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Research objectives: --(max 10 rows)

Recently, the explosion of AI applications, forecasted to increase exponentially in the near future, raised concerns on the corresponding carbon footprint and related impact on the ongoing climate change processes. Conciliating its mitigation with the explosion of the digital transformation requires the development of innovative and energy-efficient devices and circuits for pervasive and sustainable, low carbon footprint computing architectures, such as those based on innovative memristive technologies (e.g. h-BN, ferroelectric oxides) and/or revolutionary brain-inspired computing paradigms (e.g., active inference). However, this poses severe challenges in terms of CMOS integration possibilities and assessment of the attainable performances. The objective of the research is the exploration of the performance and reliability of innovative devices and circuits to enable physical edge-AI, focusing on ultra-low power solutions (both analog and digital).
Proposed research activity -- (max 10 rows)

The goal of the PhD thesis is to investigate the performance and reliability of innovative devices and circuits for edge-AI systems, via the exploration of i) devices based on alternative materials and engineered dielectrics, ii) innovative circuit architectures potentially exploiting the latter. This will be pursued by means of dedicated experiments on such innovative devices, provided by research partners, to then compare the results against state-of-the-art solutions. Upscaling of the findings toward the integration of those devices into full CMOS flows and designs with possible tape-out of custom solutions will be evaluated. The research output will be useful to optimize the fabrication process of such advanced devices and the development of innovative non von Neumann computing platforms. The research will be carried out at the premises of the DIEF department, with the possibility of performing some of the research at the premises of research partners.
Supporting research projects (and Department)

The research will be carried out together at the Department of Engineering “Enzo Ferrari” and in collaboration with important partners at the EU and extra-EU level to perform research on the technological platforms, devices, and circuits necessary for the development of the target solutions.
Possible connections with research groups, companies, universities.

The research may involve collaborations with research groups at:

● IHP GmbH (Germany)
● NaMLab gGmbH (Germany)
● Applied Materials Italia (Italy)

● National University of Singapore (Singapore)
 (*) optional

(**) optional/to be completed on the second year  
