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Numerical Dispersion of Higher-Order FDTD 2 4 and
Applications to Microstrip Antenna
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School of Communication and Information Engineering Shanghai University Shanghai 200072 China

Abstract A higher-order finite-difference time-domain FDTD scheme with fourth order in space is
studied for the solution of the Maxwell equations in the time domain and the three dimensional fourth-
order difference formulas are obtained. The numerical dispersion characteristics of the higher-order
FDTD 2 4 are analyzed in detail. Perfectly matched layer PML is carried out effectively in the
calculation of the microstrip antenna. Numerical results show that the higher-order FDTD 2 4
scheme can reduce numerical dispersion and phase velocity errors. Computation complexity and memo-
ry requirements can be reduced and the frequency bands to be calculated are extended.
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Fig.1 The comparison of the numerical phase velocity
of FDTD 2 4 and FDTD 2 2 for different

grid discretization
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Fig.2 The comparison of the results of FDTD 2 4 and
FDTD 2 2 for smaller grid discretization
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Fig.3 'The comparison of the results FDTD 2 4 and
FDTD 2 2 for bigger grid discretization
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