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A Study on Electrical Resistivity Variation of Zinc Oxide Thin Fiim
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Abstract

7nQ thin film had been deposited on the glass by sputtering method, and the electrical and structural properties
were investigated. When the rf power was 180 W and sputtering pressure was 10 mTorr at room temperature,
Al-doped ZnO thin film had the lowest resistivity(1X10™* ©2-cm), and then carrier concentration and Hall
mobility were 627x10%° em® and 2204 cm’/V's, respectively. The undoped ZnO thin film had about 104 Q-cm
resistivity when oxygen content was 10 % or more at room temperature. When the oxygen content
was 50 % and below and sputtering pressure was 1.0%x10" Torr, the surface morphology of thin film
observed by SEM was overall uniform.
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Table 1. Zinc oxide thin film analyzed by ESCA

Substrate Gas Composition{Measured Value by
Temp[C] Ratio [%] ESCA [atom%]
) Ar 1 O Zn: O
R.T. 100 : 0 1:072
R.T. 90 : 10 1:09
R.T. 7 .25 1:0.94
R.T. 50 : 50 1:092
R.T. 25: 75 1: 09
R.T. 0 : 100 1:097
R.T. 90 : 10 1:092
200 90 : 10 1:0.83
300 90 : 10 1:0.85
400 90 : 10 1:0487
500 90 : 10 1:0.80
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