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Zinc oxide (ZnO) is one of the model materials for studying resistive switching phenomena,
which means that a material can switch between two resistance states, high resistance and low resistance
states, by applying electric field. Understanding resistive switching phenomena is important for
development of resistive random access memory. Resistive switching phenomena in ZnO film is a
unipolar type and occur due to formation of filament conductive paths; however the behavior in ZnO
nanowires differ depending on surface areas and lengths. Studying resistive switching phenomena
requires sandwich structure, in which the material sits between two electrodes, for applying voltage and
measuring current. In this work, we study ZnO nanowire using conductive atomic force microscopy (C-
AFM). The ZnO nanowires were vertically growth on an Ag/glass substrate using a hydrothermal
method, which serves as a bottom electrode. A conductive Pt tip serves as a top electrode. By conducting
experiments on a C-AFM platform, [-V characteristics of individual nanowires can be obtained. We
found that ZnO nanowires exhibit unipolar switching behavior, the same ZnO film growth by the same

method. The V, and V , values of a nanowire over many cycles varies with some overlapped values.

reset
The switching voltages from different nanowires also varies. When consider dependence on the nanowire
cross-section area, we found no correlation with the switching voltage values. This suggests that the
resistive switching phenomena here is caused by a conductive filament. The I-V characteristics of ZnO
shows charge-limited current behavior in the low resistance state, and Ohmic behavior for the high
resistance state. The ZnO film has higher current and lower switching voltages with space-charge limited
current for both high and low resistance states. The lower switching voltages in ZnO film is likely due to

more conductive filaments. Different [-V characteristics between the nanowires and the film suggest

different conduction mechanism due to more surface area of the nanowires.





