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Analysis and compensation of positioning error for aerostatic stage

Jooho Hwang, Chun-Hong Park, Chan-Hong Lee(KIMM), Seung-Woo Kim(KAIST)

ABSTRACT

A 250mm stroke aerostatic stage, which detects position with laser scale and is driven by linear motor, is made and

analyzed positioning error in 20+ 0.5°C controlled atmosphere, aiming at investigating positioning characteristic of ultra-

precision stage. We prove this aerostatic stage has a 10nm micro step resolution by experiment. By means of analyzing laser

interferometer system, the scale of measuring error is about 0.2~0.4pum according to refractive index error from missing the

temperature change. To improve laser interferometer system, compensate refractive index error using measuring data from

thermocouple. And, confirm 0.10um repeatability and 0.13pm positioning accuracy using the compensating refractive index.

Also, we confirm 0.07um repeatability of the stage using capacitive displacement sensor
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Fig.2 Micro step response of stage
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Fig.3 Positioning accuracy of aerostatic stage
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Fig.4 Comparison of measured displacement between
capacitive sensor and laser interferometer
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Fig.11 Repeatability test using capacitive sensor
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