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Adiabatic Superconducting Microwave Circuits for Scalable Qubit Control
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Abstract

Ultralow-power qubit controllers are the key to scaling superconducting quantum computers. We have been
developing cryogenic qubit controllers based on adiabatic quantum-flux-parametron (AQFP) circuits, which operate
at GHz frequencies with extremely low power dissipation. This talk introduces the operating principle of AQFP
circuits and our AQFP-multiplexed qubit controller (AQFP-mux QC), which generates microwave control signals

at approximately 100 pW per qubit and employs microwave multiplexing to control multiple qubits with only a few
300 K-to-10 mK cables.





