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Quantum computers have the potential
to solve problems that are intractable for
classical digital computers, offering break-
throughs in fields such as cryptography,
material science, and optimization. A quan-
tum computing system consists of two main
components: the quantum processor, which
operates at milli-Kelvin (mK) temperatures,
and the electronic interface, which must
function at cryogenic temperatures to ad-
dress scalability challenges. This interface
plays a critical role and involves three pri-
mary functions: multiplexing and demulti-
plexing, control, and readout. As a result, mi-
crowave engineering and circuit design are
essential to developing this interface, ensur-
ing high-fidelity qubit control and readout.

To effectively design this interface,

microwave engineers must first understand
the specific operational requirements of dif-
ferent qubit platforms and the associated
needs for signal generation and acquisition.
The workshop will begin with an introduc-
tion to two of the most promising qubit plat-
forms: transmons and color centers, focus-
ing on their unique signal requirements and
control challenges.

Designing circuits for cryogenic tempera-
tures also requires robust modeling tech-
niques. We will discuss key device char-
acteristics and modeling strategies at 4K,
which are essential for developing reliable
cryogenic electronics that can function in
quantum systems.

One major challenge in quantum computing

is minimizing the number of cables between
the qubit stage (milli-Kelvin) and the elec-
tronics stage (4K). To address this, we will
explore the role of cryogenic multiplexers
in reducing cable complexity and improving
signal transmission. The workshop will then
cover the readout chain, where achieving
an ultra-low noise figure across the entire
receiver is crucial. We will present two ap-
proaches: the use of active low-noise am-
plifiers (LNAs) in FD-SOI technology, and a
fully passive amplification strategy using
parametric amplifiers. Finally, the session
will focus on qubit control, highlighting the
design of high-speed DACs capable of gen-
erating precise control pulses for transmon
qubits, as well as the generation of high-
voltage pulses for ion-trap qubits.
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