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Central control? 
Decentral control? 
In control in any way.

Just give 
it a try
POWERLINK 
starter kits from 
IXXAT, port and 
SYS TEC

Innovative 
and tailor-
made
Encoder solutions 
from POSITAL

Intuitive 
approach
Lenze's L-force 
Engineer features 
great 
usability

POWERLINK
application     

performance



22 PRODUCT NEWS 2/2007

A highly specialized manufacturer 
of absolute rotary encoders and incli-
nometers, POSITAL GmbH provides 
customers and end users with en-
coder solutions that can be integrated
into almost any widely used bus 
system. Highlights among the product
line-up include the extremely com-
pact, cost-efficient MAGNETOCODE
(MCD) multi-turn encoders, which 
operate without an external source of
current. These encoders determine
position values by means of an inte-
grated Hall effect sensor that samples
the magnetic field of a permanent
magnet fixed to the shaft. This single-
turn sensor system achieves 12 bit
maximum resolution per turn, with up
to 8,192 turns (13 bit), or more on 
customer request, measured at the
same time. Even turns that occur while
the system is without supply voltage
are registered reliably and are 
immediately available when the 
encoder is powered up again. Any
need for batteries is eliminated in

these devices due to an innovative,
patented technology based on a 
Wiegand wire around which an electric
coil is wound. This component draws
on energy from the turning motion to
measure turns. Neither continual 
turns nor a minimal rotation speed 
are required for this feature. MCD 
encoders are available as hollow 
shaft and solid shaft versions. They
provide IP64 protection and are 
only 36.5 mm wide. 

Other key product lines include 
POSITAL's OPTOCODE optoelectronic
rotary encoders, which are also avail-
able with automatic protocol switching
for POWERLINK. Their integrated 
POWERLINK interface automatically
adjusts for the protocol in use: both
the older version and the current open
variant of the protocol are supported.
The encoders are especially suited to
highly dynamic applications, such as
e.g. synchronized shafts, and to tasks
with high bandwidth requirements. 

All types are equipped with standard
M12 plugs. Their rugged design en-
sures reliable operation even under
harsh environmental conditions. 
Diagnostic LEDs signal the network
status, i.e. Link, Collision, and Re-
ceive, and indicate the POWERLINK
device status. A web server integrated
into the device allows for setting its IP
address and thus assigning a network
address to the encoder. In addition, it

can be configured with TCP/IP control
commands or via the integrated web
server, which enables direct graphical
parameterization of the encoder.
Firmware updates can be easily per-
formed by FTP. Device replacements
do not require any configuration effort
since the encoder itself can easily be
detached from its interface unit.

www.posital.de

POSITAL: Perfectly prepared for POWERLINK – innovative encoder solutions 
tailored to your needs
■■■■■■■■■■■■■■■■■■■■■■■■■■■■■■■■■■

POSITAL's extremely 
compact MCD rotary encoders

POWERLINK configuration tool
IXXAT's POWERLINK configuration tool
“Configuration Studio” allows for 
devising and generating configuration
data for POWERLINK and CANopen
networks, and serves as a system
planning aid for system integrators.
The tool gives users a device catalog
to choose from to assemble the net-
work components needed for an 
application. It also supports presetting
parameter values, linking input and

output data, and defining network
variables for IEC 61131-compliant 
devices. “Configuration Studio” 
determines the necessary PDO 
mappings based on the links defined.
All timing parameters for the MN and
the CNs are also derived from auto-
matic calculations. The tool generates
a Concise DCF file which is used by
the Managing Node to load configura-
tion data onto devices on the network
at system start-up. The configuration

tool is available
as a stand-alone
version, as a
software compo-
nent that can be
integrated into
an OEM tool, or
as a backend 
for use with a
customized,
OEM-specific 
interface to 
ensure a 
consistent look
and feel.

Device 
Description Editor
IXXAT supplies an editor for Windows
2000/XP which allows users to create
XML-based device description files
(XDD/XDC), and supports the genera-
tion of POWERLINK and CANopen 
device description files in XML as well
as in CANopen EDS/DCF format. All
required data are intuitively entered
via templates. In addition, the tool
provides support for profile descrip-
tion files which contain all object 
definitions of a selected device profile,
and enable a quick import of imple-
mented objects into the device 
description file. Pending feature 
extensions in future versions also 
include source code generation for 
object dictionary entries.

XML Device Description 
File Parser
Users generally need electronic 
descriptions of the devices on a net-
work to work with software tools e.g.
for the configuration of POWERLINK

networks. The XML-based POWERLINK
Device Description Format defined 
for this purpose allows for describing 
device types in the form of XML 
Device Description files (XDD), and 
of individual devices in the form of
XML Device Configuration files (XDC).
IXXAT supplies an XML Device Descrip-
tion Parser to reduce the programming
and development effort. The Parser
provides a comfortable interface to
turn data contained in an XDD or XDC
file over to an application, e.g. by 
giving users the means to enumerate,
read and write entire object dictionary
entries. Since an application can also
supply data back to the XML Device
Description Parser module, XDD and
XDC files can also be written or 
created. The parser module is avail-
able for Windows 2000/XP.

www.ixxat.de

IXXAT: POWERLINK toolset for development and configuration
■■■■■■■■■■■■■■■■■■■■■■■■■■■■■■■■■■■■■■■■■■■■■■■■■■■■■■■■■■■■■■■■■■■■■■■■■■■■■



POWERLINK's added value:
it's not just speed that counts
The search for the »best« real-time fieldbus tends to be

dominated by the one criterion of speed, a narrow focus

calling to mind children only just learning to play a super-

car top trumps game: all cards are played for speed and

the highest value wins the trick, even though speed may

not be so relevant in the actual application. What use is

your desert racer's maximum velocity, if what you really

need is a vehicle to haul

great loads over uneven 

terrain? Or, to rephrase the

question: what good is a

centrally installed control

system featuring top per-

formance on paper, if your

application much rather

calls for a decentral control

concept?

POWERLINK gives you more

than just high speed. Other

technical features can be

key for users depending on

the specifics of their appli-

cation. POWERLINK Safety

was approved by TÜV Rheinland for systems up to safety

level SIL 3. A redundant POWERLINK-based fieldbus is a

fail-safe solution featuring excellent reliability for process

industry applications. For CANopen network operators,

POWERLINK is the ideal extension. 

Since POWERLINK keeps so close to the Ethernet stan-

dard, its users are free to choose any network topology.

Hot-pluggability does away with time-consuming set-up

and configuration when adding or replacing a module.

Cross-traffic capability means that every device can send

its data in broadcast mode directly into the network of all

nodes. POWERLINK is the only real-time system among all

Ethernet-based fieldbuses on the market that features

100 % compliance with the Ethernet standard according

to IEEE 802.3.

40,000 machines give proof of that in operation. 

We cordially invite you to visit our stand at the

SPS/IPC/Drives exhibition, where we have prepared a 

truly special presentation on POWERLINK speed for you.

Anton Meindl

Anton Meindl
Business Manager, 
Bernecker + Rainer 
Industrie Elektronik
Ges.m.b.H.
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■■ Application 
performance

An automation concept can follow a
central or a decentral approach. The
choice either way is determined by the
degree to which the network needs to
enable control of deterministic process
timing. As the »degree of hardness« 
of real-time requirements increases,
decentral layouts are preferred over
central control schemes. However, 
as it turns out, there is no clear-cut 
differentiation between centralized and
decentral-style automation concepts:
any centralization concept also 
includes decentral structures, and 
all decentral concepts also have 
centralized portions. The basic 
difference lies in the extent of the
tasks the control system will assign. 
In a centralized installation, the 
controller only doles out »snippets of
work« to the components involved,
whereas a decentral concept will have
these same components taking care 
of tasks as a whole. Decentralization

Central control?
Decentral control?
In control in 
any way.

Can you guess what the 

cover of this POWERLINK

FACTS issue is meant to 

depict? You're getting it 

right if that pattern of 

dotted lines and knobs looks

anything like a decentral 

deployment of structural

components to you, where

any one component is 

connected to all others. Even 

a simple image such as this

clearly illustrates that locally

installed nodes linked in a

decentral network can resort

to a different structure for 

communications than nodes

that just stand by to follow

orders in a centralized 

implementation.



therefore means that central 
controllers are relieved of some 
load as jobs are outsourced to and
processed by locally installed, 
intelligent components. However, that
does call for different communication
routes than those found in a centrally
organized automation solution. 
The mix of the two types of network 
structures should be balanced in such
a way as to best meet the timing de-
mands, but require only relatively little
effort for the actual implementation.

The following idealized example will 
illustrate why a centralized control
concept will usually be the solution of
choice whenever timing is not crucial
in a given application: in a process 
industry application that only depends
on deterministic timing to a very small
degree, an automation system is
catering to the task of monitoring 
and controlling chemical processes. 
A sensor network extends over large
parts of the plant. A central controller
unit is responsible for registering all

values reported by the sensors on
temperatures, fill levels and other 
parameters, and checking them
against each other. Actuators and
valves have to be addressed by the
controller within hundredths of a 
second. While the controller unit does
have to handle a lot of data traffic in
this case, computing power require-
ments and demands on network 
transfer speed remain moderate
nonetheless. Real-time is indeed
called for in most processes here, 
but only in the form of “soft” real-time
that permits delays of hundredths or
thousandths of seconds between the
triggering of an event and its actual 
occurrence. An automation solution
with a centralized structure will serve
its purpose very well in a case like this.
This, of course, is only an example,
since a host of tasks in process 
industry applications increasingly 
do call for real-time systems. If time-
critical, hard real-time drive functions
– i.e. those with intervals in the 
microsecond range – have to be 

controlled and coordinated, decentral
control concepts lend themselves as
the preferable alternative. Such con-
cepts can only be implemented based
on »distributed intelligence«. 

■■ Modular 
machine concepts

Centralized structures tend to be in-
flexible in terms of modifications of 
existing units, replacements and addi-
tions, since any peripheral expansions
necessitate changes to the core of the
structure itself. The consideration that
a decentral system with autonomous
components will allow for much more
flexibility and, in some constellations,
for higher speed, led to the develop-
ment of modular machine concepts.
Modular machines are designed 
for functional extensions through 
autonomous components, with no
need for modifications to the machine
core. 

The drive controller has to handle a
whole range of tasks: a profile genera-
tor has to calculate the axis accelera-
tion for every cycle, a rotor position
controller registers and adjusts the
axis position, another controller regu-
lates the rotational frequency and
therefore the speed of a movement,
and a current controller determines
the moment of force or torque of the
motion performed. These calculations
can be made in one of two places – 
either within the drive itself, given that
it has sufficient integrated computing
power, or in a central controller that
takes on these tasks. Calculations 
on the part of a central controller 
obviously require great bus bandwidth,
and, if several axes have to be con-
trolled, enormous computing power in
the controller. It is also apparent that
even for a small number of axes there
is a large amount of data that has to
be processed, which takes its toll on
speed in any case. The Master, i.e. the
controller, would have to perform all
calculations and transmit them to the
Slave, i.e. the drive, which in turn
would have to provide continuous live
feedback on its status. Hence, the
control loop would be closed via the
bus, which would make the applica-
tion's functionality more likely to be
compromised. Also, modern servo
axes are clocked at 16,000 Hz. 
Providing the necessary computing
power to control them in an external
unit is practically impossible. 

All of these considerations point to

the benefits provided by decentral

control in locally installed units: 

– faster calculations and 

reaction times

– reduced load on the 

Master / central controller units

– less data traffic on the bus

– simpler modular extensions 

of machinery

– safer and more reliable applications

The benefits of distributed intelligence
can only be applied to the handling of
distributed tasks in hard real-time if
the fieldbus in use provides a proper
communication infrastructure to this
end.
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IXXAT’s POWERLINK interface cards 
enable a simple integration of PCI-
based host systems, e.g. PCs, into
POWERLINK networks as Managing
Nodes (MN) as well as Controlled
Nodes (CN). The cards can be used 
for a range of purposes from real-time
capable PLC applications to specific
control and monitoring applications.
Both interfaces feature an Ethernet
controller with POWERLINK accelera-
tion as well as a 4-port hub. The 
connection to the host system is 
established via the PCI bus. The host
system needs to be equipped with a
32-bit PCI slot. POWERLINK function-
ality runs completely on the cards'
CPU system, which gives the PC cards
very fast response times (< 2 μs) and
extremely low SoC (start-of-cycle) jitter
in both MN or CN mode. Data is trans-
ferred between the host system and
interface card by DMA via the PCI or
cPCI bus, i.e. process data is directly
exchanged between the host systems'
memory and the interface card. The

application program therefore has 
direct access to this data. The inter-
face card can process even large
amounts of data in systems with more
than 100 CNs. A Windows 2000/XP
driver and an API (application pro-
gramming interface) is included in
supply. Adaptations to other operating
systems, e.g. Linux or VxWorks, are
possible and can be performed by
IXXAT.

www.ixxat.de

IXXAT: POWERLINK cards for PCI 
and cPCI systems
■■■■■■■■■■■■■■■■■■■■■■■■■■■■■■■■■■■

In production machines featuring a
lean fieldbus-based automation solu-
tion, safety technology often looks 
archaic by comparison. Restrictive
protective measures impair an instal-
lation's productivity. Safe fieldbuses,
then again, are often characterized 
by proprietary standards and slow 
reaction times. B&R's ACOPOS drive
system, on the other hand, provides 
a different solution based on a con-
sistent POWERLINK Safety implemen-
tation. Since its functions such as safe
limited speed are activated directly
over the network, external wiring is 
a thing of the past. Information is
gathered via safe digital in- and out-
puts, and then distributed to sensors
and actors as required by a central
safety unit called SafeLOGIC. A 
POWERLINK connection is the ideal
communications link between the
SafeLOGIC unit and the non-safe 
control system. Approved as Cat. 3,

EN 954-1, safety in the ACOPOS 
drive system features the following
functions: 
– uncontrolled and controlled stops
– safe stop and safe operation halt
– safe limited step measurement and

safe limited absolute position
– safe limited speed
– safe rotational direction

Basic functions like safe restart inhibit
or safe output for the motor holding
brake are integral parts of the system.
In simple applications, safety-related
functions can therefore be imple-
mented via conventional wiring, and 
in complex systems via POWERLINK
Safety and the SafeLOGIC unit. 

www.br-automation.com

B&R: Economical
safety solution for
drives
■■■■■■■■■■■■■■■■

B&R Safety 
Products

■■ POWERLINK – ideally
suited to decentral
structures

Achieving hard-real time performance
requires the shortest possible clock
cycles. As was mentioned before, even
with only a few drives involved in an
application, a central controller would
have to send too much data to be able
to perform at the necessary speeds.

POWERLINK, however, provides an 
ideal infrastructure for decentral 
automation implementations with 
distributed intelligence. Besides the
clock cycle duration, two other hall-
marks of the real-time communication
system are key in this respect: 
POWERLINK's cross-traffic capability,
and the free choice of topology users
have to establish or extend networks.

Cross-traffic enables direct cross-
communications between components
that bypass the Master. All devices
can send their data in broadcast mode
directly into the network, where all 
other nodes can receive these trans-
missions. In synchronized production
segments, for example, the rotary 
encoders on all drives can thus be
synchronized with a master encoder 
in a simple way. Benefits lie in the 
time saved, the simplification of the
system, and the reduction of control
tasks, permitting a use of more 
economical controllers in many areas.

A free choice of topology is almost 
indispensable for modular system 
extensions. Machine upgrades, plant
expansions and ongoing additions of

new machinery to an installation are
hardly possible at all, or only at a 
great expense, in systems with fixed
topologies. POWERLINK, on the other
hand, places no limits on system ex-
tensions with no negative effects on
the network's real-time performance.

Due to its great scalability POWERLINK
is now widely used around the world
for real-time capable, decentral 
automation in various areas. These 
include applications from drive syn-
chronization to robotics, to CNC axis
control, to control tasks in the world's

fastest printing machine, or to 
process industry plants, where e.g.
one major French user has connected
20,000 I/O components in a high
availability POWERLINK fieldbus 
network. POWERLINK is even used to
control innovative hydraulic systems,
though control tasks are handled in 
a central unit in such cases, with 
the control loop being closed via the
fieldbus. In all of these applications,
POWERLINK makes automation 
simple and reliable.

www.ethernet-powerlink.org

■■ Fastest possible cycle timing: servo axes

Current controllers in modern servo axes are clocked at 16 KHz, 

a frequency that, on the one hand, falls just slightly above the 

perception threshold of the human ear, and, on the other hand, 

in a physical spectrum that is still efficient with regard to the inertia 

of the electromagnetic field. At this frequency, the duration of 

one cycle is 31.25 microseconds.

continued: “Central control? Decentral
control? In control in any way.”
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In light of more and more demanding
requirements in time-critical fieldbus
applications, SYS TEC electronic
GmbH is extending its product range
by adding a POWERLINK protocol
stack that complies with the current
DS 1.0.0 specification. Years of 
experience with fieldbus systems 
have gone into the development of 
this new software component. The
stack’s modular software structure
and ANSI-C implementation allow 
for easy portability to other target 
platforms, i.e. other microcontrollers
and operating systems. Using it 
without an operating system is also
possible. It supports Controlled 
Nodes as well as Managing Nodes. 

SYS TEC electronic GmbH provides 
a preconfigured starter kit to give
users easy access to POWERLINK
technology. The kit includes a develop-
ment board with a Freescale Coldfire

processor, an embedded Linux 
environment and a fully documented
demo application. 

SYS TEC electronic GmbH is one of 
the leading suppliers of embedded
fieldbus solutions. The company’s 
core competencies include time-
critical CANopen applications and
safety-related CAN and CANopen 
solutions. SYS TEC also provides 
services relating to the development 
of fieldbus devices and fieldbus 
systems. These include consulting,
conceptual design, hard- and 
software development and series
manufacturing in the company’s 
own production facilities.

www.systec-electronic.com

SYS TEC:
POWERLINK 
starter kit
■■■■■■■■■■■■■■■■■■■■■■■■■■■■■■■■■■■

port:
POWERLINK stack and starter kit
■■■■■■■■■■■■■■■■■■■■■■■■■■■■■■■■■■■

The POWERLINK protocol library 
in combination with port's well-
engineered, mature tool chain 
enables users to accomplish time-
saving, cost-effective, and most 
notably standard-compliant 
POWERLINK implementations, 
something almost impossible to

achieve without proper software tools.
A starter kit is available from port to
allow for cost-efficient evaluations of
the POWERLINK software. In addition,

the starter kit also gives users 
a quick and easy entry into the 
POWERLINK world. The package 
supplied is comprised of the 
POWERLINK Device Monitor, a 
Managing Node, a POWERLINK
Analyser and the target hardware 
for Controlled Node program de-
velopment, including a develop-
ment environment and samples. 
At the core of the suite is the 
protocol library, which was de-
veloped drawing on CANopen-
related know-how. 

Major portions of the POWERLINK 
library are hardware independent 
to enable its use on different 
platforms. 

Starter kit users can opt for one 
of three reference platforms: 
Xilinx Spartan3E, ST’s STR9 and 
Freescale NE64.

www.epl-tools.com

Janz Automationssysteme AG's 
POWERLINK PCI interface is the ideal
solution for integrating host systems
into POWERLINK automation environ-
ments. Plugged into a free 32-bit PCI
expansion slot, the interface enables
communication with POWERLINK net-
works and delivers the performance
the specific application calls for. The
POWERLINK communication profile 
is completely processed on the 
interface card’s integrated CPU. 
The Windows 2000/XP (embedded)
and Linux operating systems are sup-
ported; support for other operating
systems (VxWorks, QNX etc.) is avail-
able upon request. The POWERLINK
protocol stack is compatible to Janz’s
CANopen protocol stack. Interfaces
for other system architectures such
as PC/104+ or PMC are designated
for development. A software package
now available for Janz Automations-
systeme AG's own POWERLINK PCI

card greatly simplifies the develop-
ment of user-specific POWERLINK 
applications. The POWERLINK 
Protocol is in large parts based on
time-critical procedures. All protocol
handling is therefore managed in
firmware by an integrated processor,
i.e. directly on the circuit board,
which causes no load on

the host
system. Janz's 
Software Develop-
ment Kit (SDK) provides
drivers and libraries containing the
API needed for node and network
configuration as well as for data
transfer capability. Putting a network
and the nodes on it into operation 
requires only a few function calls. 

The application can then turn to the
actual tasks at hand. Process data
can be accessed directly in the main
memory. Callback functions are used
to provide the application with asyn-

chronous information about events
and fault situations.

www.janz.de

Janz Automationssysteme:
High performance PL interface 
with software API
■■■■■■■■■■■■■■■■■■■■■■■■■■■■■■■■■■■■■■■■■■■■■■■■■■■■■■■■■■■■■■■■■■■■■■■■■■■
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POWERLINK enables implementations
of demanding real-time applications
with extremely small cycle times of
200 μs and jitter in the sub-micro-
second range. However, access to a 
POWERLINK segment must be con-
trolled to ensure that the network's
deterministic behavior is not compro-
mised. Hirschmann's POWERLINK
router RREPL provides this kind of 
access. Operating as a Controlled
Node on the POWERLINK segment
side, the router ensures a targeted 
injection of external data traffic into
the asynchronous time slot. Moreover,
the POWERLINK router serves as a
static IP router, and provides a firewall
with versatile configuration options
that allows for establishing access
rights. It also supports the NAT proto-
col, i.e. internal IP addresses can be
mapped to external IP addresses as

required. The real-time segment 
can be accessed over the open 
Ethernet port as well as via a serial 
interface. The physical connection 
can be implemented either by a 
twisted-pair cable or a fiber-optic 
line. Suitable for mounting on a DIN
rail, the router's mechanically robust 
enclosure was specifically designed
for use in rough industrial environ-
ments. The POWERLINK router can 
be supplied on short notice.

www.hirschmann.de

FPGAs provide device manufacturers
with tailor-made, scalable and future-
proof solutions. Major benefits of
FPGA-based solutions include IP 
reusability, fast time-to-market for 
an implementation and good cost-
efficiency. 

Optimized specifically for POWER-
LINK, port's POWERLINK Enhanced
Ethernet MAC (PE2MAC) is a high-per-
formance MAC controller for FPGAs.
Its several prepared send buffers 
and its capability to respond auto-
matically to POWERLINK packets are

implemented directly in the hardware,
which yields extremely short reaction
times.

Also available in VHDL, the POWER-
LINK hub for FPGAs and PLDs is a 
generic hub which complies with the
IEEE standard 802.3u and supports
100 MBit half duplex connections. In
addition, users will find that the hub
enables simple network integration
through daisy chain cabling.

A solution featuring hub logic, a 
MAC controller and a processor 
core can therefore be implemented 
in one single FPGA. Moreover, the 
embedded processor can also be 
directly implemented in the FPGA.

The FPGA solution can be evaluated
with port's POWERLINK starter kit.

www.epl-tools.com

port:
POWERLINK MAC and hub for FPGAs
■■■■■■■■■■■■■■■■■■■■■■■■■■■■■■■■■■■

Hirschmann Automation 
and Control GmbH:
POWERLINK router – 
connection under 
control
■■■■■■■■■■■■■■■■■■■■■■■■■■■■■■■■■■■

POWERLINK module
The POWERLINK module is a flexible
and cost-efficient solution to POWER-
LINK-enable devices such as drives or
I/O modules. The module is connected
to the user hardware via a shared
memory or SPI interface. The module's
core component is an Altera FPGA fea-
turing a CPU (NIOS II), shared memo-
ry, an Ethernet controller and a dual
port hub. A programming interface
available in C source code allows for
data exchange between the applica-
tion CPU and the module. Cycle times
as low as 400 μs and response times
< 2 μs are supported for operation in
POWERLINK CN mode. The module
can be supplied in custom form fac-
tors and with host interfaces as re-
quested. In addition, its components
can be directly implemented on user
hardware. Besides POWERLINK CNs,
the module hardware base also sup-
ports other protocol implementations
such as e.g. EtherNet/IP adapters,
PROFINET RT I/Os or SERCOS III Slaves.

POWERLINK starter kit
The starter kit consists of a base 
board with a POWERLINK and a 
Phytec microcontroller module, a 
Managing Node PC card and all 
necessary software packages and 
drivers needed to implement a 
POWERLINK system. The starter kit 
enables users to develop a device 
before its actual target hardware is
available, based on various CPU 
modules for this purpose, e.g. 
a Phytec XC-161 or LPC2294, 
Spectrum Digital TMS320F2812, 
or a module from another vendor.

www.ixxat.de

IXXAT: POWERLINK communication 
module and starter kit
■■■■■■■■■■■■■■■■■■■■■■■■■■■■■■■■■■■

The POWERLINK real-time communica-
tion system features CANopen integra-
tion, hardware independence and sup-
port for all network topologies. Users
seeking to benefit from POWERLINK's
and CANopen's features often face 
integration and configuration tasks
which require an in-depth understand-
ing of the technical specifications 
they are based on, resulting in a time-
consuming, hence expensive effort at
configuring the fieldbus und putting it
into operation. Infoteam's PowerMAP

is a configuration interface that
seamlessly integrates into the
OpenPCS engineering environ-
ment. On the controller, the
supplied POWERLINK or
CANopen stack complements
the tried and tested SmartPLC
runtime system. When planning
a fieldbus project, application
engineers do not have to go to
great lengths, but can instead
resort to a familiar tool to 
accomplish that task. Develop-

ment, configuration and start-up times
are all drastically shortened. However,
if users do have to delve into details at
some point, PowerMAP puts sources 
of the stack as well as of the runtime
system at their disposal. An attractive
licence model without per-unit charges
is available for PowerMAP and allows
for dependable project budgeting 
right from the start.

www.infoteam.de

infoteam: PowerMAP – simple POWER-
LINK and CANopen project planning
■■■■■■■■■■■■■■■■■■■■■■■■■■■■■■■■■■■

The PowerMAP configuration interface
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L-force Engineer works in the back-
ground on request to make complex 
adjustments automatically. At system
start-up, users can resort to intelligent
menu navigation aids to help them 
select components in operation, or
have the software determine them 
via an integrated diagnostics interface.
L-force Engineer provides users with 
a great variety of applications and 
functional blocks to choose from, and
features a function editor. Typical net-
working structures can be used to 
ingrate Lenze drive controllers of the
Servo Drives 9400 line into a POWER-
LINK environment. Economical series
connections can be implemented via
the dual port hub already integrated
into the plug-in communication 
modules for the new controllers. An 
external eight-port hub is also available
to enable star topology connections. 
In addition, a combination of both 
hubs also supports a tree structure.

■■ Simple 
connection lines

After adding all drive controllers and
the ports attached that are needed,
users can simply draw lines in the 
network layout to determine whether
the drive controllers are to exchange
process data via direct cross-traffic or
not. Bus nodes can also be classified
as optional or multiplexed at this time.
Optional nodes are dispensable for

cyclic data exchange; they can be re-
moved from or added to the network
while it is in operation, which will not
impair or halt real-time communica-
tions. Multiplexed nodes are only
polled by the Managing Node (MN)
every n-th cycle as required by an 
application.

■■ Top real-time 
potential

Real-time capability is one of POWER-
LINK's major strengths and enables
the synchronization of drive controllers
with each other, which yields great
benefits for implementations of highly
deterministic applications. Installa-
tions with Servo Drives 9400 bring out
the true potential of POWERLINK – e.g.
in the form of electronic cam function-
ality. Lenze has implemented a trans-
fer procedure for process data that en-
sures excellent synchronicity for drive
operation, since all nodes receive data
in the same instant. The servo con-
trollers' modular design even allows
for using several different communica-
tion modules at the same time. Net-
work connections can even be made
over different industrial communica-
tion busses.

■■ Optimized 
network load

When a POWERLINK network is set up
or modified in L-force Engineer, the
best possible cycle time is automati-
cally calculated and adjusted by the
software's integrated network con-
figurator. Key network information
such as the number of nodes on 
the bus, the bandwidth needed for
process data, hub cascades, cable
lengths and data cross-traffic are 
automatically taken into considera-
tion. The calculated load is visualized
as a bus load bar graph. Users can
manually modify the cycle time if 
necessary to optimize the load level 
on the network. Application and con-
figuration data for the drive controllers
is transferred by basic Ethernet opera-
tion on the POWERLINK network or via
a router for that purpose. Application
as well as node configuration data 
is stored in a servo controller on a 
replaceable memory module. The 
separation of hard- and software 

has the advantage that all drive and 
communication parameterization is
persistent even if a device is replaced.

■■ Quality level 
traffic lights

Besides its features for putting a 
system first into operation, L-force 
Engineer's diagnostic capabilities play
another important role. These include
compact information panels such as
the software's integrated network
quality traffic lights display. Data 
collisions, CRC errors and other 
relevant fault flags are processed 
and rendered in the form of a traffic
lights display, which provides status 
visualization at a glance and gives
users a way to quickly assess network
quality – instead of having to look at
error counters one by one. If problems
occur on the POWERLINK network,
more in-depth diagnostics are avail-
able via additional menus within 
L-force Engineer. It is also possible 
to initiate an online connection to 
all Lenze drive controllers via a 
POWERLINK router, doing away with
the need to be directly on location. 

www.Lenze.de

Lenze's L-force Engineer is a powerful tool 
enabling users to create drive and automation
solutions. The engineering software has been
designed to ensure a comfortable configura-
tion of POWER-
LINK networks
and provide
good usability.

Creating and setting up POWERLINK
networks with HighLine V02 drives
from the Servo Drives 9400 series
is simple and comfortable

Lenze: Engineering: It's so simple

Intuitive approach makes 
POWERLINK configuration 

so much easier

Seperate hard- and software: 
improved up-time for machines and
plants due to memory modules for
storing application and communica-
tion data

Information at a glance: network load
visualization with quality level traffic
lights

Device:
9400 Highline 
V02 - MN240

Interface: 
Ethernet 
POWERLINK
MN/CN

Device:
9400 Highline 
V02 - CN10

Interface: 
Ethernet 
POWERLINK 
CN

Device:
9400 Highline 
V02 - CN11

Interface: 
Ethernet 
POWERLINK 
CN

Device:
9400 Highline 
V02 - CN12

Interface: 
Ethernet 
POWERLINK 
CN

Device:
9400 Highline 
V02 - CN13

Interface: 
Ethernet 
POWERLINK 
CN
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––––––––––––––––––––––––––––––––––––––––––––––––––––––––––––––––––––––––––––––– 
ABB Automation Technology/Robotics
www.abb.com
––––––––––––––––––––––––––––––––––––––––––––––––––––––––––––––––––––––––––––––– 
Alstom Power Centrales
www.power.alstom.com
––––––––––––––––––––––––––––––––––––––––––––––––––––––––––––––––––––––––––––––– 
Altera
www.altera.com
––––––––––––––––––––––––––––––––––––––––––––––––––––––––––––––––––––––––––––––– 
AMC Europe Ltd.
www.amce.hu
––––––––––––––––––––––––––––––––––––––––––––––––––––––––––––––––––––––––––––––– 
AMK Arnold Müller GmbH & Co. KG
www.amk-antriebe.de
––––––––––––––––––––––––––––––––––––––––––––––––––––––––––––––––––––––––––––––– 
ARBURG GmbH + Co KG
www.arburg.com
––––––––––––––––––––––––––––––––––––––––––––––––––––––––––––––––––––––––––––––– 
Atmel
www.atmel.com
––––––––––––––––––––––––––––––––––––––––––––––––––––––––––––––––––––––––––––––– 
Baldor UK Ltd
www.baldor.com
––––––––––––––––––––––––––––––––––––––––––––––––––––––––––––––––––––––––––––––– 
Berger Lahr GmbH & Co. KG
www.berger-lahr.com
––––––––––––––––––––––––––––––––––––––––––––––––––––––––––––––––––––––––––––––– 
Bernecker + Rainer Industrie-Elektronik Ges.m.b.H.
www.br-automation.com
––––––––––––––––––––––––––––––––––––––––––––––––––––––––––––––––––––––––––––––– 
CEDES AG
www.cedes.com
––––––––––––––––––––––––––––––––––––––––––––––––––––––––––––––––––––––––––––––– 
Cincinnati Extrusion GmbH
www.cet-austria.com
––––––––––––––––––––––––––––––––––––––––––––––––––––––––––––––––––––––––––––––– 
Control Techniques
www.controltechniques.com
––––––––––––––––––––––––––––––––––––––––––––––––––––––––––––––––––––––––––––––– 
Danaher Motion GmbH
www.DanaherMotion.net
––––––––––––––––––––––––––––––––––––––––––––––––––––––––––––––––––––––––––––––– 
Deutschmann Automation GmbH & Co. KG
www.deutschmann.de
––––––––––––––––––––––––––––––––––––––––––––––––––––––––––––––––––––––––––––––– 
Eckelmann AG
www.eckelmann.de
––––––––––––––––––––––––––––––––––––––––––––––––––––––––––––––––––––––––––––––– 
Fachhochschule Wiener Neustadt für Wirtschaft
www.fhwn.ac.at
––––––––––––––––––––––––––––––––––––––––––––––––––––––––––––––––––––––––––––––– 
Ferromatik Milacron Maschinenbau GmbH
www.ferromatik.com
––––––––––––––––––––––––––––––––––––––––––––––––––––––––––––––––––––––––––––––– 
FH Oldenburg / Ostfriesland / Wilhelmshaven
www.i2ar.de
––––––––––––––––––––––––––––––––––––––––––––––––––––––––––––––––––––––––––––––– 
FRABA POSITAL GmbH
www.posital.de
––––––––––––––––––––––––––––––––––––––––––––––––––––––––––––––––––––––––––––––– 
Fritz Kübler GmbH
www.kuebler.com
––––––––––––––––––––––––––––––––––––––––––––––––––––––––––––––––––––––––––––––– 
Harting Electric GmbH & Co. KG
www.harting.com
––––––––––––––––––––––––––––––––––––––––––––––––––––––––––––––––––––––––––––––– 
Heidelberger Druckmaschinen AG
www.heidelberg.com
––––––––––––––––––––––––––––––––––––––––––––––––––––––––––––––––––––––––––––––– 
Hilscher Gesellschaft für Systemautomation mbH
www.hilscher.com
––––––––––––––––––––––––––––––––––––––––––––––––––––––––––––––––––––––––––––––– 
Hirschmann Automation and Control GmbH
www.hirschmann.de
––––––––––––––––––––––––––––––––––––––––––––––––––––––––––––––––––––––––––––––– 
HMS Industrial Networks AB
www.anybus.com
––––––––––––––––––––––––––––––––––––––––––––––––––––––––––––––––––––––––––––––– 

––––––––––––––––––––––––––––––––––––––––––––––––––––––––––––––––––––––––––––––– 
Hyperstone AG
www.hyperstone.com
––––––––––––––––––––––––––––––––––––––––––––––––––––––––––––––––––––––––––––––– 
Industrial Software Ltd.
www.einet.bg
––––––––––––––––––––––––––––––––––––––––––––––––––––––––––––––––––––––––––––––– 
infoteam Software GmbH
www.infoteam.de
––––––––––––––––––––––––––––––––––––––––––––––––––––––––––––––––––––––––––––––– 
innotec GmbH
www.innotecsafety.de
––––––––––––––––––––––––––––––––––––––––––––––––––––––––––––––––––––––––––––––– 
Iskra Sistemi d.d.
www.iskrasistemi.si
––––––––––––––––––––––––––––––––––––––––––––––––––––––––––––––––––––––––––––––– 
IXXAT Automation GmbH
www.ixxat.de
––––––––––––––––––––––––––––––––––––––––––––––––––––––––––––––––––––––––––––––– 
Janz Automationssysteme AG
www.janz.de
––––––––––––––––––––––––––––––––––––––––––––––––––––––––––––––––––––––––––––––– 
KEBA AG
www.keba.com
––––––––––––––––––––––––––––––––––––––––––––––––––––––––––––––––––––––––––––––– 
KNAPP Logistik Automation GmbH
www.knapp.com
––––––––––––––––––––––––––––––––––––––––––––––––––––––––––––––––––––––––––––––– 
KUKA Roboter GmbH
www.kuka-roboter.de
––––––––––––––––––––––––––––––––––––––––––––––––––––––––––––––––––––––––––––––– 
KW-Software GmbH
www.kw-software.com
––––––––––––––––––––––––––––––––––––––––––––––––––––––––––––––––––––––––––––––– 
LARsys-Automation GmbH
www.LARsys.com
––––––––––––––––––––––––––––––––––––––––––––––––––––––––––––––––––––––––––––––– 
Leine & Linde AB
www.leinelinde.se
––––––––––––––––––––––––––––––––––––––––––––––––––––––––––––––––––––––––––––––– 
Lenze Drive Systems GmbH
www.Lenze.com
––––––––––––––––––––––––––––––––––––––––––––––––––––––––––––––––––––––––––––––– 
Lindauer Dornier GmbH
www.lindauer-dornier.com
––––––––––––––––––––––––––––––––––––––––––––––––––––––––––––––––––––––––––––––– 
LPKF Motion & Control GmbH
www.lpkf-mc.de
––––––––––––––––––––––––––––––––––––––––––––––––––––––––––––––––––––––––––––––– 
Micrel Inc.
www.micrel.com
––––––––––––––––––––––––––––––––––––––––––––––––––––––––––––––––––––––––––––––– 
Müller Martini AG
www.mullermartini.com
––––––––––––––––––––––––––––––––––––––––––––––––––––––––––––––––––––––––––––––– 
NHP Electrical Engineering Products P/L
www.nhp.com.au
––––––––––––––––––––––––––––––––––––––––––––––––––––––––––––––––––––––––––––––– 
PackSys Global Ltd.
www.packsysglobal.com
––––––––––––––––––––––––––––––––––––––––––––––––––––––––––––––––––––––––––––––– 
Parker Hannifin
www.parker.com
––––––––––––––––––––––––––––––––––––––––––––––––––––––––––––––––––––––––––––––– 
PEAK System Technik GmbH
www.peak-system.com
––––––––––––––––––––––––––––––––––––––––––––––––––––––––––––––––––––––––––––––– 
Pepperl + Fuchs Drehgeber GmbH
www.pepperl-fuchs.com
––––––––––––––––––––––––––––––––––––––––––––––––––––––––––––––––––––––––––––––– 
port GmbH
www.port.de
––––––––––––––––––––––––––––––––––––––––––––––––––––––––––––––––––––––––––––––– 
Saia-Burgess Controls Ltd.
www.saia-burgess.com
––––––––––––––––––––––––––––––––––––––––––––––––––––––––––––––––––––––––––––––– 
SEW-EURODRIVE GmbH & Co. KG
www.sew-eurodrive.de
–––––––––––––––––––––––––––––––––––––––––––––––––––––––––––––––––––––––––––––––

––––––––––––––––––––––––––––––––––––––––––––––––––––––––––––––––––––––––––––––– 
SHF Communication Technologies AG
www.shf.de
––––––––––––––––––––––––––––––––––––––––––––––––––––––––––––––––––––––––––––––– 
SIEI
www.sieigroup.com
––––––––––––––––––––––––––––––––––––––––––––––––––––––––––––––––––––––––––––––– 
Smart Network Devices GmbH
www.smartnd.com
––––––––––––––––––––––––––––––––––––––––––––––––––––––––––––––––––––––––––––––– 
STMicroelectronics Design und Application GmbH
www.st.com
––––––––––––––––––––––––––––––––––––––––––––––––––––––––––––––––––––––––––––––– 
SYS TEC electronic GmbH
www.systec-electronic.com
––––––––––––––––––––––––––––––––––––––––––––––––––––––––––––––––––––––––––––––– 
T.P.A. S.p.A
www.tpaspa.eu
––––––––––––––––––––––––––––––––––––––––––––––––––––––––––––––––––––––––––––––– 
TR-Electronic GmbH
www.tr-electronic.de
––––––––––––––––––––––––––––––––––––––––––––––––––––––––––––––––––––––––––––––– 
Universidade de Aveiro
www.ieeta.pt/lse
––––––––––––––––––––––––––––––––––––––––––––––––––––––––––––––––––––––––––––––– 
Vinten Broadcast Ltd.
www.vinten.com
––––––––––––––––––––––––––––––––––––––––––––––––––––––––––––––––––––––––––––––– 
WAGO Kontakttechnik GmbH
www.wago.com
––––––––––––––––––––––––––––––––––––––––––––––––––––––––––––––––––––––––––––––– 
Weidmüller Interface GmbH & Co. KG
www.weidmueller.com
––––––––––––––––––––––––––––––––––––––––––––––––––––––––––––––––––––––––––––––– 
Woodhead Software & Electronics
www.woodhead.com
––––––––––––––––––––––––––––––––––––––––––––––––––––––––––––––––––––––––––––––– 
WTCM - CRIF
www.wtcm.be
––––––––––––––––––––––––––––––––––––––––––––––––––––––––––––––––––––––––––––––– 
Zürcher Hochschule für Angewandte Wissenschaften
www.zhwin.ch
––––––––––––––––––––––––––––––––––––––––––––––––––––––––––––––––––––––––––––––– 
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FACT 2: FAVORABLE OPENNESS     

The open Standard –
no dependence on
proprietary ASIC systems

2 POWERLINK provides the only real-time Ethernet standard in
the true sense of the word – a software solution that relies on
standard hardware components and fully standard-compliant
Ethernet frames. It is not without reason that its user 
organization is called »Ethernet Powerlink Standardization
Group«. www.ethernet-powerlink.org
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