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Molecular beam epitaxy (MBE) is a basic equipment in the preparation of quantum structures
for nanoelectronic applications. Quantum well structures, GaAs/GaAlAs and InGaAs/GaAs/GaAlAs,
were studied in order to understand the basic principles of nanostructures using lattice-matched
materials. Through these understandings, we have been able to propose a composite multi-quantum
well for solar cell application. The later main part of research was devoted to quantum dot structures,
especially to lattice-mismatched InAs/GaAs quantum dots through self-assembly via Stranski-
Krastanow growth mode. Various growth parameters, e.g. substrate temperatures, growth rates, and
capping temperatures, were varied in order to study the quantum dot size, the dot uniformity and the
dot density by atomic force microscopy (AFM) and photoluminescence (PL) measurements. The PL
peaks provide the information about dot sizes, while AFM provides the information about dot
geometry. Typical dot diameter ranges between 30 and 50 nm and dot height 5~8 nm. The fullwidth
at half maximum (FWHM) of PL peaks reflects the dot uniformity. The best value at room
temperature was 21 meV. Large dot sample provides emission at 1.3 um, a suitable candidate

wavelength for optical communication systems.
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