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To enhance the scientific and technological potential of silicon-based oploelectronics, optical and
electrical properties of luminescent silicon have been studied, including its fabrication technique and
device physics. The material investigated here is porous silicon (PS) consisting of a great number of
sificon nanocrystallites. On a basis of improved processing, some important physical aspects of PS
were clarified: band-gap widening, significance of complete surface termination, and controllability of
the luminescence band from red to blue. Regarding the luminescence mechanism in PS, we could
provide some evidences of silicon nanosiructure-related origin by specilied spectroscopic analyses. As
technological subjecls, key issues for getling silicon-based efficient light-emitting diodes, optical
waveguides, and microcavities were made clear. Some new oploelectronic functions of PS as a
quanlum-sized system were also demonstrated.
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