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The Fabrication of ITO/p-InP Solar Cells
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Abstract

ITO(Indium Tin Oxide) film with thickness of 1500A was prepared by an e-beam evaporator
onto a glass and a p-type InP wafer ((100) LEC grown Zn-doped p=2.3x10%m %), in which the
components of ITO used for evaporation source were hot pressed pellets 1 mole% In:03+9 mole%

S5n0z, and evaporated in O: ambient.

The optimum conditions to preparation of ITO thin film were the substrate temperature of 350C,
and the evaporation speed of 0.2-03 A/sec,
respectively. In these optimum conditions, the resistivity and the carrier concentration were 5.3x10®
2-cm, 65%10%cm™, and the transmittance was over 80%.

From the results of J-V measurements in ITO/p-InP structure solar cells, the higher pressure of
injected oxygen, the more open circuit voltage. The efficiency of ITO/p-InP solar cell without the
grid line contact, prepared by the optimum evaporation conditions, was 7.19%. By using the grid line
contact, the efficiency, the open circuit voltage, the short circuit current density, the fill factor, the

the injected oxygen pressure of 2x10 torr,

series resistance, and the shunt resistance were 8.5%, 047V, 29.48 mAcm *

£2, respectively.
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Photo. 1 Surface morphology depending on the
evaporation conditions.
a) T.=250C, Pn=10" torr:
b) T.=300C, Pu=10 " torr:
¢) Ty=350C, Pw=2x10" torr
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Fig. 1 Vanation of resistivity of ITO thin films
with substrate temperature.
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Fig. 2 Variation of resistivity and concentrati-
on of the ITO thin films with pressure
of injected oxygen.
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Fig. 3 (a) Effect of the pressure of injected
oxygen on transmittance and abso-
rptance of the ITO thin films.
(b) Effect of the substrate temperature
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the ITO thin films.
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E: 3 1 ITO/p-InP HlFAH R} F748 A
Table 1 Photovoltaic characteristics of the ITO/ p-InP solar cells.
Cl c2 C2 Finger C3 C3 Finger C4
Substrate 350
Temperature('C) 20 350 300
Oxygen Partial 15%10™ 2x10™ 15%10* 8x107
Pressure (torr)
Vol V) 0.44 0.47 0.45 0.43
Jee(mAem™) 21.43 255 29.48 2333 26.2 25
Fill Factor(%) 59.84 60.03 61.35 60.16 61.15 53.02
Solar Efficiency(%6) 5.64 7.19 85 6.32 7.21 570
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