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ABSTRACT

Recently, High accuracy and precision are required in  various industdal field especially,
semiconductor manufacturing apparatus, Ultra precision positioning apparatus, Information field and so
on. Positioning technology is a very important one among them.

For composition of this technology, the development of system with high speed and high resolution Is
needed. At start point and end position vibration must be repressed on this svstem for composition of
position control. This vibration is arisen nose, is increased setting time, is reduced accuracy. Especially,
repressed for the lead with high speed. The small actuator with high speed and high resolution is need
to repression against this residual vibration. This actuator is, for example, piezo actuator. piezoelectric
material thal converting from electronic signal to mechanical force is adequate material, because of
control of control to position and force.

In this study, piezo electric material is used lo actuator. ultra precision bositiom'ng apparatus with
stage of hinge structure is designed, simulation is performed, control performance is tested by preducing
apparatus. For easy usage and stability in industrial field, we perforin to simulation and to position
control test by digital PID controller.
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Fig. 1 Mbodel of Ultra Precision Positioning
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Table 1 Static characteristic of PZT
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Fig. 4 PID Controller of Ultra Precision
Positioning Apparatus

Tahle 2 The Parameter of PID Controller
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Fig. 5 Schematic Diagram of Ultra Precision
Positioning System
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Fig. 6 Simlink of Ultra Precision Positioning
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Table 3 The Poles, zero, and DC gain to perform
computer simulation
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Fig. 7 The frequency curve fitting to perform
computer simulation
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Fig. 8 The Root locus curve to perform computer

simulation

Table 4 The step Response to perform computer

simulation
Steady state error 0
Maximum overshot 0.1(10%) [%]
Rise Time 0.005 [s]
Setting Time 0.0075 [s]
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Fig. 9 The step Response to perform computer
sirnulation



5. THEAAYZI T AXEY A

NEHIA A B AA"d AL gt
HAAAY 49 H&heh. 2P A 05m &
& Fo] Fig9d ~9-3EE FAsiach ANEdold
2] AR3Fg o} F A AL B 7 U 2%8%
pozgt Bopd B oAlxEo] BiFLS £ 10nme]
e AAEE ¥ Fk A ojAdez #
#% & gast7lels 255k 284 50mme] A3
G 13 AN 2EgT AEE 5. 1 38
3 Fig.103} Zol t 10nme] 452 9" + 9
AT

l:ﬂo nm

Displacement ()

1 il i
400 00 a 1000

Time{ms)
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Fig. 11 The resolution experiment of Ultra
Precision Positioning System
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