314, 1200 i o 5 b i

Spectroscopy and Spectral Analysis

i Vol. 31,No. 12, pp3412-3416

December, 2011

MOEMS frf 3% 1 BE S i L B L L it 5 5258

RHE, AW, KEE, FEE

HIRRAH AN AT 5 R B R E G R0 %, R EOR MR G HOTHE AL S, HIR

400044

# =E MOEMS(micro optical electronic mechanical system) {5 1Al 7 1A% 3= 5 1) FH A8 18 4 40 Bl 32 1 52
PUEAAS PN 8 G it HAT IO e % 52 BUDK o A5 5t JC T LB AR S B e Ik R . R B
& BV, ARSI A, % MOEMS 308 B G BT, REE RCT S5OGIEE Z I 7 & . A SCR
GERAR T2 GG U S5 5 A RSB KR, SRR A, SEBDGIE o B sclt . &5, $&ih TS
BRI 2 (] SR ARG T P 2 0 20 R s, BT L, IR I S H . I, PR, AT, 45
RRY]: DGR TSN D AN s AT Z RS BOGRE /- PR IOk — s 25 AR AR EKR
MBI HE N B ARG ITT P IS s LRI B GER AL 1. 818 pm, RIT/MHESIN 2. 278 6 nm,

KA
fE 4SS TH744. 1; TH741

SRR L JGIEY s MOEMS
XEkFRIRED: A

hf[i

5l

PRI LLAME A T By S IR O 1 Wi LA
FUARBUIN . TeAGAGIN S5 R s IZ 0 T A& OG0 A
PZEAIHT . RICHEFE GG o IELLAM I E AR B X 655
TGS T AR ISR A R B R T RORD R B
Hh RIS PR R B LR B A AR RE AN AR
SEVCTHRRR . P IHOEHE BOGE R 28 7 B A 2 i 2130
RO LLAMCIEASCR AT, T4k ENRMEDEIECE T
BRI . 2007 4FH PR AL BERGSF A2 H kb T Bl 41
SMETEA R K sp G IR B T S ae i 6 s 747, 5k
SEPR N EDELHOEIE L. R 2030 4> CCD Rt AT 4RI 5
BT ST SRS N e &2 s eibiiean
HINETEAS s S0 v SR M Th A Sy (L BT DB 1R 3%
WA TR RE s [FIAF ARG B AL 7 T A0S <5 A
P — Bl T MEMS fifthk 2 48 70 0L T, 45 bR A
R PRAEIA TR 053 ] WML R X — R IS5
HRIER DA G HOTHE, 2 A DEIR D4, ASHELr
AR, BREE, QOTHISF I B B B

MOEMS Fefg i (6 A * 32 2 ) P 0 1 o 43 156
i S BRI ARG . B JO B A S Bk b {5
it T LRI SC B I PR . RO B . R

FE B 2010-12-25, 18iTHH]: 2011-03-12

DOI: 10. 3964/]. issn. 1000-0593(2011)12-3412-05

N RAMREENL L. MOEMS 5T I [ 3t 5 1 R BDETE 0
FEAER IR, TGRS ST AT B PR 2 i 200 3
AT HTRAL

AT LIREEIRAE A WFTE NS 5+ TEALGE LA A5 0 4>
PR ER IR B TRAR . REERI T T MOEMS
BE I O R A R 2R . R (R B A BE, s
ARG BRERL . DREBREERTI R s A5 AR AR A 1 A
FEXEREAL AR 2 BT 20 HT s WP FAT MRt B gz 1%
TS R . PR A A AR A DL 23 5 O 1
P E, X MOEMS S i 63 SO AL BEAT I 3. 2345
BRIE AN IRV i

1 SBOERE POEA L
MOEMS BRI (AL N 1R JEs

lf
_______ +_“?f§5__A

/]
]
|
|
]

X Xi

slit mirror grating mirror dmd mirror  detector

Fig. 1 Structure of micro mirror

HETE: W% X IREE VN R 55 E bRk 4 /635 B (2007DFC00040) , [E 5 ok g AR 454 0% 42351 H (CDJXS 10 12 11 46),
R B+ 34391 H (CSTC2008BC3002) Fl[E % H AR B2 3E 4101 H (60708017) ¥ i)

VEB M SORERE, L. 1984 4F2E, FPR R HAFsT AL

e-mail; yiyang. xx(@hotmail. com; yiyang 3(@163. com



12 1]

JeikeE S T

3413

YU LT PRAEHE ARG, i G EER OB, b
B Z A B ARG B IRAE BT B b B G T AT A
B oo UG B BRI A b SR A S0 B 0 S 5 P X
IO E 5 . KE R A AL BUSAF B S AR A 5 B ORI . RS

R RlBE R 1 024 X768 A~/IgE 7 (BT KO 10. 8
pro) 2 FERFHLAKEN T AR 2 A A £ 10° R % . B
XG4 TF O PARIARS ol P HOT R S S BB Y it
i, DI RE .

207 x10° 209 x 10
1.51 1.5+
1.04 1.0~
0.5 1 0.5
@
1 0
-1 1 0
x x 107 g

5

1.5 x 1073
Ax
1.0
0.5 -
(b) (©
. 0 . .
10 0 2 4
x 107 Wo x 107

Fig. 2  Slit image of diffraction limited system which uses different silts with different widths (a) the distribution

of energy (b) the variation trend of maximum energy (¢) the variation trend of half power bandwidth
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Fig. 3 Comparisons of spectra as the results of the filter tested by micro mirror system (a) the width of the slit plotted with solid
line is 180 pm and the width of the slit plotted with dotted line is 300 pm; (b) with the width of the 180 pm slit, the pixel
numbers plotted with solid line are 128 and the pixel numbers plotted with dotted line are 64; (c) pixel numbers are 256,

128, 64 and 32; (d) the micro mirror numbers in each column are 256, 128, 64 and 32
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The Optimizing Design and Experiment for a MOEMS Micro-Mirror
Spectrometer

MO Xiang-xia, WEN Zhi-yu, ZHANG Zhi-hai, GUO Yuan-jun
National Key Laboratory of Fundamental Science of Micro/Nano-Device and System Technology, The Key Laboratory for Opto-
Eletronic Technology and System under Ministry of Education, Chongqing University, Chongqing 400044

Abstract A MOEMS micro-mirror spectrometer, which uses micro-mirror as a light switch so that spectrum can be detected by
a single detector, has the advantages of transforming DC into AC, applying Hadamard transform optics without additional tem-
plate, high pixel resolution and low cost. In this spectrometer, the vital problem is the conflict between the scales of slit and the
light intensity. Hence, in order to improve the resolution of this spectrometer, the present paper gives the analysis of the new
effects caused by micro structure, and optimal values of the key factors. Firstly, the effects of diffraction limitation, spatial sam-
ple rate and curved slit image on the resolution of the spectrum were proposed. Then, the results were simulated; the key values
were tested on the micro mirror spectrometer. Finally, taking all these three effects into account, this micro system was opti-
mized. With a scale of 70 mm><130 mm, decreasing the height of the image at the plane of micro mirror can not diminish the in-
fluence of curved slit image in the spectrum; under the demand of spatial sample rate, the resolution must be twice over the pixel
resolution; only if the width of the slit is 1. 818 pm and the pixel resolution is 2. 278 6 pm can the spectrometer have the best

performance.
Keywords Resolution; Micro mirror; Spectrometer; MOEMS
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