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{ Abstract }

As the optical communication is introduced to the backbone network at first and becomes a general communication method
of network, the demand of kerel parts of optical communication such as PLC(Planar Light Circuit), Coupler, and
WDM(Wavelength Division Multiplexing) element increases. The alignment and the attachment tzchnélogy are very important
in the fabrication of optical elements. In this paper, the driving mechanism of ultra precision stage is studied with the
aim of optimal design of stage. The travel and the resolution of stage are investigated. The hysteresis of the stage is generated
because of PZT actuator. The hysteresis and the inverse hysteresis are modeled in X, Y, and Z-axts motion. The input
data of desired displacement to the stage according to input voltage is obtained from the inverse hysteresis equation. In

the result of experiments with the input data, the errors due to hysteresis are well compensated.
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Fig. 1 Flexure Guide Mechanism
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Fig. 2 Kinematic Analysis of Flexure Mechanism
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Table 1 Maximum Stress and Deformation according to Applied

Forces
[Max. Stress|
Applied |Applied] (v Max. Max. Max.
e i on
AxisF PP NI FP Misses) Stress | Deformation | Deformation
orce ace isse:
Node [zm] Node
[N/m2]
X 16 427 |4.3187E+7| 72911 106.9 5293
Y 21 954 |4.0624E+7| 1805 100.8 2166
2z 23 883 | 4.091E+7 (100541 101.7 79593
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Table 2 Maximum Stress according to Applied Displacement

Applied Max. Str
. . pplie Applied x . ess Max. Stress
Axis| Displacement (Von Misses)

Face Node

[£m] [N/m2]
X 100 2186 3.8532E+7 3472
Y 100 2018 3.7563E+7 73264
4 100 1427 3.7663E+7 79811
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Table 3 Frequency Analysis of Ultra Precision Multi-Axis Stage

Mode Frequency (Hz) Mode Frequency (Hz)
1 156.18 6 1385
2 189.69 7 1936.4
3 431.59 8 1946.4
4 812.1 9 2759.1
5 975.04 10 38434
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Fig. 3 Schematic Diagram of Ultra-Precision Optical Alignment
System

Table 4 Specification Ultra Fine Positioning Stage

Specification

Degree of Freedom X-Y-Z Translation

Travel 100x100x100 zm
Accuracy X,Y,Z:10 nm
Resolution X,Y,Z:5nm
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Fig. 4 Resolution of Ultra Precision Multi-Axis Stage
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Fig. 5 Travel of Multi-Axis Ultra Precision Stage
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Fig. 6 Hysteresis Modeling
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Fig. 7 Hysteresis Compensation
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