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Operating Temperature Characteristics of Amorphous Silicon Solar Cells
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ABSTRACTS

Experimental results are discussed concerning temperature effects from 25°C to 100°C on

amorphous silicon solar cells.

N-I-P hydrogenated amorphous silicon solar cells are fabricated on

stainless steel and indium tin oxide glass substrates. The open circuit voltage, short circuit current,fill
factor and conversion efficiency have been measured under AM1 condition as a function of tem-

perature. The open circuit voltage decreased by 2.6mV/°C while the short circuit current increases

with increased temperature.

The conversion efficiency is almost independent of temperature which

is contrary to widely using single crystalline solar cells of which efficiencies decrease w1th increasing

temperature
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Table 1 Deposition Condition

r+f power 20-25 W

- pressure 0.5Torr
base pressure 107° Torr

~substrate temperature | 250-300 T
SiHy flow 5-10 scem

| ‘H, flow 15-20 scem
”PHa( 1% ..-H; diluted) 0.5-10sccm
B,Hg ( 7 ) 0.5-10 sccm
electrode diameter 15 om
electrode distance 4 om
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Fig. 2 Optical Bandgap of Intrinsic a-Si:H
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Fig. 3 Schematic Diagram of Solar Cell
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Fig.5 Voc and Isc at various temperature
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n, :Diode quality factor under illumination
Jo::Sturation Current under illumination

bk :Voltzman Constant

T: Temperature(K)

q : unit charge
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Fig. 6 Dark I-V Characteristics at various temperatures
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