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Micropositioning of a Linear Motion Table with Magnetic
Bearing Suspension
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Abstract

This paper presents a design and performance of the 6 D.O.F. linear motion table with a magnetic bearing

suspension.

The linear positioning of the table with a 150 mm stroke is driven by a brushless DC Linear motor

and the other attitudes of the stage are controlled by the analog PD controller with magnetic bearing actuators.
Each magnetic bearing unit which consists of 3 electromagnets ,3 capacitance probes and 3 backup bearings
affords controlled forces by detecting the air gap between the probes and guideways.

An integral type capacitance probe amplifier is equipped on the upper plate of the table so that the probe line
to the probe amplifier can be shorter therefore the problems due to the stray capacitance and noise can be

reduced.

From the pitch-yaw errors measured by the autocollimator, the vertical and horizontal straightness errors of the

table are derived that they are maintained below 1 pm over 100 mm stroke.

The positioning accuracy of the

linear motion is maintained below 2 um and the repeatability error is below 1 pm.
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Fig. 4 X-Y micropositioning stage for probe station
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Fig. 5 Basic circuits of the sensor amplifier
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Fig. 6 The calibrated data of one sensor
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Fig. 7 Block diagram of the control system

Fig. 8 Controller system with current amplifiers
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Fig. 9 The stiffness of the table
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Fig. 10 Experimental set-up for straightness
measurement
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(a) Vertical straightness error of the table
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(b) Horizontal straightness error of the table

Fig. 11 Straightness error of the table system
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Fig. 12 Experimental set-up for the positioning
error measurement
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(a) Positioning accuracy of the table
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Fig. 13 Positioning error of the table with
longitudinal direction
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