Journal of the Korean Institute of Electrical and Electronic Material Engineers, Vol. 20, No. 10, p. 883, October 2007.

4 20-10-10

PY WHEZ 2=

V Iph

Zn0O X2 M

S@AXLo] HAH

EN BAM

(L

The Fabrication of ZnO UV Photodetector with p-type Inversion Layer and
Analysis of V—l,n Properties

Qs AR, atEuy e
(Sang-Hyun Oh', Deok-Kyu Kim®, and Choon-Bae Park'®

Abstract

Investigation of improving the properties of UV detector which uses the wide bandgap of ZnO are

under active progress. The present study focused on the design and fabrication of i-ZnQO/p-inversion

layer/n -Si Epi. which is characterized with very thin p-type inversion layer for UV detectors. The

1-ZnO thin film for achieving p-inversion layer which was grown by RF sputtering at 450 C and then

annealed at 400 C in O: gas for 20 min shows good intrinsic properties. High (0002) peak intensity of

the 1-ZnO film is shown on XRD spectrum and it is confirmed by XPS analysis that the ratio of Zn :

O of the 1-ZnO film is nearly 1 : 1. Measurement shows high transmission of 795 % in UV range
(<400 nm) for the i-ZnO film. Measurement of V.-I;» shows high UV photo-current of 1.2 mA under

the reverse bias of 30 V.
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Table 1. Conditions of RF magnetron sputtering
to deposit ZnO thin films.
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Fig. 1. Structural drawing of ZnO based UV
photodetector with p-type inversion
layer.
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with deposition temperature.
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Fig. 3. XRD rehuits of ZnO thin films with

various deposition temperature.
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Table 2. Binding energy and Zn/O ratio measured
at XPS analysis.
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Fig. 4. Transmittance of ZnO films with
various deposition temperature.
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Fig. 5. Band diagram of inversion layer.
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