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Abstract

The performance of poly-Si:TFT devices i panel display is severely influenced by grain
boundaries in the channel region: The boundaries would decrease the mobility and increase
the leakage current. In order to reduce these-effects in- poly-Si TFTs, the grain boundaries
would be controlled by lateral laser crystallization methods. In our research, there are three
methods to control grain growth direction,lateral grain size and nucleation positions. We
expect to obtain larger grain growth length, well-aligned crystallization direction and more

precise nucleation position by lateral laser crystallization methods.

The first method metal is reflection layer, which could well arrange the grain growth
direction perpendicular to edges of metal patterns. The second method is nano-hole structure,
which could control the nuclei at the sidewall of nano-holes and the grain boundaries would
exist in the middle region between nano-holes due to grain growth colliding to each other.
The third method single-slit diffraction, which modulates the laser intensity distribution to
induce lateral grain growth could enlarge lateral grain growth size to 1.3um without any
additional structural design. With a SiO; capping layer lateral grain length would be enlarged
to 2um, which is about 1.5 times that without a heat reservoir layer. The relationship between
heat flux simulations, and experimental results of three lateral crystallization methods and the

effect of heat reservoir layer would be discussed and compared.
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