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2026 training proposal for ENGSYS doctoral students



Last name :	DANNEVILLE					First name : François
Email : francois.danneville@univ-lille.fr
ADUM identifier (if any) : 
Establishment : University of Lille
Component : FST
Course title : NEUROMORPHIC ENGINEERING FOR ARTIFICIAL INTELLIGENCE
Key words : transistor, microelectronics/nanoelectronics, neurons, synapses, plasticity, neuromorphic circuits, Artificial Intelligence
Course duration : 	12 h eq. TD												
Will be the subject of an authorization to combine activities 	: |_| yes 	x no
Language : |_|  French	x  English
If training is provided in English, please write the texts below in English.
Expected start date : Mid September 2026 – synchronous with a course provided for Master NN – Etech M2
Expected completion date : see calendar below
Courses date 2026 (all from 10h15 to 12h15) : 14/09 (P4 108), 21/09 (P4 108), 05/10 (P4 108), 19/10 (P4 108), 16/11 (P4 108)  . The first 5 courses will be provided at the mean time of Master Nanosciences et Nanotechnologies (parcours E-Tech) M2 ; the last course will be provided at IRCICA UAR CNRS 3380, date to be defined

Program : 

· Training objectives :

Introduction: This teaching aims to explain why the brain constitutes a powerful paradigm for the processing of information at low energy cost, in contrast to the processing of information by a classical computer (which is based on the triplet - binary state variable - Von Neumann architecture - CMOS technology). Thus, essential characteristics of the brain are recalled (neurons, synapses, plasticity) before presenting how "pioneering" scientists were inspired by the brain to develop artificial neural networks (ANN). The emphasis is then placed on the different architectures of neural networks, the way in which they learn (supervised or unsupervised learning) as well as their evolutions during the last decades: from artificial neural networks to the advent of spiking neural networks.

Principal Focus : 
The core part of the course focuses primarily on explaining that, using a standard CMOS technology whose transistors operates in subthreshold operation, the development of a neuromorphic technology (NT) enabling energy-efficient artificial intelligence (AI) is possible. This NT proposes neurons and plastic synapses for the design of spiking neural networks; its major originality lies in the developed artificial neuron biased under few hundreds mV, featuring an ultra-low power consumption and having the particularity of reproducing the behavior of a biological neuron (the electronic design is derived from biological Morris-Lecar model). Based on this technology, various neural circuits are illustrated using fixed-weight synapses and/or plastic synapses. In the context of more complex systems, two modalities—vision and sound—are presented. The design of an artificial hardware cochlea is particularly detailed: it undertakes the asynchronous coding of acoustic signals in the form of analog spike trains (parallel outputs of the cochlea), directly usable by a neural network for sound classification.



· Prerequisites for taking part in the training :

Basics regarding « Devices for Microelectronic » (especially MOSFET transistors)

· Equipment required to follow the course (computer, software, etc.) :

Requirement of video-projector for the teacher . Printed hardcopies distributed to students.

· Skills acquired on completion of training :

Address information processing using bioinspired electronics

Area of doctoral students eligible for training :

[bookmark: CaseACocher7]|_| All areas or :

             |_| Electrical engineering
             |_| Mechanics, civil engineering, energy and materials
             x Micro and nanotechnologies, acoustics and telecommunications. 


Minimum number of participants : 6 (even lower)
Maximum number of participants : 12
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