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Design of Ultra-Wideband Filter with Dual-Mode Resonator

HU Hong-hong, XIAO Zhong-yin, GAO Shan
(School of Communication and Information Engineering, Shanghai University, Shanghai 200072, China)

Abstract: An ultra-wideband (UWB) filter with a novel compact structure using dual-mode resonators is
proposed. The passband ranges from 3. 9 ~ 11. 6 GHz, achieving about 99% fractional bandwidth
(FBW). Two sharp attenuation poles can be located close to either side of the desired pass-band to
improve the frequency selectivity. The other two attenuation poles can be set in the stopband of upper
frequencies so as to reject the third resonant modes of dual-mode resonators. The measured results
demonstrate that the insertion loss is below 1.0 dB in the passband, and higher than 15.0 dB in the upper-
stopband (12.0 ~19.5 GHz). Group delay variation in the passband is less than 0.5 ns. The measured
result agrees well with the electromagnetic (EM) simulated result, demonstrating validity of the filter.
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Fig.1 Open stub-loaded dual-mode resonator
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Fig.2 Short stub-loaded dual-mode resonator
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Fig.3 Simulations of open stub-load dual-mode

resonator with ., =1,2,3,4 mm
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Fig. 6 Photograph of the fabricated UWB filter

3 & RIF

AHFFEH AR ER A BT T — D45 A
HH) UWB 8B f , BA L5 PR e £ 08, 58 1 BH
L, T ARAT FEBARR AR SR A . T e 14 T
SRS S R REL B AT ) R B, s o BEL o P 2

O === p=—==—y—————

Magnitude/dB
A
(=)
T
2
S

— Simulated {
-80 | .. Measured
_100 1 1 1 |
0 5 10 15 20
Frequency/GHz

E7 UWB RS SHMNESHELER
Fig.7 Simulated and measured S parameters
of the proposed UWB filter

0F =
_1_
_2_

_4 —
-5
_6 -
_7 —

Group delay/ns

-9 I I I I I I |
0 2 4 6 8 10 12 14

Frequency/GHz

8 UWBRIKBMHERNTESER
Fig.8 Simulated group delay of UWB filter

VAR AT A VA 6 . 48 SR R 1€
SERME W) & U T LA B UWB BB
OESEyqs

SE -

[1] ZHU L, BU H, WU K, et al. Aperture compensation
technique for innovative design of ultra-broadband
microstrip bandpass filter [ J ]. IEEE MTT-S Int
Microwave Symp Dig, Boston, MA. 1999 .315-318.

[2] ZHU L, WU K, BOGESACK F, et al. On the design of
novel compact broad-band planar filters [ J]. IEEE
Transactions on Microwave Theory and Techniques, 2003,
51(2) :364-370.

[3] WANG H , ZHU L. Ultra-wideband bandpass filter using
back-to-back microstrip-to-CPW transition structure [ J ].
Electronics Letters, 2005, 41(24) :1337-1338.

[4] WANG H , ZHU L, MENZEL W, et al. Ultra-wideband
bandpass filter with hybrid microstrip/CPW = structure
[J]. IEEE Microwave Wireless Compon Letters, 2005,
15(12) .844-846.

(T#5 469 W)



