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Superconducting qubits are among the most promising platforms for quantum computing and quantum sens-
ing, requiring advanced electronic systems for their control and readout. These systems must generate high-
fidelity microwave pulses, ensure low-noise amplification, and enable fast, high-precision measurements. The
control system relies on arbitrary waveform generators (AWGs) and microwave sources to produce tailored
pulse sequences for quantum gate operations. The readout system must efficiently extract quantum state in-
formation while minimizing decoherence and measurement-induced backaction. This is typically achieved
through dispersive readout schemes, leveraging high-electron-mobility transistor (HEMT) amplifiers at cryo-
genic temperatures. A key aspect of modern quantum electronics is the integration of control and readout
functionalities into programmable hardware. Platforms such as RF system-on-chip (RFSoC) devices offer a
powerful solution by combining fast digital-to-analog and analog-to-digital converters (DACs/ADCs) with
real-time signal processing capabilities. These allow for low-latency feedback, real-time calibration, and effi-
cient multiplexed readout, essential for scaling up quantum processors.

Beyond computing applications, superconducting qubits are also being explored within INFN projects for fun-
damental physics, including quantum sensing for light dark matter and radiation detection and quantum simu-
lation of many-body systems. These applications push the limits of current electronic architectures, requiring
optimized solutions for scalability and integration. In this talk, I will present an overview of the electronic
architecture required to operate superconducting qubits, focusing on both control and readout aspects.
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