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A Study on the Control and Estimation of Gap Sensor Offset in High-Precision Magnetic
Levitation Transport System
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Abstract

The high-precision magnetic levitation transport system is a transport device applying the principle of magnetic

levitation. So it is preferable for manufactory process of semiconductor and display industries. In this system, the gap sensors
are arranged discontinuously and turned on or off when the tray moves in the running direction. Therefore, precise gap data
is important for precise control of the carrier. However, a slight error occurs in the process of installing the gap sensor. So,
in this paper, we introduce the high-precision magnetic levitation transport system for OLED evaporation process. Also, we
propose a strategy for stable flight control and an offset algorithm for tracking installation errors transport system. The
performances of the proposed algorithm are validated through simulation.
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Fig. 1 High precision magnetic levitation transport system
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Fig. 2 Schematic diagram of high precision magnetic levitation
transport system
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Fig. 3 Levitation electromagnet and gap sensor of high
precision magnetic levitation transport system
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Fig. 4 Model of the levitation electromagnet system
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Table 1 Parameters of the levitation electromagnet model

Items Parameter Weight (kg)
Resistance R 35 [Q]
Number of turn N 512[Q]
Area A 0.0015[Q]
Permeability U 41077
Nominal current iy 1.505[A]
Nominal gap 2y 1 [mm]
Nominal voltage vy 5.269[ V]
Nominal inductance L, 0.247
System mass 28.5T [kg]
Gravitational cceleration g 9.8 [m/s?]
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Fig. 5 Conceptual block diagram of levitation control
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estimation algorithm.

Gap (mm)
Nax Nin Peak - to-peak
Before 1.2240 0.6190 0.6050
After 1.0280 0.9247 0.1033
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