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ABSTRACT

After the industrial revolution in 20 century, the world are preparing for new revolution that is society with knowledge for
a basis such as IT(Information Technology), NT(Nano Technology) and BT(Bio Technology). Recently, NT is applied to
various fields that are composed of science, industry, media and semiconductor-micro technology. It has need of IT that is
ultra-precision positioning technology with strokes of many hundreds mm and maintenance of nm precision in fields of ultra
micro process, ultra precision measurement, photo communication part and photo magnetic memory.

This thesis represents optimal design on ultra-precision positioning with single plane X-Y stage and development of
artificial control system for adequacy of industrial demand. Also, dynamic simulation on global stage is performed by using
ADAMS (Automated Dynamic Analysis of Mechanical System) for the purpose of grasping dynamic characteristic on user
designed X-Y global stage. The error between displacements from micro stage and from FEM(Finite Element Method) is
3.53% by verifications of stability on micro stage and control performance. As maximum Von-mises stress on hinge of micro
stage is 5.981kg/mm? that is 1.5% of yield stress, stability on hinge is secured. Preparing previous results, optimal design of
micro stage can be possible, and reliance of results with FEM can be secured..
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Fig. 1 Modelling of Ultra-precision single plane X-Y
stage using ADAMS
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Fig.2 X-Y displacement of ADAMS model
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Fig. 3 X-Axis displacement of ADAMS model
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Fig. 4 X-Axis velocity of ADAMS model
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Fig.5 Y-Axis displacement of ADAMS model
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Fig. 6 Y-Axis velocity of ADAMS model
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Fig. 7 FEM model for Micro Stage
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Fig. 9 Schematic Diagram of Ultra Precision Positioning
System
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Fig. 10 Hysteresis curve of Piezo Actuator, FEM and
Micro Stage, Deviation curve of FEM vs Micro Stage
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Fig. 15 Resolution layout of ContolDesk for dual servo
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