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Bandpass Filter Using Folded Substrate Integrated Waveguide Structure
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ABSTRACT

In this paper, the transition of the folded substrate integrated waveguide (FSIW) using two substrates is suggested and applied to the bandpass
filter. The FSIW has similar characteristics with the SIW and can be reduced the width of the SIW. The transition between the FSIW to the
microstrip is designed by using shorted quarter wavelength line. Also, the bandpass filter is designed by using the FSIW and the elliptic lowpass
filter of 5 section. Fabricated bandpass filter has the center frequency of 5.75 GHz and the bandwidth of 33.2%. Also, the insertion loss and return
loss at the center frequency are 0.63dB and 19.1dB, respectively.
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Fig. 1 Schematics of (a) Conventlonal substrate
integrated waveguide (SIW) and (b) folded substrate
integrated waveguide (FSIW)
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Fig. 2 Insertion losses of the FSIW structure as the
radius and distance of the via-holes
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Fig. 5 Structure of the lowpass filter of 5 stage using
the elliptic function

s+ HoiSI Welel 7=

el Bl A9 AHE WH 7187 5

g% gAg)7) Sla AAge] G FhrE A
QEgee LI} HE T2EeS AHgstel A

stgemio], o) W AAWE ghe 19 2tk

-

E 1. bEte| Etes MAsSnt e MAHST
Table 1. Designed parameters of the elliptic lowpass
filter

stage | prototype impedance ellcz,e(r:lt;tial
1 0.8130 143Q 16.287
0.9242 143Q 9.8%%

2 0.4934 39Q 41.303

3 1.2245 143Q 24531

A 0.3719 143Q 42771
2.1350 39Q 16.620

5 0.2913 143Q 5.836
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Fig. 6 Simulated results of the lowpass filter of 5

stage using the elliptic function
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Fig. 7 Photograph of the bandpass filter using the
FSIW structure

a8 7. FSIW #XE 0|8

a3 74 ZEe A71E E0)7] Y3 ENXAAS
gk A4 vlo]AR2~EY HEZE meander-line o=
TEHUL, AEHH AYEH FEA BES YE

& clgdiel % g9l e 2R
58GHZS ST 30%e] tlejEom A7

FSIW 72 ol8® delEs We BHToE

5T5GHzA He % 3295 SAHAT FHF5l



Aol A9 A3} WAL £ 8 217 063dB, 19.1dB2
=459k ole @ Aske 13 8 2k

3 A7AE FSIW 729} 55 B4 g4
2E AQER LT o 8F BB Bejel 4
% 23 AnE dehln ok ok & % F 3
%o 5 AR el oA <) AA g

% 1
18l 24 Astel Fo47h a AgHel IAT, 3
4 Aske AA 23s R4 @ el 9

=254

S-Parameter [dB]

¢ Simulated Insertion Loss [dB]
-+ 0+ Simulated Return Loss [dB]
—)—Measured Insertion Loss [dB]
—HI—Measured Return Loss [dB]

230 4

354

40 ’ . — . — . .
3 4 5 6 7 8

Frequency [GHz]

J% 8 FSIW #+x& 0| 8%t tid &t el 21t
Fig. 8 Simulated and measured results of the
bandpass filter using the FSIW structure
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