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Novel contributions and results

Addressed research questions/problems

• No in-depth study of the superconducting material properties at extreme low dimensions

• Conventional fabrication techniques are not able to reach sub-10 nm to atomic scale

features

• Resistive switching devices and Electromigration (EM) are never used for superconducting

studies

Research context and motivation

• Resistive switching (RS) devices fabricated 

as Metal-Insulator-Metal (MIM) 

nanostructures based on Nb, a 

superconducting material

• Fabrication of MIM devices and study of 

their resistive switching properties and 
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Adopted methodologies
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Nb/NbOx/Au resistive switching devices

• Material characterization to study the NbOx structural and chemical properties
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HR-TEM XPS – depth profile

Future work

• Study the superconducting properties of the conducting channel realized in the MIM as

studied devices as soon its conductance approaches the quantum Conductance G0

• Find the correct operating conditions for reproducible conductance steps

• Realization of cross-point devices for better control of the quantized steps
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Measurements at IWE2

RWTH of Aachen

• Fabrication of new RS devices based on NbOx, different

thicknesses and top electrodes

• Use of slow voltage sweep measurement for the

observation of Integer multiple of G0 during the RESET

phase in Controlled Moisture IV measurements*
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h
= 7.74809173 × 10−5 S

*Measurements referred to the Pt terminated device
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