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Abstract: In this paper, the efficiency improvement of the heterojunction with intrinsic thin layer (HIT) solar cells
is obtained by optimization process of p-type a-SiC:H as emitter. The optoelectronic of p-type a-SiC:H layers

including the optical band-gap and conductivity under the methane gas content variation is conducted in detail. A
significant increase in the Jsc by 1 mA/cm? and Voc by 30 mV are attributed to enhanced photon-absorption due
to broader band-gap of p-a-SiC:H and reduced band-offsets at p-side interface, respectively of HIT solar cells.
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Table 1. Deposition condition of p-type a-SiC:H.

P-type a-SiC:H
SiH4(sccm) 3
B,He(1% in H2)(sccm) 9
CHa(sccm) 0~15
Pressure(mtorr) 100
Power(W) 10
Deposition temperature(C) 210
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Fig. 1. Optical band gap and dark conductivity of single
p-a-SiC:H layers as a function of [CH4)/[SiHs] gas ratio.
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Fig. 3. The absorption coefficient of the p-a-SiC:H films with
different [CH4]/[SiH4] gas ratios.
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Fig. 4. The EQE of heterojunction solar cells with different
[CH4]/[SiH4] gas ratios.
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Fg. 5. The cell parameters as Voc, Jsc, FF, and Eff of heterojunction
solar cells as a function of various [CH4])/[SiH4] gas ratios.
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Fig. 6. The J-V curve characteristics of the heterojunction solar
cell with various [CH4])/[SiH4] gas ratios.
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