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Model-based Control Techniques for Large-Scale High-Precision Stage

Wataru Ohnishi*, Member, Hiroshi Fujimoto*, Senior Member, Koichi Sakata*™, Senior Member
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High-precision positioning stages are an important apparatus in the semiconductor and flat panel industries. This

paper reviews the model-based control techniques utilized in the feedback and feedforward control of the positioning

control system. Multirate feedforward control with preactuation is an exact inversion of the discretized plant and it is

effective for the reference tracking performance. Model-based feedback control using multiple sensors enhances the

feedback bandwidth and improves the disturbance suppression performance. Additionally, this paper introduces new

structures and control techniques achieving lightweight, high-thrust, and low disturbances.
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Fig.1. Block diagram of a two degrees of freedom control.
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Fig.2. Cart model and its Bode plot.
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Fig.3. Plant discretizaiton by zero-order hold.
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Fig.4. Pole-zero map of the cart model.
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Fig.5. Simplified block diagram of the multirate feedforward (only feedforward path is shown).
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Fig.6. High-precision stage ®.
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Fig. 15. Pneumatically actuated stage ©?.
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