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Application of Generative Artificial Intelligence in Semiconductor Device Physics Teaching
Shilong Zhao Yuexia Zhou
Foshan University

[Abstract] With the rapid development of generative artificial intelligence (Al) technology, its applications in
higher education have become increasingly prominent. Physics of semiconductor devices, a core course in
electronic information disciplines, involves complex concepts such as quantum physics, solid—state electronics,
and device structure analysis. Students often face difficulties in intuitive comprehension, experimental simulation,
and innovative design. This paper explores generative Al’s integration pathways and novel teaching modes for
this course. By analyzing its roles in knowledge generation, teaching resource development, experimental
simulation, and personalized learning. We propose an integrated teaching framework of “Al Teaching Assistant
+ Virtual Experiment + Intelligent Assessment”. The framework aims to enhance students’ learning motivation,
conceptual understanding, and research creativity. Results show that generative Al can significantly improve
teaching efficiency, optimize cognitive structures, and promote active learning, providing technological support
and innovative directions for reforming science and engineering educations in universities.
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