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Development of Reconfigurable Filter for
Cognitive Radio Applications

*Abstract*

This research presents an analytical method for designing a tunable
center-frequency and band-width irreversible band-pass filter. A
prototype of low-pass filter is introduced and then its transformed
into a parallel band-pass filter using parallel resonators and
conductance inverters. All design parameters are given in direct
relations depending on the central frequency of the filter, relative
band-width, circuit input’s resistance and averaging values of the
prototype low-pass filter so that the filter can be designed
analytically without resorting to the experimental methods.

This research aims to design a tunable filter that can be used in
cognitive radio technology applications depending on the microstrip
line technology and obtain the best performance at a lower cost.

To prove the validity of the presented method, a fourth-order
absorptive band-pass filter was installed and designed with a tunable
central frequency(2.9-3.4) GHz and also a tunable relative band-
width of( 6-10)%. The matching between theoretical results and the
results of microcircuit simulation and electromagnetic simulation
confirmed the validity of the methodology and conclusions which is
provided in this research.

Keywords — absorptive filter, microslide structure filter, tuneable
filter, cognitive radio(CR).
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Circuit
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0.63-2.67 1.29-1.71 (28%) 2.7-4.8 87-165 (5.8-11%)* [6]
J',>_=;l\ J,c..d\
0.78-3.74 2.9-3.4 (15.8%) 0.92-1.42 169-319 (6-10%) A
Lag I

s el i bl 0L el Joddl (3 sl LSCad) soley abld) ez N o e
Gl Min O el b (guy L jaisun ) by der bl jren o) s
s N panall Jlmald il SSy Sladl (2505 S 335l Aaye g A
ekl o e SSH WS Ly 51K adle aSlanl e LS.kl colasl
A gt

3dB i os A
-1dB s> 20 B

Gluagilly clalingy) -5

e LSl 8aley BB e geensly oS AL @B Sl s G €
A e Al padsin 8 38 e el eGSR ARl e ASSY)
¢ el SVslas me Sl et ST Lty Bdlate B8 Aejfe olie UL, dap
By B2 Sllbael Olda penad 0B Ly 5,00 e iy Lozl
sl 0935[ 9 [5[ 8 omma b (2 dncd) (Optimization) disl dasa) ax ! 0959 3l
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el 3 5sle axall trial-and-error process Uaikly ) 44 ks ol Fkasl
Us Gaidl Cono ol g9 Cadotl) 8B uSToe alisu) Comd iy SN ol
Susceptance ) &3 o Jaleg o9y 557 (Stub Resonator) Zegyl 0L, SRVIRY
i ey oS Ammnd) bl e el ¢ Cadgll (AL G (Slope Parameter
I Bk (250 SN 0335 Ly S g S Al )l Dsbd) Bl e
L SHY sl iy (3 aslasa) S8 8035 Jos e

o Blie s M WLl LISy CoSH Wb 85 ped F 8l il Y e o
Jlasl o el O a8 ale 3 ol say [2] 5 [1] B ) DLl & o) 3l
sl e 3yilly 2l LY geols anat lmd ) by Sl Al
(Transmission Zeros) £ )WL: Ol e M MM Sl s dalie L’S,c
T [7] ) Crar o A s e e SLL) plasaal Sl

U8 335 b oo e 209 el il Wit (Sl m dly LB ods fas
oSl By LG ol
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