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Reflectionless bandpass filter with flat passband, high
selectivity, and enhanced out-of-band suppression
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Abstract: Currently, the design of reflectionless filters was challenged by insufficient selectivity and insufficient flatness.
Therefore, a two-port microstrip reflectionless bandpass filter topology was proposed to provide a reference for address-
ing these challenges. The topology of this microstrip circuit was composed of two parallel coupled microstrip lines con-
nected by two short stubs, along with a pair of symmetrical bandstop filter (BSF) connected in parallel, where resistors
were used to absorb signals that cannot be transmitted. By analyzing and converting the lumped-element filter with trans-
mission zeros, a microstrip bandpass filter with high selectivity was achieved. Furthermore, the proposed design process
could be adapted to meet different requirements for center frequency and bandwidth, offering greater flexibility com-
pared to other design methods. To validate this design, a microstrip bandpass filter with a center frequency of 2.5 GHz
was developed. The measurement results indicate that the 3 dB bandwidth is 960 MHz (fractional bandwidth 38.4%), and
high selectivity along with a flat passband response are exhibited. The BPF exhibits a 10 dB reflection bandwidth of
203% and an out-of-band rejection of more than 30 dB.
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