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Effect of Argon Pressure on the Structure and Properties of
ZnO: Al Films Deposited by DC Magnetron Sputtering

XU Ji-wen, WANG Hua, REN Ming-fang, CHENG Jun
(Department of Information Material Science and Engineering, Guilin University of Electronic Technology, Guilin 542004, China)

{Abstract]  Almininm doped-rinc oxide transparent conducting thin films were deposited on glass slide substrates at room temperature
by direct current nﬁgnel.ron sputtering ‘with power of 80W from & ZnO target doped with ALQ; of 3wt% . The pressure of argon during
deposition was in the range of 0.6 ~ 3.0Fa. The resulis show that the pressure had a little influence on the transmillance, and the average
transmittance of all films exceeded 86% . However, the pressure had a big influence on microstructure, and especially on sheet resistance.
As argon pressure increased, the sheet resistance decreased slightly before the pressure of 2,0Pa, and then increased sharply. Furthermore,
the grain shape of the films changed from flaky particles to globe-like grains, and the grain had a (002) orientation with the c-exis. The
optimal resistivity, sheet resistance and figure of merit of the film deposited at argon pressure of 1.5Pa was 1.4 x 107> 0+ em, 100/sq and 1.
617", respectively. It can satisfy the evaluation criteria.
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Fig.2 SEM micrographs of ZAO thin films deposited at different argon pressures
() 0.6Pa; (b} 1.5Pa;(c) 2.0Pa;{d} 2.5Pa;{e) 3.0Pa;;(f) 1.5 Pa;cross section
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Fig.3 Sheet resistance and FWHM of (002) peak for ZAC thin
films at different argon gas pressure
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