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Precise Measurement of Dielectric Constant Using Cross Capacitance Measurement Method
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Abstract - The cross capacitor electrode system applied

Thompson-Lampard theorem for precise and accurate

measurement of dielectric constants is studied in this study.

The capacitance derived from cross capacitor is calculated by
€ln2

the equation of (C= « effectivelength of electrode) which

is very different from the equation of capacitance derived from
parallel plate capacitor. From above mentioned reason, the
capacitance measurement uncertainty of cross capacitor can be
reduced then that of the parallel plate capacitor. the
measurement dielectric constant measured by cross capacitor
electrode method is one order more accurate and precise than
that of 3-electrode method.
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Fig. 1 Principle of the Thompson-Lampard theorem
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Fig. 2 Modified Kelvin guard ring capacitor in cross
section
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Fig. 3 Changed connection in modified guard ring
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Fig. 4 Basic electrode structure and connection method
of electrodes
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Table 1 Comparison data of dielectric constant of
SRMs by CC method and 3-electrode measurement method
using fabricated dielectric measurement system

CRM 3-electrode measurement CC measurement
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