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Abstract 

With the revision of the International System of Units (SI) in 2019, where units were defined in 

terms of fundamental physical constants, memristive devices coupling ionics with electronics 

represent promising platforms for the realization of a quantum-based standard of resistance 

working at room temperature, in air and without applying a magnetic field, differently from 

conventional resistance standards based on the Quantum-Hall effect. By coupling ionics with 

electronics, the conductance levels of these devices can be electrically controlled and 

programmed to be quantized in multiples in the fundamental quantum of conductance G0 = 

2e2/h. Since both the elementary charge and the Planck constant are fixed in the revised SI, the 

quantized conductance levels of memristive devices can be exploited for the practical 

realization of a quantum-based standard of resistance. These devices, that can be miniaturized 

down to the nanometer scale and are CMOS compatible, represent promising candidates for 

the realization of a resistance standard for next-generation self-calibrating electrical systems 

with zero-chain traceability, in the spirit of the revised SI. 
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