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A Flexure Guided Planar Scanner for Scanning Probe Microscope:
Part 2: Evaluation of Static and Dynamic Properties
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ABSTRACT

This paper shows experimental evaluation results of the nano-positioning planar scanner used in the
scanning probe microscope. The planar scanner is composed of flexure guides, piezoelectric actuators
and feedback sensors as like explained in detail in Ref. (b). First, the fabrication methods were
explained. Second, as the static properties of the planar scanner, we evaluated the maximum travel -
range & crosstalk. Also, we presented the correcting method for crosstalk using electric circuits.
Finally, as the dynamic properties of the planar scanner, we evaluated the first resonant frequency.
Also, we presented the actual AFM(atomic force microscope) imaging results with up to 2Hz
imaging scan rate. Experimental results show that properties of the proposed planar scanner are well
enough to be used in SPM applications like AFM.
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Table 1 Design specifications of the planar scanner

Design specifications Target value
Stiffness of the flexure guide(k) <06 N/pm
Natural frequencies of the planar

scanner {f») > 200 Hz
Maximum Von-Mises stress( ¢ ) <160 Mpa
Preload{go) 50 y#m
Travel range with mechanical lever &
preload > 120 N/ m

Fig.1(a) Schematic
scanne

diagram of the planar

Fig. 1(b) Main body of the planar scanner
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Fig.4(b) Displacement of the planar scanner :
open loop test using LVDT sensors
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Fig.5(a) SEM image of the standard grating Fig.6(b) AFM image of standard grating at P2

Fig.5(b) AFM image of standard grating Fig.6{(c) AFM image of standard grating at P3
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Fig.7 Schematics of the correction circuit for
output voltage of the Op-Amp: Y1 and
Y2 are for x-axis motion, Y3 and Y4
are for y-axis motion. Here, Input
voltages of Y2 and Y4 are changing
with respect to Y1 and Y2 actuators
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