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Compact, but long-lived: The KIT-developed power supply unit overcomes the weak-

nesses of devices used today. (Photo: Markus Breig, KIT)  

From the charging unit for smartphones to the power supply of 

the laptop or washing machine to LED lights or charging stations 

of electric cars – switching power supplies are omnipresent in 

electrical devices. They convert the alternating current from the 

house line into the direct current needed by the device. The prob-

lem: power supplies are susceptible to errors, which also re-

duces the service life of end devices. Researchers of Karlsruhe 

Institute of Technology (KIT) have now developed a power sup-

ply unit with a significantly increased service life.  

Switching supply units used today are of light weight and compact 

design, but also susceptible to errors due to the incorporated electro-

lyte capacitors. Film capacitors would have much longer service lives. 

However, they need up to ten times more space. Scientists of KIT’s 

Light Technology Institute (LTI) have now developed a digital control 

method for use of film capacitors that need slightly more space only.  

The control method runs on a microprocessor integrated in the supply 

unit and detects disturbing environmental impacts, such that e.g. 
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higher voltage fluctuations can be balanced. Hence, storage capaci-

tors of reduced capacity are sufficient. Michael Heidinger, LTI, sum-

marizes the advantages: “Use of these film capacitors eliminates the 

main cause of failure of power supplies, i.e. electrolyte capacitors. 

Depending on the design, service life may be increased by a factor of 

up to three.” The result is a much reduced maintenance expenditure. 

“This is a big advantage, in particular in areas where highest reliability 

is required, such as in aviation, electric cars or industrial applications.”  

This technology has become feasible with the use of high-perfor-

mance microprocessors only, Heidinger says. “Digitization of power 

supply units can be compared with the technological leap from analog 

to digital photography.” The technology also enables other ad-

vantages of digitization, such as remote maintenance capability and 

integration into the Internet of Things.  

Researchers now look for industry partners who are to design power 

supplies for their applications based on the existing prototype.  Click 

the technology offers of KIT for more information: https://www.kit-

technology.de/en/technology-proposals/details/664/  

More about the KIT Information · Systems · Technologies Center: 

http://www.kcist.kit.edu   

Being “The Research University in the Helmholtz Association,“ 

KIT creates and imparts knowledge for the society and the envi-

ronment. It is the objective to make significant contributions to the 

global challenges in the fields of energy, mobility and information. 

For this, about 9,300 employees cooperate in a broad range of dis-

ciplines in natural sciences, engineering sciences, economics, 

and the humanities and social sciences. KIT prepares its 25,100 

students for responsible tasks in society, industry, and science 

by offering research-based study programs. Innovation efforts at 

KIT build a bridge between important scientific findings and their 

application for the benefit of society, economic prosperity, and the 

preservation of our natural basis of life. 

 

This press release is available on the internet at 

http://www.sek.kit.edu/english/press_office.php. 

The photos in the best quality available to us may be down-

loaded under www.kit.edu or requested by mail to 

presse@kit.edu or phone +49 721 608-21105. The photos may be 

used in the context given above exclusively.  

 

The KIT-developed power supply 

unit reduces maintenance expendi-

ture of electric devices. (Photo: 

Markus Breig, KIT) 
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This year’s anniversary logo recalls the milestones reached by KIT 

and its long tradition in research, teaching, and innovation. On Octo-

ber 1, 2009, KIT was established by the merger of its two predecessor 

institutions: the Polytechnic School and later University of Karlsruhe 

was founded in 1825, the Nuclear Reactor Construction and Opera-

tion Company and later Karlsruhe Research Center in 1956. 

 

 


