Interview: Flexible communication within

a mechatronic system

Maxon develops and produces multi-axis control modules. They can be integrated
into existing CANopen CC (classic) network systems. Fabian Vogel, Managing Director
at Zub, a Maxon daughter company, answered questions about MACS motion
controllers, which can control the position and the synchronization of up to 32 axes.

he products are preferably used, where PLC

(programmable logic controller) solutions are either too
expensive or do not meet the precision requirements. With
the MACS®6 control devices, the Swiss company offers two
compact devices:

¢ The MiniMACS6-AMP-4 moves up to four BLDC
motors, six DC motors, or three stepper motors and
has integrated amplifiers and encoder inputs.

« The MicroMACSS, on the other hand, is a compact
managing controller without integrated amplifier and
commands one to six external power stages via
CANopen CC (classic).

Fabian Vogel: “Flexibility is one of our strengths that we
focus on.” (Source: Zub/Maxon)

Q: Why should an elementary unit like a controller be
replaced within a functioning mechatronic system?

A: There can be many reasons for this. Let’s take a
company, which has used its own customized positioning
controller for years. Shortages or even the discontinuation
of electronic components make its production difficult and
pose major challenges for management. How can they act
quickly and find an agile solution for the existing system?
Developing your own solution usually takes time and
money and does not always make economic sense. At the
same time, existing systems must continue to run ‘in time’.
Another scenario is the expansion of an existing system by
one or more axes.

Q: How can this be implemented with little effort without
interfering too much with the existing system and affect
it? How can Maxon support here?

A: With the MiniMACS6 and the MicroMACS6, Maxon
offers compact, freely programmable controllers. This
enables us to provide simple integration and quick
implementation at the end customer.

(Q: Can you give us a concrete example?

A: Maxon can draw on a broad hardware and software
base and adapt it to specific requirements. Within a few
days, we can create a functional sample that fully meets
the requested performance. After successful use, such as
a demo model, Maxon can offer a functioning solution.

Q: Is such an integration feasible in all system
architectures? Where are possible limitations?

A: By carefully coordinating the architecture and
configuration of the controller with the requirements of
the application, we ensure safe integration into the
existing system. In some cases, however, additional hard-
ware or more powerful controllers may be required.
Efficient design and targeted programming contribute to
maximizing the flexibility and performance of the MACS
controllers.

Due to their programmability, MACS controllers enable
a comprehensive selection of architectures for various
requirements. The controllers can be used as a CiA
402-compatible CANopen drive in conventional appli-
cations as well as a CANopen NMT (network management)
manager in network systems.

The interface to higher- or lower-level communication
systems can be individually defined, which facilitates
integration into existing systems. This gives engineers and
technicians more options when developing mechatronic
systems and thus enables flexible adaptation to changing
requirements at any time.
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Q: How can my system communicate with a MACS
controller?

A: The MACS6 generation offers various communication
protocols that are suitable for integration into different
systems. These include two independent CAN drivers and
interfaces for USB, TCP/IP (transmission control protocol/
Internet protocol) and Ethercat.

For integration into Windows systems, a commu-
nication DLL (dynamic link library) is provided, while a
library is provided for Linux systems. Regardless of this,
the MACS controllers can also be operated as a TCP
client or TCP server via the Ethernet port. These enable
communication between the MACS controller and the
higher-level system and facilitate the integration of the
controllers.

Figure 1:
MiniMACS6-AMP-4
(Source: Zub/Maxon)

Q: What knowledge is required for the use of a MiniMACS6
controller?

A: Knowledge of the C-programming language is an
advantage. To make it easier to get started, we offer a
free SDK (software development kit). This software
development package contains useful functions as
well as numerous specific program examples.

Using our own development environment, ApossIDE,
control processes can be analyzed and recorded in
real-time. With the application library, we can fall back
on prefabricated generic solutions for various machine
types and applications. This allows us to interact quickly
with the existing system.

Q: What if there is no suitable interface to the MACS6
controller generation?

A: Which interfaces are needed? With the MiniMACSS,
for example, we offer the usual interfaces CAN CC and

Figure 2:
MicroMACS6 BLE
bridge (Source: Zub/Maxon)

CANopen CC with and without NMT manager functionality.
Due to an integrated SoC (system on-chip), we also
support Ethernet and the Ethercat interface (Profinet
by arrangement). If needed, we can also provide a USB
connection.

The MicroMACS6 has a BLE (Bluetooth low energy)
service and support option for the first time. This makes
it possible to have a wireless interface to all nodes of the
CANopen CC network for service and support via a specif-
ic smart device application.

Q: Why does Maxon develop a controller with such a wide
range of interfaces?

A: As a specialist in multi-axes positioning and
synchronization, we not only offer standard solutions, but
often also customer-specific (OEM: original equipment
manufacturer) solutions. This means that we must interact
with our customers’ systems in a variety of ways and adapt
to them.

Another reason is that interfaces are needed
simultaneously in a specific architecture. For example,
service interfaces are needed for debugging or ensuring
oscilloscope recordings or monitoring motion sequences
without interrupting the communication of a higher-level
system.

Q: Back to integration into a mechatronic system. Where
does Maxon draw borders?
A: When developing applications, questions automatically
arise that affectthe entire architecture. Are there higher-level
controls? Which interfaces are used for communication?
Are real-time capability requirements relevant? Which
and in what form do axes work together? How does the
dynamics affect and what precision is needed? Here we
are already in the middle of system thinking. Here Maxon
draws clear borders: we are system experts in the drive
area.
Q: Are there plans to migrate to CANopen FD (flexible data
rate) based on the CAN FD data link layer allowing bit rates
of up to 8 Mbit/s and payloads up to 64 byte?
A: Our latest controller generation, MACSS, is already
equipped with CAN FD supporting hardware. However, due
to the current market demand, we have not yetimplemented
a CANopen FD protocol stack. We are ready to adapt
and to integrate CANopen FD as soon as our customers
express a need for it.
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