
HAL Id: lirmm-03354108
https://hal-lirmm.ccsd.cnrs.fr/lirmm-03354108

Submitted on 24 Sep 2021

HAL is a multi-disciplinary open access
archive for the deposit and dissemination of sci-
entific research documents, whether they are pub-
lished or not. The documents may come from
teaching and research institutions in France or
abroad, or from public or private research centers.

L’archive ouverte pluridisciplinaire HAL, est
destinée au dépôt et à la diffusion de documents
scientifiques de niveau recherche, publiés ou non,
émanant des établissements d’enseignement et de
recherche français ou étrangers, des laboratoires
publics ou privés.

Beyond CMOS technologies for enabling integrating
Artificial Intelligence at the Edge

Aida Todri-Sanial, Thierry Gil, Madeleine Abernot, Corentin Delacour,
Stefania Carapezzi, Gabriele Boschetto, Siegfried Karg, Olivier Maher, Armin

Klummp, Jamila Boudadden, et al.

To cite this version:
Aida Todri-Sanial, Thierry Gil, Madeleine Abernot, Corentin Delacour, Stefania Carapezzi, et al..
Beyond CMOS technologies for enabling integrating Artificial Intelligence at the Edge. EPoSS Annual
Forum 2021, Oct 2021, Freiburg im Breisgau, Germany. �lirmm-03354108�

https://hal-lirmm.ccsd.cnrs.fr/lirmm-03354108
https://hal.archives-ouvertes.fr


 
 

 

EPoSS Annual Forum 2021  

“Towards New Horizons” 

 

October 4 – 7, 2021 

Submission to the Call for Presentations 

 
(please send to contact@smart-systems-integration.org before 12 July 2021) 

 

Proposed presentation title Beyond CMOS technologies for enabling integrating Artificial Intelligence at the Edge 

Authors (please highlight 
corresponding author / 
speaker) 

Aida Todri-Sanial, Thierry Gil, Madeleine Abernot, Corentin Delacour, Stefania Carapezzi, 
Gabriele Boschetto, Siegfried Karg, Olivier Maher, Armin Klummp, Jamila Boudadden, Bernabe 
Linares-Barranco, Maria J. Avedillo, Juan Nunez, Manuel Jimenez, J. Shamsi, Theofile Gonos, 
Alexandre Magueresse, Tanguy Hardelin, Ahmed Nejim, Slobodan Mijalkovic 

Abstract (1,500 – 3,000 characters) 
 
With the increase of Artificial Intelligence (AI) in everyday life, developing AI-
specific hardware based on brain-inspired computing is of utmost importance for 
efficient, adaptative and low-power systems. Neuro-inspired computing systems 
emulate the human brain's neuronal functions to efficiently solve problems that are 
easy to humans, such as pattern recognition. In this context, the EU H2020 
NeurONN project explores a new energy-efficient computing paradigm based on 
phase-computing Oscillatory Neural Networks (ONN) [1,2]. It aims to create a 
neurocomputing chip that can be deployed on edge devices for AI [3,4,5,6].  
In this talk, a novel and alternative neuromorphic computing paradigm based on 
oscillating neural networks (ONN) will be presented. Energy efficient relaxation 
oscillators based on phase-change VO2 material for oscillating neurons and tunable 
2D TMD MoS2 memristors for synapses are the building blocks of ONN 
architecture. Inspired by neural oscillations or brain waves, in ONN, the information 
is encoded in the phase of coupled oscillators. The talk will cover aspects from 
materials, devices, circuits to ONN architecture design and hardware 
implementation and demonstration on AI tasks. To demonstrate the ONN 
operation, we create a robotic application using two ONNs serially (ONN 1 feeds 
ONN 2), configured for pattern recognition to perform obstacle avoidance. We use 
a robot (see Figure 1) equipped in the front with eight infrared proximity sensors.  

 
Figure 1. A mobile robot with proximity sensors controlled by an Oscillatory Neural 
Network (ONN) to avoid obstacles. 
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