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The study on channel thickness effects and
transportation mechanism establishment for
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Student : Chur-Shyang Fuh Adyvisor : Dr. Po-Tsun Liu
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National Chiao Tung University

ABSTRACT

The discussion of oxygen flux, annealing and the regulation factor causes
the different oxygen content in indium gallium zinc oxygen thin film to
promotes the a-IGZO TFT’s quality and because of the research of reliability
analysis, the transport mechanism have been derived in my thesis. In the
beginning, we discuss the affect of oxygen content in the film by changing the
oxygen flux and then optimize the semiconductor characteristic. On the other
hand, we improved the semiconductor entire level thin film membrane by
annealing, the result advanced along with the annealing temperature, the
threshold voltage could reduce, other electricity characteristic also along with it
improvement. Further, we discusses the different annealing gas regarding the
thin film patching influence in different annealing situation and discovers
suitable annealing gas to infer the a-IGZO TFT conduction channel to be
possible to divide into the front and back channel. The annealing temperature
mainly influence the front channel and the oxygen vacancy may fill up by the
annealing oxygen -~ nitrogen gas. Meets down, we analyze the reliability in
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vacuum and atmospheric environment to discusses the external affect of the
a-IGZO TFT. The results generalize the positive and negative reliability analysis
influences by the outside oxygen and moisture separately. Finally, by changing
the difference of indium gallium zinc oxygen film thickness to derive the front
channel thickness and prove the reliability results.
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