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Abstract

Scaling superconducting quantum
processors to fault-tolerant regimes s
increasingly constrained by wiring

complexity, operational overhead, and the
heat-load bottleneck arising from room-
temperature microwave control schemes
[1]. A superconducting circuit based on
single-flux-quantum  (SFQ) logic is an
aftractive alternative due to its high speed,
low power dissipation, and cryogenic nature
[2]. Here, we report a SFQ-based qubit-
control chip that interfaces with transmon
qubits via a cryogenic RF link [3, 4]. We
observe  coherent  SFQ-driven qubit
dynamics and cadlibrate a complete single-
qubit  Clifford gate set. Randomized
benchmarking vyields an average Clifford
fidelity of 99.9% with consistently high gate
fidelities, validating the proposed SFQ-based
approach as a high-fidelity and scalable
solution to the contfrol challenges in
superconducting quantum system:s.
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Figure 1: Qubit control based on single-flux-
quantum logic superconducting circuit
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Figure 2: Randomized benchmarking (RB) and
interleaved RB assessment (a) Average gate
fidelity (b) Individual gate fidelity
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