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Abstract

Polycrystalline Silicon Thin-Film Transistor Technology for Flexible Large-Area
Electronics

by

Yeh-Jiun Tung

Doctor of Philosophy in Engineering -
Electrical Engineering and Computer Sciences

University of California, Berkeley

Professor Tsu-Jae King, Chair

The development of a polycrystalline-silicon (poly-Si) thin-film transistor (TFT)
technology compatible with plastic substrates will enable information displays and large-
area electronics devices that are low power, low cost, lightweight and rugged. Significant
challenges exist in the development of a poly-Si TFT fabrication process that is
compatible with plastic substrates, since plastic cannot withstand high processing
temperatures.

This dissertation addresses two critical issues for the ultra-low temperature
(T<100°C) fabrication of poly-Si TFTs directly on polymer substrates. The first issue is
the formation of the gate dielectric, since thermal oxidation and conventional low-
pressure chemical vapor deposition (LPCVD) are not possible at 100°C. At such a low
temperature, the quality of the critical gate-dielectric to channel interface is poor. Oxide
deposition must be performed using plasma-enhanced CVD (PECVD) or sputter
deposition. The work here introduces the use of high-density plasma (HDP) sources,
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