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Design of an Ultra Wide Band Band-pass Filter with Open-Stubs
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Abstract

In this paper, an UWB (Ultra Wide Band) band-pass filter with open stubs using SIR (Stepped Impedance Resonator)
structure is presented. The proposed band pass filter (BPF) has SIR structure instead of open stubs for UWB application with
low insertion loss. The bandwidth of the proposed BPF is 103 % at the center frequency of 5.8GHz and the insertion and return
losses are 0.17dB and 13.1dB, respectively. Also, the entire size of the proposed band-pass filter is 21.6x17.8 mm’.
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Frequency | Bandwidth Impedandce of stub (Zo) [Q]
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10 42 22
5.8 50 33 81
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(Table 2) Length and width corresponding to
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Dimension of the stub (Zo;) [mm]

Frequency | Bandwidth width length
[GHz] [%]

short | open | short open
stub stub stub stub

10 292 | 571 82 16.3
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103 0.14 0.2 94 18.8
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Impedance, Z [$] Dimension, / [mm]
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1 O,
Zo| b | 2 In
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Z3a ZSB ZZa

142, | 81 | 25 |26 | 33 | 81 |5.76] 6.2 |10.4 8.43
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(Fig b) Photograph of the new UWB stub
band-pass filter
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Center .
ref. [#] | Frequency Bandwidth Su Su
[GHz] [%] [dB] [dB]
This Work 5.8 103 0.17 13.1
[5] 8.3 90 0.39 12.4
[10] 75 110 2.0 12.0
[11] 7.42 108 09 13.0

v.4 &

B =Fo]A= SIR (Stepped Impedance Resonator)
S o] 43 23N (UWB:Ultra Wide Band) 7133
~EB g ojgrlo) s 12 ok
Ak 2H 1 5T ofsirle 2P T

H3l7] 98] 2HE 29 2tk SIRS A& 39,
2EB] JUR FARE 22 o] YuEs
= gy 358 AAZ 9tk
= A 2HE dqF5H q3rE
Fge 8] daiMe dods gl B4
2 Q3 A FEsked v oEso] mEA H
Jed olE SHstaA 2 AFde LE B
SIRG H83}e] ofsr)e] Fos gehe 2P
o2 AT F Y=S AW AR

Ak 4% onr)e A48 SIR 2EHo
AA FA Ao Z Qe G Al S zia Q)
ov), APATANN 4 ¥ ke 27 017
dB % 13.1 dBoJal thHF2 103% 12jal T4 F
9l4== 5.8 GHzZM ITS(Intelligent Transport System)
wopdl &0l 7hssteE AAE st
AR 23U AR 2EE d 5 A=
HH FxolEE F3 IPD (Integrated Passive
Device) 740 BEE AHAE st F4E sHAl
o ITS Fobe] g4 3 s FA54E AJ=F
o A&l 7k AoE JgHr.

1

(1]

(2]

B3]

[4]

(5]

[6]

[71

(8]

%]

ﬂ1-'4

Ay

H. J. Lee, A study on ITS in domestic and
advanced countries, Electronics and Telecommunica-
tions Trends, vol. 14, no. 2, pp.58-68, Apr. 1999.
H. D. Moon, Y. C. Lee, and D. 1. Lee, “A study
on worldwide & korea market trends of intelligent
transportation system,” Electronics and Telecom-
munications Trends, vol. 17, no. 6, pp.48-58,
Dec. 2002.

L. Zhu, S. Sun, and W. Menzel, “Ultra-wideband
(UWB) bandpass filters using multiple-mode
resonator,” IEEE Microwave Wireless Components
Lett., vol. 15, no. 11, pp.796-798, Nov. 2005.

H. Ishida and K. Araki, “Design and analysis of
UWB bandpass filter with ring filter,” IEEE
MTT-S Int. Microwave Symp. Dig., vol. 3,
pp.1307-1310, June 2004.

S. H. Shin, C. H. Choi, and K. S. Jun, “The
implementation of UWB bandpass filter using
SIR,” J. Korean Ins. of Communications and
Information Sciences, vol. 35, no.12, pp.1214-1218,
Dec. 2010.

J. S. Hong and M. J. Lancaster,
Filters for RF/Microwave Applications, pp.15-153,
John Wiley & Sons, 2001.

H. Nam, T. S. Yun, K. C. Yoon, and J. C. Lee,

“Design of compact bandpass filter with A,/4

Microstrip

short stubs using transmission zero,” Proc. IEEE
European Microwave Conf., pp.1252-1255, Sept.
2006.

D. W. Kim, Y. G. Choi, and B. K. Kim, “Design
of the new compact broad band-pass filter using
Z-transform technique,” Proc. IEEE Asia Pacific
Microwave Conf, pp. 1-4, Nov. 2008.
M. Makimoto and S. Yamashita,

resonators and filters for wireless communication

Microwave

and theory, design and application, pp. 11-18,
Springer 2000.

127, M62(2013H 129)



ZEUY e AEE S ofuty|ol M

[10] J. Liu, K. Song, T. Pan, J. H. Zha, Y. Fan, and  [11] W. Tang, S. Yang, X. Wang, C. Wang, and Y.

C. Zhong, “Ultra-wideband (UWB) bandpass filter L. Chow, “A novel UWB bandpass filter using
with inductance-loaded Y-shaped multiple-mode highpass and lowpass filters,” Proc. Int. High Speed
resonator,” Int. Workshop on Microwave and Intelligent Communication Forum (HSIC), pp.1-2,
Millimeter wave Circuits and System Technology May 2012.

(MMWCST), pp.1-4, Apr. 2012.

¥ 7] A (Yoon, Ki-Cheol)

20074 29 : Bt AARRFHNG A3} (F3AD
20114 89 : Feohdha AAPRFANS A3} (FSPbh

2011 9 ~ 2012 1€ : AAREATY AHATLZY o] AFHE
2012 29 ~ 2013 2¢ 61341}7] -%J_ AAR R AT A
20139 3¢9 ~ & A : FLWstw RAC ATFAE (AT
e-mail : kcyoon98 @kw.ac.kr

25 : 02-940-5203

7 A % (Kang, Chul-Ho)

1975 29 : Skl m ARZET (ZEAD

1979'd 2€ : METsta AAEsta (F3HAAh

1988'd 2¢ : AMEThsta AAE st (FhiAh

19779 3¢ ~ 19824 29 : FstATA A7y

1983 3¢ ~ 2013d & A : F2UTgn AAFATEH ne
e-mail : chkang5136@naver.com

A=A 1 02-940-5136

% ¥ ¢ (Hong , Tae-Ui)

20059 5¢ ~ @A : A=A FHATY Xﬁhlﬂi‘ﬂﬂ

2004 39 ~ 20053 64 : 73%1416%1 vgau]qqmwr AL

20019 8¢ ~ 2004 1€ : 8979 vHAFAIE R, AAE ﬂ‘L% A7
19939 2¢ ~ 2001 8¥ : AAFEFATY HRFAMNIAIAE S

19861 89 ~ 1993 1¢¥ : X2F V&dFA

20104 2 ¢ Feoisha dubgstashutah

1987 894 : AN HAA-E8F2H(F 4D

e-mail : hongtu@kicet.re.kr

AgEA] : 02-3282-7744

!

o] & A (Lee, Jong-Chul)
19961 3%3 ~ A ;. FLEw ARG ws
1994 49 ~ 19964 029 : FNAA B AL AYATY
199414 59 : Texas A&M Univ., Dept. of Electrical Engineering (3 32FA1
1989 129 : Arizona State Univ., Dept. of Electrical Engineering (3334}
e-mail : jclee@kw.ac.kr

2 : 02-940-5203

Vol.12 No.6(2013. 12) The Journal of The Korea Institute of Intelligent Transport Systems 43



