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A Study on the FDTD method using Periodic Boundary
Condition for PBG Performance Analysis
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ABSTRACT

It is difficult to design accurately the bandgap of metamaterial depending on metamaterial
pattern and array configuration. In this paper, we propose a design method for the wanted
bandgap frequency using any metamaterial pattern in 2 dimensional array. Metamaterial structure
is consisted of periodic array. Therefore the calculation area in FDTD(finite difference time
domain) method can be reduced by applying the periodic boundary condition to 2-D metamaterial
array. The method for design and calculation the L and C values by using 2-D is also
considered. So it can be designed more accurately and rapidly. For example, we designed
metamaterial square pattern array in 5 GHz, and compared with the 1-D metamaterial pattern
using analysis method in microstrip line. As a result, we found that the accuracy of this proposed
method can be incresed to 14.7%.
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Table 1. Various methods of research in PBG
structures for increasing the L and C value.
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