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Microwave Signal Stabilization in Qubit Control
— An Approach Based on Device-Level Temperature Control —
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Abstract

Fault-tolerant quantum computation requires gate operations to run repeatedly over long durations, demanding long-
term stability of control microwaves. Analog devices—PLLs, amplifiers, and mixers—are temperature sensitive, and
air conditioning alone can be insufficient. The qubit controller QUEL-1 SE stabilizes each device with a dedicated
heater, thermistor, and PI loop. Over 24 hours, 15 channels show amplitude and phase deviations of 0.09%-0.22%
and 0.35° -0.44° | implying gate infidelities far below fault-tolerance thresholds. Inter-chassis phase correction is
also introduced.





