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Figure 2. XRD spectra of ZnO film with various ZnO
buffer layer thicknesses: (a) 500°C, and (b)
700°C.
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Dependence of the Diode Characteristics of ZnO/b—Zn0O/p—Si(111) on

the Buffer Layer Thickness and Annealing Temperature

Joohoe Heo and Hyukhyun Ryu*

Department of Nano Systems Engineering, Inje University, Gyeongnam 621-749
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In this study, the effects of ZnO buffer layer thickness and annealing temperature on the
heterojunction diode, ZnO/b-ZnO/p-Si(111), were reported. The effects of those on the
structural and electrical properties of zinc oxide (ZnO) films on ZnO buffered p-Si (111)
substrate were also studied. Structural properties of ZnO thin films were studied by X-ray
diffraction and I-V characteristics were measured by a semiconductor parameter analyzer.
ZnO thin films with 70 nm thick buffer layer and annealing temperature of 700°C showed
the best c-axis preferred orientation. The best electrical property was found at the condition
of buffer layer annealing temperature of 700°C and 50nm thick ZnO buffer layer (resistivity:
2.58x10™ [Q-cm], carrier concentration: 1.16x10* [cm'3]). The I-V characteristics for
ZnO/b-ZnO/p-Si(111) heterojunction diode were improved with increasing buffer layer
thickness at buffer layer annealing temperature of 700°C.

Keywords : ZnO, Buffer layer, ZnO/b-ZnO/p-Si(111) heterojunction diode, X-ray diffraction,

Resistivity, Carrier concentration, 1-V
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