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Tutor: Nicolò Zagni
(*) Italian Co-tutor: 

 (**) Foreign Co-tutor: 

Proposed Title of the research: Characterization and modelling of advanced semiconductor devices
Keywords: (5)

Trapping; Reliability; Noise; Numerical simulations; Transistors
Research objectives: --(max 10 rows)

Nowadays, the semiconductor industry focuses on delivering the best performance/reliability by designing specific technologies for specific target applications (e.g., computing, AI-architectures, memory, radio frequency communications, sensing, power conversion, etc.). In this context, the characterization and modelling of advanced semiconductor devices is crucial for technology development from many standpoints, such as for instance: identifying performance/reliability trade-offs, the margins of operation, trapping-related issues, etc. The goal of this research is to employ advanced characterization/modelling techniques to investigate semiconductor devices for target applications from the aforementioned standpoints.
Proposed research activity -- (max 10 rows)

The PhD candidate will perform electrical characterization, analytical modelling and numerical simulations of semiconductor devices to investigate their performance and their specific issues, such as for instance: trapping-related dispersion effects, random telegraph noise, etc. The candidate will be trained to the use of (1): state-of-the-art semiconductor characterization lab. facility (e.g., probe station, SMU, semiconductor parameter analyzer, etc.), (2) modelling techniques specific to semiconductor devices (e.g., TCAD simulations). During the research activity, the candidate will develop skills necessary to design and implement ad-hoc models and characterization setups. At the end of the research project, the candidate will have gained a deep understanding of the physical mechanisms at the basis of semiconductor devices operation as well as of their limiting factors. The specific technology to be investigated will be subject of discussion between the candidate and the tutor. Possible options are: GaN-based transistors for RF applications, steep-slope switches, oxide transistors.
Supporting research projects (and Department)

The research will be carried out at the Department of Engineering “Enzo Ferrari” and in collaboration with important partners at the national and international level.
Possible connections with research groups, companies, universities.

The research may involve collaborations with research groups at:

● NXP Semiconductors (USA) 
● Purdue University (USA)

● Italian Space Agency (ASI)
(*) optional

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