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Design and Fabrication of the 16x16 Amorphous Silicon Microbolometer Array
Tai-Young Kang, Sung-Soo Lim, Yong-Seok Kwak, Won-Soo Jang, Myung-Soo Han", Young-Sik Park’

OCAS Corp., " Korea Photonics Technology Institute

Abstract - The amorphous silicon microbolometer array has been developed by the MEMS design and
fabrication technology. Before the bolometer array for the image sensor being designed, the structure of
unit cell and 16x16 array of it was simulated, designed and fabricated. The properties of bolometer have
been measured as such that the TCR and thermal time constant can be achieved -2 %/K and 1.4 msec
respectively. ’

Key Words : microbolometer, MEMS

1. A 8 C(thermal isolation), M&ES MSAEZRY &3 %
HZNgE, sl (Monolithic) Fe= @ 8l0EZE
(Hybrid) H&, M3IX SO H8t J1=01 ER5ICH
2 =22 HYAE HHd JdAL ds8as 9
22AH, D}OI:.‘-IE E20IHY =M A& sHBAMS
8t X D@ PXE JXes ¢ TE 87 ¥ E+E5S
k-t I‘%s*-‘r‘x_l SHE HH8IH ASYO0IE 50
1S4 6 Ot 610 HIE StALCH.

HES 0 A= JAE FA dAE O S, 9D
S JIAIZ0l USEH AAHS0 HH2 SHO USLL
’—‘-*.EI@ FAMAE SHY 22 YMEY X010 AdH
e S MIH MSR 2XGID JANSZ HE
BOZM CIE FRY T2 g0 OKZOILE JINE H&
HAZA BESAE SHE 85 & = UL
Hold FA M= B HE JS A2 FH, 2o
ZHAL Jtoigh, A o S0, PCB AL BHI, &=
o, J1d olx, 24+ U SO FHSAAGHA 2O §HEA

2. 00122 EZ20IHY AMSdolMd

Jh & HO X2 AT EZ0IEE M0 A (Air Gap)8 JtXl= DHOI3R WE
Bojd J4E s Ste Rod dA= 300 SAZ0 it (Micro Cantilever) RXRA 49 UHZE XL
s THES HAX HIWHE J&S= SNE X0, €H DEPX(Thermal Isolation Structure)®
(Photon detector )il ALK 40 sl 2 B3} SANIID 9B KIXKICIZIS =2 2D A 610 &

Of O8 HNE QJNSE HESE S™E(Thermal HESS W 5l= NEZRA HEES 2unE SHGHACH
detector)2& A  JHNE R3], S0 *IF CLE HIZE 422 %09 SHE 0.2 un, T 3D
2 PbS, HgCdTe, InSb, InAsSb, QWIP S0l AIB& 1D =50 umX 50 um 2 SIYUCH, BH XL A2 (leg) S
B 2 &0 SE5EI WaU WAEXII a!Ro}EH o A7 U A2 MEMS BHE 4_340}01 AT UL

IR ItE AZ L0 g8t 53 240 Mo b=
SHEOI UL,
EZ0IEHE Hod dAMs S8 XNod NN FE2
2A LAE HAHLM B 2B OE HBBISE
23| HAZA, MEMS (Micro Electro Mechanical
System) Jl=8 0I85l0 AHsE D022 S20I8
SZHESZ(ROICIZ ZEBAIH H50] S ZHOHU
2 CAO0IZEA A3 S50 [1]
EZ0IES SI S42 T BZH W ULEHA
S LI M2 AEI HPE 100 mtorr 01812 &
222  RUHMOF s, SEIAIE (TEC
thermoelectric Cooler)E X8I €S LTE R X
A0} 8t M3IX Jigx RS (2]
Metd, big2s Held JMAQE HZESH! fAdbs B
M MATHE RZ JiE A0 =M E+5 84, X

8 1. HEHH Bending 24

08 12 dA DRAXT0 CHSHH MEMS BE 0lF &8
22 (Residual Stress)Oll 22t HE WK & (Cantilever
Bending) A0l OiLI= A4S ASYHOIE BIAUCH. AIE
diold 2 HEYHH B2 2 1.25 pm F-Z WEHH
o TH2E HEO2 oKX= A2 HIF ZACH.

- 373 -



SRMVIMAINEEE| 2007HT StAIStsOiE =28

Thermal Time constant
tldms

8 2. SHOHEPEN 248 SAas 4

E20IEH XM HAY S58 HPEE
BAANI ANHE BBUES H01D, YHESS ¥
BOEW ALY EH D TE

S ES0IE Hod MM &3
math, 18 2= BROIHY 9% DYIEY NSO
@ BHS BASH, MUY TALLE WS S
ROl JHSBNE BIISHAC T FD WHE XY
GAMSE L4ns IES SYN0| dbss X DY 7
T8 LEHDH

kJ

3. HIEE &2 0H0I3Z E2016H HH

SE20/8 oM MAY e PEE Iy 33 20

. . .. . IR absorbing
Thin metal with optimizsd thickness Layer (a-§i)
AirGap M4
avi
7 7
Reflecting Metal Anchor & Electrode

8 3. HIEA 22 2201 Bd =

HAHe = MR P &2 % 2%y 28

4. HBE QA AT
(a) MBIALE, (b) 16x16 array

mH

P SiNk I K0l AHE (Sputter) ZHIE 0I83K
o 200 nm S} AIZ SEAIZ12, 018 A28t mirror ¥
3t B3E HIESIAUCH. HEE 82 ES {40 SOP(Spin
on Polymer) SIM&ES TXE81, 1 A0 PECVOE O0IE38t
O 2200 nm 2 HIZA Sig SHA2UCL. OELE &3
o WHIAM Ti/AuZ HAHSIASH, 0H0I13ZE E2t=0
(Microwave plasma)® O|®3t04 SOP SIMEBE HAHBO

o TA (pixel )8 2ABACH.

Jd8 4= 2 ¢HIPE S50 HXE S20/HY Xgd
HIAHS AEOID, Ol & 25 COlA TCR (Temperature
Coefficient of Resistance)@ & 2 %/KE EB=Z0IHZAM
o HE Jistt HIIN S48 UEHHAC. T8 34E
9 MMl BHE Sot0 MEHH & A4S HAH oI
Ct.

4. 2 E

2 HA0A 16X16 Oa0lE EZ0IEHS A=
1.4 msecE S3t4 78 Al ZAY E(frame rate)E 30
Hz2 78 & 4 AUTE P A BAS A6 NSO
A2 5t0 HEY XAHOE HME SIACH. HME = 20!
B M8 8% A4 20 TCRE2 & -2 %/K2 820i6 Hl
0| =@t E42 UEUAC. 2 Bois R A&
B SAHAIBID At B HAd HAS SAE Mg
% 2T Hs HSHLBSHA B9 Hao Hd g4+ o

£ 0 &) s¥SH, X DS fAd 22Xy =2
O &1 Z &ACH. &x, D4 ¥ H-0X €4
2 S8l A ROIC (Read Out Integrated Circuit) JIESI0)
A 2s2ial (Monolithic) BHLZ RIZECH DS
E20(H 4M HE0 Jts & AH0ICH. [5]
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