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OVERVIEW

Room temperature excitonic devices for on-chip data communication and processing

e One-dimensional waveguides which serve as wires and links for that data communication

e Provides an extinction ratio greater than 15 dB in devices with ~1.5 -um channel length

BACKGROUND

Coulombically bound electron,Aihole pairs, commonly known as excitons, provide an effective
platform to transport energy at the nanoscale. Coupled with small dimension and seamless
transition with photons, excitons have the potential to serve various applications in energy

conversion, light emission, chemical sensing, and information processing and communication.

With the recent emergence of two-dimensional semiconductors such as transition metal

dichalcogenides (TMDs) that support excitons with high diffusivity and binding energy

(>100meV), the feasibility of room-temperature excitonic devices is no longer questionable.
However, the spatial manipulation of exciton flux that is critical to control energy flow at the

nanoscale remains a challenge, especially at room temperature. Therefore, a need exists for

improving the existing on-chip interconnect paradigm of using electrons through two-

dimensional metal dichalcogenides.

INNOVATION

Researchers have discovered room temperature excitonic devices for on-chip data

communication and processing. The technology includes one-dimensional waveguides which

serve as wires and links for that data communication. The device uses Rayleigh-type surface
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acoustic waves to demonstrate controlled and directional exciton transport under the weak
coupling regime at room temperature. The inventors have completed studies that confirm
control over drifting excitons, a device that analogous to a switch or router, though about 100
times smaller. The exciton flux is manipulated by exerting an external electric field in the
transverse direction utilizing a combination of stark shift and excitonic dissociation. The
extinction ratio is greater than 15 dB in devices with ~1.5 -pm channel length, providing a
critical step toward achieving an optoexcitonics platform for data communicating and

processing.
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