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Silicon Quantum Nanodevices for Information Processing

Masataka Hirose® (Hiroshima University)

Self-assembling of Si quantum dots on SiO,/Si surfaces and control of the
average dot size have been achieved by employing low pressure chemical
vapor deposition from SiH,. The position control in Si quantum dot
formation has been realized by area-selective Si-OH termination of the SiO,
surface using a scanning probe technique. A self-assembled
silicon-quantum-dot array has been used as a floating gate of MOSFETsS
and the memory operation of the transistor due to electron charging and
retention, in which approximately one electron is stably stored at each of
dots, has been demonstrated at room temperature. A new theoretical
framework which describes transport through coupled quantum dots has
been developed, and a new system architecture for information processing
using quantum dot devices has been proposed and the system operation at
room temperature has been demonstrated by simulation.
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