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ABSTRACT : In this work, in order to realize a band pass filter with wide-band characteristics for mobile communications, 2 GHz band pass filter was
designed using ring resonator with stub. The three stage wide-band BPF was designed and fabricated. For broadband design, the ring circumference was
divided by 4 sections with 1/8 wavelength and 2 sections with 1/4 wavelength which have different line impedances. The characteristics of the proposed BPF
were highly improved by using three stage ring resonator. The characteristic impedance values of each sections were obtained by Powell’s least square
algorithm where differentiations are not needed. The measured results showed a good agreement with the theoretical results as well as ADS simulation.
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Fig. 1 Conventional 3-stage ring filter
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Fig. 2 Calculated results of Sz and S; for conventional Ring
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Fig. 4 Even-mode equivalent circuit
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Table 1 Sampling point using in Powell’s Square Method

I sampling point
S~ f55 |10.60|0.61/0.62/0.63[{0.64| - |1.10{1.11{1.12(1.13]1.14
Ss6~ fo6|1.15]1.16(1.17{1.18[1.19| ~ [2.81(2.82|2.83|2.84|2.85
Son~ f14]2.86(2.87|2.88/|2.89(2.90| ~ | 56 | 57 | 58 | 59 | 60
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Table 2 Parameters obtained by Powell’s Least Square Method

sSHUmMetA S i

4 55.0685 2 1.329 mm 11.468 mm(A,/8)
Z, 54.8630 2 1.383 mm 22.901 mm(A,/4)
Z, 132.2052 2 | 0.185 mm 12.138 mm(A,/8)
Z 132.27312 | 0.179 mm 24.291 mm(A /4)
Zs_ | 24.24290 1.695 mm 22.732 mm(A,/4)
Zs 5| 39.6429 2 2.332 mm 22.403 mm(A,/4)
Zs 5| 49.6429 2 4.664 mm 21.731 mm(A,/4)
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Fig. 7 Calculated results of S and Sy by using optimized
parameter
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Fig. 9 Simulation results of S2; and Sy
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Fig. 11 Measured result of S 3
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