wo 2023/208208 A 1| AT N0 0 TR0 OO 0 O

(12) FHL MGV L A A IERS HS

(19) TH BRI P 4140 >
5% 5
=

43) Bl H
2023 4F 11 H 2 H (02.11.2023)

WIPOIPCT

(10) [ElFr A=
WO 2023/208208 A1

D EHFr £ FI5 K5

GOIN 27/12 (2006.01)  B81B 7/00 (2006.01)

GOID 5/14 (2006.01)  B8IC 1/00 (2006.01)
Q1) EfRHEE PCT/CN2023/091674
(22) [FEFFHEH: 2023 4F 4 H 28 H (28.04.2023)
(25) HiFIES: I
(26) A s HxC
(30) {2t

202210473821.1 2022@4)%29 H (29.04.2022) CN

202210475588.0 2022354)%29 H (29.04.2022) CN

(71) K5 A7 42 K # (TSINGHUA UNIVERSITY) [CN/
CNE A E b il E X E RIS,
Beijing 100084 (CN),

(72) JZH N : EXR(WANG, Chen); HHEIL U ATETE X TH
485 15, Beijing 100084 (CN), 3K JH 41 (ZHANG,
Simian); H [E Ak 5T 17 € X I 4€ [l 15, Beijing
100084 (CN), AFHBEAR(DENG, Xiaonan); H1EL 5

7 % (KE, Shengxian); 1 [E It 57Uy i 32 [X 15 48
15, Beijing 100084 (CN), 1% K (WU, Yifei);
Fp b 5TV X E 42 1 145, Beijing 100084
(CN), 2= 1F # (LY, Zhengeao); 1 [E] Ik 1T 111 1 JE
X415, Beijing 100084 (CN),

(749) RILICALEMRE N AR =R E S e (%
18 5 1K) (LINDA LIU & PARTNERS); H [E 1t 7T
MAEBK I =R K36 SILRIFEKE 5
LCREL6/Z, Beijing 100013 (CN),

@ IHTEEGR R HEEH, EkE—-MRMtnESR
£47): AE, AG, AL, AM, AO, AT, AU, AZ, BA, BB, BG,
BH, BN, BR, BW, BY, BZ, CA, CH, CL, CN, CO, CR, CU,
CV, CZ, DE, DJ, DK, DM, DO, DZ, EC, EE, EG, ES, FI,
GB, GD, GE, GH, GM, GT, HN, HR, HU, ID, IL, IN, IQ,
IR, IS, IT, JM, JO, JP, KE, KG, KH, KN, KP, KR, KW, KZ,
LA, LC, LK, LR, LS, LU, LY, MA, MD, MG, MK, MN,
MU, MW, MX, MY, MZ, NA, NG, NI, NO, NZ, OM, PA,
PE, PG, PH, PL, PT, QA, RO, RS, RU, RW, SA, SC, SD,
SE, SG, SK, SL, ST, SV, SY, TH, TJ, TM, TN, TR, TT, TZ,
UA, UG, US, UZ, VC, VN, WS, ZA, ZM, ZW,

8 IE X i 4 B 1 5, Beijing 100084 (CN),  #1

(54) Title: MULTI-MODE SENSOR BASED ON WAFER-LEVEL PACKAGE, AND MANUFACTURING METHOD THEREFOR
(54 KGR TR RS 2R s ML T

(57) Abstract: A multi-mode sensor based on wafer-level package, and a
manufacturing method therefor. The multi-mode sensor comprises a base,
a multi-mode sensor main body and a cap layer, which are subjected to
wafer-level package and are bonded, and a secondary packaged structure
and a multi-packaged structure thereof. The base comprises: a first sub-
strate (11), a dielectric layer (12), a first insulating layer (16) and a plu-
: rality of silicon through holes (15), wherein the dielectric layer (12) and
162 the first insulating layer (16) respectively cover two faces of the first sub-

15 41 strate (11) and are both penetrated by the silicon through hole (15); and
clectrodes (41) are respectively arranged in through hole regions of the
corresponding silicon through holes (15). The multi-mode sensor main
body comprises a sensing electrode (20) and a sensing thin-film material
layer (21), wherein the sensing electrode (20) is located above the dielec-
tric layer (12), and the sensing thin-film material layer (21) is attached
to the sensing electrode (20). The cap layer comprises a second substrate
(31) and a bonding ring (32), wherein a first face of the second substrate
(31) is provided with an accommodation groove (312), and the bonding
ring (32) is arranged on the first face of the second substrate (31). The
multi-mode sensor has the advantages of being high in the integration
level and performance, being low in costs, being miniaturized, being high
in reliability, process feasibility, compatibility and
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wafer-level uniformity, and having a relatively wide application range.
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