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Design and Simulation of a Dual-Band Filtering Power Divider
Using Stepped Impedance Resonators and a Novel Method for
Generation of Transmission Zeros
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In this article, a compact power divider with dual-band frequency response, is designed and simulated using
dual-mode stepped impedance resonators (SIRs), for WLAN application. The resonant frequencies of the
proposed SIR are investigated using even- and odd-mode analysis for frequencies of 2.4 GHz and 5.2 GHz. A
new method is presented for feeding the SIRs that uses the wave cancelation theory to create transmission
zeros near the passbands. Finally, four transmission zeros are generated around both passbands to improve the
selectivity and out of band isolation. For reducing the circuit size and possibility of the feeding method
implementation, two spiral SIRs are used to design the filtering power divider. The proposed filtering power
has a miniature size (0.14 Agx0.15 Ag), good isolation between the output ports and appropriate operation at
the passbands.

Index Terms: Filtering power divider, multi-mode, stepped impedance resonator, multi-band, transmission zero,
bassband.
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Fig. (1): a- Initial prototype of the proposed SIR, b- even-mode equivalent circuit, c- odd-mode equivalent
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Table (1): Performance comparison of the presented filtering power divider with other filtering power dividers
srks Q|5S Sl pain J.:L.., L e Q—.‘.‘ 50 ol 43|)| 6)-‘-1-:3 O‘?J (oo .);SL;.C sl :()) Jgo=

Operating band|CF (GHz)|IL(dB)|RL(dB)| 'S,/ (dB) Size().s:)
Ref[8] | Single-band | 3.75 | 3.85 [ >20 | >17 [0.070 &
Ref[9] | Single-band | 2.45 37 | >22 - 10.045 ).b.z
Ref[10]| Single-band | 241 | 42 | 24 | >16.6 [0.202,
Ref[11]| Dual-band | 1.8/2.96 3.8/3.9( > 10 | 26/20 {0.202 }_B:
Ref[12)| Dual-band | 3.5/5 [3.7/3.9/ 17/15| 8/6 [0.094 2
Ret{13]| Dual-band | 2227 |<3.5 | >17 | >16 [0.1472
This | pyjalband [2.42/5.21[3.3/3.7 2024 [ 257165 [0.021 22
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