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Abstract In ths paper a fast convergent techn que was presented An mproved accurate FDTD ( F mite D ifference
TmeDanain) smuhtion result could be generated using a relatively coarsem esh for PEC planar stuctures if an eflec-
tive factor & properly selected It is very valuable because the calcubting tine and space could be decreased when
FDTD sinulatbn is done A m crowave patch antenna and a low pass filterw ere used i this paper to verify he proposed
schem e
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Table1 Effectivewidth and width factor and chara cteristic inpedance of the un fan stipline
Na per A (f=7.5GHz) Ax /mm Celk E ffective w id th Facbor 1Zy 1/Q Errorfe Phase
42 0. 71 3Ax 2.13 0. 853 50. 241 0. 21 0.027
37 0. 82 3Ax 2. 46 10 45. 355 9.53 0.030
54 0. 55 4Ax 2.20 0. 894 50. 370 0. 47 0. 0244
49 Q615 4Ax 2. 46 10 46. 721 6. 81 0.027
67 Q0 450 S5Ax 2.25 0.914 50. 141 0. 01 0.022
61 Q0 492 S5Ax 2. 46 10 47. 520 5.22 0.024
78 Q0 383 6Ax 2.30 0.935 50. 249 0.23 0.021
73 0. 41 6Ax 2. 46 10 48. 047 4. 16 0.022
93 Q0 321 TAx 2. 247 0.936 50. 585 0. 09 0.018
85 0.3514 TAx 2. 46 10 48. 393 3. 47 0.021
127 Q236 10Ax 2. 36 0.96 50. 390 0. 05 0. 0155
122 Q0 246 10Ax 2. 46 10 49. 075 2. 11 0. 0167
152 Q0 198 12Ax 2. 376 0.966 50. 428 0. 06 0.012
146 Q 205 12Ax 2. 46 10 49. 298 1. 67 0.013
300 0.098 4 25Ax 2. 46 10 50. 135 -0.0176
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Fig.2 Relationship between the actual and effective width
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Fig.3 Impedance distribution along y direction at frequency = 7.5 GHz. Comparison of the stripline impedance
using the effective and actual width
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Fig.4 Comparison of relationship between stripline impedance and frequency using actual and effective width (y=70Ay)
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Fig.7 Configuration of the low_pass filter Fig.8 Relationship between actual and effective

width of the low_pass filter

= =
& B
& |l — R ERRR &
X _40 — ML A% SCBRR =
ER#SHRS } — s 2B R
= -50¢ — L4 52 B R
— MM FE R
-60 . " . . : : s . -60 . . : " " . " )
0 2 4 6 8 10 12 14 16 0 2 4 6 8 10 12 14 16
¥ %R /GHz 4 % /GHz
(a) R R T 53 PR R s11 Hdg (bR R+ 53R R s21 HiE

B9 RiEREFRMSRY
Fig.9 The scattering parameter of the low_pass filter

[ ] (References)

[1] YeeK S Numerical soluton of nitalboundary valie problms nvolvingmaxwell s equatbons in Botrop k media[ J]. IEEE
T ransactons on Antennas and Propagation 1966 14(5): 302-307.

[2] KunzK S Raymond J Luebbers The Fiite D iference T me Domain M ethod ©r E lectran agnetics|M ]. Boca Roton CRC
Press LLC, 1993

[ 3] Alln Tafbve Canputational Eletran agnetics The Fmite-D ifference T in e-Dom ain M ethod[M ]. Nomw ood MA: Artech H ouse
1995

[ 4] . [M]. : , 1995 30-3L
Gao Benqing FDTD M ethod[M ]. Beijing N atbnal Defence Industry Press 1995 30-31. ( in Chinese)

[5] SheenDM, AliSM, AbouzshraM D, etal Applicaton of the hree dinensional finite-d ifference tine-dan ain method to the
analysis of planarm icwostrp circuits| J|. IEEE Transactions on M icrow ave Theory and Techniques 1990, 38( 7): 849-857.

[6] David Pozar M irovave Engineering[M ]. 2nd ed New Yotk John W iley and Sons Ing 199& 162

[7] MurG. Absorbing boundary cond itbns for the fin ite-difference approxin ation of the tm e-dan ain electran agne tic field equatbns

[J]. EEE T ansE lectran agnetic Compatb ility 1981, 23( 3): 377-382 [T 4G4 2] 4



