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Single-Flux-Quantum Microprocessor Architecture for Space Computing
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CMOS microprocessors have been facing with a limitation of clock speeds because
of increasing power consumption (i.e., power-wall problem). Single-Flux-Quantum (SFQ) devices and
circuits are promising to solve the power-wall problem due to its ultra high-speed, low-power natures.
This research explores the design space of microarchitecture to exploit the potential of SFQ devices and
circuits. A novel architecture that supports SFQ-gate level fine-grained superpipelining with deep
multithreading has been proposed. Our estimation presents that it has a potential to achieve 50X clock
speed improvement compared to state-of-the-art CMOS microprocessors with several watt power comsumption.
Since the estimation does not consider the speed and power overhead caused by layout, our future work is
to implement the proposed microarchitecture with physical designs.
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