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There has been extensive activity in the past few 
years on high-k 
dielectrics in trying to replace the silicon dioxide 
gate dielectric used 
in Si based MOSFETs today.  Identifying a 
replacement for silicon dioxide 
is one of the key checkpoints in order to 
continually sustain Si CMOS 
hyperscaling.  As a result of this worldwide 
activity, today we are at a 
point where we clearly understand the problems 
that these replacement 
materials face.  In this talk I will describe 
experiments that highlight 
some of these challenges: (i) temperature 
stability of metal oxide/Si 
structures, diffusion of metal into the silicon and 
mobility degradation; 
(ii) diffusion of oxygen in high-k metal oxides 
and interfacial oxidation 
at the silicon-high k interface; and (iii) 
challenges faced bythe different 
deposition techniques that are used for the gate 
dielectrics.  As a spinoff 
of this research, I will also describe results on the 
growth of epitaxial 
dielectric oxides on silicon and the subsequent 
epitaxy of silicon on these 
oxides to create silicon quantum well based 
heterostructures and devices. 
These results point to new possibilities for 
silicon-buried insulating 
epitaxial oxide based devices. 
 


