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The Transparent Semiconductor Characteristics of ZnO Thin Films
Fabricated by the RF Magnetron Sputtering Method
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TElectronic Engineering of Cheongju University
*Department of Physics, Korea Air Force Academy
**gchool of Electronic and Information Engineering, Cheongju University

ABSTRACT

Recently, the growth of ZnO thin film on glass substrate has been investigated extensively for transparent thin film
transistor. We have studied the phase transition of ZnO thin films from metal to semiconductor by changing RF power
in the deposition process by RF magnetron sputtering system. The structural, electric, and optica properties of the ZnO
thin films were investigated. The film deposited with 75 watt of RF power showed n-type semiconductor characteristic
having suitable resistivity - 3.56 x 10" Qcm, carrier concentration - 2.8 x 107 cm®, and mobility — 0.613 cm?V-'s® while
other films by 25, 50, 100 watt of RF power closed to metallic films. From the surface analysis (AFM), the number of
crystal grain of ZnO thin film increased as RF power increased. The transmittance of the film was over 88% in the visible

region regardless of the change in RF power.

Key Words : ZnO, Transparent Thin Film Transistor(TTFT), RF magnetron sputtering, RF power, Oxide semiconductor
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Fig. 1. Deposition rate of sputtered ZnO films with different
RF power.
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