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Development of a pneumatic actuator for Micro-Positioning control

Youngseon Son , Dong ju Lee

ABSTRACT

In order to improve the accuracy in the field of
simiconductor and LCD research equipment, the
demand of XYZ stage which is possible to control
X axis, Y axis and Z axis has been increased
steadly in place of the existing XY stage which is
only practicable to X & Y axis positioning control.
This paper presents a new pneumatic actuator for
Micro-positioning control in the XYZ stage. Air
pressure in a pneumatic actuator is controlled by
the E/P Regulator. The control range of pneumatic
actuator is about 100 micro-meters and it's
construction concept is easy to apply a practical
state
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Fig. 1 Pneumatic actuator
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Fig. 2 Displacement measurement by an

electrical micrometer
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Fig.3 Relation between air pressure and

displacement
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Fig. 4 Repeatability
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Fig. 5 Section of the actuator

Table 1 Thickness data

Actuatorl Actuator2 Actuator3
1.984mm 1.986mm 1.898mm
3. 44
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Fig. 6 pneumatic actuator
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Fig.7 Displacement measurement by an

electrical micrometer
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Fig. 11 Air pressure controller
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Fig. 12 XYZ stage equipped with the actuactor

2go]z] A= oo} du(Air dampen)E
A &5 F 1 (Fig.14). 2HeolA = wlg- HYUSA
3 e)7] W ol Z‘l%% FF 8 ¢ Adojok &
o By olyE wNE 3o HEy= sF
Job st o)z & &Zﬂ% 25 wEAE 4 9l
2Rt o ojt}, 2H A7 Eole
upeto] £g k4] 7] WFo ooJAHE o] &3}
o 2o E HEHY S & 7 Yot

ol

e

L

Fig. 14 Air damper of stage
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Fig. 13 Plate equipped with the actuactor

Fig. 15 Measurement of Z-axis displacement of
the XYZ stage
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