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Abstract: In this paper, the structural design, micro-nano fabrication and test characterization of AIN Lamb wave res-
onators with operating frequencies of 400 MHz and 2 GHz were studied. The effects of anchor loss and interaction loss be-
tween phonons on the quality factor (Q value) of Lamb wave resonators were analyzed, and the main energy loss sources of
Lamb wave resonators at different operating frequencies were clarified. The results show that for low-frequency resonators,
the anchor loss is the main source of energy loss, so reducing the width of the support shaft can reduce the energy leaking to
the substrate through the support shaft, thereby increasing the Q value. For high-frequency resonators, the loss of interaction
between phonons is the main source of energy loss, so the resonator using aluminum (Al) as the interdigital electrode (IDT)
material has a higher Q value than gold (Au). According to the structural characteristics of the designed Lamb wave resona-
tors, a fabrication technology based on seven-step lithography process was designed, and the Lamb wave resonators with
miniaturized release cavities were successfully fabricated with excellent performance. The test results show that the series
quality factors (Q,) of Al-IDT resonators operating at 400 MHz and 2 GHz reach 2 590 and 1 192, respectively.
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