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High speed logic and memory system based on pair-creation and -annihilation of
shingle flux quanta
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We studied a possibility of superconducting level logic system in single flux
quantum algorithm to investigate rf-SQUID ladder circuits and modified flux quantum parametron circuits.
We confirmed the operations of AND, OR, NOT logic by using the presented circuits. Moreover, we
demonstrated successfully a 4-bit parallel multiplier using a carry look-ahead adder with niobium
integrated circuits to improve the Berformance of high-speed operation for the single flux-quantum fast
Fourier transform and designed a 8-bit parallel multiplier. A neural network using superconducting
guantum interference devices was fabricated and successfully demonstrated. Furthermore, we fabricated a
neuron circuit using SQUIDs with niobium integrated circuits and successfully demonstrated.
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