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Multiple Attenuation-Pole Production in Microstrip Parallel Coupled-Line

Filters with Tapped Line
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This paper first shows from the equivalent-circuit analysis that microstrip parallel coupled-line filters can intrinsically produce

three attenuation poles out of the passband, and then shows from the analysis of the 3-D finite element method that in the conventional

filter structure, such three attenuation poles do not appear simultaneously. To overcome this problem, we propose the filter structure

which has the 180-degree rotational symmetry and the coupled-line resonators shifted oppositely along the line axis. It is verified

numerically and experimentally that the proposed filter has three attenuation poles, keeping the passband characteristics.
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Fig. 1. (a) Configuration of a coupled-line bandpass
filter with symmetrically tapped-line inputs and (b) its

equivalent-circuit model.
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Fig. 2. T-type equivalent circuit.
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Fig. 3. T-type equivalent circuit expressed by using

distributed circuits: (a) Homogeneous medium and (b)

inhomogeneous medium.
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Fig. 4. Transmission characteristics of a coupled-line

bandpass filter with symmetrically tapped-line inputs.
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Fig. 5. Configuration of a coupled-line bandpass filter

with asymmetrically tapped-line inputs.
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Fig. 6. Transmission characteristics of a coupled-line

bandpass filter with asymmetrically tapped-line inputs.
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Fig. 7. Measured transmission characteristics of a
coupled-line bandpass filter with asymmetrically tapped-

line inputs.
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Fig. 8. Configuration of a coupled-line bandpass filter
with tapped-line inputs of 180-deg rotational symmetry.

H7-Fig. SIRTTBRO T 4 V2 &2HE 2D, ZORK
LR EEZ R TRY, ESdEE 25D L TR
FA=HNIOWZHZ &b, 2L, diZkY
A E DO BIEDNE LR ERNEE LD L
NG, R AR D ITIRd 2 2 2 T b IR
MOREAREKNE L L7 Z Rk E LS. Fig.
NFdITxT DAEA BRIk DB L ERD - L DT, fES
25 kiZd2A10mm PN THIUIdIZIEE A EEIEL
RN ERbonD. Fig. 10 1 ZdEaZ{bSEizL &
WIBFFEZ RDTZH DT, diz L ko Feik 2 e
Ff Lo, s e
K& vd=9[mm] ®&x, W@EEGTEED 3 HHTIZHK
%@ﬁ%ébfﬁé_k#%%#T%D Fig. 11
RTPERBRNO S IO LIIMHERTE 5. &I,
Z DRz D THULEE L GHz, HAEiE2% o
2 Be N g — U — R & b O ko 74”&%&
L, ZTORMEERDIZDONFig. 12TH 5. KT
HTERE R 72 BTN ﬁ%&yiﬁé%%Vﬁ%ﬁ@%
FAERLADE ORLTEY, KEEFHOIUE3 2D
BT X0 kAN A KIBIC B TE 5 2 LA
HfETH 5.

WEZONDZLZRLTND.

w2

0.03 -
0.029F

0.028 |
0.027]
0.026|
0.025[

Coupling coefficient k

o024 . . .0
0 10 20 30

d [mm]
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Fig. 10. Transmission characteristics of a coupled-line
bandpass filter with tapped-line inputs with 180-deg

rotational symmetry.
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Fig. 11. Measured transmission characteristics of a
coupled-line bandpass filter tapped-line inputs with

180-deg rotational symmetry.
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