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1. The Subject and Aims of Research

The application of nanostructure materials and optoelectronic thin films devices were
mainly studied. At present, the major objects were the fabrication of high efficiency silicon
nanowires solar cell, ZnO-based optoelectronic and sensing devices, carbon-based
optoelectronic and sensing devices, and green energy smart windows. The applications to
biophotonics and energy-efficiency photoelectron of nanostructure materials were also
developed. And combine the carbon-based nanomaterials to develop the advanced
nano-optoelectronic devices.

2.

(1) Silicon nanowires-based solar cells:
»  Si-based solar cells
B Pyramid
B Silicon nanowire (SINW)
B SiNW/pyramid
»  Fabrication of SINWs
B Thermal CVD
B Electroless etching
»  Arrayed SINWSs
B Solar cells
B Antireflection layers

B Field emission devices
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Figure 1 (a) SEM image of (a) pyramid, (b) SINW , and (¢) SINW/pyramid. (d) I-V characteristics of SINWs
solar cell, The inset is SiNWs solar cell, (¢} The light J-V curve under AML.5G illumination.

(2) ZnO-based optoelectronic and sensing devices:

»  ZnO nanostructures

Nanorod / Nanotube / Nanopin

»  Optoelectronic and sensing devices
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Figure 2 SEM image of (a) ZnO nanorods, (b) ZnO nanotubes, and (¢) ZnO nanopins. (d) The real-time

photo response at 5 V bias under 365 nm w

solutions of 25 mM ZnO/SiNW sensors.
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(3) Carbon-based optoelectronic and sensing devices:
»  Carbon-based nanomaterials
B Carbon nanotubes (CNTSs)
B Nanodiamond films (NDFs)
B Graphene films
»  Optoelectronic and sensing devices
B Field emission devices
B Photo detectors
B Gassensors
B Gasdischarge sensors
»  Biomedical sensing devices
B Alcohol sensors

B pH sensors
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Figure 3 (a) SEM images of (a) CNTs and (b) NDFs. (¢) OM image of various graphene transferred cycles on
80, substrates. (¢) Photo response of NCD photodetector under different wavelength light source. (d) Gas
response of CNT/Ni chemical gas sensor under different I, concentration. (¢) J-E for breakdown voltage
under different pressures for H, gas ionization sensing,



(4) Green energy smart windows:

»  Green energy smart windows
B Electrochromic devices
B Gaschromic devices

»  Functional nanowires
B WO;nanorods
B TiO, nanotubes

»  Optoelectronic and sensing devices

B Field emission devices

| Gas sensors
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Figure 4 SEM image of (a) WO, nanorods and (b) TiO, nanotibes. (c) The photograph image of bleaching

mode and coloration mode. (¢) SEM images of the cross and top view of ZnO nanowires, (d) J-E

characteristics of aggregated TiO, tubes (A-TNTs) fabricated with various applied voltages.
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