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Innovations with Microwaves and Light 
 
Research Reports from the Ferdinand-Braun-Institut,  
Leibniz-Institut für Höchstfrequenztechnik 
 
 
Preface of the Editors 
Research-based ideas, developments and concepts are the basis of scientific progress 
and competitiveness, expanding human knowledge and being expressed technologically 
as inventions. The resulting innovative products and services eventually find their way into 
public life.  

Accordingly, the “Research Reports from the Ferdinand-Braun-Institut, Leibniz-Institut für 
Höchstfrequenztechnik” series compile the institute’s latest research and developments. 
We would like to make our results broadly accessible and to stimulate further discussions, 
not least to enable as many of our developments as possible to enhance everyday life. 

Reliable device performance is the key for successful implementation of GaN devices for 
microwave and high voltage power applications. A proper understanding of degradation 
mechanisms provides the prerequisite for a focused engineering of reliability into the 
devices. Therefore, this thesis concentrates on methods to spot degradation effects in a 
very initial state (statu nascendi) in order to study responsible physical mechanisms. In 
this connection a step stressing method combined with electrical measurements and 
electroluminescence analyses has been established and applied to GaN test transistors 
fabricated on different epitaxial materials and by using different processing approaches. It 
could be found that degradation starts in very distinct device areas spreading all over the 
device when stressing increases. The threshold for degradation depends on specific 
material design and growth conditions as well as on processing and layout details. In 
general, the work figures out basic initial degradation effects of GaN devices and gives 
hints on engineering devices for improved reliability.  

We wish you an informative and inspiring read. 

 
Prof. Dr. Günther Tränkle Prof. Dr.-Ing. Wolfgang Heinrich 
Director Deputy Director 
 
The Ferdinand-Braun-Institut 
The Ferdinand-Braun-Institut researches electronic and optical components, modules and 
systems based on compound semiconductors. These devices are key enablers that 
address the needs of today’s society in fields like communications, energy, health and 
mobility. Specifically, FBH develops light sources from the visible to the ultra-violet 
spectral range: high-power diode lasers with excellent beam quality, UV light sources and 
hybrid laser systems. Applications range from medical technology, high-precision 
metrology and sensors to optical communications in space. In the field of microwaves, 
FBH develops high-efficiency multi-functional power amplifiers and millimeter wave 
frontends targeting energy-efficient mobile communications as well as car safety systems. 
In addition, compact atmospheric microwave plasma sources that operate with economic 
low-voltage drivers are fabricated for use in a variety of applications, such as the 
treatment of skin diseases. 

The FBH is a competence center for III-V compound semiconductors and has a strong 
international reputation. FBH competence covers the full range of capabilities, from design 
to fabrication to device characterization. 

In close cooperation with industry, its research results lead to cutting-edge products. The 
institute also successfully turns innovative product ideas into spin-off companies. Thus, 
working in strategic partnerships with industry, FBH assures Germany’s technological 
excellence in microwave and optoelectronic research. 
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