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Abstract: Machine learning (ML) algorithms and models are used extensively for image recognition,
natural language processing, and recommender systems. EDA is a less mainstream application for ML
methods, although that may be changing as evidenced by Google’s recent announcement that its
engineers developed a chip floor planning tool that utilizes reinforcement learning and which completes
the placement task more quickly than human designers [Mirhoseini, Nature, 2021]. This tutorial focuses
on one aspect of EDA — modeling

Optimization is a key element of every ML algorithm. Optimization is also used extensively in hardware
modeling, e.g. compact modeling. Those observations may lead one to question how ML-enabled
modeling differs from the modeling techniques used by device engineers. This tutorial will attempt to
define the term machine learning and explore its commonalities with and differences from conventional
physics-based modeling techniques.

The tutorial will focus on ML models that are especially suitable for device and circuit modeling. It will
review prior works that applied ML to parameter extraction, TCAD, device modeling or circuit modeling.
It is assumed that attendees have some familiarity with semiconductor device modeling (e.g. compact
models, reliability models, noise models, etc.) and/or circuit simulation. No prior knowledge of machine
learning is required.
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