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1 MEMS!"#$%& 
1.1 ,-. MEMS 

MEMSÜ4Micro Electromechanical System<5ÅCÇñó<46Åìî^v
Å&-^vÅC7ø¿vÅÇ8Å˘8v∞*Ê©y9:ÇÕv>f˘ÇÉ6‹^

bv∏;v<∞=rd/MÅh^b>ñó<4d?@AMB˘ñó<éJCDE

F<_ñóFGÏHIJKLMg<_ÔNø¿dOÏÅJPLQJD”R 
MEMS ìî^<4 MEMS `MSTUb<V4d˛W˘DXd˛Y‡Zº‹

[d˛Y‡<\]^«ÍéªDM_`aOˆ£òd˛éOM˘D_bMÅh^b<

V4˝OÅÇÉyÅC7’uçÃ:kb;MR 
•¶ 1 MEMSy MEMSìî^Muß®©• 

 
56789:;<=>?@/012A 

MEMSìî^Mc´æ˛de<™´√fgheRR_uß®©<é™a5©
hviihyE5hj´RRSkªMDlé™a’÷ívm÷ívqYvÎnv

oDvÇDvppvqrvêív@/‹™vëívpH svtÉuívE5uív
vw=´hMìî^R_`x˛ MEMS ìî^lÒe˛y™√fRzÅ’÷íœ,
R{ª¯DM|ù√‡}™,Òm~ù‡yŒ~ù‡’÷íœ;R{ª¯D�Ä√‡
}™,ÒÅÇ‡vÉÑÖ‡yÜá�Ä√‡<R∞*{ª√‡}™,ÒÇ·‡vÇfl‡
yàËÇo‡;R9:√‡}™,Òâäyãä‡R 

•¶ 2 MEMSìî^M™´ 

 
56789:;<=>?@/012A 
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1.2 /0123456MEMS 7589:;<=>6?@
A3BCD 

MEMS ìî^¨≠yÆBå´îØ<˙çÅhi≈∆<456789≤≥∞

±M{¥µ∂çÃRMEMS4éOèl/EFuê¿kM6Åìî^v∞*Ê©y
9:ÇÕvÅ&-^v<ë∏;yÇ8=Nbrd/MÅJLIJFGMÅh^b

>ñó<˙çÅhi≈∆R<í∏ì|ùvîvïvñvp=∞*<∞*ókZò

‹ÇÉñó˘ôö‘vÊ©MÇ∞*<õúÏ567ùûABMü?T<nù(ç

`JD†O¡´MEMSìî^R 
•¶ 3 MEMS ¨≠yÆBîØ •¶ 4 MEMS 456789∞±≤≥M{¥µ∂ 

 
 

56789Yole>?@/012A 56789BCDEFG12A>?@/012A 
567°2∑∏π¨¢J<£ù MEMSÜáopHI,§£„R•¶ IDCM

ß¶<∫œ: 2025Ω567®∑∏ß©: 102.7™<̀ E567π¨´¨Üá 26%<
5Ω≠ÿÆ÷ 17.8%R567Ø∞£ùMEMSopπ¨,§£„R•¶èl/±≤
C¿ Yole DevelopmentMß¶<∫œ: 2026Ω<ÜáMEMSopπ¨W©: 183
™≥¥RRSNOp?™´<µ∂ÇÉop4MEMSädJop<∑Í´¨MEMS
op ÀM 60%È}RRSFæNO™´<2020ΩMEMSopπ¨∏jâ™‘a
Z[ìî^(20.5™<́ ¨ 17%<CAGR12%)vqYìî^(17.68™<́ ¨ 14.7%<
CAGR4.9%)yMEMSef(15.03™<´¨ 12.47%<CAGR5.2%)R 

•¶ 5 `E567∑∏π¨ •¶ 6 MEMSopπ¨∫ª 2020-2026 

 

 

56789IDC>?@/012A 56789Yole>?@/012A 
MEMS FæNOPQπ∫<EÔopHIJRMEMS NOPQπ∫<ªºB

˘stvB˘…ΩvB˘uÖvæøwxvB¿¡¬=e?PQR•¶Ä√ƒ≈M

ß¶<2019Ω`EMEMS./opπ¨©: 597.8™U(ªº(œv9uv∆ª)<
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-¨Æ« 18.3%R`E4»…KLMÇÉ^bµ∂JE<xΩµ ÀdèMMEMS
^b<W;EFG9HIJ<MEMS9uûKé9ÙLfWÃAÕŒRW;œ–u
'—67vB˘:kvåuB˘=3“M”‘<W’÷’ùB¿÷o◊(vB˘:

kvB¿wx<WaMEMSop¬ÿ'£;>?@ABCDR 
•¶ 7 `E MEMSopHI 

 
56789:;<=>?@/012A 

1.3 MEMS()EFGHI 
MEMS -'4Ÿ™≥¥JopRopHIWX 2021 ΩM 136 ™≥¥<£„

L 2027ΩM 223™≥¥R./ CAGRMÆ«Ω≠ÿÆ«⁄a 9%R: 2027Ωä
dJopaZ[ MEMSop<./HIa 46.64™≥¥¤ä‹Jopaefop<
IMUefy’÷íœÿœopHIa 44.33™≥¥¤äjJopaqYMEMS<o
pHIa 26.24™≥¥¤ä›JopafifiMEMS<opHIa 23.33™≥¥R 

•¶ 8 MEMS-'TUNO 2021 – 2027M./ºi 

 
56789Yole>?@/012AHI 
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`E MEMSF'ø¿yÜá./ MEMSTUPQNOfl‡´·R•¶Ä√‚

„Mß¶óœV<2020Ω`E MEMSopZ[´¶aJ À<©: 25.4%<_‰
4qYvefvqryfiÂ°R 

•¶ 9 2020Ω`E MEMSFæø¿ 

 
56789:;<=>?@/012A 

2 MEMS!"'()*+,-./0123 
2.1 JK MEMS%LMN.OPQ()NRST 

RF MEMS4.éOÅQÇÉC7ñóMEMS/NEMS<çÃÅQ“y:k”⁄
MZ[Å]ø¿v^bvÊ&6‹Éñó=RV˙ÒghivÁË vÁ‹‡v6

‹i=√ÈM≈∆<ÍÎπ∫NOr#$¡PQR 
RF MEMSNOPQªº%1"?å<ë<znùÇÏvPDA(Personal Digital 

Assistant)vÌÓ‡œÔCMß¶ò; 2"tÒvCÒvÚÒ ìACyÛÙ<∞°
2vGPS ∏ìC=;3"∞±iß3.ıv3p<∞vÅhiÛÙ<∞ñóvˆ9˜
¯©=R 

•¶ 10 RF MEMSPQKLNO 

 

56789RF MEMS JKLMN+OPQR>STUVWX12A>?@/012A 
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RF MEMS^bKLÒ:1"flrâ{fl‡ø¿ÊUMnˆ^vé˘\]^véº
]˙zŒ=<NOrˆ9˜¯©ñóv˚È˜ˇ¸˝zŒ=;2"fifl/˛ˇ!"flM
>f˘\]^<NOr#O¯©/ ÛÙ<∞vÇÉ^#=;3"$ghiMñ]\]^
(SAWvFBAR)<JDNOr%Cv&ŒåC—(çvlmvÅQÛÙ=;4"ÅQ
ÇîvÇ·ø¿◊‹MzŒ˜ˇ<Or¯©vÇÉ^#=;5"ÅQì_Œ/]lø¿
(zÅ-'ø¿)◊‹M>f˘ T/R ◊b=R 

•¶ 11¡´ RF MEMS^b¬_NO√ƒy≈∆«∂ 

 

56789RF MEMSJKLMN+OPQR>STUVWX12A>?@/012A 
\]^4¿◊Z[Å]ÉñóaÙLvODaJM^bcd<g4%(aπ

∫v‹)ía>M^bRRF MEMS \]^ÒÅ£Œ\]^v£¤Œ\]^vfifl
*/\]^v˛ˇ!" SIW\]^vSAW \]^vBAW y FBAR \]^=R 

]^>f˘./v>éèfv>Ë⁄·DM#uopØ∞<RF MEMS\]^
KLÒ:1"Å£Œ\]^;2"fifl SIWy*/\]^<EÔ`Ç 13Ây 55Â%:
M+´hFæ,©:”Oi‰í;3"MEMTronics~�M>f˘˛ˇ!" SIW\]
^<KLòN#u>2op;4"Avago~� FBARy TriQuint~� BAW\]^<
KL]^$g/-v>f˘MNOPQ<zB˘%Cvµ∂ÇÉ&Œ°2vÅQÛ

Ù= 
$OopMZ[Å]\]^KLÈ SAWvBAW \]^È¬ÀΩ;M FBAR

\]^aK<SAW\]^KLòNôÒ#‡ EPCOSv./:ßÂv01<Media 
Devicev234vMUTATA~�¬EÔM`Ç 55Âv`Ç 26Â=RSAW\]^
KL]^ 2GHzÈTMNOPQ<z5$M 2G<∞=R 

•¶ YoleMß¶óœ<RF MEMSM^b\]^PQÜáopHI: 2021Ω
©: 29™≥¥R_`H6ÜNop7k≥EÖôÂ8§R9<´¨ 2021Ω 29™
≥¥`M 45%<Qorvo ´¨ 2021Ω 29™≥¥`M 29%<><´¨ 13%<Skyworks
´¨ 9%<:;<Ç´¨ ÀM 2%R 
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•¶ 12 RF MEMS KL»…op À 

 
56789Yole>?@/012A 

\]^opHI=J<EFG9HIJR•¶ Yole Mß¶Œ§<BAW \]
^ (BAW-SMRy FBAR)X 2018ΩM 8.21™≥¥y 5.91™≥¥<£„L 2028Ω
M 17.90™≥¥y 14.87™≥¥RBAWM>ì´¨gWX 2018ΩM 26.2%<£„
L 2028 ΩM 33.1%RÏ>[<∞89<òNÁ?Ü†@TUıˆ^\]^EFG
9Ø∞AB<œ–‡CÖôçÃ,§-D<W;ÒEFG#≥Öô8§MopHõR 

•¶ 13 \]^op™çÃÕŒóœy∫ª 2018-2028($M) 

 
56789Yole>?@/012A 
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2.2 UV MEMS%WXYZ[UV\]HI^_` 
Ïefìî^PQ,j˛KLMçÃÏ,§£„#Oy$O˘Y:äYIî)

*(RLGs),îJ)*(FOGs)È¬ MEMS )*y’÷íœRNOKLçÃ:kM)

*y’÷íœ,M≥9NO>“íNOPQcrH6ÂÒMC7)*y’÷íœR 
RLGs˙Ò$>M/íPQ∑Ífy^ÙY,Rî,ÏSe#OPQ´¶ÙLT

ÎR 
FOGs(îJ)*)RLGs(äYIî)*)d˛‹‡ÁUMG9ægÍÎVWX

RLGsMNOPQR 
MEMS efìî^^reflmñóMghi˙Ò{¥YZRMEMS jkN

eflmNOMnop,z3Ã”‘M:lÜ[È¬éÈ\ GPS ú&X-◊ÿlm
M?ålm+R 

•¶ 14efçÃAB–— •¶ 15efìî^NO“í”‘ 

 

 

56789MEMS YZ[\]^_>`aCbWX>?@/0

12A 

56789MEMSYZ[\]^_>`aCbWX>?@/01

2A 
X MEMS efPQKLopM MEMS IMU ef◊ÿy MEMS ’÷íœV<

]rÖô´¶^^op ÀR_` MEMS’÷íœopÏ 2021ΩHIa 12.2™
≥¥<Boschop´Ò⁄a 32%<STYfèl/op Àa 21%<./op´Ò
⁄a 13%<NXPop´Ò⁄a 11%<ADIop´Ò⁄a 7%R 

ÏMEMS IMUef◊ÿop`<2021Ωopπ¨a 18.3™≥¥R_` Bosch
´¨ 35%<ST Yfèl/´¨ 20%<TDK op´¨a 20%<_`abop´¨
6%<ADIop´¨a 7%R 

•¶ 16 MEMS’÷íœop ÀyHI •¶ 17 MEMS IMUef◊ÿop ÀyHI 

  
56789Yole>?@/012A 56789Yole>?@/012A 
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MEMSefPQçÃ%Ay◊(<c{E$MdyE…?Ü◊(R“ef”$I,
ŸEg%:>f˘ MEMS efìî^ßaAB#OÅJQJçÃM3“,hh1i
ÅhefªDÊU(MIMU)MØ∞âBçÃj{,£ùNEÔˆ{ÊÎ◊A%(klv
(Aˆ{”mnv◊(uê:k˚o,pGNqr{¥çÃ,sÍNçÃABfltR 

juΩÜ.dıI,MEMS efìî^,X”mnvw%(xƒu‰NO,çÃ
yFæ7≥@N=JXy,Ïµ∂ÇÉvtÒlmv567vu'zçy>2zç=
√È@:Nπ∫NOR 

XÜáopyŸE MEMSeflmPQM‹›V<Ï>f˘MEMSefìî
^Fæ,’πNO<EÔ{|NMEMSefìî^(œv:kv∆zyª}=KL
çÃäµ, ˙çNâA>f˘MEMSefìî^FæM˘Y¤MEMSefìî^N
OrB˘~�ü†`<-8EÔÿ'WMEMSÄ'efìî^NOrB˘~�ü†, 
ÏtÒÍÎK?y™ÄËÅbNdÇnÕ, xÏNEÉ∏ˇ<Ïµ∂ÇÉMEMSe
fìî^PQ<µ∂PQ-ÑÖÏòNÁ?ÜM„Ü, EFiG9MJü?T, ñó
Öô^r MEMS)*y MEMS’÷íœFæMØ∞D=J, EÔÿ'=;NnM
ABCDR 

•¶ 18 ÜáyŸE MEMSefPQAB⁄¤y‹› 

áàáâAB˙/‹›ä KLABCDãpGä ˙çMçÃ˘Yã‹›ä

>f˘ áàáâefì

î^Fæ,’πN

Oä

åçéé ΩèêEÔâAbflrëírìM áàáâîïâñó

ò&‡ñó”∆zôâöõúM)*y’÷íœRåçéù

Ωê>f˘ áàáâ )*y áàáâ ’÷íœ”⁄π¨D

FRä

EÔ{|N áàáâefìî^(œv:kv

∆zyª}=KLçÃäµê˙çNâA

>f˘ áàáâefìî^FæM˘Yä

⁄ûW áàáâefì

î^NOrB˘~

�ü†ä

B˘~�ü†yûùü†^ÍÎñóMfl‡L∞

a>“ív>éèfv>éOfê-8ØLü†Ë˘

y?ÜML∞R°¢è £§ââÍÎêÏ≠•ä¶yß

2z@M01TÖÏ°¢ê®eflm©‹aÒ™

M?Ü´¨R\Iî)*yîJ)*ˆ¨êáàáâe

fìî^Ï/-v¯DvË v≠HvÆØ=√È

˙Ò&éG9M=J≈∆Rä

ÏEÔktn∆Y«‘4g∞stB˘~

�ü†√±M≤Y≥¥TêEÔÿ'µa

zTûê⁄û∂} áàáâ efìî^î£§ââ

◊ÿ}t}mR-8EÔÿ'W áàáâ Ä'

efìî^NOrB˘~�ü†êÏtÒ

ÍÎK?y™ÄËÅbNdÇnÕêxÏ

NEÉ∏ˇRä

µ∂” áàáâefì

î^∑∏πmä

ŸEßaÜáaJMÇÉFæEFflTê∫µ –

Üá›™cdM áàáâ ìî^êØ∞yop4=J

MRª4êº∏ŸEJN™ áàáâìî^Ωæ¢ør

X;R¿¡¬√ƒvâ≈v≈∆«= ñ∆áJ~�Ò»…Mç

Ã”Yy ¥”YêûÀ(œìî^êûÀEFì

î^ÃÕêŒœMFæ&–Ï≠H—4f˘=√È

“˙Ò=JM≈∆Rä

µ∂PQ-ÑÖÏòNÁ?ÜM„ÜêE

FiG9MJü?TêñóÖô^r áàáâ

)*y áàáâ ’÷íœFæMØ∞D=Jê

EÔÿ'=;NnMABCDRä

 

56789cdefgOPhMEMSYZ]^_>BJYZWXbi>?@/012A 
XMEMSefFæNOW;AB√ƒV<KLC”Ïûùü†<åYC^å<

È¬˙çM>M6‹íyB˘iR 

XB˘ü† MEMSeflmNOV<L3¬È}”ûùü†ØL?ÜéèvÁ

‹‡v>“íM MEMSefìî^RX L2”‘: L3”‘<ûùü†M?Üf„
Üpb<º∏,Üáûùü†VW⁄01È L1vL2”aK,L3~L5”VW⁄‘ÁRE
Ô’Otopûùü†çÃÈ L2 ”aK,L3 ”÷W◊TR•¶ ICV ∫ª,2023 Ω
~2027 ΩÜáûùü†VW⁄ L2 ¬È}”ÿ⁄Æ’MŸ∆R_`,L2/L2+”∫œ
2027ΩVW⁄© 58%,L3”∫œ 2027ΩVW⁄© 25%Ṙ ç>éèfMìî^4

⁄¤M>=”ûùü†M‹›cÕR 
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åYC^åFâN MEMSefìî^M‹«HIRMEMSefìî^éÈ≤
≥åYC^åMm÷íy’÷íß¶,<í MEMS IMUéfiªåYC^åM”8¤
flvÎ‡∞±È¬|ù·‚,„‰åYC^åÚ‹xvÂvÊ=ùßMÁfl˚ËRÊ
oåYC^å˝O 1È>eÈMEMS IMU,opHIπÍRMEMS IMU\_Œìî
^ˇÿ,zA/ñÎÏCv{µÌÓ^vYÅÔìî^v†N∏vìî^=,”⁄ß¶
—,ÒœÁfl†M¯TÎ‡v÷ív√ƒvm÷⁄ymùD,Ú-X-C^å¤flÛ
Ù\Ú‹Tdyùß,NOrC^åMTÊıAv∏ˆ-xv}T˜¯v˘˙¤˚=
p?R 

•¶ 19 ÜáyŸE MEMSefPQAB⁄¤y‹› 

áàáâìî^AB√ƒä KLABCDä KL”⁄º/ä

¸˝¬È}”ûùü†

ØL?ÜéèvÁ‹

‡v>“íM áàáâe

fìî^ä

X ¸å ”: ¸˝ ”êûùü†M?Üf˛ˇp

bê!z^ûùü†t"X-ª}êé#$~%

ª}˘ôA⁄ ùù&ù'M„Üêª4(¨ ç&é'

M„Üé˘Ï é#™~%7W˘A⁄y)*R

K? ç&é'’ÈxΩ}ÕMH™"ty-†~

%ßê+›4z,ß-RP.êz/0ûùü

†st¨1CM?Ü2˙ÒË˘?ÜMv̇ Ò

ùù&ùùùù'éèfMìî^‹,é3Rä

≠HÏ˝ç$UÈ}M’Otop´Ò⁄h

Ò4êP.’Ot>“íÍÎFæMzt

⁄Ï é&5'67RW;>“íÍÎFædÍ

”8 åç$UKL éç$=”MtVWê+3

=JM‹‡qY›”œc®;RÏ,9:

?Üy¯DM∏£Têáàáâ efìî^;

‡4‹æMê≠HN˛ˇÁê®<f˘yé

èfL∞—˛ˇ>Rä

åYC^åFâN

áàáâefìî^M‹

«HIä

•¶fi=>∫ªêÜáåYC^åopHI

é© éåç $™”‘ê4d?∑n<HI¢J

M?]opR¶@Ìƒ≈∫ªêåçåéΩAåçå#

ΩEÔB˘C^åopπ¨MΩ˚“≠ÿÆ

«⁄W©: Bç'êåçå# ΩEÔB˘C^åo

pπ¨∏ÀC™êKW£ù áàáâ efìî^

MØ∞D,§Æ«Rä

áàáâefìî^éÈ≤≥åYC^åMm

÷íy’÷íß¶ê<í áàáâä ñáDéfiª

åYC^åM”8¤flvÎ‡∞±È¬|

ù·‚ê„‰åYC^åÚ‹xvÂvÊ=

ùßMÁfl˚ËRÊoåYC^å˝OéÈ

>eÈ áàáâäñáDêopHIπÍRáàáâäñáD

\_Œìî^ˇÿêzA/ñÎÏCv{µ

ÌÓ^vYÅÔìî^v†N∏vìî^

=ê”⁄ß¶—êÒœÁfl†M¯TÎ

‡v÷ív√ƒvm÷⁄ymùDêÚ-X

-C^å¤flÛÙ\Ú‹TdyùßêN

OrC^åMTÊıAv∏ˆ-xv}T˜

¯v˘˙¤˚=p?Rä

áàáâefìî^E–

6‹v̌ ÿvB˘√ƒ

FXä

Ï>f˘yÁ‹‡MØ∞≥¥Têáàáâ ef

ìî^MKLf˘./GHI∑ÍfW©:

ç&ç#ôJúãƒê\<”⁄e'6‹ê5j')*

yj'’÷íœ6‹Ïdıê-8\ÛÙú

&WÍÎxƒˇÿRä

œ–6‹i‰íK;K>êFæM‹‡W

M˙LMYêú&6‹>‹Fæ°ßYflR

ûXM∆zçÃ«‘4 ˝∆ NO∆zçÃê

éÈWe?ú&◊ÿ∆zêéÏÒ4M/

-Ô6‹MeMìîú&ê”⁄M≠•vM

≤JMË˘Rä
 

56789cdefgOPhMEMSYZ]^_>BJYZWXbi>?@/012A 

2.3 ab MEMS%FGcdefghijk]B]l 
áàáâqYìî^éÈO´·6‹ÇÕôñóú(œçÃy:kuê<X->“ív

Á‹‡MJCDEF<X®aµ∂ÇÉyu'í‰9:FæOÁUM‹‡JD†

O áàáâìî^Fâ√Ìcc<†qY9:º@PÊQOyB˘iRìóMC7D

qYìî^4flr¥RÜf/SYºY<›C7DÜfºY:ÇDZò_b<P.

V,é˘z áàáâqYìî^+ÑT@Ï ñó+3Åg<‹‡gUU>r áàáâqYì

î^R̂ ^rìóMC7Dìî^<áàáâqYìî^MFGMg<aJM,$í é√V<
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†f≠¨ˆ^rìóWC7X:kçÃJYí£>RáàáâqYìî^KLªºqfl

‡vÇ·‡yZ~‡´h<KLOrªD[/v@/v\/=]¯MqYRä

fiqfl‡qYìî^%4˝O>“^èl/ÇflNº&◊‹_`aÇbßaY

ÇºòªDÇÕM<˙Ò‘>MªD“ív‘ÁMË <ßÁM‹‡R_`aÇb

Mqfl‡ìî^<z&qYºi<__baH<H6, ÇRä

fiÇ·‡qYìî^%›c-Ïd&T¶ÈMde¥RßaénùMÇ·^<

®c-Ïd&}M[d?Çß©c-Ïfifè}<Kò?Çß◊‹Nd?˚-M˚

gÇ·^R›rd&S:qYM9:®FEhi<†Ç·Mò?ßgcIMjtk

º<†Ç·skº<_s\kªDMqYdlRä

fiZ~‡qYìî^%4éOd&>ÖMZ~[⁄œ–kªqYM,-®ºi<

X®”⁄^qY¶MªDRfidôÖúS:mÇ=√‡MnI<”FEÚ~~ù<Ú

~[⁄a oç<õfidôÖúS:kªqYMp∏>I∏ßO8<”¥ıÚ~[⁄Mº

i<\ˆNrkªqYRä

•¶ 20 fiqfl‡qYìî^ø¿ •¶ 21Ç·‡qYìî^ø¿ 

  
56789MEMSjk]^_+lmn>?opqCW>?@

/012A 

56789MEMSjk]^_+lmn>?opqCW>?@

/012A 
XqYMEMSopHõ;VRMEMSqYìî^∏jâ»…v9»vTE Con

nectivity y"1qrsX`-'‘5◊AMçÃ< ¥tuR-8rs=JMπ¨
Md™v´¶Üáop` 20 ™≥¥`M$í 50%Rnw»…‘xX`ˆ{òNô
-ˇR_ŒòNôzyz{(Sensata)y|B}(NXP)=_ŒÖôhœ_ˆÏ TPMS
PQ˙ç‘~MöõR 

•¶ 22 qY MEMS KL»…op À 

 
56789Yole>?@/012A 
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X MEMSqYìî^./-'NOVRqY MEMSìî^KLMTUNO

ªºstvEØwiPQvmzPQNOR 

Ïstu'PQMNO`<MEMSqYìî^˙Òhπ∫MNO<éÈ^s
tM-†÷ív�Äµ Dv ÄDÈ¬stM?Üf=X-ªDRÏstM-†

í‰`<ØL^stM÷ívÄ È¬?ÜfX-{ªR 
ÏE5wiPQMNO`<éÏÅ§ñó¬{ªñó<zÇÔqY{ªñó

`NOqYìî^R<íÅCÇñó(MEMS)çÃWß¶Èß-Y‡ì_:œÔC
`Rœ–EØåiMAB<NOrEØåi`MMEMSìî^,π∫NOr¡˛
E5wiñó`R¨zÏyÉÑÖ”m`<<í{ªyÉÔMqYºi;%(yÉ

ME«01;ÏE©i”m`<éOMEMSìî^ªDE5/Ô@/y[/Muí
;%(E5ÛN01=R 

ÏmzPQMNO`<éOqYìî^˘ô^mz1-^¬Üá1ÚMÁfl

X-9:<^àâvÛÙvä@AùCv>÷1-^=ãï*/¶ÈMqYX-ª

DRÏŸEmzc'ABí‰`<œ–åçå˚yuêçÃM£><ÏÒå1Úv

HI”mnyHIç=mz^}g7NONMEMSqYìî^R 
•¶ 23 qY MEMSKLMNOp? 

áàáâqYìî^M

NOä
˙/NOä

Ïstu'PQM

NOä

˝O áàáâqYìî^<éÈ^AùCMZ÷vAùCMêívstM�Äµ DvstM 

ÄDÈ¬éèqYX-ªDR<í áàáâqYìî^^st`MH@où01X-fiª<X®

¬8A⁄st`M?ÜêëRä

ÏE5wiPQM

NOä

éÏÅ§ñó¬{ªñó<zÇÔqY{ªñó`NOqYìî^<˘Ò™T^ÇÔqYX

-{ª<—é-8^ÇÔqM>ÁX-{ª<aÇÔbí=ìîMÅ§£òNé˘¤ÏE©

i”m`<éO áàáâìî^ªDE5/Ô@/y[/Muí;%(E5ÛN01ä

ÏmzPQMNOä

éOqYìî^˘ô^mz1-^¬Üá1ÚMÁflX-9:<̂ àâvÛÙvä@AùCv

>÷1-^=ãï*/¶ÈMqYX-ªDR≥EÜmõô§ïâïúÏmz1CvCÙf*vï

-ñd*¬ï-ñ å*=1-^}NONJDMÅCÇñóôáàáâúqYìî^RmzPQ`

MqYìî^KLªºmz^Áflìî^yHI1-^Nbêíìî^Rä
 

56789MEMS jk]^_rs+lmntu>?@/012A 
MEMSqYìî^W;MNOŸ∆<KLE–MghiveË˘iv7ïi

óXR-8Ïìî^(œ√ÈW˝OMeMnhø¿(œ<\ØLX-êíòR 
•¶ 24 qY MEMSW;ABM‚ùYy„”√ƒ 

áàáâqYìî^N

OMŸ∆ä
˙/Ÿ∆ä

ghiä

áàáâqYìî^M/-\qYßOÈ-M¨<ˇa ç&ô#êK›*ÍN áàáâqYìî^Ï

”ÉNO`<Lö©:/-gv¯DõMºM<‹ú<í£>ÊÎÈ-}MqY;”⁄R

L£>ÊÎÈ-}MqY<ùûL<íÆ’qYìî^MRîø¿;”⁄Rä

eË˘iä

áàáâqYìî^Ï”ÉNO`<,°L˙Ò‘>MûRí<®<—L˙çü†MŒfy∑

Íf<P.Ï°¢ìî^8<,°L£§:^êíyëí=PQM•N˘Y<—ØL£§

:_“ív£¶=f˘./<Ï⁄(ìî^Ë˘M-8<—ØLT:eË˘iä

7ïiä

éO7ï”⁄ 8Úßv∞±—v<∞=Ë˘<K^r£>ñóMû®fvéèfvé

ÆBfy;Á‹‡7˙ÒÙLMYZRº∏<áàáâìî^7ïiKLªº©ìî^\B˘

7{ôñ™´¨≠≠öÆ¨™´ä£Ø´¨∞Ø±úøÿ<”⁄ß¶˝6vÊ©vì_yŒ§M7ïi≤Wìî^

7ï\u'È:7∑∏<”⁄9:7ïyß¶˝67ïMß¶ò≤Wìî^7ï\

ñ™´¨≥™¨´∑∏<”⁄ìî^7ï 8MÚßy—Rä

nhø¿M(œä
énMø¿Y‡<zflrÉÑÖø¿MqYìî^vflrfi¥µ∂dMqYìî^vflr

˛^4Öø¿MqYìî^=Rä
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ånh∑∏M¥`<zÏìófi∑∏}π’,-Mèl/∑∏v∫fl∑∏=Rä

˝nh’uçÃôz~fiªºv~fiîª=ú<Ïfi∑∏}¥`nM’uuê<z˝O áàáâ

çÃyûXîªuêˆøÿ<˝O∂dc-çÃ”⁄>“ív>≤ív>∑Íf=«∂Rä

Bnhø¿’uuêRz˝O áàáâçÃ:ß∂d˜ˇ<<í«Ω’uuê:ç‹˙Ò>û

RíMqYìî^Rä
 

56789MEMS jk]^_rs+lmntu>?@/012A 

3 MEMS!"456789:;< 
3.1 mnop%MEMSHIq3frstuvwT 

ÄÅÇÉ~æ MEMSÅñóPQ<<íì'ÌÓ SilexÍÎZha MEMSç

ÃâAø¿yÑ9uÖôRÄÅÇÉ∏¡ã≤åç‹Ar 2008 Ω<r 2015 ΩÏ
j'g}o<KLXclm'¿ymHÇÉ'¿R2016Ω<íÜ ì'Ì<ú8≤
@ÜáPûMMEMSÑ9uPQ4πÌÓ~� Silex9¬±<-Ω~�Ï√ƒâ≈
∆}◊( FAB38"GMEMS9uÖR2019Ω~�Ú‹˛~âA-¥`3“¬«E
…6‹ÇÕF'fl¥<2021Ω~�óíÚ‹˛~âA-» 23™U¶¸N’ÓX
# MEMS ‡C:kM*TRû 2020 Ω…â≈<~�Íy t˛èl/'¿<L
2022 Ω,fl‡Ú‹Rº∏~�K>'¿™a MEMS uêâAvMEMS 9u:kR 

•¶ 25 ÄÅÇÉKLAB–‰ 

 
56789:Evwxyz6>?@/012A 

~�Ü É~�ÌÓ Silex4ÜáPûMÑ MEMS9uÿ'<ø¿rÜá¡

PQ=πÖô<<∫ÏÌÓ‰ÀÆÃF˘;-8~�9¬É~�ÄÕÂ`√ƒ,Œ

`|>\‰À’ùF˘œ–<P.ÿ©∫œ~�ÒE—À⁄‰Ñ MEMS9uMÜ

áPûTÎR•¶ YoleMóœß¶<2012ΩLú<ÌÓ SilexÏÜáMEMS9u
Ö>ìàâ`dpÎΩ∏f<\Yfèl/(STMicroelectronics)vTELEDYNE 
DALSAvo-Ç(TSMC)vw`(SONY)=Öô‰ÀLM<2019-2022 Ω©ÏÜá
MEMSÑ9uÖô`ÎΩäd<Ï 2022ΩÜáMEMSÖô“ÿàâ`Ωä 26ÎR
œ–~�¶ÔrnÆFŒ¬F˘M”À◊(¬Œ`†O<~�./W—À⁄‰ÏÜ

áMEMS:kF'LM`Mäd¯kR 
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•¶ 26 ÄÅÇÉÂÊ MEMSÑ9uÖPQàâÜáäd 

 
56789:Evw 2023ee3>?@/012A 

ÄÅÇÉÍÎ`U9uäµ<uêâA˘Y≤RMEMS-'ÖÏFææ´ev
uê˛/‘iM«∂<&f<íÊduê�‰.?Fæ»9R]^x?Ê@Fæ˝

≥,-Muê’“<È^x?ıˆ>íÍ:iMRf<9uÖØL,§X-uêâ

A, P.uê˚oM Knowhow yEFM÷©ØL«$Mm-DR~�Ü É~�
SilexÒ 164◊EÔ/EÉMEMS STÿé<-8˙çe◊º\-âAM˘Y<ü
†ıˆeÑieC‰Ø∞R 

•¶ 27 MEMSF'Áø¿ •¶ 28 MEMSÄËô'¨‡È¬~�ÍÎ 

ä ä

56789:Evw {|{} ee3>~�Ä>?@/012AÅ 56789:Evw {|{| eÇÉÑÖÜáOàâ.*ä>?@

/012Aä

ÄÅÇÉFæŸ⁄PQπ∫<̇ çÜáfM¤‹›Ëvfi”Mıˆflt<op

flçü†R~�MEMSFæªºµ∂ÇÉPQMfiflfiÂ°vu'EFPQMef
ìî^vstyî<∞PQMÅ‡vE5wiPQMÅo9/ú&”mnv&Œ<∞
PQMZ[ú&,È¬î<∞PQMfiîÉ=R~�ıˆ˜¬Üá¡?-'<ªºÜ
á DNA/RNA ª·+4πvîªC=πvnh$ñ(ç=πv7ï<∞yNO=π
È¬u'yµ∂y™-'MPûÿ'=R 

•¶ 29 ÄÅÇÉÏ MEMSPQKLFæ<
Å ãåçéèÅ êëÅ ãåí(nì+îïñóyòÅ

ô�ôö õúùûZ

ãåÅ

Å

ô�ôöÅ

ü†°¢£§•£¶ßÅ

®©™Å

´¨≠ öÆØ>∞ñ±>≤≥h¥µ∂>∑∏π∫ªûº@ΩæΩø

¿¡¬√ƒh≈∆«»ΩB…n À ô�ôö ®©™ÃÕŒœ–—“

¨ûM”‘’÷◊>∑´¨”ÿhŸ∂⁄Z Å
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Å

ô�ôö YZ

]^_Å

¤‹›∆>fifl›∞>ñ±›∞>¥µ∂‡·∂›≠ ´¨‚≥h

·∂‡π'„Z Å

Å

Ø‰Åô�ôöÅÂ

ïÅ

´¨∞Ê±>≠ñÁÂï>ËÈ–Í@ÎπøÏ>lÌÓÔ∂Ò

«hÚÛÂïÙ ı||| ˆ Å

Å

ö†˜†°£¶Å

§•£¯£¶†°˘Å

˙˚wÅ

˙˚w¸ö†˝˛ˇ!M"#$%&'ãh˚(Œ>¨)*+,÷˚-

.æ/‡01ÓÉ Å

Å

ô�ôö23

jk]^_Å

4567∆hjk]^_>À]^_n8LC[96∫:;V&<
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