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Introduction

In the future, not only cars, buses or delivery vans will act autonomously. MicroSys used task-optimized 
system-on-modules designed in-house to create a ready-to-install, modular autonomous control system 
facilitating mobile machinery automation. With only 60 W power consumption, the Autonomous Control 
Unit (ACU) does not require active cooling. It is perfectly suited for many years of operation in harsh 
conditions.

The Foundation for  
Driverless Excavation
A modular autonomous control unit  
for mobile machinery
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The phrase “autonomous driving” is frequently used 
in context with cars, buses, trucks or delivery vans in 
driverless motion on public roads. These are, howev-
er, by no means the only application for these complex 
navigation methods. Automotive, self-propelled agri-
cultural or construction machines and material handling 
equipment also come with a considerable potential for 
automation.
 
Highly automated machinery
The task of automating automotive machinery differs 
considerably from creating driverless vehicles for use 
in road traffic. During their normal operation, agricul-
tural or construction machinery typically do not move 
on public roads but in segregated areas with no access 
for uninvolved people. This involves navigating not on 
mostly level surfaces but driving in rough terrain. As 
the terrain, which is the Basis for course verification, 
changes due to the progress of the construction work, 
it frequently needs to be mapped anew. Furthermore, 
the autonomous activities should not be limited to driv-
ing but also include load handling and transfer.

For autonomously navigating and acting self-propelled 
machinery on our fields and construction sites to be-
come commonplace, a number of basic prerequisites 
need yet to be created. Germany’s Federal Ministry 
of Economy and Climate Protection supports this in-
dustry’s transformation. Its KoPa 35c funding program 
mainly benefits mobile machinery manufacturers and 
suppliers.

Within the cooperative project POV.OS (Professional 
Vehicle Operating System), an innovative automation 
platform for functionalizing mobile machinery is being 
designed. It comes in the form of an open architec-
ture comprising modular hardware and software sys-
tem components. This constitutes a cross-application 
platform to be used to specify and implement applica-
tion-oriented functionalities for automation, assistance 
and autonomous driving.

Modularly economical
Automotive machines are manufactured in far smaller 
quantities than most automobiles. Full-custom designs 
of the central control electronics would not be econom-
ically feasible for their manufacturers. They prefer com-

mercially available so-called COTS platforms (for com-
mercial off-the-shelf). These allow design engineers 
to create individual solutions without the need to deal 
with individual components. 

As a Gold Partner of the processor manufacturer NXP, 
MicroSys Electronics GmbH (MicroSys) designs sys-
tem-on-modules (SoM), constituting an effective 
means for this design method. In a small form factor, 
these assemblies integrate a microprocessor and stor-
age as well as connectivity and all other components 
required for application development and certification. 
Used as central computing units with standardized 
interfaces, SoMs help manufacturers of professional 
mobile machinery cut thee design cycles of their prod-
ucts. To implement application-specific functionalities, 
SoMs are mounted on custom carrier boards. These 
also supply the modules with power and translate input 
and output signals into industry-specific formats and 
protocols.

A strong heart 
MicroSys designed the miriac® MPX-LX2160A SoM not 
solely for mobile machines but for a broad spectrum 
of applications with similar performance and safety 
requirements. The module is based on the LX2160A, 
currently NXP’s most powerful embedded multi core 
processor featuring 16 Arm® Cortex®-A72 kernels. 
Its 32 GB soldered DDR4 RAM can be extended to a 
maximum 128 GB. The module’s processor-integrated 
Ethernet controller facilitate a highly performant high-
end communication with up to 100 Gbit/s Ethernet and 

Autonomous driving is not limited to cars, buses or delivery 
vans. Mobile machines such as excavators or earthmovers, 
have a great potential for automation. 
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integrated 122 Gbit/s Layer 2 Ethernet Switching. This 
allows integration of all networked tasks within a vehi-
cle, including GigEVision camera systems.

The SoM has four PCIe 3.0 interfaces to accommodate 
the large SSD mass storage this calls for. The integrat-
ed security engine of the LX2160A processor facilitates 
full data encryption all the way to the maximum data 
transfer bandwidth. It uses secure boot to ensure load-
ing only software from certified sources, for instance 
in case of updates. The miriac® MPX-LX2160A SoM is 
specified for use over a -40° C to +85° C temperature 
range. With at least 15 years availability, it provides mo-
bile machine manufacturers with a good supply securi-
ty for its core component.

Task-optimized carrier board
It takes more than just a central processor module. 
Many mobile machine manufacturers lack the required 
expertise or capacities to build a comprehensive solu-
tion around it. In the design of a task, but not customer 
specific control system platform for mobile machines, 
MicroSys used insights gained within the POV.OS proj-
ect. The Bavarian manufacturer also falls back on ex-
periences from many years of fulfilling requirements of 
this industry.

The COTS MicroSys carrier specified in the POV.OS 
context features three M.2 slots and can be fitted with 
a miriac® MPX-LX2160A, an FPGA accelerator module, 
up to three SSD RAM modules or one or two Hailo-8™ 
AI processor modules. In case a separate safety island 
is required in the context of a project, MicroSys offers 
an extension based on the miriac® MPX-S32G274A or 
miriac® MPX-S32G399A. This provides the solution 
with additional computational power for complex tasks 
as well as an independent instance.

Ready-to-install system
What makes the electronics a ready-to-install, rugge-
dized system is its purpose-designed housing rated 
IP68 for dust and water resistance. In its standard form, 
it has M12 connectors for ten GB Ethernet interfaces 
and a rugged Fischer connector for serial data buses. A 
Deutsch connector for the power supply also provides 
connectivity for three CANbus lines. Aside of protecting 
the electronics, the housing also serves as a heat sink. 
It transfers most of the heat through its base plate to 
the vehicle frame. A smaller portion of the thermal en-
ergy radiates into the ambient air through gills on the 
upper side of the device.

The highly performant as well as energy-efficient miriac™ MPX-
LX2160A SoM from MicroSys Electronics is based on the NXP 
LX2160A processor with 16 Arm® Cortex®-A72 cores and fea-
tures soldered memory. It lays the foundation for vehicle auto-
mation. 

The task-optimized COTS MicroSys carrier can be fitted with 
a miriac® MPX-LX2160A, an FPGA accelerator module, up to 
three SSD RAM modules or one or two Hailo-8™ AI processor 
modules. For a separate safety island, MicroSys offers an ex-
tension based on the miriac® MPX-S32G274A or miriac® MPX-
S32G399A. 
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“With the new Autonomous Control Unit based on the 
miriac® MPX-LX2160A SoM, we can offer mobile machine 
manufacturers a ready-to-install control and automation 
system for their products.”

Jörg Stollfuß, FAE,  
MicroSys Electronics GmbH

In spite of its exorbitantly high computing power of the 
fully loaded unit and its multiple interfaces, MicroSys 
managed to limit its power consumption to 60 Watt, 
creating a system without any moving parts and with-
out the need for active cooling. “All tests confirm suffi-
cient cooling up to ambient temperatures of at least 55° 
C”, says Jörg Stollfuß, Application Engineer at MicroSys 
Electronics GmbH. “With the new Autonomous Control 
Unit based on the miriac® MPX-LX2160A SoM, we can 
offer mobile machine manufacturers a ready-to-install 
control and automation system for their products.”

What makes the electronics a ready-to-install, ruggedized sys-
tem is its purpose-designed housing. With only 60 W maximum 
power consumption, the system needs no active ventilation or 
cooling. 
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MicroSys Electronics GmbH  

Mühlweg 1 
82054 Sauerlach, Germany 
Tel: +49 (8104) 801‐0 
Fax: +49 (8104) 801‐110 
Web:  www.microsys.de
Email:  info@microsys.de

Bavarian Ministry of Economic Affairs,
Regional Development and Energy
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Application-ready vehicle network processing platform 

About MicroSys Electronics

MicroSys Electronics has been designing and developing embedded system solutions 
since 1975, is an NXP Gold Partner and widely integrates NXP’s S32 Automotive, 
Layerscape and QorIQ processor technology. Designs based on System-on-Modules 
(SoMs) are the strengths of this German company, with the portfolio ranging 
from application-ready SoMs and customer-specific carrier board designs to fully 
integrated systems. Application areas for these extremely rugged designs with long-
term availability are primarily found in markets where safety standards analog to IEC 
61508 are required, such as railway technology (EN 50155), aviation (DO-160), and 
mobile machinery (ISO 13849), as well as manufacturing robots (ISO 10218), control 
systems (IEC 61131-6), and drive systems (IEC 61800-5-2). Further application 
areas can be found in medical technology (60601), and in critical infrastructures, 
for instance in the nuclear sector (IEC 61513) or the process industry (IEC 61511). 
MicroSys works closely with its customers in all these industries to ensure that the 
specific applicable standards are fully met.

For more information, visit www.microsys.de


