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Development of design methodology of superconducting integrated circuit
containing pi-shifted Josephson junctions and its applications
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A superconductor circuit can operate at the frequency of tens GHz with
extremely low power consumption. The performance of the superconductor circuit can be improved by
introducing pi-shifted Josephson junctions. We developed a design methodology for the
superconducting circuits that enables us to design any logic gates with pi-shifted Josephson
junctions. We developed a analog circuit simulator for the circuits that contain pi-shifted
Josephson junctions. We found that the non-destructive read-out logic gate that contains pi-shifted
Josephson junctions can be implemented with less than half of circuit area of the conventional
circuit.
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