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Abstract Epitaxial Si layers were deposited on (100) Si substrates by hot-wall chemical vapor deposition (CVD) technique
using the SiH,Cl/H, chemistry. Thermochemical calculations of the Si-H-Cl system were carried out to predict the window
of actual Si deposition process and to investigate the effects of process variables (i.e., deposition temperature, reactor pres-
sure, and input gas molar ratio (H,/SiH,Cl,)) on the epitaxial growth. The calculated results were in good agreement with
the experiment. Optimum process conditions were found to be the deposition temperature of 850~950°C, the reactor
pressure of 2~5 Torr, and the input gas molar ratio (H,/SiH,Cl,) of 30~70, providing device-quality epitaxial layers.
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Fig. 1. Schematic of the Si epitaxy system.
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Fig. 2. Wet cleaning procedure used for Si epitaxy.
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Fig. 3. CVD phase diagram of the SiH,Cl,/H, system.
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Fig. 8. Optical microscopic surface images of epitaxial Si layer (a) T =850°C; P=8Torr; H,/SiH,Cl, =30, (b) T =900°C;
P = 2.5 Torr; Hy/SiH,Cl, = 12, (c) T = 850°C; P = 8 Torr; H,/SiH,Cl, = 30, (d) T = 900°C; P = 2.5 Torr; H,/SiH,Cl, = 12.
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