
Drive technology of the future:  
cabinet-free, modular and flexible 

Cabinet-free drive technology increases productivity along the complete 
value stream

Five requirements for a drive technology 
that is ready for the future

1. The footprint of machines is an economic factor  
 throughout the complete lifespan of the machine.  
 Control cabinets take away space for other machi- 
 nes and reduce the available production area.
2. Production lines must be adjusted to new products  
 and processes faster than ever before. A retroactive  
 expansion must be possible, easier and quicker  
 than before. 
3. Standard-compliant machine safety is a basic pre- 
 requisite. A fast restart after manual interventions  
 increases the availability of machines and produc- 
 tion lines. 
4. Higher energy efficiency has a direct effect on  
 operating costs. Modern drive solutions reduce  
 power consumption as well as peak loads. 
5. All concepts for Industry 4.0 require a decentral- 
 ized intelligence and a high level of connectivity of  
 the automation components. Solutions that are  
 ready for the future support all common Ethernet- 
 based real-time protocols and are open for a com- 
 munication with super-ordinate IT levels.

Quickly converting machines to new products, 
expanding production lines, and everything with as 
little footprint as possible: with the development of 
cabinet-free drive technology, end users can now 
operate more machines within the same space and 
are more flexible for adjusting existing production 
equipment to new tasks. 
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Intelligent servo drives are indispensable for modern ma- 
chines. They handle format conversions or changes in the 
motion profile at the push of a button. This decreases 
changeover times of machines significantly.  

Until now, however, the increasing number of servo drives 
also increased the size of cabinets. The more space required 
by “unproductive” cabinets, the less space is available for 
the actual machines and facilities. Industrial companies are 
also faced with the challenge that product life cycles de- 
crease continuously, in all industries. Existing production 
lines are continuously adjusted to new tasks and supple-
mented with new processing stations. With a consistent 
modularization, these expansions can be done significantly 
faster and more cost efficient. 

1. Zero control cabinet – full flexibility

In conventional drive technology, motor and control device 
are separate from each other. One power and one encoder 
cable leads to the cabinet for every motor. Until recently, 
machinery manufacturers and end users had to accept this 
in order to benefit from the advantages of servo technology. 
Cabinet-free drive technology by Rexroth maintains the ad- 
vantages of servo drives and combines them with a wiring 
reduction of up to 90 percent, and a significant area gain 
due to the elimination of cabinets. 

With IndraDrive Mi, Rexroth in 2005 already presented the 
world’s first motor-integrated servo drive. In 2014, the manu- 
facturer marked a new milestone in cabinet-free drive tech-
nology: all mains connection and power supply components 
that had until then been placed in the cabinet are now 
being designed in IP65 and can be installed directly in the 
machine. The mains module includes a mains filter, mains 
choke, and even the mains contactor in one device and is 
connected directly to the mains. The regenerative supply 
module with control and power electronics, brake resistor, 
and brake transistor fully replaces the regenerative supply 

and the control electronics in the cabinet. Thus the cabinet 
can be completely eliminated. End users gain valuable space 
for additional machines on their existing surface.

Up to 30 servo drives on one hybrid cable with a length of 
up to 200 meters form one drive system. Only the first drive 
is connected to the power supply and the control via a cable; 
all other drives after that are switched only in series via a 
hybrid cable for power and communication. 

In comparison to a classical automation, this approach re- 
duces wiring by up to 90 percent. A common solution using 
a control cabinet with ten drives usually requires the instal-
lation of 110 meters of power and encoder cable. Cabinet- 
free drive technology reduces this effort to only 10 meters 
of hybrid cable, while keeping motor distance the same. 
This not only reduces material costs and installation times, 
it also reduces the probability of wiring errors. The savings 
effect is even higher, because sensors, I/Os, and field bus 
components can be connected directly to the decentralized 
drives. 
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 d In comparison to the common variant, cabinet-free drive 
technology allows not only a reduction of the control cabi- 
net volume but the realization of a completely cabinet-free 
drive solution. This saves up to 90 percent of wiring, and 
control cabinet cooling can be eliminated completely
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2. Modularity in electronics:  
simply combine and expand

The cabinet-free drive technology develops new opportuni-
ties of modularization and also simplifies the subsequent 
installation of stations into existing production lines. Until 
now, the expansion of a production line often causes longer 
downtimes. The installers must install each drive individu-
ally into the control cabinet, and wire it to the motors. The 
line cannot produce during this time due to safety reasons. 
After that, the drives are started up on site, which also 
requires time. 
 

With cabinet-free drive technology, however, machinery 
manufacturers completely pre-install the corresponding 
modules in their plant and start-up the drives already in the 
plant. These modules are combined depending on the end 
user’s requirements. For integration into existing lines it is 
then enough to create the power supply and the connection 
to the super-ordinate control. The commissioning effort is 
reduced significantly because the drives are already parame-
terized. This reduces machine downtimes for the conversion 
of the line to a minimum. 

The first machinery manufacturers have already imple-
mented this approach of cabinet-free machines. Packaging 
machine manufacturer Gerhard Schubert GmbH from 
Crailsheim, Germany, presented the world’s first cabinet- 
free packaging machine during the interpack 2014 based on 
the IndraDrive Mi system. It consists of several robot mod-
ules, one user interface, one integrated image processing, 
and the Transmodul flexible transport system. The company 
can now structure flexible and modular machines that per-
form all packaging tasks, e. g. feeding, filling, closing, label-
ing, and palletizing.  
 
“With the Rexroth drives we can do completely without 
conventional control cabinets,” emphasizes the Managing 
Director Ralf Schubert. “The customers where so impressed 
by the machine that all of our machines will be cabinet-free 
starting in 2016.” 

 f Simple integration of 
additional machine 
modules and components 
ensure full flexibility

 d Packaging machine 
manufacturer Gerhard 
Schubert GmbH from 
Crailsheim, Germany, 
presented the world’s 
first cabinet-free packag-
ing machine during the 
interpack 2014 based on 
the drive system 
IndraDrive Mi 
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A special advantage of IndraDrive Mi: the Multi-Ethernet 
interface supports all common Ethernet protocols, e. g. 
Sercos, PROFINET, EtherNet/IP, EtherCAT or POWERLINK.  
A connection with Profibus is possible via Gateway. In this 
way, the modules integrate into the automation landscape 
of the end user without additional efforts. Another advan-
tage: the Multi-Ethernet interface minimizes variant diversity 
and thus reduces the inventory required in maintenance. 

3. Safety everytime assured 

Machine safety is a material framework condition for cabi-
net-free drive technology. End users expect the same inte-
grated safety functions as in drives where control devices 
are located in the cabinet. On the one hand, this is about 
the standard-compliant implementation of functional safety 
requirements. On the other hand, they also expect the high- 
est level of machine availability, meaning that the machine 
produces again as quickly as possible after a manual inter-
vention. 
 

The decentralized concepts simplify the implementation  
of the Machinery Directive through modularization. Rexroth 
offers certified safety functions even for cabinet-free 
IndraDrive Mi. The hybrid cable transmits all safety signals. 
This means that separate wiring is no longer necessary. This 
reduces the need for wires and reduces wiring errors.  

What is particularly interesting about it is the easy adapta-
tion of safety zones with several drives in one drive train. 
For Safe Torque Off, the first drive of a safety zone is wired 
in such a way that it processes the safety signals. To add 
additional drives to a safety zone, all that needs to be done 
is to use a safety plug there. That is extremely easy to do as 
part of the startup and transparent during operations. 
  
Several safety zones are possible in one drive train. This 
solution shortens the time required for restart after a man-
ual adjustment and thus increases the machine’s availability. 

 d Protecting people against 
uncontrollable machine 
movement has absolute 
priority for every type of 
application. Cabinet-free 
drive technology there-
fore offers flexible solu- 
tions for the integration 
of safety technology into 
the total system
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Furthermore, extensive safety functions are available with 
SafeMotion - from safe stop to safe movements. Functions 
that do not require an encoder, e. g. SS1, SS1-ES- and STO, 
are certified with Category 4 PL e according to EN ISO 
13849-1 and SIL 3 in compliance with EN 62061. Functions 
requiring encoder feedback, e. g. SS2, SOS, SLS, SMS, 
SMD, SLI and SDI, are certified with Category 3 PL d in 
compliance with EN ISO 13849-1, and SIL 2 in compliance 
with EN 62061. 

IndraDrive Mi uses the safety standards CIP Safety on  
Sercos (CSoS) and Safety over EtherCAT (FSoE) as well as 
PROFIsafe on PROFINET as protocol. The signals are simply 
transmitted with the standard data. The integration of drive, 
peripheral and safety bus as well as Standard-Ethernet 
communication in a single network simplifies handling and 
reduces hardware and installation costs. 

4. Efficient use of energy

Higher energy efficiency of machines and facilities is listed 
right at the start of the performance requirements of num- 
erous end users. On the one hand, this contributes to cli-
mate protection, while energy consumption on the other 
hand is a major part of the life cycle cost of machines.  

Cabinet-free drives are an effective lever here. Energy can 
be exchanged between the drives due to the system’s ener-
getic coupling via the hybrid cable. If for example one drive 
brakes, the created braking energy can simultaneously be 
provided to an accelerating drive in the machine. The energy 
is thus kept in the system or, if too much energy is created, 
is being fed back into the network. This achieves energy 
savings of up to 50 percent.  

This also eliminates power loss in the cabinet. In part it 
creates high temperatures in the cabinet in conventional 
drive solutions, which require cooling. With cabinet-free 
drive technology, the hardware expense for cabinet cooling 
can be eliminated in most cases. This also means that the 
energy requirement for cooling is eliminated, which in turn 
increases energy efficiency.  

The power supply module is furthermore designed for a 
wide voltage range and can therefore be used in power 
supplies of 380 V to 500 V and are thus usable worldwide. It 
creates a regulated DC-bus voltage for the individual drives. 
This ensures that a machine always has the same perfor-
mance on all mains voltages. Thanks to its control, the 
device is also robust against mains voltage fluctuations. 

The active control of the supply module brings even more 
advantages: circuit feedback is reduced to a minimum and 
additional measures are therefore unnecessary. An inte-
grated reactive current regulation compensates not only its 
own reactive current consumption, other inductive or capac-
itive users can also be offset. The losses incurred due to 
reactive current are thus completely eliminated. The Smart 
Energy Mode with its intelligent control assures that the 
energy stores existing on principle can be optimally utilized 
in the DC-bus. It limits not only performance peaks but also 
reduces the average energy consumption. In practice this 
results in performance peak reductions by up to 60 percent 
and a reduction of the average performance by up to 30 
percent. Since all mains supply components are designed 
for average performance, these components could be 
designed smaller. 

 e The Smart Energy Mode with its intelligent control assures 
that the energy stores existing on principle can be opti-
mally utilized in the DC-bus. It limits not only performance 
peaks but also reduces the average energy consumption. In 
practice this results in performance peak reductions by up 
to 60 percent and a reduction of the average performance 
by up to 30 percent
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5. Integration has begun

The ability for vertical integration with company IT will be- 
come more important in the future in order to realize Indus-
try 4.0 approaches. The objective is direct access of IT func- 
tions to the drives. Servo drives are decentralized intelligent 
and perform their tasks autonomously according to the 
specifications of the next higher level. Just as important: 
due to their Multi-Ethernet interface, they can today already 
be integrated vertically and horizontally and are ready for  
a comprehensive data exchange.  

Beyond all opportunities of PLC-based automation accord-
ing to IEC 61131-3 and PLCopen as well as OPC UA tech- 

nologies, Rexroth is the first drive and control manufacturer 
that has bridged drive technology to IT. The interface tech-
nology Open Core Interface for Drives, which is integrated 
in Open Core Engineering, allows direct access to all drive 
parameters via high-level-language-based applications on 
external devices, e. g. PCs. Instead of PLC programming, 
which must be created individually, macros of commonly 
used spreadsheet programs for example suffice to access 
and evaluate drive data, e. g. energy consumption, directly. 
Machinery manufacturers today already use self-programmed 
apps for commercially available smartphones and tablets to 
simplify start-up, parameterization, and diagnosis of the 
intelligent, decentralized drives by Rexroth.

 e Increasingly important 
for the future: horizontal 
and vertical integration 
to implement Industry 4.0

Conclusion: cabinet-free drive technology is 
ready for the future

Cabinet-free drive technology fulfills numerous requirements 
of machinery manufacturers and end users, for which they 
previously had to accept compromises. Now they can use 
more servo drives without ever-larger control cabinets re- 
ducing their machine footprint. The option for a complete 
modularization reduces efforts and costs for retroactive ex- 
pansions of existing production lines. Standard-compliant 
safety at drive level with a clever solution for the simple 
switching of safety zones increases machine availability. The 
simple energy exchange within the drive assemblage redu-
ces average power consumption and limits peak loads. With 
the Multi-Ethernet interface and own intelligence, cabinet-
free drive technology by Rexroth is ready for the future and 
integrates into future Industry 4.0 environments.
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