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Abstract In this study we have investigated surface morphologies of as-deposited silicon films on the

various deposition conditions using LPCVD(l.ow Pressure Chemical Vapor Deposition) system. The pro-
cessing conditions such as deposition temperature, pressure and flow rate of SiH; gas were found to de-
termine the surface morphology. The optimum temperature of maximum effective surface area increased
with increasing the deposition pressure and the flow rate of SiH, gas. These experimental results were
also in quite good agreement with the equation derived under the assumption that the maximum effec-

tive surface area is obtained on the condition of maximum nucleation rate.
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Fig. 1. Schematic diagram of low pressure chemical
vapor deposition reactor.
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(a) 100 mTorr

(b) 300 mTcir

(d) 1000 mTor

610° 620°C

Fig. 4. SEM P*otographs showing surface morphologies of silicon films with various deposition temperatures and

pressures.
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Fig. 5. SEM Photographs showing surface morphologies dependence on the silane gas flow rate
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Fig. 7. X-ray diffraction patterns of the silicon films
deposited at {a) 100mTorr and (b) 300mTorr.
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Fig. 8. Cross TEM Photographs of the silicon films de-
posited at (a) 580°C and (b) 570°C under the
pressure of 100mTorr.
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Fig. 9. Schematic diagrams of nucleation and growth

(a) Growth by diffusion

(b) Formation of unstable nuclei due to Insufficient
diffusion Energy

(¢) Formation of unstable nuclei on the large cluster.
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