
Abstract
The design of complex integrated circuits and systems often requires high-fidelity surrogate models for 
efficient performance prediction and optimization. Learning these surrogate models often requires 
massive simulation data in the design space, especially when various uncertainties (e.g., fabrication 
process variations) are involved. This talk will present some data-efficient uncertainty quantification and 
machine learning techniques for performance prediction and design optimization. This talk will cover (1) 
a provable non-Monte-Carlo method to model the impact of non-Gaussian correlated process variations 
in IC design, (2) a novel variation-aware circuit optimization method under variation shifts, where the 
actual distribution of process variations is often unknown and differs from a given statistical model, and 
(3) physics-constraint operator learning for thermal prediction of 3D IC design.
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