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New Compact Bandpass Filter Using Microsthifs}
Resonators with Open Stub Inverter

Jae-Ryong Lee, Jeong-Hoon Cho, and Sang-Won Yun

Abstract—n this letter, a novel bandpass filter using microstrip
quarter-wavelength resonators is proposed. The proposed filter open stub
consists of the open stub inverter between quarter-wavelength 2,
resonators, which results in compact design as well as low loss.
The tapped open stub not only works as a K-inverter but also
introduces an attenuation pole. The attenuation pole can be
located at upper or lower side of the passband by adjusting the | 2 l va ]
open stub length. Two-pole Chebyshev bandpass filter is designed 70 =502 I] '\ f [I: 202500
and tested at 1.99 GHz. Four-pole bandpass filter of elliptic- type ‘
performance is also designed and tested at 2.015 GHz.

Aef4 resonators

Index Terms—Bandpass filter, K-inverter, quarter-wavelength @)
resonator.
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I. INTRODUCTION o .

inverter

J
inverter

ODERN personal communication systems requirno_

miniaturized high-performance bandpass filter having
low insertion loss and high selectivity in the passband. Mi- ()
crostnp line bgndpass fIIt.erS of low '”Semof‘ loss must blgl? 1. Two-pole bandpass filter. (a) The layout. (b) The equivalent circuit.
designed by direct coupling, not gap coupling, because o

the radiation loss. The selectivity of bandpass filters can

_ d by introducing the ellintic-functi ThWavelength resonators need not be shorted to ground, because
Improved by introducing the efliptic-iunction response. ﬁm tapped open stub replaces the stub shorted to the ground.

conventional elliptic-function bandpass filters having hig The tapped open stub has several important properties. It

selectivity use open-loop resonators [1], [2] or ring resonator tks as a K-inverter between the quarter-wavelength res-
[3], where the lengths of resonators are either a half-wavelen ators. Also, by changing the length of a tapped open stub
or a wavelength. Therefore, the size of these resonators is fog . ’ !

larqe to desian miniature bandnass filters for personal com le can control the notch frequency in the stopband. As the
rge 'gn miniatu P : P OMMY aracteristic impedance Z2 increases, the attenuation pole is
nication systems. In order to apply to mobile communlcauq

; | ¢ hich trib thated closer to the passbhand edge.
tsys ems, vre pr:zpof’iiin?_\r/‘e rei?/nit?rﬁa\ﬁl I(r:ni rcor;rin u e%nthebandpassfilterdesign,Thecharacteristicimpedancele
0 compact configuration. -1he conventio crostrip .andZ2 oftheresonatorandthe openstubinverter, respectively, are

line resonator of combline or interdigital bandpass filter Igelectedbylocationoftheattenuationpoleaswellasthefilterband—

shorted to ground, while the proposed filter configuration do%\ﬁdth, becausethevalue ofinverteris defined by the characteristic

not require the .I|ne. being shorted to grou.nd. Thgreforg,_ti pedancesaswellasthelengthofthe stub,andthefrequencyofat-
proposed filter is simpler than the combline or interdigit

band filters in fabricati Renuation poleisdefined by electricallength ofthe stub.
andpass TIers in tabrication. The designed four-pole bandpass filter that has elliptic-type

tlnt tht';’ letter, we (\;V'” dfescnb e the f;lt[\eNr des%r} and dlemk;) IEﬁrformance is composed of two-stage bandpass filters having
strate the measured periormances ot two- and Tour-pole ballfye  ation poles at upper and lower side of the passband edge.
pass filters, based on the proposed configuration.

The design of proposed bandpass filter is simpler than the con-
ventional elliptic-function bandpass filter, and the filter is more

Il. PROPERTIES OFFILTER compact because quarter-wavelength resonators are used.
The two-pole bandpass filter that employs the proposed con-
figuration is shown in Fig. 1. This two-pole bandpass filter is a lll. EXPERIMENTAL PERFORMANCE

primary structure, which is composed of two microstrip quarter- xperimental bandpass filters were designed and tested. The
wavelength resonators and a tapped open stub. The quaiigidpass filters were fabricated on PTFE substrate with a rel-
ative dielectric constant of 2.6 and a thickness of 0.508 mm.
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Fig. 2. Layout and responses of two-pole bandpass filter having a notch™@- 4- Responses of four-pole bandpass filter.
lower side of the passband.
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Fig. 5. Measured spurious characteristics of four-pole bandpass filter.

Fig. 3. Layout and responses of two-pole bandpass filter having a notch at

upper side of the passband.
PP P IV. CONCLUSION

ulated and measured bandpass filter performances of two-pol¥Ve have proposed a novel bandpass filter using microstrip
bandpass filter that has a notch at lower side from the passh @ ter-wavelength resonators with open stub inverter. Two- and
are shown in Fig. 2. The size of filter 12.93 x 28.2 mm. Cou- four.—pole ban_dpass filter based on this cpnﬂguratlon have been
pling gap size is 0.125 mm. The passband insertion loss is ab8§#i9ned; built and tested. The attenuation pole can be located
1.32 dB and the location of attenuation pole is 1.885 GHz. near the passband by adjusting the stub length. The proposed
The layout, simulated and measured bandpass filter perfUr-Pole elliptic-type bandpass filter is more compact and sim-

mances of two-pole bandpass filter with the notch frequency@?r in design than the conventional elliptic-function bandpass
filtey. The other advantages of the proposed bandpass filters are:

upper side from the passband are shown in Fig. 3. The passb
insertionlossis about 1.2 dB and the location of attenuation poldff§ "ésonators need not be shorted to ground, and the bandpass

2.11GHz. Thesize offilteri&3.26 x 25.7mm. Couplinggapsize fIt€" has low loss because direct coupling is used. _
is0.115mm This bandpass filter is believed to be quite useful for applica-

The four-pole bandpass filter has been built with a center ffiONS in mobile communication systems.
quency of 2.015 GHz and 100 MHz bandwidth. Fig. 4 shows
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