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Design of Hairpin-Comb Bandpass Filter using Ground Aperture
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Abstract

This paper presents hairpin-comb bandpass filter using ground aperture. Hairpin-comb resonator maintains the
weak coupling though the space between two resonators is very small. This has the good merit that the entire
filter size is small for narrowband bandpass filter. The coupling between two hairpin-comb resonators so very
weak that can't be applicable to general microstrip. We compensate the coupling by using ground aperture. It
makes the hairpin-comb filter possible that can be applicable to general microstrip. Also it has the good merit
which adjusts the bandwidth by changing the size of aperture without changing the space. In this paper, we
fabricate the bandpass filter, which has 1.78 GHz center frequency and 62 MHz (3.5%) fractional bandwidth.

Key words : Hairpin-Comb, Bandpass Filter, Narrowband, Aperture, Compact Size

I.M E WEA S7HA71EL Ao 57] 72 lojA 2

712 ¢ 528 £A0It. 53], g By 53

e §3 Arle vloldg dojH FA AlA ogzldl lejA elE @ EAe 7l #AdE0
oA B FFoltk of AurjE dBHeE 2 4 7|EES FRES JFHR A7t A
RF A28 Fdoly $£7), 7] 59 AHEnh e S22 EAE FEeA dok §, ol A4
AT FA §AF olFENY #A4¢ 4FE FF & T 37 Aeld AEYE AAA de qES
9 A7), A5l olH MEE 7led dE 278 Al HH U e 471 AdME 7] Ateld

ol sty AR}y 83HDept. of Electronic Engineering, Ajou University)
*AAAEY 8 ZA3HDept. of communication Engineering, Inchon College)
*+213 714 A4 (Korea Institute of Industrial Technology Evaluation & Planning)
c= & ¥ %: 20031102-048
- FRAGEYR: 20029 129 59

20



AW o]HAE AL Hairpin-Comb A& oj5}7] 44

12 AA #Helof s AHHoE 5] A
AR 2718 AAA e AHe A
JHEE Aur|e) ARH 271§ F2s7] 9
g A7t %ol Ao $2H, hairpin-comb o 3}
NE ol g AR S 98 Ad=Eqd
a8y o] hairpin-comb F 7] Y¥HAQ wjol
2 AEYA F FAJ] Atolg) 7HA o] wj g FU
g% ¢ I AZY S 7HAA Hol ALE 9l
onm HI9 B2 d7dA 22 AEA (High
Temperature Superconductor)s] o] <& s,

A oHAE o) &3t YA FE FAoe=
71o] B2 =RdAM AAHNT & A= F
7] Aol ade] HA el AHHE &3t
ALHE 7oA FLEN A ES GFA7E W
ol AxFolAn Jepz B E=RgAE
hairpin-comb o 5}7]1¢] HA A o|HAHE HLFL
ZM hairpin-comb FR719} %3 AZTYS B3
Atk o]gA F2EMN hairpin-comb 7] At
A rolA2E ZEQAME 88 7 AN F
Aol o] HHE 2t= hairpin-comb o 37]= TR
7] Atel9] 7HA o] Fol AAHR Hnr|e] A7E
AA FAHA FHF-E A& 5 Ade AHE 7L
Aok g FA7] Atele] 744E YA A LA
2 AN olWAY A7E WA AZHS
ZHEGOEN on71e] AAHY 2719 ¥Higlol
HAEE W F e FHS 7 oge

w S
"—

ANA 231 ZAWY o HE Ao fAgH
oA3}712 AA AT B =R o57] HAA
ol oHAY F7)d) MY &S 2HY &
A& Holy) Y3 TS Ud5H A
AA st stue 459571 178 GHzol X of
90| 62 MHz (3.5 %)% A5 od57]o|1 v}
2 sve FUFAL7t 186 GHzolZ thg S o]
180 MHz (10 %)) th %53} o s}refct. ojef o5
7] AAE 93 248 AT 2 9% 0 3 MoMoj
7123 EM Al Edo]H4 [E3DE o|&3) A4lstg
th B =FdAes $4F 047 178 GHzol 2 o
HEo] 62MHz (3.5 W HYEH 5718 A%
sted Al EH oM A &4 AHE HIFOEHN
28 Fulg U 53 A9rE A4 hsEe &
A & ATk

I. HXH HHME ASE hairpin-comb
e sy ooy 1=

Haipin $47)% Y5kl 271719 A4
Lol(A)E WoE WU BEd Hol7k o /4
ool B U 23} ojsty] AAd) AU 1
Put haipin FA7IZ WO Y HAEH o)
BE7] AR 227 Aol A% A71E AA

: T ™

b~ Wap]-» le—Wap2—»| fe—Wap3—

38 1. Al HAH AHHAE A4S hairpin-comb G E 1}
Fig. 1. Proposed hairpin-comb bandpass filter using ground aperture.

21



BEBHKPERNE 148 B 1R 2003F 18

o F77] Abel9] 7HAE& =ojof 3} o]
4L oupr)e AR 715 AA F o]

< #1237 98 Akd Aol Falel o
%718 &% hairpin-comb FZ7lojck 1¥ 1&
HA el o]sHE A}E-3 hairpin-comb FH7E
e Tt 719 hairpin-comb 7] AZHo]
oFste] AAZ YHHHQ wpo]TE AEYHFZRNA
= AHEE) A5 28ER 19 194 XY 4
FsE 347 Abolg) g FAW oHAE A
235to 24 7129 hairpin-comb FA71¢] k3 A
< B8t dwt mlo]32 AEFYIME FH&
7Fs8HA stgth B =RXE AAUSE 7493
3l7) siste AN 244-& FAEA wEsHH
on, HAE dur)e FAE VFOR F .95
S Aoz A dEH 28 XEE Ul
o gEH dgr)oiA Bol AMREHE MY AE
P e Aot

9

M. AR HEHXNE d= ST

dim

PEED o5& A= SlolA TR A
olo] A% Al % 9 - E¥YAA T & FH
A apele A% AXE YelE 9% ot ¥t
e A e 28 Yot oje AHrIE 74
e 7)Y FZ9 1 udol A o ERESF
2 571 JRE o]&3ld q9rE HAse AR
ot A7) Aol A Ass 32719 IF 9F
ojgaj A oul7|E HAsHE Zo] A FEHY|
g 2ol J8EE B =RAME A WEE
Z28A 2EiFold HAW omA Y A7)7 97
07t 2 FA7 Atole] AF Al vlA= BAE
A Btk o] EAd 71Zdld WEEH ol
AA A HAE oJH A9 A7) JHNT HG =
& 238 £ YUYk B =R u{AL &=
6.15019, FAl k=0.635 mmQ) 71¥-& o] &3} 9
B ozt A% ASE Asig

|

3 97 Q

19 2@ 94 oS AlRe7) g 2o,
o] 18 19 FAH oHAE AEE hairpin-

22

Portl

Frequency

(b)

. L . N .
08 12 1.6 20 24 2.8 32
Wap [mm]

©
a8 2. 9% on AR
(@) 9% QS ANel A% F2
(b) F3r 38
(c) AZE g% 0%
Fig. 2. External Q calculation.
(a) Structure for calculating the external O
(b) Frequency response
(c) Calculated external Q
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Fig. 3. Coupling factor calculation.

(2) Structure for calculating the coupling
factor

(b) Frequency response

(c) Calculated coupling factor
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Table 1. Design parameter of hairpin-comb band-
pass filter using ground aperture.
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Fig. 4. Fabricated 5-pole bandpass filter.
(a) Top view, (b) Bottom view
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(a) Return loss, (b) Insertion loss
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