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Abstract

In this thesis, we employed ion implantation, high-density plasma, and pulse
high-density plasma methods to dope three-dimensional Si nanocrystals (NCs) within
the nanopores of mesoporous silica films. Surface states of the resulting Si NCs/silica
arrays initiate blue-white photoluminescence (PL). ICP makes reactive species highly
mobile and enables deposited NCs bonded,.with pore-wall well, therefore, efficiently
constructing photoemission arrays. . The'~“mean density of HDP-synthesized
semiconducting NCs is as high“as 1x10**em®. Accordingly, blue-PL of arrays
obtained with HDP is 4 times stronger than-those obtained with ion implantation.

Besides, the mean density of Pulse ICPCVD-based semiconducting NCs is as
high as 8x10™/cm®. Accordingly, blue-PL of arrays obtained with Pulse ICP is 2
times stronger than those obtained with HDP.

According to photoluminescence spectra, this constructed enormous Si
NCs/silica arrays has been demonstrated as an efficient blue-luminescent
nanomaterial. By this characteristic, we also fabricate an UV to blue light
photodetector using this nanomaterial. This photodetector tends to be
electron-transport-dominated and the dark current is about 2.3 x 10° A/cm? at 3V
reverse bias. The main detected wavelength is 370 nm, and the responsivity is about
0.77 A/W at 3V reverse bias. As for reliability, this device is stable under ten minute’s

measurement.
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