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LECTURE ABSTRACT

With the rise of faster signal speeds and ultra-wide bandwidths, designing integrated
circuits and electronic systems has become exceptionally challenging, particularly in terms
of their EMC/EMI and SI/PI characteristics. In today’s industrial project management
process, simulation-based optimization and verification have become crucial for new
designs. Computational Electromagnetics (CEM) technologies, which offer deep physical
insights and modeling solutions for complex electromagnetic environments, have become
essential in modern EDA systems. They are among enabling technologies to achieve the
integration density target in both 2D and 3D. Additionally, advancements in machine
learning are both driver and consumer of new electromagnetic modeling technologies.

This presentation will highlight our efforts to develop innovative numerical methods for
complex electromagnetic systems using insights from physics, particularly in the areas of
EMC/EMI/SI/PI analysis. We will discuss how the interplay between physics and
mathematics has been pivotal in solving key challenges such as bandwidth limitations,
efficiency, and inhomogeneity. In response to the advancements in machine learning, we
are exploring ways to innovate our methods from algorithmic to application levels. Our
recent progresses in machine learning and data-driven approaches for EMC/SI/PI
research will be introduced, including our current and future expectations for large
language model (LLM) tools in practical engineering applications.
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