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Fig. 1 Structure of NCTF Control system

3. Dynamic Characteristics of Ball screw Stage
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Fig. 2 10 nm step response with NCTF Control
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Fig. 5 0.6 nm step response with switching control method
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Fig. 6 100 mm step response with switching control method

6. 48

B =R B ~3% ~HolA ¢} laser Interferometer
o] NCTF control & 333 o] ZA - st
ol E3F ol gk FA|H-S K2 switching control
stod AQbS silom ol& HIFs] Hste th
o 8-S F33sle] 0.6nm FEL=<9 100mm
olste]l o2 W o =

Q
3
oo =
rfl &
=2
>
=)
=}
3
ol

o=t 8

[\
)
iR
o
tlo
it (o]
9
0
32
v

=

J.S. Chen, K.C. Chen, Z.C. Lai, and Y.K, Huang, “Friction
characterization and compensation of a linear motor rolling
guide stage” International journal of machine tools and
manufacture, 43, 905-915, 2003.

2. C. Hsieh, Y.C. Pan, “Dynamic Behavior and Modeling of The
Pre-diding Static Friction,” Wear, 242, 1-17, 2000.

3. K. Sato, Wahyudi, and A. Shimokohbe, “Design and
characteristics of practical control system for PTP positioning
(in Japanese),” Trans Jpn Soc Mech Eng (series C), 67, 222-228,
2001.

4. Y. Okazaki, S. Ichikawa and J. Otsuka, "A simple and compact
hybrid positioning stage with 1nm resolution,” Proceedings of
the 1st ICPT, 354-355, 2004.

5. J.S. Chen and I.C. Dwang, "A ballscrew drive mechanism with
piezo-electric nut for preload and motion control," International
Journal of Machine Tools & Manufacture, 40, 513-526, 2000

6. Katuhiro Nakahima, Kazuki Takafuji, Yuuma Tamura, “Ultra
fine positioning by preload change in ball screw drive”
Proceedings of the 1st ICPT, 31-36, 2004.

7. Wahyudi, K. Sato, and A. Shimokohbe, "Characteristics of
practical control for point-to-point(PTP) positioning systems
Effect of design parameters and actuator saturation on
positioning performance," Precision Engineering 27, 157-169,
2003.

8. S. Futami, A. Furutani, and S. Yoshida, “ Nanometer

positioning and its micro-dynamics,” Nanotechnology, 1, 31-37,

1990.

666





