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APPLICATION OF 3-D PML ABSORBING
BOUNDARY CONDITIONS TO THE ANALYSIS
OF MICROSTRIP DISCONTINUITIES®

ZHOU Ping XU Shan-Jia
{Umnuversity of Science and Technology of China. Hefei. Anhui 230027, China?

Abstract The perfectly matched Jayer {PML) absorbing boundary conditions were extended from 2-D TE/TM
modes problem to the case of 3-D hybrid modes transmisswon problem. Scattering characteristics of 2-D dizcontiou-
ity structures in microstrip lines were successfully 1nvestigated. Numetical results show that the presented 3-D
PML absorbing boundary condirion maintains rhe advantage of wide band and high accuracy of ordinary 2-D PML.

This technique can be further used 1n the FDTD analysis for complicated structures.
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Fig. 1 Calculation model of 3-D PML
boundary conditions
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Fig. 2 Open terminated microstrip line and 1ts reflection characreristies
(a) the structure of open terminated microstrip line
th) frequency characteristics of reflection coefficient
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Fig. 3 Strip width step discontinuity of microstrip line and its scattering characreristics

{a) stnp width step discontinuity of microstrip line
{b) frequency characteristics of the scattering coefficient
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Fig. 4 A kind of low pass filter

af microstrip line
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Fig. 5 Scattering parameters of low pass filrer of micrastrip line

(a) frequency characteristics of &,

REFERENCES

[1JMur G. Absorbing boundary conditions for the finite
difference approximation of the time domain electroma-
gentic-field equations. FJEEE Trans. Electromagn., Com-
pat. 1981,23(11), 377

[2]Mei K K. Fang J. Superabsorption method to improve
absorbing boundary conditions. TEEE Trans. Awntennas
Propagat. «1997,4008); 1001

“37Bayliss A, Turkel E. Radiation boundary conditions for
wave-like equations. Commun. Pure Appl. Marh. .
1980,33: 707

[4]B1 Z Q. Wu K L. Wu C,er af. A dispersive boundary
condition for microstrip component analysis using the
FD-TD methed. [EEE Trans. Theory
Tech, »1992,4004), 774

[5]Berenger ] P. A perfectly matched layer for the absorp-

Microwauve

tion of electromagnetic waves. J. Compur. Phys. 1984,

tb) frequency characteristies of Sy,

114: 185
[5]Katz D S. Thiele E T, Taflove A. Validation and exten-
sion to three dimensions of the Berenger PML absorbing
boundary condition for FD-TD meshes. JEEE M-
erowave and Guided Wave Lerr. ,1994.4(4); 268
[7]Reuter C E. Joseph M, Thiele E T, e al. Ultrawide-
band absorbing boundary conditicn for termination of
waveguiding structures in FD-TD simulations. JEEE
Microwave and Guided Wuve Lert. ,1394.4(10) . 344
[8]Zhang X, Mei K K. Time domain fimte difference ap-
proach to the calculation of the frequency dependent
of mcrostrip  discontinuities. [EEE
Trans. Microwave Theory Tech. J1988,36(12): 1775
[9]Sheen D M. Ali S A, Abouzahra M D, er af. Apphea-
tion of the three-dimensignal time-domain method to the

characteristics

analysis of plapar microstrip circwits. TEEE Trans. Mi-
erowave Theory Tech. .1990.38(7) . 849


http://www.cqvip.com

