speed and precision required in the packaging industry. XFC is based
on an optimized control and communications architecture that consists of a
modern Industrial PC, the EtherCAT protocol, ultra-fast EtherCAT Terminals and
TwinCAT automation software. This fully integrated, holistic system enables the
achievement of I/O response times that are under 100 microseconds, thus opening up entirely new process optimization possibilities. EtherCAT and precise,
fast control technology allow packaging to be produced more precisely and with
less raw material than conventional technology. Plus, minimum filling levels of
the products being packaged can be met more accurately and repeatably. This
saves enormous costs, especially with high volume products, while providing
big advantages for end-customers and an excellent sales argument for machine
manufacturers.
Packaging machines require simple operation especially because
Are there other EtherCAT benefits besides pure data

of their growing variability. What role does the modern multi-touch

transmission speed?

panel play?

Frank Würthner: Distributed clocks and time stamping functions offer major

Frank Würthner: Multi-touch technology is being increasingly accepted and

advantages. In the area of paper and film processing, which is very important

demanded by the packaging industry. Beckhoff is optimally positioned with

for packaging, these technologies enable faster and more precise print-mark

one of the broadest product ranges in this market segment. The new Control

recognition. This ultimately leads to smaller, faster and more accurate machines.

Panel and Panel PC series CP2xxx and CP3xxx with a range of displays from 7

The label, of course, is an expensive component of a package. When it is applied

to 24 inches are robust and suitable for industrial use thanks to the aluminum

precisely and with high quality, the value of the entire product is enhanced. Both

housings. Due to their projective-capacitive touchscreen (PCT) technology, they

of these advanced EtherCAT functions are especially important with regard to

have a high touch-point density that enables an accurate, secure and smooth

often long packaging lines. A highly precise reaction to a previous event, even

operation even with thin working gloves. Functions popular with smartphones

with longer processes, is possible thanks to the distributed clock and process

and touchpads, such as zooming, scrolling and rotating objects, are now also

data supplemented with a time-stamp. This is especially true in typical pa-

available for industrial applications. Plenty of innovation potential lies in the

ckaging machines with 5 to 20 servo axes, where all axes must run synchro-

ability to use five-finger touch and for automated solutions that feature two-

nized. Here, the distributed clocks and the time-stamp function in EtherCAT offer

hand operation. Easily converted to single touch via the Windows operating

significant benefits.

system, the new panels offer distinct advantages for traditional operating concepts with their high quality and optimized price-to-performance ratio. Further

To what extent can machine builders in the packaging industry

highlights are the CP29xx-0010 and CP39xx-0010 models equipped with the

benefit from TwinCAT 3?

new CP-Link 4 technology from Beckhoff. This is a one-cable solution for transmitting the video signal, USB 2.0 data and power together via a standardized

Frank Würthner: TwinCAT 3 offers several major advantages such as integration into the Visual Studio® software suite as well as support of multi-core

CAT-7 cable, significantly reducing cable and installation costs as a result.

technology and object-oriented programming. From a packaging machine

Is the innovation potential of multi-touch technology

builder’s perspective, the integration of the C/C++ and Matlab®/Simulink® is

already exhausted?

of special importance; from previously conducted simulations via Matlab®/
Simulink®, corresponding control code can be generated effortlessly, which,

Frank Würthner: The packaging sector is only just beginning to realize the

for instance, XTS can use. The possibility to use the high-level C language is

potential of multi-touch though it already has some innovative pioneers. For

yet another big advantage for machine builders. In drive-oriented packaging,

instance, Inotec, a specialist in meat and sausage processing machines based in

special motion modules are often written in C, which can be directly applied

Reutlingen, Germany, won the Meat Technology Award in the category of “ope-

without much effort.

ration technology” at the Iffa 2013 trade show in Frankfurt am Main, Germany.
A determining factor in the company’s selection was its operating concept – fea-
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turing Beckhoff’s multi-touch panel – that is heavily focused on product security

due to an electronic nameplate. On top of that are the complementary AM8100

through data logging and “language neutrality”. The solution enables a com-

series for operation with the servomotor terminal, AM8500 with increased rotor

pletely new kind of machine visualization that relies on easily understandable

inertia and the AM8800 in a stainless steel “Hygienic Design”.

icons, doing away with text information completely. The intuitive operation of
the interface minimizes the effort required for the training of operator personnel.

Which products are included in the “Hygienic Design” portfolio?

The HMI also includes an integrated web camera for face and barcode recognition to identify the respective operator and release the assigned access rights.

Frank Würthner: In our Hygienic Design portfolio, we offer a comprehensive

All of this points to another technology trend that is already supported by our

stainless steel control solution that meets stringent hygiene and clean-room

multi-touch panel and industrial PC technology: additional image processing

requirements. Particularly well suited for use in display and control devices

that must be handled by powerful multi-core Industrial PCs. This requires image

under IP-65 requirements are the Control Panel and Panel PC series CP62xx,

processing and visualization to be run on one core and control and motion

CP66xx and CP69xx as well as CP77xx and CP79xx featuring high-quality stain-

control on another.

less steel, gap-free enclosure housing designs and flush-mounted touch panels.
In the area of drive technology, we have the previously mentioned AM8800 ser-

With XTS, Beckhoff has further established itself as a true motion

vomotor series, which is classified in the IP 69K protection class and certified in

pioneer. What special features does your drive technology portfolio

EHEDG Class I. Adding the AG2800 series stainless steel planetary gearbox pro-

offer the packaging industry?

vides a complete drive axis in the Hygienic Design category. Finally, the EQxxxx
EtherCAT box modules are equipped with stainless steel housings and are ideal

Frank Würthner: Of course, the packaging industry is heavily impacted by

for the I/O infrastructure in demanding environments. They also comply with the

drive technology. We have an excellent position in this market segment with

IP 69K protection class and are an outstanding addition to the “Hygienic

an extensive portfolio of solutions that includes high-performance servomotors.

Design” portfolio from Beckhoff.

Two highlights show how well Beckhoff understands motion control: the EL7201
servomotor terminal and One Cable Technology (OCT). The EL7201 integrates
a complete servo drive for motors up to 200 watts in a standard 12 mm wide
terminal housing, offering an extremely compact solution for highly dynamic
positioning tasks. The solution not only reduces space requirements and costs,
it also greatly simplifies wiring and commissioning. Speaking of wiring, the
EL7201-0010 servomotor terminal version also supports the innovative OCT
(One Cable Technology), which combines the power and feedback system into
a standard motor cable. Because cables and connectors on the motor and on
the controller-side can be eliminated, the material and commissioning costs are
significantly reduced. The highly dynamic servomotors in the AM8000 series
also offer the corresponding OCT option and contribute to easier commissioning

Further information:
www.beckhoff.com/fachpack
www.beckhoff.com/packaging
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EtherCAT in industrial measurement systems for the steel, aluminum and other metal industries

Flexibility and precision,
even with red-hot steel

PC Control 03 | 2013

worldwide | germany 41

IMS Messsysteme GmbH is one of the world‘s leading manufacturers of isotope,
X-ray and visual measurement systems for application in the steel, aluminum
and other metal industries. Founded in 1980, the company has its head office
in Heiligenhaus, Germany, and now has more than 350 employees on five
continents. The precise measurement technology from IMS is used in harsh
environments typical in the production of flat steel and tubes, for material
testing, pipe production and processing, in coating systems for steel finishing,
for continuous, contact-free measurement, for control of production lines and
for quality management.
At the core of the IMS portfolio are X-ray measuring systems, which the company has been offering for 20 years, and which today represent the best solutions
available in terms of strip thickness, accuracy and handling in most applications.
They are used both in hot strip applications at temperatures up to 1,200 °C and
in cold steel processing up to 150 °C.
Measurement and application-specific requirements
In terms of measurement techniques both applications are very similar, although
in hot strip applications it is often still necessary to use isotope measuring
techniques due to the larger thicknesses. The respective application reflects the
characteristics of the measuring equipment: In cold processing it is possible to
use compact measuring equipment, which can measure in non-contact mode
at small distances, while in hot strip applications rim widths of up to 3 m are
required. Another factor is that in hot strip applications the forces encountered
are often enormous due to the high masses, for example, if a steel strip deviates from the designated route. Peter Bierwolf, software development team
coordinator at IMS, explained that, although cold applications are much more
common, hot strip applications are a great deal more complex.
The big advantage of IMS systems is that they can be custom-designed, so
that they exactly meet individual customer requirements. In addition, IMS
offers high quality and comprehensive standard service. Peter Bierwolf added:
“Our mission is to not only supply measurement systems to our customers,
but also to offer plenty of support. After all, the measurement system is integrated in the production facility, which usually means that the production can
only run if the measurement system is working properly. IMS systems feature
customized measuring and electrical components, exceptional quality and
comprehensive service.”

Huge masses that must be moved, extreme ambient
temperatures and the need for exact process control – these
are just some of the challenges IMS faces with its industrial
measurement systems for the steel, aluminum and other
metal industries. Top priorities include precision, reliability
and flexible adaptability to individual requirements. A modular system that leverages integrated, high-performance
EtherCAT technology forms the basis of the IMS solution.
The fast EtherCAT communication of the IMS measuring systems
is particularly beneficial in hot strip applications due to the large
masses and high speeds.
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User requirements are essentially determined by the configuration of the rolling

Safety technology can also be integrated as required via the EL6900 TwinCAT

mill and the required functions. In many cases the travel path of the measure-

Safety PLC and the EL1904/EL2904 TwinSAFE digital input/output terminals.

ment equipment is rather long, in order to cope with maintenance requirements.

Peter Bierwolf explains: “Each measuring point in our systems is protected by

Other requirements relate to the materials being produced, as Peter Bierwolf

its own emergency stop. Information that is taken into account includes the

explains: “The required measurement functions are quite varied and individu-

status of the X-ray tube shutter, so that the high-voltage can be switched off

alized. Accordingly, we have detailed discussions with our customers, and also

if the shutter is not closed, for example. Other features include “safe stop” in

with Beckhoff as our automation partner.” Wilm Schadach, a member of the

relation to access doors, for which the X-ray tubes are not switched off but the

sales team at the Beckhoff Rhine/Ruhr branch, confirms the close cooperation:

shutters are closed so that the system restart times are reduced significantly.

“The implementation and integration of the IMS systems is innovative and

Thanks to the modular Beckhoff system, advanced safety functions according

sophisticated. In conjunction with the flexibility of EtherCAT technology, our

to specific application requirements are easy to implement, e.g. based on the

long-standing, close cooperation has facilitated the successful implementation

number of measuring points or in the form of a higher-level emergency stop

of an advanced and integrated solution.”

in addition to the standard local emergency stop for each measuring point.
The required adaptation of the safety PLC is very user-friendly.” Peter Bierwolf

EtherCAT system as the highly efficient and open foundation

continues: “TwinSAFE and EtherCAT enable the integration of all the safety

All measuring equipment from IMS features the specific MEVInet automation

requirements for advanced measuring systems in a standard bus and therefore

system developed in-house, which is based on Beckhoff components. The

in the overall system configuration. The result is a particularly high degree of

starting point here was the use of EtherCAT as a high-performance, Ethernet-

safety monitoring.”

based bus system. Building on this foundation, the TwinCAT I/O real-time Windows driver and TwinCAT System Manager are used for creating the EtherCAT

Important requirements in the development of the IMS automation system were

configuration automatically without great engineering effort. TwinCAT shows

system openness, e.g. in terms of interfacing with the tried and tested visualiza-

the connected I/O channels as a clearly arranged structure and organizes

tion system and the heterogeneous world of automation in rolling and smelting

the data traffic mappings. In terms of hardware, the EtherCAT system is comple-

works, and vendor independence in terms of the required computer hardware.

mented by a wide range of I/O components such as EK1100 EtherCAT couplers,

Both aspects led to the consistent utilization of Ethernet interfaces for I/O pur-

EL1809/EL2809 digital EtherCAT input/output terminals, EL32xx analog input

poses. Peter Bierwolf said: “In the early days we allowed the use of a traditional

terminals and EL6751 CANopen master terminals for connecting traditional

and rather slow fieldbus for the interface, since the system had evolved that

fieldbus devices.

way. However, thanks to EtherCAT, all I/Os have been fully Ethernet-based since
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2009. This also applies to our measuring transducers, which amplify the X-ray

clear in the development our auxiliary program for the Automation Interface. We

and isotope signals picked up by the ionization chambers and convert them to

were able to realize special terminal configurations, the generation of a suitable

Ethernet UDP frames. These are read via real-time Ethernet drivers, as are the

process image and simple import of variable lists.” Peter Bierwolf cites the integ-

data for the automation equipment that controls the roll stands.”

ration of the CAN bus-based measurement devices as a further example for the
reliable support from Beckhoff. It meant that all devices which must be integra-

System configuration made simple

ted can now be configured automatically via the TwinCAT Automation Interface.

With the switch to EtherCAT, IMS started to use TwinCAT software because
it then became possible to directly use an EtherCAT master from Beckhoff.

Fast communication and customizable system configuration

TwinCAT I/O thus forms the layer between EtherCAT and the IMS software. On

The starting point to select EtherCAT as the communication system was the

the one hand this meant that there was no need to write a dedicated EtherCAT

desire for high-performance data communication. In the past, large plants

master, and on the other hand the use of TwinCAT I/O means that the system

often necessitated two traditional fieldbus systems, due to performance limi-

will automatically benefit from further EtherCAT developments. The TcTimer

tations and because the cycle time depended on the extent of the topology.

extension for TwinCAT I/O also contributed to the successful implementation at

Since Ethernet was already used to connect the transducers, an Ethernet-based

IMS, because it enabled the integration of existing software into the Windows

fieldbus system was the clear choice. According to Peter Bierwolf the choice to

CE operating system. Peter Bierwolf said: “TwinCAT permitted us to combine

use EtherCAT was also clear: “At the time Beckhoff undoubtedly offered the

existing solutions with modern standardization and safety requirements. The

most advanced system and was the only supplier who actually had suitable

open architecture helped us migrate the programs, into which we had already

components available for our applications.” The large number of components –

invested many man-years of work, over to the advanced TwinCAT environment.”

more than 300 EtherCAT Terminals alone – is still a big advantage: “EtherCAT
is not only flexible in terms of the possible bus topology, but also in terms of

Important aspects for the measurement systems of IMS include series-produc-

the respective measurement requirements thanks to the wide and ever-growing

tion readiness and consideration of customer-specific requirements. In order

range of special function terminals.”

to master this balancing act, all software tools must offer suitable support
and integration capabilities. The Elektro-CAE system, for example, exports the

Rolling and smelting works are characterized by processes that are generally

specifications for the whole bus configuration, which is subsequently generated

regarded as rather slow. Peter Bierwolf explains that data processing speed

automatically via the Automation Interface in TwinCAT System Manager and an

is nevertheless an important factor: “For us speed means a cycle time of up

auxiliary program provided by IMS. Peter Bierwolf is convinced of the benefits:

to 1 ms, and with bus systems of any size at that. This was only possible with

“It makes our job much easier. A push of a button is sufficient, without the need

EtherCAT and is important for transferring control parameters such as set

to use further tools between the development tools for transferring or renaming

value deviation, often at very high strip output speeds, in some cases exceeding

variables, for example. The good cooperation with Beckhoff became particularly

1000 m/min.

Further information:
www.ims-gmbh.de

Peter Bierwolf (left) from IMS and Wilm Schadach from
Beckhoff are delighted about their long-standing,
close and successful cooperation.
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Interview with Thomas Kosthorst, Business Management
Plastic Processing Machines, Beckhoff, in the run-up to K 2013

“End-to-end” PC Control opens
the door to improve the efficiency
and quality in plastics processing
Efficiency, precision and reproducibility are fundamental requirements in plastics processing.
PC Control magazine spoke to Thomas Kosthorst, Business Management Plastic Processing
Machines, in the run-up to the K 2013 trade show in Düsseldorf, Germany, about the competitive advantages which PC- and EtherCAT-based control technology from Beckhoff offers in
this context.

What are the current hot topics in plastics machine engineering?

For what areas of plastics engineering does Beckhoff offer
automation solutions?

Thomas Kosthorst: Temperature control is, and always has been from the outset of plastics processing, a very important aspect. This topic is not in the least

Thomas Kosthorst: Our flexible PC- and EtherCAT-based control technology is

trivial, as it requires that relatively large cylinders, with their correspondingly high

able to offer ideal automation solutions for injection molding, blow molding and

thermal inertia, be heated. What is more, this thermal inertia must be managed

extrusion machines, as well as material handling systems. The universal platform

as well as possible in the software, which is exactly what PC-based Control was

also seamlessly integrates safety and measurement technology alongside PLC,

designed for. Packaging technology, characterized by the mass production of

motion control and robotics functionalities. In addition, we offer a new turnkey

one-cent products and therefore demanding extremely productive and compact

solution for injection molding machines that makes the development process

machinery, is one of the key applications for plastics. In the plastics industry this

easier and faster. Plastics industry expertise from Beckhoff guarantees rapid

means, above all, minimizing non-productive time as, for instance, the time re-

and precise control of time-critical process variables such as speed and pressure,

quired for opening plastic molds or for cooling. This can, for its part, be achieved

along with the control of hydraulic, electrical and hybrid drive systems. The servo

by deploying powerful control technology. It does, however, also demand corre-

motors and drives made by Beckhoff are particularly suitable for energy-efficient

spondingly rapid actuator systems or drive technology, especially in handling.

machine designs. Mention must also be made of the wide range of EtherCAT
terminals for capturing energy data, e.g. for grid monitoring. The information

Do developments that affect the final product also have

gathered by these I/O components can help initiate comprehensive energy

a role to play?

management in conjunction with the relevant functions in TwinCAT automation
software.

Thomas Kosthorst: Trends also grow from the increasing demands of the end
users. For instance, the toothbrush has developed in recent decades from a

Where would you position electrical drive technology

simple plastic part into a product that is very complex in respect of color, design

against hydraulic technology?

and function. The same is true for PET bottles, where a precise mix ratio of the
plastics and minimized gas release are important so as to not adversely affect

Thomas Kosthorst: Most plastics machines, meaning injection molding machi-

the taste of the contents. TVs are another very clear example of the fact that

nes, are still driven hydraulically as this allows high forces to be generated at

higher and higher demands are being placed on plastic components. Very high

relatively low cost. The trend here, however, towards greater precision, reprodu-

reproducibility and extreme precision are indispensable for creating the modern

cibility and energy efficiency clearly favors electrical drive technology. This trend

bezels, many of which feature piano-black lacquer-like finish. This can only be

has been seen for some time now in areas that demand high precision or hygiene.

achieved consistently with PC-based control technology which is able to process

There is also a second aspect: servo hydraulics, i.e. hydraulic pumps driven by a

even complex algorithms with sufficient speed while offering the detailed docu-

servo motor. Thanks to their better control characteristics – e.g. for stopping in a

mentation required today.

cooling phase – a great deal of energy can be saved with servo pumps of this kind
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compared with the combination of an asynchronous motor and a hydraulic vari-

tracking functionality to synchronize the robot with a moving object. Seamless

able displacement pump. We offer suitable solutions for all of these applications.

integration is also supported by our hardware: robust IP 67 I/O components can
be deployed outside of electrical cabinets, directly in the robotics environment.

Handling is of particular importance when it comes to

Here, the EP1816-3008 EtherCAT Box, which can be installed directly on moving

plastics machines. What are the key features of the Beckhoff

robot elements offers great advantages: it captures binary control signals with 16

portfolio in this regard?

digital inputs and also incorporates two 3-axis acceleration sensors.

Thomas Kosthorst: The Beckhoff AM8000 series of highly dynamic servo motors

How important is EtherCAT communication for innovative

with One Cable Technology (OCT) represent a notable innovation, especially

plastics machines?

in the motor-intensive handling sector. With this one cable solution, feedback
signals are transmitted interference-free over a digital interface directly and to-

Thomas Kosthorst: There are two important aspects to this. On the one hand,

gether with the voltage supply through the motor connection cable. The AX5000

machine builders in the plastics industry benefit from the openness and wides-

series servo amplifiers supply higher power up to 170 A. Highly productive manu-

pread market penetration of the EtherCAT standard; beyond the broad range

facturing cells require rapid handling systems, e.g. for in-mold labeling. TwinCAT

of solutions from Beckhoff, the choice of third-party components is practically

is able to offer practical solutions for this with its powerful NC functions; these

unlimited. On the other hand, the extremely high performance of EtherCAT

will also be on display at the K 2013 fair. This results in less expensive, more

communication creates opportunities for innovations, particularly in the form of

compact and, above all, more flexible machines.

eXtreme Fast Control Technology (XFC). XFC is based on an optimized control
and communications architecture that consists of a modern Industrial PC, ult-

Robotics is an important facet of plastics processing. How can

rafast EtherCAT terminals, EtherCAT itself and TwinCAT automation software.

PC Control minimize integration efforts?

I/O response times better than 100 μs can be achieved with this seamlessly
integrated system, opening up new possibilities for process optimizations. For

Thomas Kosthorst: The TwinCAT Kinematic Transformation software integrates

example, very fast algorithms are required when injecting plastic into the mold

a robot control system seamlessly into the TwinCAT automation suite and thus

in order to switch over to holding pressure at precisely the right moment during

into standard control technology. As part of our Scientific Automation technolo-

the injection process. XFC enables the associated pressure curve to be resolved to

gy, the PLC, Motion Control, HMI, measurement technology and robotics can all

an extremely high degree. Thanks to oversampling this can even be clearly below

run together on an Industrial PC. The software is configured and programmed

the minimum I/O response time and, using distributed, synchronized clocks, at

in a single TwinCAT environment so that there is no need for special robotics

precisely defined times. This results in very precise process control, exact reprodu-

tools, languages, or even a robot control system so engineering efforts can be

cibility and ultimately high quality and minimized consumption of raw materials.

significantly reduced. Cartesian, articulated arm and SCARA robot types are im-

The outstanding features of the XFC technology and its potential for process op-

plemented as kinematics systems. TwinCAT Kinematic Transformation also offers

timization have been proven in practical use with injection molding applications.
Further information:
www.beckhoff.com/plastic
www.beckhoff.com/k2013
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Retrofitting plastic blow
molding machines:
From extruder to wall
thickness control
W. Müller GmbH specializes in extrusion heads and extruders, mainly for retrofitting blow molding machines in conjunction
with associated control technology. The company’s retrofit solutions enable faster and more cost-effective adaptation to
new products and higher productivity than replacing the machines with new ones. PC-based control from Beckhoff is used
as a control platform which, through its openness and integration, supports innovative extrusion head functionality and
facilitates interfacing with the blow molding machinery.
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W. Müller GmbH, based in Troisdorf, Germany, has been delivering extrusion
heads, extruders and associated services across the world since 1976. One of the
main markets is the retrofitting of blow molding machines for which the comprehensive Müller Extrusion Retrofit Control solution complements the available machine functionality and therefore must be open and customizable for interfacing.
PC-based control from Beckhoff offers the ideal platform for the retrofit solution of W. Müller, as James Birt from the control technology division explains:
“The openness and flexibility of this control technology is a big advantage for
us. It enables us to integrate the existing machine signals and the drive technology or temperature control from third-party suppliers without great expense
and helps us meet customer requirements in terms of various bus systems, for
example. The fast EtherCAT system was one of the main reasons why we
switched to Beckhoff technology in 2010. EtherCAT has become the market
standard and is supported by all our suppliers. Further key advantages are the
wide range of over 300 EtherCAT Terminals and their high installation density.”

The shape, color and design of the blow molded end products are
as varied as the extrusion heads required to produce them.
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The compact C6920 control cabinet IPC with dual-core
processor is able to control the heating zones and wall
thickness at the same time.

The extrusion head, the key component for any
blow molding machine
The process complexity that must be mastered is illustrated by a current project,
for which W. Müller supplies the complex extrusion platform, including extruders, extrusion heads and the corresponding control system - in this case for a
new blow molding machine. A CoEx-6 extrusion head is used in conjunction with
six extruders, which produces a six-layer plastic strand. The term “co-extrusion”
is used in cases where non-related materials with different characteristics, which
normally cannot be combined due to their consistency, are combined in a single
hose. This is achieved through interlayers with special coupling agents, resulting
in glossy outside and barrier layers against oxygen or UV radiation, for example.
Depending on the application, CoEx blow molding configurations with 3 to 7
layers are used in practice. Typical examples include food packaging such as
ketchup bottles with barrier layers for extended shelf-life, cosmetics bottles with
high gloss and scratch-proof outside layers as glass substitutes, and mineral
tanks, e.g. for lawnmowers, with barrier layers for environmental protection.
James Birt explained: “With multilayer technology the best result is achieved
through application of individual extruders per layer, because in this case the
thickness of each individual layer and therefore the plastic strand can be optimally adjusted to the respective end product. The wall thickness control, which
James Birt, W. Müller control technology division, in front of the

operates with forces between 0.6 t and up to, in extreme cases, 100 t, depending

CoEx-6 single-strand extrusion head, disassembled for transport.

on the application, must be precise and offer high enough performance to meet
this requirement.”
Integrated and customizable control solution for extrusion
heads and extruders
The ‘Müller Extrusion Retrofit Control’ solution, with a special user interface
created in Visual Studio®, is based entirely on Beckhoff control technology and
is available in three versions, as James Birt explains: “One version for smaller
roll cabinets uses a 5.7“ Panel PC with Intel® Atom™ processor for controlling
a small number of heating zones and an extruder, for example. The same Panel
PC is used in a special retrofit solution for wall thickness control. At the other
end of the spectrum, our large control version for extrusion platforms with up to
10 extruders operates with a 15“ touch screen panel from Beckhoff, combined
with a dual-core control cabinet IPC. A Panel PC may be used, depending on the
application and customer requirements.”
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The extrusion head, fed by six extruders,
produces a plastic strand consisting of
six layers.

Via the sub-distributions of the EtherCAT Terminal system the signals provided

the advantages of the latest version of TwinCAT: “We expect significant effici-

by the blow molding machine are logged as well as axis and heating zone in-

ency benefits from TwinCAT 3 thanks to the wide selection of integrated tools.

formation. Generally one servo axis has to be used per extrusion machine, and

We also intend to integrate safety technology into the central software platform,

a further axis is used for wall thickness control. According to James Birt, most

which in the past has been wired individually on the machine.” Further benefits

I/O data comes from the thermocouples: “Our concept uses a large number of

are provided by active multi-core and 64 bit operating system support, which

individual heaters, since this is the best way to control the flow of material.

enables control technology and visualization to be allocated to two different

A maximum of 220 heating zones are available in the control system, although

processor cores in order to maximize CPU performance, for example, explains

50 heating zones are usually sufficient, even for larger systems. In addition

the control system expert of W. Müller GmbH.

there are numerous temperature-controlled zones, e.g. for water-cooled feed
zones or valve control.”

A further recent innovation could be achieved thanks to a special EtherCAT
characteristic: for the first time, the distributed clocks function enabled us to

Control technology opens up development potential

synchronize two axes with high precision for wall thickness control via Ethernet.

According to James Birt, the trend in blow molding is a move towards all-electric

James Birt explained: “This prototype extrusion head features two electrical con-

machines, because they are more energy-efficient and enable outstanding ener-

trol cylinders at the corresponding steel plate for wall thickness control, instead

gy recovery. Therefore, W. Müller uses servo axes as a matter of principle, which

of the usual one. It goes without saying that the cylinders have to move exactly

in conjunction with software solutions developed in-house reduce the energy

in parallel, in order to avoid tilting of the plate, which would result in imprecise

consumption during the extruder heating phase, for example. Further energy

wall thickness. No doubt this technology, which was successfully implemented

savings are achieved by logging currents and voltages via the EL34xx power

thanks to EtherCAT, will be used more regularly in the future.”

measurement terminal from Beckhoff. Control expert James Birt said: “Today we
already use the data recorded by the power measurement terminal to determine
the energy consumption for each product. In the future we intend to expand this
system and implement full energy management via TwinCAT software. Customers increasingly expect energy-optimized systems, for which PC-based control
in conjunction with servo technology offers the ideal platform.”
The operating system changeover from Windows CE to the more powerful
Windows 7 Embedded, in conjunction with the migration to the new TwinCAT 3
software generation, offers further development potential. James Birt illustrates

Further information:
www.extrusionhead.com
www.beckhoff.com/plastic
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PC Control and EtherCAT automate pipette-tip injection molding machine

Twice the throughput
in half the machine
footprint
Automation in the injection molding industry demands much more than just demolding
technology in order to ensure truly efficient, economical and high quality production. This is
particularly true for medical technology, such as in the production of pipette tips. Machine
builder Hekuma has been able to meet the demanding requirements in this area by utilizing
powerful PC-based automation technology and the high-speed EtherCAT communication
system from Beckhoff. These technologies enabled the machine builder to achieve a high
production throughput using half the footprint of the market standard, all while implementing 100 % quality control.
Hekuma, based in Eching, Germany, is a company in the elexis Group that
creates lasting competitive advantages through innovative ideas, exciting technologies and high performance automation for the plastics industry. In addition

1. High-speed removal of the injected parts from the molds
2. Depositing the finished parts on circulating workpiece carrier systems
3. Using a camera system for 100 % quality control

competences include the development of special turnkey solutions and product

4. Sorting out the individual reject parts that are detected
5. Filling empty spaces from a buffer
6. Filling combination racks with inspected good parts

concepts such as “Sigma Inside” for dynamic parts handling. Hekuma focuses

7. Printing the date and batch number on the racks

on the medical and automotive engineering markets, as well as the consumer

8. Stacking and packing the filled racks in film with a tear-off strip

to complex grippers for the loading and demolding systems in injection molding
processes with upstream and downstream automation, the company‘s core

goods industry.
Precise handling and optimized inspection
Performance boost thanks to technology upgrade

Rapid and precise motion control along with highly efficient, “on the fly” quality

The medical engineering division at Hekuma has just created the latest generati-

inspection requires enormously powerful control technology and fast data com-

on of its machine for manufacturing pipette tips. A controls technology upgrade

munication. Gorazd Jerič explains: “The high complexity of the machines means

was critical if the company was to continue setting new industry standards

that there are a great number of system interfaces that would be very difficult

with its advanced machinery. Gorazd Jerič, Head of Software Development &

to cover with the PLC technology previously used. To implement this in a con-

Service at Hekuma explains: “The modular and open automation technology

ventional PLC architecture would mean extremely high costs and it would have

from Beckhoff, especially when combined with the extremely fast EtherCAT

detrimental effects on runtime capabilities. In any case it would be necessary to

communication system, has made a true quantum leap possible. Compared

shift the complex calculations onto a PC, which would in turn mean additional

with the competition our machine is only half the size, but achieves twice the

hardware and software and high overhead for communication between these

production throughput. Fast EtherCAT communication has made a significant

two ‚worlds.‘ None of this is necessary thanks to Beckhoff control technology.

contribution to implementing a 100 % quality control process. The capability of

What is more, typical PC tasks such as file transfer, database connectivity and

detecting individual reject parts inline, to sort them out and replace them from

Ethernet communication can be integrated very easily.”

a buffer represents a compelling added value for our customers.”
EtherCAT communication lays the foundation for the high positioning accuracy
Small pipette tips demand complex manufacturing processes

and rapid processing speeds within the machine. Hekuma has used this to

The first element of this production system involves two electrical injection mol-

achieve a maximum deviation in axial control of 0.005 mm with a very good

ding machines, each machine being operated with a 64-cavity mold. Automation

reference value processing and extremely smooth-running axes as a result.

essentially comprises the following process steps:

Gorazd Jerič added: “There have been other new features added such as the
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Gorazd Jerič has achieved an immense leap in performance for the Hekuma pipette
tip injection molding line by changing from PLC technology to PC-based control
and sees further potential for improvements in the future, especially through
consistent object-oriented programming using TwinCAT 3 and the deployment
of the XTS eXtended Transport System.

overdrive functionality to reduce speeds in the reject station, which could be
implemented quite elegantly and with significantly reduced engineering effort
thanks to TwinCAT NC PTP software.” Gorazd Jerič described how important
compactness and modularity was in addition to speed and precision with the
example of the separating and stacking stations for the racks: “Three axes
equipped with Beckhoff AM3121 servo motors and controlled through extremely compact EtherCAT EL7201 servo motor terminals are responsible for these
motion tasks.” It was also possible to integrate advanced safety functionality
using the TwinSAFE EL6900 PLC Terminal.
Foundation for consistently modular machine design
The sheer number of almost 11,000 variables and over 3,000 component instances bears witness to the high complexity of the complete pipette tip injection
molding line. In spite of this, Gorazd Jerič exploited a further advantage offered

The EtherCAT Terminal system enables compact automation solutions that are

by PC-based control to achieve a machine design that is easy to handle from

precisely scalable to match the machine modules. EtherCAT also incorporates

engineering to operation: “Using Beckhoff automation technology we have

complete machine safety – from monitoring to emergency stop functions via

implemented a consistently modular design of this machine, both in respect

TwinSAFE communication on the injection molding machine.

to hardware and software. The various modules have been abstracted in such
a way that they can be used universally, independent of the application and
machine type. Furthermore, subsequent modifications to the line have become
significantly easier.”

Further information:
www.hekuma.com
www.beckhoff.com/EL7201
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Beckhoff BC9191 Room Controller ensures comfort in dormitory

„Green“ living for students
in Aarhus, Denmark
In many ways, Denmark is a model country when it comes to green energy policies. It therefore comes as no surprise that
»Grundfos Kollegiet«, a dormitory opened in the Danish city of Aarhus in summer 2012, already meets the requirements of energy
efficiency class 1 stipulated for 2015 by the European Union. The aim of this ambitious building project was to reduce energy
consumption to an absolute minimum through the application of integrated building control. In addition, comprehensive energy
monitoring is intended to provide new insights into how energy consumption can be reduced even further and how energy can
be used even more efficiently.

In »Grundfos Kollegiet« a
Beckhoff BC9191 Room Controller
was installed in each apartment.
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The Grundfos Kollegiet building has 159
apartments, offering affordable living space
for around 200 students.

The »Grundfos Kollegiet« building, named after its sponsor, the Danish pump

server via Ethernet. “Having a Room Controller installed in each apartment has

manufacturer, is a 12-storey dormitory situated at the new harborfront in

the advantage that faults can be detected relatively quickly, without affecting

Aarhus. Grundfos Kollegiet is located within close proximity to Aarhus University

the other residents. In addition, the fact that all data from the individual accom-

School of Engineering, Aarhus School of Marine and Technical Engineering and

modation units are captured separately means that no data will be lost in the

INCUBA Science Park. It has 159 apartments, offering affordable living space

event of a server or network malfunction,” explains Jørgen Berg from Beckhoff

for around 200 students. »Grundfos Kollegiet« can justifiably claim to have a

Denmark. The BC9191 samples the relevant data every five seconds. For control

“green profile”, and not only in view of the solar cells installed on the roof,

purposes it is possible to log data at 100 ms intervals.

but also thanks to an energy concept that is based on cutting-edge building
automation technology. With an energy consumption of only 50.5 kWh/m²/year,

A “living” laboratory for examining further energy

it already meets the 2015 target for energy efficiency class 1.

savings potential

Energy optimization starts with consumption analysis

sity of Applied Engineering Sciences in the analysis of the energy consumption

The energy saving concept of the dormitory does not stop at what is techni-

data as a basis for the development of innovative technologies. “The idea is to

cally possible today. The building also acts as a kind of laboratory for studying

develop new solutions that further improve the energy efficiency and sustaina-

occupant behavior, in which the residents actively participate. To this end the

bility of buildings through a cooperation of residents, the university and external

building was comprehensively equipped with sensors and monitoring systems,

partners,” says project manager Christian Friss Schaarup of Grundfos. One of

which enable detailed monitoring and analysis of energy consumption data.

the goals is to influence consumer behavior through intelligent technology.

Sensors log the water and energy consumption of all residents around the

For example, the residents are able to compare their energy consumption with

clock. Grundfos estimates that each year 1 terabytes of data will be analyzed to

the average for the whole building and monitor changes in their behavior over

gain information on user behavior and to develop new technologies for further

the long term.

»Grundfos Kollegiet« cooperates with the Alexandra Institute of Aarhus Univer-

optimizing energy consumption.
Beckhoff Room Controller in each apartment
As a key part of the project, a Beckhoff BC9191 Room Controller was installed in
each apartment. Based on the M-Bus protocol, the controller logs 14 parameters
such as air humidity, room temperature, CO2 concentration, water consumption,
temperature, cold and hot water pressure, electricity and heat consumption
(district heating). All Room Controllers are connected to the dedicated building

Further Information:
www.grundfoskollegiet.dk/en
www.grundfos.com
www.beckhoff.dk

54 worldwide | italy

PC Control 03 | 2013

CNC machining centers for the wood industry

Modular machine concept
meets modular control platform
The Italian company Masterwood SpA is one the world’s most renowned manufacturers of CNC machining centers for the wood
industry. Every year between 550 and 650 machining centers, equipped with 3-, 4- or 5-axis-technology, leave the company’s
factory in Rimini. Masterwood‘s high level of engineering competence is based on more than 40 years of expertise and constant
investments in research and development. The PC-based control platform from Beckhoff, including software-based CNC, is a
perfect match for the modular machine design of this Italian machine manufacturer and meets all requirements of the wood
industry with regard to flexibility, quality and economic efficiency.

The machining center features a tool magazine for automatic
tool change. An extensive choice of angle heads and fixed and
swivelling machining heads for drilling, milling and sawing of
panels and solid wood is available.
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(left to right) Giancarlo Muti, managing director of Masterwood
and Pierluigi Olivari, managing director of Beckhoff Italy. “The
relationship between Masterwood and Beckhoff is based on the
belief that high-quality solutions at a competitive price can only
be realized with innovative products and technology standards,”
said Pierluigi Olivari.

The machining centers produced by Masterwood are equally suited for proces-

CNC solution based on software

sing panels and solid wood and are used for manufacturing doors, windows,

“TwinCAT CNC offers a software-based CNC solution that includes all the func-

staircases and furniture. The success of the Italian machine manufacturer is

tions we expect from an advanced wood machining center: control of a large

based on a modular concept that enables a standard machine to be configured

number of axes via several channels and different types of path movements

in order to meet individual customer requirements such that it resembles a

– from simple axis coupling, standard CNC movements and spline functions

custom machine – without the extra cost.

to gantries and a wide range of mechanical designs that require coordinate
transformations. TwinCAT enables us to meet these different requirements and

Innovative machine concept

wishes of our customers with a single product, by simply reconfiguring the

“Our innovative machine concept is based on Italian-German cooperation,”

machine during the start-up procedure,” said Giancarlo Muti.

said Giancarlo Muti, managing director of Masterwood. “The Italian contribution consists of our years of industry expertise and the ability to transform the

The Masterwood machining centers Project 450 with three to four axes and

requirements of the woodworking industry into innovative machine concepts.

Project 455 with five axes exemplify the performance, flexibility and modularity

The German contribution consists of the PC-based control solution which we

of the woodworking machines from Masterwood. Customers can make an initial

implemented using Beckhoff components. The modular design of machine engi-

choice between a gantry design and a cantilever design. The modular machine

neering and the controls platform is a perfect match.”

concept enables retrofitting of up to eight function modules, including a C axis
for application of angle heads, a horizontal cutter motor, an additional 16-piece

Producing machines based on a modular concept, Masterwood, was formed in

tool magazine for automatic tool change, a conveyor belt for chip removal,

1990 as the result of a merger of Muti, specialists for mortising and milling ma-

etc. The standard machine has all the electrical and pneumatic prerequisites

chines, with Zangheri and Boschetti, a manufacturer of drilling machines. “At the

for installing these different units which can also be retrofitted as required. An

time we determined that we had to change our machine design in order to sa-

extensive choice of angle heads as well as fixed and swivelling machining heads

tisfy evolving market requirements,” said Giancarlo Muti. “In order to meet the

for drilling, milling and sawing enables the machining centers to process panels

cost and competitiveness demands of our customers we developed a standard

or solid wood profiles, depending on the configuration. The clamping devices

machine that can be adapted to the individual requirements of our customers

are positioned by a vacuum system which significantly reduces the set-up time

through integration of different devices and tools. In PC-based automation, all

in the production process. A continuous lateral stop enables simultaneous po-

production processes are based on software, and this is ideal for achieving such

sitioning of several workpieces, thus reducing production times and costs. “By

a machine concept.”

pursuing our modular approach consistently right down to the control technology we are able to produce machines that can be fully customized within four

Originally, all Masterwood machines were equipped with NC controllers, with

to eight hours,” said Giancarlo Muti.

hardware and software components produced in-house. “With increasing complexity and diversity of the machines we reached our limits, however, as did
the economic viability of this approach,” said managing director Muti. “As a
result we searched the automation market for a third-party control solution that
matched our machine concept and found the PC- and EtherCAT-based control
system from Beckhoff,” said Giancarlo Muti. “The Industrial PCs with integrated CNC control, EtherCAT as the communication system and drive technology
are ideal for our machining centers. Beckhoff‘s global presence is another big
advantage, in view of the fact that we export more than 70 % of the machines
we produce.”

Further Information:
www.masterwood.com
www.beckhoff.it
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Further information:
www.ethercat.org
The ETG is taking part in a total of 15 trade shows around the world in 2013,
such as IA Beijing 2013, shown here.

ETG represented at 15 trade shows worldwide in 2013
The ETG is once again participating in more trade shows worldwide in compa-

We are quite happy that so many companies who were our guests have found

rison with the previous year: in 2013 the organization will be present at a total

the ideal solution for their control system with us and will be using EtherCAT in

of 15 trade shows on three continents and will thus continue to drive market

the future.” The joint ETG booth at the Techno-Frontier 2013 in Tokyo was also

adoption of EtherCAT. For example, just recently there were two events of

a real crowd pleaser: apart from the EtherCAT products from 20 co-exhibitors

importance to the automation industry in Asia in which the ETG also took part:

there were numerous daily sessions held directly in the booth at which interes-

interest in EtherCAT was greater than ever before at the Industrial Automation

ted visitors could obtain detailed information about EtherCAT and the products

Show 2013 in the Chinese capital of Beijing (IA Beijing 2013). The number of

on display. Makiko Hori from the Japanese ETG team explains: “Apart from

visitors swarming over the trade show site during the three days of the event

the presentation of the technology and the many EtherCAT products, the main

represented an increase of 15 percent over the previous year, and the joint ETG

themes at our trade show booth this year were 10 years of EtherCAT and the

booth was particularly popular, with a total of 40 EtherCAT products from 14

numerous milestones of the EtherCAT Technology Group.”

different manufacturers. Beryl Fan, manager of the ETG office in China, is delighted: “The ETG booth was one of the best-visited booths at IA Beijing 2013.

EtherCAT Test Center in China issues first
official certificate of conformity
Barely six months after the opening ceremony of the first EtherCAT Test Center (ETC) in China, work on the ETG‘s
Conformance Test Tool is in full swing at the test laboratory in Beijing. The first EtherCAT device, a servo drive
made by Tsino-Dynatron Electrical Technology, was successfully tested for conformity some time ago by the ETC
team, headed by Dr. Yanqiang Liu. The ceremony to award the official certificate to Tsino-Dynatron took place
a little later at the 2013 EtherCAT Roadshow in Shenzhen, which was attended by Beryl Fan, manager of the
Chinese ETG office, and Martin Rostan, Executive Director of the ETG, together with Dr. Yanqiang Liu. Together
they congratulated Tang Xiaoping, Vice-General Manager, and Michael Li, marketing manager, who received the
certificate on behalf of the Chinese vendor on the successfully passed test. Martin Rostan explains: “Based on
the growing demand for official tests we can see that not only are our Chinese ETG members implementing
EtherCAT into their devices, they also recognize the value of the official device certification.” There have been
From left to right: Michael Li and Tang Xiaoping of

EtherCAT devices on the Chinese market for a long time and in-house use of the Conformance Test Tools is accor-

Tsino Dynatron together with Martin Rostan, Beryl

dingly widespread at the companies; however, voluntary official device testing at the newly opened, accredited

Fan and Dr. Yanqiang Liu at the handover of the first

test center is being utilized more and more by companies in China.

official Chinese certificate of conformity.
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More than 250 ETG members took part in the organization’s member meetings

Toru Yamauchi, Senior Engineer System Hardware Group in the Common Platform

this year in Asia (shown here: Japan).

Project Department at Tokyo Electron (TEL), emphasized the many advantages of
EtherCAT for the semiconductor industry.

ETG Member Meetings 2013 in Asia: over 250
participating ETG members in Japan and Korea
The 2013 ETG Member Meetings, which took place recently in Asia with a mee-

The ETG Member Meeting in Yokohama was already the seventh to take place

ting in Seoul, South Korea, and another in Yokohama, Japan, were a great suc-

there. The highlights here were the lectures by Professor Akio Namiki of the

cess for the organization. After welcoming the 100th member from Korea to its

Institute of Mechanical Engineering at the University of Chiba, who presented

ranks not too long ago, the ETG organization had precisely 111 Korean member

several new applications of EtherCAT-enabled service robots, and by Toru Yama-

companies at the time of the Member Meeting in Seoul. In his speech, Executive

uchi, Senior Engineer System Hardware Group in the Common Platform Project

Director of the ETG, Martin Rostan, presented the latest EtherCAT developments

Department at Tokyo Electron (TEL), the largest Asian supplier of semiconductor

as well as the numerous activities of the ETG and additionally provided an

production machines. The latter pointed out the importance of EtherCAT for the

update on the latest EtherCAT applications. ETG member companies such as

semiconductor industry and confirmed that TEL has clearly decided on EtherCAT

KETI Korea Electronics Technology Institute, LS Mecapion, Higen Motor and

for new controllers in most divisions of the company.

DAINCUBE rounded the program off with exciting application presentations.

ETG releases new device standard:
10 device profiles defined for the
semiconductor industry
With the recently released ETG.5003-1 device profile as well as the nine associated specific device profiles,
the ETG is providing the foundation for a new generation of tools in the semiconductor industry. The release
of the profiles now also enables the use of EtherCAT in more devices that are specific to the semiconductor
industry, such as mass flow regulators or vacuum valves. Florian Häfele, technical expert in charge of the
Semiconductor Technical Working Group of the ETG, which has developed the profiles, explains: “With the
release of the device profiles developed in 2012 we are reacting to the request of machine manufacturers
to increase the use of EtherCAT throughout the semiconductor industry. We expect that EtherCAT will be
found in almost all tools, at the latest when the 450 millimeter wafer diameter has been adopted into all
machines.” The new profiles provide the basis for the design of a new generation of devices on which the
new tools of the future will also be based. The ETG was supported by numerous users in the development
The Semiconductor Technical Working Group of the ETG, seen

of the device profiles: Companies such as Applied Materials, Lam Research and Tokyo Electron not only took

here at a meeting in Santa Clara, California, USA, has defined

an active part in the specification work, but also encouraged their device suppliers to actively participate in

10 new device profiles for the semiconductor industry.

the Semiconductor Technical Working Group of the ETG.
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Trade shows and events 2013
Europe
Germany
EMO
September 16-21, 2013
Hanover
Hall 25, Booth F33
www.emo-hannover.de
FachPack
September 24-26, 2013
Nuremberg
Hall 4A, Booth 417
www.fachpack.de/en
Motek
October 07-10, 2013
Stuttgart
Hall 9, Booth 9108
www.motek-messe.de/en
K
October 16-23, 2013
Düsseldorf
Hall 11, Booth G21
www.k-tradefair.com

EWEA Offshore
November 19-21, 2013
Frankfurt
Hall 3.0, Booth F70
www.ewea.org/events/ewea-offshore
SPS IPC Drives
November 26-28, 2013
Nuremberg
Hall 7, Booth 406
www.mesago.de/en/SPS/
Austria
Smart Automation
October 01-03, 2013
Linz
Booth 235
www.smart-automation.at
Finland
Automaatio
October 01-03, 2013
Helsinki
Hall 6, Booth 6B99
www.automaatiomessut.fi
France
Interclima + Elec
November 04-08, 2013
Paris
www.interclimaelec.com

Great Britain
Matlab Expo
October 08, 2013
Silverstone
www.matlabexpo.com/uk
Sweden
Elmia Fastighet
September 24-26, 2013
Jönköping
Booth B06:50
www.elmia.se/sv/fastighet
Turkey
Plast Eurasia Istanbul
December 05-08, 2013
Istanbul
Hall 5, Booth 517B
www.plasteurasia.com
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Asia

Japan

China

System Control Fair
November 06-08, 2013
Tokyo
www.scf.jp

China Wind Power
October 16-18, 2013
Beijing
www.chinawind.org.cn
Industrial Automation Show China
November 05-09, 2013
Shanghai
www.industrial-automation-show.com

South Korea
Kormarine
Oktober 22-25, 2013
Busan
Hall 4, Booth N10
www.kormarine.net

India
Engimach
November 27 - December 01, 2013
Ahmedabad
Hall 1, Booth P3
www.engimach.com
Plastivision
December 12-16, 2013
Mumbai
Hall 2, Booth 15
www.plastivision.org
Industrial Automation India
December 17-20, 2013
New Delhi
www.ia-india.com

North America
USA

events 59

Process Expo
November 03-06, 2013
Chicago
Hall North, Booth 2225
www.myprocessexpo.com
Fabtech
November 18-21, 2013
Chicago
Hall South, Booth 3414
www.fabtechexpo.com
Canada
CMTS
September 30 - Oktober 03, 2013
Mississauga
Hall 4, Booth 7408
www.cmts.ca

Pack Expo
September 23-25, 2013
Las Vegas
Hall South, Booth 5633
www.packexpo.com
ATX Texas
October 15-16, 2013
Houston
Booth 630
www.atxtexas.com

For additional information on our worldwide
subsidiaries‘ and partner companies‘ trade
show schedules please check:
www.beckhoff.com/trade_shows

www.beckhoff.com

www.pc-control.net

