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Fabrication of Highly Crystalline Thin Films of Ultra-Wide-Bandgap Semiconductors
on Polymer Substrates Using Deep-Ultraviolet Excimer Light
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The synthesis of wide-bandgap Ga20s3 thin films and the control of their crystallinity and
orientation on flexible and amorphous cyclo-olefin polymer substrates lacking long-range order
using a deep-ultraviolet excimer laser were investigated. The rapid solid-state crystallization
was induced by irradiating KrF excimer laser beam, i.e., deep-ultraviolet excimer laser
annealing, on amorphous Ga2Os3 thin films formed on cyclo-olefin polymer substrates by pulsed
laser deposition at room temperature. As a result, f-Ga203 thin films was found to crystallize
after irradiating 300 pulses by introducing approximately 1 pm-thick amorphous Al2O3 layers
with high specific heat capacity at the substrate-thin film interfaces as barrier layers suppressing
ultraviolet and thermal damage to the polymer substrates. Furthermore, it was demonstrated
that introducing an ultra-thin self-oriented ZnO (0001) layer under the Ga20s3 thin films serves
as a seed layer for the ordered structure, thereby inducing the oriented crystal growth of -
Ga203 (201) crystals.
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Fig. 2 XRD 26/6 patterns of (a) Ga,0s3/c-ZnO/amo-Al,O3//COP and (b) Ga,O3/amo-Al,O3//COP
thin films as grown by PLD and after ELA process irradiated with 30 pulses of KrF excimer laser
beam, as a comparison of with and without a ¢c-ZnO layer.
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Fig. 4 The cross-sectional (a) TEM image of
the P-GayOs/c-ZnO/amo-Al,O3//COP  thin
film after 300 pulses of ELA, (b) SAED
pattern obtained from the same area, and (c) a
high-resolution TEM image of the dotted
square area.
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Fig.5 CL spectrum of the B-GayOs/c-

ZnO/amo-Al,O3//COP thin films after 300

pulses of ELA measured at room

temperature The spectrum was fitted with

Gaussian peaks.
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