Tailoring optoeletronic properties of ZnO nanostructures 
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ZnO is arguably the material of choice for future development of room-temperature optoelectronic devices operating in blue and UV regions. Technical breakthroughs to produce p-type ZnO have recently been reported. It is conceivable that ZnO optoelectronic based device is on the horizon. ZnO nanostructures can be potentially provide three other desirable features: enhancement of the optical oscillator strength and exciton-light coupling, increase of exciton binding energy, and tunability of the optical bandgap (bandgap blueshifts with the decreasing size). The third feature becomes more evident when the reduced physical dimension is close to or even less than the Bohr exciton diameter (2aB). Thus, understanding the fundamental device physics and properly tailoring both exciton binding energy and oscillator strength of nanostructures will definitely lay the ground work any device applications. In addition, we have also making efforts have been made to use ZnO nanorods/wires as unique electrodes for quantum dot sensitized solar cell applications.[1,2] 

The presentation will summarize the results on the fabrication and characterization of ZnO quantum dots, nanowires, nanotowers, and nanosheets structures and discuss some of the open-ended questions related to ZnO nanostructures. The presentation will conclude by providing examples of device applications.
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