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As the key passive component in the radio-frequency (RF) front-end, bandpass filter (BPF) with 
compact size and high performance are in great demand for enhancing system functionality. 
Meanwhile, high-temperature superconducting (HTS) materials are becoming more and more 
attractive in the context of designing microwave filters because of their lower losses and excellent 
performance. 
In past few years, several types of high performance HTS BPFs have been designed for 
demonstration. For circuit size miniaturization, various microstrip multimode resonators have 
been proposed, such as the multi-stub-loaded resonators and square ring loaded resonator. At 
first, a series of the second-order multiband HTS filters have been presented based on the multi-
stub-loaded resonators [1], [2]. The measured insertion losses are all extremely small, but the 
selectivity and stopband performance need to be improved because of the low-order design. 
Therefore, a newly dual-mode hairpin ring resonator is proposed and applied to constitute an 
eighth-order dual-band HTS BPF [3]. The configuration of the designed filter and the obtained 
frequency responses are respective shown in Fig. (a) and (b). As predicted, the band edge 
selectivity and the attenuation in stopband are highly enhanced.  
In addition, the differential circuits have been received much attention recently due to their 
ability of lower electromagnetic noise and crosstalk. So, based on the HTS technology, a fourth-
order differential dual-band HTS BPF has been designed using the proposed square ring loaded 
resonator [4]. The layout of the differential filter is depicted in Fig. (c) and the simulated results 
as well as the measured results are shown in Fig. (d). It is seen from Fig. (d) that a favorable 
common-mode (interference signal) suppression over a wide frequency range is obtained.  
With the advantages of ultra-low in-band insertion losses and high selectivity, these proposed 
filters are attractive for potential applications in multiband communication systems requiring 
high-sensitivity and high anti-interference properties. 
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