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A highly selective tunable filter with switchable
bandpass and bandstop frequency response

Yang Hong, Zhang Dewei, = Wang Xian, Zhang Junjie,  Zhou Dongfang, = Fu Yufan
(PLA Strategic Support Information Engineering University, Zhengzhou 450001, China)

Abstract: A highly selective tunable filter with switchable bandpass (BP)-to- bandstop (BS) frequency response
is designed. The frequency of the filter can be adjusted by loading a varactor diode on the end of microstrip resonator
and branch; a PIN diode can be used to switch BP and BS characteristics. The filter is analyzed using the even- and
odd-mode method, and constant absolute bandwidth (CABW) is achieved. Then, a source and load coupling is
introduced so that there is a transmission zero (TZ) on each side of band, which can be almost keep in the same
relative position throughout the frequency tuning range (FTR). Therefore, in the FTR, the filter achieves high
selectivity and good out-of-band suppression characteristics. The FTR of the proposed filter is 5.58~5.89 GHz, the
measured attenuation within the stopband is greater than 14 dB with CABW of (80 % 5) MHz under BS state; the FTR
is 5.42-5.79 GHz, CABW is (120 £ 5) MHz, the measured return loss and insertion loss within the passband are about
13 dB and 1.69-2.25 dB under BP state, respectively. Moreover, the fabricated tunable filter has a compact size of
0.284,X0.624, (4, is the wavelength of the center frequency during the FTR). The experimental and simulated results
are in good agreement.
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Fig. 1 Schematic diagram of proposed tunable filter
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Fig. 2 fy versus /; under different values of /g,
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Fig. 3 Equivalent circuits of resonator loaded with three varactor diodes
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Fig.4 Schematic of coupling topology
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Fig. 6 Simulated and measured results of the fabricated tunable filter with bandpass frequency response
&6 TR I I A8 R S A 2 2R
F1 IHAFERESFSAI RSN EESBRENBER
Table 1 Performance parameters and control voltage values of 5 states of bandpass filter (BPF)
state fo/GHz BW/MHz | 7A% V,/V Vs3IV
1 5.42 115.4 6.34 9.83 0
2 5.49 117.5 6.65 10.05 0
3 5.56 120.9 7.12 10.34 0
4 5.71 117.4 7.37 10.56 0
5 5.79 120.1 7.51 10.79 0
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Fig. 7 Simulated and measured results of the fabricated tunable filter with bandstop frequency response
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Table 2 Performance parameters and control voltage values of 5 states of bandstop filter (BSF)

state fo/GHz BW/MHz Vv V,/V V3V
1 5.58 85.3 6.65 10.58 0.89
2 5.64 76.2 6.95 10.95 0.89
3 5.71 77.6 7.12 11.13 0.89
4 5.80 76.1 7.37 11.69 0.89
5 5.89 78.5 7.51 11.94 0.89
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Table 3 Performance comparison of the present design with previous reported tunable microstrip BPFs and BSFs

frequency tuning/GHz BW343/MHz or FBW/% insertion loss/dB  return loss/dB  rejection level ~ circuit size/

design (bandpass/bandstop) (bandpass/bandstop) (bandpass) (bandpass) (bandstop) izg
of Ref[15] 0.68~0.985/0.725~0.995 N/A 22~59 >13 >20 N/A
of Ref.[16] 1.9~23 2.5~3/3~7 3.3~6.5 >10 >15 0.188
of Ref. [17] 29~3.6 45~230 N/A N/A >20 >0.333
of this paper ~ 5.42~5.79/5.58~5.89  (120%5)/(80+£5) 1.69~2.25 >13 >14 0.178
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