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Abstract—The rapid growth of computational demand, together with increasing automa-
tion in integrated circuit design, is reshaping how next-generation computing systems are
built. Monolithic 3D (M3D) integration offers a promising path forward by enabling ultra-
dense integration and improved system performance, but its success critically depends on
process-aware design methodologies that address reliability, thermal constraints, and form
factor from the outset. In this talk, I will discuss the key challenges and unique opportu-
nities of M3D integration and present a vision for efficient and reliable system-level M3D
design which requires a fundamental rethinking of today’s electronic design automation
(EDA) flows. I will then highlight ongoing works at the intersection of machine learning
and emerging accelerator architectures. Finally, I will conclude with a forward-looking
perspective on automating the M3D EDA flow to enable intelligent co-optimization of
technology, architecture, and ASIC design.
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