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Bandpass-to-allstop Switchable Filter with Broadband Harmonics

Suppression

Phirun Kim!, Junhyung Jeong', Girdhari Chaudhary', Yongchae Jeong', and Jongsik Lim?

S-parameter (dB)

!Chonbuk National University, Republic of Korea
2Soonchunhyang University, Republic of Korea

Abstract— A microwave switchable filter is one of key circuits in wireless communication
systems. A challenging bandpass filter design are tunable, good selectivity characteristics, low
insertion loss, and compact size. In this paper, a switchable bandpass to all stopped filter with
broad stopband is proposed (Fig. 1). The bandpass filter consists of a hairpin resonator and three
capacitors at the ends of resonator with capacitive coupling feed lines. As shown in Fig. 1, two
upper capacitances, Cq, are fixed and lower capacitance Cs is varied The main function of Cj
is used to attenuate the stopband The capacitor Cs is used to tune the bandpass to all stopped
filter by changing DC voltage The proposed filter provides a good selectivity and compact sized.
For experimental validation of proposed structure, the bandpass to all stop filter is proposed at
an operating frequency of 2.6 GHz The filter is designed on a substrate with a thickness (h) of
31 mil and dielectric constant (g,) of 2.2. The fabricated circuit is shown in Fig. 2. The circuit
size is 8 x 25mm? The SMV1233-040LF varactor diode is used for the capacitance variation.
The passband is occurred when bias voltage 1.7V (C2 = 3pF) From experiment, the passband is
shifted to lower frequency compare to EM simulation that is because of the effect of parasitic of
the varactor diode and the fabrication error (Figs. 3 and 4). In the simulation, the ideal capacitor
Cy and (5 are used. The insertion loss in the passband is 1.4dB and the return loss is better
than 15dB at 2.42 GHz Since transmission zeros near to the passband are obtained at 1.85 GHz
and 2.84 GHz it provides a good selectivity characteristic. The 3dB fractional bandwidth is
6.3%. The upper stopband is suppressed higher than 17dB from 2.67 GHz to 9 GHz. The lower
transmission zero is moved to the passband when bias voltage 3.7V (Ce = 1.55 pF) providing all
attenuated as shown in Fig. 4.
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Figure 3. Figure 4.
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