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Abstract: In this paper, the Finite Difference in Time Domain (FDTD) method with Floquet theorem is
applied to analyze the transmission characteristics of a 2-D EBG structure, which is an array of square metal
rods. The transmission parameters and electromagnetic characteristics are obtained while a plane
electromagnetic wave at different frequencies is incident under oblique or perpendicular condition. By altering
the parameters of the EBG structure, such as the size of the square metal rod or the distance between two metal
rods, an empirical formula of the central frequency of the electromagnetic band—gap is achieved. Further
results show that the empirical formula is reliable and accurate with an error less than 2%, and it can be
applied to the design of EBG structures.
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Fig .2 Boundary conditions
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Table 1 Results of formula (4) in the case of N,=40 Table 2 Results of formula (4) in the case of V=6
N, f/(GHz) £/ /(GHz)  Error/(%) N.  fi/(GHz) £/ /(GHz)  Error/(%)
3 2.275 2.267 0.3663 30 3.370 3.417 1.385
7 2.480 2.488 0.3147 35 2.820 2.842 0.7695
11 2.740 2.757 0.6116 40 2.425 2.429 0.1473
15 3.095 3.091 0.1322 45 2.130 2.118 0.5538
17 3.300 3.290 0.2933 50 1.895 1.877 0.9539
|[0 -1y
s R AT ORI AR, £y FDTD UTHRZER, Error = B 100%
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Table 3 Results of formula (4) in the case of N,=50 Table 4 Results of formula (4) in the case of V=8

N, £/(GHz) £ (GHz)  Errorl (%) N, £/(GHz) £"/(GHz) Errorl (%)

4 1.830 1.807 1.235 30 3.595 3.644 1.376
1.965 1.952 0.6616 35 2.980 3.004 0.8081

12 2.120 2.121 0.0820 40 2.540 2.550 0.3937

16 2.315 2.324 0.3805 45 2.215 2.211 0.1198

18 2.435 2.440 0.2053 50 1.960 1.952 0.4082
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