#31% Hl2m b= = SO Vol. 31, No. 12
2011 4 12 A ACTA OPTICA SINICA December, 2011

LTAM I X 2 SRR S BERE S BT B 0 5
SELIE T S

(1 P E R B B G AL S W B ST B D E R B S S AR KR 130033>
PR E R EBE DT A BT . AL 100049

TE B PRIRRR A UG MR 23 (8] 440 S8 T o 5 A BT 5 AUk ) 2 i o AT 4% L S I W 0 Y O 1 A AR B R R R AR
SR o LA 25 GRS IR B Sy S B 1 134 225 (] 8] o] s A B ok 7 48 21 A0 5l 3 ASCHR AR O AT Bl A A AT S B S
Rl 5L ST . BRI BT T 2 GURUS I B 5 W R R ThRLRE 2 A IR 3 Y B R L A5 B 2 UL B B
v i B PRV B SR R BR 229 £0. 18 i, S5 S5 T 3 TATAEL S 32 #) 35 XA R O 150 nm Al 200 nm., MR 45 52 36 F 7 20 Ee
IR AT e I 2 VORI -SRI T 2 R B IR W L LI 5 ik 1 AR R 22 GBS S B 3 TR R JEE 3% O AR
(RMS) {2 90. 23 nm, & B @ BEER ZE M 0. 1 pm, FEACH 2 RGBT 2K

REER DL S B M et s 2 GRS B 2 IRV ] 5 b e 5 6 T RELRE

FESERS 0433.4 XEHRIRAS A doi: 10.3788/A0S201131.1222005

Simulation and Fabracation of Multi-Micromirrors Used
in Infrared Spectrometer

Zheng Ying"? Liang Zhongzhu' Liang Jingqiu'
! State Key Laboratory of Applied Optics, Changchun Institute of Optics, Fine Mechanics and Physics ,
Chinese Academy of Sciences . Changchun , Jilin 130033, China

* Graduate University of Chinese Academy of Sciences ., Beijing 100049, China

Abstract With the modernized development of environmental science, weather observation and space detection and
so on, it is an urgent requirement to carry out the research of portable and real-time supervised Fourier transform
spectroscope in the leading basic research. A new micro-spaced modulated Fourier transform infrared spectroscope is
proposed, without moving parts in this configuration. Thereinto, two multi-micromirrors are the key components in
the interferometric system. The effect on the recovery spectra of the height of steps and the roughness of reflective
surfaces in multi-micromirrors is simulated, and the height error of steps that can be tolerated by the system is
40.18 um, and the biggest roughness is settled at 150 and 200 nm. The multi-micromirror is fabricated by
lithography-electroplating. The test result of the roughness of the reflectives surfaces of the multi-micro mirror
(RMS) is 90.23 nm, and the height error of steps is =0.1 pm, which meet the requirement of the design.
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Fig. 1 Schematic diagram of space-modulated Fourier transform infrared spectrometer
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Fig. 2 Sketch of multi-micromirror

FERSEIL 53 By ik Bt o B0 AT 3.4,5,8 Fil 10
e, X R F) K43 S 0. 333, 0. 250, 0. 200,
0. 125F10. 100 pm " 5 WA~ 22 ARt B 1) 35 TR

B BEAHAE 0~350 nm Z[A] . HL 50 41AS [m] (1 4 i
A K 2 )55 615 B S5 AR BT OGS B E AT
P SR FRWI, RO 0 I 1R B A 2 9K
S 5B 2% AR R B 1 3 i 3 K. B/ 3 (a) Ry FEAR
RETHEFEOEREE . B 3(h) A T A2 %%
S BE B RS FE 4393 2 100 nm F1 50 nm B & 50
TR R, 22 R R S R X AR DS 1 kS
S ] LLZE . B 3 (o) RS 22 O S L
B B 53 51 R 200 nm F 350 nm B {9 & RO 3 1A
DG FL L 5915 5 Bl MR M v DA 3R T LR
X B2 DT 1 52 W 2 R 22 R S A 1Y) 3R TR R
JE B 25 BRAE 23 51 2 150 nm Al 200 nm,

2.5 2.5 ~25

~ @ ~ |(® \TE ©)
= E20 >~ £2.0 >
‘E’ E %, g g 2.0
g9 gLL5 g
g% 1.5 3 é % E 1.5
2810 Eswo £ 10
8 B Q 3 8
8F 2E 2 &
&s 05 Hz05 NE 05

= 0 ~ FLVPPR A " . ~ OMWW“ At mlmw.%.\"

0 0.1 0.2 0.3 0.4 0 0.1 0.2 0.3 0.4 0 0.1 0.2 0.3 0.4

Wave number /um™!

Wave number /um™!

Wave number /um-!

B 3 22 AR P B I S T R TR RLRS B i & EDOB IS I . (a) 0 nm, 0 nm; (b) 100 nm, 50 nm; (¢) 200 nm, 350 nm

Fig. 3 Recovered spectra of the reflective surface of multi-micro-mirrors with different roughness (RMS). (a) 0 nm,

0 nm; (b) 100 nm, 50 nm; (¢) 200 nm, 350 nm
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Fig. 4 Correlation as a function of standard deviation
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Fig. 5 Manufacturing diagram of multi-micromirrors by lithography-electroplating
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Fig. 6 Multi-micromirrors with reflect coating
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