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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=23x10"%m™), in which the
components of ITO used for evaporation source were hot pressed pellets 1 mole% In203+9 mole%
SnQOs, and evaporated in Oz ambient.

The optimum conditions to preparation of ITO thin film were the substrate temperature of 350T,
the injected oxygen pressure of 2x10™ torr, and the evaporation speed of 0.2-03 A/sec,
respectively. In these optimum conditions, the resistivity and the carrier concentration were 53x%107
Q-cm, 65%10%m™, 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

series resistance, and the shunt resistance were 85%, 047V, 29.48 mAcm 2, 61.35%, 3R, and 26.6k
L2, respectively.
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¢) Ts=350C, Pu=2%10" torr
Photo. 1 Surface morphology depending on the
evaporation conditions.
a) Te=250T, Pu=10" torr
b) T=300C, Pn=10" torr
¢) Ts=350C, P=2x10" torr
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Fig. 1 Variation 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
on transmittance and absorptance of
the ITO thin films.
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E: 1 ITO/p-InP BiFAAY F71HE A
Table 1 Photovoltaic characteristics of the ITO/ p-InP solar cells.
C1 C2 | C2 Finger | 3 C3 Finger | C4
Substrate 350
Temperature(C) 20 350 30
grxeysiirrlep(?:rlf)l 1510 2x10°* 15%10°* 8x10°
Vol V) 0.44 0.47 0.45 0.43
JselmAcem™) 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(%) 5.64 7.19 85 6.32 7.21 570
0 = HAY, 5= FRE R PFAAY AFYE-3
e & 54, 7187 & A
- | ITO8 #3 Z3 27, 7|9eE 350TC, 7
=qx | M2 2x107 tor2 vehdonl olms] F3E,
= A7 FEE 77 80%°l4, 5%10°Qcm, 65
z | x10° em®olQAth. F Aagtel Frsw A%
= C2FINGER | ogg 1acm? 3 HHE g4 oo wet 7H“J§1_i%i_%}%
& 10 F Rs:280 y o7y Z718tdnh. FZ =W AAYes 4% 3
= Rea-380  p oo YL o 109 248 ¥on, 2500140
% 7=85% 2 gFdAe &4 9% FUG - 2449
N T T T A AZE HIFHAE GFIAZAFLE J=2048
0 01 02 03 04 05 mAcm’?, M F2AY V=047V, 24& FF=
VOLTAGE(V) 61.35%, &8 7=85%, IBAI R oF 266kQ
30 ol ol A= FE i g 58
71419) EE5S B39 BHod ¥2y [TOHSS
T 0 Assel de APIZ AGD Fe AP
E 0 E o £48 HAINYE o ¥ FE9 HIAXNE
= e F UE Aoz AgdE
&
% [ s 4108 H
(= Cs FINGER J«=26.2mAcm ™ =
e 10 Rer:240 Vo045V
! "Re2:330 FF=61.15% 1. R.P. Howson, C.A. Biship and MI Ridge,”
§ i 7 =721% Preparation of Transparent Conducting Thin
T T L Films,” Thin Solid Films 90, 296(1982).
0 0.1 0.2 03 04 05 2. M. Mizuhashi,"Lamellar and Grain Boundary
VOLTAGE(V) Models for the Electrical Properties of Post-
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Fig. 8 Measurements of the J-V characteristics -

and the series resistance of the solar
cells using the grid lines.
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