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Fabrication of High Quality Poly-Si TFTs by
Using Ar-Laser Irradiated Sputter-Si Films
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Precursor a-Si films are deposited by RF planar magnetron sputtering in argon gas at 200 °C substrate tempera-
ture. Properties of the a-Si films have large dependences on sputtering gas pressure. Sheet resistance of
polycrystalline Si films which are phosphorus-ion-implanted and crystallized with Ar-laser- irradiation shows
low for sputtering gas pressures of from 1.0 tol.5 Pa. Moreover, the Si films have smaller concentrations of
argon and oxygen impurities in film. Polycrystalline Si thin film transistors (poly-Si TFTs) are fabricated
using Si films which are sputtered at 1.0 Pa gas pressure and crystallized by Ar-laser irradiation. The polycrys-
talline Si films feature column structure with near 200 nm grain size. Gate SiO, films in the poly-Si TFTs are
also deposited through sputtering in oxygen and argon mixed gas. The poly-Si TFTs annealed in hydrogen
atmosphere shows excellent characteristics of very high mobility.
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Fig. I Changes of sheel resistance as a function of sputter-
ing gas pressure for argon gas and 0.5 % and 10 %
hydrogen-argon mixtures.
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Fig. 2 Changes of argon (O) and oxygen (£) concentra-
tion of as-deposited Si films as a function of sputter-
ing gas pressure. Concentrations of argon and oxy-
gen were measured by XMA and AES, respectively.
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Fig. 3 TEM photographs for cross section (a) and plane view
(b) of polycrystalline Si film.
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Fig. 4 Raman spectrum for Si films crystallized by Ar-la-
ser irradiation at 2.5 W power.
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Fig. 5 Drain current vs. gate voltage at drain voltage of 5V

for high mobility poly-Si TFT with channel width/
length: 10 pm/20 wm.
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Fig. 6 Temperature dependences of drain current at drain
voltage of 0.6 V for the high mobility poly-Si TFT,
compared with furnace annealed poly-Si TFT.
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