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FVTD-LTS Method for Electromagnetic Field Analysis
by Dielectric with large Permittivity

FE AW -5 B
(Kwang—-Yeol Yoon - Yong-Yoong Chai)

Abstract - The finite volume time domain(fFVTD) method gives accurate results for the calculation of electromagnetic
wave propagation but it should be noted that the number of sampling points per wavelength should be increased when
more accurate numerical results are required. Moreover it requires large amount of computer memory resources. In this
paper we propose a modified FVTD that employs a time subdivision. The local time-subdivided FVTD(FVTD-LTS)
method is enough to divide the space domain grid with a large step size. This method can reduce computation time and
memory resources. To validate the proposed method, sever numerical examples are presented. We have then shown that
the proposed method vields a reasonable solution.
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Fig. 1 Flowchart of electromagnetic field for local time
subdivision.
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Fig. 3 Convergence of transmission power with respect to
the time step.
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Table 1 Reflectivity and Transmissivity coefficients  with
respect to the nember of sampling point.

: cell size in
cell size (A Ry T dielectric (A)
1/20 0.99997 0.00003 1/2.8
1/40 0.99821 0.00179 1/6.7
1/80 0.50487 0.49964 1/11.4
1/160 0.57863 0.42162 1/22.8
1/20(FVTD-LTS) 0.56898 0.42524 -
rigorous solution 0.56678 0.43321
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Table 2 CPU run time and memory requirements.

cell size () run time memory gell sige in
(m:s) (Mbyte) dielectric (A)
1/20 0:04 2.3 1/2.8
1/40 1:05 6.5 1/5.7
1/80 6:06 15 1/11.4
1/60 38:01 38 1/22.8
1/20(FVTD-LTS) 0:12 23 -
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Fig. 4 Electric field distribution by FVTD-LTS.
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Table 3 Reflectivity and Transmissivity coefficients  with
respect to the nember of sampling point.

cell size (A) Ri T d‘l’;'e'a ;‘rf (i)’:)
1/20 0.9968 2.9x107 1/2.8
1/160 0.8836 0.1163 1/22.8
1/20(FVTD-LTS) 0.8818 0.1181 -
rigorous solution| 0.8837 0.1162
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