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Abstract

In this thesis, pentacene thin-film transistors (pentacene TFTs) were fabricated to study the
influences of pentacene deposition condition and contact material on the device performance and
contact resistance. On the foundation of the results of electrical characteristics and surface
morphology, the probable mechanisms of the effect of deposition conditions and contact
materials on the performance were intensively discussed in attempt to achieve superior
performance and low contact resistance of pentacene TFTs.

By varying deposition temperature and rate, and thickness of pentacene active layer, we
found that higher deposition temperature and lower deposition rate could lead to highly

crystalline order and less defects in pentacene active layer, which result in turn result in higher

il



mobility and on/off current ratio.

Schottky contact between pentacene and metal electrodes results in a large unwanted contact
resistance. Therefore, we used Au and Pd, which have the approximate work functions, as the
contact materials. For firmly sticking Au and Pt to the substrate, Ti adhesion layer is needed.
However, this additional layer will induce large injection barrier of Schottky contact because of
the huge work function difference between Ti and pentacene. Thus, we also studied the effect of
the adhesion layer thickness on the performance in order to get the optimized composition. From
the results, pentacene TFTs with Pd as the contact material and thin Ti adhesion layer depicted
superior performance because of the better contact properties and the reduced injection barrier of
Pd than Au. In addition, in order to improve the performance of pentacene TFTs, HMDS surface
treatments on gate dielectric was also conducted.

In the final part of this thesis, we intfoduced:multi-walled carbon nanotubes (MWCNTs) to
be the contact material and studied the effects of MWCNT S/D on the performance. From the
results, we found that superior performances and lower contact resistance were achieved, because
of its excellent contact properties and lager contact area to pentacene. The highest mobility and

on/off current ratio, and lowest contact resistance were 0.16 cm?/Vs, 107, 10° Q-pum, respectively.

v



	6-Abstract(Chinese).pdf
	使用金屬和新穎材料電極之有機薄膜電晶體電性行為與蕭基接面特性之研究
	研究生: 張家豪         指導教授: 簡昭欣 博士
	摘 要


	7-Abstract(English).pdf
	Study on the Electrical Properties and Schottky Contact Characteristics of Organic Thin Film Transistors with Metal/Novel Material Source and Drain
	Student : Chia-Hao Chang  Advisor : Dr. Chao-Hsin Chien
	Department of Electronic Engineering &
	Institute of Electronics

	Abstract



