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Overall system safety
Concept and practical benefits of the integrated 

TwinSAFE safety system.

PC-based production of displays
The company OTB uses PC control technology 

for its PLED display production facilities.

EtherCAT drive controller
The AX5000 Servo Drives for fast positioning tasks 

complement the Beckhoff Drive Technology.
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Beckhoff's answer to this question is a clear and almost unconditional YES. How do we justify this statement? First and foremost,
it is based on our experience from thousands of applications involving thousands upon thousands of axes. What is our technology
based on? And why is it so successful?

interface for PLC programmers. All axis types for all fieldbuses are described

through a simple interface in the PLC. The function blocks are based on the

PLCopen standard and are available in the form of a library.

On the software side, our system now meets almost all requirements for Motion

Control.The only other feature needed is an interface for the physical axes.A wide

range of options are available, e.g. the SERCOS fieldbus system, the ProfiDrive

PROFIBUS extension, or CANopen. EtherCAT as a fieldbus offering maximum per-

formance and a distributed clock option is ideally suitable for Motion Control ap-

plications. A fast fieldbus such as EtherCAT, advanced, high-performance drives

such as the new AX5000 Servo Drive from Beckhoff, and full integration of field-

bus and drives via TwinCAT are an ideal combination. Integration of “small”

drives – such as Stepper Motors or DC axes with the KL2531/2541 or

KL2532/2542 Bus Terminals – is easy to realize.Also, TwinCAT offers interfaces for

almost any fieldbus system. Even I/O with safety functions can be integrated

seamlessly via the TwinSAFE Bus Terminals and the TwinSAFE module in the

AX5000.

What can we conclude from this? Of course it is possible: PLC and Motion Con-

trol on one PC! The Beckhoff system is characterized by a combination of pow-

erful CPUs, guaranteed real-time function, comprehensive and proven TwinCAT

software, and an open hardware platform. This enables straightforward configu-

ration, commissioning and operation of a large number of (different) axes in dif-

ferent bus systems. High-performance Motion Control applications can be real-

ized with the PC-based trio of EtherCAT, AX5000 and TwinCAT.

Dr. Josef Papenfort, TwinCAT Product Manager

The first requirement is a CPU with sufficient computing power to be able to deal

with position control calculations with short cycle times and comprehensive 

algorithms for axis synchronization and interpolation. Fortunately, such a CPU is

easy to find. A standard PC meets this requirement very well, i.e. it offers high

processor clock frequencies, combined with a floating point arithmetic unit that

avoids the need for elaborate standardization.

However, a PC from the electronics store wouldn’t be able to move a single axis.

What is missing?  Control applications require a very stable, jitter-free real-time

base. A PC from the electronics store will generally come with Windows XP. How-

ever, Windows XP and its predecessor versions, i.e. Windows NT and Windows

2000, do not offer real-time functionality. TwinCAT software from Beckhoff en-

sures stable real-time from a base time of 50 µs with simultaneous, safe Windows

operation. This stable real-time is the basis for the position control task and the

block preparation task.

In conjunction with TwinCAT, the PC provides a system for high-precision Motion

Control task calls. But this still doesn’t give us a system that is suitable for our

customers. Pure point-to-point motion is rarely adequate. Applications generally

require further functions such as coupling or interpolation of several axes. The

TwinCAT NC PTP version of the software offers linear gear coupling, nonlinear

cam plate coupling, and position-synchronous coupling. TwinCAT NC I and CNC

extend TwinCAT with the option of operating interpolating axes.

Another important feature is the engineering tool, with enables simple and con-

venient integration of all Motion Control system components. The TwinCAT Sys-

tem Manager can be used for axis configuration, parameterization and diagno-

sis. Operation is the same for all axis types. TwinCAT also offers a standardized

PLC and Motion 
Control on one PC – 
is it possible?

2 editorial
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4 news

Beckhoff will present Factory Automation products in Hall 9, Stand F06, including

IPC, I/O, drives and automation products. The focus will be on PC Control solu-

tions with TwinCAT software, Ethernet-based automation, safety applications

with the TwinSAFE system, and Motion Control.

For Drive Technology, Beckhoff sets new standards with the AX5000 Servo Drive

series. The AX5000 series is available in single- or multi-channel form and is op-

timized in terms of function and cost-effectiveness. The integrated, fast control

technology supports fast and highly dynamic positioning tasks. EtherCAT as a

high-performance system communication enables ideal interfacing with PC-

based control technology.

The Drive Technology range is complemented with the AS1xxx Stepper Motor se-

ries. In combination with the stepper motor Bus Terminals, these devices offer a

cost-effective motion solution in the capacity range up to 250 W. Further system

extensions will also be presented for the tried and tested Beckhoff Bus Terminal

I/O system.

Plus, innovations for the Industrial PC segment: With the “Economy” series,

Beckhoff is introducing high-quality Control Panels and Panel PCs with new tech-

nology offering cost savings of up to 40 %. The CP69xx “Economy” Control Pan-

els offer a further innovation: With the DVI/USB Extended connection, the Panels

can be installed at a distance of up to 50 m from the PC.

The Beckhoff presence at the Hanover Fair is rounded off with participation in the

EtherCAT Technology Group stand, where around 40 exhibitors will present their

newest real-time Ethernet solutions for EtherCAT.

Hanover Fair:
Get New (Automation) Technology First

Under the motto “Get new Technology First,” the 2006 Hanover Fair
will take place between April 24 and 28 as a forum for users, devel-
opers and decision makers from all sectors of industry. The Hanover
Fair is the leading global information and presentation platform for
industrial automation.

The main information at a glance:
| Hanover Fair 2006, Germany, April 24 –28, 2006

| Opening hours: Monday-Friday 9 am –6 pm

| Beckhoff main stand: Hall 9, Stand F06

(Hall 9 is best approached via car park South 1 or East 3)

Beckhoff as exhibitor at partners‘ stalls:

| PROFIBUS user organization: Hall 11, Stand A41

| PLCopen: Hall 9, Stand A27 

| EtherCAT Technology Group: Hall 9, Stand F13

Further Information: www.hannovermesse.de
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Light+Building 2006

Light+Building will take place between 23th and 27th April in Frankfurt, Main.

The international trade fair for architecture and technology will present itself with

an overall concept for lighting, electronics, and home & building automation,

complemented with architectural systems.

Beckhoff will present its product portfolio for PC- and Ethernet-based building au-

tomation, both for industrial buildings and for home automation, in hall 9, stand

D50. In addition to a comprehensive range of Ethernet components, Beckhoff will

present system extensions and product innovations at Light+Building.

The CX1020 and CX9000 are new models for the Embedded PC range. The

CX9000 with direct interface for Bus Terminals and Windows CE as operating sys-

tem is particularly suitable as a high-performance controller for building func-

tions. In the basic configuration, two RJ 45 sockets that are internally connected

to an integrated switch are available as interfaces. This simplifies wiring of sev-

eral CX9000 within a line topology. In buildings, the CX9000 is used for control-

ling individual room functions such as lighting, shading, or HVAC.

The BK9100/BC9100 Ethernet Bus Couplers are also equipped with integrated 

2-port switches and are used as section controllers, for example. They communi-

cate with the master computer via real-time Ethernet. All sensors and actuators

such as potential-free sensing devices, relays, temperature sensors, actuators etc.,

are connected via the Bus Terminal system.

The Beckhoff Bus Terminal system is the central interface component for all data

points in the building. In addition to EIB, LON and DALI Bus Terminals, which are

used for integrating associated sensors and actuators into the Bus Terminal sys-

tem in order to make it even more efficient, the new MP-Bus master terminal for

HVAC devices complements the product range. In combination with higher-level

PC- and Ethernet-based control technology, a powerful and cost-effective overall

system that is optimally tailored to building automation requirements can thus

be configured.

Beckhoff will also present the “Economy” series, a new generation of built-in

Control Panels and Panel PCs that are available with different screen sizes and

are used as operating and display devices for building functions.

Summary of the main information:
| Messe Frankfurt, Germany

| April 23–27, 2006

| Opening hours: April 23 –26, 9 am–6pm; April 27, 9 am– 5pm

| Beckhoff: Hall 9.0, Stand D50

www.light-building.de

5 news

The organisers of the second Automation

UpDate demonstrated strong commitment

to customer orientation: Embedded PC

seminars took place on three consecutive

evenings between 31th January and 2nd

February in Germany. “With this offer we

wanted to illustrate our commitment to

customer service”, said Wolfgang Negele

from the Beckhoff branch in Nuremberg.

The speaker, Stefan Hoppe, Program Man-

ager for HMI and System Connectivity at

Beckhoff, gave an overview of the benefits

of embedded control compared with con-

ventional solutions: The CX offers PLC, Mo-

tion Control, visualization and comprehen-

sive communication options on a standard

hardware and software platform – and all

that with an excellent price/performance

ratio. The lecture was complemented with 

a presentation of different application op-

tions such as system and machine automa-

tion, water supply and treatment, and

building services.

Customer-oriented transfer of 
know-how and exchange of information
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China Sales meeting 2006 illustrates prospects for the future

6 news

Beckhoff staff and their business part-

ners – distributors and system integra-

tors – and representatives from several

important Chinese customers met 

between 12th and 16th January 2006 

in HaiNan for the China Sales Meeting.

In 2005, the Beckhoff branch in China with head of-

fice in Beijing and sales offices in Shanghai and

Guangzhou, achieved an increase in turnover of

more than 50 % in the Chinese market, with further

growth expected. Managing director Liquiang Liang

had invited distribution partners, system integrators

and selected customers to the China Sales Meeting

between 12th and 16th January 2006 in HaiNan, in

order to present a review of the last business year

and plans and developments for 2006. A total of 20

companies were represented.

In addition to company development over recent

years, further central topics were sales-promoting ac-

tivities during the last year and the presentation of

new Beckhoff products and technologies and their

application options. Branch manager Liang was

pleased with the success of the event: “The meeting

was very informative for all participants and has

strengthened the confidence in our customers and

partners. I am sure that we will cooperate even more

closely with our distributors and system integrators in

the future, in a joint effort to further expand our posi-

tion in the Chinese market.”

The Beckhoff Bus Terminal system has

been expanded with a pluggable con-

nection feature. The assembly and

wiring procedure for the new KS series

is the same as for the KL series. The

complete KL series with all 180 func-

tions will be made available in KS con-

figuration.

The KS series Bus Terminals enable the

complete wiring to be removed as a

plug connector from the top of the

housing for servicing. The lower section

can be removed from the Bus Terminal

assembly by pressing the unlocking tab.

Insert the new component and plug in

the connector with the wiring. This re-

duces the installation time and elimi-

nates the risk of wires being mixed up.

The familiar dimensions of the Bus Ter-

minal only had to be changed slightly.

Bus Terminal series KS 
with pluggable wiring

The new connector adds about 3 mm.

The maximum height of the Bus Termi-

nal remains unchanged. Bus Terminals

from the KL and KS series can be mixed

and matched without restriction.

Properties
| all 8 connection wires on 

a single connector

| full compatibility between 

KL series and new KS series

| small fitting dimensions

| all Bus Terminal functions available 

with connector

| no additional installation steps 

for the connector

| modules can be swapped 

without tools

| optional coding for the 

connector level

| cables are attached with cable ties
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The executive committee of the OMAC Packaging Workgroup (OPW)
officially approved PackAL (Packaging Application Library) at their
2006 spring meeting on February 23rd held in Orlando, Florida. Pack-
AL will be added to the OPW Guidelines for Packaging Machinery 
Automation. An updated version of these guidelines, Version 3.1, is
scheduled to be released in April.

Gerd Hoppe, Beckhoff Automa-

tion CTO and chairman of the

PackSoft workgroup of the

OMAC Packaging Workgroup.

7 news

Software libraries increase programming efficiencies and improve
machine-to-machine communication

OMAC approves PackAL

PackAL is an application library of common software elements used in packaging

applications that was developed by the PackSoft subgroup of the OPW. The ap-

plication library is made up of 23 functions. Thirteen functions are common pack-

aging machine functions (such as Wind/Unwind, Dancer Control, Registration, In-

dexing, Flying Sync and others), nine functions are communication functions for

horizontal line communications, and one function is reserved for the PackML ma-

chine state model.

The benefits of PackAL in packaging systems are:
| Provides common platform-independent software elements

| Allows for modular programming

| Separates functions code from organisational code

| Provides a common look and feel for standard functions

| Minimizes training required

| Easier maintenance and troubleshooting in packaging applications

At the Orlando meeting, the North-American companies Bosch Rexroth Corpora-

tion, Siemens Energy & Automation Inc. and Beckhoff Automation announced

PackAL libraries as an add-on to their respective control platforms. The PackAL li-

braries will be available for download in the next few weeks from the companies‘

websites.

Leading the technical subcommittee for PackSoft, Gerd Hoppe, Beckhoff Au-

tomation CTO said, “The PackAL standard creates a common look and feel in soft-

ware elements for functionality and communication in packaging machinery. The

benefits are considerable for both machine builders and end users. They are freed

from unnecessary programming efforts and more of their valuable time can be-

come available for process-specific solutions.”

As an application link layer, PackAL abstracts from the network layer and provides

a connection between machines in addition to the fieldbus. The third segment is

a software template to standardize the programming of the PackML machine

state model.

OMAC www.omac.org

Beckhoff Automation www.beckhoff.com/packaging

The second Automatica will take

place between 16th and 19th May

in Munich. This year Beckhoff will

present its automation solutions for

robotics, assembly and handling, as

well as standard solutions for gen-

eral machine construction for the

first time at Automatica. Munich is

an excellent venue for meeting cus-

tomers from the important business

location of Bavaria.

In addition to PC-based control

technology with the TwinCAT au-

tomation software, Beckhoff will 

focus on EtherCAT, the real-time

Ethernet fieldbus. Beckhoff offers 

a complete system solution for

EtherCAT-based automation, includ-

Achema 2006: Global forum for the process industry

Achema, which will take place between

15 and 19 May in Frankfurt, is seen as

an important international get-together

for suppliers to the process industry.

Across ten exhibition halls, around

4,000 exhibitors from 50 countries will

present their technology know-how 

and provide comprehensive insight into

solutions for all areas of process engi-

neering.

Beckhoff will present its “New Automa-

tion Technology” product range, includ-

ing control solutions in different per-

formance classes, in hall 10.2, stand

K36. Other highlights include the robust

Industrial PC and Control Panel series.

In addition to traditional automation

tasks, they can also be used for produc-

tion data acquisition, operation and

monitoring, or as information panels,

for example. At Achema, Beckhoff will

also provide an overview of its compre-

hensive range of Fieldbus Components

for all common signal types and bus

systems. The TwinCAT automation and

real-time software with interface to the

process control level completes the

portfolio.

Summary of the main 
information:
| Messe Frankfurt, Germany

| May 15–19, 2006

| Opening hours: 9 am–6 pm 

| Beckhoff: Hall 10.2, Stand K36

www.achema.de

International trade fair for robotics: Automatica

ing Industrial and Embedded PCs,

fast I/O components, and the new

AX5000 Servo Drives.

Summary of the main 
information:
| New Munich Trade Fair Centre,

Germany

| May 16 – 19, 2006

| Opening hours: 9 am–5 pm 

| Beckhoff: Hall B1, Stand 331

www.automatica-

muenchen.de
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8 title

EtherCAT drives

Important milestone for motion system

The AX5000 Servo Drive product line complements the Beckhoff drive range with a new generation of drives for fast and highly
dynamic positioning tasks, setting new standards. The AX5000 series is available in single- or multi-channel form and is optimized
in terms of function and cost-effectiveness. In combination with TwinCAT and EtherCAT, the AX5000 offers a high-performance,
multi-purpose Motion Control solution for almost all applications and requirements.
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9 title

High-speed Drives
The AX5000 Servo Drives are particularly suitable for fast and highly dy-

namic positioning tasks. Current controllers with a cycle time of up to

31.25 µs ensure highly dynamic control of ironless linear motors or low-

induction motors. The speed and position controllers are designed for a

cycle time of up to 125 µs.

The AX5000 was developed specifically for EtherCAT, the real-time Ether-

net system. The outstanding features of EtherCAT are particularly benefi-

cial for Drive Technology: The Ethernet protocol is maintained right down

to the I/O terminals and drives. Distributed clocks enable precise system

synchronization of axes with a deviation of less than 1 microsecond.

EtherCAT was also optimized for combined application of Drive Technol-

ogy and fast I/O signals: Communication with 100 servo axes only takes

100 µs, while the update time for data from 1,000 distributed I/Os is on-

ly 30 µs. Drive, I/O and communication buses therefore no longer have to

be separated. The clear line topology with user-defined branches offers

maximum flexibility for system configuration and wiring. Cost-effective

standard Ethernet patch cables are used for the wiring.

Variable motor output allocation

One highlight of the AX5000 series is the dual power section that enables

operation of two motors with the same or different capacity with a sin-

gle Servo Drive. An asynchronous motor with a rated current of 1 A and

linear motor with a rated current of 9 A can be operated with a 2 x 6 A

servo drive, for example. The total current is relevant for the device uti-

lization. For the two-channel devices (AX5206), the channel current is ad-

justable between 1...9 A. The “Active Current Sensing” function auto-

matically adapts the current resolution to the rated motor current with

optimum precision.

Pluggable supply and connection modules enable simple and fast con-

nection of several AX5000 drives to form a multi-axis system featuring

coupled power supply, intermediate circuit and 24 V DC control and brak-

ing voltage. The connection module has a busbar system with a current

carrying capacity up to 85 A. The system offers convenient assembly and

disassembly without additional wiring effort. Visible contacting provides

additional security.

| fast control technology

– current control:

minimum 31.25 µs

– speed control:

minimum 125 µs

– position control:

minimum 125 µs

| high-speed EtherCAT 

system communication

| 1- or 2-channel Servo Drive

– optimized for multi-axis 

applications 

– variable motor output 

allocation in 2-channel drives

| active DC link and 

brake energy management

| variable motor interface with

– multi-feedback interface

– flexible motor type selection

– scalable, wide range motor 

current measurement 

| high-speed capture inputs

| wide voltage range 

100 … 480 V AC

| integrated mains filter

| integration of safety 

functions (optional)

– restart lock

– TwinSAFE: intelligent safety 

functions for Motion Control

| compact design for 

simple control cabinet 

installation (300 mm depth)

| AX-Bridge – the quick 

connection system for power 

supply, DC link and control 

voltage

| variable cooling concept 

(fanless, forced cooling,

cold plate)

Technical highlights

2-axis AX52xx Servo Drive for two motors with a total current up to 12 A.
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Active DC link and brake energy management

With the AX-Bridge, the intermediate circuits are automatically through-connect-

ed: The system offers economic energy balancing between axes. However, the in-

termediate circuit connection is additionally switched electronically and is not

closed by all devices until the capacity of the own intermediate circuit is no longer

sufficient. This avoids unnecessary equalizing currents and additional device

warming. The system is short-circuit-proof and enables intelligent utilization of all

available ballast resistors.

The integrated braking resistor is sufficient for most applications. In multi-axis sys-

tems the overall braking capacity of all braking resistors is available. The brake

module enables external ballast resistors with a maximum capacity up to 6 kW to

be connected, making extreme applications possible.

Variable motor interface

The AX5000 supports almost all feedback systems and motor types. A wide range

of motor sizes and types can be connected without additional measures. Exam-

ples include synchronous, linear, torque or asynchronous motors. The AX5000 sup-

ports further electronic name plates (mechanically and electronically relevant mo-

tor data) of servomotors, which simplifies commissioning and operation.

The Beckhoff Servo Drive also offers a high degree of flexibility in terms of con-

nection options for feedback systems:

| resolver

| SinCos encoder 1 Vss

| TTL encoder

| single- or multi-turn encoder with Hiperface or EnDat

| bidirectional sensor interface (BiSS)

| connection option for a further sensor via an optional card

10 title

Above: 1-axis AX51xx Servo Drive for mo-

tors up to 12 A rated current (further vari-

ants in preparation).

AX5000 System overview

| AX51xx | 1-channel Servo Drive

– Servo Drive for 1 drive axis

– rated motor current: 1 A, 3 A, 6 A, 12 A 

(18 A, 25 A, 50 A, 75 A in preparation)

– wide voltage range: 100 … 480 V AC ± 10 %

| AX52xx | 2-channel Servo Drive

– Servo Drive for two drive axes

– rated motor current: 2 x 1 A, 2 x 3 A, 2 x 6 A

– flexible allocation of the total device current to both axes

– wide voltage range: 100 … 480 V AC ± 10 %

| AX5xxx | system modules

– AX5001 | DC link expansion

– AX5020 | brake module

– AX5040 | energy recovery module 

– AX59xx | AX-Bridge

Right: 2-axis AX52xx Servo Drive 

for two motors with 

a total current up to 12 A.
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11 title

AX5000 AX5000 AX5000

Et
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PROFIBUS CANopen

C6920

Stepper Motor
AS1000

The AX5000 Servo Drive series enables simple and fast connection of several drives to

form a multi-axis system via AX-Bridge modules. The pluggable supply and connection

module combines power supply, DC link, and 24 V DC control and braking voltage. It

enables fast installation and commissioning.

The Servo Drives enable scalable, wide range motor current measurement with

high-resolution measuring range specification. A 6 A amplifier can control a 1 A

motor without loss of measuring resolution. The significant parameter is the to-

tal device current: 12 A = 2 x 6 A or 1 x 3 A + 1 x 9 A.

High-speed capture inputs

Each AX5000 Servo Drive features 8 additional on-board, programmable, digital

I/Os: The user has a choice between standard functions such as enable, output

stage lock or axis-limit switch. Due to the short response time of 11 µs, they can

also be used as capture inputs with timestamp. - Possible applications include

precise referencing and measurement processes, or print mark control. Three dig-

ital outputs are used for controlling the motor brake or fault reporting. The de-

vices feature additional integrated functionalities such as smooth start-up, over-

voltage detection, short circuit protection and phase failure monitoring.

Can be used worldwide

The AX5000 can be connected to a wide range of voltage systems worldwide

without additional components. No additional autotransformers or mains chokes

are required, since the wide voltage range covers 1 x 100 V AC (e.g. for the Japan-

ese market) up to 3 x 480 V AC (for North America). This significantly reduces the

inventory management effort for the machine manufacturer and minimizes the

The AX5000 Servo Drives comply with the Beckhoff open control engineering phi-

losophy. The on-board EtherCAT interface and fieldbus gateways enable the drives

to be integrated into the traditional control world, such as: PROFIBUS, PROFINET,

CANopen, DeviceNet or SERCOS interface. A drive system only requires one gate-

way, while other servo controllers require their own costly interface. Users benefit

from the integrated overall system. Alternatively, PROFIBUS or CANopen devices,

for example, can be integrated into an EtherCAT system via master or slave termi-

nals (see diagram below).

risk of damage through incorrect mains connection. The device features integrat-

ed filters for the power supply and the 24 V auxiliary supply for operation direct-

ly from the mains. No elaborate shielding measures are required for the mains ca-

ble and the control cabinet is not cluttered with additional components.

www.beckhoff.com/AX5000

PCcontrol_1_06_GB.qxd  10.04.2006  14:51 Uhr  Seite 11



12 title

The outstanding features of EtherCAT are particularly beneficial for Drive Tech-

nology: They include short cycle time, synchronicity and simultaneity. EtherCAT

enables very short cycle times, even in networks containing a large number of de-

vices.A cycle time of 125 µs enables set values and actual values to be exchanged

cyclically with more than 100 drives. Naturally, the AX5000 can also deliver high

performance with “normal” cycle times – EtherCAT imposes practically no limits

in this respect.

The distributed clocks implemented in the EtherCAT Slave Controller ensure high

synchronicity (low jitter) and ideal simultaneity (no temporal offset). Both values

are significantly less than 1 µs. Synchronicity is important for the individual axes,

so that their own subordinate control loops can synchronize with the cyclic sig-

nal with the required precision. Simultaneity also enables distributed axes to be

operated with the same time base for a common task.

Familiar drive profile

The SERCOS interface™ is acknowledged and appreciated worldwide as a high-

performance real-time communication interface, particularly for Motion Control

applications. The SERCOS profile for Servo Drives is standardized in IEC61491. It

is also used for EtherCAT and is implemented in the AX5000. This means that for

users with SERCOS experience, the drive will seem familiar, since the process da-

ta layout and the IDN parameter and status machine were retained.

The AX5000 combines the benefits of the familiar drive interfaces with the wide

range of EtherCAT features:

| communication via EtherCAT according to IEC/PAS 62407

| high-speed EtherCAT

| synchronized through distributed clocks 

| remote maintenance/diagnostics

| integrated in TwinCAT 

The EtherCAT drive with 
outstanding performanceTwinCAT: Motion Control on the PC

The software NC of the TwinCAT automation software consists of positioning

(set value generation and position control), integrated PLC with NC interface,

operating software for commissioning, and I/O interfacing for axes. With

TwinCAT NC, the position controller is calculated on the PC processor as stan-

dard. It exchanges data cyclically with drives and measurement systems via

the fieldbus. The high computing capacity of a PC enables axis motion simul-

taneously with the PLC, whereby the position control calculations are usual-

ly handled by the PC.

In addition to the basic NC and CNC modules, TwinCAT offers comprehensive

engineering tools and Motion Control libraries:

| Control software

– TwinCAT: Real-time-automation software for PLC 

and Motion Control

– TwinCAT NC PTP: Point-to-point axis positioning

– TwinCAT NC I: Axis interpolation in 3 dimensions

– TwinCAT CNC: Axis interpolation in more than 3 dimensions 

and transformations

| Engineering tools

– TwinCAT System Manager

– TwinCAT Cam Design Tool

– TwinCAT Valve Diagram Editor

| PLC libraries

– TwinCAT MC: PLCopen-compliant function blocks

– TwinCAT NC Camming: IEC 61131-3 software library 

for cam plate functionality

– TwinCAT NC Flying Saw: IEC 61131-3 software library for 

synchronisation of a slave axis with a master axis in motion

www.beckhoff.com/twincat/
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sources of error such as EMC influences, defective push-in connectors or cable

damage are detected and located, even if they do not yet overstrain the self-heal-

ing capacity of the network.

Integration of safety functions

Optional cards are available for the different safety categories (see also article

“The benefits of safe Drive Technology” on page 23). The optional AX5800 card

offers personal protection against inadvertent restart of the drive axis. The op-

tional AX5805 card enables connection of an independent, safety-relevant drive

axis via digital I/Os or of a drive axis that is fully integrated into TwinSAFE, ac-

cording to safety category 3.

A power failure could lead to uncontrolled run-out of drive axes, which means

that linear axis or lifting axes would hit the limit stop unbraked. In order to avoid

this, the 24 V DC supply of the AX5000 has two channels and offers separate pow-

er supplies for control electronics and brake control. In this way the supply volt-

age for the control electronics is buffered via the UPS of the Industrial PCs until

all axes are stopped safely.

www.beckhoff.com/ethercat/

Low connection costs

Networking costs are made up of connection costs for master and slaves, infra-

structure costs and costs for wiring and commissioning of the network. EtherCAT

offers convincing advantages in all respects: As the only true real-time Ethernet

network, it requires no special plug-in cards with communication processors in

the master, i.e. the existing IPC Ethernet interface is sufficient. Cost-effective slave

controller chips are used in the slave, which are available on-board in the AX5000

and therefore without additional cost. EtherCAT requires no expensive connec-

tors or active infrastructure components such as switches. As a result, no addi-

tional wiring or parameterization is required. With EtherCAT, network commis-

sioning is also extremely straightforward: Addresses are allocated automatically

and do not have to be set manually. Due to the high performance, no network

tuning is required – unlike many other systems.

Simple diagnostic

Experience with fieldbus systems shows that availability and commissioning

times crucially depend on diagnostic capability. Only faults that are detected

quickly and accurately and precisely located can be corrected quickly. Therefore,

special attention was paid to exemplary diagnostic features during the develop-

ment of EtherCAT. Apart from breaking point detection and localization, the pro-

tocol, transfer physics and topology of the EtherCAT system enable individual

quality monitoring of each individual transmission segment. Gradual or changing
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What exactly is behind the Beckhoff control philosophy, and what
technological changes have taken place recently, e.g. through 
EtherCAT?
| Andreas Thome: Our basic philosophy is PC-based control with focus on a

central control system and non-intelligent field devices. In this context, we

benefit from new chip generations and the developments regarding operat-

ing systems in our efforts to develop ever higher performance controllers,

complemented by fieldbus technology such as EtherCAT.

EtherCAT represents another major advance in technology, not least because,

from Beckhoff’s perspective, the “bottleneck” discussion – the question of

whether the “bottleneck” in data processing is caused by fieldbus technolo-

gy or PC-based control technology – has shifted towards the fieldbus over re-

cent years. Our customers increasingly find that the bandwidths offered by

conventional bus systems are inadequate. The fact is that more and more ma-

chines or processes require very fast, µs-based control technology. While PCs

can meet this requirement, conventional fieldbus technology cannot. In addi-

tion, we have always placed great emphasis on ensuring that all individual

components can optimally communicate with each other. The Beckhoff sys-

tem offers capable decentralized solutions for modular customer applications.

However, our philosophy continues to be based on the central concept, since

we always strive to offer customer the most cost-effective solutions, which in

most cases is a central solution.

Has EtherCAT moved the “bottleneck” back to PC?
| Andreas Thome: Yes, the focus of the “bottleneck” discussion is now mov-

ing back towards the central PC unit. It has to adapt, since a fieldbus that

meets µs requirements is now available. We have to try and deal with the 

associated data volume and speed on the PC and controller side. In prac-

tice, this means that future Beckhoff controllers should be equipped with two

Ethernet interfaces by default, as demonstrated in the new “Economy” pan-

els, for example. Each central unit will offer at least two Ethernet interfaces,

of which one will be GBit-capable. While this is currently not required for

EtherCAT operation, it will be necessary for future EtherCAT modes. The two

interfaces also enable a clean separation between the EtherCAT world and IT

applications. Ultimately, this also means that we will equip all our boards and

our whole control technology such that it can work in conjunction both with

the K-Bus world (original Beckhoff Bus Terminal I/O) and with the EtherCAT

world – and in all shapes and sizes, ranging from small and medium con-

trollers to large Industrial PCs.

That sounds like plenty of development effort.
What effect has this had to date?
| Andreas Thome: Consistent adherence to this philosophy made Beckhoff

decide to start developing and producing PC motherboards in-house again.

This enables us to optimally apply PC-based, Ethernet-capable control tech-

nology in all our product families. Through precise selection of CPU, chipset,

graphics capability and sub-I/O components, we are able to optimally config-

ure systems in which jitter is largely avoided. Moreover, this step enables us

to further improve long-term availability of motherboards.

The focus of the Beckhoff control philosophy continues to be on PC-based, centralized automation. For Andreas Thome, PC Control
Product Manager, the emphasis has always been on customer benefit. With regard to the interplay in the discussion about data pro-
cessing "bottlenecks," Thome sees no system limitations or other problems with his automation solutions.

14 interview

“Bottleneck” interplay

In an interview with Stefan Ziegler, Chief Editor of elektro Automation,
Andreas Thome explains the Beckhoff control philosophy

Andreas Thome, PC Control Product Manager at Beckhoff: “The trend in 

Industrial PCs is to use DVI for image transmission and USB for touch ap-

plications. The new single-cable solution for DVI/USB that we will present

at the Hanover Fair 2006 even includes the power supply. The user there-

fore only needs one cable for connecting the display.”
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Does this route not involve significant expenses for Beckhoff?
| Andreas Thome: Price levels have largely become standardized worldwide.

From our point of view, it therefore makes no difference whether the compo-

nents are bought here or in Taiwan. The only remaining question is that of

added value, where Asia no doubt offers more effective options. On the oth-

er hand, in-house development and production offers know-how gains and

greater flexibility, which may well compensate the higher costs to Beckhoff.

This flexibility gain also provides us with the freedom of deciding (independ-

ent of the market) what CPU or design to use. Naturally, establishing devel-

opment know-how required significant effort, both financially and in terms of

staff resources. The fact that Beckhoff has been developing and is still pro-

ducing 486 and 586 systems has been very helpful.

Are your own motherboards also used in the new “Economy” panels
that will be introduced at the Hanover Fair?
| Andreas Thome: Yes, the “Economy” panels are one of the first product

lines to benefit from this new development. The boards for medium and small

control applications, e.g. for the CX family, and for the PC sector, e.g. the

C69xx series, were also developed in-house. This technology will eventually

be integrated into all product ranges, with the aim of optimum cooperation

with TwinCAT as software and EtherCAT as fieldbus. Naturally, all these con-

trollers also support conventional fieldbus systems.

What role do the new “Economy” panels play in the Beckhoff control
strategy?
| Andreas Thome: The new panels are around 20 to 40% more cost-effective

than our existing devices, i.e. we are able to open up new markets, particu-

larly for price-sensitive applications. The performance range includes ARM-

based CPUs, Celeron® and Pentium® M processors, and therefore covers a very

wide spectrum. Another application option is passive display elements, con-

nected to the controller via CP-Link or DVI/USB. There is a clear trend towards

the use of DVI for image transmission and USB for touch applications. At

Hanover Fair we will present a genuine innovation, i.e. a single-cable solution

for DVI/USB and even for the power supply. The user now only needs one ca-

ble for connecting the display. In addition, we offer a solution for the DVI/USB

extension up to a distance of 50 m. Standard DVI can only be used up to a

distance of 5 m and would represent a step back, compared with Beckhoff

CP-Link technology. However, we will continue to support CP-Link, since it

opens up its own area of applications, with distances of up to 100 m. On the

other hand, unlike CP-Link, the DVI/USB solution is not limited to a 15"-dis-

play size, but is suitable for 19" and beyond.

What other trends do you see in control engineering?
| Andreas Thome: The trend is towards integration of PC and display. In the

future, displays will become even more intelligent, offering central operating

stations with an integrated PC. This trend is supported by increasingly pow-

erful and energy-efficient computers. I do not foresee a general trend towards

decentralized intelligence. From my point of view, this only makes sense for

safety technology, where multi-intelligence is required for monitoring pur-

poses. For example, Beckhoff is no supporter of PLCs running in drives, de-

spite the fact that local computing capacity could be made available. We feel

that it makes more sense to eliminate all cost factors from the drive and ded-

icate it to its actual tasks, such as current control or safety functions, as men-

tioned above.

And finally, back to the “bottleneck”: With an optimum fieldbus system such

as EtherCAT, central systems that simplify commissioning, monitoring and

maintenance can be configured without problem.

EtherCAT www.beckhoff.com/ethercat/

“Economy“ Control Panel www.beckhoff.com/cp69xx/

15 interview

Beckhoff motherboards were 

presented at SPS/IPC/DRIVES 2005 

in Germany.

Stefan Ziegler, Chief Editor 

of elektro Automation,

www.konradin.de
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Beckhoff control and display devices with familiar high quality and performance, yet up to 40% more cost-effective! The “Econo-
my” series from Beckhoff offers high-performance Control Panels and Panel PCs with new technology at a lower price. The CP69xx
“Economy” Control Panels offer a further innovation: With the DVI/USB extended connection, the Panels can be installed at a 
distance of up to 50 m from the PC.

With regard to Industrial PCs, technological development is reflected in modified

types containing the latest processors and advanced components, such as mem-

ory. A further factor is reduced market prices for bought-in components – a price

advantage that Beckhoff passes on directly to its customers. In the past, prices for

comparable Industrial PCs only used to come down gradually – largely due to in-

creased processor performance. With the “Economy” Control Panel and Panel PC

series, Beckhoff has achieved a real quantum leap: The devices feature a new de-

sign that makes them 20 % to 40 % more cost-effective than previous models,

while offering the same performance.

Panels for all requirements
The built-in “Economy” Panels with IP 65 protection at the front are offered in

three variants that cover a wide range of applications:

| CP62xx | The most powerful version of the Panel PC offers Pentium® M per-

formance and is eminently suitable as a stand-alone solution.

16 products

Beckhoff presents new generation 
of built-in Control Panels and Panel PCs

Proven quality 
at a lower price
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(CAT5 cable)

DVI/E (DVI cable)

50 m

CP69xx
CU8800

USB

24 V

CP79xx

DVI/E, USB, 24 V
(Combi cable)

50 m

CU8820

USB

DVI

24 V

17 products

Connection of the CP69xx built-in Control Panel:

No CAT5 cable is required if a Control Panel without membrane 

keyboard and touchscreen is used.

now offer all customers who had to make do with free-standing Beckhoff panels

an opportunity to equip their control cabinets with high-quality, yet cost-effective

displays. Particularly noteworthy is the CP62xx Panel PC with a price tag of only

around 2,000 euros ($2,300 U.S.) as a 12" device (CP6201) with Pentium® M

processor, for example. Currently there is no other comparable product available

on the market, because similar computers (without the benefits of the Beckhoff

motherboards and housing concept) are either very deep or very expensive.

An additional benefit is that devices from Beckhoff as a pure PC and Panel sup-

plier are not restricted to automation applications, as demonstrated at this year’s

CeBIT, for example. Industrial PCs from Beckhoff are an attractive solution for any

application requiring a robust PC. One example is a large truck manufacturer who

uses Beckhoff technology as standard for production data acquisition.

Panel PC CP62xx www.beckhoff.com/CP62xx

Ethernet Control Panel CP66xx www.beckhoff.com/CP66xx

DVI/USB Control Panel CP69xx www.beckhoff.com/CP69xx

| CP66xx | The Ethernet Control Panel with 266 MHz XScale processor can be

connected via two 10/100 Mbits Ethernet interfaces and is ideally suited for

application as an independent PC, or it can be used as a terminal client.

| CP69xx | The Control Panel with its DVI/USB extended connection is ideally

suited as a pure display device for machine construction and system engi-

neering applications.

The DVI/USB extended connection for the CP69xx is a real innovation. It enables

devices to be installed at a distance of up to 50 m as standard; the maximum dis-

tance for conventional DVI connections is 5 m. While CP-Link from Beckhoff en-

ables ranges of up to 100 m, the market trend for panel applications is clearly to-

wards using standard technologies such as DVI (for image transfer) and USB (for

“touch information”). At the Hanover Fair Beckhoff will present this integrated

feature as a single-cable solution for CP7xxx Control Panels that even includes

the power supply for the panels.

Modular design, motherboard developed in-house
The basis for the cost reduction is a new design that enables faster production

and makes it possible to use identical components in different devices. The result

is a significant price advantage for comparable devices that Beckhoff passes on

directly to its customers. The development aimed to provide the familiar Beckhoff

quality, i.e. the panels still feature an aluminum frame and the tried and tested

front panels, displays and touchscreens. The aluminum frame was modified and

now comes with a refined IP 20 metal cover at the rear.

The electronics were also revised. Beckhoff developed its own 3.5" mother-

boards, so that the mechanical configuration is the same for all three types, and

the panels can be produced very efficiently. The revised electronic system also of-

fers special benefits for the pure display devices, which now only have to ac-

commodate the terminal lugs near the edge and now feature a more slimline de-

sign with a similar look and feel as desktop devices. Because the electronics are

now located behind the display, the depth of all panels has increased from 28 mm

to 50 mm, which is still small.

Immense market potential
The high-performance, high-quality IP 65 Industrial PCs from Beckhoff have been

very successful right from the start. In many cases Beckhoff quality used to be de-

sirable, but was considered too expensive by some, for more competitive (and

therefore very price-sensitive) built-in device applications. The “Economy” panels

“Economy” Control Panels – high-performance display and 

operator control elements with new technology at a lower price.

Connection of the CP79xx Control Panel: Single-cable solution 

for the DVI/USB signal and the power supply.

PCcontrol_1_06_GB.qxd  10.04.2006  14:52 Uhr  Seite 17



Advanced electronic safety technology offers a wide range of benefits in terms of flexibility, handling, diagnostics and, of course,
wiring effort. However, genuine added value only comes from an integrated system that offers optimum synergy between standard
automation and safety technology. TwinSAFE, the safety solution from Beckhoff, integrates safety functionalities into the existing
control architecture.

18 products

Complete system safety

Concept and practical benefits of the integrated TwinSAFE safety system
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Conventionally, automation and safety technologies are often implemented sep-

arately. TwinSAFE from Beckhoff provides a consistent hardware and software

technology for achieving integrated and simplified utilization, ranging from safe

input and output terminals and safe miniature controllers for the Bus Terminal

system to the AX5000 Servo Drives. On the software side, TwinSAFE technology

is fully integrated with TwinCAT automation software, enabling convenient con-

figuration of safety functionality. Together with the Beckhoff TwinSAFE protocol

(see text in box), holistic and very flexible integrated solutions (SIL3) can be im-

plemented.

Fieldbus-independent communication

The Beckhoff philosophy of open control technology also applies to safety inte-

gration: The TwinSAFE protocol enables transfer of safety-relevant data via any

medium. Since the bus system used does not contribute to safety aspects, all field-

bus systems such as PROFIBUS, CANopen, Lightbus, Ethernet TCP/IP or EtherCAT

can be used.

The TwinSAFE concept integrates seamlessly with the Bus Terminal system. The

safety Bus Terminals extend the tried and tested I/O system with safety functions

and all the wiring for the safety circuit is handled via the existing fieldbus net-

work. Safe signals can be mixed with standard signals without restriction. This

saves considerable design effort, installation and material. Maintenance is sim-

plified significantly through faster diagnosis and simple replacement of only a few

components. The TwinSAFE Bus Terminals include three basic functionalities: dig-

ital input (KL19xx), digital output (KL29xx), and a Logic Terminal (KL6904). For a

large number of applications, the complete safety-relevant sensor and actuator

technology can be wired on these Bus Terminals. The required logical link of the

inputs and the outputs is handled by the KL6904 TwinSAFE logic. For small con-

figurations, the tasks of a fail-safe PLC can thus be handled within the Bus Ter-

minal system.

The TwinSAFE Logic Bus Terminal is the link unit between the TwinSAFE input and

output terminals. It enables the configuration of a simple, flexible and cost-effec-

tive decentralized safety control system.

With TwinSAFE, there are no built-in safety requirements for the higher-level con-

trollers.The typical safety functions required for the automation of machines, such

as emergency off, safety door, two-hand etc. are already permanently included in

the KL6904. The user can configure the terminal according to the safety require-

ments of the application.

19 products

Flexible structure

The TwinSAFE concept enables a wide range of safety tasks to be realized. Struc-

tures with mixed standard and safety-relevant signals are possible. Configuration

of separate networks is also possible. Alternatively, the TwinSAFE system can be

operated as a stand-alone solution or as a decentralized pre-processing system

with safe communication between a higher-level safety controller (see fig.

ahead).

In a mixed system, distributed standard and safety terminals use a common field-

bus. The standard fieldbus is used for the communication. As a further option, all

safety-relevant signals can be integrated into one station, thereby creating a lo-

cal “safety island.” A further option is a pure safety network using standard Bus

Couplers but only safety-relevant signals for the bus communication. In effect,

this would be similar to a special safety bus. In the two latter variants, system

components can be separated if necessary with status information being ex-

changed via a standard channel in the form of a fieldbus. The Beckhoff system of-

fers the additional advantage of being able to switch to the “mixed control

world” at any time since the same Bus Couplers are used for standard automa-

tion and safety functions.

Safe system networking

A further significant system benefit is the fact that inter-system communication

can be achieved with little effort. In conventional systems consisting of several

individual machines, the transfer of safety-relevant signals between different 

sections is very complex. With TwinSAFE the system communication is generally

based on standard signals and shared by the Beckhoff system for safety-relevant

data. This is made possible by the KL6904 Logic Terminal, which can communi-

cate not only with safe inputs and outputs, but also with other safety and logic

units.

Networking of individual TwinSAFE Logic Terminals enables simple and cost-ef-

fective safety-relevant networking of machines via bus systems. The TwinSAFE

system facilitates encapsulation and decoupling of individual production or man-

ufacturing cells. System extensions or changeovers can be implemented quickly

and without wiring effort. All fieldbus systems including real-time Ethernet or

EtherCAT are suitable for this type of machine-to-machine (M2M) communica-

tion. Communication is monitored as follows: Each logic and I/O terminal has a

watchdog timer that handles query timing and local monitoring. As the central
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unit, TwinCAT deals with data routing and provides an “envelope” for the com-

munication connection between two machines or two controllers. The system

transfers safety-relevant data within this envelope.

Simple configuration instead of elaborate 
programming

The main focus during the development of the TwinSAFE concept was to easily

establish the safety-related application via the pure KL6904 logic terminal con-

figuration from the standard system with a few individual blocks.This kind of sim-

ple and safe handling is much more important in practice than free programma-

bility which, after all, also comes with the “freedom” to introduce errors. The

Beckhoff core approach is to enable users with existing wired emergency stop re-

lay circuits to realize the same application in software. For this reason, the safe-

ty blocks look deceptively trivial to some at first glance, but the self-explanatory

Machine | A Machine | B Machine | C

Ethernet/EtherCAT

TwinSAFE data TwinSAFE data

functionalities are backed by comprehensive safety know-how. Notwithstanding

the clear separation of safety and standard automation, all safety-relevant sig-

nals, including diagnostic data, are automatically and permanently available in

the standard Beckhoff control system for analysis. The TwinCAT system offers a

wide range of diagnostic and debugging functions, i.e. the familiar tool can be

used to operate both the standard section and the safety section. If the two

worlds were separated, data would have to be generated in the safety control

system and transferred to the standard control system via a standard channel, for

example. With TwinSAFE this is unnecessary, which makes safety projects much

simpler. Only the pure safety control functions have to be implemented. The stan-

dard control system deals with all other aspects. The TwinSAFE Logic Terminal

therefore only has to offer relatively low performance so it can be smaller and

much more cost-effective. Users benefit from very low prices per channel that are

comparable with AS Interface, for example (Safety-at-Work).

TwinCAT System Manager – 
the configuration center

The TwinCAT System Manager is used to configure the complete I/O level, in-

cluding the axes. It includes the standard terminals and the associated logic units

or safety input and output terminals, which are arranged in the “normal” tree

structure under the associated Bus Coupler or a Bus Terminal. A distinction is

made between TwinSAFE groups, i.e. groups consolidated within a logic unit. This

simplifies the diagnostic function for the user, since the safety functions and chan-

nels – referred to as TwinSAFE connections – are consolidated, and diagnostic

functions or fault responses run automatically. If a communication channel fails,

the group responds as a whole, without configuration effort for the user. This

process is further assisted by Beckhoff safety blocks such as emergency stop and

machine monitor that can be selected via the function block list. The required as-

sociation can then simply be established via mouse click in the context menu.

Once the project has been configured, the safety-relevant part is realized via the

TwinSAFE Verifier – a self-contained software component that is added to the Sys-

tem Manager. This safety-relevant verifier deals with the communication during

project scheduling, terminal access, and project verification.

Logic Terminal
KL6904

K1 K2

K3 K4

Output terminal
KL2904

K3

K4

K1

K2

Input terminal
KL1904

TwinSAFE option card
EtherCAT

20 products

Open control technology for safety integration:

The TwinSAFE protocol enables transfer of safety-

relevant data via any medium. In the Bus Terminal 

system, safety functionality is realised via only three 

terminals: digital input (KL19xx), digital output (KL29xx),

and Logic Terminal (KL6904). For a large number of 

applications, the complete safety-relevant sensor 

and actuator technology can be wired on these Bus 

Terminals.

System-wide communication of safety-relevant signals via the KL6904 Logic Terminals.

TwinCAT deals with data routing and establishes the communication connection 

between machines or controllers.
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Integrated safety is a central requirement for any fieldbus sys-

tem. New Industrial Ethernet technologies are expected to offer

this functionality, because the switch from conventional fieldbus

systems to the next generation is supposed to handle safety

technology with the same bus. Dedicated, separate safety buses

will soon be consigned to history.

Beckhoff therefore decided to make the TwinSAFE protocol,

which was developed in parallel with EtherCAT and has been

openly available to EtherCAT Technology member companies as

“Safety-over-EtherCAT.” This means that the certified safety so-

lution for EtherCAT is already available, and not just described

in white papers. The safety functions of the protocol are not

based on specific EtherCAT features, although in practice the

solution benefits from EtherCAT technology features. As an ex-

ample, EtherCAT’s outstanding performance leads to shorter

safety response times as well as shorter distances between

safety devices and moving machine components.

Since Safety-over-EtherCAT uses the basic functionality of the

TwinSAFE protocol, the features described for TwinSAFE are 

retained such as routing via almost any gateway, integration 

of fieldbus systems with safe communication, linking of 

systems, and of course, application of K-Bus safety terminals 

via EtherCAT Bus Couplers. For applications requiring greater

safety data width, a downwards-compatible extension of 

Safety-over-EtherCAT is in preparation that addresses these 

requirements with variable data widths and checksums.

All major safety applications can already be improved with

TwinSAFE technology today. Nevertheless, there is still plenty of

potential for further innovations:

The roadmap includes the following features, for example:

| realization of a PROFIsafe interface;

| development of a freely programmable safety PLC in 

cooperation with 3S, Bosch Rexroth and WAGO; and

| implementation of standardized PLCopen safety blocks 

in the basic and extended version.

Safety over EtherCAT

Beckhoff safety with 
future potential

Tried and tested in practice

The TwinSAFE system has been certified by the German Technical Inspection

Agency (TÜV) and is already being used in some pilot applications: One example

is a production line consisting of individual production cells with individual con-

trol units. A TwinSAFE Logic Terminal in each cell provides the local safety func-

tion for emergency stop and safety monitoring. It also communicates with up-

stream and downstream modules. Since communication is integrated across the

complete line, a local group shutdown can be initialized if necessary, i.e. if a safe-

ty function is activated, for example, the units to the right and left of the pro-

duction cell directly affected can also respond. Thanks to the communication ca-

pability of the Logic Terminal, this functionality can easily be utilized and is avail-

able throughout the whole system.

In practice, system complexity is not a significant issue for the Beckhoff TwinSAFE

system. In a large press line, for example, it may make sense to cover the differ-

ent safety functions with a common software in a large central safety control sys-

tem, although Beckhoff prefers a different approach: All machines or individual

components effectively have their own safety control units, which can communi-

cate with each other via the network. This decentralized approach with self-con-

tained safety functions is rather untypical for Beckhoff, but what is important in

each case are actual customer requirements, particularly since Beckhoff will also

enable very complex applications with the planned, freely programmable safety

PLC.

In addition to fast implementation of the safety application, a further advantage

of the decentralized safety solution has become apparent in the initial applica-

tions: Despite the fact that this doesn’t typically happen with safety technology,

practical experience with TwinSAFE system commissioning often reveals gaps or

deficiencies in other areas of the project planning. In the past, this often led to

time-consuming problems, but machine safety can now easily be improved with

an emergency stop function or an additional safety door, for example, by simply

adding a TwinSAFE terminal.

TwinSAFE www.beckhoff.com/twinsafe

E-Stop

EStopln1
EStopln2

Restart

EDM1 EStopOut1
EStopOut2

K1 K2

KL6904KL1904

K1

K2

M

K2

K1

electric connection

logic connection
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The TwinSAFE configurator

The complete TwinSAFE system is configured via the TwinCAT System Manager.

All bus parameters can be edited and displayed in the System Manager (unless

they were already set automatically by the system). The safety application is

simply configured via already certified function blocks such as page 5 emer-

gency stop, machine monitor, operation mode, etc. To this end, the required

function blocks are selected and linked with the required safe inputs and out-

puts. Simple handling and typical machine safety function blocks facilitate pro-

jecting and implementation. Complex functions can be implemented by linking

the function blocks via operators such as AND, OR etc.

The finished safety application is loaded into the KL6904 TwinSAFE Logic 

Terminal via any fieldbus connection or via Ethernet. The terminal features its

own user administration that prevents unauthorized access. Manipulation or

unauthorized modification of the application is easily prevented. The KL6904

TwinSAFE Logic Terminal also features automatic version checking.

Via the TwinCAT System Manager, the safety-relevant signals are available to

the TwinCAT PLC in read access mode. Read access to these data has no effect

on safety and means that no signal contacts (which would otherwise be re-

quired) are needed. Analysis of the status messages from all safety-relevant 

terminals such as KL1904 or KL2904 offers unsurpassed diagnostic depth.

Safety I/O
data

Control/
status

Safety
check
data

SafetyHeader Data Data Data CRC

The TwinSAFE protocol developed by Beckhoff enables safety-relevant

data to be transferred via any media (a “genuine black channel”), since

the transfer medium does not contribute to the safety of the system.

Fieldbus systems such as PROFIBUS, CANopen, Interbus or Ethernet 

systems such as EtherCAT can be used in conjunction with TwinSAFE.

All these systems can also be mixed without restriction.

Since advanced automation communication networks (either in the

form of a fieldbus or an Ethernet connection) invariably also include 

a number of non-safety-relevant devices, these must obviously not in-

fluence the safety of the system.

Document GS-ET-26 “Prüfgrundsätze Bussysteme für die Übertragung

sicherheitsrelevanter Nachrichten” (rules for testing bus systems for 

the transmission of safety-relevant messages, available only in German)

describes the following fault scenarios that have to be considered: rep-

etition, loss, insertion, wrong sequence, corruption of messages, delay,

coupling of safety-relevant and non-safety-relevant transfer functions.

The TwinSAFE protocol can handle these and other fault scenarios. The

residual fault rate of the TwinSAFE protocol meets the requirements of

IEC 61508 SIL 3 and is therefore suitable for typical industrial automa-

tion applications. The protocol is variable and automatically adapts to

the data lengths to be transferred. For example, the TwinSAFE protocol

enables Ethernet with 100 Mbits or a serial interface with 10 Kbits to

be used for transferring safety-relevant data. The communication system

is not burdened with unnecessary overhead.

The TwinSAFE protocol is suitable for a range of devices such as digital

I/Os, drive controllers, measuring transducers or laser scanners. The

EtherCAT system may also be used for data transfers. All safety- and

non-safety-relevant data are available to the non-safety-relevant con-

troller (TwinCAT) for further processing or analysis. Excellent diagnostic

functions enable very effective debugging, thereby increasing system

availability. Standard & safety controller and standard & safety bus no

longer have to be separated, which opens up new opportunities.

The TwinSAFE protocol
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The benefits of safe Drive Technology

23 products

Safe I/O technology is essential. The

AX5000 Servo Drive series with the

associated optional card offers real

added value in terms of safety func-

tionality. The Servo Drives can sub-

stitute a wide range of mechanical

machine components. Safety func-

tions such as safely reduced veloci-

ty are essential for commissioning a

machine with 64 servo axes and

without a mechanical vertical shaft,

for example.

The optional card offers personal

protection against inadvertent

restart of the drive axis. It enables

connection of an independent, safe-

ty-relevant drive axis via digital I/Os

or of a drive axis that is fully inte-

grated into TwinSAFE, according to

safety category 3. The AX5000 Ser-

vo Drive covers all main functionali-

ties:

| safe stop,

| safely reduced velocity,

| safe absolute position,

| safely limited step size,

| safe direction of rotation,

| safely reduced torque,

| safe end position monitoring,

| safe software cams and

| safely monitored ramps.

These safety functions cover all ap-

plication requirements, particularly

in conjunction with the derivatives

of the basic functionality: Safely 

reduced velocity, for example, also

includes safe operating stop (at 

zero velocity). Another important

highlight in this context is safely 

reduced torque. Safe direction of

travel monitoring also offers signifi-

cant benefit. For example, it enables

monitoring of potentially dangerous

forward machine motion when a

person enters the protection area,

while permitting harmless back-

ward motion.

With regard to safety aspects, the

AX5000 Servo Drive is similar to a

TwinSAFE terminal, and in terms of

the control logic it is supplied with

individual binary data, just like a

terminal. The principle of simplicity

is therefore retained in the safe

drive, meaning no complex configu-

rations or calculation algorithms

are required in the control system.

Easily configurable functionalities

that the user can activate or deacti-

vate from the standard control 

system are sufficient.

The AS1xxx series of Stepper Motors extends the range of motors for the 

Beckhoff drive system. A total of five variants with rated current values be-

tween 1…5 A are available. In order to simplify the electrical connection, the

Stepper Motors are equipped with pre-assembled plug connectors. Planetary

gear units, incremental encoders and pre-assembled connection cables are

available as accessories.

Stepper Motors are used as actuators or auxiliary axes in machine construction

and automation applications. In conjunction with the TwinCAT automation 

system from Beckhoff, the KL2531 and KL2541 stepper motor terminals enable

simple and cost-effective integration of axes into the overall application.

Cost-effective motion solution:

Stepper Motors complement drive range

Beckhoff complements its range of

highly dynamic drive systems with

AG2100 and AG2200 planetary gear

units for AM3000 Synchronous Servo-

motors. The compact planetary gear

units are designed for applications

where large mass inertia has to be

overcome, or where the inertia ratio

between load and motor prevents dy-

namic motion. The CYMEX calculation

tool enables convenient calculation of

the inertia ratio, i.e. the required

torques and motors. The tool can also

be used to check whether the select-

ed motor can be adapted to the gear

unit.

High-precision planetary 

gear units for 

AM3000 Servomotors

Both planetary gear ranges are char-

acterized by the following features:

| maximum economic efficiency

– low price

– absolutely maintenance-free

– short delivery time

– long service life (>20,000 h)

| high efficiency 

(> 95 % at full load)

| low running noise and smooth

operation

– through maximum 

production quality 

| suitable for cyclic or continuous

operation 

| flexible mounting position

| protection class IP 64

| output shaft with feather key

The planetary gear units are fitted to

the respective motor in the factory, so

that the user receives a complete mo-

tor/gear unit.
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Rollable computer screens that are so thin that they can be stuck as labels on

wine bottles, for example, to show customers a video about the growing region.

– Far flung vision for the future or reality? “With the new PLEDs, it is conceivable

that such applications will become reality in five to ten years,” said John Verwo-

erd, Operations Manager at OTB Display.

Slimline, flexible, self-luminous, orthochromatic and high in contrast – these are

the benefits of the organic light emitting diodes (OLEDs). OLED displays are based

on two different technologies that are already available on the market in a wide

range of variants:

LCD and plasma screens have now become commonplace and the next display generation is already on the horizon in the form of
OLEDs that come in two variants: PLEDs and SM-OLEDs. The company OTB Display from Eindhoven, Netherlands, has developed a
manufacturing technology that enables cost-effective production of these wafer-thin monitors. Last year, the company came up with
a real world premiere: “plug-in” production facilities for PLEDs, equipped with PC control technology from Beckhoff.

24 worldwide | netherlands

PC-based production technique for OLED displays

Tomorrow’s screen
technology

“Plug-in” production plant for PLEDs from OTB Display,

Eindhoven, equipped with Beckhoff control technology.

| PLED (polymer OLED): organic LEDs based on longer-chain polymers that

are applied in liquid solution,

| SM-OLED (small molecules OLED): organic LEDs made up of vacuum-

deposited small molecules.

Using advanced production technology, the “thickness” of OLEDs can be so small

that they are barely visible with the naked eye: usually they are only about 500

nm thick. PLEDs are not only ultra-thin, they are also self-illuminating. PLEDs con-

sist of polymers that let electrons pass in only one direction, causing them to il-
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luminate. Among OTB Display’s customers are companies from the international

electronics industry producing such OLEDs. The know-how is so far advanced that

the systems are fully equipped for the special OLED type the respective customer

wants to produce. The production plants offered by OTB Display are therefore 

directly ready for production.

PC-based system control

When it came to deciding on a control system for a customer-specific PLED pro-

duction plant (see text in box “PLED manufacturing process”), OTB decided to 

use a PC-based control system from Beckhoff with Industrial Ethernet and

PROFIBUS DP networking. The system is controlled by 21 C6320 and C5102 type

Industrial PCs, of which 20 are equipped with 2-channel FC3102 PROFIBUS cards,

which means that the network features 40 PROFIBUS masters.Around 2,300 ana-

log and 3,000 digital inputs and outputs are monitored using the Beckhoff I/O

systems Bus Terminals (IP 20) and Fieldbus Box modules (IP 67).

The PLC and Motion Control functionalities are realized with the TwinCAT au-

tomation software. The system controls a total of 200 axes of both rotating and

linear type. Via PROFIBUS, the system controls vacuum pumps, HF power supply

units for plasma sources, servo-motors, linear motors with reversed operation in

25 worldwide | netherlands

PLED manufacturing process

John Verwoerd, Operations Manager for OTB Display, explains the OLEDs

production process using the example of a customer-specific plant for

PLEDs: “The PLEDs we are talking about are designed as mass products.

This means: For high production runs we have to be able to guarantee 

constant quality. Because PLEDs have dimensions in the nanometer range,

controlled conditions are very important. Furthermore, we need to ensure

that the end product is protected from oxygen and water. Up to now we

used large cleanrooms, which are very expensive, and also very problemati-

cal in terms of transportation to the next production step. For this new

plant we decided to use an in-line production process. That is, we use a

transport system that operates in a hermetically enclosed space with clean-

room conditions. Part of the machine is under vacuum. We therefore have

full control of environmental factors that could influence the end result.

These conditions enable us to produce high quality.”

Inkjet printer
“The line process starts with cleaning of the substrate or the glass plate 

onto which the PLEDs are printed,” explained Verwoerd. “The glass plate

has a certain surface structure with ‘pits‘ that later serve as pixels. This ma-

chine produces PLEDs for MP3 players and other applications. The displays

have 96 x 48 pixels; each pixel consists of three subpixels. One subpixel has

a size of 79 x 234 micrometers. Once the plate has been cleaned, it is taken

to the inkjet printer. This printer must fill each subpixel with a mixture of

solvent and polymer with high precision. Very small droplets have to be 

applied exactly. High-precision positioning is required, especially since the

whole process takes place on the fly!”

Polymers ensure high image brightness
The glass plate is then baked in an oven, where solvent evaporates and is

extracted. During the next step, the emerging PLEDs are taken to a further

inkjet printer that applies a mixture of solvents and color components in

three substeps. The color components are polymers in red, green and blue,

which ensure a bright image. This is followed by another oven, where the

solvent is removed from the product. The plate is then taken to a vacuum

vessel, where a barium-aluminium cathode is vapor-deposited under a

strong vacuum. This is used for injecting the electrons, which in turn are re-

sponsible for the luminous effect of the polymers. The cathode is surround-

ed with several layers of silicon nitride and organic compounds, a process

the Operations Manager Verwoerd refers to as “thin film encapsulation.”

After the treatment in the vacuum vessel, the whole PLED is furnished with

a further coating for protection against scratching and impact. In the last

production step the PLEDs are cut from the glass plate.

OLEDs are applied in layers on a glass plate using an inkjet printer.

Illuminated keyboard – one of the first OLED applications.

OLEDs are also used in MP3 players, PDAs and mobile phones.
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TwinCAT
PLC

Drives

CP7801-1041
DVI/
USB

25 m

Drives Drives

Real-time-Ethernet 17x
Logistics server, SCADA Database Server

Drives

C5102, TwinCAT PLC

Drives

vacuum, and SMC valve terminals. In addition to the PROFIBUS protocol, the 20

Industrial PCs also process the real-time Ethernet protocol from Beckhoff. During

operation, the PC controllers exchange information between the individual

process steps in real-time via Ethernet. The data of a glass plate onto which the

PLEDs are printed are transferred to the next PC, so to speak, where the next

process step takes place.

SCADA tasks are also handled via Ethernet. To this end OTB Display uses Ma-

chineWorX 32, which is part of the Genesis 32 SCADA suite from Iconics. The sys-

tem is used for monitoring the process and for transferring alarm signals, trends

and status information to the user. Two further C5102 Industrial PCs record all da-

ta in a database. The operator can access the SCADA system via 18 customized

Beckhoff Control Panels.

26 worldwide | netherlands

The LEDs consist of several organic materials that are applied in thin layers.

OLEDs are usually no thicker than 500 nm.

Internet connection enables remote maintenance
Production plants from OTB Display are used around the world – particularly in

the Far East and the USA. In order to be able to provide local services, the Eind-

hoven-based company has branches in Singapore, New Delhi and Hilliard (Ohio).

Systems can also be accessed directly via Internet. “From Eindhoven we offer con-

tinuous support for the production processes of our customers,” said John 

Verwoerd. “When it came to selecting a control system, remote maintenance and

control functions were particularly important criteria. TwinCAT not only enables

us to visualize process data via a remote connection, we can also implement pro-

gram changes online (i.e. without stopping the PLC) or monitor or control I/O

points directly. The controllers are also connected to the office or ERP network

and can be accessed via the Internet, naturally via a secure connection.”

Organic Light Emitting Diodes (OLEDs)

The abbreviation OLED stands for organic light emitting diodes. OLEDs 

consist of different organic materials that are applied in thin layers with a

thickness of usually no more than 500 nm. If an electric current flows

through them, these materials illuminate strongly. This phenomenon is 

referred to as electroluminescence. Since the display is self-illuminating,

no background illumination is required. OLEDs therefore have a significant

advantage: they only consume about one third of the energy of current

monitors. A voltage of 2 to 10 V is sufficient. Moreover, the monitors have 

a much greater viewing angle (179 degrees). OLED displays are also less

temperature-sensitive and more cost-effective to produce. OLEDs with 2"

image diagonals are currently mainly used in smaller mobile devices such

as phones, cameras, PDAs or MP3 players, although OLED displays with a 

1-meter image diagonal are also available today.
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Decision for Beckhoff
“The decision to use Beckhoff as supplier for control components was based on

thorough deliberation,” said John Verwoerd: “After a comprehensive selection of

comparable products, we carried out hardware and software tests. From these

tests Beckhoff emerged as the winner, not just because the company has the tech-

nical edge over its competitors. We were also happy with the price/performance

ratio. Since it is a new machine, an important factor for us was modular expand-

ability of the number of inputs and outputs. Flexibility and transparency were the

winning features. Another important feature was the ability to start and shut

down the software online. In this way we are able to install new program com-

ponents without having to stop the machines. Local support through IAL, the

Beckhoff partner in the Netherlands, was another important factor.” Having 

successfully developed PLED production machines, OTB Display is currently de-

veloping machines for SM-OLEDs.

OTB Display www.otbdisplay.com

Industrial Automation Link BV wwwial.nl

Drives
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The glass plates with OLEDs are transported inside the machine.

Due to the in-line manufacturing process no costly cleanrooms are required.

OTB Display uses a Beckhoff control system with Industrial Ethernet and 

PROFIBUS DP. Control tasks are handled by 21 Beckhoff Industrial PCs.
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The overall project, which was implemented by the company ACR from Pavia di

Udine, involved the refurbishment of the actual building, the stage tower, the

stage equipment, the offices, the technical equipment (such as the systems for

moving the stage sets), in order to ensure compliance with current regulations

and provide a safe, modern and comfortable environment.

The automation of the whole stage area and the backdrops was implemented by

the company Elettrica Ducale snc, based in Cividale del Friuli, Italy, who special-

ize in this type of work: One of Elettrica Ducale’s previous projects involved 

the development of the control system for the famous “Teatro Giuseppe Verdi”

in Trieste.

The modernization of the electrical systems and the automation technology at La

Scala in Milan particularly focussed on the control and safety processes for mov-

ing the stage equipment.

Everything is mobile

The advanced new stage machines are a technical showpiece. The stage at La

Scala in Milan consists of a movable central section measuring 20 x 18 m, which

is subdivided into a total of 15 elements with different widths that can be moved

independent of each other and with variable speed via electrical winches. The

28 worldwide | italy

TwinCAT controls opera and ballet stage set

High-tech performance 
at La Scala in Milan

After a three-year conversion, La Scala in Milan, one of the world’s most famous opera houses, presents itself in new glamour.
The auditorium and the foyer were elaborately restored and now feature improved acoustics. The whole stage equipment was mod-
ernized with PC control technology from Beckhoff. The complex movements of the stage set are controlled with TwinCAT automa-
tion software.
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stage floor is split into three sections that can also be moved independently. In-

dividual or synchronized lifting motions over a total distance of two meters and

with different speeds are possible. Around 150 motors (with capacities ranging

between 0.75 kW and 160 kW), driven directly or via frequency converters, are

used for moving the stage.

Cable pull systems comprising 60 winches with one or several cables handle the

movements of the stage sets and backdrops. These winches can be coupled elec-

trically, so that complex and heavy structures can be lifted without problem.

TwinCAT is at the heart of the stage automation

At La Scala in Milan, TwinCAT automation software is at the core of the stage au-

tomation.The PLC and Motion Control software coordinates all movements of the

stage show. “The TwinCAT development environment with its advanced pro-

gramming languages has enabled us to realize complex functions very quickly

and easily. In this way we were able to develop a complex, yet compact program,”

said Giuseppe Colussi, Project Manager at Elettrica Ducale.

The application is distributed across four C6140 Industrial PCs that are linked with

CP78xx series Control Panels via DVI and USB. The 15" touch panels enable con-

trol of the whole stage configuration. The stage technology comprises approx.

3500 digital inputs, 1600 digital outputs, 100 analog inputs and outputs and 72

axes with 21 auxiliary encoders. The I/Os are coupled with the PC Control via Bus

Terminals and the fast and failsafe Lightbus. The frequency converters are inte-

grated via PROFIBUS.

The state-of-the-art system enables individual productions to be arranged and

dismantled much more quickly. At the “rejuvenated” La Scala, two different per-

formances can now be offered on consecutive days, and the repertoire of 80

opera and 45 ballet evenings per season could be increased significantly.

Scala di Milano www.teatroallascala.org

Beckhoff Italy www.beckhoff.it

TwinCAT www.beckhoff.com/twincat
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All stage movements are continuously monitored via 997 position switches, 725

process sensors, 480 limit switches, 72 absolute encoders and 117 incremental 

encoders, in order to ensure maximum functional and safety standards. The SSI encoder

values (2 per control axis) and the incremental encoder values (1 per control axis) are

read via the Lightbus system.

The complex stage set movements at La Scala in Milan are controlled 

with TwinCAT automation software.
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Processing of solid, liquid or gaseous substances in production facilities in the

chemical, pharmaceutical or food industries requires precise knowledge of the

composition of product streams. Many production facilities still rely on laborious

sampling and laboratory analysis. The SpectroBAY® online spectroscopy platform

enables real-time logging and transfer of this information to the plant control 

systems.

Platform concept for maximum flexibility
The SpectroBAY® online spectroscopy platform is a modular analysis system us-

ing different complex analyzers on the process side. On the control system side,

it enables provision of measurement readings and information in the format re-

quired by the user (customer).

Spectrometers for the spectral ranges of near-infrared (NIR), medium-infrared

(MIR), visual (VIS) and ultraviolet (UV) are used as complex analyzers and in 

Raman spectroscopy. This platform makes analyzers that are primarily designed

for laboratory measurements usable for online application.

Integration with the process is preferably achieved via optical fibers connecting

the spectrometer with the measuring probe in the system. One or several probes

can be connected to an analyzer.

The spectrums obtained with the analyzers are evaluated on an Industrial PC us-

ing associated software. The “Analyzer Remote Transfer Software” (ARTS) devel-

oped by BTS enables data transfer to the control system. The analyzer software

also deals with visualization and archiving of the values and events, and it gen-

erates the NAMUR signals for function control, failure, and maintenance require-

30 worldwide | germany

The SpectroBAY® online spectroscopy platform from Bayer Technology Services GmbH (BTS), a subsidiary of the Bayer Group,
handles process quality monitoring and determines the concentration of complex mixtures of substances. In addition to the spec-
troscopy system itself, optimum process monitoring requires interfacing with the production process. The data link with the control
system was realized simply and cost-effectively with the BX3100 PROFIBUS DP Bus Terminal Controller from Beckhoff.

Beckhoff control technology in the process industry

SpectroBAY® – online data 
for more efficient processes
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ments. The aim of ARTS is to offer users a parameterization-based option for

adapting the measuring system to their requirements without the need for spe-

cial programming or fieldbus know-how.ARTS reflects the modularity of the Spec-

troBAY® concept. On the process side, the analyzer can be selected from a list.

The data link is specified on the control system side.

Beckhoff components offer full system control
The data link to the control system is realized using a BX3100 PROFIBUS DP Bus

Terminal Controller. PC and BX are connected via a serial protocol. The BX3100

independently detects which Bus Terminal I/O modules are connected and trans-

fers this information to the analyzer software, which then generates a parame-

terizable list. The relevant parameters, such as the measuring range, for example,

are selected from this list and transferred back to the BX3100.

Dr. Helmut Berg, Account Manager for BTS, said, “The advantage of this solution

is that the modular Bus Terminal system can easily be expanded at a later stage:

A new Bus Terminal simply has to be mounted on the DIN rail, read, and para-

meterized.”

In addition to analog data transfer, the system also offers transfer via PROFIBUS

DP or Modbus RTU/TCP. The BX3100 provides a fixed process image that can eas-

ily be configured on the control system side. In cases where the communication

parameters are not detected automatically by the BX3100, they are specified on

the control system side, selected from the ARTS software via menus, and trans-

ferred to the BX3100. Once communication has been established on this basis,

subsequent modifications can easily be implemented through parameterization.

In addition to transfer of the raw measured data between the PC and the control

system, the BX3100 also deals with the watchdog function for the PC. Via the

BX3100, SpectroBAY® continuously provides the control system with information

on the state of the measuring systems (e.g. “PC is being rebooted”).

Intelligence fully utilized
The PLC functionality of the BX3100 is also used in the application. In many cas-

es, external sensors or actuators have to be linked with the measuring system.

One example is regular cleaning of measuring probes for powder measurements

or temperature readings. Simple parameterization via ARTS enables the required

functionality to be implemented on the BX3100.

The communication between PC and BX is based on predefined telegrams. The

flexible BX programming options enabled the complete telegram exchange, in-

cluding fault management and watchdog monitoring to be separated complete-

ly from the application functions. This program architecture is a prerequisite for

validation of the software for application in the pharmaceutical and food indus-

try.

The Beckhoff components support the full remote control capability of the over-

all system. A modem or ISDN connection provides a cost-effective and efficient

means of calibration, as well as fast global support from BTS regarding technical

issues, model refinement, or validation tasks.

Bayer Technology Services GmbH www. bayertechnology.com

Bus Terminal Controller BX3100 www.beckhoff.com/bx/
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Bayer Technology Services GmbH (BTS),

a subsidiary of the Bayer Group, is a solution

provider for process automation and plant and

process engineering with approx. 2,200 staff

worldwide.

NIR measuring cell in the process,

tailored to operational requirements.

BX3100 Bus Terminal Controller for PROFIBUS DP.

SpectroBAY® online spectroscopy

platform.
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Overview of the sandwich panel welding line. The plant 

is controlled via TwinCAT CNC. Programming was done by

Beckhoff Automation Oy, Finland.

The result is an innovative machine concept that can be tailored to the customer’s

production needs. Even an existing welding line can also be easily upgraded as

the customer’s production needs change.

The laser welding system developed for Kennotech Oy produces 3 x 14 m steel

sandwich panels that are used in a wide range of sectors such as transportation,

construction, shipbuilding and the process industry. Heikki Saariluoma, Manager

in charge of Laserplus laser materials processing systems, says that the essential

part of the machine is the control system. “The pioneering technology and cost-

efficiency were important factors in the decision to implement EtherCAT,” Saar-

iluoma explained. “The basic features of fieldbus technology are exploited in this

technology. The main requirements for the control system of the machine were

modularity and scalability. Beckhoff’s control platform with the C6340 Industrial

PC as master computer and EtherCAT as fieldbus met both requirements to our

full satisfaction.”

Laserplus www.laserplus.net

Beckhoff Finnland www.beckhoff.fi

EtherCAT www.beckhoff.com/ethercat

TwinCAT CNC www.beckhoff.com/twincat

Until now the latency time of serial buses has prevented fast servo controls based on fieldbus platforms. Beckhoff’s new Ethernet-
based EtherCAT real-time fieldbus now boosts data transfer speeds to ten times that of conventional systems. EtherCAT combined
with PC-based TwinCAT CNC control, which is already fast, raises serial bus performance to an entirely new level.

The Finnish company Laserplus Oy, based in Riihimäki, operates in two main laser

technology sectors. The company designs, manufactures and repairs modular

laser materials for processing and materials handling systems. Laserplus also acts

as a laser machining contractor using its own 2D and 3D laser cutting and weld-

ing equipment. The company’s strategy is to use lasers to enhance product qual-

ity, reduce manufacturing costs and speed up manufacturing times.

The EtherCAT fieldbus is largely incorporated in the sandwich panel welding line

manufactured by Laserplus Oy, which combines extensive experience in laser ma-

terials processing, specialized expertise in machine construction and Beckhoff’s

modular control system. The complete machine is controlled via TwinCAT CNC.

The user interface – also from Beckhoff – was written in Visual Basic (G-Code)

and communicates with the CNC via TwinCAT ADS.
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EtherCAT enhances 
efficiency of 
laser welding systems
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“Automation in Motion”
seminar series 

The “Automation in Motion” seminar organized by the

Finnish Beckhoff subsidiary in Hyvinkää took place for the

5th time in February. The event featured presentations on

Beckhoff TwinSAFE safety technology and EtherCAT, as well

as seminar workshops where customers had opportunity to

present and discuss topics of their choice from their special

areas of application.

Another interesting and welcome aspect of the day was the

option of talking to other users of Beckhoff components.

“Our seminar forum offers opportunity for discussions with

colleagues from other companies. This often leads to new

ideas that can be applied to system development activities

in their own company”, said Mikko Uuskoski, Managing Di-

rector of the Finnish Beckhoff branch, and continued: “Our

customers represent a wide range of applications, including

fast machine tools and building automation systems.”

Beckhoff’s Finnish clientele has expanded significantly over

recent years, with the focus shifting from component cus-

tomers to users of system solutions. “This development

makes the quality of our service and support all the more

important”, said Uuskoski: “In addition to high-quality

products, our customers require high-quality service. Our

sales, technical support and training activities therefore

have to be coordinated and tailored to the requirements of

our customers, so that they can implement automation sys-

tems into their plants exactly according to schedule.”

Universal control technology
Laserplus demonstrates the universal applicability of Beckhoff control technology.

Not only the welding lines are equipped with Beckhoff technology, but also 

the building automation system of the new company building currently under con-

struction at Hämeenlinna, where the company will relocate to in the spring of 2006.

Beckhoff components control the heating, ventilation and lighting systems of the

new building. The intelligent building control is based on BX9000 Ethernet Bus Ter-

minal Controllers. The web server is used as user interface, so Internet Explorer can

be used anywhere across the network for changing controller parameters. The user

interfaces are assigned different user rights: Maintenance personnel, for example,

is allowed to change controller parameters, whereas other users are only able to 

adjust their office comfort levels.
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I/O and drives are integrated in the control

system via EtherCAT for high-performance

positioning.

Heikki Saariluoma, Director of Laserplus Oy, said (left): “The hardware was selected based 

on demanding requirements, and that is why we decided to use the Beckhoff IPC C6340.

The Visual Basic .Net-based user interface was developed by Beckhoff according to our 

requirements.“ Right: Petri Lämsä, Head Designer at Laserplus Oy.

Mikko Uuskoski, managing director of Beckhoff Finland
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Sogem FL, based at Paimboeuf, in France, is part of the Sogem Group and spe-

cializes in production lines for biscuits and confectionery. All processes, including

the oven, press, deep-freeze chamber and feeding of packing machines are fully

automated.

The “Concept Capper” decorating machine is one of the most efficient produc-

tion lines in its segment. A simple machine (1 decorating head and 1 head for the

coating) can process up to 200 rows of confectionery per minute. Doubling the

number of nozzle tubes enables throughput to be increased to up to 350 rows, or

products decorated on both sides can be produced.The horizontal and vertical ax-

es of the “Concept Capper” are driven independently by Beckhoff AX2000 or

AX2500 Servo Drives, ensuring maximum precision and flexibility. The machine

settings (dosage, pressure on the confectionery, position, thickness, defects etc.)

can be modified during production, because all valves can be controlled individ-
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A sweet solution: TwinCAT decorates biscuits

Costs reduced,
reliability increased

With the modular “Concept Capper,” a decorating machine for filling and decorating confectionery foods, Sogem FL
is breaking new ground in control technology: The control platform, consisting of Industrial PC, Control Panel, I/O com-
ponents, Servo Drives and TwinCAT automation software from Beckhoff, offers a high-tech automation solution that
meets stringent requirements in terms of precision and flexibility.
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ually via the Control Panel without having to stop the machine or open the flaps.

The individual product recipes are stored automatically.

Intelligent decorating head

Sogem offers different decorating heads with different technologies, dependent

of whether the decorating material is a low-viscosity substance or a product with

higher viscosity. Unlike conventional nozzle tubes, where the decoration is sys-

tematically applied either to all products or no product within a row, the deco-

rating heads from Sogem are able to block individual nozzles if a defective prod-

uct is detected. The positioning head uses a photocell to check the presence of

confectionery and, as an option, a camera to check the shape of the product

placed. This is ideal for sticky products, such as jam or caramel, particularly dur-

ing decoration on the oven conveyor.

Efficient control architecture 

optimises production costs

The previous control solution used by Sogem consisted of a PLC handling I/Os

(e.g. management of operating/stop modes, error handling, etc.), a separate Mo-

tion Control solution, and an Industrial PC for the HMI and for communication

with the Ethernet company network.

The new, PC-based control architecture integrates PLC, Motion Control (for syn-

chronization of 2 to 30 axes), full I/O management, and visualization.A PC is used

as central control unit. The system is operated via Beckhoff Control Panels with

touch screen. The previous system required five networks, now only two are re-

quired: Ethernet for communication and integration into the company network,

and SERCOS for axis control and interfacing the I/Os.

SERCOS networking for drives and I/Os

“Overall we reduced the number of system components significantly and now

largely use standard components, ” said Rodolphe Duchateau, Control Expert at

Sogem. “This automatically led to a reduction of purchasing and installation

costs. Not only that, due to the smaller number of individual components the risk
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of faults is also minimized. Where other manufacturers would have proposed a

second fieldbus for the I/Os, Beckhoff has opted for processing of the I/Os on the

same network, thanks to the existence of SERCOS BK7520 Bus Coupler,”

Duchateau continued.

“Moreover, subnets for AS interface sensors and actuators can be configured via

the KL6201 AS interface master terminal. The time required for electrical wiring

is thus reduced by half. It took four weeks to fully wire the machine in the former

version versus just two weeks for the new version,” said the Control Expert.

Development environment for PLC 

and Motion Control

“The special technological advantage of the new controller is that all functions

have a common development environment and run on the same hardware,”

Rodolphe Duchateau pointed out. “The TwinCAT control software integrates PLC

(TwinCAT PLC), axis positioning (TwinCAT NC PTP), axis synchronization (TwinCAT

Cam Design Tool) and axis coupling (TwinCAT NC Camming).” “A further benefit

is that the development time per project has been reduced significantly. The 

TwinCAT PLC software enables us to focus development work on functional mod-

els of the object type that have been pre-programmed and tested,” said Mathieu

Boucard, Head of Advance Development at Sogem. “Central management of ma-

chine data is an important factor for us, as is the option of protecting individual

program elements, concerning the ’vital’ functions of the machine, i.e. we are able

to define and control access at different levels such as maintenance personnel,

developers, automatic control technicians, etc.”

For Sogem the future belongs 

to PC-based control

“The Beckhoff control solution is characterized by its consistent openness. For ex-

ample, the system can easily be expanded with further axis robots, e.g. for load-

ing the machine. Or we can integrate elements from third-party suppliers into the

control system,” said Rodolphe Duchateau. “This is what sets Beckhoff apart from

its competitors. The high modularity of the I/O components enables us to expand

our system at any time, or to replace elements via simple plug-and-play.”

“PC-based control technology is without doubt the future of automation. It is a

reliable solution that is faster and much more cost effective, and we were able to

integrate without problem, thanks to technical support from Beckhoff,” said

Rodolphe Duchateau, expressing his satisfaction with the new “Concept Capper.”

“The solution was implemented without compromize in terms of reliability. The

software PLC is not only just as reliable such as a hardware controller, it also of-

fers shorter cycle times (< 1 ms).”

Sogem FL www.sogem.fr

Beckhoff France www.beckhoff.fr

AX2000/AX2500 Servo Drives www.beckhoff.com/drives

The horizontal and vertical axes of the “Concept Capper” are 

driven by Beckhoff AX2000/AX2500 Servo Drives, thereby ensuring

maximum precision and flexibility.
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According to the modern sign at the entrance, the new wing was built by Fred-

erick II. In 1740 the King of Prussia issued the order for the construction of this

section of the building, the upper floor of which he used as a residence. Part of

the new wing, which has a distinctly different style from the older main section,

was recently refurbished as part of a 15-month design and construction project

and equipped to meet the requirements of a modern, multi-functional exhibition

space, taking due account of conservation requirements.

Museum exhibition rooms 
meet stringent requirements

On the eastern ground floor, below the magnificent “Golden Gallery” and the for-

mer residence of Frederick II, ultra-modern equipment was installed across an

area of 570 square meters. The refurbishment had to meet strict building conser-

vation criteria, while at the same time creating conditions that meet the require-

ments of the relevant standards for international artwork exchanges.All seven ex-

hibition rooms are fully air conditioned. Room temperatures are maintained be-

tween 15 and 22 °C, while humidity can be controlled between 40 and 65% RH.

Advanced lighting technology in conjunction with motor-driven blackout and

glare protection blinds enables an almost unlimited number of lighting scenarios

to be created.

The tall, historic windows were fully refurbished. An advanced second window

level was added on the inside, representing the separation level for the climatic

zone from a building physics point of view. Some of the old window sash ele-

ments were equipped with electric drives for desmoking purposes.

Two climate sensors in each exhibition room measure temperature and humidity.

The air quality in each room is monitored via CO2 sensors. If a reduction in air

quality is detected, additional ambient air is introduced.

Modern convector units with air humidification and heating & cooling registers

operate in conjunction with an air supply and exhaust system with integrated
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Advanced Beckhoff building technology for historic palace

Royal sense of space in the new wing 
of Charlottenburg Palace in Berlin

The seven rooms in the eastern part of the new wing of Charlottenburg Palace were recently converted (with funding from the
Prussian Palaces and Gardens Foundation of Berlin-Brandenburg to the tune of 1.6 million euros) and are now among the most 
advanced and safest exhibition rooms in Berlin. The highly efficient and complex building control system that deals with indoor 
climate and light & safety functions was implemented by IMAS Falkenberg Messtechnik GmbH in collaboration with Hermsdorf-
Steuerungstechnik. At the core of the system are Ethernet components, Industrial PCs and Control Panels from Beckhoff.

Charlottenburg Palace in Berlin

Photo: Murza, Copyright © SPSG
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heat recovery. The system is based on local air conditioning units installed in the

window recesses. Room-based, full air-conditioning enables compliance with

strict indoor climate requirements, while operating very efficiently.

The installation of individual air-conditioning units in the window recesses also

led to a decentralization of the automation system.The different control elements

were installed behind the skirting boards in the individual rooms, enabling full lo-

cal air-conditioning, lighting and window control in line with conservation re-

quirements.

Underfloor power supply and communication connections were installed under

the historic parquet floor that was fully restored as part of the project.

Playing field for exhibition architects

Three lighting track systems are suspended from the ceiling and can be controlled

individually and equipped with different luminaires and reflector lamps for spe-

cial effects and emphasis. The lamps installed in the upper section of the track

system are dimmable. In conjunction with the ceiling, they enable excellently con-

trollable indirect background illumination. The emergency lighting components

are also integrated into the lighting system. All sockets can be switched sepa-

rately via override control. Separate power supplies according to DIN VDE 108 en-

sure safe operation of the exhibition rooms.

The historic rooms have thus been turned into a “playing field for exhibition ar-

chitects.” The creative opportunities for temporary exhibitions of all kinds are al-

The different control elements were installed behind 

the skirting boards in the individual rooms, enabling 

full local air-conditioning, lighting and window control

in line with conservation requirements.

Three lighting track systems are suspended 

from the ceiling and can be controlled individually 

and equipped with different luminaires and reflector

lamps for special effects and emphasis.
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most unlimited. This versatility is supported by the ability to parameterize the sys-

tems freely via the PLC control program in the software PLC.

The client required proper desk-based PC operating levels and a high-quality on-

line climate monitoring system. These requirements could be quickly and easily

met by integrating the control PCs in the existing IT structures and making them

accessible across the whole corporate network via the TCP/IP protocol.

Division of tasks with the CX1000 Embedded PC

All data points are monitored via Beckhoff Bus Terminals. The individual I/O sta-

tions are linked via a Fast Ethernet network. For safety and operational reasons,

the control and regulation tasks are distributed across three modular CX100x-

type Embedded PCs. Together with 10 subsidiary BK9000 Ethernet Bus Couplers,

including associated input and output terminals, the first CX1001 controls four of

the seven exhibition rooms. The remaining three rooms are controlled by the sec-

ond CX1001 with 9 subsidiary BK9000 and the associated Bus Terminals. A

BC9000 Ethernet controller processes all status messages from the monitored

zones. A third CX1000 deals with the spatially remote central building services in-

stallations. It deals with weather-dependent control of the heating circuit, de-

mand-based precontrol of the cooling circuit, and control of the refrigeration and

water softening units. Furthermore, it is responsible for logging hot & cold water

and electricity consumption and provides numerous operational data for the au-

tomation system. It also acts as the master for a BK9000 with I/O terminals for

controlling the heating system and logging the indoor climate in the new pavil-

ion attached to the palace.

The individual substations are networked via optical fibers, standard cables, and

a 32-port switch. A 19" slide-in C5102 Industrial PC and a 12" inch CP6801 built-

in Control Panel with touch-screen form the visualization and control platform for

the whole system. The system can be operated and monitored by different users

(with associated user rights) via the network or a dial-up connection. Further-

more, all technical components can be operated separately and independent of

the automatic mode via a software-based manual operating level.

The control system transfers all measured values and all relevant process data

with different sampling rates to an SQL application that also runs on the central

C5102. Compliance with the temperature and humidity setpoints can be moni-

tored continuously and all measured values can be archived in digital form. Op-

erational data and the system control dynamics can be monitored via SQL from

different PCs in the customer network, with the aim of maximizing the energy ef-

ficiency of the advanced system.

Hermsdorf Steuerungstechnik: www.steuerungs-technik.com

Prussian Palaces and Gardens Foundation Berlin-Brandenburg:

www.spsg.de

www.beckhoff.com/CX
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The system can be operated and monitored by 

different users (with associated user rights) via

the network or a dial-up connection. Further-

more, all technical components can be 

operated separately and independent of 

the automatic mode via a software-based 

manual operating level.

Embedded PC CX1000 with modular 

Bus Terminal I/O.
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“A Plugfest is a kind of LAN party for developers,” said one partici-

pant in an attempt to describe this event to his colleagues. Not a

bad comparison, even though Plugfest doesn‘t focus on PC games,

but on synergy between devices. The EtherCAT Technology Group

(ETG) held the first of these interoperability meetings at the end of

January 2006 – 15 manufacturers offering a total of more than 50

different EtherCAT devices had followed the invitation. Groups of

slave devices were commissioned in turn in four different master

implementations. All devices could successfully be operated in a

network within a short space of time.

A special highlight was the demonstration of tool providing access

to a running EtherCAT network from the notebook of the commis-

sioning engineer via UPD/IP to the master, which provides transpar-

ent access to the device in the network. While drive control and I/O

updates take place with very short cycle times via the EtherCAT sys-

39 ETG

Inaugural EtherCAT
Plugfest well attended
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tem, EtherCAT devices can be accessed from any point via configuration

or diagnostic tools. Existing manufacturer tools can be connected to

this interface quite easily. This EtherCAT feature will be demonstrated

with several masters and tools at the EtherCAT Technology Group stand

at this year‘s Hanover Fair (hall 9, stand F13).

Plugfests are no substitute for the official conformance tests currently

being prepared by ETG, but they provide an excellent pragmatic inter-

operability and implementation test and offer developers valuable 

information and ideas. Devices that are ready to be tested at a Plugfest

merit a high degree of confidence. Plugfests also contribute to the 

further development of specifications by enabling interpretation gaps 

to be detected and closed. The next EtherCAT Plugfest will take place

on April 4/5.

EtherCAT in a nutshell

EtherCAT technology continues to spread rapidly around the 
world. Beckhoff is responding to this development by offering appli-
cation-oriented training sessions for users and manufacturers.
Current EtherCAT workshops focus on “EtherCAT Evaluation Kit”,
“Master Sample Code” and other topics. For further dates see
www.ethercat.org.

EtherCAT training session at the Beckhoff headquarters in Germany with international

participants from Switzerland, Liechtenstein, France, Israel, South Korea, Australia and

other countries.
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Samsung Electronics Mecha Center selects EtherCAT 
for ultra high precision motion positioning.

Mecha Center has selected EtherCAT as com-

munication technology for a complex Motion

Control. The EtherCAT networked handling sys-

tem is responsible for both fast and most accu-

rate positioning in the production processes.

EtherCAT is also intended for interlinking vari-

ous production steps.

The application is most demanding: high han-

dling speed is paired with ultra precise posi-

tioning requirements. The substrates are fed by

linear motors with 0.5 m/s, and then positioned

in the “coarse” stage with an accuracy of 2µm.

A second fine stage using a voice coil motor

(VCM) is used for final positioning with an ac-

curacy of under 0.1µm. This hybrid stage mech-

anism has no mechanical coupling between

coarse and fine stage, the Motion Control coor-

dination is solely done by the PC based control

system using EtherCAT.

For this application, Mecha Centers Innovative

Equipment Technology Research Team imple-

mented EtherCAT in a number of devices, which

are intended for Samsungs own use: The IPC

and EtherCAT master controls both the linear

motor drives and the voice coil motor drives.

The laser interface module provides the laser 

interferometer interface for the fine stage posi-

tion feedback, whilst the encoder interpolators

deliver the position feedback for the coarse

stage. In order to meet the diverse require-
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With more than 70 participants, the recent EtherCAT training classes 

offered by the ETG were also well attended. On March 14, parallel

EtherCAT training sessions for developers and sales staff of ETG mem-

bers were held near Frankfurt. ETG offers such training classes on a reg-

ular basis in order to introduce the latest technology to new members.

The ETG continues to grow rapidly – the threshold of 300 member com-

panies from around the world is expected to be exceeded soon – lead-

ing to continuously increasing demand for associated training sessions.

The developer training session is also regarded as a preparation semi-

nar for the Technical Committee meeting, which will take place the day

after the training class. The Technical Committee serves as a forum for

ETG members. Under Dr. Dirk Janssen as chairman, the committee dis-

cusses extensions for the technology and implementation guidelines

and acts as a forum for presenting tools and EtherCAT chips. The Techni-

cal Committee meetings are regularly attended by about 40 experts.

Special topics are delegated to smaller task forces as required.

ments of high velocity and high precision, short

cycle times of down to 100µs are employed:

the application makes full use of EtherCATs

high performance.

Taegon Park, Senior Engineer at Samsung Elec-

tronics Mecha Center states: “Mecha Center is

dedicated to turning imaginative ideas into

groundbreaking technologies that maximize

competitive edge in manufacturing leading

products. In order to maintain our leading edge,

we select the best available control technolo-

gies.” His colleague Jinyeong Yun, also Senior

Engineer, adds: “Due to its unique combination

of high performance, low cost and ease of use

EtherCAT is an ideal fit for our demanding 

applications. Within a short period of time we

were able to implement several EtherCAT 

devices, and we were pleased with the level 

of support provided by the EtherCAT organiza-

tion.”

Martin Rostan, Executive Director of the 

EtherCAT Technology Group: “Companies that

are technology leaders in their field are always

the first to adopt new advanced automation

technologies like EtherCAT. Although Mecha

Center is only one of several Samsung research

centers, Mecha Center’s commitment to 

EtherCAT is an important sign for this key in-

dustry and beyond. It underlines as well that

EtherCAT has established itself as an open tech-

nology that meets the technical and strategic

requirements of leading vendors throughout the

world.”

Samsung Electronics Co. Ltd. is a global leader

in semiconductor, telecommunications and digi-

tal convergence technology. The company man-

ufactures a wide range of products from con-

sumer audio/visual and computer related prod-

ucts, telecommunications, and home appliances

to semiconductors and is the world’s largest

producer of memory chips, TFT-LCDs, CDMA

mobile phones, monitors and VCRs. Established

in 1969, today it employs over 120.000 people

in 47 countries worldwide. Samsung Electronics

Mechatronics Center was established in the

early 1980s with a mission to increase produc-

tion competitiveness as one of the core factors

required to be a top world-class company.

EtherCAT training classes
well attended
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The variety of products presented by ETG at HMI illustrates the versatility of the

technology and the range or applications: EtherCAT integrates I/O bus, drive bus

and safety bus in a single system. Very simple optional line redundancy without

special hardware requirements and hot connect / hot swap functionality under-

lines the suitability for applications with high availability requirements.

At SPS/IPC/DRIVES show last November in Germany, 15 different manufacturers

presented EtherCAT masters. In addition to hardware and software, EtherCAT

master and slave device implementation services were also offered. Visitors also

showed a particular interest in Drive Technology products, including a demon-

stration of Servo Drives from different performance classes. A variety of I/O de-

velopments indicated that EtherCAT is rapidly becoming a standard feature in the

automation industry.

AT HMI around 40 manufacturers will present EtherCAT products and innovations

at the ETG stand. A special highlight will be the multi-vendor demonstration of

the EtherCAT masters, which offer a diversity that is unrivalled in the market.

EtherCAT-supported drive applications will also be on show. Exhibits will feature

Servo Drives from a wide range of performance classes, including frequency con-

verters and drive controllers – which can be seen in operation.

A further highlight on the ETG stand will be a demonstration of tool access to a

running EtherCAT network: From the notebook of the commissioning engineer,

the master providing transparent access to the device in the network can be ac-

cessed via UPD/IP. Existing manufacturer tools can be connected to this interface

quite easily.

The main information at a glance:
| Hanover Fair 2006, Germany, April 24–28, 2006

| Opening hours: Monday–Friday 9am –6pm

| ETG stand: Hall 9, Stand F13

Germany

Hanover Fair

April 24–28, 2006

Hanover

Hall 9, Booth F13

www.hannovermesse.de

SPS/IPC/DRIVES

November 28 –30, 2006

Nuremberg

www.mesago.de/sps

Austria

VIENNA-TEC

October 10 –13, 2006

Vienna

www.vienna-tec.at

Switzerland

automenschion

June 20–22, 2006

Zurich

www.automenschion.ch

China

FA/PA

June 28 – July 01, 2006

Beijing

Booth 136, 137

www.cameta.org.cn/english/exhibition

Factory Automation ASIA

October 10 – 13, 2006

Shanghai

www.factory-automation-asia.com

USA

SEMICON West

July 10 – 14, 2006

San Francisco

South Hall, Booth 446

www.semi.org

For additional information:

www.ethercat.org

New EtherCAT products 
at Hanover Fair 2006

At the 2006 Hanover Fair in Germany between 24th and 28th April,
the EtherCAT Technology Group will present a wide range new 
EtherCAT products in hall 9, stand F13: With more than 80 different
components and devices, EtherCAT now covers the whole range of
automation technology.
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Trade shows ETG
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Review SPS/IPC/DRIVES

43 events

At SPS/IPC/DRIVES in Germany last November,

Beckhoff presented its complete range of IPC,

I/O, drive and automation products, as well as 

industry-specific control solutions, across a floor

area of 1,000 sqm.
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Trade shows 2006

Europe

Germany

light + building

April 23 – 27, 2006

Frankfurt

Hall 9.0, Stand D50

www.light-building.de

Hanover Fair

April 24 – 28, 2006

Hanover

Hall 9, Stand F06

www.hannover-messe.de

ACHEMA

May 15 – 19, 2006

Frankfurt

Hall 10.2, Stand K36-N38

www.achema.de

AUTOMATICA

May 16 – 19, 2006

Munich

Hall B 1, Stand 331

www.automatica-muenchen.de

Motek

September 26–29, 2006

Sinsheim

Hall 7, Stand 7028

www.motek-messe.de

EuroBLECH

October 24–28, 2006

Hanover

Hall 11, Stand G15

www.euro-blech.de

SPS/IPC/DRIVES

November 28–30, 2006

Nuremberg

Hall 7, Stand 406

www.mesago.de/sps

Switzerland

automenschion

June 20–22, 2006

Zurich

www.automenschion.ch

Austria

VIENNA-TEC

October 10 –13, 2006

Vienna

Hall C, Stand C0307

www.vienna-tec.at

Denmark

Automatik

September 05 –07, 2006

Brøndby

www.automatik2006.dk

Finland

Tekniikka

October 04 –06, 2006

Jyväskylä

Stand C-411

www.jklpaviljonki.fi/tekniikka2006

France

SCS Automation & Control

December 05 –08, 2006

Paris

Hall 6

www.scs-automation.com

Gas, Oil, Technologie

May 23–26, 2006

Ufa

www.bvkexpo.ru

TECHNOEXPO

September 05 – 07, 2006

Saratov

www.expo.sofit.ru

PTA

September 18 – 20, 2006

Moscow

www.pta-expo.ru

Oil & Gas

September 19 – 22, 2006

Turmen

www.tyumfair.ru

Energy Saving

September 27 – 30, 2006

Irkutsk

www.siboexpo.ru

44 events

Latvia

Baltic Industry

October 25 –28, 2006

Riga

www.prima.lv

Russia

Energy Saving

March 28 –31, 2006

Chelyabinsk

www.expo.chelsi.ru

MIPS

April 04–07, 2006

Moscow

www.mips.ru

Building & Repair

May 10–14, 2006

Perm

www.fair.perm.ru
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For additional information on our world-

wide subsidiaries’ and partner companies’

trade show schedules please check:

www.beckhoff.com

Automation

October 12–14, 2006

Tomsk

www.t-park.ru

SibPolytech

October 24–26, 2006 

Novosibirsk

www.sibfaur.ru

Automation in Metallurgy

October 24–27, 2006

Novokuznetsk

www.kuzbass-fair.ru

Promavtomatika

October 31 –

November 02, 2006

Chelyabinsk

www.uralexpo.ucsnet.ru

Hi-Tech House

November 14–17, 2006

Moscow

www.hitechhouse.ru

Omspolytekh

November 14–17, 2006

Omsk

www.intersib.ru

PTA-Ural

November 14–17, 2006

Ekaterinburg

www.pta-expo.ru

Automation

November 14–17, 2006

St. Petersburg

www.farexpo.ru

Electro technique

November 21–24, 2006

Krasnoyarsk

www.krasfair.ru

North America

Canada

Canadian High 

Technology Show

March 29–30, 2006

Mississauga, Ontario

Stand 212

www.reedexpo.ca/assembly

USA

AM-Expo

May 16–17, 2006

Greenville, South Carolina

Stand 207

www.am-expo.com

ATX/EastPack

June 06–08, 2006

New York City

Hall A, Stand 2937

www.eastpackshow.com

Semicon West

July 11–13, 2006

San Francisco, California

South Hall, Stand 446

www.semi.org

Assembly Tech Expo

September 26 –28, 2006

Rosemont, Illinois

Hall A, Stand 546

www.atexpo.com

Pack Expo

October 29 –

November 02, 2006

Chicago

Stand 4169

www.packexpo.com

Asia

China

CHIFA

March 06–09, 2006 

Guangzhou

Stand B138-139, B150-151

www.chifa.cn

APEC Automation & 

Instruments Show

March 08 –10, 2006

Suzhou

Stand 24 –25

HUNAN International Industrial 

Automation Exhibition 

March 28 –30, 2006

Stand A49, A58

Changsha

International Automation 

and Instrument Exhibition

April 12–15, 2006

Chengdu

Stand A14, A16

ChinaPlas

April 26–29, 2006

Shanghai

www.2456.com/chinaplas

International E-Times 

Automation and Product Expo

May 11–13, 2006

Hangzhou

Stand C007 –C008

FA/PA

June 28– July 01, 2006

Beijing

Stand 94 –97

www.cameta.org.cn

Industrial Automation & 

Instruments Exhibition

July 24–27, 2006

Qingdao 

Stand 2R20

International Machinery & 

Electronic Products Exposition

September 23 –26, Wuhan

FAA Factory Automation Asia

October 10 –13, 2006

Shanghai

www.factory-automation-asia.com
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Beckhoff presented its open automation system based on PC-based control tech-
nology for the first time at CeBIT, from 9t–15th March in Hanover. The main focus
at the Beckhoff stand in hall 2, was Industrial PC technology and automation solu-
tions in the area of building automation.

CeBIT 2006: Focus on Industrial
PCs and Building Automation

As part of the special 

“Digital Living” exhibition,

Roland van Mark, Marketing

Manager for Industrial PCs,

presented the CX1000 

as the centerpiece of 

intelligent buildings.

CeBIT first took place in 1986 and has since 

developed into a leading global trade fair for

developments and trends in information and

communication technology. Beckhoff want to

open up further market opportunities with their

presence at CeBIT: Industrial PCs, I/O compo-

nents and the TwinCAT real-time control soft-

ware, which in the past have mainly been used

for machine and manufacturing automation ap-

plications, offer a wide range of benefits for

other types of applications.

For example, the robust and reliable Industrial

PCs and Control Panels are used in the collec-

tion of operating data for operation and obser-

vation or for information displays. The long-term

availability of devices as well as high quality

components based on open standards plays a

very important role.

In the building automation segment, Beckhoff

presented its PC- and Ethernet-based control

technology. Georg Schemmann, Building 

Automation Manager at Beckhoff, said, “CeBIT

was very successful for us and has become a

great venue for our building services activities

in Europe, in addition to Light+Building.”
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Further information about Beckhoff products and tech-

nologies or contact addresses for our worldwide sub-

sidiaries and partner companies can be found on the

Beckhoff website. All PC-Control articles are available 

online at www.pc-control.net.
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Modular top-hat rail Industrial PCs
The CX device series is a modular control system based on Embedded PC
technology for PLC, Motion Control and visualization:
➔ Modular top-hat rail Industrial PCs
➔ No fans, no rotating storage media
➔ The basic CPU modules (CX1020, CX1000 and CX9000) are optimally 

scaled for different control requirements
➔ Modular master/slave fieldbus connections for PROFIBUS, CANopen, 

DeviceNet, SERCOS and Lightbus
➔ Optional system interfaces for DVI/USB, COM, audio
➔ Programmable according to IEC 61131-3 with the TwinCAT automation

software

Beckhoff Automation GmbH, Eiserstraße 5, 33415 Verl, Germany
Phone +49 (0) 52 46/9 63-0, Fax +49 (0) 52 46/9 63-198, info@beckhoff.com
More information is available on the internet under www.beckhoff.com
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Embedded PC Control  |  Embedded PC series CX  |  www.beckhoff.com/CX/

PLC and Motion Control
on a top-hat rail

New Automation TechnologyBECKHOFF

CX9000
➔ Processor: Intel® IXP420 with XScale® technology, 266 MHz
➔ Main memory: 32 MB, expandable up to 128 MB
➔ Operating system: Windows CE
➔ Application: PLC, Motion Control, visualization
➔ I/O extension: Bus Terminals/EtherCAT Terminals

CX1000
➔ Processor: Pentium® MMX-compatible, 266 MHz
➔ Main memory: 32 MB, expandable up to 128 MB
➔ Operating system: Windows CE or XP Embedded
➔ Application: PLC, Motion Control, visualization
➔ I/O extension: Bus Terminals/Fieldbus Box (IP 67)

CX1020
➔ Processor: Intel® Celeron® M ULV, 1 GHz
➔ Main memory: 256 MB, expandable up to 1 GB
➔ Operating system: Windows CE or XP Embedded
➔ Application: PLC, Motion Control, interpolation,

visualization
➔ I/O extension: Bus Terminals/EtherCAT Terminals

PC-Control➔ Embedded PC-ControlEmbedded Control
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