‘9gd T CiEtxoIEE stAE sl =2 (MSO )

MEMS-IR SENSORE Al2l-&at-siatsat J|BtEd

Al

SRR A USRT WS SN M QEatt 21Tt
NSNS TR IESIS St=st ) is0i7el MBS AKSH2HE! = Ncitistn SA8att

Etching-Bonding-Thin film deposition Process for MEMS~IR SENSOR Application
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Abstract - In this paper, the silicon—nitride
membrane structure ' for IR sensor was fabricated
through the etching and the direct bonding. The PTO
layer as a IR detection layer was deposited on the
membrane and its characteristics were measured. The
attack of PTO layer during the etching of silicon
wafer as well as the thermal isolation of the IR
detection layer can be solved through the method of
bonding/etching of silicon wafer. Because the PTO
layer of c-axial orientation raised thermal polarization
without polling, the more integration capability can be
achieved. The surface roughness of the membrane
was measured by AFM, the micro voids and the
non-contacted area were inspected by IR detector, and
the bonding interface was observed by SEM. The
polarization  characteristics and  the  dielectric
characteristics of the PTO layer were measured, too.
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A AM (Infrared(IR)-SENSOR)dlE gtz o
2 F74A Eglel Utk (1.2] ANRE FEHAS o
£33 #Axte Az FHA Grld gl AFEL e
HgCdTest & dax A&7 ok, x4 IRMAL
o og 2xsE ol &9 48 HEUivt do. ¥EA
HAE7E dark A5 289 ZS(noise)d 93}
g 3ol §AALE /N Aok, 2B E2E dark A
FE ZFol7] dstd HEr7le 77Kolste] Wziol Fa
. a#BEg YAYE uE 4XP%ess 2Ry B
B33 AH} o2l o8 £8 v]lgo] golEre &y
o] i}, oldfuiet e ME W4 s dagle @
Y A& e A7 2 #49 giide] Hz 3l
o ¥ ZHErle A 2493 A¥o] AEsHn
At} (3] 248 HAM dAde vdztaAelng ¥lg
A3 FRDE =Y4 U B oD B=HAEL
ol &% JAA #HEr B &% &%t wEn He
Hele S3E 24 ¢ £ Jde AEE A g 2
H8 Agd AdCddE  HEBVEA PLIT.
PTO(PbTiOs). BST.PZTE 7534 Eale] Al
32 gled, P2 4% 9yl A4 Ea Nt

Ao FEAL £4E P AF4F BAH TAHD
sich. (4)
2 egdde 99 $44 993 2adde 3%

2 ol&d HgM A&7 e Ag EAY HEe
g LAY EG AN AaE B3Er] 4§ %
o2 ez IW vAAFeE ol &3y 2x¥E
o @& EZ(polarization) WEHE Ed stk #3t

!

2 #Azste 24 54% 711 PTO 83§ #H27=
AHg sgm, fel EAEE Ay fsto Zlay ¥/
1@ 2bg o] gsted WMHEHA(membrain) € FA3HA
ok FE(cavity) 9l RWEHAS BHFo=N FHo
2 AdANYSF glon FLF e JEygdS A2AE
F Adtke Aol A EFR, JRAH//1BHLE o
£t HEHAE YFoEN AYY AM, TtEE
ARG o] 7R M $8= 7hssit
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2.1 AEey

2 AgdME 4994 (100) p-type A& AHE
ArgstgTh, 19 18 A& o) 1peme €43
e A F, dE sty Zl@ad §402 2mm
x2mm 2718 9=5$E #4881, KOH #4(5)2=%
100pm Helel 5 & ¥AsEY. FFEEF 7w
of A%sk gasln s DI Water: HF=7:1 &9 &
slet Aztlg AL AZE Y. 71w 2w APE7
Z Yo 500nme HAE FA3LE AFAND FE,
300nm $A 9 A& A3 A

dEE Asgude ArdsAyger Fiabsigan,
Ar2®E KOH &9 =zA8lg KOH:Water =
44g:100ml(at 80°C, Az E7I®e (100)Hs] o
AN z2t& 5= 1.4 m/mineleh)eldl.

71 18 HEE Asted RCA AH & & As3Ag
Hoon Afzxz fd9oB2E 70°C FAEAE A
£84THE), 71 2 94 AL £9o08 EUAYEY
2&4d YA T Az olFA E¥iE J1H 1
Are. Zgkel class 100 A<M FFo]
#A% Ha del@dsidge] uREEE 27HYE E9A
1100°CelA 4A12 F<tel gxzlg 3o HE
S ATH ATE JlEEd gt WEHAS
571 9leled KOH &dez 7lg 29 Agzss
Azt 718 12 gatgigos A7t BF
2 Abgete] SigN4 (0.3 m)/Si02(1 #m)/Si HE
ol FaAE Azt olEA AxdE Wus #
of AelX HENeS e 2AE YAy fstd A
Ad2H7 2 Tidsd PtEE T4 F, sol-gelHo =
PTOR & Astdct

A9H &4 7 (Infrared detctor)E HEAAZA &
Aty voidE #EEYLY, push-pull meterZ
tensile strength® Z3sga, HAEgADEL
SEM (scanning electron microscope) s o}&&ad &
g, =3 ARg =Hugcde EHEAANNE
AFM(atomic force microscope)& o|&8o =348
Ao, PTO wate]l A2 dolny) Sidld £3E54
SANEE golugton PTO wote]l AAAALE
Yoty 7] 98t XRD(X-ray deffraction)® HE g
o}
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2.2. 1R/ R-HR S T 7= A%

2.2-1. % A%

HAM HE719 ZE(sensitivity)E Eol7] Hsldo
Azt 71|09 434 FHelrl gasdg, o|& Hdd
AZREY ol FAste € F=HUA HE 784
AAZ 2L AT, 71Fc AlEHled HgM
AN Az HERES 4% T 7182 Agge
24 2o f&o] AV Hel sinh ¥ A3 E
AeY 343 Aol 3F5E Ygezn o RAE HE
stz g, Od1e 48 FE9 EH SEM AHR
224 A7l 2mmx2mm °lZ Heole 100xmolw
Aztgdo 2 KOH $£898 ol &3tdt

a¥1 FFYYEY SEM AR
Fig. 1 SEM photograph of the cavity surface

2.2-2. A8 & AAFEY

% 26 Z1RHEAY HAYHAAE B, a8
A ALY REol FFol EAde REoH vHTPAIA
2 void7F EAEA] @ Aol B o]FoiH RS 'Y
7 k. AFE FEAC grdez A48 AgE
Asetg A0 it sl 29 AP AFIACT. 2
Y 39 FEE YAsln JAHPAYT FZ29 SEM AR
—iq!i?\igmi a9 4ole YA S SEM ARE 2

EF AE HErIvFel distd HFA=E A
Aot EHE A= Aun dasige Y=
24 o 100Kg + $/cm? ot}

38 2. 71 AEEY HgH AR
Fig. 2 IR photograph of the bonding pair

a9 59 B Ead Fege AdeziE FEEA
del o] shsEn, J1wg st2de 27t dold
=2 ARt & A& ¢ F Ut

2.2-3. AnA A%

/AR BEEE Fotd ALY F2A Aol 29
M 22712 A4E Pt/PTO/Pt %2 BASHAT. B
A9 W4e Asked JWAYPRY S1® 2 $¥E KOH

fdoz ZF AU

\:avity~ i e

a9 3. FEEA/AAEMEE +29 SEM AR
Fig. 3 SEM photograph of the cavity formed/
silicon wafer direct bonded structure.

238 4. A¥AAFS SEM Atz
Fig. 4 SEM photograph of the bonding interface

23 5. FeAs 2302 229 A& AR
Fig. 5 Photograph of the separated bonding
pair by the tensile test

old, AYAAZ EAste dUg Aol &4

zZ HAoN AZPYzoz Fgag, =F, A
guadel A AArIE FFss. 28 6 W
oz Agd AE Asue B ALJE HAFL
Ak, old FF FR AAAE 1.6AcH, Ha A%
HAA A9 ol 16Aclth el HRo] 4z ¥
AZ S48 PuHAe FAAAY} Ade AHE @
& gtk ol2RH WuEHA fAd FEA FHA B
337l°ﬂ ¢ 4%E A9 ¥A v AT & F
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a7 6. AEE A Wegle] FAAAY
Fig. 6 Surface roughness of the silicon-nitride
membrane

2.3. PTO % %% (PTO layer deposition)

248 5% o83 AQHANE AFstrl 4o
Aszte WEHA ol PTORE Fasigz, o
XRD$} P-E(Polarization - Electric field) Loop 2
FHERL ZAEIEY. 94 SF3A=Z 2 PT 34
S5 & BN E A F AEF (111) B o]
£-4% Pt%% ion-beam sputtering® AH&3dod Z3
st} PtEe] 324 oy E1.9 Yehid o

PTOY #3& 7]&9] Sol-Geldol 2% ¥y F
spin coating & Al£3d Z&AEFAG. 4000rpmo =2
30% B¢t 29 3IHF ¥, hot platedlr 150C=E A
ZAZ F 300TY oA &8 AlZG. o] S
T ¥ ukEdte 3 ¥ F HFHOE 600CRT 4th
9710 3083 dX8E .

a8 72 PTO9 XRD A€ 2433 gdedH, &
F3 % WAL 23 309 polling F Ko &4
EFE LT £ UE ¢ 5 AUk =F, 29 84lM
t A AMY =g AdAe F2T 229 FAE

L FHR Es 8 =4
Basal pressure 1.7%107" Torr
Working pressure 41%10° Torr
Beamn voltage 1000V
Beam current 25mA
Cathode voltage 9.2V
Cathode current 46A
Target & beam angle 65 °
substrate angle 15 °
Deposition rate 30A /min

1. 3dRHF PtF FH2Y
Table 1. Deposition condition of Pt layer as a
bottom electrode
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g A7 Awgg/slRgdes AdQ 446
Qe 2L ARsdon, A4 gAnoz g
2 PTO 2% A=Y W= Jol B4,

sol-gel grown Pb’l‘iO3

Substrate temp.600C

Tntensity(arb.unit)

26(degree)

% 7. PTO %9 XRD 2%
Fig. 7 XRD results of PTO layer
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a2¥ 8. PTO 59 #4d& 1=
Fig. 8 Dielectric constant of PTO layer

CARFY/ RG-S I FERAE FAsIIAHA
AEE A AAFE WuHQd o 1AL A
gozgM, 71E YA A=A BAHCZ HFHo
& 71#Azt BPoAe HM AR Aoz Q7
£RZAE HAY & dden, TFE YAgo=H
FzAE dHez aYAE 7 9. 28l: &
a3 g zte PTOYE YA dxe] 3¢ Yo
7171 9% pollingS otx FAE €4 BF& dod
% glemz Azte] AAYE 71 ANLF U oz
Axe ZA2E &Y F UA=E 2AASF 7t 48 &
2 AL £ JE PEHE AFE dF ot

A 2

¥ Q7E Blers 2YALRI} FuE 228 37
A AESEARAG] A7 AQ 2 KIST 71824 A9 ¢
#R Qe e Role, o] YAERYIG.
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