SR A 4208 #1035 (2003 10 Y)
Journal of the Korean Society of Precision Engineering Vol. 20, No. 10, October 2003.

25 x|

ro

& EQo|fhag ZHYAHE ol
HAZE 2at

vl 29, 24, d&”

Real-time Compensation of Motion Errors Using Extended
Twyman-Green Interferometry

Eun Deok Bae”, Jeong Seok Oh* and Seung-Woo Kim"

ABSTRACT

This paper presents an extended Twyman-Green inferferometry that enables simultaneous and real-time
measurement of 5S-DOF motion errors of the translational moving stage. This method uses a null balancing technique in
which two plane mirrors are used as target mirrors to generate an interferometric fringe utilizing the optical principles of
Twyman-Green interferometry. Fringe is detected by 2D photodiode array for high-speed measurement. Errors are then
independently suppressed by activation of piezoelectric actuators through real-time feedback control while the machine
axis is moving. Experimental results demonstrate that a machine axis can be controlled with motion errors about 10 nm
in linear displacement, 0.15 arcsec in angular displacement.
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Fig. 2(a) Fringe nulling for initial setup
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Fig. 2 Concept of null balancing control
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