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ABSTRACT

Rotary stages in semiconductor, display industry and many other fields require challenging accuracy to perform their
functions properly. Especially, Axis of rotation error on rotary system is significant; such as the spindle error motion of
the aligner, wire bonder and inspector machine which result in the poor quality products. To evaluate and improve the
performance of such precision rotary stage, undesired movements on the other S degrees of freedom of the rotary stage
must be measured and analyzed. In this paper, we have measured the three translations and two tilt motions of the worm
gear type spindle with high precision capacitive sensors. To obtain the radial error motion, we have used Donaldson’s
reversal technique. And the axial components of the spindle tilt error motion can be obtained accurately from the axial
direction outputs of sensors by Estler face motion reversal technique. Further more we have designed and developed the
sensor mounting jig with standard cylinder for reversal method.

Key Words : Semiconductor, Axis of rotation, Donaldson’s reversal technique, Estler face motion reversal technique, Error
motion, Capacitive sensor
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(b) Elimination of drift component

Fig. 1. Drift component data and its elimination.
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Fig. 2. Schematic of the Donaldson reversal method.
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2.3.1. Donaldson’s Reversal Method
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Fig. 3. Schematic of the Estler face motion reversal method.
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2.3.2. Estler Face Reversal Method
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(a) Precision Stage and measurement system configuration
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(b) The separated reference cylinder for reversal method

Fig. 4. Measurement system and reference cylinder.
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Fig. 6. Results of 5-DOF Synchronous and Asynchronous
error motion polar plots.
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