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Table 1 The specific design parameters of amorphous silicon cells

Parameters a-sic ¢ I-a-si a-si

Thickness/nm 8 250 15

Electron affinity X/CV 4.0 3.9 3.9
Mobility gap E,/eV 1.92 1. 80 1. 80
Optical band gap E,,/eV 1. 85 1.72 1.72
Relative permittivity e 11. 90 11.90 11.90

Effective density of states N./(cm ® « eV 1) 2.5X10% 2.5X10% 2.5X10%
Effective density of states N,/Ccem ® « eV'!) 2.5X10% 2.5X10% 2.5X10%

Electron mobility p,/C cm™® « V7'« s71) 1 10 1

Hole mobility g, /C cm™ « V7'« s71) 0.1 1 0.1
Doping Np/cm™? 0 0 5X10'
Doping N, /em™? 5X10" 0 0
Valence band tail states characteristic
energy Ep/eV 0.19 0.05 0.05
Conduction band tail states characteristic

energy Ex/eV 0.07 0.03 0.03

Tail density of states Gy, G,./eV 10! 10% 10
Electron capture cross section/cm’ * 10717 1077 1077
Hole capture cross section/cm ™ * 1077 107" 107"

9.5X10"%double 5X 10" /5X 10" Gaussian 5X 107 /5X 10

Band to band distribution of localized states

Electron capture cross section/cm™*

Hole capture cross section/cm 2

Gaussian distribution

10"
10 14

distribution Gaussian distribution
107" 107"
10" 10"
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Fig. 3 The effect of i-layer thickness to performance
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Table 2 The effect of Band-gap to the best i-layer thickness

d/nm
E./e Ei/% 235 240 250 255 260 265 270 275
1.5 7.180 7.182 7.186 7.187 7.186 7.186 7.185 7.181
1.6 7.184 8. 187 8.192 8.193 8.195 8.193 8.191 8.196
1.7 9.169 9.172 9.181 9.184 9.184 9.187 9.185 9.181
1.8 9.822 9. 830 9. 844 9. 848 9. 850 9. 855 9. 854 9. 850
1.9 9.161 9.616 9.622 9.621 9.621 9.619 9.618 9.610
2.0 9.189 9.195 9.193 9.189 9.183 9.182 9.173 9.161

fb M E,=1.5 eV ff§ 255 nm %] E,=1.8 eV 4
265 nm . E,=2.0 eV ) 240 nm, 7] L& H A 6] iY 2%
T T B X A J2 f AR PR B A 7 A — S S L
Wt B /NS RSN, G55 FIR IR0 n] Lk #%
AP EAE 1. 8eV MIAIEJZ KL K 265 nm JBEJiE i}
] 35 B Je KL LA 9. 855 4.
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Fig. 5 The effect of doping to conversion efficiency
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Structural Simulations of Amorphous Silicon Solar Cells

HE Zhuo-ming, JIN Shang-zhong, LIANG Pei, CEN Song-yuan
(College of Optical and Electronic Technology, China Jiliang University, Hangzhou 310018, China)

Abstract: In order to theoretically improve the conversion efficiency of amorphous silicon solar cells, this
article uses AMPS (Analysis of Microelectronic and Photonic Structures) mode was used to module the a-
Si solar cells with a structure of TCO/p-a-SiC : H/i-a-Si ¢ H/n-a-Si ¢ H/metal. The intrinsic layer
thickness, band gap, doping concentration, defect density of states and other factors were analyzed and
compared on the performance of solar cells. The simulation results are as follows: when the work function
equals to 5.2 eV, band gap is about 1. 8 eV, the intrinsic layer thickness is 265 nm, and amorphous silicon
solar cell’s conversion efficiency can be 9. 855% , which is almost 2% more than the average conversion
efficiency of amorphous silicon solar cells.

Key words: Amorphous silicon; Solar cell; Simulation; Function parameters





