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Enhanced Electrostatic Shielding and Miniaturized Shield Design for High
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We investigated an electrostatic shielding approach to suppress cantilever interference caused by external electric fields, which

can significantly compromise the accuracy of surface potential measurements in high voltage electrostatic force microscopy. A
miniaturized electrostatic shield based on a transparent conductive material was developed to address this issue. Finite element
analysis demonstrated that the proposed shield allows surface potential measurements over a wider area, even in the presence
of relatively large surface structures. The measurable area was expanded to approximately 5 mm? compared with previously

reported front-end electrostatic shields, while reducing the influence of unwanted external electric fields by approximately a
factor of three. Experimental results further confirmed that the proposed shield achieves shielding performance comparable to

conventional front-end electrostatic shields.
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Fig.1 Distribution of z-component of electric fields at the upper side
of the cantilever with and without the forward shield.
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Fig.2 Structure of a transparent shield with laser light transmittance
and electrostatic shielding properties.
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field analysis.
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(a) potential distribution, (b)electric field distribution.
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