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Abstract

Semiconductor nanowires represent an important class of nanomaterials provoking research interests in their
fundamental physical and chemical properties. They are also considered as potential building blocks for
electronics, sensors and energy harvesting devices, for their small dimensions, high material quality, large
surface-to-volume ratio, tunable composition, etc. This talk will present the fundamental aspects of
semiconductor nanowires at the beginning, including bottom-up growth mechanism, structural characterization,
electrical, optical and chemical sensing properties investigations. These studies are performed by configuring
single nanowires as two and three terminal devices, which are the fundamental components of electronics and
optoelectronics. To implement semiconductor nanowires for technological applications, two unique approaches
have been developed in parallel to assemble nanowires into two-dimensional and three-dimensional arrays at
large scale. The assembled nanowire arrays have high nanowire density and long range regularity; they can be
readily utilized for electronic and photonic applications. We have successfully fabricated nanowire array based
electronic devices and achieved heterogeneous integration of nanowires for all-nanowire integrated sensor
circuitry. To explore applications of semiconductor nanowires for energy harvesting, high density three
dimensional nanowire arrays are fabricated into photovoltaic devices on low cost and flexible substrates. This
unique device structure facilitates photo-carrier collection efficiency and enables cost effective solar cells.
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