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Abstract

Since former President Clinton announced the “National Nanotechnology Initiative”,
nanotechnology has become a well-known field. It has attracted much attention because it will
enable mankind to control things on a nanometer (1/1,000,000,000-meter) scale. The benefits it
promises should find wide application, bringing technological innovations to many materials and
many industrial fields.

Since inventing the high electron-mobility transistor (HEMT) 20 years ago, Fujitsu Laboratories
has been a leader in researching and developing nanotechnologies for application to semiconductors.
It is currently at the forefront of research into quantum dots. For instance, a quantum-dot memory
based on controlling single electrons and a terabit optical memory based on a new principle of
operation have been demonstrated. In this report, we describe our recent work on quantum-dot
technologies and introduce the research plan of the Nanotechnology Research Center, established in
December 2000 and designed to extend Fujitsu's nanotechnologies from semiconductors into other
fields.
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Fig.1-InGaAs Tetrahedral-Shaped Recess (TSR) Quantum Dot (QD) and the diamagnetic shift of PL peaks from the QD.
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Fig.2-Structure and memory operation of a Single TSR-QD memory.
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Fig.3-Optical writing characteristics of TSR-QD memory and control of the number of charges stored in QD.
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Fig.4-Operation principle of SK Quantum Dot memory and optical writing characteristics by two different wavelengths.
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Fig.5-On the left: Band line up of type 1l Quantum Dots.
On the right (down): PL spectra measured for two different thicknesses of GaAs tunneling barrier.
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On the right (up): TEM of the type Il Quantum Dots.
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Fig.6-Organization and research subject of the Nanotechnology Research Center established in December, 2000.
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