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Transition metal encapsulated silicon cage clusters (MSi,: M = Nb, Mo, and W) have been
suggested as building—blocks to fabricate new silicide materials since they exhibit high
chemical stability and retain their structural integrity during deposition. In this study,
we have fabricated thin W-encapsulated Si cluster (WSi,,) films on Si (100)-2x1 substrates.
The film structure and electronic properties were investigated using Scanning
Transmission Electron Microscopy (STEM), Electron Energy Loss Spectroscopy (EELS) and
X-ray photoelectron spectroscopy (XPS). An epitaxial structure (1 nm thick) is formed
at the interface between the WSi,, films and Si substrates by thermal annealing at 500°C.
According to XPS measurements, the WSi,, film has a semiconducting energy gap. Thus, the
atomic layer silicide semiconductor was fabricated on Si surfaces by deposition of WSi,,
films and subsequent annealing at 500° C.
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