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[Abstract] Utilizing semiconductor quantum dot arrays to achieve nearest-neighbor coupling is one of the main
approaches for scaling up spin qubits. However, as the number of quantum dots increases, the device design,
fabrication, and parameters tuning of the quantum dot array face great challenges. Here, we introduce an
overlapping-gates structure, which uses multiple layers of overlapping gates to define quantum dots and provides a
promising technique for quantum dots scaling. We successfully fabricate compact and well-tuned quantum dot array
devices with this structure. In addition, we develop a tuning method with high efficiency and reliability, which
realizes the independent control of quantum dot parameters by establishing virtual gates, and the number of
electrons in each quantum dot can be efficiently and independently tuned. These methods overcome the difficulty of
parameter configuration in large-scale quantum dot arrays and provide a standardized scheme for realizing large-scale

spin qubit array in the future.
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