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ABSTRACT

An analysis of discontinuity of microstrip transmission line, which is used to the microwave integrated
circuit implementation, is very important work to be applied the complicated circuit design based on the
multiport network and transmission line theory. In this paper, we treat the FDTD technique that encom-
passes the electromagnetic modeling, simulation, and analysis of the electromagnetic responses of the
complex systems to various electromagnetic stimuli. It provides a understanding of the circuit response
that allows for the better design or modification of the low pass circuit. And also, the simulation con-
ditions to apply the FDTD method are proposed for the microstrip circuit design with multistep
discontinuities. The conditions are to definition of the microstrip structure, source feeding waveform,
CPML boundary condition and the numerical procedure of electromagnetic wave components. Therefore,
the low pass circuits having the step-impedance structure composed of microstrip transmission line are
analyzed by the FDTD method and the numerical results are compared with the measurement results in
order to determine the accuracy. From the coherent results between the numerics and the measurements,
the proposed simulation conditions of FDTD can be usefully used to design and realization of microstrip
application circuits with the multistep structure.
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(FDTD: finite difference time domain)< 196613 K.
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Table 1. Design parameters of low-pass circuits

ATy AnEs 19 AGE 92

k) | 4.(02) | p1,(7)

I/Vk(mm) lk(mm)

1 14.65 344 18.8 16.88

AT Rz 3% A% sz

FME) | Z.(2) | BL.(°) | W(mm)| 1,(mm)

1 14.65 16.79 18.8 8.44
2 125.11 45.8 0.47 23.21
3 14.65 16.79 18.8 8.44
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Figure 4. Outer boundary conditions of the one-stepped
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Figure 11. Frequency response properties of the one-stepped

impedance low-pass circuit
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