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Patent Structure

3 3S’ patented MEMS structure
US8,093,119
=
Knowles &
% Knowles’ patented MEMS
US6,535,460 § structure
3
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Patent number [Title Category |Region
US7,795,063B2 Micro-electro-mechanical systems (mems) device and process for fabricating the same Wafer us
US7,951,636B2 Method for fabricating micro-electro-mechanical system (MEMS) device Wafer us
US8,030,112B2 |Method for fabricating MEMS device Wafer us
US8,093,087B2 Method for fabricating MEMS device Wafer us
US8,093,119B2 |CMOS microelectromechanical system (MEMS) device and fabrication method thereof Wafer us
US8,258,591B2 |Micro-electro-mechanical systems (MEMS) device Wafer usS
US8,464,589B2 |Micro-electromechanical systems (MEMYS) structure Wafer usS
US8,502,329B2 Micro-electro-mechanical systems (MEMS) device and method for fabricating the same Wafer us
US8,673,732B2 |Method for fabricating micro-electro-mechanical systems (MEMS) device Wafer usS
US8,987,842B2 |Microelectromechanical system (MEMS) device and fabrication method thereof Wafer us
US9,126,827B2 Microelectromechanical system (MEMS) device and fabrication method thereof Wafer us
Microelectromechanical system (MEMS) microphone with protection film and MEMS Wafer US
US9,264,832B2 |microphonechips at wafer level
US9,321,635B2 Method to release diaphragm in mems device Wafer usS
CN101927977A | CMOSHWALEBE A2 Gt (MEMS) X EMHIE T )A Wafer CN
CN102134054A HBTHIEMIBRARENS A Wafer CN
CN102452635B |[fgtllEE 244514 Wafer CN
CN102963856B [(MHlEE = GikEREFIS A Wafer CN
CN103663345A /WA B RGIRE MEFIEH A Wafer CN
CN104671195B HATERIMIBERSREFTNIRENG A Wafer CN
1472474 WA GIREBE METHIE R A Wafer TW
1539827 MALEE RS E NI R ARG A Wafer TW
1565333 AT EIMILEZS ( MEMS ) XETRIRERN TS E Wafer T™W
1594940 MALEE R E X Wafer TW
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Patent number Title Category |Region
US8,094,839B2  Microelectromechanical system (MEMS) device with senstivity trimming circuit and trimming process |Other us
CN101877811B EARMERARBREUKBAEIRENMIERSAKE Other CN
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Patent number Title Category |Region
US8,043,897B2  |Method for forming micro-electro-mechanical system (MEMS) package Package |US
US8,173,471B2  |Method for fabricating micro-electro-mechanical system (MEMS) device Package |US
US8,193,596B2  Micro-electro-mechanical systems (MEMS) package Package |US
US8.217 47482 aeErl\r;\Set(;ceCi/lcEeMS device and method for fabricating hermetic MEMS device and package structure of Package  |US
US9,271 08781 rl\:iectrhooeclIetcr;c;(?éronfechanicaI systems (MEMS) microphone package device and MEMS packaging Package  |US
CN101665230A [MHlEB R LTI KA AT A Package |CN
CN102107846B | ZHMALEE RS E REAIE T A SHELY Package |CN
US8,094,839B2  Microelectromechanical system (MEMS) device with senstivity trimming circuit and trimming process|Other us
US8,934,649B2 Igfl:é:;?[ aﬁcﬁﬁ_eml\jgl\]/?smc?:\tiiftem (MEMS) microphone device with multi-sensitivity outputs and Other US
CN101877811B EARBEREBEUAFEIENMIBRAEE Other CN
CN104591075B |[RIFMNEBRGZENEERAKREELR Z&ﬂﬁﬁiﬂ’ﬂfj‘fi Other CN
CN104125533A FEMAHENREESNHGE Other CN
1494548 EEMAIHEESNIHGE Other TW
1516135 ZRBYEHENMIBERAZ = NERED N E B Other TW
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P/N A/D SNR AOP  Sensitivity  LFRO Package Port Application

3SM121JZB1VB-R  Analog 63 dB 128 dB -38+1 dBV <20 Hz 2.75x1.85x0.90mm Bottom FM
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3S Sensor
it o] iyl
 BIEERRGE+/-1dB \ 3 A
- REBRIETNFE :
N
P/N A/D SNR AOP Sensitivity  LFRO Package Port Application

3SM123B4T1VA-R Analog  56dB  130dB  -42+1dBV 26 Hz 2.75x1.85x0.95mm Top

3SM123CATIVA-R Analog  57dB  123dB  -42+1dBV 63 Hz 275x1.85x095mm  Top

TWSEA
3SM122HZB1VD-R  Analog 62 dB 123dB  -38+1dBV 30 Hz 275x1.85x0.90mm  Bottom

3SM123GZB1VD-R Analog 61.5dB 123 dB -38+1 dBV 20 Hz 2.75x1.85x0.90mm  Bottom
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3S Sensor
S5 i 32 38

ANCHT

puiEic ]

Feedback Mic

Speaker %5*-‘0;"?5
ATRANCER B — B STRIESRINR - REEAR A
N N Feedforward Mic
RS b/ Tt &%
C ET%ANC%;E%1§H§%tb64dBI% J_ :I:‘X_//\\\128dB ’ ANC Chip
TABSREIOAE A B B M EF IR (AANC) v
P/N A/D SNR AOP Sensitivity LFRO Package Port Application
3SM122FZT1VA-002 Analog 60 dB 130 dB -38+1 dBV <20 Hz 2.75x1.85x0.95mm Top
3SM122KZT1VA-002-R Analog 64dB 128dB  -38+1dBV <20 Hz 2.75x1.85x 1.05mm Top
3SM122KZB1VD-002-R Analog 64dB  128dB  -38+1dBV <20 Hz 2.75 x1.85 x 0.90mm Bottom . ..
. BIE2 ANC Feedforward(FF)
3SM222FMT1WA Digital 60dB  120dB  -26+1 dBFS 38 Hz 3.10 x 2.50 x 0.90mm Top
3SM222HMB1WA Digital 62 dB 120dB  -26+1 dBFS <20 Hz 3.10 x 2.50 x 0.85mm Bottom
3SM222HMB1HA-002 Digital 62dB  120dB -26+1 dBFS <20 Hz 3.50 x 2.65 x 0.98mm Bottom
3SM122KZT1VA-002-R Analog 64 dB 128 dB -38+1 dBV <20 Hz 2.75x1.85 x 1.05mm Top
3SM122KZB1VD-002-R Analog 64 dB 128 dB -38+1 dBV <20 Hz 2.75x1.85 x 0.90mm Bottom
3SM121LZB1HA Analog 65dB  130dB  -38+1dBV <20 Hz 3.50 x 2.65 x 0.98mm Bottom %88 ANC Feedback(FB)
3SM121MZB1UA Analog 66dB 130dB  -38+1dBV <20 Hz 3.76 x3.00 x 1.10mm Bottom
3SM121PZB1MB Analog 68dB 130dB -38+1dBV <20 Hz 472 x3.76 x 1.20mm Bottom
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HEi7##HSNR 62dB_ LA E - /547 41SNR 64dB_ L &5 FiHE
P/N A/D  SNR AOP Sensitivity  LFRO Package Port Application

3SM126HZT1VC-R Analog 62dB 130dB -38+t1dBV 130Hz 2.75x1.85x1.05mm Top Bhres/ 50T ==
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P/N A/D SNR AOP  Sensitivity  LFRO Package Port Application

3SM121IMZT1IUA  Analog 66 dB 130dB  -38+1dBV <20 Hz 3.76 x 295 x 1.10mm Top
3SM121MZB1UA  Analog 66 dB 130dB  -38+1dBV <20 Hz 3.76x3.00 x1.10mm  Bottom

3SM121PZB1MB Analog 68 dB 130dB  -38+1dBV <20 Hz 4.72x3.76 x1.20mm  Bottom N
3SM121LZB1HA Analog 65 dB 130dB  -38+1dBV <20 Hz 3.50x2.65x0.98mm  Bottom
3SM221KMT1KA-P  Digital 64 dB 120dB  -26+1 dBFS 50 Hz 4.00 x 3.00 x 1.00mm Top

3SM222KMB1HA-P  Digital 64 dB 120dB  -26+1 dBFS 50 Hz 3.50x2.65x0.98mm  Bottom
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P/N A/D SNR AOP  Sensitivity LFRO Package Port Application
3SM221KMT1KA-P  Digital 64 dB 120dB  -26+1 dBFS 50 Hz 4.00 x 3.00 x 1.00mm Top

3SM221KMT1GA-P  Digital 64dB  120dB  -26+1dBFS  100Hz 4.00 x2.00 x 1.10mm Top B4
3SM222KMB1HA-P  Digital 64 dB 120dB  -26+1 dBFS 50 Hz 3.50x2.65x0.98mm  Bottom
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P/N A/D SNR AOP  Sensitivity  LFRO Package Port Application

3SM121LZB1IHA  Analog 65 dB 130dB  -38+1dBV <20 Hz 3.50x2.65x0.98mm  Bottom
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o

3SM121E4T1UB  Analog 59 dB 130dB  -42+1dBV 130 Hz 3.76 x 2.95 x 1.10mm Top BB IES

3SM121LZT1UB  Analog 65 dB 124dB  -38+1dBV 90 Hz 3.76 x 2.95 x 1.10mm Top

Solid State System 20




HEXE

ERVIE S| .
« FENBEX Z=ig

- SHEMSKE—HMESHIaOWE
BETRH

Al A
P/N A/D SNR AOP  Sensitivity  LFRO Package Port Application
3SM123C4T1VA Analog 57 dB 123dB  -42+1dBV 63 Hz 2.75x1.85 x 0.95mm Top
3SM122KZT1VA Analog 64 dB 128dB  -38+1dBV 30Hz 2.75x1.85 x1.05mm Top
3SM123HZB1VD-002 Analog 62dB 130dB  -38+1dBV <20 Hz 2.75x1.85x0.90mm  Bottom sprs

3SM121LZB1HA Analog  65dB 130dB  -38+1dBV <20 Hz 3.50x2.65x0.98mm  Bottom
3SM221KMT1KA Digital 64 dB 120dB  -26+1 dBFS 50 Hz 4.00 x 3.00 x 1.00mm Top

3SM222KMB1HA Digital 64 dB 120dB  -26+1 dBFS 50 Hz 3.50x2.65x0.98mm  Bottom

Solid State System 21
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P/N A/D SNR AOP Sensitivity LFRO Package Port Application

3SM121IMZTIUA  Analog 66dB  130dB  -38+1dBV  <20Hz  3.76x2.95x 1.10mm Top EEING

EEIRG

3SM121LZBIHA  Analog 65dB  130dB  -38+1dBV ~ <20Hz  3.50x 2.65x 0.98mm Bottom ’ EE;\}C%J
3SM122KZB1VD Analog 64 dB 128dB  -38+1dBV 20 Hz 2.75x 1.85x0.90mm Bottom ENC
3SM123C4T1VA-022 Analog 57dB  123dB  -42+1dBV 63 Hz 2.75 x 1.85 x 0.90mm Top BiE

E =0 0|

3SM221KMT1KA  Digital 64dB  120dB  -26+1dBFS 50 Hz 4,00 x 3.00 x 1.00mm Top = EE',\}’C\%J

E =309

3SM222KMB1HA  Digital 64dB  120dB  -2621dBFS 50 Hz 3.50 x 2.65 x 0.98mm Bottom = EE',\}’C‘%J

Solid State System 2>
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3S ASIC
=m L {F
EHRE

N

ikl
« FIEEZHREEK
iEFRE : 150°C
BIERE : 125°C

P/N A/D SNR AOP Sensitivity LFRO Package Port Application
3SM127E4T1UB Analog 59dB  130dB -42+1 dBV 130 Hz 3.76 x 2.95 x 1.10mm Top DVR
KBS EE
3SM127F4T1UE Analog 60dB 130dB -42+1 dBV <20 Hz 3.76 x2.95 x 1.10mm Top BEIRA
ENCIFBIRE %
3SM127MZT1UA Analog 66dB  130dB -38+1 dBV <20 Hz 3.76 x2.95 x 1.10mm Top BFESEE
EEIRG
3SM127MZB1UA Analog 66dB  130dB -38+1 dBV <20 Hz 376x3.00x1.10mm  Bottom = ENCHEIRE Mk
3SM127LZB1HA Analog 65dB  130dB -38+1 dBV <20 Hz 350x265x098mm | Bottom  ~NCESIREUHER
DVR
KFESEIE
3SM227KMT1KA-P Digital 64dB 120 dB -26+1 dBFS 50 Hz 4.00 x 3.00 x 1.00mm Top 1B & IR7]
ENCIF IR E i
ANCEH IR %
Zeing
3SM227KMB1HA-P  Digital 64dB  120dB  -26+1dBFS 50 Hz 3.50x2.65x0.98mm  Bottom ANC;%E%%B%
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3SSWZIREFT AR - WHMhExRMIpR T AREHRZ T - T2018F 15T
3SM127/227 25 EHTRHEE - FTREFETSE T mARS - FRSIXAEALD

X 3SM121/122(Analog) 3SM127(Analog)
- 3SM222(Digital) 3SM227(Digital)
H R AERRNA =y IVREE
B OHEMFLNTEMR B EHELT =R
B BTSN O] S BN B EHEL o] SEE N

B RIE™~ mEm

mEE TAEC-Q103 EfrA%EE
FMEMEMSZ 72 KIATEAISE 4
BIESEREvans

X ENSFEBE 1= (AEC) 2HZXREE ~ B55A%F ~ BRAFELII90HMAIAHR -
FTEHNWARURENZMFOAKmR R SR E
AEC-Q100 A=EshHAEFRIIIEAE

AEC-Q103 AMEMSZ 52 XS UERISE

14
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P/N A/D SNR AOP Sensitivity LFRO Package Port Application
3SM221KMT1KC-P  Digital 64 dB 120dB  -26+1 dBFS 24 Hz 4.00 x 3.00 x 1.00mm Top 0k
3SM221KMT1GC-P  Digital ~ 64dB  120dB -26+1dBFS ~ 50Hz ~ 4.00x200x1.10mm  Top EMELIDAK
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3S Sensor
EE%E
PERIISE | [RpZSANVN
- (REBRIETNFE
« N FE
P/N A/D SNR AOP  Sensitivity  LFRO Package Port Application

3SM123GZB1VD  Analog 615dB 123dB  -38+1dBV 20 Hz 2.75x1.85x0.90mm  Bottom
FHIIRE
3SM222KMB1HC-P  Digital 64 dB 120dB  -26+1 dBFS 30 Hz 3.50x 2.65x0.98mm  Bottom
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- MEMSHEHEWIZI - EEBSURE - AZHEENZ(ET5100Psi(6.8ATM) HEA
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F‘?I\ <E5E ﬁﬂﬂiﬂﬂﬂ% JttMEMS,%EUTEﬁﬁFInn@ﬁH??}nn

P/N A/D SNR AOP  Sensitivity  LFRO Package Port Feature
3SM222KMB1HC-P  Digital 64 dB 120dB  -26+1 dBFS 30 Hz 3.50x2.65x0.98mm  Bottom
3SM221KMT1KC-P  Digital 64 dB 120dB  -26+1 dBFS 24 Hz 4.00 x 3.00 x 1.00mm Top

3SM221KMT1GC-P  Digital 64 dB 120dB  -26+1 dBFS 50 Hz 4.00 x 2.00 x 1.10mm Top
3SM121KZB1HC Analog 64 dB 128dB  -38+1dBV 30 Hz 3.50x2.65x0.98mm  Bottom

Solid State System 7
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o OJEHXS/NMEFIN A n ex BB FA ~ TWSEA, ~ WAl - FENFRSENWZEE/N - M
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(2/2)

P/N A/D SN AOP  Sensitivity LFRO Package Port Feature
3SM123B4T1VA-R Analog 56 dB 130 dB -42+1 dBV 26 Hz 2.75x1.85x0.95mm Top
3SM123C4T1VA-R Analog 57 dB 123 dB -42+1 dBV 63 Hz 2.75x1.85x0.95mm Top
3SM122KZT1VA-002-R  Analog 64 dB 128 dB -38+1 dBV <20 Hz 2.75x1.85x 1.05mm Top
3SM123GZB1VD-R Analog 61.5dB  123dB -38+1 dBV 20 Hz 2.75x1.85x0.90mm  Bottom e 2N
3SM121JZB1VB-R Analog 63 dB 128 dB -38+1 dBV <20 Hz 275x1.85x0.90mm  Bottom
3SM122HZB1VD-R Analog 62 dB 123 dB -38+1 dBV <20 Hz 275x1.85x0.90mm  Bottom
3SM122KZB1VD-002-R  Analog 64 dB 128 dB -38+1 dBV <20 Hz 2.75x1.85x0.90mm  Bottom
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& PALE 2= B8 2

2022 2023 2024

3SM121RZB1MB
4.72x3.76x1.20mm@Bottom e
SNR 70dB/AOP 127dB
("3SM421LZB1AA )
3.35x2.50x0.98mm@Bottom In the standard 3526
SNR 65dB/AOP 130dB : :
\_Differential interface Y, p_aCkage $IZC, prqwdes
TR N higher SNR so_lutlon for
3.50x2.65x0.98mm@Bottom smart applications.
SNR 65dB/AOP 130dB
\_ Differential interface Y,

Differential interface is used in
mobile phones and smart
applications, which can provide
better wireless signal
interference protection
capabilities

-[ £ ][ HEIL } @Solid State System 31
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2022 2023 2024

( 3.50%2.65x0.98mm@Bottom b 3.50%2.65x0.98mm@Bottom
SNR 67dB/AOP 120dB/Sen - SNR 68dB/AOP 120dB/Sen -
L 26dBFS 26dBFS
e N
3.50%2.65x0.98mm@Bottom
SNR 65dB/AOP 128dB/Sen -
L 37dBFS )

- In the standard 3526
package size, provides
higher SNR solution for

- smart applications.
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