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Design of Coupled-line Band-pass Filter Using New Equivalent Circuit of Tapped-line
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Abstract

In this paper, the equivalent circuit of tapped-line that is
applied in the feeding of the band-pass filter with high
coupling is suggested and the value of an eguivalent circuit
is mathematicallydefined. =~ An equivalent
tapped-line is composed by open stub and additional

circuit of

transmission line, and the electrical lengths of stub and line
can be obtained by the impedance of resonator and the
inverter. The new equivalent circuit of tapped-line can be
simply applied of design of band-pass filter and leads to
very good agreement compared with theoretical value. The
coupled-line band-pass filter using equivalent circuit of
tapped-line shows the insertion loss of 197 dB and the
return loss of 185 dB at the center frequency of 58 GHz.
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<Fig. 1> Equivalent circuit of (a) J-inverter and (b a
tapped-ine for the band-pass filter
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<Fig. 2> (a) Equivalent circuit of the half-wavelength resonator
with tapped feeding and (b) fractional bandwidth as a function
of the position of tapped-iine, © for several normalized line
impedances
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<Fig. 3 Photograph of the coupled-line band-pass filter using
tapped-line
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<Fig. 4> Simulation and measured results of the coupled-line
band-pass filter using tapped-line
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