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Application of Open-Source EDA Tools in the Practical Teaching of Digital
Integrated Circuit Courses
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Abstract : Aiming at the problems of high licensing fees, multiple platform restrictions, and insufficient transparency
in traditional practical teaching of digital integrated circuits that relies on foreign commercial EDA
software, this paper explores and constructs a set of open—source EDA toolchain centered on Icarus
Verilog (simulation), Yosys (logic synthesis), OpenROAD (placement and routing), and Klayout
(layout viewing), covering the entire process from RTL design to GDSII layout generation. Driven by
the project of designing key modules of RISC—V microprocessors, this scheme helps students deeply
understand the principles of EDA tools and the full process of digital integrated circuit design through
"white—box" open—source tools. Practice shows that this teaching mode not only significantly reduces
teaching costs but also effectively cultivates students' engineering thinking and innovative abilities
through the closed loop of design—verification—optimization. Taking the back—end design of the 32—
bit RISC-V core Ibex under the 130nm process as an example, this paper demonstrates the specific
implementation from synthesis to layout generation, providing a promotable teaching paradigm for the
training of integrated circuit talents.
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