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Ceramic Processing on atomic level
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Modern  ceramic processing in our century concerns  with nanosscale  dimensions, Tntl now,  the
integration of ceramics into semi-conductor or metallic devices has been manly considered for the thin film
deposition om o substrate, Three examples are shown: TEM-observation of Alumina-Iren and Alumina-
Chrome interfaces, of buffer layers between Magnesia and Aluminum nitride and simulation of the Barium-
Strontium-Titanite interface, These epitacial interfaces have indesd high strength due to an ordered
arrangement of atomic bonds, but the mismatch between both crystalline lattices leads to the formation of
miafit diglocations. They can leave the interface and destroy the good electric properties of the thin film.
Buffer lavers can avoid misfit dislocatione at the interface., Three types can be classified, buffer layers
reducing the mialit, the stress or the dislocation migration.

The trend of recent development, however, proceeds towards new processing methods, like the deposition
of nano-particles or the wet chemical hydrolysis reaction. At these methods solid-gaseous or solid-ligquid
interfaces the reaction kinetics and the mobility of the interface are becoming more important parameters.
The variety of engineering possibilities increases, Additionmal to segregation, and mone-layer deposition, now
polamzation, adhesion, surfsce coating of particles with inorgenic molecules or polymers are available. In
all enses the chemical bonding at the interface affects these parsmetors and ther understanding iz
essentinl.  This overview article summarizes research results of different laboratories and shows the main
principles of ceramics processing on atomic scale.
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