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MLCA(Multi Layer Ceramic Actuator)v T&Eo] Ax FF&E7 waEn A7|-7]A1F @
e Frago]l F7] W HI SvF st R {FAE Alo}sts Bio-MEMS(Micro Electro
Mechanical System) AlZ}el Qo] AL Aolg FFHEZ A7 At AFsdo] &dsiA 2
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€ ATANME 5 m FA FolHAXA #7740 FefRgo] FE MCA(Sx 5% 20 m) <t #H7Z 2x 2
am, F7 510 m] p-type(100) SiZI¥-& AMZ3RATk. WA, Siv]@ EAste W LFEL
AAST hydrophilic §2€ $437) A8k HCI, H2S04, BF(buffered HF) $& #xHo=
ALeE vte A AAFAS BsFgo. Egmicro-soap, TCE(trichloroethylene), IPA(Isopropyl
alcohol) 32 o] 83 MLCA EHol 523 glassE 742 208 <4 259 AAS AT A Qo] &
g9 F A9 712 AFE -760 muHg, I7HHY 600 V 2] A7 E 400CTHA 1AHESE
FFAEE FBEAY. =3, SEM F o)A WA F& ol&d AFPAA L Si tholofZ P W
A543 & Frhstid.

Table 1. Deposition and annealing conditions of Pyrex #7740 glass thin-films by RF magnetron sputtering, respectively

Method RF sputtering
Target(2 ) Pyrex #7740 glass
RF Power density 1 W/cm2

Sputtering gas . 02/Ar=0/100
Base pressure 2x 10-5 Torr
Working pressure 4x 10-5 Torr
Deposition rate 0.1 um/hour

Substrate temp. Room temp.
Annealing conditions 450¢C, 1 hr.
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Oy 12 FPol JFF MLCA/SiZI®Y] i @ SEM olv|Aojct. frlubet
SiZ]& Atolo) mHAH] EAEHA ke A Mol FAHAHUSE AT & YA, =F,
H& 1.5 m o]y FACdAM AFol AFde AL U3, ot #¥
FAZt $425E AdAez 8dW AAU|7F ZASHEA Nat o] #§i¥ol F7istr] wWEolg
Atz gt matd, AFEEE] @ dojda #7740 FrElwte FFA, ¥H AR Y @3 E
s MLCA/SiZ1® HFAl Feluete] H& FA7L 1.5 m o]d0] Hojof && & ¢ U,

Fig. 1. SEM image of MLCA/glass/Si bonded interface.
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HE2HRo2 A7AYL 100 Vol A 16 m( 0.1 m) AL WHYE 7HAE MCAE ol &3k Si thoj
o)X AL TEAF|7] $18, MLCAZ} AEW Sivl@e] FHOE photolithography FHE o]§&
tholoj =@ Azt sjElS FAT thS, TMAH 20 wt.% ol 54 F88(80t 1T)E o] 83t Fd
&EAAZHS A P3geh. £33 MLCAY ZIAIA WAEA S Hstr] Yt M2 & "H(9, 12,
15, 18 mn?, non-bonded)® S71(100, 150, 200, 250, 300, 400 m)E ZE Si volojZ= AL 747}
Az, 283 DC AYE 0-100 V7R AAH o= A7lshAA dHolA WAAE ol&dt %4
zte] Si tholojx Ao thF WHSAL SAEYUT. 2P 2& Si dololZfe AF wE
MLCA/Si Thololx s Fxzo] FAR Hd WFL 54T ZHold. FAZA, DC 100 V7R U7}
Aol Z718IHA Si ool LA wWjo] MyHoz Friste AL ¢ & AU Holoj=H
WA e A BAPA-L 0.05-0.08 ¥FS, J2HA2E 0.53-1.19 %FSZH Furutani 9
AFAFe Ao F5EAT. AZE MCA/SI gololz=d FFF27E 71AH ¥95EE ad=
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Fig. 2. Analysis of the MLCA deflection as functions of different Si diaphragm size.
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Fig. 3. Deflection comparison with analysis and experimental results as functions of different Si diaphragm size.
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Fig. 4. Deflection comparison with analysis and experimental results as functions of different Si diaphragm thickness.
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