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Consortium

10 partners

7 countries

4 universities

2 R&D centers

4 companies
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Concept

PlasmoniAC invests in neuromorphic computing towards sustaining processing power 
and energy efficiency scaling, adopting the best-in-class material and technology 
platforms for optimizing computational power, size and energy at every of its 
constituent functions.
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Objectives

PlasmoniAC will release a whole new class of energy- and size-efficient feed-forward
and recurrent artificial plasmonic neurons with up to 100 GHz clock frequencies and 
1 and 6 orders of magnitude better energy- and footprint-efficiencies.
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Technology breakthroughs

• CMOS compatible energy-efficient low-loss plasmonic modulators

• 3D cointegration platform with SiN photonic interconnects, plasmonic 
modulators and non-volatile memristor nanoelectronics

• 16- and 8-input WDM and phase-encoded programmable linear 
plasmonic neurons @100 Gb/s

• Activation modules:
• Plasmo-electronic ReLU and sin2

• nanophotonic sigmoid and tanh

• Custom Deep Learning models and algorithms

• Neuromorphic plasmonic software design library
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Development strategy
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PHASE III:
Experimental validation, performance 
evaluation & benchmarking

Definition of testing methodologies

Experimental validation of plasmonic
neurons
- WDM-accelerated 100Gb/s sin2(x2) 

and ReLU plasmonic neurons
- sigmoid, tanh and recurrent 50Gb/s 

plasmonic neurons

Performance evaluation of plasmonic
inference architectures

Benchmarking and link to applications

PHASE IIA: Device fabrication, 
technology development and 
characterization

3D co-integrated platform

Computational devices and neurons

PCB assembly and plasmonic neuron 
development

PHASE IIB: DL training models & 
algorithms

Training models for DL building 
blocks:

Training models for DataCenter IT 
security applications

PHASE I:
System and device design and specs, DL 
architectures and software library

Neuromorphic plasmonic circuit design and specs
- Linear plasmonic neurons
- Plasmonic neurons

Design and specs of computational devices and 
subsystems
- On-chip electro-optic conversion
- Interconnects and passive functions
- Weights and non-volatile weight control circuit
- Activation modules

3D integration process flow definition

Development of software design library for 
neuromorphic plasmonics

Definition of applications and design of DL 
architectures

- fully connected
- convolutional
- recursive

PHASE II:
Technology development and 
training models



Follow us

www.plasmoniac.eu www.facebook.com/Plasmoniac

@PlasmoniAC www.linkedin.com/groups/8901360/
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Disclaimer: The information, documentation and figures available in this file are written by the PlasmoniAC 
Consortium Partners under Horizon 2020 Framework Programme of the European Union (Grant agreement 
number: 871391) and do not necessarily reflect the view of the European Commission. The information in this 
document is provided “as is”, and no guarantee or warranty is given that the information is fit for any particular 
purpose. The reader uses the information at his/her sole risk and liability.

Copyright © 2020 the PlasmoniAC Consortium. All rights reserved. This document may not be copied, 
reproduced or modified in whole or in part for any purpose without written permission from the PlasmoniAC 
Consortium. In addition to such written permission to copy, reproduce or modify this document in whole or 
part, an acknowledgement of the authors of the document and all applicable portions of the copyright notice 
must be clearly referenced.
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