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Proposed Title of the research: Innovative Architectures for Low-Power Computing and Applications
Keywords: Low-Power Circuits, New Computing Architectures, Resistive Memories, Brain-Inspired Circuits, non-von Neumann Computation
Research objectives: In nowadays big data environment, the conventional computing platforms based on von Neumann architecture encounters the bottleneck of the increased requirement of computation capability and efficiency. The “brain-inspired” neuromorphic computing, recently fostered by novel nanotechnologies, has demonstrated great potential to revolutionize the technological world. In the meantime, the explosion of the Internet of Things paradigm requires additional efforts to cope with augmented computation capabilities at the edge in an ultra-low power environment. The goal of this research activity will be to explore the potential of resistive memory devices as the main element of a new class of computing architectures that will overcome the von Neumann bottleneck for increased performance at a reduced power consumption level.  
Proposed research activity: This research activity will encompass many domains in electronic engineering, from the device-level modelling to the system-level architecture design. Starting from developed models of the resistive memory device, circuit simulations will be used to explore many possible paradigms for innovative architectures to perform ultra-low power computation for different applications. At the same time, fabricated arrays of resistive memory devices will be available for characterization and hands-on verification of such novel architectures. The project will include the design and characterization of a control system for such innovative systems based on the developed circuit solutions. At this stage, the system-level requirements will be considered thoroughly, effectively linking the device performance to the circuit architecture and system-level functionalities.
Supporting research projects (and Department): ANITA (DIEF) 
Possible connections with research groups, companies, universities: IHP Microelectronics GmbH (Germany), CEA-Leti (France), imec (Belgium), MDLSoft Inc. (United States)
 (*) optional

(**) optional/to be completed on the second year  
