
Chemical reaction networks, Ising-type models in physics, neuronal circuits, gene 
regulatory networks, electronic circuits, economic markets, and computer networks are 
all instances of «networked systems». They are often considered as stochastic networks, 
even in the case of electronic circuits when their components and connections are «ultra 
small», or unreliable, or when they are noisy. In a series of papers which have recently 
appeared in journals of physics, biology, computational neuroscience, and Internet 
technology, we address the dynamics of such systems in a unified manner through their 
«master equations», also known in mathematics as instances of Chapman-Kolmogorov 
equations, using the theory of «G-networks» which we have developed for queueing 
networks. In this talk, we introduce these models with the example of spiked neuronal 
networks, which we then illustrate through applications to cortico-thalamic sensory 
circuits, to network routing and also image processing. A similar approach will then be 
applied to gene regulatory networks and to the analysis of chemical reactions. Finally, we 
will show that the price equilibrium in a network of auctions can be studied using similar 
methods. 
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This presentation reviews the current status of power semiconductor devices and 
technologies and discusses new trends in this field. It will first focus on novel concepts 
of silicon power devices such as MOSFETs and IGBTs which play an increasing role 
in the realisation of optimized power systems. Then, the recent progresses in the 
development of high-voltage wide band-gap (SiC, GaN and diamond) power devices 
will be reviewed. The talk will end with an overview of the performance of silicon and 
wide band-gap power devices with respect to the “specific on-resistance/breakdown 
voltage” trade-off.
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team since 2000. His research interests include modeling, design, realization and 
characterization of silicon unipolar power devices, topics on which he has published 
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papers in international conferences). He has worked on the modeling of VDMOSFETs 
and vertical trench MOSFETs, and on the design and technological realization of 
novel concepts of devices such as lateral trench MOSFETs (LUDMOSFETs), floating 
islands MOSFETs (FLIMOSFETs) and Deep Trench SuperJunction MOSFETs (DT-
SJMOSFETs). Recently, he has started in parallel a new research activity dedicated to 
gallium nitride (GaN) power devices.
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