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Linear Dielectric Permittivity Mapping with Nanoscale Resolution Using SNDM
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A nanoscale linear permittivity imaging method based on scanning nonlinear dielectric
microscopy (SNDM) was developed. A 0C/0z-mode SNDM (0C/0z-SNDM) method proposed

in this report applies a probe-height modulation technique to suppress disturbances derived

from stray capacitance and improve stability in measurements. This method can observe a

local permittivity distribution with an extremely low noise level (~ 0.02 aF) by virtue of a high-

sensitive probe. A cross section of multilayer oxide films was visualized using 0C/0z-SNDM

as a demonstration. Numerical simulations of the response signals were conducted to gain more

insight on this method. The signal profiles in the vicinity of a boundary of different dielectrics

were calculated using a simple conductive sphere model. Additionally, beneficial points of

harmonic response imaging were also discussed from the viewpoints of spatial resolution and

quantitativeness.
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