wo 2020/098481 A1 | HINN 0000 KO0 A0 00O 0

(12) RBEFSIEF AR 2R ERBRIE

(19) 1& %ﬂlfz’fﬂ?ﬂ?ﬂ = U0 A 0 O 0 0
ES = ’ _
IB:T/WFEEI = 10) EfF A S
(43) [E PR
2020 ££5 § 22 H (22.0520200 WIPOIPCT WO 2020/093481 Al
(1) EfREHHES: (CN). #5755 (YANG, Qingrui); 1 [E KT
HO3H 9/02 (2006.01)  HO3H 9/05 (2006.01) FFIX PHEEE492*E . Tianjin 300072 (CN).
(21) EPRERIFS: PCT/CN2019/114001  (74) (X3 A : bt ;= & W [ 3& 2 i & 55 Ff (BEWING
2) EEEEEE: 2019 4F 10 H 29 H (29.10.2019 JINCHENG TONGDA & NEAL LAW FIRM); f
G2 EiRRAH A0 ) W S g 16k B 1 5K
(25) RIFIES: HC AJE10/2, Beijing 100004 (CN).
26) A IEE: I 81 5 E (BB AT, TR R G E
(30) fL4e4% 537 : AE, AG, AL, AM, AO, AT, AU, AZ, BA, BB, BG,
201811355038.5  20184F11H14H (14.11.2018) CN BH. BN. BR, BW.BY. BZ. CA, CH. CL, CN. CO, CR, CU.

CZ, DE, DJ, DK, DM, DO, DZ, EC, EE, EG, ES, FI, GB,
GD, GE, GH, GM, GT, HN, HR, HU, ID, IL, IN, IR, IS,
JO, JP, KE, KG, KH, KN, KP, KR, KW, KZ, LA, LC, LK,

(71) HHiE A X 3£ X ZF (TIANJIN UNIVERSITY) [CN/
CN]; ™ B R T R JF X 1 #6925, Tianjin
A E‘E\ N p? 2 E'_|E.
3(\)0_707(3«5;:;\1 1)\;1 Cllzf)lsby S(Ti\’f(;ﬂﬁgﬁfﬁﬁf) LR, LS. LU, LY, MA, MD, ME, MG, MK, MN, MW, MX,
A= . .
e e s b MY, MZ, NA, NG, NI, NO, NZ, OM, PA, PE, PG, PH, PL,
[CN/CNI; - [R5 i 6 B DX T A DX 7 DX PT. QA. RO, RS, RU, RW. SA. SC. SD. SE. SG. SK. SL

e L e
M 47275, Tianjin 300462 (CN), SM, ST, SV, SY, TH, TJ, TM, TN, TR, TT, TZ, UA, UG,

(72) KPR A : 3K 1€ (ZHANG, Menglun); 1 [E K H 17 US, UZ, VC, VN, ZA, ZM, ZW
FI T DI #9255 Tianin 300072 (CN). BB (84) sme@l (s 400, 3K MATIR (LML
B (PANG, Wei); H [H RET M AKX LERKR {#4/7) : ARIPO (BW. GH, GM. KE, LR, LS, MW, MZ,
*5, Tianjin 300072 (CN). X {A %& (LIU, Bohua); NA, RW. SD. SL. ST. SZ. TZ. UG. ZM. ZW). FKiE (AM.
oh [ K T R T X 1 BK 92 5, Tianjin 300072 AZ, BY,KG, KZ, RU, TJ, TM), Eki#fl (AL, AT, BE, BG,

(54) Title: BULK ACOUSTIC WAVE RESONATOR HAVING ROUGH SURFACE, FILTER, AND ELECTRONIC DEVICE
(54) ZFABFR: BRI MR R PO RS . B A  T e%

111 116

115 109 117
113 ~—] i 118

T——” LTI N

107—— - 105
rd
™ 103

101—1— o

— 1 — Ig] ]A

(57) Abstract: A bulk acoustic wave resonator, comprising; a substrate (101), an acoustic mirror (103), a bottom electrode (105)
disposed above the substrate (101), a top electrode (109) disposed opposite to the bottom electrode (105), and a piezoelectric layer
(107) disposed above the bottom electrode (105) and between the bottom electrode (105) and the top electrode (109), wherein a region
in which the acoustic mirror (103), the bottom electrode (105), the piezoelectric layer (107), and the top electrode (109) overlap in the
thickness direction of the substrate (101) is an effective region (d) of the resonator, the resonator is adjacent to the boundary of the
effective region (d) and an air gap (113) is provided outside the boundary, at least one of the surfaces corresponding to the air gap (113)
is a rough surface, and the roughness of the rough surface is greater than the roughness of the surface of a portion around the rough
surface of a component where the rough surface is located. The present invention also relates to a filter provided with the resonator,
and an electronic device provided with the filter.
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