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Abstract: Neuromorphic computing hardware aims to mimic biological neural networks and has
emerged as a viable path in overcoming limitations of the von Neumann architecture. By eliminating
the latency and energy losses associated with transferring data between the memory and central
processing unit, these systems promise to improve on both speed and energy. Here, we report photonic
implementation using on-chip, nonvolatile waveguide memories to deliver energy efficient, high-speed,
and high-density data processing within the photonic memory. We developed a non-volatile
electronically reprogrammable PCM memory cell with a record-high 4-bit weight encoding levels using
a non-resonant waveguide microheater. For system-level application, a compact photonic-electronic
dot-product engine for in-memory computing was demonstrated with a high computational precision for
image processing and classification.
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