B2k HeH
2012 4 2 A

¥ ¥ R Vol. 32, No. 2
ACTA OPTICA SINICA February, 2012
JE 3 IR AR 21 A AR B A I e 2= RO 70 B
%i E%\l g&%)"lx % /“\1
<1 r [ B 2 B R R 2 o [ B2 B b R ) 2 AT
HE

RLOEME ORAB
RS SR SR A 230027
" s B2 e Ot F BT« L3¢ 100029

AT T GE i AR i v LA AR EOAR L $ T 5 T 0 T LR R 98 (MEMS) 198 A A& O 2 13 4 3R il ¥ 21 41 A
0438. 2

BEAR . R EE R R G TS 6] ) 0 R U R L BT R AU R O AR s R AR A R sz BT
HESES M ARIRE A

SO 125 A2 T HLRS B2 26 52 2% R 3R AR R ) o 7 R it 52 30 5l 1 Sty B RURT R IR SR i Be i TR
Ze 3R T Ot R B IS o MRS L PR AT T T E B B ROBHR Y I | AR DU L LED B R B 5
REEWR AR ARG LR AR LL AN AR s 57 T 5 ) 5 TE 2R

Cheng Teng'

BE LA e e T8 B 4 %o ol B B s w0, IR 4R MR T 0 A B 1 i R S o 2 ROBUE e KR e 2B A T v .
Analysis of Optical Readout Sensitivity for Uncooled Infrared Imaging

doi: 10.3788/A0S201232. 0204002

Based on Optical Readout
Zhang Qingchuan'

Gao Jie'! Mao Liang'
' Key Laboratory of Mechanical Behavior and Design of Materials of Chinese Academy of Sciences ,
Abstract

Wu Xiaoping'

Chen Dapeng®
University of Science and Technology of China, Hefei, Anhui 230027, China

¢ Institute of Microelectronics . Chinese Academy of Sciences. Beijing 100029, China

is also established.

Much different from the conventional uncooled infrared imaging technique, a new optical readout uncooled
experimental validations and the theory of Fraunhofer diffraction, a theoretical model of the optical sensitivity is
Key words

infrared detector based on micro-electro-mechanical system (MEMS) is proposed. This optical readout system

employs a knife filter, which has the advantages of high sensitivity, high resolution, and being highly aseismic.

However, it is also influenced by various factors such as the radius and roughness of the reflector. According to the
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established. and the influences of various factors (such as the location of the knife filter, the length of the reflector,
OCIS codes

the radius of the reflector. the roughness of the reflector, the intensity of the LED. the width of the LED) to the

optical sensitivity are analyzed. Based on these analyses, an optimization operation to maximize the optical sensitivity
imaging systems; optical readout; uncooled infrared imaging; focal plane array; substrate-free
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Fig. 12 Optical microscope images and roughness measurement curves of the L=90 pm, R=11 mm reflector
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Fig. 13 (a) Normalized intensity distributions and (b) integral intensity distributions of the L=90 pum,

R=11 mm reflector, coupled with the roughness function r(x)
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i 2 F R BT RL R DG YR R T B A 22 R R
G e R . PR TE K s SR U
I T8 BN ol SRR R AH AT 16 foR 2
PRGN T 2 Al S SR et RAFE & T

RRAE . 5 2 HE I AR 8 G IR B /)
T2 A% AR SE R HL L /I RT AT B 90 2 R
JEE o T JG s — DR LN E IR YT R TEIE . eAh ST
JB G J3E Xk Dt AL 1 2 W AR T T S e AR 8 D

0204002-11



2 M

NSz
3.5 REEERENMNIHIIIE

B XF b 3R BRI 43 BT 6 O A R R Y 3L A AR
HEAT T AHOCSE I B AIE . 250 1 U JC R IR FPA Y
FIERAFN 60 pm X 60 pm, KGR E N 50 pm,
L Veeco 627458 B I A51Z TCHE G FPA 1 5O
By il 242 2900 6 mm LA 17),

SLIG I ), TCHEE FPA [ E fERG B es% & |
FHROICE T BOLEE . 24 LL 0. 005y 25 i & 5% g
JEH% 5 I ZRGE R HE AR Bl A PRI BT Y e 5 T
AR AT DURE DN R e it e R . R
P O BRI 43 A 45 SR S 0 20 ) D o T AR BRERAE T
T8 AR TAETE 2 =0 F1—0. 38 mm B [ 2%
R B T X b SEIR A I i TR AR
TRt R, B 18 BOR T RGN K EE S
S Rl e 14 S5 30 £ 7E T 1T I8 e AR AL
B e A B ZRE AR A AT RGO R
R TR TR WS , IR T CUE P AR A 3 AN R DA
A B AR B TP S U R B T AR BRA 0. 1574k . X T4

Y /um

0.02
0.01

-0.01
-0.02

FEM i F 2428 6 mm 1 KOG 76 5 BLERE T 190
RN 11600 ', FEMRBRARAET .Y 1 H g
BEASTE T 2w =0 AL BF, RGEMOGE R BE N
21200 () ' R RLERAE SR B T 20 80005 4 T 1 8
Wkt — 2 THET 2= —0. 38 mm &b BT, RS K
17 ORI 6 REUE L 30100 ()1 Fb i AR
PR3 T 29 1.6 £, SCIG IS Y ) 18 i % TAFEF
Ziaire = —0. 38 mm Fl 0 AL 2 R Z LM, 42
(30100/21200) , 5 3IE 40 Hr L8 /Y TN {H Z LB 1. 45
(8. 7/6) AW &, XAEARKEE FIE Toh% R
A5 PSR R A IE WM . B RLRE R R R YR T
JE B RS 43 AT 45 L L AR ST SR AR A0 4 1 S 0 B
BT 20 BT 2 L 2 2 B0 1 38R B R Oy Skl
e R 2 BRI B IE A M 0 SR A L AR D
JSERY R TE S S T 45 R R RE AT B A
Ab3 B LBL N 1962 RO Y S 5 (A X KR BE D
TSR T X 322l G IK FPA 4545
I TR e i F AR B S M B

0 5 10

15 20 25 30 35 40 45
2 /pm

Bl 17 Veeco 2456 B UG5 1 (a0 OB AR = 4ETE 40 K (b) iy 3821 42

Fig. 17 (a) 3D profile and (b) curvature radius of the reflector, measured experimentally by a Veeco profiler
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Fig. 18 Optical sensitivities of the R=6 mm reflector with the optimization operation (xy,. =0, —0.38 mm)

and the conventional operation, which are determined experimentally
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