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A Filter Design Method Based on Improved Aggressive

Space Mapping Method
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Abstract: This paper presents a new design technique for the filter. The technique is based on improved aggressive space mapping
method. Firstly, the partial derivative matrix with single variable is used as an initial mapping matrix. Because of introduction of the
Cauchy method in parameter extraction process , the speed of parameter extraction is accelerated without lose of accuracy. Finally, to
confirm the design method presented in the paper, a coax filter with four resonators is designed and simulated using HFSS software.
The agreement between simulated results and theoretical results is good.
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38.5219 0.0201 0.0154 1.0023 0.9773
44.3834 0.0211 0.0159 0.9987 1.0017
41.1179 0.0202 0.0153 1.0016 1.0004
40.8817 0.0204 0.0155 0.9997 0.9993
40.1523 0.0206 0.0157 1.0005 1.0005
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2 HFSS ( )

H, ¢ t, t,
7.7589 26.2751 16.6532 12.3286 12.3360
7.4822 26.8652 16.9264 12.4078 11.4855
7.8774 25.8069 16.0596 12.3645 11.5509
7.9218 26.2548 16.6300 12.4209 11.5671
7.9386 26.3985 16.6420 12.4117 11.5448

Bandler ] W, Cheng Q S, Dakroury S A. et al. Space
mapping: The state of the art[J].IEEE Trans on
Microwave Theory Tech 2004,52(10), 337-361

Koziel S, Bandler ] W, Madsen K,A space mapping frame
work for engineering optimization: Theory and
implementation[J]. IEEE Trans on Microw. Theory Tech,
2007, 54(10):3721-3730

Koziel S, Bandler ] W. Interpolated coarse models for
microwave design optimization with space-mapping[J].
IEEE Trans on Microw. Theory Tech, 2007,55(8):
1739-1746

Koziel S, Bandler J] W. Space Mapping With Multiple
Microwave

Coarse Models for Optimization of

Components[J].IEEE Trans on Microwave Theory Tech.

2008,18(1): 1-3

(5]

Li Gang, Dai Xiwang, Liang Changhong. Fast Synthesis

Of  Coupled-Resonator  Filters[J].  Journal  of
Electromagnetic Waves and Applications, 2008,22(5):
705-714

Cameron R J. General Coupling Matrix Synthesis
Methods for Chebyshev Filtering Functions[J] . IEEE
Trans on Microwave Theory Tech, 1999, 47(4): 433-442
Meng Wei ,Wu Keli. Analytical Diagnosis and Tuning of
Narrowband Multicoupled Resonator Filters [J]. IEEE
Trans on Microw Theory Tech, 2006, 54(10) : 3765-3771
Macchiarella G, Traina D. A Formulation of the Cauchy
Method Suitable for the Synthesis of Lossless Circuit
Models of  Microwave  Filters From  Lossy
Measurements[J]. IEEE Microw Wireless Compon Letter,

2006, 16(5) : 243-245

199



LT S, REBt AA 57
f4k:  http://www.edatop.com

R R 2R I —— RIS

Syl 55 Il (www.edatop.com) £ 44 0k B F0F R 55— 1 PR TR AR s, BUORE
T S REERHIER AAIIEEFE, 2 B A SR AR S IR R 2 Be vh N A B g Skt o
wUEATRGEI. RE A, EABEEZ KE NG A, PGS T AR TR, K
WRHE . A=l TFEZ KA X .

AT BB DRI AR BT IS N B R, A R R R4 o, VR R i D U A e v
JRER AN AERE, A SR AT TR SE b B vk N R AR, BT R BRI v BUSE AR 45
Ay TR I 45 R I e DI B8 1R e S TR RE o B A 75 B K 5 03 400 b B 4 1 SE2 o )
18 & I e DR I 28 R BE T

___m__,, s e R B T I R AL IR AR
AT o o :
— A A, EXRIWR, hICUHE, B S BEABER

At SRR \ SR U R AIRE, A (% ADS. CST. HFSS & 204047 T
'“ o }I FLISERBET R MR, 5 68 Bk 5B M B AR 3 52 ) 4R
HEE op e BT e B

WEMAE:  http://www.edatop.com/peixun/filter/

® HFSS {5t IRE
M4k http://www.edatop.com/peixun/hfss/

®  CST HTEI)IRE
M hk:  http://www.edatop.com/peixun/cst/

o XERITEIHINRE

M4k:  http://www.edatop.com/peixun/antenna/



