Enhanced Optical Readout in Resistive Memory Through Plasmonic
Amplification
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Abstract: An electrically writable resistive switch with Plasmonics Waveguide
optical readout capability Is proposed with a high
extinction ratio of 16 dB utilizing plasmonic
amplification in InGaP. The proposed device operating at
1550 nm wavelength shows an optical gain of 2.4 dB.
The optical readout Is less error prone and has low
energy consumption then it’s electrical counterpart. The
high index layer, bottom electrode material, provide dual
benefits: low loss waveguiding of light and electrical —
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FUTURE OF OPTICAL CONNECTIVITY IN DATA CENTERS

Importance of nanophotonics
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d Short-life to serve as a basis for computer chips
Requirement of Optical Processors

o Optical Interconnects
o Large-scale photonic integration

d Large propagation loss & weak confinement

(dSmall Coupling efficiency
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~ Major concern:
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Oulton et al., 2008, Nature Photonics * Oxidized Silicon
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Hybridization controlling elements
» Thickness and width of high index layer where leaky optical mode resides

» Thickness of dielectric layer
» Optimized thickness found out to be 10-nm for dielectric layer. Features

Findings /— \
» Good Fabrication tolerance 1. Optical readout of resistive switch

» Smaller mode area (A?/270)
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» Subwavelength dimensions 2. High endurance (comparing to other optical readout based devices)
., » Longer propagation o : : o
Thickness of high index ayer () S=1 PTOPSS 3. Self rectifying (enables low leakage current high density fabrication)
4. Application in neuromorphic computation
Loss Compensatlon using material agalll and Electron 5.16 dB optical extinction ratio (6dB better then no amplification)
In] ection 6. Low power consumption: 0.15pJ (over one readwrite cycle)
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Features & Applications: > | & 10
Material gain + electrons Injection | ©os =
g — J 1 Phase modulation provides 670-um of mt shift A4} - —papesi
= amplified SPP 1 Optical gain of 2.39 dB/cm of intensity ““'0 2 3 4 & ¢ 7 g 16 noR A meds)
J With silicon gain is less than 0.5 (a) Voltage (V) (b)

Summa
» Confinement at real nano-scales

» Optical readout of resistive memory
» SPP amplification is possible with material gain and population inversion
» Application in on chip optical modulation at nanoscale
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