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Germanium spin qubits are emerging as a promising technology for spin-based quantum processors based on electrostatically defined quantum dots. Advancements in optimizing Ge-based materials and a deeper understanding of their fundamental physics are essential to drive progress. Traditional hero device-style measurements are no longer sufficient to drive the required progress. To meet these demands, large-scale cryogenic characterization and statistical analysis, integrated into the design cycle of Ge-based quantum devices, are mandatory.
Our architecture, Qarpet is tailored for large-scale characterization of quantum dot qubits and features a cross-bar array of repeating unit cells, each comprising a sensing dot and qubit dots. We showcase the operation of single-hole transistors for sensing dots and last-hole occupation for qubit dots. We then provide a detailed statistical investigation of charge noise, which further discuss the potential for high-volume qubit measurements, and present proof-of-concept results paving the way for future characterization endeavors.


