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"Fine-grain Adaptive Architectures Based on Dynamic Actuators and Local Sensors"
Absract - For years, CMOS technology scaling has lead to improvements in cost, speed and power while allowing an exponential gain in complexity. However, as transistors dimensions get closer to atomic scale, new phenomena appear and cause substantial problems. One of the main problems is variability, causing an increasing spread in characteristics of digital circuits, like maximum frequency and power consumption. To reach performance targets, the traditional worst case approach leads to an increasing sub-optimization. Dynamic methods based on threshold voltage or supply voltage scaling are the only way to compensate both intrinsic and extrinsic variability. Thus, this is the best way to optimize power consumption for a given performance target. In the meantime, the trend for chip architecture is to integrate more and more functionalities in complex SoC (System on Chip) or MPSoC (Multi-Processor SoC). And because mobile devices are the driving force for the industry, power efficiency is now the main constraint and the use of effective power management methods is mandatory. DVS (Dynamic Voltage Scaling) is a well known method to improve power efficiency of systems, with various computational load, by lowering supply voltage and clock frequency when applicative constraints make it possible. But unlike simple monolithic systems, the activity of the different functional cores (or blocs, or IPs) is not necessarily correlated, and a whole-chip DVS system cannot decrease supply voltage if at least one functional unit have to go at full speed. That is why multi-domain DVS, and ultimately fine-grain DVS (or Local DVS) architectures are proposed to maximize energy savings. Moreover, to compensate the variability effects in advanced technologies, PVT monitors are mandatory to use AVS (Adaptive Voltage Scaling) or ABB (Adaptive Body Biasing) techniques. It consists in integrating specific structures or sensors to monitor in real time the physical and electrical parameters required to control dynamically the operating frequency and/or the supply voltage and/or the substrate biasing. Another approach, to compensate PVT variations and ageing effects, is to monitor directly the sampling elements of the chip (Latches or D-type Flip Flop) to detect the occurrence of timing faults. This can be achieved either by inserting specific structures or using ad-hoc sampling elements detecting the occurrence of a timing violation by performing a delayed comparison or by detecting a signal transition within a given time window. Overall, the main objective which will be presented is to maximize energy efficiency while respecting performance constraints using fine grain AVS techniques coupled with local sensors and dynamic actuators. 
    
