
Supplementary Information

Resistive Switching of Sn-doped In2O3/HfO2 core–shell nanowire:

Geometry Architecture Engineering for Nonvolatile Memory

Chi-Hsin Huang†, Wen-Chih Chang †, Jian-Shiou Huang†, Shih-Ming Lin†, and Yu-Lun 

Chueh†, ‡, ⊥, ||*

†Department of Material Science and Engineering, National Tsing Hua University, Hsinchu 

30013, Taiwan, ROC

‡School of Material Science and Engineering, State Key Laboratory of Advanced Processing 

and Recycling of Non-ferrous Metals, Lanzhou University of Technology, Lanzhou City 

730050, Gansu, P.R. China

⊥Institute of Fundamental and Frontier Sciences, University of Electronic Science and 

Technology of China, Chengdu 611731, P. R. China. 

||Department of Physics, National Sun Yat-Sen University, Kaohsiung, 80424, Taiwan, ROC

E-mail: ylchueh@mx.nthu.edu.tw

Figure S1 (a) A TEM image of an ITO NW gown from a Au catalyst. (b) 
Corresponding selected area diffraction pattern. (c)High resolution TEM image is taken 
from (a).
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Figure S2 (a) A high resolution TEM image of the HfO2/ITO core-shell nanowire. 
(b)The corresponding fast Fourier transform image of the ITO NW. (c) The 
corresponding fast Fourier transform image of the HfO2 shell.
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Figure S3 XRD spectra of ITO/HfO2 core-shell NWs.
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Figure S4 Chemical components of In, Sn, Hf and O on ITO/HfO2 core-shell nanowires via 
XPS analysis.
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Figure S5 (a) Typical I-V characteristics of an ITO NW in semi-log scale. (b) Typical I-V 
characteristics of an ITO NW in linear scale. 
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Figure S6 (a) Typical I-V characteristics of the Au/Ti/ITO–HfO2 (10 nm) NW/Ti/Au device 
operated at the forming process. (b) Typical I-V characteristics of resistive 
switching behavior for the Au/Ti/ITO–HfO2 (10 nm) NW/Ti/Au in semi-log scale. 
(c) Endurance test of the Au/Ti/ITO–HfO2 (10 nm) NW/Ti/Au device under the 
DC switching sweep mode at the read voltage of 0.1 V.


