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Growth processes and low-dimensional physical properties on ultrathin high-k
materials film fabricated on concave-convex Si surface by spectroscopic
observation

Kakiuchi, Takuhiro

3,800,000

Si Hf

HF/Si HFST  HFSi_ 2 HFSi_4
HF HF

HFO_2/Si

Si

In this study, we have succeeded to prepare ultrathin hafnium (Hf) films on
clean Si semiconductor surfaces (Hf/Si), which are grown by a lever rule, by using electron beam
heating. There some different chemical states of silicide species were observed at Hf/Si interface;
such as HfSi, HfSi_2, and HfSi_4. Each of them shows individual reactivity with 0_2 molecules.
Therefore, the chemical states at the interface of the ultrathin Hf/Si films depend on a plane
orientation, a thickness, temperature of substrate, and so on. On the other hand, metallic Hf
component at surface shows high 0_2 reactivity with barrier-less. Moreover, we have succeeded to
reveal the different local valence electronic states at SiO_2 interface between HfO_2/Si0_2/Si and
HFfSi_2/Si0_2/Si samples by Au?er—photoelectron coincidence spectroscopy. Our new findings will be
very useful for preparing well-defined interfaces and surface structures for obtaining next
generation nano materials.
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