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PLASMONIC ANTENNA FOR WIRELESS COMMUNICATIONS
ON-CHIP
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INTRODUCTION:
Nanomaterials and their properties
Communications On-Chip
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Geometry of the Model

Optimization of the Coupling Section
Optimization of Vivaldi Antenna
Performance analysis

CONCLUSION



NANOMATERIAL AND THEIR PROPERTIES

Individual
atoms,
< 1nm

Pinhead,
1,000,000 nm

1nm-=100 nm

Localized Surface Plasmon Resonance (LSPR):
Resonation of the material to the illumination with visible light due
to the excitation of the surface plasmon localized on the structure.
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COMMUNICATIONS ON-CHIP

Motodeteco Ase v ‘{ Latency reduction
and Heterogenous Integration

‘( Less consumption

- |‘( No signal conversion losses

High Performance MCM

High Speed 1BM $iGe ASKC Design ’ TAR.GET
OBJECTIVE: «'))

®
High Gain Antennas

ANTENNA
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MODEL GEOMETRY

Waveguide of Si

!

] Optical coupling between guides

A=1.55 pm
SiO2
1 Propagation of the LSP

J Wave transmission
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COUPLER:
Optimization of the length of coupling section (Lc)
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COUPLER:
Performances of the device (1/2)
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ANTENNA VIVALDI:
Optimization of the length of the radiating horn (Lviv)

Global: S-parameter, dB, 11 component (dB)
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ANTENNA VIVALDI:

Performances of the device (1/2)
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ANTENNA VIVALDI:
Performances of the device (2/2)

Gain:

G=100

G(dBi)=20 dBi
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CONCLUSION

Model Implemented in COMSOL
Optimized the coupling section
Optimized the length of the Vivaldi Antenna

Maximized the Gain

Antenne plasmoniche per comunicazioni wireless On-Chip
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