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The Structural and Electrical Properties of Li doped ZnO Thin Films
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Abstract

Lithium doped zinc oxide(ZnO:Li) films are prepared by rf magnetron sputtering on Corning 7059
glass substrate using specifically designed ZnO targets containing different amount of Li2COs powder as
the Li doping source. The structural properties of the Li doped ZnO films are investigated by XRD,
SEM and AFM. The electrical properties of the 7ZnO:Li films are measured for various deposition
conditions, such as the substrate temperature, O»/Ar gas ratio and rf power. The effects of the LizCOs3
content in target and the deposition conditions on the structural and electrical properties were studied.
When ZnOLi films were sputtered at the substrate temperature of 200C, O/Ar gas ratio of 100% and
rf power of 100W with a target containing less than 1wt% content of LixCOs showed good surface
morphology, strong c-axis orientation and high resistivity of more than 10°Qcm.
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Table 1. Deposition conditions of ZnO:Li thin films
Depostion parameters Deposition conditions
LiCO;3 content in a target 0~5 wt%
Working pressure 5~100 mTorr
Substrate temperature 0T ~400 T
RF power 50~300 W
0y/Ar gas ratio 0~100 %
Initial vacuum 5X10° Torr
Substrate-target distance 6 cm
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Fig. 1. X-ray diffraction patterns of ZnO:Li films

prepared at various LipCOs; contents in

target.
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Fig. 4. AFM images of the ZnO'Li films prepared

at various Liz2COs contents in target.
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Fig. 5. Variation of the resistivity of ZnO:Li films

as a function of the substrate temperature

at various Li2COs contents in target.
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