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Abstract

In this papaer, a new type of Ay/4 short stub band pass filter and Ay/2 open stub band pass filter are purposed. Both
are designed using FSCS tehcnique for harmonic suppression. The proposed filters that used FSCS technique and a
broadband stop filter is integrated to band pass filter to suppress the harmonics. The BSF are also placed between stubs
so that the size is larger than prevent as compared to conventional one. The propose filters have center frequency of 5.8
GHz, bandwidth of 50 % and harmonics suppressin is 120 % has in bandwith. The measurement results in the case of
A\y/4 short stub filter, insertion loss of 0.5 dB, return loss of 14 dB are achieved and in the case of Ay/2 open stub filter,

loss of 0.8 dB, return loss of 144 dB are achieved. The simulation results and the measurement results are almost the
same.

Keywords : Stub-BPF, UWB-BSF, FSCS, Harmonic suppression.

.M E BT BP9 2SS e VYol aTHE FA
Nxdlo] Haztth webd, BE Fg 2E dolg &
o L AHFN AXYNN ALHE o7l 3 L ARES BUYOE A5 & Aoz A
2% 942e 9 A2 5o} Yol AT A2d Ashe e WS Fadth 2R Fue T3
o AMHE 5394, 24 2 4% dole AH9 ko) = d3te A3e 7 AAFL 1 99 MEE 5
Hod wEt B d9 FHEEC] AR AFAAHS AF1A BB EE Y 98 gt AL F9 A3
T3 AeHH, 43t ARE duR s AFEd A oy, Fid Nz T FUY YdFH q9r)E
FaA olFoAH, g dgeH qu9r]e r|ee

QR Feutn AT ALHez B Ho7ha gk
(Dept. of Electronics Engineering, Kwangwoon Foidel Adaglel AHEHE UgEH A3 F
University) B o9 AXNUGINE SHHY HEF W%

e dAF200799¥€18Y, 4 ¢aY:2008d14154

(103)



104 FSCSE ojst 1%

x93 Aedz dAdd nx2ay) Hg=d, o
& FARG I} o] $8 H onr)e ts}
A gl ey Aeuz 3 b axgE
AN Hert 3, nzgE JA A7) 98
719ge] FRAUDT Fdle SN YolN B
HolHE a7 A3 AHeHE 29 g5 o
37)7F F8EA, 7] N wAsE nx9sg
A A71E Zle® W FoeTh mes, B =R
A AgE e BdY dYED od57] oM By
He nz235 S, 2297 e Ag/4 T
3, Ag/2 WY B 2HE d95y odnrizA
A7l oA BAHE 27 D 3% 229E FEI o
& stk axzgg Aqds] dal ddE D Q5|
FhY HGAA A1 8 A3 ARw, FRG d
AA AH71E A F 02A He nz9E ¢ @

rﬁi

-0
’S‘FE

[e]
L.

l

F 9 54 e,
1. FSCSE 0|88t DET} AR|E By
chei St ofmpy| A

22" 288 GI5HY dur)e nz9E o9
37 s 29 19 FUSUWB) H9AA] dor)E
AR 3 29 T3 Zo] AYstd mzTsl A9
A4 BEY 2HE Qogs 044713 AAE 34 3
Aol A @A FHE 23 nxWE FEI 94 & 5 g
© S4% vz, 29 19 KH@‘XM A47)1E FAH
stste] 29 89 mxuyt AAlE A2 MHE AHE
HISH dA5718 AAYS 4%, 23 2292 JY3)
WA FA 32 329A] Agatds nFse 45
3 FFellA kel £ A7)t A FHAch
I¥BR 50 %9 q4 W E qa718 A
Al o, 120 %9 o B AR o537
AAZ F dY5H 5] YR IR 57
AAgaH 1295 JAAZ A58 QAT $
ATk B AHYEH Ju)d N BAHE nz
€ AR A#A AR q57)g dAse gy
T4 d3rld AdEe 1He ARgadth dYAR
AR FEsl7] Y8 Asol $FaA 120 %Y 4
< W9E Ze 1298 JUsr] 93 FSCSE #=
FAY dFAA A7) E AT

I8 19 d9AA dale AZEY T2 ol
A/4 ZHole] BE ~EB (FSCS)8 A/4 Zole va
NEE 2ers FAEEE

071__
'g‘l'_a-;'f

[e) .
AQEO 7}

=

=

=

It AME BUY LAEE SR oir|9 A

(104)

EFT 2

Eg O9 29 o] B4R HYHE TEM 2=
2 dMHe FUHEEE FAEHY, $Even)BES 7]
(0Odd) B=2 o7 g

29 39 FSCSE Zte 3 g9 ddAx o7
S EAA A/ AR & JE'_ Z v 19 3% 2
o] JAYEH L) AAAE(C)7E AEPo2 FAFH 9l

3, Ag/4 Zolot HE HAS W FA FHFE BE o
e AAYY g qgFe] JAHE TR
T4 "HAJen, FSCS 719 o 43 g4 1 A oA g}7)

t T-¥ez A7 "9, o57] AA dol7t A2

o|A|ut Z}z} N\/4 A YTl 74 Ho 7‘4'?4}“ e
A/4 Aole A (Coupling) +2E FEH3I A=A H
2(C) el wat A E Yolvt Wt ot gehs 57
Aoz ARANE(C) gho] RFelx2 AYE(L) #°] ¥
oA Y Zo] Yol A Ho| 1xT AA Uy
F A EAGY A4 ZRolE T &
HEE /3o z FAF glo] UddAA] our]e
o] 7hsd) .

KX
=

w s s
TE3 "We

a4 3@ $7zA AHELIE ADE XY
dot
o
Z,=jolL -—2|=+j2LAw
L ] (] [wo wJ J (1)
z, =]Z,,r 0 a zi_ZZ,,, Aw
4 \o, @ 2 w,
AR Anrle) ARAS Supe AT 2o] B
dgd”,
re _FO YIYIO Kne
Sy = =
2 Y,+Y, Y +Y, 2)
A7 st Tz 94 2 715 2o wags

o1, Yines} Yino %8 oER|H2 4 of7|5HE

T 2 7 Bt EF Y& qur)e 54 o=
R ot}

a3 4% A4 9 (transmission zero)& FojA 4
g d9AA SHEAE YEE Fo5 Ay AT

Z(FSCS) h9AA oA5t7]19) Ngeold A7E g
W3 gk Fu4 AE AFTEESCS)O sldHE
W59 e Q) F o) B¥UT,

LS

prs N

f =

Y,,cot0 =Y, cotd. 3



20088 18 MxI=8tg

A71AA Y &} Yoo © FH5 M"Y HAFFZ
(FSCS)8 ojuemdxoA of7] He 4 9 7|$RE
olt}, g, &5 4 V|4 BEA of7] 5 FSCS o
A7 A57)e] 94 ojEvHAE 2(4)9) 2o

Y;.tjY, tand

Yine = Yoo Y, +jiY, tan@ (4-a)

Y, =— 7Y, ,cotd (4-b)

A7NA, Yo 98 AA=mE LA o7]5He $45
zolH, Yi® 98 omvEzdM 9qr]He 7|FEE
oltt. 57| Rate r)He A=nEA(Y)E A6)
o} Zo] H¥EdTh

1 1 jY,.tan6

Yi. = Z,. @z, 2 ©

A@), B 29 1, 29 A= g8 A AN
TR deve ASEY 722N, ASY 729 949
e h=

PE2g 95 2 7|5 BE|th
29 59 A% Feuiee 29 19 FSCSS A
2ENE ol &% FTUUWB) HEAX of7ld
B 2RAeln, BM AgHelAE olf3e] AAR
RS AGAA o571 shetule A E 20 A
How, 19 GHz9 ZM'ZT‘J‘}’T-Q‘}’ 120 % fﬂ"d&&

e =1

>,

21_1{

2o RO

A=
A3 EPolE(tight) AEFH
(coupling) 22 o] Fo|A Y1, AEY Hold A2 =
H(gap)ol #Adte] g Fo] ozt
71E8 2HE g% 3 o)A wAE
g JAs7] A e dAAA AH7)E
€ 7j=ol Basty, 2EH AEE Ao o
AEARE X B dFGAA A&
FHUG oo A TAHE 23 12HE
T A" U g5 Q918 AAE de
CgEA a1y 694 ASAE 7& FnEdT
AR 27 1, 28 69
&g 47] AA 26)9

AN

Sl
S H

SEE

s
1 ¢0}-3]
o

L

o,

A
% 9l

o}

2 A] 0
'l"/'gla

=R M ASHETCHAT 2

(105)

105

°]&

Zz = Z1 cot 92 @ Zl =373 [Q,] (6)

o] gste] FUF HHAA AR &
53} A7) BH3 st} dsA|
& e, 19 7,

~HB g3 q37]E A
3718 AHEE A4 Holg}
g o7 PAFH 9o, @ H& Hlok(Via)dl tt

2 8H Ao g Eanrt 9t
247} obd 3Abel A AETIL
7} oA o2 LA 6}11
L e Oh‘sﬂ 714874

b2
iz

£ A

_>Z,
2
i

et

Rul

Zé—’FHlM 3

7HA A 94 A W2 ARG

AE A AIE A F 024 24 %

12374 e, AAEE AAdee Fngdl
2o} oA o2 ulEo] ok,

zh“d“ °4§Jr71—t— Xd%*di B2

< 322

°&§o}i, 5%% *71:«4' o %
aFgg oA FE3}7 °H§E}. L e %—4 o 3}7|
o] FzA BEAoR A3 AA A5r]9 Welrt Wk
273 W) o@r)2  DGS(Defected  Ground
Structure) 2 T3 HI7] HAAY A7 Sk
A% & g, AUaA A% s Ae BAH o
& uAaw,
:LEM Ak oAstr|E oA
22 A chilE TR 3

] O

-

A ] ﬂ7l7} 7Po}

A%71E ddEH 0447194
Aou, 37 A77t F7ke
AFAZ A Adske 7



106

FSCSE o|8st

aEFMY of5iy] B} 32H} e gdoz o
Al HATE EAE YA

AEIIL AHE FHS AR HHE

1. FSCS U tjHXX| ofmz| §M Yuoa
S AlH Zo| gk
Table 1. The dimension size and characteristic
impedance of a broad band stop(BSF) filter with
FSCS.
Dimension
Length [mm] Width [mm]
FSCS Open FSCS Open
(ZoerZoo) Stub(Zy) | (ZoeZoo) | Stub(Z,)
1.38 2.56 0.7 3 o= 3
Characteristic Impedance[ Q]
Zoe Zo Z
147 70 35 Fig. 3
B 2 ZHA cHAXx| ofapr|e Znl mi2io|g
Table 2. The results for a parameter with designed of a
broad BSF.
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A1 (S11)[dB] 06 21
WAL= (S21)[dB) 2.3 144
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The equivalent circuit of FSCS in a broadband
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(a) A open stub for L and C equivalent circuit.
(b) FSCS consist of a open stub.
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The simulation result for the FSCS in a BSF

with broadband bandwidth.
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The Results for simulation- and measurement of
a BSF with ulira wide band(FBW:120%).



20084 18 MxIBE

etalals

a8 6.

Fig. 6.

a8 8.
Fig. 8.

FSCS &tidd
120% HHES
o FyYs oty
FSCS in a broad BSF into a 120% broad
band pass fiter(BPF) can integrating
processing.

25.8 mm, 2g/4

Xzl ofmI|E  AYE
e B S ol

Hote nxm AME A4
S3 o{uto|
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Table 3. Proposed of BPFs with dimension values.

T 7} Z[mm] A Z[mm]
AaFEH[2] 258 199
a8 Ha) 22.7 10.3
2% 9(b) 20.3 18.7
E 4 HotE sz ofmy| DxEm o Zzlghch
o4 Z1120%)
Table 4. Proposed of BPFs with harmonic suppression
list(FBW:120%).
T L AIEA(S21)
a4 I # \/4 98 A2 WY
Al E# o] A [dB] 149 15.1
= A gHdB] 132 131
E 5 XNetE i8N ofupy| AlEyolMd ¥ SNt
Table 5. Proposed of BPFs The results for the
parameter.
T ¥ AlgdolA = A
< A4 AS2 A4 A2
2 & lgdy gty |wdw e
AFQ14=4l[dB] 02 0.3 05 0.8
HkA}&= Al dB] 15 16.3 14 144
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Fig. 9. (a) Fabricated photograph of the proposed of harmonics suppression with BPFs using on the A//4 short stubs.
(b) Fabricated photograph of the proposed of harmonics suppression with BPFs using on the A2 open stubs.
(
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c
/4 short stubs.

The simulation and measurement results for the proposed BPFs with harmonics suppression using on the A

(d) The simulation and measurement results for the proposed BPFs with harmonics suppression using on the A

42 open stubs.
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