1SS 0169-4332

Accepted Manuscript

Applied
Full Length Article Surface Science

A JOURNAL DEVOTED TO APPLIED PHYSICS
AND CHEMISTRY OF SURFACES AND INTERFACES
H. RUDOLPH EDITOR-IN-CHIEF

Revealing multimode resistive switching in Cu-O nanostructures using conduc-

tive atomic force microscopy

Mohit Kumar, Biswarup Satpati, Tapobrata Som

PIL: S0169-4332(18)31449-1

DOI: https://doi.org/10.1016/j.apsusc.2018.05.137
Reference: APSUSC 39413

To appear in: Applied Surface Science

Received Date: 15 November 2017

Revised Date: 10 April 2018

Accepted Date: 18 May 2018

Please cite this article as: M. Kumar, B. Satpati, T. Som, Revealing multimode resistive switching in Cu-O
nanostructures using conductive atomic force microscopy, Applied Surface Science (2018), doi: https://doi.org/
10.1016/j.apsusc.2018.05.137

This is a PDF file of an unedited manuscript that has been accepted for publication. As a service to our customers
we are providing this early version of the manuscript. The manuscript will undergo copyediting, typesetting, and
review of the resulting proof before it is published in its final form. Please note that during the production process
errors may be discovered which could affect the content, and all legal disclaimers that apply to the journal pertain.


https://doi.org/10.1016/j.apsusc.2018.05.137
https://doi.org/10.1016/j.apsusc.2018.05.137
https://doi.org/10.1016/j.apsusc.2018.05.137

Revealing multimode resistive switching in Cu-O nanostructures using

conductive atomic force microscopy

Mohit Kumar,'*" Biswarup Satpati,%* and Tapobrata Som"?”

ISUNAG Laboratory, Institute of Physics, Sachivalaya Marg, Bhubaneswar 751 005, India
2Homi Bhabha National Institute, Training School Complex, Anushakti Nagar,

Mumbai 400 085, India

%Surface Physics and Materials Science Division, Saha Institute of Nuclear Physics, 1/AF
Bidhannagar, Kolkata 700 064, India

Abstract

We demonstrate the nanoscale multimode resistive switching in copper oxide nanostructures
using conductive atomic force microscopy (CAFM). The cross-sectional transmission electron
microscopy (XTEM) and scanning tunnelling electron microscopy — high angle angular dark
field (STEM-HADDF) imaging confirms the formation of Cu-O nanostructures. In addition, x-
ray photoelectron spectroscopy (XPS) is used to study the chemical composition of Cu-O
nanostructures. Current-voltage characteristics measured by conductive atomic force microscopy
(cAFM) reveals that the filament forms in multistep processes, instead the rapid one, indicating
the multimode resistive switching. The presence of multimode RS is corroborated to the defect-
induced conduction mechanism across the Cu-O nanostructures. The present study should open
up a new avenue to understand the conduction mechanism and to design an advanced nanoscale
device.
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