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Abstract ; An adjustment mechanism with slit diaphragm flexures is designed to keep the optical elements with
higher guide precision while maintaining higher accuracy of adjustment. The stiffness of the slit diaphragm
flexures structure is analyzed using the elastic mechanics stress function method. The ratio of the radial stiff-
ness to the axial rigidity is taken as the objective function to optimize the dimension parameters of the slit dia-
phragm flexures structure. Under the condition of not exceeding the yield stress of the flexible structure materi-

al, the optimal value of the stiffness ratio reaches 1 573. 6. A larger stiffness ratio can reduce the coupling dis-
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placement of the adjustment mechanism, so as to improve the guide accuracy of the mechanism. This mecha-

nism is easily fabricated and assembled, and allows adjustment of three degree of freedom (6,-6,-Z). The

stiffness of the slit diaphragm flexure is simulated and analyzed. The resulis show that the ratio of radial stiff-

ness to axial stiffness is 1 660.4, and the error between analytical value and simulation value is 5.23% ,

which proves the validity of the stiffness analysis method. The optimized structure has an axial adjustment

stroke of 2. 09 mm, an adjustment stroke of +16. 6 mrad about the x-axis deflection angle and a +14. 4 mrad

deflection angle about the y-axis, which satisfies the large stroke adjustment requirement of the optical

element.

Key words: lithographic objective ;adjustment mechanism;slit diaphragm flexures ; stiffness ratio ; guide preci-

sion
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Fig.2  Sketch of evenly distributed actuators
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Tab.1 Value of optimized parameters

b/mm h/mm d/mm

r/mm a/(°) maxf( X)

13 1.25 1

139.5 16 1573.6
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Tab.2 Comparison between performance parameters of the slit diaphragm flexures and simulation valves

The axial stiffness/ (N » mm™")

The stiffness ratio

The radial stiffness/ (N « mm™")

The theoretical value 14.61
The simulation value 14.34
The relative tolerance( % ) 1.92

2 2996 1573.6
23 809 1 660. 4
3.41 5.23
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