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Abstract :

We have demonstrated lateral growth of Si-quantum-dots (Si-QDs) on line-patterned SiO:, and
confirmed that the Si-QDs diameter in the line direction of the SiO. patterns has the same growth
rate as the SiO, thin film surface without the line patterns. Moreover, it has been found that in the
growth of Si-QDs in the width direction, a surface migration of Si precursors adsorbed from space
regions could contribute to dots growth on line-patterned SiO., which results in an elliptical
growth. Furthermore, we have demonstrated a onedimensional arrangement of highly dense-
elliptical shaped Si-QDs with high uniformity in size by controlling line width, CVD time, and
temperature. In addition, self-aligned Si-QDs with an areal density as high as ~ 10" cm™* have
been fabricated on ultrathin SiO. by using a ~4.5 nm thick poly-Si on insulator (SOI) substrate,
and controlling low-pressure CVD using SiH,, and followed by thermal oxidation. By controlling
the thermal oxidation processes of Si-QDs and the poly-Si layer, we have successfully
demonstrated the vertical alignment of Si-QDs, where the Si-QDs are also used as a shadow mask
of the underlying poly-Si layer. These results obtained in this work imply that electrically isolated
self-aligned Si-QDs structures can be a candidate for application in devices for quantum
information, such as spin-based qubits quantum-dot cellular automata thanks to tunnel coupling and

Coulomb interactions between charges stored in the aligned dots structures.
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