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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  

 Pyramid  

 Silicon nanowire (SiNW)  

 SiNW/pyramid 

 Fabrication of SiNWs 

 Thermal CVD 

 Electroless etching 

 Arrayed SiNWs 

 Solar cells  

 Antireflection layers 

 Field emission devices  

 

 



 

 

(2) ZnO-based optoelectronic and sensing devices:  

 ZnO nanostructures 

 Nanorod / Nanotube / Nanopin 

 Optoelectronic and sensing devices  

 Field emission devices 

 Ultraviolet photodetectors 

 Gas sensors 

 Biomedical sensing devices 

 Alcohol sensors 

 pH sensors 

 

 

 



(3) Carbon-based optoelectronic and sensing devices:  

 Carbon-based nanomaterials 

 Carbon nanotubes (CNTs) 

 Nanodiamond films (NDFs) 

 Graphene films 

 Optoelectronic and sensing devices 

 Field emission devices  

 Photo detectors 

 Gas sensors  

 Gas discharge sensors 

 Biomedical sensing devices 

 Alcohol sensors  

 pH sensors 

 

 

 

 

 

 

 

 

 

 

 

 

 



(4) Green energy smart windows:  

 Green energy smart windows 

 Electrochromic devices 

 Gaschromic devices 

 Functional nanowires 

 WO3 nanorods  

 TiO2 nanotubes 

 Optoelectronic and sensing devices 

 Field emission devices  

 Gas sensors  
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