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Intelligent IC Design: The Convergence of AI and Semiconductor Engineering 

Abstract 
The continuous scaling of semiconductor technologies and the growing complexity of Very Large-Scale 

Integration (VLSI) circuits present significant challenges in integrated circuit (IC) design, verification, and 

manufacturing. Traditional Electronic Design Automation (EDA) tools are increasingly limited in addressing 

these challenges efficiently. Artificial Intelligence (AI) and Machine Learning (ML) emerge as powerful 

enablers across the entire EDA flow, offering improved scalability, optimization, and design automation. 

AI techniques—including Support Vector Machines, Neural Networks, Reinforcement Learning, and Genetic 

Algorithms—are being applied to logic synthesis, placement, routing, verification, and post-silicon validation. 

These approaches enhance power-performance-area (PPA) trade-offs, reduce time-to-market, and support 

more adaptive and intelligent design processes. 

In manufacturing, AI supports defect detection, yield prediction, and process optimization. Notable industrial 

examples, such as Google’s AI-assisted TPU design, demonstrate the growing practicality and impact of these 

methods. Despite progress, challenges remain in data quality, model interpretability, integration with 

traditional workflows, and computational demands. Bridging the gap between semiconductor engineering and 

data-driven AI approaches is essential. This keynote will explore the state-of-the-art in AI-driven IC design, 

highlight emerging trends and real-world applications, and discuss the opportunities and challenges in creating 

intelligent, scalable, and efficient hardware systems. 
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