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Navigation app for buildings  

Large, public building complexes such as 
trade fair venues, airports, shopping malls, 
and museums, as well as hospitals and 
municipal buildings often resemble laby-
rinths. Researchers at Fraunhofer IPMS 
have come up with a possible solution: 
they have developed a navigation app that 
can be used to determine your current po-
sition via Wi-Fi, and thus guide you to your 
destination.
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New ways to co-exist with-
out interference

Through the net at high speeds – new con-
nections promise an ever-better Internet ex-
perience. The parallel operation of various 
technologies, however, still results in losses 
in performance. Scientists at Fraunhofer ESK 
have now been able to show that it is pos-
sible for signals to travel the path from the 
distribution point to the on-premises modem 
without a significant loss of quality. 
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Roll-out of the “IISB-ONE” electric sports car

Fraunhofer IISB has presented its 
“IISB-ONE” electric sports car, a 
test vehicle for power-electronic 
vehicle components that is open 
to adaptations. The electric drive 
train is completely realized by sys-
tems developed at Fraunhofer IISB. 
The modular vehicle concept 
allows the flexible integration 
of future developments. 
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Events

While every care is taken to ensure that this information is correct, no liability can be accepted for omissions or inaccuracies.

Date Event / WWW Location Group institutes 
involved

03/02 – 03/04 Battery Japan
www.batteryjapan.jp/en

Tokyo, Japan IKTS, ISIT

03/08 – 03/10 JEC world 
www.jeccomposites.com/events/jec-world-2016

Paris, France IKTS, IZFP

03/09 – 03/10 Smart Systems Integration 
www.mesago.de/en/SSI/home.htm

Munich, Germany Group institutes

03/14 – 03/18 CeBIT 
www.cebit.de/home

Hanover, Germany Group institutes

03/15 – 03/17 Energy Storage Europe
www.energy-storage-online.com

Düsseldorf,  
Germany

IKTS, IISB, ISIT

03/15 – 03/17 electronica China
www.electronica-china.com

Shanghai, China IKTS

03/15 – 03/17 SEMICON China
www.semiconchina.org

Shanghai, China ENAS

04/12 – 04/13 Cloud Expo Europe
www.cloudexpoeurope.com

London,  
United Kingdom

FOKUS

03/20 – 03/24 OFC
www.ofcconference.org

California, USA HHI, IPMS, IZM

03/24 – 03/26 CCBN 
www.ccbn.tv/en

Beijing, China IIS

04/06 – 04/08 Photonix 
www.photonix-expo.jp/en

Tokyo, Japan IPMS

04/16 – 04/21 NAB Show 
www.nabshow.com

Las Vegas, USA IIS

04/25 – 04/29 Hannover Messe 
www.hannovermesse.de/home

Hanover, Germany Group institutes

04/26 – 04/28 SMT Hybrid Packaging + System Integration in Micro Electronics 
www.mesago.de/en/SMT/home.htm

Nuremberg,  
Germany

ISIT, IZM

05/09 – 05/10 8th Fraunhofer IMS Workshop: CMOS Imaging Seeing The Future
www.ims.fraunhofer.de

Duisburg, Germany IMS

05/23 20 Years Fraunhofer Group for Microelectronics
www.mikroelektronik.fraunhofer.de

Berlin, Germany Group institutes

05/31 – 06/03 ECTC 
www.ectc.net

Las Vegas, USA IZM
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In addition to exhaustion, cardiovascular 
medical emergencies can affect the heart 
and blood vessels. Heart attacks and cardi-
ac arrhythmia are the main catalysts of sud-
den incapacitation among drivers, that may 
cause serious traffic accidents. Potential 
emergencies can be identified by evaluating 
the heart’s electrical activity. The system can 
recognize the driver’s inability to drive due 
to fatigue or other medical situations and 
bring the vehicle to a controlled stop.

Measurement through clothing 

“The non-contact, capacitive ECG measure-
ment device works on the same principle 
as the classic ECG. That means we analyze 
the characteristics of the ECG and react to 
critical changes to defuse emergency situa-
tions,” explains Dr. Andreas Heinig, Project 
Leader at the Fraunhofer Institute for Pho-
tonic Microsystems IPMS. “The electrodes 
are not attached to the skin – as is the case 
with the classic ECG –, instead the contact 
between the electrodes and the body’s sur-
face is established through layers of cloth-
ing. Typical skin irritations developed dur-
ing long-time monitoring can therefore be 
avoided.” 

Signals from the driver’s seat 

Metal plates that are built into the driver’s 
seat form a capacitor with the skin. The 
system operates reliably despite several  
layers of clothing and movements of the 
contact surfaces. One of the major chal-
lenges is the poor signal-to-noise ratio. In 
order to minimize electromagnetic interfer-
ence, the researchers at Fraunhofer IPMS 
have included electromagnetic shielding 
and have packaged the electrode in an 
electromagnetically shielded casing. In addi-
tion, the team has placed a special electronic 
circuit in the device to actively eliminate  
induced voltage. This aims at controlling 
fluctuations in voltage due to changing dis-
tances between the electrodes and the skin 
as well as electrostatic charge. The capaci-
tive ECG increases both the safety of the 
motorist using the system as well as the 
overall safety of traffic. There is a variety of 
possible applications of this technology in 
the future, such as integration in other 
kinds of seats or in hospital beds. Integra-
tion into clothing is also conceivable. The 
prototype of the capacitive ECG measure-
ment system was first presented to the ex-
pert audience in November at the world’s 
largest medical trade fair, MEDICA. 

From the institutes

 Contact: 
Dr. Michael Scholles
Phone +49 351 8823-201
michael.scholles@ipms.fraunhofer.de 
Fraunhofer Institute for Photonic  
Microsystems IPMS
Maria-Reiche-Strasse 2
01109 Dresden
Germany
www.ipms.fraunhofer.de 

The capacitive ECG measuring 
technology, which is integrated in 
the driver’s seat, is intended to  
detect signs of fatigue and medical 
emergencies among drivers in 
good time. © MEV Verlag 

ECG monitoring of motorists without 
skin contact

Fatigue or medical emergencies at the wheel can cause serious traffic  
accidents. Car manufacturers are therefore feverishly working on emer-
gency-stop assistance systems. Researchers at the Fraunhofer IPMS have 
developed a capacitive measurement device to derive an electrocardio-
gram (ECG), making it possible to continuously monitor cardiac activity 
without touching the skin. The system is integrated into the driver’s seat 
and can determine the driving ability of the motorist during the journey. 

Structure of contactless capacitive 
electrode. © Fraunhofer IPMS 
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For over ten years, the Fraunhofer Institute 
for Integrated Systems and Device Techno
logy IISB has developed power-electronic 
components for battery-driven and hybrid-
electric vehicles. The “IISB-ONE” test and 
demonstration vehicle has now made its 
debut. The vehicle is based on a chassis by 
the former Artega company and it is 
equipped exclusively with Fraunhofer IISB 
components. These were developed in vari-
ous research projects and in cooperative 
projects with the automobile industry. 

Integrated electrical drive system 

The integrated traction drive installed in the 
vehicle is notable for its two mechanically 
integrated motor drives with directly at-
tached power inverters and separated  
field-oriented control for each e-motor. This 
allows free distribution of torque to each 
drive wheel on the axle. In total, each 
wheel has drive power of 80 kW and a top 
torque of 2000 Nm at its disposal. The 
heart of the high-voltage on-board electrical 
system is a battery system based on lithium-
ion cells with a rated voltage of 355 V. The 
integrated battery management system de-
signed at Fraunhofer IISB guarantees reli-
able operation, and the modular internal 
system structure means that the energy 
storage system can be adapted to various 
power, energy, and vehicle classes. A DC / DC 
converter with 3.5 kW replaces the car‘s 
conventional alternator and supplies the 
12 V on-board electrical system with a con-
tact-safe supply from the high-voltage bat-
tery. A non-insulating high-performance 
DC / DC converter always provides the drive 
system with the optimum operating volt-
age, depending on the driving conditions. 

Universal charging options 

A proprietary AC charger integrated into 
the energy storage device allows flexible re-
charging at both public charging stations 
and any outlet at up to 3.7 kW, or at DC 
charging stations. The highlight is an induc-
tive charging system on the front of the ve-
hicle that can be used to allow contactless 

charging of the IISB-ONE at up to 3.5 kW. 
The system is notable for the highest stan-
dards of user convenience, a high position 
tolerance, low costs, top safety, and a high 
degree of efficiency of up to 97 % at a 
weight of only 3 kg. 

Simplified component integration 

The integration of subsystems to form a re-
liably functioning vehicle is a challenge due 
to the variance in available communication 
interfaces and protocols. For this reason, an 
adaptable vehicle control system was de-
veloped at Fraunhofer IISB. This allows for 
a simple communicative link between var-
ious prototype systems to form an over-
all vehicle. An additional layer of software 
abstraction makes dealing with the differ-
ent control units easier for the user. The ve-
hicle control system coordinates and mon-
itors the drive-train and energy-storage 
systems and guarantees a safe vehicle op-
erating state at all times. Comprehensive 
component and vehicle tests and the ob-
servance of applicable standards and reg-
ulations mean that the project aim of ob-
taining road approval for the IISB-ONE has 
been achieved. The vehicle is not only func-
tional, it is also a flexible research platform 
suitable for day-to-day use. The Fraunhofer 
researchers are using the lessons learned 
to further expand their system expertise in 
the area of power-electronic vehicle compo-
nents and battery systems for e-vehicles. 

Title

 Contact: 
Dr. Bernd Eckardt
Phone +49 9131 761-139
bernd.eckardt@iisb.fraunhofer.de 
Fraunhofer Institute for Integrated  
Systems and Device Technology IISB
Schottkystrasse 10
91058 Erlangen
Germany
www.iisb.fraunhofer.de 

Roll-out of the “IISB-ONE” electric  
sports car

Fraunhofer IISB has presented its “IISB-ONE” electric sports car, a test  
vehicle for power-electronic vehicle components that is open to adaptations. 
The electric drive train is completely realized by systems developed at 
Fraunhofer IISB. The modular vehicle concept allows the flexible integration 
of future developments. 

The “IISB-ONE” test vehicle, which 
has road approval, during a test 
drive in Nuremberg‘s city traffic.  
© Kurt Fuchs / Fraunhofer IISB 

A look under the hood gives us a 
clear view of the battery system 
and the double drive unit devel-
oped by Fraunhofer IISB.  
© Kurt Fuchs / Fraunhofer IISB 
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How do you convince skeptics to switch 
from conventionally fueled cars to  
e-vehicles? 
 
Dr. Eckardt: Electromobility has long since 
vacated the niche of very small vehicles 
without any comfort. Anyone who drives 
our IISB-ONE test vehicle will tell you that  
e-mobility can also be very enjoyable. With 
its double drive unit and 160 kW that ac-
celerate the vehicle without interruption 
to tractive force due to shifting, you ex-
perience a very sporty driving experience. 
At the same time, vehicle electric drive is a 
very efficient way of using regeneratively 
produced energy for mobility. 

Which challenges need to be over-
come, in your view, to make e-mobility 
in urban spaces even more efficient and 
sustainable in the future?
 
Dr. Eckardt: Naturally, the ranges of elec-
tric vehicles must continue to increase, but 
we can already see that this is happening 
thanks to the developments of the next  
e-vehicle generations. Current vehicles  
usually have a range of 150–200 km.  
The next generation will have a range of 
300–400 km. A drop in battery costs and 
higher production rates of electric cars will 
also result in competitive prices.
 
Something we already know from our 
smartphones is now also possible for 
electric cars: charging without a cable. 
How does an inductive charging station 
work and does it offer the time-saving 
charging we will need in the future?
 
Dr. Eckardt: With inductive charging, the 
energy is transmitted from the charging 
station to the vehicle by means of an alter-
nating magnetic field, a process with which 
we are familiar from induction stoves. To 
ensure that it doesn‘t just get hot like a 
cooking pot, the vehicle has a second coil 
in which the alternating magnetic field in-
duces a current that is then used to charge 

Interview

 Contact: 
Dr. Bernd Eckardt
Phone +49 9131 761-139
bernd.eckardt@iisb.fraunhofer.de 
Fraunhofer Institute for Integrated  
Systems and Device Technology IISB
Schottkystrasse 10
91058 Erlangen
Germany
www.iisb.fraunhofer.de 

Dr. Bernd Eckardt.  
@ Kurt Fuchs / Fraunhofer IISB

“Vehicle electric drive is a very efficient 
way of using regeneratively produced 
energy for mobility”

Fraunhofer IISB is dedicated to power electronics for e-mobility. With the 
roll-out of “IISB-ONE,” a new, complex system solution from a single pro-
vider has been presented. Fraunhofer Microelectronics spoke to Dr. Bernd 
Eckardt, director of the “Vehicle Electronics” department, about the chal-
lenges and potential of e-vehicles.

the vehicle battery. This is a great deal 
more convenient for the user than conven-
tional charging with a cable. The charging 
times are not reduced, however. Cable-less 
charging will not exceed a charging rate of 
22 kW in the future. Faster charging – cur-
rently at 50 kW and expected to rise to 100 
to 200 kW in the future – is achieved by 
means of cable-based DC quick charging. 
 
The potential offered by e-mobility is 
very promising. Can you imagine a sce-
nario in the year 2050 where e-mobil-
ity is also in use for freight and public 
transportation? 
 
Dr. Eckardt: Some freight and public trans-
portation is already powered entirely by 
electricity – with trams, subways and freight 
trains. I am convinced that urban public 
transportation with buses will soon put its 
trust in quiet, emission-free electric drives. 
For long-distance transportation of freight, 
however, purely battery-powered drives will 
soon hit its limits. 

Has e-mobility also become a part of 
your daily life?
 
Dr. Eckardt: My private car, which has 
quite a few miles on the clock, is still pow-
ered by a classic internal combustion en-
gine. I am planning to buy an electric car 
next year, however. 

Dr. Eckardt, thank you very much for 
talking to us. 

Bernd Eckardt was talking to Lisa Schwede.

About Bernd Eckardt:
Dr. Bernd Eckardt studied electrical 
engineering at FAU Erlangen-Nurem-
berg and completed his degree in 
2003. He then worked as a research 
associate at Fraunhofer IISB in the 
area of power-electronic systems. In 
2007, he took over management of 
the “System Integration and Mecha-
tronics” group. He focused on volt-
age transformers for the electrical 
drive train for e-vehicles. This work 
formed the basis for his doctorate, 
which was awarded in 2010. Since 
2014, Dr. Eckardt has managed the 
“Vehicle Electronics” department at 
Fraunhofer IISB. 
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VDSL already provides the technical basis 
for Internet applications of the future. With 
“G.fast,” a gigabit copper-based next-gen-
eration broadband technology, an even 
faster technology is about to get off the 
ground. At one gigabit per second, the 
new technology promises a much higher 
transmission rate than VDSL, which gener-
ally achieves 100 Mbit/s. Due to market di-
versity, despite G.fast‘s higher speed, not all 
network operators and customers are ex-
pected to replace VDSL with it. The ques-
tion is whether and how VDSL and G.fast 
can coexist in the same cable bundle, which 
may be up to 200 m in length. 

Interference impacts the flow of data 

The two technologies interfere with one 
another due to interactions within the 
cable, a phenomenon known as cross-talk. 
For users, this means that data transmission 
takes longer and the quality of real-time 
services such as video live stream and voice 
over IP is impaired. To analyze and evalu-
ate the interference that can arise when the 
two technologies are running side by side, 
the Fraunhofer Institute for Embedded Sys-
tems and Communication Technologies ESK 
carried out simulations and tests in con-
junction with “Lantiq, an Intel company.” 
As expected, it‘s possible to operate G.fast 

only in the frequency range above the VDSL 
frequency range (which is up to 17 MHz). 
While this approach protects VDSL, it leaves 
less spectrum for G.fast data transmissions.

Smart algorithms in use 

G.fast performance can be improved with-
out overly affecting VDSL by using a new 
approach that allows the two technologies 
to overlap in the lower frequency range. In 
principle, an overlap of this kind would lead 
to considerable interference and loss for 
both systems. The physical properties of the 
cables mean that the signal attenuation is 
lower and the interference caused by cross-
talking is less significant in the lower fre-
quency ranges. This can be reinforced with 
the use of smart algorithms that were 
worked out in conjunction with the Tech-
nische Universität München. These ensure 
that the transmission signal is adapted in a 
targeted manner. The new approach means 
that mutual interference can be controlled 
better, allowing co-existence of VDSL and 
G.fast. Overall, the results show telecom-
munications providers strategic means of 
operating the both technologies together. 
As a result, Fraunhofer ESK and its partners 
are making a contribution that allows us to 
move forward with expansion of their broad
band networks using gigabit technology. 

From the institutes

 Contact: 
Hans-Thomas Hengl
Phone +49 89 547088-396
hans-thomas.hengl@esk.fraunhofer.de 

Dr. Gerhard Maierbacher
Phone +49 89 547088-369
gerhard.maierbacher@esk.fraunhofer.de 

Fraunhofer Institute for Embedded  
Systems and Communication  
Technologies ESK
Hansastrasse 32
80686 Munich
Germany
www.esk.fraunhofer.de 

New ways to co-exist without interference

Through the net at high speeds – new connections promise an ever-better 
Internet experience, and traffic is humming through the phone cables that 
are still important for Internet access. The parallel operation of various 
technologies, however, still results in losses in performance. Scientists at 
Fraunhofer ESK have now been able to show that it is possible for signals 
to travel the path from the distribution point to the on-premises modem 
without a significant loss of quality. 

The next-generation gigabit cop-
per-based broadband technology 
G.fast is, with a transmission rate 
of 1 Gbit/s, even faster than VDSL. 
© MEV Verlag

The broadband technologies 
VDSL and G.fast can coex-
ist in the copper cable be-
tween the distribution point 
to the on-premises modem 
without significant impair-
ments. This has been shown 
by the research carried out 
by Fraunhofer ESK and its 
partners.  
© Fraunhofer ESK / Simone 
Mölbert

About the project:
The foundation of these VDSL / G.fast 
coexistence analyses stemmed from 
the “FlexDP” project, which involved 
Fraunhofer ESK and chip manufac-
turer “Lantiq, an Intel company,” as 
well as “InnoRoute.” FlexDP, a two-
year project being funded by the Ba-
varian Research Foundation, is sched-
uled to run until April 2016.
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The reduction in displacement of internal 
combustion engines in order to reduce fuel 
consumption while maintaining the same 
power requires more and more effort and is 
nevertheless subject to physical limits. Fur-
thermore, regularly occurring driving phases 
that put a heavy load on the drive system 
actually require oversized engines to be in-
stalled. This is where the researchers at the 
Fraunhofer Institute for Silicon Technology 
ISIT came in: “Our new high-performance 
rechargeable batteries are only used when 
brief power peaks occur and therefore 
allow smaller and more efficient internal 
combustion engines to be used.” This is 
how Dr. Andreas Würsig, deputy director of 
the Integrated Energy Systems department 
at Fraunhofer ISIT, explains the motivation 
behind the development of the new system. 

The “Li-Booster”: long-lasting, safe, and 
resilient 

The research work on the development of 
the robust high-performance battery, the 
Li-Booster, largely concentrated on two 
focal areas. The first focus was on the de-
velopment and establishment of high-per-
formance-ready rechargeable battery cells. 
Suitable materials were selected and pro-
cessing procedures were developed to 
guarantee safety and a long service life, 
while also offering the potential for a very 
high degree of robustness. Electrochem-
ical storage systems with lithium titanate 
as the anode material and lithium man-
ganese oxide as a cathode material match 
these requirements. Furthermore, a sep-
arator developed at Fraunhofer ISIT was 
used in the cells. The result is 3.3 Ah bat-
teries that can provide up to 165 A briefly. 
In the Li-Booster, 12 high-performance cells 
are interconnected to form a battery mod-
ule. The complete system is made up of a 
varying number of these modules, depend-
ing on the area of application. The second 
focus was on the battery electronics. The 
researchers at Fraunhofer ISIT developed a 

From the institutes

 Contact: 
Claus Wacker
Phone +49 4821 17-4214
claus.wacker@isit.fraunhofer.de 
Fraunhofer Institute for Silicon  
Technology ISIT
Fraunhoferstrasse 1
25524 Itzehoe
Germany
www.isit.fraunhofer.de 

Li-Booster battery module with  
12 high-performance cells and inte-
grated electronics. © Fraunhofer ISIT 

BMS module with power-electronic 
devices and thermal coupling on 
the heat sink. © Fraunhofer ISIT 

Extremely robust high-performance  
energy storage for electromobility

Road vehicles are run in the partial-load range during almost all of the 
time they are in operation. For short, power-intensive driving phases, such 
as overtaking or pulling out into traffic, significant power reserves must 
be held. For these power peaks, Fraunhofer ISIT has spent the last two 
years developing an additional modular battery system comprising an  
extremely robust high-performance battery and a quick-reacting and  
powerful battery electronics system.

specific approach for battery management. 
It offers the standard features of a system 
of this kind, such as very precise measure-
ment of cell voltages, while also offering 
protection against short circuits and surges 
and monitoring the cell temperature. Fur-
thermore, the electronics ensure that the 
charge states of the individual cells do not 
drift slowly away from one another dur-
ing operation. Within the individual mod-
ules, the electronics distribute surplus ener-
gy from one cell to other cells. 

New approach to energy distribution 

For this balance between modules, the re-
searchers at Fraunhofer ISIT have developed 
a new and more effective method of the 
energy distribution process in the battery. 
Instead of moving energy cell by cell from 
module to module, and turning some of 
the energy into heat each time, the elec-
tronics can skip entire modules if needed. 
This procedure offers several advantages at 
once. It allows varying charge levels in  
individual modules to be balanced very 
quickly and with low loss. Furthermore, the 
high-voltage battery is completely free of 
voltage when the electronic components 
are switched off. This lowers the potential 
hazard during servicing and, in particular, in 
the event of an accident. Based on the cells 
developed at Fraunhofer ISIT, as well as the 
electronics, the researchers, in cooperation 
with their colleagues at the Fraunhofer  
Institute for Integrated Circuits IIS, have  
developed and realized a prototype of the 
entire battery system, including a cooling 
device. The scientists involved in the project 
expect the Li-Booster to reach market readi-
ness in the next two years. Further poten-
tial fields of use include battery-driven elec-
tric vehicles as well as hybrid vehicles with 
fuel cells, start / stop systems, starter bat-
teries, and rechargeable batteries for the 
48 V on-board electrical system of the fu-
ture. 

About the project:
The prototype of the Li-Booster was 
developed as part of the “Fraunhofer 
System Research on Electromobil-
ity,” a joint project funded by the 
Fraunhofer-Gesellschaft that involves 
16 Fraunhofer institutes covering proj-
ect topics in the clusters “Drive Train / 
Chassis,” “Battery / Range Extend-
er,” and “Designs / Infrastructure.” 
With the development of new types 
of technologies and components for 
hybrid and electric vehicles, the part-
ners intend to create attractive of-
ferings for the automobile industry.
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Software evaluates Wi-Fi signal 

Classic navigation apps based on GPS do 
not work in enclosed spaces, as the satel-
lite signals are weakened by ceilings and 
walls. Scientists at the Fraunhofer Institute 
for Photonic Microsystems IPMS in Dresden 
have found a way to work around this hin-
drance: they use Wi-Fi. The researchers use 
local wireless networks to locate the smart-
phones in buildings to an accuracy of ap-
proximately two meters. In order to deter-
mine the position, the software evaluates 
the signal strength of the Wi-Fi. The app 
was originally developed for use in hospi-
tals and is based on the Android operating 
system. 

The journey is the reward 

When the app is started, various destina-
tions can be selected – including examina-
tion rooms, patient rooms, cafeterias, toi-
lets, or mobile facilities such as beds and 
wheelchairs. Like navigation systems in cars, 
the user is provided with a bird‘s-eye view 
of the buildings layout. Both the destina-
tion and the user‘s current position are indi-
cated by dots, and the shortest route is dis-
played on the map. When the user moves, 
the dot marking his or her position moves, 
too. If the selected destination is off-screen 
or on another level, arrows indicate the 
way. The required map material is provid-
ed by the respective institution. Maps of es-
cape routes can often be used as a tem-
plate. “We can bring any large map onto a 
screen – in high resolution and without any 
annoying delays,” says Christian Scheibner 
from the Department of Wireless Microsys-
tems of Fraunhofer IPMS. The app receives 
all necessary data from the user’s server.

Open interfaces allow uncomplicated 
use 

Thanks to open interfaces, the position-
ing and navigational algorithms as well 
as the graphical representations can easi-
ly be installed in customers’ applications: 
In the apps of trade fair organizers, for ex-
ample, which often lack maps, route plan-
ning or positioning. “Hospitals have caught 
up considerably in terms of wireless hot 
spots in recent years. For example, there 
is an increasing number of medical devic-
es equipped with Wi-Fi that can be used 
for indoor navigation,” says the hardware 
and software developer Scheibner. The soft-
ware works in any indoor area where Wi-Fi 
is available. The destinations can also be 
linked with additional information. As a re-
sult, a user in a shopping mall for exam-
ple will easily find his way to the rack with 
special deals. A demonstration system 
of the app is running successfully at the 
Fraunhofer IPMS. “Interested parties can try 
it on site at any time,” says Scheibner. The 
technology was developed on behalf of an 
infrastructure outfitter for hospitals. The sci-
entists demonstrated the new technology 
at the international trade fair MEDICA from 
November 16 to 19, 2015, in Düsseldorf. 

From the institutes

 Contact: 
Dr. Michael Scholles
Phone +49 351 8823-201
michael.scholles@ipms.fraunhofer.de 
Fraunhofer Institute for Photonic  
Microsystems IPMS
Maria-Reiche-Strasse 2
01109 Dresden
Germany
www.ipms.fraunhofer.de 

Navigation app for buildings

Large, public building complexes such as trade fair venues, airports, shop-
ping malls, and museums, as well as hospitals and municipal buildings 
often resemble labyrinths. Signs and maps are intended to make it easier 
for you to find your way around. Nevertheless, when you enter a building 
for the first time, it is often difficult to navigate the maze of corridors, 
halls, rooms, and floors. Researchers at Fraunhofer IPMS have come up 
with a possible solution: they have developed a navigation app that can 
be used to determine your current position via Wi-Fi, and thus guide you 
to your destination. 

Find your way around more easily 
with a navigation app, even inside 
buildings: for this, Fraunhofer re-
searchers use indoor Wi-Fi signals. 
© Fraunhofer IPMS 

Hospitals are often like mazes – how do I get to 
my destination as quickly as possible?  
© Fraunhofer IPMS 
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Today, power electronic systems are found 
along the entire energy generation chain 
– from the power plant to the consum-
er. For industrial drives and railway applica-
tions, power modules with voltage classes 
of up to 6.5 kV are already established. Up-
coming applications in energy distribution 
and transmission as well as the ongoing de-
velopment of high-voltage blocking semi-
conductors will place increased demands 
on the dielectric strength and service life of 
such power modules. Especially the main 
intrinsic isolator of the power modules, 
namely the ceramic DBC substrate (“Direct 
Bonded Copper”), installed as circuit board 
in power modules, must meet the requir-
ments. 

Increasing the dielectric strength 

Under the supervision of the Fraunhofer 
Institute for Integrated Systems and De-
vice Technology IISB, the APEx project de-
veloped optimized power module designs 
that increase the dielectric strength of the 
DBC available today. Next to specific mate-
rial characteristics, the electric field distri-
bution and thus the resulting electric field 
strengths in the vicinity of the substrate are 
considerably influenced by the macroscop-
ic geometry of the edge insulating sub-
strate layout structures. The highest field 
strengths occur at the so-called triple point 
between the ceramic and metallization of 
the DBC and the encapsulating synthetics. 
Occurring field strength elevations in the 
vicinity of that critical point can generate 
local isolation current flows, the so-called 
partial discharges (PD). Continuous PD in-
side the dielectric materials (ceramic or en-
capsulate) can be seen as one key degrada-
tion mechanism, limiting the lifetime of the 
high voltage power modules. 

To optimize the edge structures, the max-
imum field strengths that occur on differ-
ent designs had to be simulated and associ-
ated with partial discharge measurements. 
A comprehensive, simulation-based pre-
liminary investigation of the field strength 

From the institutes

 Contact: 
Andreas Schletz
Phone +49 911 23568-27
andreas.schletz@iisb.fraunhofer.de 
Fraunhofer Institute for Integrated  
Systems and Device Technology IISB
Schottkystrasse 10
91058 Erlangen
Germany
www.iisb.fraunhofer.de 

High-Voltage Power Electronics for Grid 
Electronics

How can dielectric strength and reliability of power modules for medium- 
and high-voltage applications be increased? This was the question consid-
ered by scientists as part of the “APEx” research project, which was coor-
dinated by Fraunhofer IISB. To this end, the researchers have developed a 
new type of packaging and testing technology. 

distribution on the edge structures of the 
DBCs identified the principal geometric and 
material-specific influencing factors and al-
lowed a basic theoretical understanding 
of the interactions. This also required a re-
view on the simulation tools as well as the 
models used, especially to circumvent so-
called unavoidable singularities. In numeri-
cal simulation, the modeling of ideal edges 
can produce excessive values for the field 
strengths that occur. With the FEM simula-
tion (FEM: “Finite Element Method”) used 
for this, it is therefore essential to have the 
right lattice parameters and select physical-
ly meaningful measuring points to be able 
to exclude gross distortions of the calculat-
ed field strength distributions. 

Reliable and extremely long-lasting 

The findings obtained from the FEM simula-
tions were implemented in DBC prototypes 
manufactured by Rogers Germany GmbH. 
The electric field simulations could be con-
firmed by phase-resolved partial discharge 
(PRPD) tests at these prototypes, measuring 
considerable higher resistance against partial 
discharges at optimized substrates by 20 %.

Concerning the mechanical lifetime of 
DBCs, additional investigations were car-
ried out on special coating systems for ce-
ramic substrates in the framework of APEx. 
Filling microcracks and insulating gaps with 
suitable inorganic and organic materials 
considerably increased the mechanical ro-
bustness. Accelerated aging tests on mod-
ule-oriented set-ups in temperature shock 
cabinets demonstrated the improved ther-
mal fatigue resistance or storage stability of 
the DBC modules coated in this way.

Both approaches for optimizing the life-
time of DBC substrates can be used individ-
ually or in combination in order to improve 
the product characteristics. The processes 
can be applied to already existing DBC lay-
outs and standardized power module di-
mensions. 

Large DBC master card with 24 dif-
ferent test designs for partial dis-
charge testing. © Fraunhofer IISB 

About the project: 
APEx (“Aufbau und Prüftechnik für ex-
trem langlebige Hochspannungsmod-
ule” – “Packaging and Testing Tech-
nology for Extremely Long-lasting 
High-Voltage Modules”) project was 
funded as part of the BMBF funding 
program “IKT 2020 – Forschung für 
Innovationen” (“ICT 2020 – Research 
for innovations”). 

Test design to reduce the field 
strength on the DCB metallization 
edges. © Fraunhofer IISB 
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All the same, the rotary dial phone – which 
we are using here as an example of an ev-
eryday electronic aid – had already gone 
through many stages of development even 
back then. Compared to today, the first 
phone calls – over 150 years ago – were 
merely ambitious attempts that were most-
ly not taken seriously. Nowadays, elementa-
ry school children using their smartphones 
don‘t even think about the fact that ev-
erything began when two people tried to 
communicate orally with one another over 
a cable of several hundred meters. Today, 
compact microelectronic systems around 
the world, combined with highly complex 
software solutions, ensure that electron-
ic devices, systems, and units are getting 
smaller, more functional, more affordable, 
more energy saving, and more reliable. This 
is the vision of the scientists. 

Invisible and yet indispensable 

Microelectronics is now used by many peo-
ple, and many cultures, as a matter of 
course. It has, in fact, become almost invis-
ible. It supports us in all areas of life, from 
medicine to entertainment. One thing that 
most of us don‘t think about is that you 
cannot simply buy the development work 
itself in a store or on the Internet. 

Fraunhofer Group for Microelectronics: 
an interface between science, industry, 
and government 

Many Fraunhofer researchers are work-
ing intensively on new solutions and fur-
ther developments in order to meet grow-

ing challenges: for example, to deal with 
the increasing complexity and ever more 
stringent reliability requirements. In Germa-
ny, for example, it is the microelectronics in-
stitutes of the Fraunhofer-Gesellschaft that 
turn ideas into applications. In order to co-
ordinate this work in the best and most for-
ward-thinking way, the Fraunhofer insti-
tutes formed a shared platform 20 years 
ago: since then, the Fraunhofer Group for 
Microelectronics has pooled the expertise 
of individual members and planned and im-
plemented strategic measures jointly. As the 
central contact point, the Berlin-based busi-
ness office of Fraunhofer Microelectron-
ics is a place where many ideas are devel-
oped and launched. The Fraunhofer Group 
for Microelectronics is now Europe‘s largest 
R&D provider for smart systems. In its 16 
member institutes, around 3000 research-
ers put their ideas into practice. In 2016, 
Fraunhofer Microelectronics can look back 
at 20 years of intensive research and co-
ordination work. Many projects have been 
completed successfully, experience has been 
gained and shared; Fraunhofer Microelec-
tronics is networked on a regional, national, 
and international level. This is an opportuni-
ty not only to look back at a varied cooper-
ation, but also to look forward, to push de-
velopments forward, and to take an active 
part in economic and governmental plan-
ning processes. The Fraunhofer institutes 
are on a good path. To paraphrase Arthur 
Schopenhauer, microelectronics may not be 
everything, but without microelectronics  
(almost) everything is nothing. 

From the institutes

 Contact: 
Christian Lüdemann
Phone +49 30 688 3759-6103
christian.luedemann@ 
mikroelektronik.fraunhofer.de 
Fraunhofer Group for Microelectronics
Anna-Louisa-Karsch-Strasse 2
10178 Berlin
Germany
www.mikroelektronik.fraunhofer.de 

20 years of Fraunhofer Microelectronics: 
rapid research and development

There are countless anecdotes that can start with the words: Do you  
remember? Back then? Fraunhofer Microelectronics remembers...  
Back when the phone had a rotary dial and international calls were  
something quite special. 

The smartphone: the universal aid 
in everyday life. © MEV Verlag

23. Mai 2016, SpreePalais Berlin

20 Jahre
Fraunhofer-Verbund Mikroelektronik
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Short news

weight, and power. In addition, they must 
offer very high accuracy under harsh condi-
tions such as temperature changes and ra-
diation. The custom integrated circuitry for 
highly sensitive magnetic field measure-
ment for a digital flux-gate magnetometer 
was developed by Fraunhofer IIS in con-
junction with IWF Graz. The magnetic field 
sensor was built by the University of Cali-
fornia, Los Angeles. Operating at a resolu-
tion of 10 pT, which is several thousand 
times more sensitive than a conventional 
electronic compass, the device is able to 
sense the tiniest magnetic fields. 

MMS satellite with various mea-
surement instruments. The digital 
flux-gate magnetometer (DFG) is 
located on one of the long extend-
able arms. © SwRI / Ron Black 

Futuristic technology 
for emergencies

After an explosion, emergency services im-
mediately secure the area. To do so, they 
need to establish whether there are any 
more explosive devices. Fraunhofer IAF has 
developed a laser-based sensor technology 
that allows reliable and fast detection of ex-
plosives from a safe distance. For the live 
demonstration of the new sensor technolo-
gy, a parked car and building façades on 
the testing grounds of FOI (Swedish De-
fence Research Agency) were subjected to 
a controlled explosion. The demonstration 
took place. After emergency services had 
sealed off the area and mapped the scene 
in three dimensions using a novel 3D image 
capturing technique, the laser-based sensor 
technology was deployed. The scene of the 
“crime” was inspected for further potential 
explosives. The infrared laser technology 
was then able to identify residues of am-
monium nitrate which had been used for 
manufacturing the explosive device, based 
on point measurements on the vehicle 
within just a few minutes – from a distance 
of approximately 20 m. The fact that these 
results agreed with the swabbed samples 
taken by the conventional forensic team 
and analyzed in the laboratories of the proj-
ect partners proves that the sensor system 
yields reliable results. This allows fast foren-
sic investigation of a crime scene after a 
terrorist attack without having to enter the 
hazard zone. Fraunhofer IAF’s contribution 
was the development of stand-off detection 

Satellite-based explo
ration of the Earth’s 
magnetosphere

 
Fraunhofer IIS, the Space Research Institute 
(Institut für Weltraumforschung, IWF) of  
the Austrian Academy of Sciences (Öster
reichische Akademie der Wissenschaften, 
ÖAW), and the Full Service Foundry division 
of ams AG enable highly accurate three-
dimensional measurements of the Earth’s 
magnetic field. For the first time, a new 
kind of integrated circuit is in use. As part 
of NASA’s “Magnetospheric Multiscale” 
mission launched in March 2015, four iden-
tically equipped satellites are performing 
three-dimensional measurements of the 
Earth’s magnet protective “cover.” The goal 
of this mission is to explore the dynamics of 
the Earth’s magnetic field, measuring with 
extreme accuracy very small variations. The 
use of measurement instruments in satel-
lites requires electronics that save space, 

 Contact: 
Dr. Frank Fuchs
Phone +49 761 5159-354
frank.fuchs@iaf.fraunhofer.de 
Fraunhofer Institute for Applied Solid 
State Physics IAF
Tullastrasse 72
79108 Freiburg
Germany
www.iaf.fraunhofer.de 

 Contact: 
Thoralf Dietz
Phone +49 9131 776-1630
thoralf.dietz@iis.fraunhofer.de 

Klaus-Dieter Taschka
Phone +49 9131 776-4475
klaus.taschka@iis.fraunhofer.de 

Fraunhofer Institute for Integrated Cir-
cuits IIS
Am Wolfsmantel 33
91058 Erlangen
Germany
www.iis.fraunhofer.de 

based on Quantum Cascade Lasers, that 
allow spectral selective illumination be-
tween 7.5 and 11 µm. In this wavelength 
range, most chemical compound show spe-
cific absorption lines. The reason for the live 
demonstration near Grindsjön, Sweden was 
the completion of the “HYPERION” (Hyper-
spectral imaging IED and explosives recon-
naissance system) project, which was spon-
sored by the European Union. Under the 
coordination of the FOI, twelve research in-
stitutes and organizations spent three years 
developing the new sensor system.

Fraunhofer IAF’s mobile sensor system for 
stand-off detection of hazardous substances.  
© Fraunhofer IAF
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Energy harvesting 
through rotary motion

Energy harvesting is used to generate elec-
trical energy from ambient energy like light, 
heat or motion to power small electronic 
devices. Scientists at the Fraunhofer IIS have 
succeeded in generating electrical power 
from volume flows in oval wheel counters. 
A suitable arrangement of magnets on the 
cogs and fixed coils on the housing of the 
oval wheel meter allow the rotary motion 
alone to produce sufficient electrical energy. 
This means that a wireless module can be 
supplied without additional batteries or ca-
bles, and the measurements can be trans-
mitted wirelessly. Remote reading can be 
crucial for checking and monitoring the vol-
ume flow measured – on pipelines or filling 
pumps, for example. The energy to process 
and transmit the measurements has previ-
ously come from batteries or via cables, 
which has always resulted in additional 
maintenance and installation work. The 
costs incurred have meant that, in many 

Short news

 Contact: 
Peter Spies
Phone +49 911 58061-6363
peter.spies@iis.fraunhofer.de 
Fraunhofer Institute for Integrated  
Circuits IIS
Nordostpark 84
90411 Nuremberg
Germany
www.iis.fraunhofer.de 

Energy-autarkic flow meter with 
remote read-out. © Fraunhofer IIS

cases, economical use of flow measure-
ments using remote reading has not been 
possible. Energy harvesting now makes it 
possible to use measuring systems of this 
kind with a maintenance-free energy supply 
at previously inaccessible locations – and 
they last a lifetime. The flow measurement 
system with remote read-out and its own 
energy supply was developed jointly with 
the project partners Bopp & Reuther Mess
technik GmbH and WIKON GmbH within 
the “Oval Wheel Meters” project of the 
Central Innovation Program for SME (ZIM). 
The project was funded by Germany’s Fed-
eral Ministry of Economics and Technology 
under the project sponsorship of the Ger-
man Federation of Industrial Research Asso-
ciations. 

You can find more information at  
www.iis.fraunhofer.de/energyharvesting.

FD SOI semiconductor 
technology: energy-
efficient and cost-
effective chips

In the German federal government’s high-
tech strategy, nanotechnology and micro
system technology are two important 
cross-sectional technologies for innovative 
products made in Germany. FD SOI (fully 
depleted silicon-on-insulator) technology, a 
special transistor design, plays a key role. It 
allows the development of extremely min-
iaturized, energy-saving, yet also very pow-
erful circuits. Circuits with these features 
are in demand, particularly for many ap-
plications from medical engineering, envi-
ronmental monitoring, transport technol-
ogy, and communication technologies. As 
part of the “THINGS2DO” project, 45 part-
ners from research and industry intend to 
set up a sustainable European and German 
ecosystem for realizing FD SOI semiconduc-
tor components, under the coordination 
of the French semiconductor manufactur-
er STMicroelectronics. This ecosystem will 
offer SMEs, industry, and research partners 
a platform in order to merge, integrate, 
and manufacture the appropriate IP compo-
nents. The THINGS2DO consortium offers 
design expertise, access to process devel-
opment modules, software tools for micro-
electronic systems design (EDA tool sup-
port), as well as design services in a hosted 
design environment. The consortium sup-

 Contact: 
Dr. Erkan Isa
Phone +49 89 54759-319
erkan.isa@emft.fraunhofer.de 
Fraunhofer Research Institution for Micro
systems and Solid State Technologies EMFT
Hansastrasse 27 d
80686 Munich
Germany
www.emft.fraunhofer.de 

ports successful FD SOI designs by bundling 
all necessary expertise, tools, and IPs (intel-
lectual properties). The focus of Fraunhofer 
EMFT’s work is on innovative design tech-
nologies and circuits optimized for FD SOI 
technology in the area of communication 
systems design. For example, a research 
team comprising the Fraunhofer institutes 
IIS, IIS / EAS, and Fraunhofer EMFT is de-
veloping a fully integrated RF demonstra-
tor for data communication as part of the 
project, together with the Airbus Innovation 
Group. THINGS2DO is being funded by the 
EU as part of the “ENIAC” technology ini-
tiative (EU Grant No. 621221) and by Ger-
many’s Federal Ministry of Education and 
Research (BMBF) as part of the “IKT 2020 – 
Research for Innovation” research program 
(BMBF funding number 16ES0240). 

SAR analog / digital converter  
development with 28 nm FD SOI. 
© Fraunhofer EMFT / Bernd Müller
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been developed by metraTech GmbH. An 
electromagnetic field emitted by the reader 
produces the energy necessary for the op-
eration of the chip, making a read range of 
a few millimeters possible. The chip follows 
a transmission protocol according to the
ISO 18000-6c standard. To keep production 
costs low, the system is manufactured with 
standard CMOS technology. The passively 
operated RFID transponder with an inte-
grated antenna can easily be incorporated 
into several products. Project partners are 
already working to develop and test meth-
ods for the rapid and cost-effective integra-
tion of RFID tags into labels, tickets for 
public transportation, admission tickets, 
stickers, and smartcards. 

One potential application: identification of 
drugs via an integrated RFID chip (shown  
enlarged) for the detection of counterfeits.  
© Fraunhofer IPMS 

World’s first 24 GHz 
RFID transponder for 
identification

The counterfeit market is booming: phar-
maceutical goods and vehicle parts are 
particularly vulnerable, but IDs and cred-
it cards are often counterfeited as well. To-
gether with industry partners, researchers 
at the Fraunhofer IPMS have developed a 
novel RFID system that uses very high fre-
quencies (Super High Frequency – SHF) to 
put paid to counterfeiters. The 24 GHz fre-
quency band makes it possible to use very 
small antennas and integrate them direct-
ly onto the chip. Measuring merely 2.5 × 
1.5 mm² and 150 μm thick, these tags can 
be manufactured at very low cost. They 
make it possible to recognize high-quali-
ty mass-produced goods and identify forg-
eries better. “Using frequencies in the SHF 
band provides the advantage of being able 
to use very small antennas. At 24 GHz, the 
free-space wavelength is only 1.24 cm,” ex-
plains Fraunhofer IPMS Group Leader Hans-
Jürgen Holland. Therefore, it is possible to 
attach the antenna directly onto the tag 
as an on-chip antenna. This eliminates the 
cost of packaging and assembly required by 
an external antenna and reduces the over-
all size of a RFID tag to a few square mil-
limeters. Reader equipment to interpret 
the serial numbers that will be assigned to 
the product for identification purposes has 
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Short news

Reliable in-line 3MA inspection re-
sults within seconds.  
© Fraunhofer IZFP / Uwe Bellhäuser 

Inspection of press-har-
dened automotive body 
parts: in-line, reliable, 
and ready in seconds
 

To minimize vehicle weight and fuel con-
sumption while providing the highest level 
of crash safety, automotive bodies are re-
inforced with elements made from high-
strength steel. Automotive manufactur-
ers and suppliers are relying more and 
more on hot stamping or press-hardening 
processes to produce these components. 
Fraunhofer IZFP has developed a fast and 
low-cost 3MA nondestructive testing tech-
nique that can be used to monitor and con-
trol the corresponding manufacturing pro-
cesses. For users, nondestructive material 
testing (NDT) is a fast and effective way to 
analyze the quality of a product during the 
manufacturing process. NDT is an essen-
tial quality assurance measure, especially in 
the manufacture of safety-critical compo-
nents such as the B-pillars of cars. NDT ex-
amines the quality without damaging the 
material or modifying the surface of the 

 Contact: 
Sabine Poitevin-Burbes
Phone +49 681 9302-3869
sabine.poitevin-burbes@izfp.fraunhofer.de 
Fraunhofer Institute for Nondestructive 
Testing IZFP
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Germany
www.izfp.fraunhofer.de 

material. “Time-consuming destructive test-
ing methods result in enormous quality as-
surance costs, because among other things, 
the product is destroyed in the process. 
And since it‘s only possible to carry out 
spot checks, problems with the manufac-
turing process are often detected only after 
a significant number of rejects are gen-
erated,” explains Dr. Bernd Wolter, head 
of the Production-Integrated NDT depart-
ment at Fraunhofer IZFP. The 3MA inspec-
tion technology developed by Fraunhofer 
IZFP is well-suited for measuring positions 
that cannot be inspected with destructive 
processes, such as when there is simply no 
space to carry out the measurements. The 
focus of NDT is largely on production pro-
cesses in the automotive industry, for steel 
production, and machine / plant engineer-
ing industries. 
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© Fraunhofer Microelectronics

Short news

SEMICON Europa 2015
 
 

SEMICON Europa 2015 took place from 
October 6 to 8 in Dresden. More than 350 
exhibitors presented their products and 
the latest technologies. Together with the 
Fraunhofer institutes EMFT, ENAS, IAF, IIS, 
IISB, IIS / EAS, IKTS, IMS, IPMS, ISIT, IZM, 
and the two High Performance Centers 
“Elektroniksysteme” and “Funktionsinte-
gration für die Mikro- / Nanoelektronik,” 
Fraunhofer Microelectronics was repre-
sented at a joint stand in the Science Park. 
Parallel to the exhibition in the fair halls, 
visitors could gain an overview of develop-
ments in the sector in a total of 70 con-

Fraunhofer Microelec-
tronics at the MST  
conference

The 6th MikroSystemTechnik conference 
took place from October 26 to 28 in Karls
ruhe. The event is organized by the Feder-
al Ministry of Education and Research, the 
VDE, and the state of Baden-Württemberg. 
Together with Fraunhofer Microelectronics, 
the Fraunhofer institutes ENAS, IAF, IPMS, 
ISIT, and IZM presented their developments 
in the areas of micro- and nanoelectronics 
and microsystem technology. 

The MEMS Active Probe developed at 
Fraunhofer ENAS makes it possible to re-
cord and characterize in-plane movements 
of micromechanical elements electrically. 
Fraunhofer ENAS also presented high-preci-
sion inertial sensors in AIM technology and 
2D magnetic field sensors for contactless, 
highly accurate, and reliable measurement 
of distances, speeds, and angles, even in 
challenging operating conditions. 

Fraunhofer IAF presented its new system 
for wireless transmission of large quanti-
ties of data using 94 GHz signals. The radio 
link set-up demonstrated quick data trans-
port, even around obstacles. For future ap-
plications in industry 4.0, a set-up of this 
kind can allow transmission of large quanti-
ties of data in assembly halls, which means 
that production processes can be automat-
ed and sped up. 

The retina scanning from Fraunhofer IPMS 
can increase security during checks of ac-
cess authorization by means of a mobile 
personnel authentication process. The bio-
metric verification of the user is made suit-
able for everyday use by means of a ret-
ina scanner integrated into a mobile end 
device. Furthermore, a protection system 

© Fraunhofer ENAS
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ferences and workshops. As part of the 
Fraunhofer Demo Day on the last day of 
the fair, the Fraunhofer researchers present-
ed their latest developments. Furthermore, 
a Fraunhofer session gave visitors the op-
portunity to find out about cross-institute 
strategic Fraunhofer R&D topics in the area 
of smart systems. Next year, SEMICON Eu-
ropa will take place from October 25 to 27 
in Grenoble. Since 2014, the location of the 
trade fair has switched annually between 
the two semiconductor cities of Grenoble 
and Dresden.

was presented that combats plagiarism by 
means of the integration of a miniaturized 
gigahertz transponder in products. 

Fraunhofer ISIT presented itself as a devel-
oper of MEMS devices. The researchers are 
concentrating on new types of microsys-
tems such as scanner mirrors, RF switch-
es, gas sensors, thermal and resonant ener-
gy harvesters, and micro-optic devices. The 
presentation focused on the further inte-
gration of piezoelectric layers in MEMS de-
vices, the thick epi poly process, and the 
packaging for IR and optical devices. 

From the area of microelectronic packaging, 
Fraunhofer IZM presented sensor networks 
with their own energy supply, which were 
put through their paces live and in color at 
the stand. The “stress-measuring chip,” a 
device system to determine the stress act-
ing on devices such as MEMS sensors or in-
tegrated circuits during processing, was 
also presented. 
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The last word …

... comes from  
Richard Reiner

Mr. Reiner, what are you working on  
at the moment? 

Together with my colleagues, I am working 
on the development of gallium-nitride-
based semiconductor devices such as tran-
sistors and diodes. Many power electronic 
systems in e-mobility, aerospace, or illumi-
nation can be made more efficient, more 
compact, lighter, and more affordable by 
the use of gallium nitride devices. At the 
Fraunhofer Institute for Applied Solid State 
Physics IAF in Freiburg, we are working in 
all areas of gallium nitride electronics, start-
ing with the initial material and going right 
through to the finished system and increase 
in reliability. Within this value creation 
chain, my task consists of placing a good 
device design with the maximum possible 
power and functionality onto a specific chip 
area. Sometimes it is helpful to look into 
nature: there you will find a variety of ener-
getically perfected systems. The food supply 
of plants from the roots to the branches or 
leaves, or even the blood vessels in the 
human circulation system, serve as inspira-
tions to me when it comes to designing 
both efficient and space-saving conductive 
structures for electric devices.

Which of the projects being worked on 
by your colleagues in other Fraunhofer 
institutes interests you in particular? 

I am very excited about the worlds beyond 
human perception. I am fascinated, for ex-
ample, by the micro- and macroscopic pro-
cesses going on around us. Our colleagues 
from the Fraunhofer Institute for Biomed-
ical Engineering IBMT have developed a 
compact and cost-effective incubator mi-
croscope to take time-lapse videos of cells. 
This allows them to give a wide audience 
an insight into these exciting worlds. 

Imagine that you receive a visit from 
some nice colleagues and would like to 
show them something of your town, 
apart from the usual tourist sights. Do 
you have any insider tips? 

There are quite a few idyllic forest inns 
around Freiburg. And the routes to get 
there are a real experience, with great 
views over the city. Once you have arrived 
you can enjoy yourself and enjoy a wide 
range of regional delicacies. 

What invention would you not like to 
do without in daily life? 

My colleagues gave me a bread machine 
for my birthday. Since then, I have per-
ceived bread through different eyes and I 
eat it much more consciously. The dough is 
like a living being. You have to take care of 
it and let it grow before it‘s baked and you 
can enjoy the finished bread. I wouldn‘t 
like to do without either bread or my bread 
machine. 

What do you wish you had more time 
for? 

It is strange that none of us seems to have 
the time we need, but it‘s exactly the same 
for me. In spite of, or perhaps because of, 
optimal scheduling, I am unable to give 
many activities the time I would need for 
them. These include painting and sports.

Let’s look into the future. What would 
you like to have achieved in five or ten 
years’ time? 

I would like to still be healthy and enjoying 
life. On a professional level, I hope that the 
circumstances allow me to continue my re-
search with as much enjoyment as I have so 
far. In my private life, my girlfriend and I are 
planning the future and I‘m excited to find 
out what we can expect. 

What song belongs to the “soundtrack” 
of your life? 

I am a fan of the music from the film 
Rocky. I would like to add a few songs from 
it to my personal soundtrack. The music 
has great dynamism and range, occasionally 
quiet, occasionally motivating to the point 
of euphoria. 

Last, but not least: can you tell us what 
motto you live by? 

“Even the stones placed in our path can be 
used to build beautiful things.” 

About Richard Reiner: 
Richard Reiner studied electrical en-
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Institute for Microsystem Technolo-
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worked as a research associate in 
the Microelectronics department at 
the Fraunhofer Institute for Applied 
Solid State Physics IAF in Freiburg on 
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of gallium nitride devices for power 
electronic applications. 
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When developing devices, 
Mr. Reiner often takes his cue from 
nature. Here you can see fractal 
conductive structures of a gallium 
nitride power transistor; they were 
inspired by natural flow systems.  
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