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Abstract: In this study, a thin-film layered-structure double-mode surface acoustic wave (DMS) filter was
designed and fabricated based on a 30° YX-LLN/SiO2/poly-Si/Si heterogeneous acoustic layer substrate. A simulation
model of the DMS filter was established using the finite element method, and the harmonic admittance response and Sy,
parameters of the device were theoretically calculated. By comparatively analyzing the passband characteristics of the
DMS filter before and after adding an intermediate reflector, the simulation results demonstrate that incorporating the
intermediate reflector can increase the resonance modes, leading to improved passband and out-of-band rejection
performance of the DMS filter. Additionally, the validity of the simulation design was verified through wafer
fabrication. Experimental measurements indicate that the designed filter exhibits an insertion loss of —3.03 dB at a
center frequency of 1. 79 GHz, with a —3 dB bandwidth of 51. 7 MHz. The results provide insights for the design and
development of high-performance DMS filters based on layered structures.
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