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ABSTRACT

Apertures and PBG(Photonic Band Gap) has been employed on the ground plane in the coupled line filter
simultaneously. In order to observe the maximum bandwidth, we used the line gap 0.2mm which is can be made
in our lab. Band-pass filter type is four-stage coupled strip line filter. Teflon has been used for the substrate
(&£1=3.2). The center frequency and the bandwidth are 2.18GHz and 230MHz, respectively. The bandwidth is
broaden from 230MHz to 310MHz (80Mhz, about 34.7%) by aperture effect and harmonic frequencies are
suppressed to 20-30dB by PBG cffect. So the harmonic frequencies have been suppressed by the PBG effect and
the bandwidth are broaden by aperture effect.
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Fig 1. Filter Type
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Fig 2. Filter response (narrow view)
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Fig 2. Filter response (wide view)
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Fig 10. Structure of Aperture & PBG

~= Band-pass filter 5,
~a— Band-pess fitar with PBGAsperturs 8,

J\

140 146G 135 280 723G 265 260 28 1 130

Fragquency[GHz]

4 s -

E

S-parametor]ds]

AN

25 11. Conventional Filter2} Aperture & PBG
Filter?] s 54
IYig 11. Frequency response of Narrow band
view (conventional filter and PBG filter)

~ PBG & Apsraure_5,,
! - Origingl_S,,
o4 — .

ry

an nl-r anets’ A’ Eoets’ t0a00™ 02000 taann®

Frequenzyfa]

4] 12, Conventional Filter#} Aperture & PBG
Filter?] 4o 54
Fig 12. Frequency response of wide band view
(conventional filter and PBG filter)

V. A8

by

B eFoldis AWl elzig PBC ¥
Aperture?] 71%5-% shs A4S Ao RN PBG
o 2§ AHA|tly BEAE o]dsle] Heje] Fab)
ol xje] EA& olFA)7|A] w5t Bl ~E=gz)al
o] 7Rz e FE¥} AJRE Al =37
Aperture 540l 2Jsle] wl=Fe] Yolx= F7}
2] AIE FAe 29 ol AS Alglsielct ¥
As szl AEES 4 1298 AXEEe &

w#/Aperturest PRGE 48 ool %3} i3] AALA BY A7

& Tl 2 Feel| slgEls Floating
PBGE <lAskd e}, z2iv el ojAes 9l
£ 3 e Helsleng & mxa AEE
2] Az oaflAA Floh & =Rellide dst g
el 23 AHA|HE e I8l Fd& Bsl
of FAH Az SAE JAHIN=EF o)
HEHow FAFISE 2.18GHzo|v tHyFHe)
230MHzs! €&|E 310MHz7#] 80MHz -
34.7% %7} A17e= PBGE ¥3l mauE
20-30dB7HA] oA 35t

i d

(1] David M. Pozar, Microwave
FEngineering, Addison Wesley, 1990

(2] 1. Rumsey. P. M. Melinda and P. K.
Kelly, "Photonic Bandgap Structures
Used as Filter in Microstrip Circuits,
IEEE Microwave Guided Wave Lett.,
vol.8, pp.336-338, 1998.

[(3) T.S. Kim, and C. H. Seo. " A Novel

Photonic Bandgap Structure for

Lowpass Filter of Wide Stopband,

"IEEE Microwave Guided Wave Lett.,

January, 2000

Serksun Im, Jaehoon Kim, Chulhun

Seo, Naesoo Kim and Youngwan Kim,

"Tmprovement of Microstrip Open Loop

Resonator Filter Using Aperture”

IEEE MTT 2002 Symposium

(5] Fei-Ran Yang: Kuang-Ping Ma :
Yongxi Qian: Itoh. T.,”A uniplanar
compact photonic-bandgap (UC-PBG)
structure and its applications for
microwave circuit” Microwave Theory
and Techniques, IEEE Transactions
on, vol.47. Augl999, pp.1509-1514

(6] Rui Qiang: Yunyi Wang: Duxin Chen,
“A novel microstrip bandpass filter
with two cascaded PBG structures’,
Antennas and Propagation Society,
2001 [EEE International Sym, 2001,
pp.510-513, vol.2

[7) Lei Zhu, Ke Wu, "Multilayered
coupled-microstrip lines technique

—

(4

851



G g8 =F4 '03-10 Vol.28 No.l0A

with aperture compensation for
innovative planar filter design”,
Microwave Conference, 1999Asia
Pacific, Volume2, Dec 1999 pp. 303-306

(8) Zhu, L.: Bu, H.: Wu, K.:"Broadband
and compact multi-pole microstrip
bandpass filters using ground plane
aperture technique”, Microwaves,
Antennas and Propagation, [EE
Proceedings, Volume: 149 Issue: 1 |
Feb. 2002 pp. 71 -77

(9] The Nan Chang: Chung-Pei Wu:
"Microstripline-fed circularly-polarized
aperture antenna’ Antennas and
Propagation Society International
Svmposium, 1998. IEEE , Volume: 3 .
21-26 June 1998 pp. 1372 -1375 vol.3

0| = A (Seung-Jae Lee) K]

et (%A

U AREATO} HAHA

2002 24 : AUty ARE

20024 39 ~ FA : A0 g

<F3A %o Filter, o 2 S14EA A2H, RF 15,

RF &E
email : imnkiwi@empal.com

A & & (Chul-Hun Seo) 213 ¢]
email : chulhun@wave.ssu.ac.kr
234 AE F=



	Aperture와 PBG를 적용한 대역통과 여파기 성능개선에 관한 연구
	요약
	ABSTRACT
	I. 서론
	II. 대역통과 여파기의 제작 및 응답특성
	III. PGB와 Aperture를 각각 적용했을 때의 주파수 응답 특성
	IV. PGB와 Aperture를 같이 적용했을 때의 주파수 응답 특성
	V. 결론
	참고문헌


