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Design of a Folded Substrate Integrated Waveguide—based
Bandpass Filter for L-Band Applications
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Abstract

In this paper, we design and analyze the characteristics of a Folded Substrate Integrated Waveguide (FSIW) based
bandpass filter operating in the L-band. The proposed FSIW structure, unlike the existing Substrate Integrated
Waveguide (SIW), implements filter characteristics that improve performance while reducing the volume by
approximately 21 % compared to the existing substrate integrated waveguide by stacking two substrates. The substrate
used in the design is RT/Duroid 5880 with a dielectric constant of 2.2 and a thickness of 0.51 mm, and
electromagnetic simulations are performed using Ansys HFSS. As a result of the simulation, the optimized FSIW
filter exhibits characteristics of a center frequency of 1.593 GHz, a 3 dB banwidth of approximately 350 MHz, an
insertion loss of 0.7 dB, and a reflection loss of 21 dB, and a blocking characteristic of more than 49 dB is
confirmed above 3 GHz.
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Fig. 1. Substrate integrated waveguide-based bandpass
filter structure
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Fig. 2. Design of a substrate integrated waveguide-based
bandpass filter
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Table 1. Design parameters of a substrate integrated
waveguide-based bandpass filter

Parameters Value [mm]
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Fig. 3. Design results of a substrate integrated
waveguide-based bandpass filter
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Fig. 4. Folded substrate integrated waveguide—-based
bandpass filter structure
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Fig. 5. Design of a folded substrate integrated
waveguide-based bandpass filter
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Table 2. Design parameters of a folded substrate
integrated waveguide-based bandpass filter

Parameters Value [mm]
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Fig. 6. Design results of a folded substrate integrated
waveguide-based bandpass filter
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Fig. 9. Design of a substrate integrated waveguide—-based
bandpass filter combined with an Elliptic filter

-

E!-E‘_ 7|_u.|- PP -Igi

Sl

ok Jgk

J% 10. Eliptc Ze{E 2t 7| HHd
Ysn el 4A U8 7=

Fig. 10. Internal structure of a substrate integrated
waveguide—-based bandpass filter combined with an Elliptic

filter

e HAE 5o =29 F2 4A gl
© £ 4o AYssion], HFHOE PCBY XA
271 Z 986 mm, Z°] 171.3 mm7} B3},

¥ 4. Hliptic 2E{E 286t 7|2 MAs Tubg (4t
szt 2el MA m2folH
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