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Characteristics Analysis of Electromagnetic Pulse Coupling
onto Nonuniform Microstrip Line
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Abstract: To analyse the coupling effects of electromagnetic pulse (EMP) onto nonuniform microstrip line, time-
domain finite-difference (FDTD) method and convolution perfectly matched layer (CPML) are presented. The
influence of the trace bend and the out miter is taken into account, and then the coupling mechanism is dis-
cussed. The results show that due to the nonuniform of microstrip line, the coupling coefficients of the ports are
very different. The direction of incident EMP takes great influence on the coupling coefficients, and the differ-
ence is about 60 dB, and the out miter of microstrip line has little influence on coupling coefficients. The study
is significant for improving the defense ability of microstrip circuit and electronic system against EMP effects.
Key words: electromagnetic pulse ; nonuniform microstrip line; coupling effects; FDTD method ; convolution per-
fectly matched layer
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Fig.1 The schematic diagram of microstrip line
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Fig.2 Nonuniform microstrip line with a 45° out miter
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Fig.3 Validation of the simulation method
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Fig.3 Coupling coefficients of different ports on microstrip line
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Fig.6 The influence of out miter on coupling coefficients
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