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Process technologies for integrating nano-crystalline Si and wide-bandgap
semiconductors aiming to fabricating novel optoelectronics devices
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Porous silicon (PS) is an attractive candidate for luminescent devices.
Filling PS layers with a conductive substance is an approach to improve the electrical
characteristics of PS light-emitting devices (LEDs). Supercritical fluid chemical deposition (SFCD)
has an excellent capability of filling nano- /meso-porous structures. In this work, we deposited
Cu-doped transparent ZnO (Cu:ZnO) films using the SFCD technique into nano features. Mixtures of Zn
and Cu organometallic complexes were used as a precursor for SCFD, and Cu:ZnO films were obtained.
Si02 nano tranches and porous Si were filled with Cu:ZnO. A high-resolution imaging ellipsometer,
which has been developed by our group, was employed to characterize the quality of PS layers in a
quick and easy manner compared to SEM. Si/Si02 core-shell particles were also fabricated and the
world-record quantum yield of 61% was realized. In summary, all the elemental processes to realize
high-efficiency PS LEDs were successfully developed.
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