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Fig. 1 Ga;0;/Cu, O diode structure
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Fig. 2 Optical parameters of Ga,O; and Cu, O as a function of wavelength variation
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Fig. 3 Forward electrical characteristics of the Ga, O3/Cu, O diode as a function of defect concentration
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Fig. 4 Reverse electrical characteristics of the Ga, O3;/Cu, O diode as a function of defect concentration
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Fig. 5 Photoelectric characteristics of the Ga, O;/Cu; O diode as a function of defect concentration
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Electrical and Photovoltaic Characterization of Ga,O;/Cu,O

Diodes under the Influence of Intrinsic Defect States

DING Ersha',YOU Qi',ZHU Jun',ZHANG Kexiong’
(1. School of Physical Science and Technology s Inner Mongolia
University s Hohhot 010021,China;
2. School of Integrated Circuits ,Dalian University of Technology ,Dalian 116620,China)

Abstract; Defects play a crucial role in the performance of oxide semiconductor electronic and
optoelectronic devices. A diode composed of wide-band semiconductor n-Ga, O;/p-Cu, O heterostruc-
tures was designed,and the effect of intrinsic defect states in the device on its electrical and optoe-
lectronic properties was investigated by simulation. As the defect concentration increases, the hole
concentration rises and the electron concentration decreases,resulting in increasing forward conduc-
tion voltage and reverse breakdown voltage. The minimum on-state voltage of the device is 0. 42 V,
and the maximum reverse breakdown voltage reaches 190 V. If irradiated by UV light, the photoge-
nerated current increases slowly and then decreases with increase of defect concentration, and the
photogenerated current density exceeds 10 % A/cm?.

Key words: heterojunction; defect concentration; on-state voltage; breakdown voltage; photo-

generated current



