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Research on growing a silicon crystal thin film on an amorphous insulating film
substrate without using a seed crystal has been widely conducted. In the 1990s, pulsed
laser crystallization of amorphous Si on a glass substrate was studied, and a polysilicon
film consisting of crystal grains of ~ 0.3-0.8 pm ¢ was put into practical use for LCDs.
If it is possible fo significantly expand the crystal grains and remove the crystal grain
boundaries in all the transistor (FET) active regions in the substrate and at the same time
control the crystal‘ orientation, the FET mobility will be dramatically improved and
isotropic FET characteristics are expected. .

Candidates use a linear beam with excellent long-axis uniformity to create a
contfnuous, (100) -oriented, grain-free stripe with a width of 100-200 pm and a length
of 10,000 um or more. It was experimentally demonstrated that the crystal can grow
with good reproducibility with only one simple scan. Laser scanning is very stable and
agglomeration, which has inhibited crystallization in previous studies, is also
suppressed. The length of region with (100) orientation with no grain boundaries is
determined by the size of the experimental sample, and it is considered that the growth
of this crystal region will continue while maintaining the orientation as long as the scan
continues. |

In order to see the effect of various process conditions on this crystallization, analysis
by Ellipsometry, stylus profiler, visible / ultraviolet spectrophotometer, micro-Raman

‘ épectrophotometer, AFM, SIMS, TEM, SEM, and especially electron back scatter
diffraction ( By making the best use of grain boundary and crystal orientation evaluation

by EBSD), the influence of cap, the influence of scanning speed, the influence of silicon



film thickness, the influence of substrates such as quartz, glass, and polyimide, and the
influence of holders that hold the substrate. Surveying the effects, it was clarified that
the growth of grain-free crystals oriented at (100) always occurs near the critical laser
power that causes the phase transition from polygonal to lateral.

A prototype FET was fabricated on this crystallized film, and it was confirmed that it
has a large mobility that is 40% higher than the conventional one and an isotropic FET
characteristic that does not depend on the scanning direction. In the future, this

technology is expected to be applied to 3D ICs and system on glass.
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