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Investigation of the thin film transistor applied for plastic

substrate

Student: Hung-Wei Li Advisor: Dr. Tseung-Yuen Tseng

Department of Electronics Engineering & Institute of Electronics
National Chiao Tung University

Abstract
There is a tendency to fabricate the active matrix liquid-crystal display (AMLCD)

on the plastic or flexible substrates. Nevertheless, the limitation in process
temperature for the low-melting substrates is an important issue. In this thesis, we
have studied and fabricated the thinfilm transistor on the plastic substrate by using
several methods at low temperature (100°C).

We focused on the hard coatinglayer, SICN; and active layer, a-Si, deposited by
plasma-enhanced chemical vapor deposition (PECVD) at 100°C. The vacuum of
chamber was promoted after the SICN coated on plastic substrate. With the SiCN
hard coating on the plastic substrate, we successfully fabricated the TFT devices on
plastic substrate. We also take high-K materials as gate dielectric of TFT
deposited by e-gun, such as TiO, and Al,O3; However, the TFT devices were
failed due to the leaky high-K material.

In addition, the organic thin film transistor of poly (3-hexylthiophene) has been
investigated. It is found that the surface treatments of gate insulator influence the
performance of organic thin film transistors. The use of the self-assembly
materials (hexamethyldisilazane, octadecyltrichlorosilane, and chlorotrimethylsilane)

for chemically modifying the surface of silicon dioxide gate insulator prior to the



deposition of the organic semiconductor is effectively enhance the field effect

2
mobility to 10%cm /V.s.
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