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A Parallel Coupled Line Band Pass Filter Using Defected
Ground Structure Inverter
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Abstract

In this paper, the novel method is proposed to realize the parallel coupled line band pass filter using defected ground
structure(DGS) inverter. This method provides simple solution which easily resolves the limit of line width happened
due to high impedance on the occasion of designing filter composed of line inverter. On the basis of the proposed
method and conventional method, the band pass filters having 13.3 % fractional bandwidth were designed and imple-
mented. The measured data of two filters show usually good agreement with each other, but on the other hand the
length of proposed filter become shorten about 15 mm and the width of inverter line was expanded two times or more
in comparison with conventional filter.
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Fig. 1. The equivalence of parallel coupled line BPF.
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Fig. 2. Conventional parallel coupled line BPF.
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. The parallel coupled line BPF using trans-
mission line inverter.
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Fig. 4. DGS inverter.
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Table 1. Fractional Bandwidth vs. line width.
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i)

:i

rir

!

=

“

o IR

ook
)
ofl !
o
o2
et
&
jds
dlo
i
2,

iuj
lo
rlo
o
)
w
£
I
oo
4 wju
[YE
ik
2,
g
o,
o
=2
2
ofp
_O'L

dotu 7] 98, &3 o
0.1 dB AVIHZ & N=5, fi=3 GHzoll A 3
(fractional bandwidth)&<] W3lo] w2 A4
B JIRAE 3 & 19 Aelsidnh A
F 349 delds vEste 0.5 mmE T o)
1% Az 7P, B A9 7%

oy M

_[EEJ}'H
N T
— o

o o oA e 18 ol e
%

o

ol
-

o
o,
do
ofo
ol

2
o}
()
wn
i

Sv
-
ofo

ol
-

ox, % rir e g

o el
We,
=m
ol
o,
o
rO
ax
e
oX,
B
rg
2
X
r[)ll

5 W
2
te
pos

1
|
i
el
re
i,
iul
t
b
=
° 12
miis
gl o
=
2
=)
rg
Ao

jincA
Wiy
i
-
o,
[
L
)

Mo H o

=
1% o o
(3]
to
il o
z‘lo
&
oflt
LY
(o]
i
o2
Y R

B
~
o8
-l
o, gl
_C?L,A

o
Pl

L rlo KU

o
uly
=
o
o
et

. AlZefold gl &%

Ao A= Aok DGS oW EE 8 U
JE g AA|, AZste] Ak v Lo

o

E
&

i3
1o
ul
T
o

&
°
£
ot
b
2,
e
=2
o
2
2
R
)
ok,
EY
1o
o
23
fru

il =

2 7Hend effect), =A FA g A Sof Jgo
2 oo Fub oy AT 19 691A

upe} Zhol 4bq) Eale] AxdS FAT F U
IBZ o] M AR Zo|, & A

DGS AHAE 7MY 24 stiaA 549 AAstE

FHsAY, 19 79 HF AHE ZA ST
HAE MEdold 43E IAZ Jd s e g
4

al

S AR, 54 438 39 79 Algdeld
EEL R UL

=

Wi
-5 /
-10
&1 i
T 20 L o
7 4 A
& 2 ¢/ Wikl
g ST
g -30 —- 7 ‘ 4 * I -
g -3 7 ‘»
o * X
- 40 Py ¥
S s b
S 50 P . ) h“ ]
= g - Simulation $11 >
b 85 o —a#— Simulation $21 AN
T 60 et i3 Measurement $11 -
65 o] —=— Measurement S21
o ¥ p— e T e e

2.0 25 3.0 385 4.0
Frequency[GHz]

A8 7. EM Alsdolds 54 AFHDGS AWE)
Fig. 7. The EM simulated and measured results(DGS
inverter).

Upside

Bottom

J8 8. A4 iy F3k ZE(DGS AWE], N=5)
Fig. 8. The fabricated BPF(DGS inverter, N=5).



2% A" 7z dWEE o188 P 2F AE WY T3 2y

B2 ANgdodd 34 A vl
Table 2. Comparison between simulated and measured results.

7 AgaolH 4%
821 [dB] at 2.8, 3.0, 3.2 [GHz] -0.71, -0.25, -0.73 -2.54, —167, 243
max. [dB] \ —10.26(at 3.20 GHz) —-15.16(at 3.18 GHz)
Sy -10 dB B.W. [GHz] 0.43(f;: 2.77, fi: 3.20) 0.43(fi: 278, fu 3.21)
—15 dB B.W. [GHz] 0411, 278, fi: 3.19) 041(f,L: 2.79, firr 3.20)
=40 dB att. fi. fir [GHz] 247, 3.53 2.50, 3.53
TR T
AN T
7 ENEY AU ER
5, i . WAz :
A T
§ T
DARIAE (muyw
o | ! k J’, |
i ! Ry
< Il N O SO I 2N
£ 7] +117athme BPF S11 [ ety ™| 7]
8 R | —#—1170hm Line BPF S21 ‘ \{\ R
T 80 e —H ine BPF 511 ‘ g
el Hj:j{ —,kgggtmeBPFSﬂ » e
_70 [ r—’_'_F—’—'_» [ [
2.0 40
e 28 10 A%E F e 59 28 va
J% 9. 2% ADGS CIWES 117 Q A oln Fig. 10. Comparison of two fabricated BPFs.
H)
Fig. 9. The measured results(DGS inverter and 117 & Az Apzlolt), 71E A4 QW E(IE 10 9)e
line inverter). Al okel DGS SIWE] 2o} FEY1Y 10 olel)e =
o o = o 1215 Ve ZPExXAE 7b2E 156.58x53.8 mmek 141.4x53.8
Eis A5E @l 42@ Qo ol s c -
alz - ‘}4 72 H:}Oi ooai/q ) a]yﬂr mmE A} T3] FE7} 1518 mm T HolE &
J I 0 =% 2 - A Al 7
11:! 7"’}‘J—‘-Lon}d“10 E‘HL"] H\:} Ld"/}- L.}\}' i*]@—/ﬁﬁi}?}j’_, Ooké‘ O] }:HE" }\‘]i;’z‘g‘xﬂ?}:
AAo] AlE g ol ok7} %23 AL Z '
o] u 5l o3&k = B2 T3
*I—E}w\l‘cjﬂ ‘0/1?15} 06(}:’ O]“_F"XoI B)\o] E“’]’E \E"’J%oﬂ @_ ")l: 9}\9}\‘:}’ O]T‘:‘ E'].]?A 747 jol E Xﬂﬂ’o}-l’Eﬂ
A% g e WA A R Qg por LT DL
#eEth F 0 398 A% 34D 749 494
& 7o) dae mavdu ANE dsud ) vz =
Ad AsS 4s F I 2oz 7|gEr
AW 9E U A HAS 2 19 33 22 £ Ae HolZ AHEE A4 Hole) AE A
NE 72 WHE AN, A28, 19 s Pol 2z THaE W AT A2 U 53 28 A7)
AL AR LE Y A% A} e g vTE A olA DSGE ©l48 AWER o] ¥i-g A
°ltt. MZL WS Abstgich Albet HEE DGSS
T 544X s ALA AHEE DGS 9 S0 <ld ¢ ARE WA AT F UL,
HEZ A 7h3hs g9 5 X, o 23 1 Hap 21 gxef 7191t do] 47} 7hse %
d 79 Aot tE E Aol Ae whg e e 7tk 2 ol 29 wet gF 0.1 dB, N=5, £=3
B Algdt GHz, 53 th9fol 2.8~3.2 GHzE % £0] 133
39108 T8 904 BAL Vg T UHe %ol /1€ A4 AMEE P pre A%

59



BEEHEPEANGE $£19% 5155 2008F 15

DGS YMEE 2= 729 By A HE g B
% REE 247 4A, 9%, MR, 1 2
BHOZRE A olge ByyS AZaAn,

¥1Ed

[1] E. G. Cristal, "Tapped-line coupled transmission line
with applications to interdigital and combline fil-
ters", IEEE Transaction on Microwave Theory and
Techniques, vol. MTT-23, no. 12, pp. 1007-1012,
Dec. 1975.

[2] Joseph S. Wong, "Microstrip tapped-line filter de-
sign", IEEE Transaction on Microwave Theory and
Techniques, vol. MTT-27, no. 1, pp. 44-50, Jan.
1979.

[3] Protap Pramanick, "Compact 900 MHz hairpin-line

1995 24 £AFRT AT
St (F8Ah

1997 2¢¥: £AFYST AT
g3} (FEAAD

2005 8Y: =AYy AR
3t} (FEharAh

' 19979 2€~EA: FAE AT

60

filter using high dielectric constant microstrip line",
Internal Journal of Microwave and Millimeter-Wave
Computer-Aided Engineering, vol. 4, no. 3, pp. 272-
281, 1994.

{4] David Rubin, Alfred R. Hislop, "Millimeter-wave
coupled line filters", Microwave Journal, pp. 67-71,
Oct. 1980.

[5] G. L. Matthaei, L. Young, and E. M. T. Jones, Mi-
crowave Filters, Impedance-Matching Networks, and
Coupling Structures, Artech House, pp. 472-477,
1980.

{6] Chul-Soo Kim, "A study on the modeling and mi-
crowave circuit application of defected ground st-
ructure”, Ph. D. thesis, University of Soonchun-
hyang, 2001.



