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Study of photovoltaic characteristics of SnO,/Si
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Abstract; Tin oxide films are deposited by CVD method on single crystal sili-
con. The effects of different deposition temperatures and substrates on the photo-
voltaic characteristics are studied. Using the metal—semiconductor contact model,
the calculation formulas are derived. The diffusion length of minority carrier.inter-
face recombination speed and heterojunction barrier width are calculated.
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Fig-1 Energy-band diagram of SnO,/Si
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Fig. 2 Photovoltage AV of Sn0,/Si with SnO, deposited by CVD method on
different single crystal silicon at different temperatures. ( + sample 1; X sample 2;[Jsample 3)
(a)——The incident light wavelength is 0. 60um; (b) —— The incident light wavelength is 0. 70um;
(¢)——The incident light wavelength is 0. 80p2m; (d) The incident light wavelength is 1. 00um
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No.1 n-Si(111),t=307um,p=>5. 4{) * cm
No.2 n-Si(111),t=604pm,p=4. 2501 + cm
No.3 n-Si(100) .t=455pum.p=120Q « cm
No.4 p-Si(111).¢t=560um.p=2. 90 * cm
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Tab. 1 Photovoltage of Sn0;/Si with SnO; deposit-

ed by CVD method at temperature of 350°C

A/um
0.60 0.70 0.80 0.90 1.00 1.10
No.1,8n0,/Si |6.06 5.88 5.24 3.64 2.08 1.18
No. 2,8n0,/Si |5.26 3.52 1.72 0.62 0.18 0.06
No. 3.8n0,/Si [4. 76 4.92 4.93 4.04 1.98 0.53
No. 4,8Sn0,/S8i|0.38 0.39 0.37 0.22 0.06 0
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Tab. 2 The parameters of Sn0,/Si with SnO, de-

posited by CVD method at temperature of

sample

350°C
Drttusion .
Wdth. of length of Recombina- Intensity of
Sample Poten bar- minority L speed light enter-
riertial X in interface . Jem=?
W /nm carrier Si/em st ing I/em
s Ly /um !

n  lype = H SN 108 = 12
p=5.4Q+cm 0.85337 35.16776 3.1775X10°4.1275X 10

(111)
p=4.20+cm

(100)
p=12 Q+cm

4 itig

0.78599 1.60920 3.357703<10%.1434X 10"

1.32660 74.03000 5. 5090 X 10°4. 1380 10"
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Energy-band diagram of SnQ0,/Si with a
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