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High-Performance Optically Readable
Nanophotonic Resistive Switch
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Abstract: We present a double-slot nanophotonic structure for optically accessible resistive switching at a wavelength of 1550 nm. This silicon-
based device distinguishes states by detecting two distinct optical intensity levels, achieved through the formation and annihilation of Ag
filaments within the SIO, region via applied voltage. The engineered device geometry enhances the impact of p-Si on Ag filaments, enabling
effective opto-conductive filament interaction. Additionally, the proposed optical switch exhibits broadband propagation from 1500 nm to 1600
nm. Our device offers high cycling endurance, low operating voltage, and an ultrahigh extinction ratio of 35 dB, demonstrating potential for data
storage, optical interconnects, neuromorphic computing, and high-density photonic circuits.
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Step 4. Etching of Silica and Silicon

Step 2: Photoresist Coating “

Step 5: Photoresist Removed
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Benefits of Nanophotonic
Resistive Switching
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Step 1: Silica deposition
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Experimentally Measured Results
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Advanced digital memory, neuromorphic
computing, In memory computing, and

programmable photonic circuits. » S. Kumar et al., "Multilevel Nanophotonic Resistive Switching in Ag-ITO-SiO, on Silicon ",
Journal of Lightwave Technology , Oct. 2024, DOI: 10.1109/JLT.2024.3474775.
» Technology upgraded to Reconfigurable Multiwavelength Nanophotonic Circuit & submitted to
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