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Microstrip dual mode band pass filter using doubly fed line
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Abstract In this paper, a microstrip dual mode band pass filter with doubly fed line is proposed. The
proposed filter consists of a corner truncated patch with right crossed slots and doubly fed lines. In general,
the resonator with the right crossed slots simultaneously has size reduction and spurious response
suppression. In order to improve the rejection performance in out of its higher stop band, the dual mode
resonator is excited by using doubly fed line. Details of the filter characteristics are described, and both

simulated and measured results of the designed filter are presented.
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1. Introduction

Dual mode resonators have been widely
used to realize many RF/microwave filters. A
main feature and advantage of resonator lies in
the fact that each of dual mode resonators can
used as a doubly tuned resonator circuits, and
therefore, the number of resonators required for
a n-degree filter is reduced by half, resulting
in a compact filter configuration[1].

Various microstrip dual mode filters based
on the circular ring [2], square loop [3],
meander loop resonators [4], circular disk [5],
and square patch [6] have been reported. To
reduction and

simultaneously achieve size

spurious response suppression, the dual mode
band pass filter using a square patch with the
right crossed slots [7-8] and a coupling and
routing scheme [9]. Most of these filters are
fed by gap coupling structure because of
better spurious response suppression. On the
other hand, the directly feed line is used in
order to reduce the insertion loss caused by
the gap coupling structure [7]. However, the
directly feed structure has worse spurious
response performance than the gap coupling
feed structure.

In this paper, we propose a microstrip dual
mode band pass filter using doubly fed line.
The feed line is directly connected to the
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designed resonator in order to reduce the
insertion loss and has doubly fed line structure
in order to achieve better out of band

performance.

2. Microstrip Dual Mode Filter Design

(a) (b)
Fig. 1. Dual mode filter structure using (a) a singly
fed line and (b) a doubly fed line

Fig. 1 shows two dual mode filter structures
excited by using a singly fed line and a doubly
fed line. In Fig. 1(b), the characteristic
impedance of the branch line and the main line
are 100 @ and 50 Q, respectively. The square
patch resonator has the right crossed slots for
size reduction and corner truncated structure to
achieve dual mode property [7]. In this work,
the dimensions of the resonator are following:
W =28mm, S =93 mm, Ls = 20 mm, Ws =
05 mm, Lf = 5 mm. These dimensions are
fixed and the filters are designed by using
AWR AXIEM.

Fig. 2 shows the S-parameters of two
filters when Wf = 20 mm. The Sl1 are less
than - 10 dB from 1.972 GHz to 2.128 GHz
for the singly fed filter and from 1.987 GHz
to 2.142 GHz for the doubly fed filter. The
S21 of two filters are higher than - 2.5 dB.
In higher out of band, the insertion loss
characteristic of the doubly fed filter is
improved more than 10 dB.

Fig. 3 shows S21 by adjusting the distance
between two branch lines fed points, Wf. The
null point in higher out of band can be
controlled by Wf without exchanging the
dimensions of the dual mode resonator. Then,
the S21 in pass band and the second resonant
frequency have no the effect on Wf. When
Wf is decreased to 16 mm, the S21 at the
second passband is decreased by - 10 dB.
The cut off characteristics in the fundamental

pass band is improved by increasing WI.
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Fig. 2. S—parameters of two type filters at (a) whole
frequency range and (b) near pass band

Fig. 3. Insertion losses by the distance between two
branch lines fed points
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Current distribution at center frequency
(2.05 GHz) and null point frequency (3.3 GHz)
in higher out of band are shown in Fig. 4.
When Wf = 20 mm, the branch fed line plays
the good insertion loss property in the out of
band.

|current| |current|
ds(a/m) B (A/m)

s
.
(a)

(b)
Fig. 4. Current distribution at (a) 2.05 GHz and (b)
3.3 GHz

3. Experimental Results

R
e
S L

Fig. 5. The fabricated microstrip dual mode band

pass filter

Fig. 5 shows the photograph of the
fabricated microstrip dual mode band pass
filter. The designed filter is constructed on
FR-4 substrate with the dielectric constant of
44 and the thickness of 0.8 mm. The

S-parameters of measured and simulated
results are shown in Fig. 6. The measured
S11 are less than - 10 dB from 1.91 GHz to
2.07 GHz. The measured S21 is higher than
-3.6 dB in the pass band and is less than -
30 dB from 2.79 GHz to 3.83 GHz. It confirms
that the insertion loss characteristics of the
doubly fed filter is improved more than that
of the singly fed filter in higher out of band.
Although the measured insertion loss is higher
than the simulation results in the pass band,
the insertion loss property in higher out of

band is very similar to the simulation result.
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Fig. 6. S—parameters of the proposed filter at (a)
whole frequency range and (b) near pass band

4. Conclusion

In this paper, we proposed a microstrip
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dual mode band pass filter using doubly fed
line. The proposed filter consists of a corner
truncated patch with right crossed slots and
doubly fed lines. The designed filter has S11
less than - 10 dB from 1.91 GHz to 2.07 GHz
and S21 higher than - 3.6 dB in the pass
band. In addition, S21 is less than - 30 dB
from 2.79 GHz to 3.83 GHz. In higher out of
band, the insertion loss characteristic of the
doubly fed filter is improved more that of the
single fed filter. Because the null point of the
insertion loss in higher out of band can be
controlled by adjusting the distance between
two branch lines fed points, Wf{, without
exchanging the dimensions of the dual mode
resonator, the required insertion loss property

can be easily achieved.
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