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Sharpening a sensor tip of electrostatic force microscopy for improvement of its spatial resolution
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To improve spatial resolution of electrostatic force microscopy (EFM), its sensor tip was sharpened for evaluation of charge
distribution of small electret electrode. Electrical field analysis that normalized spatial frequency, which ratio of sensor width
to electrode width is independent of sensor width this fact means small sensor tip shows higher spatial resolution. Focused ion
bean was used for microfabrication of the sensor tip of the EFM. The narrowest sensor tip width was 0.64 pm, which is less
than 1 pum.
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Fig. 3 Simulation model

Table 1 Normalized spatial frequency by sensor
width S divided electrode width W

S=5um
W (um) 10 | 20 30 40
AL 22 A P %S /W | 05 | 0.25 | 0.166 | 0.125
S=1pm
W [pm] 2 4 6 8
AL Z2 R % %S /W] 05 | 0.25 | 0.166 | 0.125
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Fig. 4 Calculated sensor electric potential as a
function of normalized spatial frequency
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Fig.5 SEM image of a sharpened sensor tip

Table 2 Designed and processed size of the

sensor tip
P | BREM (um) | RIEME (um) |FRZEE (%)
a 2 1.97 15
b 1 1.07 7
c 0.8 0.85 6.25
d 0.5 0.64 28




