R LS 2003 4R B HEEMTKGHKCE pp.000-000
ZHY 3% olS AHOIX Y 2. SEM MY ¥ M5 B

AES, ZURHE22Y ), WA, BHTERIAATY), TNSE230)

Development of a 3-axis fine positioning stage : Part 2. Experiments and
performance evaluation

J. O. Kang* , M.D. Kim(Graduate Sch. of KIT), S. Baek , C. S. Han(KIMM), S. W. Hong(KIT)

ABSTRACT

This paper deals with experiments for dynamic characteristics and performance evaluation of the 3-axis fine positioning

stage developed in {1].

The features of the developed fine positioning stage are the long stroke due to the magnetically

preloaded PZT actuators, the minimum motion crosstalk due to the use of a ball contact mechanism and the compact design.

The dynamic characteristics of the actuator and the stage are tested with the preload changed in order to validate the actuator

and the stage design.

Performance evaluation is also made for the PZT actuators as well as the stage positioning accuracy.

Experimental results show that the developed stage is accurate enough to be used for nanometer positioning.

Key Words: Multi-axis nano positioning stage(t} &1} o] 228 o] 2}), PZT actuator( A 22k 7% 7]), Magnetically
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Fig. 1 Actual Fine stage; (a) flexure hinge, (b) capacitive
sensor, (c) PZT actuator assembly, (d) fine stage

Fig. 2 PZT actuator assembly; upper flux plate, preload
magnet, PZT actuator and point contact

Table I Design specifications of the stage

Category Item Data
Frequency Resonance Greater than 200 Hz
Less than 1/10 of that

Rigidi Stiffness

igidity tHine of the Piezo-actuator
Stress Max. Stress Less than 505/3 W

Max. Stroke 20 1an

Performance .
Resolution 10 nm
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Fig. 3 Comparisons of measured and simulated 1* natural
frequencies of the stage with accessories
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Fig. 4 Change of the 1* natural frequencics of the stage
with the preload increased
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Fig. 7 Hysteresis loops of the magnetically-preloaded PZT
actuator compensated with PID controller
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Fig. 8 Comparisons of step responses of the actuators
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Fig. 10 Straightness error of each axis
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