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Element Alignment

S. H. Jeong(Mech. Eng. Dept., CSU), K. R. Cha(Grad. CSU), H. U. Kim'(Grad. CSU),
S. B. Choi(Grad. CSU), G. H. Kim(Grad. CSU), J. H. Park(Grad. CSU)

ABSTRACT

As the optical communication is introduced to the backbone network at first and becomes a general
communication method of network, the demand of kernel parts of optical communication such as PLC(Planar Light
Circuit), Coupler, and WDM(Wavelength Division Multiplexing) element increases. The alignment and the attachment
technology 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-akis 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 Kinematic Analysis of Flexure Mechanism

Fetea Y
.1 Flexure S35i4
[e]

Fadgolol Bl X W97t B W B

Mol 89 RE 2 24 S0l Arh} HER 2
ool 489S W WY 2EgelA w7
ol A% BAFEAZ Totslolol ek AAA
ool gz EeAMel AW BA, A&
wels SR BAS fP8s W4
stol selaigln 1 2SS EUR S€4 47
A4ES B

(1) EEdol st w9

GrRFoolEoA dyEe I3} v
ol A whas]= wegiotel BAlE dotaty) 9ls) £
2 ML PGt FEH i A9
HEE 9 ¥ g 2= Table 10] YERRY

Hoole o

@ZdHof e SHEX
ZEgolA] TS E ool oiF 949 §Y
TEE Fotry] A iy 2z Table 201 UERR

o

Table 1 Maximum Stress and Deformation according to
Applied Forces

Max.

Applied . Stress Max. Max. Max.

. Applied| . R

Axis] Force E {Von Stress | Deformation| Deformation
ace

N} Misses) | Node em) Node
[N/m2]

t6 427 143187E+7| 72911 106.9 5293

21 954 [4.0624E+7| 1805 100.8 2166

23 883 | 4.091E+7 {100541 101.7 79593

Table 2 Maximum Stress according to Applied
Displacement

Applied T Max. Stress
. . Apphied ) Max. Stress

Axis| Displacement (Von Misses)

Face Node
[eml |N/m2]

X 100 2186 3.8532E+7 3472
Y 100 2018 3.7563E+7 73264
Y4 100 1427 3.7663E+7 79811
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Table 3 Frequency Analysis of Ultra Precision

Multi-Axis Stage
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Mode | Frequency (Hz) | Mode | Frequency (Hz)
] 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 3843.4
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Fig. 2 Schematic Diagram of Ulra-Precision Optical
Alignment System



Table 4 Specification Ultra Fine Positioning Stage

Specification
X-Y-Z Transiation

Degree of Freedom

Travel 1007 00?7 00 im
Accuracy X, Y, Z : 10 nm
Resolution X, Y, 7 5 nm
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Fig. 4 Travel of Multi-Axis Ultra Precision Stage
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Fig. 5 Hysteresis Modeling
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Fig. 6 Hysteresis Compensation
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