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ABSTRACT

Low temperature polycrystalling silicon thin film transistors (LTPS TFTs)
fabricated by excimer laser crystallization-have been regarded as the most
promising way to achieve digital logic, including flat panel display driver and
power supplies, 1/O interfaces, and signal processing circuitry, to be integrally
formed on the same glass substrate as a flat panel display. The foregoing
fulfillment, undoubtedly, will result in dramatic reductions in component
mounting area and the number of external parts, and is also expected to
contribute to lighter weights and thinner profiles in assembled systems.
However, the conventional ELC LTPS TFTs are poor in uniformity of device
characteristics especially for small dimension devices owing to the random

nucleation sites and the narrow process window of laser energy density. Besides,



the pulse-to-pulse variation of excimer laser also led to device-to-device
variation. And the field effect mobility of conventional device is too low to be
high current applications.

In this thesis, we devised novel methods of solving the problems
above-mentioned, that is, poly-Si TFTs fabricated by excimer laser
crystallization with two kinds of a-Si spacer structures. High field effect
mobility combined with good uniformity was achieved by periodic grain growth
of controlled nucleation sites. Owing to uniform distribution of large grain size,
the novel a-Si spacer structures can not only improve performance of small

dimension devices but also apply to fabrication of large dimension ones.
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