@ 3 b &

2009 4% 2 54% 219 #: 2993 ~ 2997

I www.scichina.com csb.scichina.com

*
> s > >

P TP R/ RS T I %, VL 710072
* IR N, E-mail: yuanwz@nwpu.edu.cn

2009-02-26 Wik, 2009-05-08 #23%

Oé SCIENCE IN CHINA PRESS

E R HARRLE A (A HES: 50775189) PG I Tl KA1 18 SCAIHT R 4 (45 CX200611)%¢ Bhxi H

% :
, Dimple
5.19°,
[1.2] [3.4]
5~7
51 81 E}

(acousto-optic tunable filters, AOTF)=!
(liquid crystal tunable filters,
LCTF)®H | 3

Ketinl

112 V
4.88 pm.

(micro programmable blazed
grating, pPBQG)
chanical systems, MEMS)

(microelectro-me-

B

, Burns Bright s
(MUMPs®)
[10]
1°. ,Li i

>

Yu Y T, Yuan W Z, Yan B, et al. A new micro programmable blazed grating (WPBG) and its application to multispectral imaging. Chinese Sci Bull,

2009, 54, doi: 10.1007/s11434-009-0494-7

, 2009, 54: 2993~2997




i % 0B & 20005108 #5485 F19H

: , dimple ’
v, o, 1(b) , dimple
1 : ( 1(c)), dimple
1.1 ,
1 b
Poly0 7 ’
(Poly0) . ) 3(a) 120,
(Po;yl) dimple . 8 , 960
MUMPs ) 3.2 mmx3.2 mm. 3(b)
dimple
, , 2 um, dimple
’ , 0. 1.75 pm.
2 )
, dimple ; )
, dimple ) > ) 3(c)
dimple L ) > )
Dimple Y¢HfRER
(@) oo- ; (b) (c) 0
N

EIE

B 1 SR ] e R A T AR R
(a) WIRRIRAS . DM 2E S )5 o) ORI (b) 43BN ) V7 1N, dimple S5H) MO MU 5 RRICHEi: (o) 4BCBHL FRIAE] Vb (V7). el
PR LR B 0L 4 52 A TF A28 SRR, T SEBLINHEA 0

=l PaniiE etk Dimple

Al
Poly 1

Dielectric

Poly 0
BREE o
Nitride O

B2 MEZRERREHN I TZREREE

2994



15 kV x130 100 pm 21 44 SEI 15 kV  x3,300 5pum 36 44 SEI

K3 HIFERRE T g e
(a) FBAMHCRAG L T RIBEIT; () JOHRORERHHORIE, T L 2 M 5 dimple 259 5 T HLts (o) MBI AT 1 EPR (A

1.2 S
, / ,
(laser Doppler vibrometry, LDV, MLD-221D, 5.19%, 12 V. >
Neoark ). , , 5 ’
: / . , 112V
, 4.88 pum.
, . Littrow
o , (1)
) LDV AB(Lity=251nGp/N, (D
1oV C o g, 0 NABIHORINHENCK | KR LK 1 mm
’ 32 VI R 9 A DG R S R (e B T, A B L

’ BU] 2 R DRI 9 FE 3912 27 pm, BAE, 1 mm K2

100 V, 0 B PN R B2 BB 37).

[13]). 6

F=y

JELF v CCD 184

NI

INrEfa G (°)

[x%]

Emes

suE &
BURS

% 20 40 60 80 100 1
IXENEBE VIV
B 5 ARFEIEKshe T AR A KNS K
X FIREHHLEI00 V EIE, N AR s 235 iR R 4 810,
T 112 V 3R HE T A5 R R A h 3 A2 s s, BRI 200
FE 4 kiR AT SRR N A L e B R 4 R R SCHR[13]

ESk&Ees [ BEBKSE

2995



i % 0B & 20005108 #5485 F19H

2 CCD
40 V

, 70%. ' ’ oV
5V (5

40V

,’7(a). ' /\ /\

w1

_ N ERVER
O . ij

A A
g tomk 7

Bl 6 KB AT SRR IRt F T 2 i iR A A SR
SRENHLIE vy Vs KRR SM K 20 Rl Aa(Va> 1)

HR

, \
| - - . \

3 Y\ T o (®)

‘i

I /

f’ !

l,"’,r

iy

ceorn N
~— \

| WEp Rzt

B 7 () RAME T AR R HHE R i) 2t R AR SE I 7 42 I B K] (2) FIAR AL BABSE LR (b)

2996



4.88 um

100V 105V 110V 112V

)
K8 ZHIEBIREREER ,

FRRMACH FOBRET IR, FTlas g & CCD AINLIC SOUHay 55—

%25 ik

N=RENe NN BN

10
11
12
13

SHSE

3)
MEMS ;

Geissler P E, Greenberg R, Hoppa G, et al. Evolution of lineaments on Europa: Clues from Galileo multispectral imaging observa-
tions. Icarus, 1998, 135: 107—126[doi]

Colarusso P, Kidder L. H, Levein I W, et al. Infrared spectroscopic imaging: From planetary to cellular systems. Appl Spectrosc A,
1998, 52: 106—120[doi]
Romier J, Selves J, Gastellu-Etchegorry J. Imaging spectrometer based on an acousto-optic tunable filter. Rev Sci Instrum, 1998, 69:

2859—2867[doi]

Zhang L, Small G W. Automated detection of chemical vapors by pattern recognition analysis of passive multispectral infrared re-
mote sensing imaging data. Appl Spectrosc, 2002, 56: 1082—1093[doi]

Hiraoka Y, Shimi T, Haraguchi T. Multispectral imaging fluorescence microscopy for living cells. Cell Struct Funct, 2002, 27:
367—374[doi]

Levenson R M, Mansfield ] R. Multispectral imaging in biology and medicine: Slices of life. Cytom A, 2006, 69: 748—758|doi]

Shi T, DiMarzio C A. Multispectral method for skin imaging: development and validation. Appl Opt, 2007, 46: 8619—8626[doi]

Rouse A R, Gmitro A F. Multispectral imaging with a confocal microendoscope. Opt Lett, 2000, 25: 1708—1710][doi]

Lu R. Multispectral imaging for predicting firmness and soluble solids content of apple fruit. Postharvest Biol Tec, 2004, 31:
147—157[doi]

Burns D M, Bright V M. Development of microelectromechanical variable blaze gratings. Sensor Actuat A, 1998, 64: 7—15[doi]

Li X, Antoine C, Lee D, et al. Tunable blazed gratings. ] Microelectromech Syst, 2006, 15: 597—604[doi]

Mastrangelo C H. Suppression of stiction in MEMS. Mat Res Soc Symp Proc, 2000, 605: 105—116

Yu Y T, Yuan W Z, Yan B, et al. Characterization of a new micro programmable blazed grating. In: Proceeding of the 1st Interna-

tional Conference of the Chinese Society of Micro/Nano Technology (CSMNT), Nov.20-22, 2008, Beijing, China, Paper.38

2997



