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Design of 2.3 GHz Generalized Chebyshev Filter
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Abstract: With the rapid development of microwave communication technology, the high performance
microwave filters have played important roles in the microwave and wireless communication system. A
synthesis procedure, using optimization, for multiple coupled resonators filters having general topology and
general response was described. The cost function for the optimization was based on the values of the
characteristic function at its zeros and poles. The procedure deduced the coupling matrix of filters by using
gradient-based Optimization technique, and also researched the relationship between filter parameters and
physical structure. A high performance six cavities band-pass filter worked in 2.3GHz which was designed
by this way had the response coincided with the theory response. The example is reported which validates the
proposed synthesis procedure.
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Figure 1. equative circuit of N-order generalized Chebyshev filter
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Figure 2. normalized S parameter curve of filter
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Figure 3. single cavity resonant structure simulation
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Figure 4. single cavity resonant frequency simulation

4. BEERIARTE

Figure 5. double cavities couped structure simulation
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Figure 6. coupling coefficient of adjacent cavity
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Figure 7. filter whole model
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Figure 8. Filter real object(same double filters)
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Figure 9. test S parameter curve of filter

9. i S SHENRE

978-1-935068-23-5 © 2010 SciRes.



? Scientific

* Research

7

»
%

9

o

PLF 464135 dB. X8 #yBEAT DRI, 1500 W
A5 S R I pED ds AR B g, HAMR R E
teo S HH AR s S TR B A i A K

5. &RiE

CHEE T X Chebyshev B8 £ A 7] Fil s 440 98 08 2
P FIEIE, WER T 52 ARG AR AR . FEitk
Al S T 2.3 GHz = BE Rl s AR SE i oK
MBIk &t vert, AN O H s, HATm)
HANE, KIEH, ATSEREEE KR, SR E
W FRPRVI G, A T i ik 4, 7
BRSO TR ] B B AT F B o

Bt

ARSCEAE 2 TR T RZ I &0 5 R o
JRIKT, ARG XIHT B s 2O R S o

978-1-935068-23-5 © 2010 SciRes.

428

Information and Communication Technology and Smart Grid

References (2% 3 #K)

[1]  Jia-Sheng Hong, M.J.Lancaster. Microstrip Filters for RF/
Microwave applicationsf]M].NEW York, A Wiley-Interscience
Publication,2001:1-5.

XI Mei. Analysis and design of generalized Chebyshev
filter.[D].XIDIAN university,2006:16-18.

FBFLT™ X Chebyshev WEH S 1K 7 AT A Be Tl [D]. 15 22 HL 3R
K%, 2006: 16-18.

R. J. Cameron. General coupling matrix synthesis methods for
Chebyshev filtering Function[J].IEEE Trans.on MTT. 1999.
MTT-47(4):433-442.

GAN Ben-ba, WU Wan-chun. Structure and design of micro-
wave filters [M].BEIJING scientific publishing company,1973
HAM, R)7TE IBBOEBE 45 5 ik M AERT B
HiRsAL, 1973.

A E Atia , A E Williams . Narrow-bandpass waveguide filters
[J].IEEE Transactions on Microwave Theory Techniques, 1972,
20 (3):258-265.

Amari S. Synthesis of Cross—coupled Resonator Filters using
Analytical Gradient—based Optimization Technique[J].IEEE
Trans on MTT, 2000, 48(9): 1559-1564.

ZHAO Ke-yu, XU Fu-yong. Microwave theory and technology
[M]. Beijing:Higher education press, 2006.02:200-203.

BAIEE, VERRA, PR SRR M A8 s S 20 A
2006.02: 200-300.

(2]

(3]

(4]

[3]

(6]

(7]





