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Abstract

This thesis divided into two parts. First, we studied the grain control technology:
heat retaining enhanced crystallization (H:REC). The heat retaining layer absorbs the
laser energy and keeps providing heat to amorphous silicon film. Also the heat
retaining layer slows down the. heat dispersion: This heat retaining enhanced
crystallization technology makes it possible to control the position of grain growth
and enlarging the grain size, too.

First, we proposed a new heat retaining material of the heat retaining enhanced
crystallization. The novel heat retaining material: “diamond like carbon” (DLC). It
shows great optical absorbance over a wide wavelength. Therefore, DLC can be used
in the laser instrument nowadays, such as the shorter wavelength laser: excimer laser
(308nm) and the longer wavelength laser: solid state laser (532nm).

In out experiment, we successfully controlled the position of lateral growth grain
crystallized by XeF laser (351nm) and the heat retaining material: DLC. The
maximum grain size can achieve 1um. Moreover the crystallinity can be realized by

the Raman characteristics for instance, the Raman peak position and full width at half



maximum (FWHM) are 516.25cm™ and 4.9cm™ respectively. These reveal great
qualities of crystallized film.

Second, we studied in the grain affected high electric field effect in polysilicon
thin film transistors: “Kink Effect”. Kink effect mainly caused by the avalanche
multiplication in depletion region near the drain. So we take the multiplication factor
as a reference parameter to represent the influence of kink effect. It is found that the
multiplication factor is mainly affected by two factors: (i) grain boundary barrier
height (Eg) and (ii) grain size (Lg). When the grain boundary barrier height increases,
the local high electric field caused by grain boundary barrier is enlarged and the
multiplication factor becomes larger. Moreover, when the grain size increases, the
local high electric field is reduced and the multiplication factor is also becomes
smaller. Increasing the laser energy can suppress the kink effect in both manners: (i)
the grain boundary barrier height is.reduced and (ii) the grain size is enlarged.

Finally, we found that kink effectis-less-serious in solid state laser devices than
in excimer laser devices. Since the polysilicon Tim crystallized by excimer laser has
higher grain boundary barrier height than it crystallized by solid state laser. This also
proves the proposed mechanism that: the grain boundary barrier height enlarges local

electric field and enhances avalanche multiplication effect.



