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Semiconductor-superconductor hybrid circuit quantum electrodynamics cQED involves strongly coupling spin-orbit qubits to superconducting resonant cavities. This technology enables modular architectures for scalability [1]. Here, we report our progress toward a cQED architecture implemented on atomic P:Si qubits patterned with atomic precision [4, 5] using high sheet inductance NbTiN superconducting films. We demonstrate 5 GHz microwave resonators with impedances above 1 kΩ and internal quality factors above 50,000 in the single-photon regime. Using the same superconducting technology, we have developed novel LC filters with GHz cutoff frequencies to mitigate microwave leakage while maintaining fast pulsing capabilities, as well as high-bandwidth, high-impedance resonators for fast qubit read-out. Integration of these 800 Ω resonators on precision engineered atom qubits in silicon resulted in a quality factor of 6,700, on par with state-of-the art spin qubit cQED architectures  [2, 3]. Current experiments are focussing on robust charge-photon couplings and rapid, high fidelity qubit readout.
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