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Abstract ‘The base pressure of Si deposition system, which represents the amounts fo residual gas in

the chamber, is an important process parameter for achievign high quality poly-Si films. The effects of

base pressure on the characteristics of Si deposition and SPC were studied using a HVCVD. Lowered

base pressure leads to decreased amorphous/crystalline transition temperature. Reduction of base pres-

sure also increases the kinetics of SPC as well as the crystallinity of films after SPC. N—channel mobili-

ties are increased from 17cm®/V.s 1o 25cm’/ Vs by lowering P,

from 10 *Torr to 10~ *Torr. The minimum

leakage current is also reduced by lowering base pressure. This result indicates that control of base pres-

sure during the deposition of active Si films is important for obtaining high crystallinity of poly-Si films

and high TFT's performance. The effects of base pressure can be explained in terms of O or C impurities

induced into Si films from residual gases during deposition.
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Fig. 1. Schematic diagram of High Vacuum Chemical
Vapor Deposition system.
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Fig. 2. Process flow of the fabrication of poly silicon
thin film transistor.
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Fig. 3. Deposition rate as a function of reciprocal tem-
perature.
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Fig. 4. Fomation of Si films with amophous, polycrys-
talline, and mixed phases for various deposition temper-
ature, pressure and base pressure.
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Fig. 5. (111) peak intensities before and after
crystallizaton for films deposited at various tempera-
tures using Si:H; and SiH, gases.
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Fig. 6. (111) Peak intensities plotted against annealing time for different base pressure.
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Table 1. Device parameters for various poly-Si TFTs

Py=10"*Torr (LPCVD) Py=10"*Torr(HVCVD)
ulem?/Vs) 17 25
Li(leakage current) 2.485E-11 6.01E-12
Vo 4.7V 3.6V
S(V/dec) 1.82 2.32
etz e AE o 5 ok oy [V (1989).
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