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(57) Abstract: A bulk acoustic resonator, a filter comprising the resonator, and an electronic device comprising the filter The bulk
acoustic resonator comprises: substrates (101, 201, 301, 401); acoustic mirrors (103, 203, 303, 403); bottom electrodes (105, 205, 305,
405) provided above the substrates (101, 201, 301, 401); top electrodes (109, 209, 309, 409) arranged opposite the bottom electrodes
(105, 205, 305, 405); and piezoelectric layers (107, 207, 307, 407) provided above the bottom electrodes (105, 205, 305, 405) and
between the bottom electrodes (105, 205, 305, 405) and the top electrodes (109, 209, 309, 409). The region where the acoustic mirrors
(103, 203, 303, 403), the bottom electrodes (105, 205, 305, 405), the piezoelectric layers (107, 207, 307, 407), and the top electrodes
(109, 209, 309, 409) are overlapped in the thickness direction of the substrates (101, 201, 301, 401) is an effective region (d2) of the
resonator. The resonator is close to the border of the effective region (d2), and air gaps (113, 118, 214, 315, 317) are provided outside
the border. At least one of surfaces corresponding to the air gaps (113, 118, 214, 315, 317) is a rough surface. The roughness of the
rough surface is greater than that of the surface around the rough surface of the part where the rough surface is located. Rear-earth
clements are doped in the piezoelectric layers.
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