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Effectiveness of Electrostatic Shield in Reducing External Field Interference During
Surface Potential Measurements Using High Voltage Electrostatic Force Microscopy
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A cantilever holder incorporating an additional electrostatic shield was developed to mitigate external electrostatic interference
acting on the cantilever from surrounding electric fields, which can significantly affect the accuracy of surface potential
measurements in high voltage electrostatic force microscopy. By positioning the electrostatic shield at the front end of the
holder, measurement errors caused by unwanted electric fields were reduced by 98.1% compared with those obtained using a
conventional holder. Finite element method analysis demonstrated that the electric field on the upper surface of the cantilever
decreased by 94.4%, while the torque ratio, corresponding to the signal-to-noise ratio, was suppressed by 98.2%. These
analytical results are in strong agreement with the experimental findings, confirming the effectiveness of the electrostatic

shielding approach.
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Fig.1 Photograph of a cantilever, a probe, and a lower shield.
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Fig.2 Estimation of inclination angle of the forward shield.
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Fig.3 Photographs of cantilever holders, (a) conventional holder and
(b) forward shield holder.
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Fig4 Measurement direction and measurement sample.
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Fig.5 Measured surface potential V5 as a function of applied voltage
to electrode 2, V.
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method.
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Fig.7 Calculation results of electric potential distribution, (a)
conventional holder, electrode 2 voltage V> =0V, (b) forward
shield holder, ¥>= 0V, (¢) conventional holder, V> = 100V,
(d) forward shield holder, V2= 100 V.
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