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A Study on the Ultraprecision Positioning Characteristic of Aerostatic Stage

J. H. Hwang(KIMM), J. C. Kim, J. H. Lee(Samick Industrial Co.,, L'TD.), C. H. Park{KIMM),

ABSTRACT

An aerostatic stage has frictionless behavior, so it has a advantage of investigation into positioning characteristics.

A one-dimensional acrostatic ceramic stage with ballscrew driven and laser scale feedback system is manufactured,
aiming at investigating positioning characteristic of aerostatic stage, especially position error and repeatability, we
analyze positioning behavior with other factors such as angular error, temperature,

Experimental results show that the aerostatic stage has a 10nm micro step response. Comparing experimental
results and calculated abbe’s error, we confirm that mean of position error is owing to angular error. And, also we
confirm the temperature is dominant factor of repeatability in ten nm order,
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Fig.1 Schematic diagram of acrostatic stage
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Table 1 FElement of acrostatic stage
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Fig. 2 Micro step response of stage
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Fig. 3 Positioning error according to attaching
point of reflector
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Fig. 4 Angular error of stage
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Fig. 5 Calculated position error from Abbe's principle
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Fig. 6 Positioning accuracy of acrostatic stage
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Fig. 7 Comparison of displacement of stage between
capacitive sensor and laser ‘interferometer
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Fig. 8 Temperature of scale supporter and atmosphere
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Fig. 9 Comparison of measured and calculated
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Fig. 11 Position error of stage (Zum/step)
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