Ultracompact Mode-Multiplexed Vector
Dot-Product Photonic Core

10 Vector Dot Product Scientific Achievement
Fl | e We demonstrate a silicon photonics-based ultracompact photonic
:g A computing core that calculates vector dot products using mode division
£ [’g] -; [g] [g] multiplexing.
5 ’”loE’lmbolson B Significance and Impact
Frame 1 _}G?g:tgi:al Felfp‘:imem Our computing core has ultralow latency, low power consumption, and

integrates the functionalities of two-mode multiplexers and one
multimode coherent mixer within a nominal footprint of 5x3 microns
resulting in 100x smaller footprint compared to conventional devices.

Research Details

Schematic and scanning electron micrograph of the fabricated photonic ¢ The approaCh uses tOpOIOgy Optimization‘based inverse dESign to
computing core are shown on left. Experiment'al data of dot-pr(?duct calculations deSign the photonic com putlng core.

of a sequence of 2-element vectors and optical flow calculation between two

adjacent frames of a spinning wheel animation are shown on the right. e The photonic com put|ng core can per‘form mu|t|p|e com put|ng

operations including complex number multiplication and motion
estimation using optical flow.
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