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Design of Electrostatic Suspension System

Jong UpJ eon”

ABSTRACT

Electrostatic forces have an advantage of directly levitating not only non-ferromagnetic metals but also semi-
conductors, such as silicon wafers, and dielectric materials like glass. This paper describes the characteristics of
electrostatic forces and electrostatic suspension system, followed by the basic principle of 1-DOF(degree of freedom)
electrostatic suspension system, and the structures of electrodes-for-suspension and voltage supplying methods to the
electrodes in 1-DOF model. This paper also discuss about the minimum number of electrodes needed to control n-DOF
motion of the suspended object and represents some desirable electrode patterns to stabilize the 6-DOF motion of the
object. In the near future, electrostatic suspension system is expected to be applied to industrial manufacturing processes,
for example, to the manufacture of semiconductor devices and/or flat panel display devices.
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Table 1 Maximum thicknesses of materials to be

suspended by electrostatic forces in air
environment
Materials Mass 3 M aximum
density(g/cm’) | thickness(mm)

Silicon 2.25 1.78
Soda-lime glass 2.5 1.6
Quartz glass 22 1.82
Aluminium 2.69 1.49
Steel 7.86 0.51
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Electrostatic Electromagnetic
Contents . .
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Coptrol Voltage Current
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Size effect better %etter
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used in semi- molecular
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