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Dynamic Analysis of a 4-Axis Nano Imprinting Stage Mechanism
considering Flexibility
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Abstract

A nano-imprinting stage has been widely used in various fields of nano-technology. In this study, A
4-axis nano-imprinting stage is modeled with using the 3D-CAD Tool. Structural components such as
an upper-plate, bearings and cross-roller-guides are modeled with finite elements to analyze flexibility
effect during the precision stage motion. In addition, Dynamic analysis is executed to reproduce actual

motion of 4-axis nano imprinting stage.
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Fig. 1 4-axis nano imprinting stage
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Fig. 2 Mechanical joints of a 4-axis stage

z% A ve 25 A Les wE] 96
A& A, B, C, D Yl 79 EH7L A #-s
S 8 459 I HAETL AT Hol 3
TEE whEe] Wi

ol 717t ZRIE T2 A8 T 4
A ZRIMS Agstel M ARl TSk
AlEeeld skl HS- Tad AHS A
o @

22 AHOIX| =

Fig. 3% 2wlo]x o] FEo] glo] AwrAsl ]
AUZE e et

Bl (translator)7+©] 22357 21 E(screw joint) 7
2 Qlste] EdEdolH7 ¥iess . o
w el e oY Ars EY Thol=
of Faw wol®y kel 3d %<

join) 2 o)A FE Al AE[OIX 7} 4 F&
THoE IH $5E Vtes Ha, AR E
2 Jlo|=E  Alo]9]

[m
~
=
¢]
<
=
o
=
¢]

Fig. 4= ¥ Ed&HolH, 7} 222 &9
7hol=, Zgjar Hloj" I it wrtUES
el &= Zlo|th

REY ¥y a2 Qg Fo 3IA, 1
3} Edgdold o] ~a% i

o] 7}ol=

7F 2

o 2 W YA 2AEE 2eo)x
o
=

(S

845



2

N

S S
; Cross roller guide

translator
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Fig. 5 4-axis nano-imprinting stage
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Fig. 4 Stage mechanism

Fig. 6 Multi-body dynamic analysis model of
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Table 1 Material property of upper plate

Density 2,700kg/m?
Young's modulus 68.9Gpa
Poisson's ratio 0.33

Table 2 Material property of cross roller guide

Density 7,860kg/m?
Young's modulus 210Gpa
Poisson's ratio 0.3

Fig. 7 FEM of upper plate(mesh size 5)

Fig. 8 FEM of cross roller guide (mesh size 2)
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Fig. 11 Dynamic analysis result of flexible

multi-body dynamic model mechanism
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