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Abstract : Addressing the comprehensive, engineering—oriented, and practical nature of FPGA (Field-
Programmable Gate Array) experimental teaching, as well as the issues present in the teaching
process, a teaching model that combines PBL(Problem—Based Learning) with both online and offline
methods has been adopted. This model emphasizes student-centered active learning and the
integration of theory with practical application. At different teaching stages, various design approaches
are employed to design the same circuit, continuously refining its functionality and performance. Using
the design of a sequence detector as an example, this method illustrates the basic circuit function
design, performance optimization based on state machine design, and the use of IP cores to more
closely align with real-world applications. This approach enhances the expansibility and innovation
of experiments, effectively improving students' engineering practice capabilities and achieving positive
teaching results!™?°,
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