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Nanophotonic functional devices and new
physics unlocked by METAMATERIALS and
NEW MATERIAL PLATFORMS
Interconnects/On-chip optics & optoelectronics
Data recording/storage / Photodetectors
Sensors / Bio-medical applications

Energy conversion

PURDUE

UNIVERSITY

o Exploring CONSTITUENT MATERIALS and
DESIGNS that offer new functionalities
o Enable flat, large-scale, robust, SC-

compatible optical devices ! h
Active tunlngf =
o Reduced optical losses A/

o Fabrication/integration advantages

o

CHALLENGES

Plasmonic metamaterial technoligy:
Large losses in the Vis/NIR

Lack of tunability/switchability
Growth, nanopatterning challenges
Soft, low melting point - Not durable
High cost - Not CMOS-compatible

APPROACH

Utilize CERAMIC PLASMONIC MATERIALS:
with low loss, tuning/modulation capabilities
bio- and CMOS-compatible, high-T stable

APPLICATIONS

o TRANSPARENT CONDUCTING OXIDES
o TTRANSITION METAL NITRIDES I
Refractory materials potential:

o Bio-med/Photothermal therapy
o Heat-assisted magnetic recording (HAMR)
o SoIar/Thermophotdff"aics (S/TPV) |
o On-chip optics ‘ |
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Presentation Notes
Interconnects

  Combination of guiding, detection, modulation, sensing
  Usage of field enhancement for nonlinear optics
  Integration with optoelectronics, lab-on-a-chip, solar cells
  Optical processing of data 
  Subwavelength confinement
  Electrodes are in place
  Coupling to on-chip devices
“photonic chips” is illustrated in Fig. 1. This network can provide efficient coupling of light signals from external fibers, multiplex signals in a compact wavelength division multiplexing (WDM) device, redirect signals of different wavelength into separate channels, and switch them in an optical cross-connect (OXC) device. The switching will be provided by external electrical signals from nearby (very-large-scale-integration) VLSI circuits or from off-chip sources through pins, and the entire operation will be monitored with on-chip photodetectors. Silicon-on-insulator (SOI) technology remains the technology of choice for fabricating such photonic chips, since it can provide high refractive index contrast for scalable micro-photonic devices, and is already optimized for on-chip integration of both electronic and photonic components. 
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