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Overview  

Á Short overview about Fraunhofer IISB & activities  

Á From PAST to FUTURE  

Basic Power Supply VS Internet of Things IoT  

Á Conclusion for next generation power supply  

Á Some examples for IoT applications from a power electronics 

perspective  

Á Summary 
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short overview about  

Fraunhofer IISB 

 & activities 
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Fraunhofer  

   
Â  Legal status: Non-profit association (e.V.) 

Â  Mission: Application-oriented R&D 

Â  Staff: 22.000  

Â  Institutes: 66 
1) 

Â  Budget: ca. 2.000 Mio. ú/a  

 

1) with a certain technical or scientific focus each 

here  is IISB 
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Director: Prof. Lothar Frey 

Deputy: Prof. Martin März  

Â  Business Field: Power Electronics  

Â  Staff: 2001) 

Â  Budget: about 20 Mio. ú/a    

 

 

 

Â  Close cooperation with University of  

 Erlangen-Nuremberg2) (LEB, LEE)   

Â  www.iisb.fraunhofer.de 

1) plus about 100 student research assistants  

2) University (FAU) 39.000  students; faculty of engineering 10.000 students    

Fraunhofer IISB Erlangen & 

Chair of Electron Devices (LEB) with cleanroom building 

industry  

institutional funding  public funded  
R&D projects  
(EC, D, BY, etc.) 
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Electronic Systems  
from  material to  power electronic applications   

Å Everything  from  one partner  Å 
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Google/IEEE Little Box Challenge 

Â 1 Mio.$  for the most compact PV inverter 

Â Start of competition 2014 

Â 600+ teams registered worldwide 

Â 100+ submitted technical concepts (Juli 2015)   

Ʒ Fraunhofer IISB was one of the 15 Finalists! 

 

 

 

2 kW PV Inverter  
incl. control , cooling  and EMI filters  

Champions League of Power Electronics    



Side 11 
Dipl. -Ing. Bernd Wunder  
DC Microgrids // Energy Electronics  

©Fraunhofer IISB  

Si-IGBT/SiC Converter  Benchmark Design 

Â Output power: 100 kW (max.)  

Â Output current: 300A (max.)   

Â Switching frequency:  100 kHz 

Â Efficiency:  97,5% (max.) 

Â Topology: Multiphase Buck/Boost 

Â Power density: 25 kW/Liter 

High Power Density DC/DC Converters 

From Research to Application  

Customized Automotive Design 

Â Output power: 245 kW (max.)  

Â Output current: 700A (max.)   

Â Switching frequency:  80 kHz 

Â Efficiency:  98,5% (max.) 

Â Topology: Multiphase Buck/Boost 

Â Power density: 31 kW/Liter 
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1)  mechanical and electrical design, and software 
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Fraunhofer IISB Å Benchmark Des igns 1) 
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= Drive inverter   

= HV DC/DC converter  

= HV/LV DC/DC converter  

   Silicon limits  
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SiC Si 

Si 

Fraunhofer IISB reference designs in the last 10 years 

is not possible without fast power semiconductor devices! 

1)  all designs based on 600 V power semiconductors   

SiC 
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From PAST to FUTURE 

Basic Power Supply  

VS  

Internet of Things IoT 
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Battery storage of the electric power station 

Landshut  

History of  electricity  

BASIC NEEDs: Stabilisation of DC power supply 

Battery storage of the electric power station 

Straubing (1901) 
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High availability in huge central grid 

system. Small number of power stations 

 

Distributed gird structure 

many small sources, 

Grid stabilization with 

batteries 

 

1900 1950 2000 

 DC AC AC / DC  

Renewable energy sources 

Mixing all together a lot of small  

Generators and storage systems 

Information and Electronic  

Systems for stabilization 

History of  electricity  

Distributed ->  ZENTRALISATION  -> (smart) Microgrids 
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1890 1960  1970  1980 

Si power diode     power modules 

 bipolar power transistor 

 IGBT 

power MOSFET 

power electronic 

enables the processing of power like 

signal processing 

=> changing voltage level or even 

frequency can be done without big 

transformer 

transformer 

Oscar von Miller  

DC 

DC 

History of  electricity  

Impact of power electronics 


