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Nanocrystalline materials play a major role in semiconductor research and 
development. Semiconductor industry made a step towards nanocrystalline
dielectrics for MIM capacitors in DRAM and rf applications, as well as for 
gate dielectrics for sub 45 nm devices. Nanocrystalline glasses as host 
material for rare earth ions enhance the efficiency of up- and 
downconversion processes in photovoltaic applications. Semiconductor 
nanocrystals are discussed as candidates for nonvolatile charge storage 
devices. The unique material properties of nanostructures like enhanced 
electron-hole interactions, resonant energy transfer to rare earth elements, 
and stabilization of the favored crystalline phases become more and more 
important. A combination of the two described topics, nanocrystalline high-k 
dielectrics, like ZrO2 and HfO2, and semiconductor nanocrystals, e. g. 
nanocrystalline Ge and Si, and different deposition techniques like chemical 
vapor deposition, rf-sputtering and sol-gel synthesis will be compared and 
their advantages and disadvantages for different applications will be 
discussed. The work in the described fields is assisted by a detailed 
characterization of the electrical properties of the high-k dielectrics itself in 
order to investigate deep traps in the dielectric material as well as trap and 
dipole related relaxation processes. 
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