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Conversion of Permittivity of PCB Substrate Using Moment Method
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Abstract

The permittivity profile of PCB substrate in a wide bandwidth is obtained by applying the moment method to the
reflection coefficients measured by an open-ended coaxial probe. In this paper, the relation between a reflection
coefficients and the corresponding permittivity is expressed into an integral form and the reflection coefficient of PCB
substrates with different thickness are calculated using the dispersive FDTD method. The simulation results assure the
validity of our conversion procedure within 2.015 % error.
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Fig. 1. Geometry of open-ended coaxial probe.
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(b) Equivalent sources at the end of probe
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Fig. 2. Distribution of equivalent image currents.
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Table 1. Conversion result of permittivity.
F3 [GH]
A

1.784 2,676 3.568 4.460 V

23

[mm]

em | 3.1626 | 3.1556 | 3.1489 | 3.1355
0.1344 | Error
[%]
em | 31674 | 3.1674 | 3.165 3.156
1.68 Frror
[%]
em | 31633 | 3.1678 | 3.1674 | 3.1624
3.696 | Error
[%]

1.165 1.039 1.596 2015

1.017 1.018 1.092 1.362

1.144 1.003 1.016 1.174
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Fig. 4. Calculated reflection coefficients of PCB sub-
strates with different thickness using FDTD.
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Fig. 5. Results of converted permittivity profiles.
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