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Wafer-level microfabrication technologies for alkali vapor cells
in chip-sized atomic clocks
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Chip-sized atomic clocks require the wafer-level fabrication of millimeter-scale aIkaIl—metaI vapor cells. With the support of the ARIM platform,
we developed two key technologies: (1) an efficient rubidium (Rb) generation method that uses three-dimensional silicon structures and (2)
precise control of Rb/nitrogen (N,) partial pressures using a combination of a rubidium-azide (RbNs) deposited substrate and low-temperature
anodic bonding. These advances improve vapor cell performance and uniformity, leading to the mass production of the atomic clocks.
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