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Progress Control and Optimization of the Semiconductor R&D Full Process Based on Digital
Twins
Liu Yanghao
University of Science and Technology of China

[Abstract] To address issues such as the lengthy cycle of semiconductor R&D processes, high coupling between
stages, and complex progress disturbances, a comprehensive progress management and optimization solution
based on Digital Twin ( DT )technology is proposed. By establishing a real—time mapping mechanism between
physical entities and virtual models, this approach integrates equipment data, process data, and progress data
throughout the R&D process to build a multi—dimensional progress management model. It introduces an
improved Critical Path Method and a Particle Swarm Optimization algorithm to achieve progress deviation
warning and dynamic resource scheduling. Using a 12nm logic chip R&D project as a validation case, a Digital
Twin management platform was constructed. The results demonstrate that this solution can reduce R&D
progress deviation rates to below 3.2%, improve key—stage response speeds by 40%, and enhance resource
utilization by 25%, providing technical support for lean management of semiconductor R&D processes.
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