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Analytical method of triplate transmission lines configuration

Mao Chongyang, = Wang Guangiong, = Wang Xiaoguang
(Institute of Applied Physics and Computational Mathematics , Beijing 100094, China)

Abstract: Triplate transmission line is widely used in huge pulsed power facilities. However, the accurate
circuit parameters of the triplate transmission line are difficult to obtain because of three factors. The first one is that
the widths of the anode and cathode plates are different, the second one is that the plates’ thickness cannot be ignored,
and the third one is that the electromagnetic field near the edges of the plates is seriously distorted. Taking all these
three factors into consideration, an analytical method was established to obtain the capacitance per meter, the
characteristic impedance, and the electric field magnitudes of the triplate transmission line. In this method, the
distorted boundaries are transformed into regular boundaries based on conformal mapping and accurate results are
obtained without approximation. Results obtained by this method are the same as those obtained by electromagnetic
simulation with a commercial code called Ansoft, which indicates the correctness of this method.
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Fig. 1 Triplate transmission lines in huge pulsed power facilities
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Fig. 2 Configuration of the triplate transmission line
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Fig. 3 Processes of conformal mapping of the triplate transmission line
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Table 1 C and Z, of three different triplate transmission lines with different distances between the anodes and cathodes

C/nF Zy/Q
model hy/m hy/m dy/m dy/m dy/m
analytical method Ansoft analytical method Ansoft
1 1.0 2.0 0.1 4.0 4.1 1.85 1.86 16.0 15.9
2 1.0 2.0 0.1 3.0 3.1 2.18 2.19 13.5 13.5
3 1.0 2.0 0.1 2.0 2.1 2.81 2.81 10.5 10.5
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