A scalable FDSOI spin qubits platform for quantum computing applications
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Semiconductor spin qubits are a prominent candidate to enable large-scale fault-tolerant quantum computing. Multiple academic and industrial groups are pursuing the development and characterization of Si and Ge-based platforms to this end [1]. These two materials indeed offer significant advantages, such as enhanced spin coherence time using isotopically purified precursors, in addition to decades of process engineering inherited from the microelectronics industry.
A fully error-corrected quantum computer would likely implies the fabrication of millions of qubits with low variability [2]. The FDSOI spin qubit platform developed by CEA-Leti is an example of Si spin qubit technology that leverages industrial processes and expertise to progress towards such requirements [3-5].
In this work, we present the recent development carried out by CEA-Leti to fabricate scalable linear quantum dot (QD) arrays. We strongly focus on device fabrication yield and variability, as it is a mandatory step to ensure larger devices functionality at room and cryogenic temperatures.
We also implemented new parametric tests procedures performed genuinely at room temperature that are adapted to the specificity of these quantum devices.
In addition, we show that the use of the back-gate electrode is a valuable asset in achieving independent tuning of the QD readout vs exchange regime.
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