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ABSTRACT: The semiconductor industry plays a critical role in the global economy, 

driving innovation and powering a wide range of technologies from smartphones to 
supercomputers. As the demand for artificial intelligence grows, so too does the need for 

increased computational power and memory capacity. These components are manufactured 
in highly specialized clean rooms known as fabs. The importance of the semiconductor 
industry has become increasingly geopolitical, with the US Chip Act providing significant 

support for the development of semiconductor manufacturing talent in the US. However, the 
semiconductor industry is complex and requires substantial investment. In the era of AI, the 

use of digital twins with AI-aided TCAD tools is becoming more prevalent, allowing for 
reduced development time and fewer design experiments.

In this talk, I will provide an overview of the challenges faced in semiconductor process 

development and how AI can be utilized in TCAD simulations to create digital twins of the 

physical process. While we are still in the early stages of digitizing the physical process, 

incorporating physical laws into TCAD simulations is crucial for making digital twins a reality. 

The seminar will discuss the potential benefits and limitations of using AI in TCAD 

simulations and the future direction of semiconductor process development.
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