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OVERVIEW

Automated analog circuit design using a semi-supervised machine learning system

Reduces labeled data needs and design time significantly, advancing circuit design automation
Analog circuit design in electronics, automotive, telecommunications, and integrated circuit (IC)
development

BACKGROUND

Designing analog circuits involves determining both the circuit topology and the precise
parameters for individual components. Traditional methods require significant manual input
and large labeled datasets to ensure comprehensive design space coverage, particularly with
the growing complexity of circuit architectures. Historically, each circuit topology demanded a
separate labeled dataset, causing inefficiencies, as previously gathered datasets became
redundant with any alteration in topology. Supervised machine learning techniques, while
accurate, have relied heavily on extensive labeled data, which is time-consuming and costly to
obtain. These challenges highlight a pressing need for improved methodologies that streamline
the design process while maintaining accuracy, allowing efficient exploration and optimization
of the entire circuit design space.

INNOVATION

Researchers at the University of Michigan have developed, AnGel, a semi-supervised learning
methodology that leverages both labeled and unlabeled data, allowing the neural network to
learn complex circuit behaviors by associating them with simpler topological structures. This
approach drastically reduces the volume of required labeled data by up to 1090 times
compared to existing state-of-the-art methods and significantly expedites the design process.
By breaking down complex circuits into manageable sub-circuits and using neural networks for
topology and sizing prediction, AnGel facilitates high-accuracy designs across numerous

topologies with minimal data input. As a result, AnGel offers applications in automating the

design process of a wide range of analog circuits, supporting rapid prototyping and deployment

in sectors such as consumer electronics, telecommunications, and automotive industries.
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