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Fig. 1 Schematic of the wavefront aberration testing

stage for lithographic projection objective
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(a) Isometric view of the phase-shifting device
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(b) Top view of the phase-shifting device
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Fig. 2 Diagram of the phase-shifting device
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Fig.3 Schematic of bridge-type displacement

amplification mechanism
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Fig. 4 Quarter kinematic model of bridge-type
amplification mechanism
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Fig. 5 Curve of input displacement and amplification ratio

of bridge-type amplification mechanism
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Fig. 6 Deformation diagram of phase-shifting device
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Fig.7 Stress contour plot of phase-shifting device
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Fig. 8 Diagram of first-order modal of phase-shifting device
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Table 1 The first 5 models of phase-shifting device
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133.926

Modal order Modal frequency/Hz

1 122.78
2 134.55
3 441. 23
4 448. 44
5 449. 64
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Development of Phase-shifting Device of Wavefront Aberration Detecting
Stage for Lithographic Projection Objective

QI Ke-qi, XIANG Yang
(State Key Laboratory of Applied Optics s Changchun Institute of Optics, Fine Mechanics and Physics
Chinese Academy of Sciences, Changchun 130033, China)

Abstract: To meet the requirement of phase-shifting measurement of the wavefront aberration detecting
stage for lithographic projection objective, based on theory of Shearing Interferometry., a phase-shifting
device is designed. Bridge amplification mechanism is adopted to obtain a larger amplification ratio and a
relatively compact structure. The theory of the bridge amplification mechanism was analyzed and
discussed, and the functional relationship and its curve between input displacement and amplification ratio
were obtained. To make sure the availability of this structure, nonlinear finite element analysis was
proceeded. And the results meet the requirements of phase-shifting device of wavefront aberration
detecting stage.

Key words: Lithographic projection objective; Wavefront aberration; Phase-shifting measurement; Bridge-

type amplification mechanism; Finite element method



