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Abstract :

This paper explores an efficient FPGA teaching model through a three—stage experimental framework

of "simulation — emulation — physical implementation," aiming to enhance students' system design

capabilities and innovative thinking. Addressing the issues of high equipment costs, slow updates,

and limited space in traditional physical experiments, the study integrates the advantages of virtual

simulation and physical practice. It designs a comprehensive course structure that includes pre—class

virtual preview, in—class group practical operation in the physical laboratory, and post-class report

submission via cloud platform, and proposes a multi-dimensional evaluation mechanism. Empirical

results show that this model significantly improves students' experimental efficiency, reduces equipment

failure rates, increases the number of innovative proposals, and performs excellently in terms of HDL

coding efficiency, hardware debugging speed, and system design ability, providing an innovative and

effective method for FPGA education.
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