Precision Positioning Table Employing
Parallel Mechanism
for Scanning Probe Microscope

Background and Problem

» Cutting machine for nanometer depth of cut
* unavoidable tilt of tube type piezoelectric
actuator in general scanning probe microscope
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Cross-talk ratio

Crosstalk ratio % Pitching error

Feedback xly 2ly urad
None 196 8.2 12
Displacement 117 39 17
Inducedcharge 3.5 4.7 17
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Specifications
Size: 160%160%85 mm

~~
o
S ey ok
% *6 degrees of freedom T e =1
= » High resolution in z because of small elevation ol o m Bise
o angle “V] | G ] o
tacke
-2 * Flexible tool path j \ piezo
= * Enable to use in vacuum because of no slipping 160 \ |
= element o i s
d Results Sectional view
o . :
= * Smaller tilt (1/10 to tube type) Semiconductor laser
(&) . e . Quadrant (5mW,635nm)
bt * High positioning accuracy (16 nm in z) photo detector_> L —————
= * Linearity within 20X 20 um by semi-closed loop o0
Clﬁ control Specimen Cantilever
45 ) . % Probe
. Applicable fields e
- - . . able :
S * Ductile mode cutting of brittle materials Parallel qu
. . L. link
§ « Micromachininig > =l
~~
—
o
e
)
=
—
o
)

Mass of table: 24 g > 02 Vs
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