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Abstract

Mathematical modeling equations of a parallel plate type reactor were obtained in the PECVD
process in preparing hydrogenated amorphous silicon. Velocity profiles, temperature profiles and
concentration profiles in the reactor were calculated from the model. The theoretical approach was
attempted to obtain the deposition rate and film uniformity at different operating conditions by
calculating RF discharge parameters and establishing the reaction mechanisms of a-Si:H thin film.
The modelling equations are solved by a finite difference method with control volume balance.
The mean electron energy in discharge was applied to model simulation parameter. The magnitudes
of the predicted deposition rate are in good aggrement with those of experiment. The results of
computer simulation shows that uniform deposition profiles can
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Fig. 2. Computed electron impact dissociation rate
constants of SiH, and H, as a function
of mean electron energy(A:SiH,—SiH, +H,
B:SiH,—SiH;: +H, C : H,—2H)
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Table 2. Homogeneous reactions considered in

SiH,/H. plasma.

Reaction Rate constant{cm®/sec) Reference
H+SiH,—SiH; +H, 4.6x10°" [25]
H+Si,He—Si.H;+H, 3.9x107"* (26]
SiH, +SiH, —Si, H, 9.5x 107" [27]
SiH; + SiH; —Si; He 3.0x10°" [27]
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Table 3. Deposition condition for amorphous
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