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Mechanical Characteristics of MLCA Anodic Bonded on Si wafers
Jae-Min Kim, Jong-Choon Lee’, Suk-Jin Yoon~, and Gwiy-Sang Chung

Dongseo Univ., Kyungnam Information College’, KIST”

Abstract

This paper describes on anodic bonding characteristics of MLCA(Multi Layer Ceramic Actuator) to
Si-wafer using evaporated Pyrex #7740 glass thin-films for MEMS applications. Pyrex #7740 glass thin-films
with same properties were deposited on MLCA under optimum RF magneto conditions(Ar 100 %, input
power 1 W/cm®). After annealing in 450C for 1 hr, the anodic bonding of MLCA to Si-wafer was
successfully performed at 600 V, 400C in - 760 mmHg. Then, the MLCA/Si bonded interface and fabricated
Si diaphragm deflection characteristics were analyzed through the actuation test. It is possible to control with
accurate deflection of Si diaphragm according to its geometries and its maximum non-linearity is 0.05-0.08
%¢FS. Moreover, any damages or separation of MICA/Si bonded interfaces do not occur during actuation test.
Therefore, it is expected that anodic bonding technology of MICA/Si wafers could be usefully applied for the
fabrication process of high—performance piezoelectric MEMS devices.
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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/em?

Sputtering gas Ar gas' 20 sccm

Base pressure 2x10™ Torr

Working pressure 4x10™ Torr

Deposition rate 0.1 m/hour

Substrate temp. Room temp.

Annealing conditions 450C, 1 hr.
3. 2% % a3

¥ d3dres RF sladEE 2HEyyes
MLCASIol Z2tgl stoldlx #7740 Frajutote] $8
438 A8 450TAA 1M EXBF ¥, MLCASH
hydrophilic A&]€ Si7]#& - 760 mmHg Fwuviel
A 400T, 600 Vo QtzALE YL YRt
[5 6. 138 4% FEel 43 MLCASIZIEY A
3 ©wd SEM olulHoe|t} fautate] Ziatg
MLCASt SiZl Atele] mAGAH] &A3kA
¥E S93 Aol IAHULT S FU9¥ & UA
o E=F, Hi 15 m o)de FAA Ao A
Zats AL FAPgEd, o= Iyt A
uot St F1E4E Jddez W A7
7} 74&8tdM Na' o] §fZo] F7lsy) dE
olgt AlRE T webA, 2HE| Y] % o]
2 #7740 frEleet FEA, 39 Al 438
& MLCA/SIZI® HEA Feldee Hx FA
7} 15 m ©o]/de] Hojeok & & F Uk

HEHoz2 HYPol ¢=2d MLCASI HEL
100C €x9 AE UM 30 kV/erd] WA
€ 1087 Arstd 23 AAIE Pt =9
EFAET F, A7FAY 100 VAN 16 m(+0.1
m) Y W9 E /tA= MLCAE o839 Si o

- 161 -



ojojZHL TEHAIZ 98, MLCAZ A¥E Si
71%¢ 9o 2 photolithography FAE o] 4%
thojojzy Az #HY PA§ oS, TMAH 20
wt.% o] WA FEAB0L1T)E olf3ted F7
44z Agsigth =28 MLCAY 71AA &
A5 H7haty] st WA, 12, 15, 18 m,
non-bonded)® F7(100, 150, 200, 250, 300, 400
mE e Si ol ZPL Zt Az} 2
g3 DC AYE 0-100 V7R FAHog <rstsl
HA #olH MAAE ol&std Zze Si tholof
ZPd i FAEHE FAsHEt 28 5= Si
tojojzHe] 2 Ao mE MLCA/SI Thojojx
T2 FAE Ad AHFE AT At 5H
234, DC 100 V7HA Q17bdste] F7tetdA Si o
olojxy wWeFe] HYHo gz Frlsie AL ¢
F 3tk tholo| =P WA wWE Ao YA
0.05-0.08 %FS, slzHA2E 053-1.19 %FSE
A Furutani 59 d7d3e A FFAA7]
Az¥ MLCA/S ol =g HgTF=7t 7144
HIEAS a9 fA%e A FFIEFAHL
2 <% capacitance, coupling factors} 2 EA4
e} AstEde] HAstA @R HELE A
g 28 b= MLCA/S] tolol=a A
Tz oug HEoly HYPAW Bz B
A FEE FIT F AU

a3 4. MLCA/glass/Si A&7 A" SEM AR,
Fig. 4. SEM image of MLCA/glass/Si bonded
interface.
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Fig. 5. Analysis of the maximum deflection as
functions of different Si diaphragm
dimensions.
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Fig. 6. Deflection comparison with analysis and
experimental results as functions of
different Si diaphragm dimensions.
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Fig. 7. Deflection comparison with analysis and
experimental results as functions of
different Si diaphragm thickness.
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