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Application of Multidomain Pseudospectral
Time-domain in Waveguide

JIANG Yong-jin TIAN Li-song  YANG Hu MAO Jun-jie
College of Electronic Science and Engineering National Univ. of Defense Technology Changsha 410073 China
Abstract The design of excitation sources was presented and the characteristic of waveguide was analyzed with multi-domain
pseudospectral time-domain MPSTD . The cut-off frequency of 2D waveguide and the S parameters of typical 3D waveguide model were
calculated with the MPSTD. All numerical results were compared with the HFSS or the FDTD results which display that the MPSTD is
more accurate and efficient. This paper offers a scheme for analyzing the complex waveguide accurately and extends the application field
of MPSTD.
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Tab.1 Mode cutoff frequencies of hollow rectangular Tab.2  Mode cutoff frequencies of partially dielectric-filled
waveguide TM polarization rectangular waveguide TM polarization
MPSTD FDTD 15 MPSTD FDTD 5
™, 5" J. J. £ J. J.
e e r e
m n GHz GHz GHz GHz GHz GHz
11 16.7705 16.7691 0 16.7625 0 16.0218 16.0306 0 17.4862 10
15 40.3887 40.3989 0  40.3501 1 19.7099 19.7465 1 19.2477 3
31 45.6207 45.6255 0 45.5626 2 21.6386 21.6588 0 24.4587 19
33 50.3115 50.318 0 50.2501 2 24.7317 24.7756 1 26.8073 14
37 69.1466 69.14499 0 69.0376 3 28.6893 28.7260 1 30.9174 15
53 78.3023 78.3180 0  78.0001 8 MPSTD  FDTD 1
55 83.8525 83.8665 0  83.5502 8
57 91.5492 91.5731 0 90.7127 4 3 ™
71 105.2675 105.3064 1 104.4377 22 Tab.3  Mode cutoff frequencies of shielded microstrip line
75 111.4955 111.5464 1 110.7002 21 .
TM polarization
77 117.3936 117.4397 1 116.5503 22
8 4 123.6932  123.6664 1 122.2878 37 HEFSS f, MPSTD
79 124.8249 124.9064 2 124.0128 22 GHz f. GHz e
91 135.2082 135.3063 3 134.1753 28 16.8977 16.9629 1
97 144.8491 144.9596 3 144.1753 45 1 7337 22.8597 2
99 150.9346 151.0663 4 149.2503 45 23,5500 234180 2
MPSTD ¢ =8ps Af=0.0375GHz 27.6291 27.4461 3
FDTD N, =51 N, =101 ¢ Af MPSTD 29.3668 29.5118 2
MPSTD ¢ =6ps Af'=0.05GHz
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