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( Fabrication of Semiconductor - Insulator — Semiconductor
Solar Cells and their Characteristics )
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Abstract

Sn0, /n-Si and ITO/n-Si SIS solar cells have been fabricated by means of electron-beam
deposition, The optimum oxidation and heat-treatment condition for SnO,/n-Si cells and
ITO/n~8i cells are 500 °C - 5 min,, 300°C ~ 10 min,, and 500°C - 5min_, 300°C-20min,
respectively  The open -circuit Voltage (V .), short-circuit current density (Js.). fill
factor (FF), and efficiency () under AMI (100 mW/cm?) illumination were 0.4 V, 34mA/
cm?, 0.44, and 6.0 % (active area efficiency , 69 %) for SnO, /n-Si solar cells, and 0.44V,
36 mA /ecm?, 0.53, and 845 % ( active area efficiency, 971 %) for ITO/n-Si solar cells,
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Fig. 2. The structure of SIS solar cell :
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Fig, 4 Short -circuit current(J, )and

open -circuit voltage (V,.) depen-
ding upon oxidation time at 500 °C.
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Table 1. The characteristics of solar cells
fabricated in the experiment.

Device Jsc(mA/cm?)|Voc (V)| FF |Et/Ea(%)
SnO, cell ¥ 24,0 0.32 10.32|2.43/2.79
5n0O, cell 34.0 0.40 |0.44]600/6.90
ITO cell 36.0 0.44 |0.53|845/971

Where SnO, cell * : Sn0O, /n - Si solar cell with -
out oxide layer,
Et : total area efficiency under AMI (100 mW/
cm?) illamination,
Ea: active area efficiency under AMI (160mW/

cm?) illumination,
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