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[bookmark: OLE_LINK1][bookmark: OLE_LINK2][bookmark: OLE_LINK5][image: D:\Dropbox\The first Paper\Figures\S Fig.1.tif] Figure S1: XRD intensity as a function of the angle 2θ for ZnO thin films deposited under two different oxygen partial pressures:  = 1.2×10−4 Torr and  = 1.6×10−2 Torr, respectively. In this measurement, the ZnO thin films are scanned by using an X-ray diffractometer (Shimazu XRD-7000) with a monochromatic CuKα radiation source (λ=0.1506 nm). X-ray profiles were recorded between 30° - 65° (2θ) in continuous θ-2θ scan mode. The scan speed was 0.5°/min. The operation voltage and current were 40 kV and 30 mA, respectively. The results are confirmed that both samples are fully crystalline and also they are oriented in (002) direction.
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Figure S2: Local resistance switching of ZnO film deposited under  = 1.2×10−4 Torr; (a)–(f) current images corresponding to the measurements during the cyclic poling (0 V→5 V→-5 V→5 V); and (g) average current (over the scanned area) as a function of applied voltage (I–V) curve. The poling processes are the same as described in the main text. The bright and dark spots indicates the high current (either positive or negative depending on the applied voltage), whereas the brown color shows nearly zero current, indicating the high resistance state in the sample.
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[bookmark: OLE_LINK3][bookmark: OLE_LINK4]Figure S3: Local resistance switching of ZnO film deposited under  = 1.6×10−2 Torr: (a)–(f) current images corresponding with the cyclic poling voltages of 0 V→5 V→-5 V→5 V; and (g) average current (over the scanned area) as a function of applied voltage (I–V) curve. The poling processes are the same as described in the main text. The bright and dark spots indicates the high current (either positive or negative depending on the applied voltage), whereas the brown color shows nearly zero current, indicating the high resistance state in the sample.
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Figure S4: Correlation between c-AFM, KPFM and PFM images on ZnO films ( = 1.6×10−2 Torr): (a) topography; (b) c-AFM current image, the scanning sample bias is 0.5 V over a 5×5 μm2 area after applying 10 V, 0 V, -10 V on an adjacent three areas of 3×1 μm2 area (enclosed by red line). The scan rate is 1Hz. Yellow region indicates higher current and blue region indicates zero current; (c) the corresponding surface potential by KPFM technique on the same area as that in (b); (d) and (e) out-of-plane PFM phase and amplitude images of the same area after c-AFM measurement. 
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