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Proposed Title of the research: 
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Research objectives: --(max 10 rows)

Recently, a marked interest in the development of innovative devices for pervasive artificial intelligence applications is fueling the exploitation of alternative materials such as 2D and composite dielectrics (e.g. h-BN, ferroelectric oxides, MIT). However, this poses challenges in terms of CMOS integration possibilities, material degradation due to defects, and assessment of the device performances. The goal of the PhD thesis is to investigate the performance and reliability of alternative materials and/or engineered dielectrics when implemented in innovative devices for next-generation hardware for advanced memory and ultra-low power non-von Neumann computing platforms. This goal will be pursued by developing appropriate simulation strategies to reproduce experimental data of devices fabricated by research partners and by studying the potential of such new materials for specific applications driven by the societal needs of unleashing pervasive artificial intelligence and realizing secure and energy-efficient hardware to be implemented in edge systems.  

Proposed research activity -- (max 10 rows)

The research activity will involve using multiscale simulation tools and commercial TCAD software to assess the performance and reliability of such innovative materials and compare the results against state-of-the-art solutions. The role of native and stress-induced defects will be included in the analysis, based on specific results of ab-initio calculations found in the literature and/or provided by research partners. The output of this research activity will be useful to guide the optimization of the fabrication process of such advanced devices based on innovative materials. 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)

Possible connections with research groups, companies, universities.

IHP Microelectronics GmbH (Germany)

Applied Materials (United States, Italy)

Soochow University (China)

CEA-Leti (France)

Singapore University of Technology and Design (Singapore)

IU.NET Research Consortium (Italy)

 (*) optional

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