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Infrared dynamic scenes generating technique based on MEMS

Shi Rui, Xu Chang, Xu Rui, Shi Nuo, Yang Yang, Qian Lixun, Wang Xin, Li Zhuo
(Photo-Electronic College, Beijing Institute of Technology, Beijing 100081, China)

Abstract: A technique of dynamic IR scene generation based on MEMS was presented. The theoretical
model of IR scenes display film based on visible/infrared image film transducer was established. The
MEMS technological processes of fabricating the film were introduced. The film with 512x512 pixels was
produced, and the pixel size of the film was 35 wm. Based on the IR scene generation film an IR
dynamic scene generator was built. The performances of the IR dynamic scene generator were studied
experimentally. The IR scenes display film based on visible/infrared image film transducer can be used in
two wave bands from 3 pm to 5 wm and 8 wm to 12 wm. The spatial resolution of the IR dynamic scene
generator is 14 lp/mm. In the wave band from 3 wm to 5 um, the equivalent blackbody temperature can
be from 250 K to 440 K, and in the wave band from 8 pwm to 12 wm, the equivalent blackbody
temperature can be from 250 K to 400 K.

Key words: infrared dynamic scenes generation; micro-electro-mechanical systems(MEMS);

visible/infrared image film transducer; simulation

W is B #9.2015-06-07; {&iTHHF.2015-07-10
TEH BN i85 (1980-), &, 1+ 4, FEMSF L4 H AR 57 H D7 . Email:bitsr@126.com
SIffE Y. 22 .(1958-), B, %, WA S0, 322N 2T A0 3h A R 05 B 55 D5 1 A5 , Email:lizhuo@bit.edu.cn

0204002-1



aohligk T2

% 2 4 www.irla.cn % 45 %
1.2 ETF MEMS £ AR B9 A] I S¢/4T b B 45 #e iR
0 51 & HEF MEMS (1 0] UL /4T SN L 3 174 1 S

VE R 2L A0 2 S 05 5 &R e i DG R A
21 A B A5 MG A e B R R AR S 00 % 25 AR
PLE AR AT SR LLAME SRR, SR 214 A
RPN B 28 PR B AR AT S BRI . H AT ZLAk
BNAS MG A B AR AT LS Ry B 42 4 St A 0 S )
RUFP,  F BEL R 2 RN 3O A A8 B 91 45 T8 T B R
SRR 33k AR ) T AR DA X R B (R T2 M
K, A& B Bt TR A G IR RN R - 1 B 14 (DMID) 45 &
TR SR R X B R B 1 R ST (R AR T
ZE A, DMD g TAERT TG ZL R | i HAE %
P B P A AEAR 3R RS 5 A AR T 77 A A7 S 45 )
A SCrh R MEMS BARSIE T —F s 43 R 1)
AT DS/ 2T A MG S e AR, P LA AE B 3~5 wm T 8~
12 pm PN B I 20 A1 S

1 AIDSE/ET5h B R e e

1.1 AT SE/AT 5P E G iR B 3 R AR B

Yo RS B W AR TET S AR I TR 23 R Sy i
W T OERER TR RIS 2 A LD AN R OB RR
SRR TN, AT UG RE Rl , B R il
Thims o R S O AR S =k 5 3 T R B 5
ISP SR 0 EEARE, B ) RO AR N IR Ak
TEHZS G WA R R FAAE S Rl T35 R Y
5N IR ] LB 220 A HAEIE i PR S
I TS, W] WL ZT AN B A R B T
JEHUT AR, n] WG/ Ak BB e i i AR T I I fiE
e IRLE 2 S AR A il B AR PR A A T
T o DR A S0 Py A SR MR A T PR A e 11 B2 BE R AR
W YN AR TT ) EBCA IR AR iR ) A
TELOCIR RS T, e I 1 (1 L 42 Bt ok 1) 12 [ (1
ASAE KA T U] — GG 07 Rl

*T o aT
kdﬁ—so'(Tl—Tl))=depW (1)

A T NIRRT 5 & N e BB R 1 R R
To N IRSEEIRE sk N A i) e 5 280 d it
HR AR JEEJEE 5 p N e M AR 5 T2 5 ¢, R B IR ) HE S T
WA o IR - 2 WL, A ERS—
TR RS 20073 ) AR FA A A0 S5 X Je 8 58 2 1 i
JEAS LB R

PEMEAE AR, AT MEMS 5 ARAEARS Az i &
2 A B T DI I WA 2T & S DXl RN 21 A 4 4
il X, A~ 0] WSS 2T AN S DX A 24— %
JG, A WOG/AT AN B S5 R 7R B A 1 B

Visible light
absorption and
IR radiation

Support

IR radiation
suppression

(a) e s

(a) Structure of the film transducer

(b) ARG
(b) Single pixel
Pl 1 W1 UG£ A1 PR e fh i R 25 4 7 T )

Fig.1 Schematic diagram of the visual/infrared image film transducer
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Fig.2 Process of the film transducer production
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Fig.3 Schematic diagram of IR dynamic scene generation system
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Fig.4 Structure of visible/infrared image film transducer observed

by the microscope
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Fig.5 Diagram of IR spectroscopy experiment equipment
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Fig.6 Spectrum of the IR dynamic scene generation system
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Fig.7 IR image generated by the IR dynamic scene generation

system
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Fig.8 IR image generated by the IR dynamic scene generation system
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