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Plasmonic Vivaldi Antenna

• Plasmonic Antenna excited through a Silicon waveguide

• Compatible with CMOS Technology

• On-Plane Radiation + Wide Band Communication

5Plasmonic Vivaldi Antenna
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Pt = 0 dBm (1 mW)

XZ Plane - Antenna section 
Splitter

dA
z

x

G. Calò et al., “Double Vivaldi antenna for wireless optical networks on chip”, Optical and Quantum Electronics, 2018
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• Optimization of the different layer thicknesses plays a role
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Fabricated samples are currently 

under characterization

Lift-off problems

• Dielectric Taper Antenna

• Simple to design and fabricate

• Maximum gain 5 dB  12 dB according to the taper length 

• Flat response in the C band (1530 nm  1565 nm) 
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On-Chip Optical Wireless Communication

• Link budget evaluated by normalizing the measured received power 

of each link with the one of a straight reference waveguide

• Experimental results confirmed:

• The behavior predicted by the FDTD for the propagation on a Multilayer Stack

• The higher average link budget on a Multilayer Stack with respect to the propagation 

on a homogeneous environment

9On-Chip Optical Wireless Communication
J. Nanni et Al., “Multi-path propagation in on-chip optical wireless links”, IEEE PTL, 2020
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• Wireless Optical Interconnection can be exploited for the realization of a 

Wide Band Optical Wireless Switch 

• Reconfigurable interconnection 

through Optical Phased Arrays (OPAs)

• Optical Phase Shifters (OPSs) can be realized

exploiting thermo-optic or plasma-optic effect 
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Design of a 1  3 Optical Phased Array

• Antenna Distance dant < λ/nSiO2 (No Grating Lobes)
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Conclusions

• On-Chip Optical Wireless Interconnection investigated as a possible 

alternative/integration to waveguide-based Optical Networks On-Chip

• Antennas for OWiNoC: Optical Vivaldi Antenna

• The Optical Communication Link: optimization of the layout

• Fabrication and Measurements

• Positive effects on the link budget 

induced by vertical confinement

• A new perspective: wideband switching

• Possibility of using Optical Wireless 

Interconnections to realize 

wideband optical switching 

exploiting Optical Phased Arrays 

• 3  3 Optical Wireless Interconnection Block

14Conclusions


