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Study on Spectrum Response of Amorphous Silicon Solar Cells
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ABSTRACT

Amorphous silicon solar cells studied here are fabricated by glow discharge decomposition
system. There are 2 structures of solar cells, namely; type I having the structure of glass/ITO/SnOz//
p-a-SiC/i-a-Si/n- uc-Si//Al and type II having the structure of glass//ITO/ SnOZ/ /p-a-SiC/p-uc
-SiC/i-a-Si/n- uc-Si//Al. Measuring system for study on spectrum response of solar cells with
variqus structures is set up. Experimental result showed that the cell with i-layer thickness of 6000°A
in type I gave the best spectrum response. But the cell in type II illustrated much better open circuit
voltage of 0.85 volt. Each amorphous silicon solar cell gave a good spectrum response in the range
of visible light while the single crystal silicon solar cell responded well to infrared wavelength range.
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Figure 1 Schematic diagram of glow discharge plasma
CVD apparatus for depositing a-Si films

Figure 2 Photo of glow discharge plasma CVD apparatus
used in this study
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Table 1 Deposition conditions for p- i- and
n-type glow discharge films

discharge type capacitively-coupling at
frequency 13.56 MHz
35, 150 W ( 35 W for depositing

p- and i-layers and 150 W for

RF input power

depositing n-layer )

substrate temperature 180°C
during pressure 1 torr
height of electrode

from substrate ( D ) 10 cm

ratio and: flow rate of various gases

p-a-Sic layer
gas ratio gas flow rate
Si.H“/H2 = 10" 40 Scem
CH‘./H2 = 10% 60 Sccm
Bsz 500 ppm in H2 10 Sccm
i-a-Si layer
gas ratio gas flow rate
Sin‘/'H1 = 10% 20 Sccm

n- pc-Si layer

gas ratio gas flow rate
SiH4/H2 = 10% 20 Sccm
PH! 500 ppm in H2 20 Sccm
H2 100% 100 Scem
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Figure 3  Structure of a-Si solar cells # T-130, T-133 and
T-142
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Figure 4 Structure of a-Si solar cell #T-131

Table 2 Evaluated film thickness and energy gap of p-, i- and n-layers for 4 a-Si solar cells studied

here
Cell no. parameter p-a-Sic p-u c¢-Sic i-a-Si n-u c-Si
T-130 thickness 200 — 5000 500
T-133 (°A) 100 — 5000 500
T-142 100 — 6000 500
T-131 50 200 5000 500
T-130 energy gap 1.94 — 1.83 2.03
T-133 (eV) 1.94 — 1.83 2.03
T-142 1.94 — 1.83 2.03
T-131 1.94 2.04 1.83 2.03
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Figure 5 Photo of a-Si solar cell used in this study

Figure 6 Photo of standard p-n junction solar cell fabricated from single crystalline sillicon
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Figure 7 Schematic diagram of experimental arrangement for spectrum response measurement
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Figure 8 Photo of experimental arrangement for spectrum response measurement
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Figure 10 Comparison on spectral response of a-Si solar cell and standard c-Si solar cell
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Figure 11 Comparison on I-V characteristics of c-Si solar cell and a-Si solar cell
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