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ABSTRACT

In this paper, the low pass filter with harmonics suppression and rejection using parallel coupled-line and radial type
open stub is presented. And the resultant characteristic of the proposed low pass filter is that the harmonics are
suppressed and rejected in wide bandwidth due to the parallel coupled-line structure. The open stub of a low pass filter
is constructed in radial type which can be used to adjust the size of filter. The size of the proposed low pass filter is 6.98
x 7.60 mm2 and the cut off frequency is 2.45 GHz. And the filter is economical in unit cost and can be constructed
easily and has the merit of mass product because the filter is composed of distributed element. Also, the widely
rejected harmonics is 128 % in the bandwidth and the insertion and return losses of the low pass filter are 1.07 dB and
19.5 dB, respectively.

FIHE  BIAAR, BAE Y 288, P, A5} ojuy], sz} oot
Key word : parallel coupled-line, radial open stub, wide band, low pass filter, harmonics rejection

Received 21 March 2016, Revised 24 March 2016, Accepted 18 April 2016
* Corresponding Author Seong-Cheol Kim(E-mail:kmin@wsu.ac.kr Tel:+82-42-630-9393)
Department of Railroad Electrical System Engineering, Woosong University, Daejeon 34518, Korea

http://dx.doi.org/10.6109/jkiice.2016.20.7.1237 print ISSN: 2234-4772 online ISSN: 2288-4165

@This is an Open Access article distributed under the terms of the Creative Commons Attribution Non-Commercial License(http://creativecommons.org/li-censes/
by-nc/3.0/) which permits unrestricted non-commercial use, distribution, and reproduction in any medium, provided the original work is properly cited.
Copyright © The Korea Institute of Information and Communication Engineering.



SHEM B ELISHS|=FX|(J. Korea Inst, Inf, Commun, Eng)) Vol, 20, No, 7 : 1237~1242 Jul, 2016

I.M E

AL A ol FFA A £8
748 glom Tiol Frolg wavle o
ok Fo-& dEvlole RS FEEol
7ol $AFe} AR FHEEE ol
Mo 2 AL Al 32 ojn] ofct,

ol FFAl AL oA oubr]= Hdh= thel
AAFLL B % h 92 At Al A= T2 F
24 A2Ele] 5L ol BaBoltHl]. 53,
AqEit ofuprl= APzt HEs|2rt 23 uid
=0} glo, ol Apet B4 94aht 277k AX T
4RI 9 bAREAl] 7t Bchst) RS 71
HrHz2)

AFH AAutrl e A715 o)) AdlidE =2
w3y Jureg AEHE Z2 SIR(Stepped Impedance
Resonator) 22 ALg-5HA] Hd] olu), 24ek S &
e st A7) tjejEo] F3 11z uHharmonics)
7h ARk TS 7HA A Eiek3),

SIR o] ¥ (parallel) A3 =2 (coupled-line) &
283k e LEH(stub) AE ) AT outr=
D2}E o9t shd] olahn W At AmE
of olsirh. shAIk, Tz} ofgrol digt thejEo] 2
105 % o] A BH ¥ %] B3} Q= Aol tH[4-6]. EH
DGS(Defected Ground Structure) G-z 2} PBG(Photonic
Band Gap)--z7} -85 A 983} ofutr] 7} AtE 2
o] Qltet] olEe] B S4ah Ahek ST W
AR G& @7] flsf 28] i E 715 W3 oF gtk
Ty o]& sl A7|7F AXvhs @S 2 "ok
[2]. 018 FE A B =Ee s} ofjE A
F1F oAutrlof disf Ak et AlRkeE A g} of
a}7)9) 54 Qe 2w gelg AT glon nxat
£ Jdd oz odst=t 7] E ik §e At
oS A7) sl ofubr] o] Wie ¥E AgdAeE
Hgsiglon ojnyle] 2718 28al] Si8) HAE
(radial) FEf Q] 7S LS E(stub)E 28510 ofutr]
o A71E &Y & Ak

Ao¥st ofu}r]= BEA A xKdistributed element)
£ ARgSto] Tt Holl A BA|A o]l S o] Fheksto]
ey ato] folatE S AAE stglch

OEFAE A BT ofmiyle] L 4 Qe
(inductor)2} ¥ & 75| A] €] (capacitor) & LA =] o] 3]
o BEYS 242 olgalel AAE T e, 1Y
Azl WY AEEE 4 Hk oln, SIRG A8
F A QA Aol o] BRYS aaje} 1%

G [}

off

2= 2ZHlumped element)2} &3tsto] AAS T 4=
th A E 3} outr|= A3} 7|&o] Fash 1z
oJQt Y= Fasitt

Nzupo] Ao 22 2310 A] 4x17FRA] BHAYEE 4= 9]
oug o5 ogsly| YA HE AE Ho| FgE
+ 7N A 2 (capacitance) gt ¥ E A = o thgt
NP ghE 2GTo2N nxuE AT} FA|
of \l> Ajet o -2 3 3 4= Qlck

TR [4]= x2u g3t FAlo 2715 F017]
9)3fl a)|o] H(hair-pin) L2 &2 HAZ 6192 [5]= Z-
PH(matrix) S T HREGS 22k} AEAHF 4
s3tslol AAES o 718 £Y
oby e} alzu} E3F 2jQtsh=d] 7] o

RS [6]= REFFAAE ©]

2 4AZ shglon o w3 43 27

H 30 ox

vl

ofy
iy
4
P

il
$25
0 %

N 20
filo
]
2=}

1’ N w»
5
il
12

E’..?..

o

1w

filo

e

I

I

iﬁ-‘,

i

i

il

32,

o

=5

O

=
o
-

H 12
=2 1l
® o oP
E)
12
T o
i)
¥ g
T d
;RN
o W 1o
of
& S
o 1o
2
ki
.-
H e
1 2
2 o

Table. 1 Analysis for size and harmonics rejection

ref o fC harmonics size
# P [GHZ] | BW[%] | [mm2]

[4] |  hair-pin 2.00 104 19.1x8.41 |10.2
[5] | Semi-Lumped | 1.30 69.0 13.0x1.20 | 3.50
6] SIR 2.00 100 | 12.06%9.58 |3.50
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Fig. 1 Block diagram of the low pass filter with wide
harmonics rejection using open stub
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Fig. 2 Equivalent circuit of the low pass filter with wide
harmonics rejection using open stub
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Fig. 3 Equivalent structure for parallel coupled lline of
the low pass filter
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Fig. 4 Structure of the designed low pass filter

71Ee] L2 [6] AH2FY g AEEE LA
124k o] = AlA| 9] 37](12.06%4.030mm?) 7} A&
It} shA| Rk radial 703 2B B RAE0] FE
o135l A= =9 =27](2.20%3. 22mm = 24 &

ooz A7)0 2Ho] &olom a4 a7,
90° W 120Q 0|1 Gc} Zoe L Zoo= 212} 90°9} 758
1 35Q o] ERt Bs= 90° o]t} A|QHet ofu}r] & Iy
Ot ls 1831 Is= ZFZF 3.2 mm ¥ 5.2 mm 18]l 2.2
mm o]t}

03:0 %0

2 e i 2

Fig. 5 Fabrication of the low pass filter
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Fig. 6 Simulation and measurement results for pass
band of the proposed low pass filter (a) simulation, (b)
measurement
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Fig. 7 Simulation and measurement results for insertion
loss and ripple of the proposed low pass filter (a)
simulation, (b) measurement
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Fig. 8 Simulation and measurement results for pass
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Table. 2 Simulation and measurement results of the
proposed filter
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Sim. | Meas. | Sim. | Meas. | Sim. | Meas. | [%]

245 | 0.08 | 1.07 | 19.6 | 195 | 20.7 | 151 | 128
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Table. 3 Comparison for proposed filter and others
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