BEATISE 2004 £F RERCEHhTs
HMAY 713718 B 5% AB0|X|2 Xo| ¥ SEEH
O|2HE", HHE, O[FA KIMM)

The Control and Motion Characteristics of 5 axis Vacuum Stage for Electron Beam
Lithography
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ABSTRACT

The ultra precision machining in industrial field are inereased day by day. The diamond turning has been used generally,
but now is faced with limitation of use, because of higher requirement of production field. The electron beam lithography is
alternative in machining area as semiconductor production. For EB lithography, 5 axis vacuum stage is required to duplicate
small and large patterns on wafer. The stage is composed of 2 rotational axis and 3 translational axis with 5 DC servo motors.

The positioning repeatability and resolution of Z axis feed unit are 3.21um and 0.5 jum/step enough to apply to lithography.
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Fig. 2 Position control of 5 axis stage with feedback
Sensors
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Fig. 3 High vacuum chamber with a eletron column
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Fig. 4 The 5 axis stage in High vacuum chamber
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Fig. 5 Z-direction position resolution of the stage

Figs o= z &2 HAZFAHHIEE FH3}7]
A A HeolAgAS o] &35k IS0 230-1 T+
ZExo] 24 AxE Jellink HAAFHES
o3 ER A dEREES 52 umEA $5F A
AEE Heoln dok FAWEgd Gy 433 #H
e d@fd=EA F2E] T3] aFEk
B el Hg HrlezE BAs A5 ¢z2HH
EE 334 um ¢ SEFHEE 321 uim o] HEE Z

st X33 YEE 4404 A8 9ok

20

Initil

,_.
=]
T

=]

ACCUracy : 18.8 um

Fepeatatility : 5.2 um
—— Fonward mean, ——= Backward mean
—&— rrean+2s, —¥—rmean-as

,_.
=]
T

b
=T

Position Errar
L Cormpensation

Accuracy 3.3 um
Repeatatility : 3.21 pm

Position Error {jm)
bl

=]

5P ——Fonwand rmean, —— — Backward mean
—de— rTEAN+ 2y, —g—TEaET 2y

T S R T R R TR -S|

-10

Position ()
Fig. 6 Z-direction positioning accuracy and Repeatability
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Fig. 7 W-axis rotational positioning aceuracy of the

stage
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