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Dual-Band Compact Broad Band-Pass Filter with Parallel Coupled Line
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Abstract

In this paper, the dual-band compact broad bandpass filter using parallel coupled line is proposed. The proposed
filter has reduced size and can be controlled bandwidth. And it is also possible to operate in the dual-band purpose.
Futhermore, the inserted bandstop fiilter with T-type configuration is also possible to operate in the same purpose. The
dual-band bandpass filter has the first operating frequencies and its bandwidth which are 5.8 GHz and 60 % respectively
and the second operating frequency and the bandwidth are 16.2 GHz and 60 % respectively. The insertion loss and
the return loss of the first frequency has 0.4 dB and 17.4 dB and the insertion loss and the return loss of the second
frequency has 0.62 dB and 19.8 dB, respectively.
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Table 1. Characteristic of even and odd mode at pa-
rallel coupled line BPF.

Modes Impedance Value[Q)]
Zo01 87.5
Zoel 2 62.0
Even
Zoe2 3 62.0
7,03 87.5
Zoo01 37.5
Zol 2 42.0
Odd
Zoo2,3 42.0
Z0o03 375
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Fig. 2. Simulation and measurement results of a BPF
with parallel-coupled line(FBW=4.6 %).
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Table 2. Results of BPF with parallel coupled line.
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Table 3. Bandwidth variation with value of gap-dis-
tance.
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Table 4. Results of the proposed a dual-band broad
BPF with parallel coupled line.
24y | 23 2%
=4 S A7} dB] [dB]
FIE | o | A A A |

(GHz] e | 28 | &2 | &4

(S21) (S11) (S21) (S11)
5.8 60 0.26 16.7 0.4 174
16.2 60 0.46 15.7 0.62 19.8

A3, 54 AFE A7) 918ke] HP-8510 Co] 3=
715 o]gdlq 2HE g 47} AU

e dgZS A7) Y8 3-dB ddES
AASA. X 4= Ak e AlEH oM 2
54 Aol tigh setulE X, 247t A} ghol
gk y&Eo] AAIEI QiTh & 4914 60 %ol 3l
Fohs A F Fohee oF 36 GHzolH: E3, o] F
o Atolo] Ak %4# 27 S gigk Al
gold 2@ =4 A= 113 GHzolA 242 24.1 dB
2 202 dBE UrE}LﬂE}.

a8 78 AR ZE Y AA AR BejFa )

@ #Y A 7xo 0 E3 By
(a) Parallel coupled line structure of a BPF

13.6 X 5.85 mmn?

b) °lF Wel Fud dd 3 2H

(b) Parallel coupled line structure of a BPF
28 7. 449 B AF 729 99 F3} B
Fig. 7. Fabricated BPF with parallel coupled line.



o A%e 9 AL E Hre v

0] 0.54 mmE Z=t}

B AF HA2E 2=
(via-hole)S AFHE-31A] %
et HAZSS Sl E
o} Egh Hof FES ARE-3ER
WHe 29 57 L, 184

al
3k
=

52
o
-

2l
A ZEHE A A - WEE A4S 5o, o]F Uy
o] 7Fs3lEE AAE s e, ol 7|EFHo
2 GH7}L F 7HA oY FEe] Eo7tEE @t
o A717F ARt @o] wA st
a8y £ gee 29 vz g9 Ax 2
A3 A 2718 24 § Adde =
o E=gh g9 Ze St wEl & 2o A%
2 ZHAo] ujg- FolA WA A Zsl=t| o e
249 7|Ey 3 4% A2 JEE A2
2 ANt g Zo] 1 oo g Hojd 4 YA
Ak Aol EAolnt,

S B =FolA Al B U el 4dE T-
Felo) i AR HE AA dio] Fujoltk
uebA 32 f ARl Bl AA] 9GS grE] ¢
M= =AW (11.4~12.7 GHz)S A A A

HE

=3
___xo]o

—

A
}
°

7) Slal ko] B AA BEE LSS Bk B
2 39 09 A4 2HYe 4871 e
[e=]

k. e vk e (819 22 e o
A2 EHE AMSHA Bohd "ee HA A27)7)
Ad 27} Aokst IHE T-Fe e Y
A2 BHE AR | Alolth

ek o T-¥ele) Uy AA ZHE st

gonz

717F Adksta @7p7h Agatel ZAH o)l 2717}
Aom JAgtel] wfg- golsitt A FEE

N olo

anNg A 471 9 7
o A71E IR S 942
=5 AZS s

£ gEY A7|e £ 59 Zo] AXEH £ 62
71&] =X A BE Y 2718 v E 3}
£ ZH9 A A Aoltt Fol A AF3}

EEREEEEE]
2% 7o) golal

T

=
=
o

i

Of

£

o~ [e)
SFEE

°|% tge]

IS EEERECR=E EERE

H 5 By 2% A=ty T34 ZH9 27
Table 5. The size of bandpass filter with parallel cou-

pled line.
A7][mm]
%%
7= AZ
Conventional 34.07 7.03
New type 13.6 5.85

H 6. ¥¥9 =] v
Table 6. Comparison for size of the filter.

4 Fo5 7]
27 73 [GHz] [mm]
fi f HZ 7t
This work 5.8 16.2 0.4 17.4
[9] 5.8 X 18.52 1.0
[10] 246 5.6 173 18.0
= Fued Ple 2% 728 ol Uy 53 2
HIZA 718 Folv 7|&S At 18y
ol dEt 9 Ty fi o ER AR T}
AL, 7F2 Z9] Ho|rt £ AQket JE R At
ok FaFd (101 A7) HSKself-feedback) 2

SIR(Stepped Impedance Resonator) 25 ©]-83F o]
T WY e 5% ZEE A ASZA, SRS
ol &3t e Betal A27)7F B AQH ZE R
o age A4S ¢ 57 Aok
=

—

v. 2

2
u
N
N
N
(o3
9
o,
g o
o
ot
N
N

o
ofN iz
=
4
1 o
ot
=
o o
. 12
i) ol 2
2l
Ea RN
18 ok
2y

2
'[é SNt

E;ﬂ_}:rlré_p

M.

N
o,
o 12
2
frtl
i
N

=l
2 g

ENITS)

fr 2

B

wo PN
fo rix

o
oX,
ox
N
et
=
12 o

AN el et
o o ok
=

&

o

to

AN
1=

¥

1

¢

’

T "ok 38
ko] Alze] A%

upghr] A e
HEZHA B -IHE S
olgstd w& AZHE A
EdZ st Fe
=3, IH el 571 T-
BHE ANFoEH o5 o

o fo o & 1l

DO
fu o

o

)

%
e
fr
Y

b

1

to 1o

-
N

A

=
)
oy

O

rr
£
i
U
J

ol

171 $13) ABCD
ol o 42
SRS
He 4759,
SECEERE

$80) 75

1%
P‘L
M
oy

AT

D
©

in<)

of
o i

=

o
=

[e)

18

lo

1429



SBEEHEEERGE B2 5 FH125 2010FE 128

< kit AEA TEs 2 &
T9f ol we} o]F e} g Es

HAge= 2ol 7hsstal, 48 %9 T
71EE 3, 24 gl we} 60 %7HA 24
7Fsdte] W2 tgES dojd 74 3o, 53
7150] 712 o8 »ydHo] glo} 7|Ee] BHEN
A7P7E EAEthe e AAT 71 A

AEA 7EE olF el U 2 BHE A
o B E 60 %ol T4 Fu 5.8 GHz 2 SHE
A S AL Edo] 47 04 dB B 174 dBE
YER S, 16.2 GHzOl M= Y EA 3} i &4
o] 77} 0.62 dBS} 19.8 dBO] A¥E ATk

olefgt o5 el thel T3 B = ISM W=
A WLAN) 223 A5 1 AJLFEEE ofy
2} olElE 914 ST ol A WE FE Auls
(SNG: Satellite News Gathering)oll Z-8-0] 7} A
O % 7| A dolg gel we} P o] thAEs
FAsto] 72 A|2F) 280 7hsstelst 7|t Hn
B3 MMICE 373l Afo] =7} ZhobA] & Al
ol &= A8 7hs stk

[1] ¥Fe15F, "DSRC A2k} &5 118", S=1A4F
8}3]7], 43, TC(4), pp. 105-1109, 20064 9.
[2] H. Oh, C. Yae, D. Ahn, and H. Cho, "5.8 GHz DS-

RC packet communication system for ITS servi-

—

ces", IEEE Vehicular Technology Conference, pp.

223-227, Sep. 1999.
3] A9, AAlE, TA7, dF4], LEA, o]

"5.8 GHz ©A2%8& FAI(DSRC) AlZH

2001 2€: AeHErIEd T
AlAAZ-3 8 (F3HAh

2003 89: A3 tetn AR s s
7 (F8H4Ah

2008 89: Fooistn AxEst
7} (F8bah

2000 9Y ~EA: METEAET

ol

Wh g A, BRFARI =LA, 256A), pp
1186-1197, 2000 2.

[4] M. Mokhtaari, K. Rambabu, J. Bornemann, and S.
Amari, "Advanced stepped-impedance dual-band fil-
ters with wide second stopbands", in Proc. Asia-
Pacific Microwave Conf., pp. 2285-2288, Dec. 2005.

[5] K. C. Yoon, S. Y. Oh, H. Lee, K. M. Oh, and J.
C. Lee, "Design of a compact broad band-pass filter
using parallel coupled structure”, in Proc. Asia-Pa-
cific Microwave Conf., pp. 1-4, Dec. 2008.

[6] J. S. Hong, M. J. Lancaster, Microstrip Filters for
RF/Microwave Applications, John Wiley & Sons,
2001.

[7]1 K. C. Yoon, J. C. Lee, "Design of a 5.8 GHz narr-
ow band-pass filter with second harmonic suppre-
ssion using the open stubs", Microwave and Optical
Tech. Lett., vol. 50, no. 7, pp. 1763-1766, Apr.
2008.

8] A, AE7], 22 1Z97}F A F 5.8 GHz
2o hEE 2HE Uy 3 2 A4, 3
AR u8EE] =5, 18(10), pp. 1107-1116, 2007
d 102,

0) 245, VIU ALY, 99 ATE 0199 3

o 2% 2 A", =TS =54, 7(6),
pp. 31-37, 20083 12€.

[10] X. Chen, G. Hand, R. Ma, J. Gao, and W. Zhang,
"Design of balanced dual-band bandpass filter with
self-feedback structure", ETRI Journal, vol. 31, no.
4, pp. 475-477, Aug. 2009.

Bhanu Shrestha
19981 2¢: FLUgn HA-FE
I (FEAY

2004 8¢ FEwhstal AApsst

\‘ a .
- 2008 2€: Fedigtaw HAFE
7 (D
‘i 20081 39 ~ @A) FLhstn A

s}



.L?{_t
=
o
=)
o
_L?(.‘.

o
I (F8HAh

2008 8¢9: FLujgn A
i

a2

=)
o
Lot

A e [ AN F0H Metamaterial 53]
2, gold g 74 AI2E, B4 AR duA] 7)&,
A 5 A o8, vlo]a = 9 den|eg} 54t
ks

7} (FAA}
2003 62 ~&A: A=A

L Aol ey
h EERENERECEIRE SY

B
o2
o

e e S 9 27

19853 29: A w
7 (F8Ah

19873 84: AHdstw
jl]. (Slz‘iLM/\]_)

o

WA

A3

20109 2¢: B HuFst
7} (3
199213 29 ~200413 29 AARLE
A 05804 T FdATY
20049 3€~2005 69: Aeuigtn GEH|t]olF e
A0
2005 7€ ~EA: Al ved Z19EEAE 4y
Sl

[ HAE0H He 2 FAHY A57)E, FEAA 7]
=718, ARENE

’

1431



