38 4 Vol. 38 No. 4
2012 8 Journal of Lanzhou University of Technology Aug. 2012
: 1673-5196(2012)04-0001-04
/n0O
’ ’ ’ ’
( . 730050)
s O, /Ar (1:3.1:4), (24.,40.,48 W/cm?)
(400,800 C) ZnO s s
SEM,AFM,XRD s ZnO N
0, /Ar 1:4, 40 W/ecm* 800 C Zn0O

5 ZnO
. TB34

H

A

Parametric optimization of processes of ZnO seed-layer
prefabricated by DC reactive magnetron sputtering

DING Yu-tian, ZHANG Yang, WANG Jing, HU Yong, CHEN Xiao-yan

(State Key Laboratory of Gansu Advanced Nonferrous Metal Materials, Lanzhou Univ. of Tech. , Lanzhou 730050, China)

Abstract: The ZnO seed-layer was prepared by DC reactive magnetron sputtering with different partial
pressure ratio of O, to Ar (1 : 3, 1: 4), sputtering power density (24, 40, 48 W/ecm”), and annealing
conditions (400, 800 ‘C). The optimal processing parameters of partial pressure ratio of O, to Ar, sputte-
ring power density and annealing conditions were investigated. The morphology and structure of ZnO seed-
layer were characterized by SEM, AFM and XRD. The mechanism of influence of relevant process parame-
ters on ZnO seed-layer was analyzed. It was found that the best quality of ZnO seed-layer would be ob-
tained with 1 : 4, 40 W/cm?, and 800 °C of the O,~to-Ar ratio, sputtering power density, and annealing
temperature, respectively.
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Fig. 1 XRD patterns of ZnO seed-layer with different sputtering power density
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Fig. 2 XRD patterns of ZnO films with different annealing conditions
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Fig. 3 3-D AFM images of ZnO seed-layer prepared with different sputtering power density and cumulative particle size

distribution images
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Fig. 4 SEM images of ZnO films prepared with different sputtering conditions of O,-to-Ar ratio
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