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Design of SIR-based Bandstop Filter with Symmetrical Hairpin
Wideband
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Abstract This paper has designed a wideband bandpass filter (WBSF : Wide Band Stop Filter) using a stepped
impedance resonator (SIR : Stepped Impedance Resonator) with improved performance and improved hairpin
coupling structure. The SIR WBSF is small in size and has the advantage of having excellent bandstop
characteristics. The designed BSF has a structure in which a quadrangular shaped hairpin of a / 4 length is
arranged symmetrically on the upper and lower sides of the input and output transmission lines. The input and
output terminals were terminated at 50 ohms for system applications. The center frequency of the SIR WBSF is
6.3 GHz, which is the second harmonic of 3.15 GHz. The designed filter has a 3dB bandwidth of 2.9 GHz and a
transmission coefficient (Sz;) of 33.2 dB. The reflection coefficient (Si1) at the center frequency is 0.106 dB. The
application field is used for fixed microwave relay stations, fixed satellite and earth stations, and fixed satellite
communications. The overall size is 20mm x 10mm.
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Fig. 4. Transmission characteristics and reflection
coefficient

Fo B oso)e) Fog $9e 2g4e) S5 A4

ok = lEdel] EYdke] AR Ut deEA o A

2 o 4 gt

F y
" (@) 63 GIIz (b) 12 Gilz

a8l 5. WBSFe| MRUT
Fig. 5. Current density of WBSF

n. 22

H =R A= SONNET EM (Electro Magnetic) Al
dlolg EF-& o]&3sto] dojd A3 A4S 7Nte g

e

3k SIR WBSFE A 2 AlEdoldsta AlEdold 2
I}Z 24 &4tk SIR WBSFE 6.3 GHze 453k
oA AAEon HEEA (Su)e 332 dBelH 29
GHz9] 3dB t9Zo] dojRin). S-gFoks 44 vt
olaggo|H FAN, 2AH 97 A=, 1A 9
2+ B2 (59 GHz ~ 6.7 GHz)oll AH&-H), =3t &
AT L AFRAEA, FATE (31 ~ 33 GHz)
gppol] ek A2 ko] AAE Y3 GA i th A
A odgy|2E S8 5 ik AA o379 271= 20
x 758 m®]t}.

ox

23

NN

References

[1] Park J K Kim C S, Kim J, et al, “Modeling of a
photonic band gap and its application for the
low—pass filter design”, Proceedings of the 1999
Asia-Pacific Microwave Conference, Vol 2, pp.
331-334, Dec 1999.

DOL https://doi.org/10.1109/APMC.1999.829365

[2] Liu HW, Li ZF, Sun X W, et al, “An improved
1-D periodic defected ground structure for
microstrip line”, IEEE Microwave and Wireless
components Letters, Vol. 14, No. 4, pp. 180-182,
April 2004.

DOL https://doi.org/10.1109/LMWC.2004.827097

[3] Batmanov A, boutejdar A, Omar A, et al, “Design
of compact coplanar band-stop filter compsed on
open-loop-ring defected
groundstructure (DGS)”, Microwave and Optical
Techonology Letters, Vol. 52, No. 2, pp. 478-483,
Feb 2010.

DOL https://doi.org/10.1002/mop.24905

[4] Changsoon Kim, Tae Hyeon Lee and Bhanu
Shrestha, Kwang chul Son, “Miniaturized
dual-band bandpass filter based on stepped
impedance resonators”, Microwave and Optical
Technology Letters (MOTL), Vol. 59, No. 5, pp.
1116 - 1119, May, 2017.

DOL https://doi.org/10.1002/mop.30481
[5] B. Shrestha and NY. Kim,

resonator and

“Compact and

- 45 -



Design of SIR—based Bandstop Filter with Symmetrical Hairpin Wideband

(6]

(7]

(8]

(9]

[10]

miniaturized bandstop filter developed using
spurline technique”, Microwave and Optical
Technology Letters (MOTL), Vol. 56, No. 5, pp.
1029-1031, May, 2014.

DOIL https://doi.org/10.1002/mop.28260
Chang-Soon kim, Tae Hyeon Lee and Kwang
Seob Shin, Bhanu Shrestha, Kwang chul Son,
“SIR based Symmetric Hairpin Bandstop Filter”,
Far East Journal of
Communication, Vol. 17, No. 4, pp. 839-844, Aug,
2017.

Kyuseop Lee, Ginkyu Choi, “The Comparison of
filter Performance in UFMC systems”, The
Journal of the Institute of Internet, Broadcasting
and Communication(JIIBC), Vol. 17, No. 6, pp.
89-95, Dec, 2017.

Seo. Soo-Duk, Cho. Hak-Rea, Yang. Doo-Yeong,
“Triple-band Multiplexer for a Low Power
Portable Base Station”, Journal of the Korea
Academia-Industrial cooperation Society(JKAIS),
Vol. 15, No. 12, pp. 7309-7316, 2014.

DOL https://doi.org/10.5762/KAIS.2014.15.12.7309
M. Sagawa, M. Makimoto, S. Yamashita,
“Microwave Theory and Techniques, IEEE Trans.
Microw. Theory Tech”, vol
1078-1085, July 1977.

H. S. Pyo, Jaemin An, H. S. Lee, Y. S. Kim, Y.
S. Lim, “Design a Dual-band Bandpass Filter
using Stepped Impeadance Resonator”, 2010 ICIEC
summer conference Vol. 33, No. 1, pp. 1143-1145,
June 2010.

DOL https://doi.org/10.1109/TMTT.2006.882895

Electornics  and

45, no. 7, pp.

KX A4

i Y )
+1991.972000.3 Eell2=9 71Ed T4

* 2005.1720149 RADIO TEK 7]&d74
« 201497€A] 717F8A tHE

< 20162~@A AEAEN et At}
¢ 2014.9~8A tigl=r FAEAE /574
< 20165 A4 HA-&E71=A

o Zalitof ¢ 5% 41 RF Filter, USN, etc
* E-mail : hllstt@naver.com

B

I
fol

o] & ¥(R34)

1983 Alek g etaHEat
D

1985 Aot Aot A
A4 2 BAABET A}

1908 TS Ao A
A7 2 BAAECES U]

« 19851988 - Tt 74}

« 198571990 Qg A sk A}
ARt A4} s
A

o]
H
* 199073 A ZFEAE
1A, 54182, fHlFE s,

Hd

)

(ol

=@

PR} : A
etc
e E-mail : lyi¥d70@hanmail net

FAA

=
s

=
S

- 46 -



