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(54) Bandpass filter

(57)  The electromagnetic coupling of adjacent lines
(lines alternately adjacent to each other) is to be re-
duced to prevent an attenuation amount from increasing
on the low pass side of a passband, and the skirt char-
acteristics are to be steep. A dielectric substrate (1); a
plurality of strip line resonators (2, 3, 4) formed on the
dielectric substrate as electromagnetically coupled to
each other with the both ends opened; and two trans-

mission lines (6, 7) formed on the dielectric substrate for
connecting external circuits are provided, in which at
least one or more of the strip line resonators is bent at
the center part in the length direction. Therefore, the
electromagnetic coupling between the lines disposed al-
ternately is reduced, the passband is flat, and the skirt
characteristics in the frequency band lower than the
passband are steep.
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Description
BACKGROUND OF THE INVENTION
1. Field of the Invention

[0001] The presentinvention relates to a bandpass fil-
ter configured of strip line resonators formed on a die-
lectric substrate.

2. Description of the Related Art

[0002] Fig. 5 depicts a traditiona 1 bandpass filter.
Strip line resonators 22, 23 and 24 are formed on the
top of a dielectric substrate 21 so as to be in parallel with
each other. The length of each of the strip line resona-
tors 22 to 24 has nearly a half-wave length of a trans-
mission signal, and the adjacent strip line resonators are
disposed so as to be electromagnetically coupled in the
portions of a half of the length each other. In addition, a
ground conductor 25 is disposed on the underside of the
dielectric substrate 21 . Then, transmission lines 26 and
27 for connecting external circuits are disposed so as to
be electromagnetically coupled to the strip line resona-
tors 22 and 24 disposed on both sides, thereby config-
uring the bandpass filter as a whole (see, Patent Docu-
ment 1).

[Patent Document 1]

[0003] JP-A-5-121903 (Fig. 2)

SUMMARY OF THE INVENTION

[0004] In the traditional bandpass filter descried
above, since each of the strip line resonators and the
transmission lines are in parallel with each other, the ad-
jacent lines including the transmission lines (the lines
alternately adjacent to each other) are also electromag-
neticcally coupled to deteriorate the passband charac-
teristics. As shown in Fig. 6, there are problems that at-
tenuation R on the low pass side is greater than that on
the high pass side of the passband and the skirt char-
acteristics are gentle as well.

[0005] An object of the invention is to reduce the elec-
tromagnetic coupling of adjacent lines (lines alternately
adjacent to each other) to prevent an attenuation
amount from increasing on the low pass side of the
passband, and to make the skirt characteristics steep
as well.

[0006] As a means for solving the problems, the in-
vention has a dielectric substrate; a plurality of strip line
resonators formed on the dielectric substrate as elec-
tromagnetically coupled to each other with both ends
opened; and two transmission lines formed on the die-
lectric substrate for connecting external circuits, where-
in at least one or more of the strip line resonators is bent
at a center part in a length direction.
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[0007] Preferably, at least two or more of the strip line
resonators are bent, and lines connecting the both ends
of the bent strip lines are in parallel with each other.
[0008] Preferably, the bent angle is an angle of about
90°.

[0009] As described above, the bandpass filter ac-
cording to the invention has the dielectric substrate; a
plurality of the strip line resonators formed on the die-
lectric substrate as electromagnetically coupled to each
other with the both ends opened; and two transmission
lines formed on the dielectric substrate for connecting
external circuit, wherein at least one or more of the strip
line resonators is bent at the center part in the length
direction. Accordingly, the electromagnetic coupling be-
tween the lines alternately disposed is reduced, the
passband is flat, and the attenuation on the low pass
side of the passband is decreased. Additionally, the skirt
characteristics in the frequency band lower than the
passband are steep as well.

[0010] Furthermore, at least two or more of the strip
line resonators are bent, and the lines connecting the
both ends of the bent strip lines are in parallel with each
other. Accordingly, the entire bandpass filter can be con-
figured linearly.

[0011] Moreover, the bent angle is an angle of about
90°. Accordingly, the electromagnetic coupling between
the lines disposed alternately is most reduced.

[0012] Embodiments of the invention will now be de-
scribed, by way of example only, with reference to the
accompanying drawings, in which:

Fig. 1 is a perspective view illustrating a bandpass
filter according to the invention;

Fig. 2 is a plan view illustrating a first embodiment
of the bandpass filter according to the invention;
Fig. 3is adiagram illustrating the transmission char-
acteristics of the bandpass filter according to the in-
vention;

Fig. 4 is a plan view illustrating the first embodiment
of the bandpass filter according to the invention;
Fig. 5is a perspective view illustrating the traditional
bandpass filter; and

Fig. 6 is adiagram illustrating the transmission char-
acteristics of the traditional bandpass filter.

DESCRIPTION OF THE PREFERRED EMBODIMENT

[0013] Abandpass filter according to the invention will
be described in accordance with Figs. 1 to 4. Fig. 1 de-
picts a perspective view of a first embodiment, Fig. 2
depicts a plan view of the first embodiment, Fig. 3 de-
picts the transmission characteristics, and Fig. 4 depicts
a plan view of a second embodiment.

[0014] First, in Fig. 1, a dielectric substrate 1 i s
formed of a ceramic material with small dielectric loss,
for example, and a plurality of strip line resonators 2, 3
and 4 (three in Fig. 1) is formed on the top thereof. The
length of each of the strip line resonators 2 to 4 has near-
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ly a half-wave length of a transmission signal, and the
adjacent strip line resonators are so as to be electro-
magnetically coupled in the portions of a half of the
length each other. In addition, a ground conductor 5 is
disposed on the underside of the dielectric substrate 1.
Then, transmission lines 6 and 7 for connecting external
circuits are disposed so as to be electromagnetically
coupled to the strip line resonators 2 and 4 disposed on
both sides, thereby configuring the bandpass filter as a
whole. Signals are inputted to one of the transmission
lines 6 and 7, and are outputted from the other.

[0015] Fig. 2 depicts a plan form of the strip line res-
onators 2, 3 and 4 and the transmission lines 6 and 7
for connecting external circuits, all formed on the dielec-
tric substrate 1. The length of each of the strip line res-
onators 2 to 4 opened at the both ends thereof is set to
have nearly a half-wave length of a transmission signal,
and the first strip line resonator 2 and the third strip line
resonator 4 are bent at the position of the center of the
length at an angle of 90°. Then, the line connecting the
both ends of the first strip line resonator 2 and the line
connecting the both ends of the third strip line resonator
4 are disposed in parallel, and the bent directions there-
of are oriented in the directions opposite to each other.
[0016] The linear second strip line resonator 3 is dis-
posed between the first strip line resonator 2 and the
third strip line resonator 4. A linear part 3a, one side from
the center position of the length to one end, faces a lin-
ear part 2a in parallel, one side of the bent first strip line
resonator 2, and a linear part 3b, the other side from the
center position to the other end, faces a linear part 4a
in parallel, one side of the bent third strip line resonator
4. Therefore, the three strip line resonators 2 to 4 are
disposed almost linearly as a whole.

[0017] The first transmission line 6 is bentin an elbow
shape, and a linear part 6a, one side thereof, faces a
linear part 2b in parallel, the other side of the first strip
line resonator 2. Moreover, the second transmission line
7 is also bent in an elbow shape, and a linear part 7a,
one side thereof, faces a linear part 4b in parallel, the
other of the third strip line resonator 4. Then, signals are
inputted to a linear part 6b, the other of the first trans-
mission line 6, or a linear part 7b, the other of the second
transmission line 7 , and the signals transmitted through
each of the strip line resonators 2 to 4 are outputted from
the other.

[0018] In the configuration, electromagnetic coupling
between two lines having the alternate relationship is
weakened including the transmission lines 6 and 7 for
inputting and outputting signals. For example, in the re-
lationship between the first transmission line 6 and the
second strip line resonator 3, the linear part 6a, one side
of the first transmission line 6, and the second strip line
resonator 3 are perpendicular to each other in the linear
directions thereof. Therefore, the electromagnetic cou-
pling is weakened. It is the same in the relationship be-
tween the second strip line resonator 3 and the second
transmission line 7.
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[0019] Additionally, in the relationship between the
first strip line resonator 2 and the third strip line resona-
tor 4, the linear part 2a, one side of the first strip line
resonator 2, and the linear part 4a, the other side of the
third strip line resonator 4, are in parallel with each other.
However, since there are no portions facing each other
in the linear directions thereof, the electromagnetic cou-
pling to each other is weakened.

[0020] Consequently, in the transmission characteris-
tics, the attenuation on the low pass side of the pass-
band is reduced, and the whole passband has nearly
flat characteristics as shown in Fig. 3.

[0021] Fig. 4 depicts an embodiment that all of strip
line resonators are bent, having the configuration in
which the second strip line resonator 3 in Fig. 2 is bent
at an angle of about 90° in the center part thereof. In
this case, in the relationship between a first strip line
resonator 2 and a third strip line resonator 4, a linear
part 2a, one side of the first strip line resonator 2 and a
linear part 4a, one side of the third strip line resonator
4, are perpendicular to each otherin the linear directions
thereof. Therefore, the electromagnetic coupling is
weakened. Accordingly, the transmission characteris-
tics as shown in Fig. 3 are shown in Fig. 4 as well.
[0022] Furthermore, the bent angle of the strip line
resonators is desirably at an angle of 90 °, but it is not
necessarily defined at an angle of 90°.

Claims
1. A bandpass filter characterized by comprising:

a dielectric substrate;

a plurality of strip line resonators formed on the
dielectric substrate as electromagnetically cou-
pled to each other with both ends opened; and
two transmission lines formed on the dielectric
substrate for connecting external circuits,

wherein at least one or more of the strip line
resonators is bent at a center part in a length direc-
tion.

2. The bandpass filter according to claim 1, charac-
terized in that at least two or more of the strip line
resonators are bent, and lines connecting the both
ends of the bent strip lines are in parallel with each
other.

3. The bandpass filter according to claim 1 or 2, char-
acterized in that the bent angle is an angle of about
90°.
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FIG. 5
PRIOR ART
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