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Abstract  

Memristive devices have been considered as very promising candidates for energy-efficient networks and 
neuromorphic computing architectures, due to their capabilities for analog programming and large dynamic 
range in resistive states. In this talk, I will present the latest advancements and obtained knowledge on the 
working principles of gradually switching SrTiO3-based memristive devices, and how this knowledge can be 
transferred to more technologically relevant systems. Direct experimental evidence of the redox processes via 
in-operando spectroscopy and microscopy yield quantitative results which combined with simulation modelling 
offer the opportunity for more accurate and predictive models for memristive devices. The understanding of 
the underlying mechanisms of resistive switching at the microscopic level from experiments and modelling 
allows for a more rational design of material stacks, tailoring their properties according to the desired 
application. Possible routes of tuning the operation mode of memristive devices from long term to short term 
memory will be discussed, focusing on how to improve the switching kinetics via thermal management of the 
device structure, and how the trade-offs among the relevant properties can be evaluated to obtain the most 
efficient design for different applications. 
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