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Abstract: By taking the mirror supported by a three-point mount used in a 45 nm immersed lithograph-
ic objective lens for a research object, a support structure model with the three-point mount by adhe-
sive connection was established to determine the influence of adhesive thickness on surface deformation
of the mirror supported by the three-point mount. The mirror surface deformation distribution due to
gravity was analyzed, and the effect of different adhesive thicknesses on surface deformation was dis-
cussed through analytical expressions. Then, a finite element model of “block-layer-mirror” was es-
tablished. The deformation of mirror surface was simulated for different adhesive thicknesses. The
simulation results show that the Root Mean Square(RMS) values of mirror surface deformation first
decrease and then increase with the increasing adhesive thickness, and it reaches a minimum of 1. 25
nm when the adhesive thickness is about 280 pm. Finally, surface deformation changes of the mirror

caused by the three-point support were tested through an experiment while adhesive thicknesses were
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200 pm, 280 pm and 400 pm. Experiment results show that surface deformation of the mirror is in a-

greement with simulation result, which verifies the validity of simulation results.

Key words: opto-mechanical system;mirror; three-point mount; surface deformation;adhesive; Finite

Element Model(FEM)
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Fig. 1 Installation scheme for mirror supported by

three-point mount
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Fig. 2 Three-point support for a vertical-axis mirror
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Fig. 3 Contour plots of computed surface deforma-

tion of mirror supported by three points
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Fig. 5 Finite element model of support block-mirror-

adhesive

K SR i R e AR o 10 2 R BE DN
ME AR 1 5 04 B 158 o I 2= o 77 M 2R s 2 B2 3
JE 2 BRI AR BRI | AR BN 2 5
JEE TR LR 31 By 22k A IR AR S
FEAETE JIAE F T 0 )2 T8 86 Xof S 559 45 T TR 114 5% Wi
WE RN 0~400 pm,
3.2 HRMEE

SCHE YR - B S B 45 KA RL oh B 9 KR R
M EZRPE SR 1 iR, R 1 TSI O E &
PET B S50 R AR SC 05 50 B 485 R AR S i
FMETHRITS%,

523 %
R MRS
Tab.1 Material properties
I/, KSR
BB e Rl
(g+cm ®) E/MPa
37§ Hh #2024 2.77 73100 0. 33
KZE  2216B/AJK.3M  ~1.2 689 0.43
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Fig. 6 Simulation results
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Fig. 7 Surface figure after deformation under different

adhesive thicknesses
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Fig. 8 Plots of surface figure RMS after deformation

vs. adhesive thicknesses
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Fig. 10 Flowchart of adhesive-injection process
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Fig. 11 Experimental process
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Fig. 12 Experiment results for 200 pm adhesive thick-

ness
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Fig. 14  Experiment results for 400 pum adhesive thick-

ness
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