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Development of Mirror Mount for Ultra-High
Reproducibility Metrology

Wang Hui  Yu Jie Zhou Feng Wang Liping
(Changchun Institute of Optics, Fine Mechanics and Physics s Chinese Academy of Sciences s
Changchun, Jilin 130033, China)

Abstract In order to improve the reproducibility in mirror metrology, a mirror mount used in high repeatability
interferometer is developed, and simulations and testing are undertaken to evaluate the device. The deformation of
the mirror due to disturbance in the mount is analyzed with ANSYS and the reproducibility of different metrology
mount is calculated. The calculation results indicate that root mean square (RMS) of the reproducibility that the
mount can be achieved is better than 30 pm. The structure of the device is finally confirmed, and reproducibility
testing is carried out on high repeatability interferometer, the testing result indicates that RMS of the reproducibility
caused by the mount devise is better than 70 pm, which meet the 0. I-nm RMS requirement of the error budget.
Key words measurement; extreme ultraviolet lithography; high repeatability interferometer; finite-element
analysis; mirror mount for metrology
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Fig. 2 Type of kinematic mount for high reproducibility metrology. (a) Type of ball-V;
(b) type of ball-bearing; (c¢) type of ball-roll and linear bearing
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Fig. 3 FEA model of the optic mirror
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Table 1 Material properties
Density / Elastic Poisson
Material
(kg/m?*) modulus /GPa ratio
Zerodur 2570 90. 3 0. 25
Invar 8130 148 0.29
Epoxy 1220 0. 689 0.43
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Fig. 4 Deformation of the mirrors due to disturbance in the mount. (a) Figure change of F, influence;

(b) figure change of M, influence; (c) figure change of M, influence; (d) figure change of M, influence
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Table 2 Calculate of reproducibility of metrology

mount type 3

Disturbance Sensitive Figure RSS
load RMS /nm RMS /nm  error /nm
F,=0.28 N 0.014900 0.00410
M,=3.14 N+ mm 0.004625 0.01400
M,=2.22 N+ mm 0.000965 0.00210
M,=2.22 N+mm 0.000235 0.00052

0.026

3

Table 3 Reproducibility of different metrology mounts

6

Fig. 6 Mirror used in reproducibility test

Type of mount Reproducibility RMS /nm
Ball-V 0. 260 ’
Ball-bearing 0. 086 ’ RMS 0.1 nm ’
Ball-rotation and linear bearing 0.026 N ’
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Fig. 7 Result of wavefront reproducibility measurement
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Fig. 5 Mirror mount for the ultra-high .
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