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Table 1. Optimized condition for deposition of SiNx:H

film,
Parameters Value
Susceptor temperature 370°C
Gas flow SiHs/NH3/N; scem

(N3 5,000 scem fix)

Electrode gap 20 mm
Pressure 1.0 Torr
RF power 40 W
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Figure 1. SiNx:H refractive index and deposition rate of
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Figure 2. Comparison the minority carrier lifetime as
the gas ratio R (before/after firing).
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The Hydrogenated silicon nitride (SiNyx:H) using plasma enhanced chemical vapor
deposition is widely used in photovoltaic industry as an antireflection coating and passivation
layer. In the high temperature firing process, the SiNx:H film should not change the properties
for its use as high quality surface layer in crystalline silicon solar cells. Initially PECVD-
SiNy:H film trends were investigated by varying the deposition parameters (temperature,
electrode gap, RF power, gas flow rate etc.) to optimize the process parameter conditions.
Then by varying gas ratios (NH3/SiHy), the hydrogenated silicon nitride films were analyzed
for its optical, electrical, chemical and surface passivation properties. The SiNi:H films of
refractive indices 1.90 ~2.20 were obtained. The film deposited with the gas ratio of 3.6
(Refractive index=1.98) showed the best properties in after firing process condition. The
single crystalline silicon solar cells fabricated according to optimized gas ratio (R=3.6)
condition on large area substrate of size 156x156 mm (Pseudo square) was found to have
the conversion efficiency as high as 17.2%. Optimized hydrogenated silicon nitride surface
layer and high efficiency crystalline silicon solar cells fabrication sequence has also been

explained in this study.
Keywords : Silicon nitride, Process window of PECVD, Passivation, Reflectance, Field effect
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