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Lithium Niobate Thin-Film MEMS Vibration Sensors for
Electronically Irradiated Environments
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Abstract: Microelectromechanical systems (MEMS) vibration sensors are widely used in various fields.
This study investigates the crystal characteristics of lithium niobate (ILN) thin films under different elec-
tron irradiation rates using X-ray diffraction (XRD), and compares the output performance of MEMS
vibration sensors subjected to varying irradiation conditions. The results indicate that under high-rate elec-
tron irradiation, the crystal structure of the LN thin films remains stable, and the effect of irradiation on
the sensor’s output performance is limited. At the maximum irradiation rate of 1. 01X 10" e/(cm?+s), the
XRD pattern shows only a slight shift of 0.08", with the sensor exhibiting a maximum relative error of
3.2% and a sensitivity deviation of 2.69%. These findings suggest that I.N-based MEMS vibration sen-
sors hold strong application potential in extreme radiation environments.
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Fig.1 Sensor working principle diagram
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Fig.2 Sensor preparation process flowchart
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