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Abstract: As the complexity of integrated circuit design grows exponentially, traditional electronic design automa-
tion (EDA) tools face unprecedented challenges. In recent years, breakthrough advances in large language models (LLMs)
in the field of natural language processing have brought new opportunities to the EDA domain. This paper systematically re-
views the application of LLMs in EDA, categorizing them into five main directions: register transfer level (RTL) code genera-
tion and optimization, high-level synthesis and logic optimization, physical implementation, verification and security, analog
circuit design automation, and EDA tool flow automation and assistance. This paper also analyzes the main challenges faced
by LLMs in the EDA domain, including technical issues such as scarcity of high-quality domain data and insufficient multi-
modal processing capabilities, heterogeneous tool chain integration barriers, and verification of generated content correctness
and security, as well as application constraints including intellectual property risks, data privacy protection, and ethical com-
pliance. Future research directions mainly focus on domain-specific corpus construction, cross-modal fusion model architec-
ture, standardized tool interface protocols, and industry standards and ethical frameworks.
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Figure 1 Integrated circuit design flow
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Figure 2 LLM technical architecture
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