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An efficient FDTD analysis of the microwave circuits using the
network parameter conversion
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ABSTRACT

This paper proposes a simple and efficient method for the accurate calculation of the scattering parameters of
various microwave circuits using the FDTD method. In the proposed method, a circuit parameter which concems
the net current/voltages of each ports is first calculated, and is converted into S parameter using the network
theory, which is different from the conventional method in which the S parameter of the circuit is directly
calculated from the incident and reflected waves obtained through two independent FDTD simulations. The
proposed method can eliminate the error in the calculated circuit parameters due to the imperfect absorbing
boundary condition of the FDTD in an effective way. Furthermore, there is no need for an extra FDTD
simulation to get the incident wave if the characteristic impedance of the transmission line is known (e.g. in the
waveguide problems). The method of this paper can be applied to wide areas including waveguide and various
planar transmission line circuits and can improve the accuracy and efficiency of the FDTD analysis in a very

simple way.
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