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Structure design of nanometer positioning stage with a large stroke
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Abstract: As the performance of a scanning interference field lithographic system using static three-
step splicing exposure method is related to the positioning accuracy and stability, this paper designs a
2D positioning stage with a large stroke to achieve high positioning accuracy. The friction drive and
piezoelectric ceramic micro displacement mechanism were combined to form a macro-micro feed
mechanism. A closed gas hydrostatic guideway was used to drive the stage to implement the raster
indexing and scanning movement along X, Y directions. The friction driving mechanism and aerostatic
bearing structure were optimally designed in detail, and the natural frequency of overall structure of
the stage was calculated by finite element analysis. An autocollimator was used to test the linearity of
the guideways in X, Y directions,and results show that yaw and pitch accuracy in both directions are
within & 0. 04 pm. A laser interferometer was taken to detect the positioning accuracy and positioning
noise of the guideway in X direction and the result shows that for the stage with a stroke of 220 mm in
X direction and 300 mm in Y direction, the positioning accuracy of X direction is better than £5 nm,
and the positional stability is better than £ 25 nm, meeting the requirements of scanning interference
field exposure system stage for nanometer positioning precision.

Key words: scanning interference lithographic system; high-precision stage; gas hydrostatic guideway;

friction drive; nanometer positioning
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Fig. 6 Natural frequencies and shapes of stage
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