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We have developed automatic design methods for ultrafast and energy-saving
superconducting rapid single flux quantum (RSFQ) circuits. We aimed to realize a compact circuit by
utilizing RSFQ circuits® property, i.e., pulse logic utilizing voltage pulses.

Each ordinary logic gate of RSFQ circuits has a clock input terminal. The distribution of the clock
signal occupies a large circuit area. A unique gate specific to RSFQ circuits that merges voltage
pulses of its inputs can realize logic-OR without a clock signal in a specific situation. We have
proposed several methods to reduce the number of clocked gates utilizing the unique gate.

In addition to the design methods, we proposed arithmetic circuits suitable for pulse-logic to
explore the design style of RSFQ logic circuits.
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