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A Simplified Model to Calculate the Distributed Capacitance of Inductor Coil

Chen Long,Zhao Yanmei,Zhang Ning
(Magnetic Electronics Laboratory , Nanjing Normal University , Nanjing 210023 , China)

Abstract: A mode to calculate distributed capacitances of inductances coil was suggested. Analysis based on effective
circuit shows that the interlayer capacitance was the main part of the distributed capacitance of inductor coils. According
to the principle of the energy of electric field determined by the electric field distribution, the electric field energies of
both kinds of coils winded with "Z" and " U" types were analyzed,and their expressions of the equivalent distributed ca-
pacitances derived , respectively. Through the comparison of experimental results with that of the calculation,the mode was
proved to be correct. The expression was simple and easy to use for the design of inductors and filters, as well as the
estimation of the distributed capacitance of transformer, etc.
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Fig.2 Sketch map of winding
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Fig.3 Distribution of electric potential difference of coil winding
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Fig.4 The pictures of coil winding
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Table 1 The “Z” type coil winding parameters
JEH8 n REZMEN K I/ mm BELRE &, S EAR D/mm JZ[EIFE d/mm
2 22 100.7 2 0.45 0.12
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Table 2 The “U” type coil winding parameters
ZH n TR N EHI K I/mm B e, FLMIEEE D/mm JZIRIH d/mm
2 20 73.8 2 0.9 0.18
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Table 3 Distributed capacitance measurement results of “Z” type coil winding

f,/kHz L, /pH fo/kHz L,/pH C,/pF C,/pF
600 84.78 700 86.30 40.5
700 86.30 800 88.20 42.2 41.6
800 88.20 900 90.46 42.2
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Table 4 Distributed capacitance measurement results of “Z” type coil winding

fi/kHz L,/pH fo/kHz Lo/pH C,/pF C,/pF
1 000 30.09 1100 30. 44 46.1
1100 30.44 1200 30.83 45.8 46.4
1200 30. 83 1300 31.28 47.3
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