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Effect of Illumination on Electric Field Induced
Resistive Switching of ZnO film: Study

MENG Jian-guang'?, SHANG Jie?, XUE Wu-hong?, LIU Yi-wei’, WANG Jun'’, CHEN Bin®"
( 1.Faculty of Science, Ningbo University, Ningbo 315211, China;

2.Ningbo Institute of Materials Technology and Engineering, Chinese Academy of Sciences, Ningbo 315201, China )

Abstract: ZnO film is prepared on Pt/Ti/SiO,/Si substrate by magnetron sputtering. The X-ray diffraction and
atomic force microscope are employed to characterize its structure and surface morphology, respectively. The
result shows that the ZnO film has a pure phase and a smooth surface with a root-mean-square roughness of 1.87
nm. At room temperature, the electrical transport property of the Au/ZnO/Pt structure is investigated. It further
shows that the photovoltaic effect and the electric field induce the resistive switching effect co-existing in the
sample. Furthermore, the electric field induced resistance can be tuned by varying illumination, and the resistive
adjustability can reach as high as 78% when the illumination with 360 uW-cm™ is applied. The photo-tuned
resistive switching contributes to both the favored multi-resistance state storage and the storage density.

Key words: ZnO film; photovoltaic effect; electric field induced resistive switching; multi-resistance state

storage; electrical transport



