6% 1L o R TR Vol. 16 No. 11
2008 4E 11 H Optics and Precision Engineering Nov. 2008

XEHS 1004-924X(2008)11-2204-05

ATHRFMENE R XL T Z R IR R M A

EmE Kk FLE-E, T WL AAR, EHE
(1. PEBZK KELFBENREDERZ LAALFEREALRE, 4 K& 130033;
2. PERFR R AER.ILE 100039)

FEE 0 P O S B AR 14 2B 206 20 I A 2 S RO B 2 T AR AR N g R AT TR S . IR T O 20 i 4k
J2 T LB I Y G [ 4 T T B A TS T A DG 2 IR R A 2 0 T R DR R A 2 R BT, R 4R L 2 k-
BERESS A0 L2 RO T 5200 20 e v 700 27 5k v (] 25 40 J2 9 IR 2 O 220 e 1 ] AR, 3 ok s o 2 k5 L ok R P B T R
A5 (8] 110 795 23 4 TR S B ) 5 A D T AR5 A 4 B TR A AE R AR L ) R0, R AR BRI T 620 pum X 500 pm X 2 pm, &S
12 pm R I B 45 R

X B WMRAHE;EEAANBRBRERAEN

MESES . TN305.7  XEFRIREG:A

Laminated photoresist layer technology and
residual stress control for micromirror fabrication
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(1. State Key Laboratory of Applied Optics, Changchun Institute of Optics, Fine Mechanics and
Physics, Chinese Academy of Sciences, Changchun 130033,China;
2. Graduate University of Chinese Academy of Sciences. Beijing 100039, China)

Abstract: The laminated photoresist sacrificial layer technology and residual stress control in mi-
cromirror fabrication were investigated. Pollution problems in electroplating related to the photoresist
sacrificial layer were discussed and their solutions were proposed. Through experiments,a new fabrica-
tion process is developed to solve the problem that the solvent in upper photoresist penetrates the elec-
troplating base metal layers and dissolves the sacrificial layer to damage middle layer; the thicknesses
of two kinds of metal films with different stress states in evaporating and electroplating processes are
controlled to remove the residual stress on the surface of a micromirror. Employing these new technol-
ogies, the perfect flat micromirror with the size of 620 pm X500 pmX2 pm, and air gap height of 12
pm is fabricated successfully.
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Fig. 1 Scheme of micromirror
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Fig. 2 Fabrication process of micromirror
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Fig. 3 Microscope picture of photoresist surface after

electroplating
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Fig. 4 Scheme of laminated photoresist
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Fig. 5 Microscope pictures of photoresist sacrificial

layer with normal baking cycles
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(a)Micromirror plate curling up
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Fig. 6 Micromirror plate curling due to residual stress
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Fig. 7 SEM image of micromirror
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