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Radio frequency (RF) detection circuits are widely used for rapid and high-fidelity detection of charge and spin states in semiconductor quantum dots. However, the commonly used method of applying RF signal from ohmic contacts has several problems: leakage of RF signals due to the capacitances between the accumulation gates and the two-dimensional electron gas beneath it, along with the dissipation of RF signals caused by the resistance of the two-dimensional electron gas.
For the first time, we have adopted the split gate method in the Si-MOS quantum dot system, splitting the accumulation gate into two parts and applying the RF signal from the split accumulation gate.
This method not only utilizes the original leakage channel as a coupling channel but also avoids the problem of dissipation resistance. Thereby, it achieves RF reflectometry when the ion implantation area is more than 80μm away from the SET, and achieves a charge detection with a fidelity above 99% in an integration time of 140ns.
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