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Superconducting single flux quantum (SFQ) circuits are high-speed and low-power digital cir-
cuits operating at a cryogenic environment. We have applied SFQ digital circuits to the post signal
processor for superconducting nanowire single-photon detectors (SSPDs) to realize high-speed
SSPD system with large detection area and/or SSPD system with photon-number or spatial resolu-
tion (imaging) that cannot be realized by single-pixel SSPD. Although SFQ circuits have been fab-
ricated using niobium (Nb) as a superconducting electrode, we have developed fabrication process
of SFQ circuits based on niobium nitride (NbN) with a higher critical temperature. The NbN inte-
grated circuit enables the operation at 10 K that is never achievable by Nb and also dense integra-
tion of SFQ circuit operating at 20 mK for the control and readout of superconducting quantum bits.
In this paper, we introduce our research activity so far and describe the future prospect of this
technology.
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