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Computing technology has evolved to encompass two basic genres: high-performance Amritanand Sebastian
computing systems, utilizing the fastest and most powerful hardware to achieve a deterministic Graduate Student
solution, and probabilistic computing, where Al, deep learning, probabilistic models, etc., can be
solved for by making approximations. This technology enables a hardware implementation of
Probabilistic Neural Networks (PNN) that can be used for pattern recognition and classification, Originating College
among other applications. As the market grows for these applications, so do the resource College of Engineering
requirements to solve ever more complex problems and larger datasets. The research team has
developed Gaussian synapses on relatively simple 2D semiconductor components, enabling the Office of Technology Management Contact
PNNs but with power requirements 3 to 6 orders of magnitude less than typical Rokita, Joseph
implementations. jirl52@psu.edu

814-863-6336

Application & Market Utility

This tech offers a triad of advantages: size-scaling through the use of 2D materials, energy
scaling via Gaussian synapses (GS), and complexity scaling by enabling the PNN. GS are
inherently low power since they exploit the subthreshold FET characteristics, making their
energy requirements 3 to 6 orders of magnitude less than competing implementations. By using
only two transistors and thin 2D layered semiconductors, area and energy efficiency at the
device level are significantly improved and provides cascading benefits at the circuit,
architecture, and system levels.

Next Steps

This technology is patent pending. The research team seeks collaboration for further
development and licensing opportunities.
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Invent Penn State is a Commonwealth-wide initiative to spur economic Penn State is an equal opportunity, affirmative action employer, and is
development, job creation, and student career success. Invent Penn State blends committed to providing employment opportunities to all qualified applicants
entrepreneurship-focused academic programs, business startup training and without regard to race, color, religion, age, sex, sexual orientation, gender
incubation, funding for commercialization, and university-community identity, national origin, disability or protected veteran status.
collaborations to facilitate the challenging process of turning research discoveries

into valuable products and services that can benefit Pennsylvanians and

humankind. Learn more at invent.psu.edu.
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