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Study on Sub-micro W Microprocessors using Adiavatic Single-Flux-Quantum Circuits

Yoshikawa, Nobuyuki
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Single-flux-quantum (SFQ) circuits, which utilize quantized flux in a
superconducting loop as logical bit information, can operate at very high speed with extremely low power
consumption. The purpose of this ?roject is to verify the utmost limit of low power operations of SFQ
circuits. We bring in new principles and technologies to reduce the power consumption of the SFQ
circuits, which include new operation princi?Ies of SFQ logic gates, such as adiabatic SFQ circuits, new
circuit architectures and new process technologies. We could reduce the power consumption of the SFQ
circuits to 171000 of current SFQ circuits based on newly developed technoloties. We have established the
fundamental technologies for sub-p W microprocessors, which are truly-unexplored regions in the digital
electronics world.
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