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Each QR code hides 
further information. 

Read the entire 
issue online here.

We now encounter smart systems everywhere. 
The smart watch on our wrist. The almost 
autonomously driving car in city traffic. The fully 
automated factory. The house that welcomes 
its residents bright and warm. But what does 

“smart” actually mean and what potential 
do smart systems offer in a wide variety of 
application areas, from leisure and health, 
to home and production, to transport and 
logistics? Our magazine gives you a versatile 
and practical insight – from the small sensor 
to the smart world. Dive with us into the smart 
world of today and tomorrow. As usual, exciting 
and in-depth information and articles await you 
behind all the QR codes.

We hope you enjoy reading. 
Yours, Stefan Uhlig
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Interview

What do we need smart systems for?

One smart system we are all familiar with is the 
human being itself. Based on environmental signals 
that the human brain processes and evaluates, it 
makes complex action decisions and passes on 
the corresponding impulses to the muscles.
A smart system in the technological sense 
replicates this process. With the help of sensors, 
the system can detect surrounding conditions, 
describe, diagnose and qualify them and trigger 
corresponding actions. Through the use of AI, 
smart systems are increasingly able to recognize 
complex interrelationships, learn new things 
and make predictions.

The roots of smart systems go back 
to the last century. But it was not 

until the rise of the internet, ever-faster 
data analysis and miniaturized sensor 

technology that development really gained 
momentum. The integration of artificial 

intelligence (AI) into smart systems, and 
thus faster and more secure communication 

between the individual components of these 
systems, now promises to exponentially 

accelerate the progress made to date.
Numerous new application possibilities in the private and industrial 
sectors mean a clear competitive advantage for companies - and 
SMEs in particular. Prerequisite: The transformation succeeds 
quickly. Interviews, use cases and expert contributions in this 
issue show that the high-tech and semiconductor companies in 
Saxony are an important driver and technological pioneer in this 
process, along the entire value chain.

If we want to understand how smart systems work, 
we do not necessarily have to think technologically

“The history of smart systems is closely 
linked to the development of chip technology. 
Because the intelligent heart of these 
systems is always a processor that processes 
data and makes decisions.” 
Prof. Dr. Harald Kuhn, Institute Director, Fraunhofer Institute 
for Electronic Nano Systems ENAS in Chemnitz, Germany

Moving at high speed into an exciting
future – editorial by Dr. Martina Vogel
and Christoph Kögler

What is a smart system?

Smart Systems

[ The basic 
components 
of a smart 
system

We explain in 
detail what tasks 

the individual 
components 

perform and how 
they interact.

Read why smart 
systems have broad 
social and economic 
added value in an in-
depth interview with 
Prof. Dr. Harald Kuhn.

Sensing 1
0

1
0

Artificial 
Intelligence

Processing

Knowledge Base

Data 
Communication

Energy procurement and storage

Integration

Actuation

Dr. Martina 
Vogel, Head of 
Smart Systems 
& IoT Working 
Group, Fraun-
hofer ENAS

Christoph Kögler, 
Head of Smart 
Systems & IoT 
Working Group, 
Infineon Techno-
logies Dresden

About the origin 
of smart systems 
and the role of 
the semiconduc-
tor industry
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Europe’s network for smart 
systems is dense, wide and 
multi-layered 

Europe’s smart 
systems competence
at a glance

According to a study by 
Grand View Research, the 
market for smart systems 

by 2028 is expected to be 
worth 158,4 billion US 

dollars with a compound 
annual growth rate of 

12.6 percent.

The central players include:
The Silicon Europe 
Alliance, a European 
cluster alliance for innovative 
electronics and software 
technologies with almost 2,000 
members.
EPoSS, an industry-oriented 
association for the integration 
of smart systems and nearly 
100 members across Europe. 
The European Digital 
Innovation Hubs (EDIHs), 
as central contact points, 
so-called “one-stop-shops”
for SMEs and start-ups.

Source: Grand View Research. (2021),
MarketsandMarkets. (2021)

Silicon Europe 
Members

EPoSS Members

European Digital 
Innovation Hubs (EDIHs)

Smart systems 
members in 

Silicon Saxony

European 
competences and 
activities in detail
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Nowadays, not only entire systems can be “smart”, but 
also devices such as chips. These devices are assembled 
into components, modules, and these in turn into individual 
systems. In many cases, several of these systems interact with 
each other in so called “systems of systems”. The interaction 
between charging station, car and route planning, but also the 
car itself with its numerous sensor-based individual systems 
are examples of this.

What can be 
“smart” today?

[ Today, AI is 
already being 
integrated at 
the chip level. 
This level is 
therefore al-
ready “smart”.

System 
of Systems

Smart 
System

Smart 
world

Device  

Component  

Module  

System  

Sm
art Energy

Smart
Health

Smart
Home

Smart
Building

Smart
Factory

Smart
Mobility

Smart
…

Smart
Logistics
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Digital technologies 
can massively reduce 
emissions, energy 
requirements and costs 
of buildings

The trend is toward 
the digital twin

In order to make buildings truly “smart” beyond 
smart individual functions, the concept of the 

“digital twin” is becoming increasingly important. 
The basis for this is the so-called “Building 
Information Modeling” (BIM). This highly complex 
software is in turn the basis of the virtual 
building, including building technology, which 
reproduces the real building in all phases of its 
life – from planning to demolition and disposal. 
Around one in six construction companies now 
uses BIM software, five times as many as in 
2020. The use of this technology is particularly 
widespread wherever the high initial invest pays 
off quickly: in large real estate companies or also 
in microelectronics.

Read more about 
how BIM works, 

its benefits 
and challenges 

online.

N+P’s visualization 
illustrates the 
concept from 
BIM design to the 
digitally mirrored 
building

Building Information 
Modeling (BIM)

Some 
advantages
1 Fewer errors in the 

planning process
1 More transparency 

about the inventory
1 Easier preparation of 

rebuild projects
1 Entry into predictive 

maintenance
1 Perspective: highly 

automated or even 
autonomous control of 
highly complex building 
functions and operating 
processes

Let the smart 
home do it!
Entertaining, informing, 
ventilating, heating, lighting, 
securing, monitoring, 
cleaning – the modern smart 
home does all of that by itself.

Using BIM and IoT 
data for the digital 
twin
Connecting the BIM data with 
the IoT data is a key success 
factor for efficient building 
operations.

For more info: 
Scan QR code

How sensors make 
homes smarter
Bosch Sensortec sensors 
are systems that combine 
tiny mechanical structures 
with electronic circuits 
to enable smart home 
applications. 

For more info: 
Scan QR code

Find out which 
technologies help 
and will help in the 
future!

Organ-on-chip systems can 
be used, for example, to repli-

cate functionalities and one or 
more physiological responses of 

an organ in vivo. This enables the 
rapid and cost-effective develop-

ment of drugs and individualized 
therapies. 

The microTEC Südwest e.V. trade 
association from Freiburg has recognized this trend 
and is driving research in this area as part of the 
3D-Bio-Net project.

How organ-on-chip systems 
are helping to shape 
the future of medicine

About the 3D-Bio-
Net project

“Beyond the purely physical, 
geometric design, BIM already 
knows the future functionalities 
in the design” 

Dr. Torsten Thieme, 
Chief Development Officer, DEAXO
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Sensor 
system for 
industrial 
applications

[ Control 
station of the 
Infineon fac-
tory in Villach. 
A similar con-
trol station 
is to be built 
at the new 
Infineon fab 
in Dresden.

Saxon players are also on the forefront towards 
the intelligent factory

A giant step ahead?

Growing international competitive pressure 
is the main reason why medium-sized 

companies are also retrofitting older plants 
with smart technologies. They are hoping to 

achieve productivity gains of around 30 percent, 
considerable savings in operating costs, energy 

and material consumption, and more sustainable 
production.

High-tech companies and institutes in Saxony have been 
building up specialized but definitely strong competitive positions in 

this sector for several years. This concerns the production of robust 
and inexpensive “intelligence” hardware as well as sensor technology 
for smart factories, data analysis, machine learning, but also the 
agile design of innovative initial solutions. These technologies often 
act as an interface between German industry and the “hyperscalers” 
overseas. “Saxony has built up considerable expertise in this area over 
the past two or three years,” says Managing Director Michael Kaiser 
of the Smart Systems Hub innovation network in Dresden. “A strong 
ecosystem is growing here.”

“Chinese machine builders are inferior to 
German ones in precision and 

process quality. But 
if they now massively 
integrate AI – and they are 

indeed doing so – there is a 
clear competitive advantage due to the potential for 
predictive maintenance, which more than compensates 
for the German virtues. Because so-called ‘unscheduled 

down times’ are the biggest killer of productivity.” 

André Rauschert, Head of Digital Processes, 
Fraunhofer Alliance Big Data AI

Video-Interview

The role of AI for 
future production

Optimized printed 
circuit board pro-
duction process
Contactless monitoring of 
lamination temperature 
enables self-optimizing 
process control in printed 
circuit board manufacturing

For more info: 
Scan QR code
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Smart sensors and 
sensor systems for 
digital manufacturing
Real-time optimization, predictive 
maintenance, product quality assurance: 
smart sensors provide the technological 
basis – also for new business models.

For more info: 
Scan QR code

In this interview with Uwe Wagner, we analyze 
potentials and solutions for process optimization in 
medium-sized production companies.

Find a detailed 
analysis online

How else is AI 
influencing 
production? 
Watch the entire 
interview with 
André Rauschert.

Interview 

Automate like the big players
with Uwe Wagner, Managing Partner/CEO, 
DELTEC electronics

SMART FACTORY 1312



Smart logistics is 
moving the world

How smart is logistics? Which smart 
solutions are already moving our goods 

and merchandise today? How differently 
do semiconductor and automotive 

companies operate in this area? 
We got to the bottom of logistics with experts 

from DB Schenker, the Volkswagen pilot plant 
in Zwickau and Europe’s largest semiconductor 

foundry, GlobalFoundries Fab1 in Dresden.

Spoiler alert: There is no such thing as 
smart logistics! But there are numerous 
solutions, some of them spectacular.

DB Schenker’s 
all-electric 
cargo drone 
can trans-
port pallets 
weighing up to 
200 kilograms 
around 40 kilo-
meters.

Interview

Logistics does not end 
at the property line

„For further 
optimization, the 
use of so�ware 
solutions in 
intralogistics, 
in particular, 

urgently needs to be 
considered holistically 

and networked as in production.“

Heike Wilson, Managing Director, 
DUALIS

Innovations for effective load handling
EXPRESSO offers a wide range of system solutions for optimising in-
tralogistical processes. The focus of the current product portfolio
is the mobile lifting and conveying device lift2move and the electronic
handling system eBalanceLift.

The lift2move is at the heart of operational 
material flow processes in many industries. It 
has a lift mast driven by a brushless electric 
motor and can be adapted to the individual 
handling task. Its ergonomic smooth-run-
ning character is another plus. The large 
rear castors and steerable and lockable 
front castors play an important role in this. 
The rear castors are also ESD conductive. 
This lifting and conveying system is cur-
rently available for payloads of 130, 180, 
250 and 400 kg. The second highlight in the 
EXPRESSO portfolio is the eBalanceLift elec-
tronic rope balancer. This ergonomic hand-
ling system supports manual lifting, lowering 
and positioning actions during load handling.

It can be installed as a column and rail version. 
In both cases, the user operates via an ope-
rating unit that is fixed to the control head of 
the eBalanceLift or to the load receptacle and 
is connected to a servo-motorised hoist via a 
steel cable. All parameters and programming 
can be entered directly on the control unit.

In the column version, loads with weights of up to 300 kg
can be handled with the eBalanceLift.

The lift2move can be used for many intralogistics applica-
tions depending on the payload and load capacity.

Advertisement

Optimize your 
logistics with live 
tracking data 
Smart logistics with 
real-time data: Gain more 
control, full visibility & better 
performance with the Live 
Tracking Portal.

For more info: 
Scan QR code.

More and more internal 
logistics processes are being 
controlled via corresponding 
so�ware solutions. Read about 
the challenges in the interview 
with Heike Wilson.

For more info: 
Scan QR code

Jump on this 
bandwagon – 
read more!
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One of the largest 5G test fields for rail transport 
in Europe is being established in the Ore Moun-
tains. As part of the sector initiative Digitale Schie-
ne Deutschland, various R&D initiatives are being 

implemented, including the EU project 
“5GRAIL” and the German-French 

innovation project “5G-RACOM”. 
Particular focus is given to 5G 
technology trials for the Future 
Railway Mobile Communica-
tion System (FRMCS) which 
will succeed today’s GSM-R 
system.

Smart mobility promises an exciting revolution on our roads. In 2023, 
around 1 million e-cars will be registered in Germany. According to 
the German government, this figure will rise to 15 million by 2030. 
But in addition to all the advantages, this transition brings major 
challenges. If more than 40 million cars are electric, 
charging them will require about the amount of 
electricity that all of Germany’s wind turbines 
would have produced in 2021 or three times 
the amount that existing photovoltaic systems 
would have to produce. Added to this are 
electric trucks. E-mobility needs energy and 
smart energy management. Here, too, smart 
systems are part of the solution.

Saxony 
moves with 
the times

Prof. Michler, what are the 
greatest challenges currently 

facing mobility research?
Clearly, automated driving in 
urban and suburban areas. The 
task here is to establish the 
information technology and infra-

structure foundations as quickly as 
possible. That’s why we’re actively 

working on solutions to enable auto-
mated driving and, in this context, also 

to show what costs we’ll be facing and what 
implementation periods look like. 

What role do test fields play in this context and 
which test field is currently the most exciting from 
your point of view? 
First and foremost, they are important for collecting real 
data, which in turn is relevant for further research. For this 
purpose, there are test fields in real environments and those 
that are set up exclusively for testing purposes. One of the 
latter is the Smart Mobility Lab (SML), an EU research 
project of the TU Dresden, which is currently being built 
in Hoyerswerda. Soon, the networking between driving, 
flying and robotics can be tested and certified here. 
This is not only extremely exciting for road traffic, 
but also for applications in the industrial sector, for 
example in logistics.

Saxonian research is advancing 
mobility concepts for the future 
in various test fields.

Quieter, cleaner, lower emissions: 
electric mobility brings great 
opportunities ... and challenges

5G trials in the Ore Mountains 

Digital Rail Testbed

Is the power 
enough?

Digital Rail Testbed in Scheibenberg

Sustainable, 
clean and fully 
connected – 
the mobility of 
the future

More on the 
transformation of 

mobility

What are 
the current 

obstacles to 
fully automated 

traffic?
Find the complete interview 

with the answers to these 
and other questions online.About the Digital 

Rail Testbed project

5G as a prerequisite 
for smart mobility 
5G enables fast and reliable communi-
cation to securely exchange data 
be  tween vehicles and infrastructure.
Latency: <10 ms
Coverage: 100 % in cities
Number 
of users: 1 million devices per sq m
As well as: Prioritization of services, 

security guarantees.

0 Prof. Dr.-Ing. 
Oliver Michler,
Professor, 
TU Dresden, 
Faculty of 
Transportation 
Sciences

SMART MOBILTY16 17



Which 
technological 

developments 
will bring the 

biggest changes 
and how does 

Europe compare 
internationally? 

We talk about 
this in our expert 

interviews with 
Stefan Finkbeiner and 

Prof. Dr. Harald Kuhn.

As a high-tech network and microelectronics 
lighthouse in Europe, Silicon Saxony covers 
both the individual building blocks of smart 
systems, complete systems as well as systems 
of systems including the functionally and 
application-relevant software along an almost 
complete value chain. This also includes 
basic and application-oriented research and 
development and forms a solid basis for 
innovations.
The players organize themselves in projects 
at regional, national and international level 
as well as in numerous working groups and 
exchange formats. Supported by internationally 
recognized conferences and trade fair 
appearances, thus, Silicon Saxony guarantees 
growth for the entire industry.

Smart Silicon Saxony

“In terms of future 
systems, Europe is 
massively building 
capacity in quantum 

sensing, communications 
and quantum computing, as 
well as in microelectronics 
manufacturing and research.”  

Prof. Dr. Harald Kuhn, Institute Direc-
tor, Fraunhofer Institute for Electronic 
Nano Systems ENAS in Chemnitz

Trustworthiness is the basis 
for smart systems 

Trust me!

More and more areas of life are 
becoming “smart”. As a result, 
the security and integrity 
of sensor and data nodes 
is becoming increasingly 
important. Simply keeping 
an eye on the software is 
by no means enough to 
realize truly trustworthy 
electronics. 

Read why 
developers need to 
address the entire 

value chain from 
chip design to the 

so�ware level.

What does the future of 
smart systems look like? 

Where is the 
journey going? 

“Quantum technology is 
pushing the boundaries 
of what is possible. 

In the field of data 
processing as well as in 

the field of sensors.” 

Stefan Finkbeiner, CEO – Bosch 
Sensortec GmbH & Chairman 
EPoSS e.V.

Two times 
trial is for 
free

Event tip

Smart Systems 
Integration 2024 
Networking along the 
value chain – meet the 
European smart systems 
Community 2024 in 
Hamburg!

Not yet 
a member?

Follow us!

16.–18.4.2024,
Hamburg.
For more info: 
Scan QR code!

Let us convince 
you of the 
benefits!

To the working 
groups

To the interview with 
Stefan Finkbeiner

To the interview with 
Prof. Dr. Harald Kuhn

Smart systems 
working groups
1 Advanced Automation 

& Robotics 
1 Security & Privacy 
1 Wireless Communication  
1 IC Design 
1 Artificial Intelligence
1 Smart Systems & IoT 

Contact
Stefan Uhlig

Head of Micro-
electronics and Smart 
Systems Department

stefan.uhlig@
silicon-saxony.de

+49 351 8973-3980

#WeAreSiliconSaxony
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