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Memgry device based on impurity nuclear spins in gate insulating layer of MOS
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In the silicon MOS transistor structure, localized levels are intentionally
introduced into the gate insulating film by the introduction of impurities like donor and acceptor.
The tunneling conduction via such localized state appeared as the gate leakage current. Focusing on
the similarity between this leakage current and the transport of quantum dot device where an
electric conduction occur via "artificially formed localized state™, the applicant has examined the
electrical control of the electron spin and the nuclear spin state of the localized level in the
insulating film in the MOS structure based on the knowledge and experience concerning the electric
conduction through the electric conductor, especially the electron spin / nuclear spin effect
appearing therein. This study explore the possibility of a new memory device that use a nuclear
spins as a memory element.
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