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A Study of High-efficiency mc-silicon solar cells for SiNx passivation
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(Jae-Kyung Ko, Dong-Gun Lim, Do-young Kim, Sung-Hyun Park, Joong-Hyun Park, Jun-Sin Yi)

Abstract

The effectiveness of silicon nitride (SiNx) surface passivation is investigated and quantified. This
study adopted single-layer antireflection (SLAR) coating of SiNx for efficiency improvement of solar
cell. The silicon nitride films were deposited by means of plasma enhanced chemical vapor deposition
(PECVD) in planar coil reactor. The process gases used were pure ammonia and a mixture of silane
and helium. The thickness and the refractive index on the filims were measured by ellipsometry and
chemical bonds were determined by using an FT-IR equipment. This films obtained were analyzed in
term of hydrogen content, refractive index for gas flow ratioc (NHa/SiHs), and efficiency of solar cell.
The polycrystalline silicon solar cells passivated by silicon nitride shows efficiency above 12.8%.
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Table 1. Hydrogen concentration in Si-H, N-H
bonds for the SiNx film prepared by
different refractive index.

2480 Si~H bond | N-H bond Total H
(em™) (em™) content {cm™)
1.80 1,05 10™ 121 x 107 2,05 107
1.88 3834107 1484 107 2184107
1.99 831 %10% 162107 2454107
2.09 914 10% 1.80 % 107 2392107
2.24 1057 % 10° L34 x 107 2277 107
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Table 2.

refractive Jse Vo Pu FF
index(n) [(mAcm™| (V) (mWem ™) (%)

1.80 275 0.599 10.68 64.89
1.88 26.5 0.596 10.63 67.29
1.99 270 0.591 11.49 71.98
2.08 252 0.593 10.65 70.30
2.24 26.5 0.594 10.13 6431
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