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Research objectives:
State-of-the-art semiconductor devices are critical for the development of advanced electronics used in a very broad range of applications, such as healthcare, automotive (electric and autonomous cars), communications (5G/6G), artificial intelligence (AI), renewable energy sources for the green transition, and so on. This broad field of applications is generating an enormous demand for high-performance ICs with improved functionality, which can be met only through the continuous improvement of semiconductor manufacturing and technology scaling. Despite some (even substantial) differences depending on the specific application, at the device level this translates into few common and fundamental needs, often exacerbated by device scaling. The goal of the research project will be to work on two of them, namely the screening of new material solutions and the characterization of electrically active traps for the understanding of their impact on device operation and reliability.
Proposed research activity -- (max 10 rows)
The PhD student will work on the development and use of methodologies, mainly simulation-based, for investigating and characterizing state-of-the-art microelectronics materials and devices. The broad applicability of such methodologies and approaches, the transversality of the key issues and addressed challenges, and the wide-spectrum research activities in which the Applied Materials unit in Reggio Emilia is involved, will provide the PhD student the unique opportunity to work on different state-of-the-art (and beyond) semiconductor technologies and devices, specifically on:
· Semiconductor device simulations for new materials screening, and TCAD simulation-driven technology development acceleration combining machine learning and physical characterization 
· Simulation-driven techniques for the characterization of electrically active traps and the understanding of their impact on device operation and reliability
· Physical modeling for metrology: connecting electrical and physical characterization (e.g., XPS)
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