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@ Dielectric filter having coupling amount adjusting patterns.

@ A dielectric filter having a dielectric block (11) made of a uniform, single dielectric material, dielectric
resonators (15-1 - 15-4) each of which includes a central conductor formed in the dielectric block (11) in an
approximately parallel fashion, and one or more coupling amount adjusting patterns (13-1 - 13-3) each of which
is formed between the two adjacent dielectric resonators and is grounded so that the dielectric resonators are
coupled through inductive impedance. The coupling adjusting patterns are formed on the top surface of the
dielectric block in thin patterns. This makes the filter smaller in size and the trimming of the pattern more easily
than those of the conventional filters in the manufacturing process. Control of the characteristics of the filter can

be carried out easily.
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EP 0 442 418 A2

DIELECTRIC FILTER HAVING COUPLING AMOUNT ADJUSTING PATTERNS

BACKGROUND OF THE INVENTION

Field o_f ’@E Invention

The present invention relates fo a dielectric filter which is preferably used in antenna duplexers for
mobile telecommunications.

Description of the Prior Art

As conventional technique in this field, the following examples are known: Japanese patent laid-open
publication No. 108302/1990 applied for in the name of the same applicant as that of the present
application; and U.S. Patent Re. 32,768 assigned to Motorola Inc.

FIG. 1 is a perspective view showing a first example of the conventional dielectric filter that adopis the
technique of U.S. Patent Re. 32,768. The filter is arranged in such a manner that one stage of a notch filter
is inserted which has an attenuation pole at the lower or upper frequency band of the passband. As shown
in FIG. 1. the dielectric filter has five independent blocks of dielectric material 51-1 - 51-5, the height of
which is represented by the letter H. The dielectric blocks 51-1 - 51-5 have dielectric resonators 52-1 - 52-5
vertically embedded thereinto in a parallel fashion, each of which dielectric resonators is composed of a
cylindrical central conductor. The botiom ends of the central conductors are connected to electrically
conductive, metallized patterns formed on the bottom surfaces 53-1 - 53-5 of the dielectric blocks 51-1 - 51-
5, respectively. The metallized patterns on the bottom surfaces are further connected to metallized patterns
on the sides (hatched portions in FIG. 1) of the dielectric blocks 51-1 -51-5. In addition, at the top surfaces
54-1 - 54-5, the central conductors of the dielectric resonators 52-1 - 52-5 are soldered to conductive wires
55-1 - 55-5 extending to a board 56, respectively. The sides of dielectric blocks 51-1 - 51-5 are joined
together by soldering so that they are integrally arranged as shown in FIG. 1.

The board 56 is provided so that it faces the top surfaces (open surfaces) 54-1 - 54-5 of the dielectric
blocks 51-1 - 51-5. Although the bottom surface and sides of the board 56 are not metallized, the top
surface (open surface) 57 is provided with conductive patterns 58-1 - 58-5 for adjusting coupling amounts.
The coupling amount adjusting patterns 58-1 - 58-5 are soldered to the conductive wires 55-1 - 55-5,
respectively. Furthermore, the top surface (open surface) 57 of the board 56 is provided with an input
pattern 59-1 for receiving an input signal, and an output pattern 59-2 which is |ocated between the coupling
amount adjusting patterns 58-4 and 58-5. An input pin 60-1 and an output pin 60-2. which are made of
electrically conductive wires, are soldered to the input pattern 59-1 and output pattern 59-2, respectively.

FIG. 2 shows an equivalent circuit of the first example of the conventional dielectric filters shown in FIG.
1. In FIG. 2, parallel resonance circuits (2s2-1, Cs2-1), (Ls2-2, Cs2-2), (523, Cs2-3), (ls2-4, Cs2-4),
(t52-5, Cs2-5) correspond to inductances and capacitances of dielectric resonators 52-1 - 52-5, respec-
tively. Reference indication Csg-1 denotes a capacitance between the input pattern 59-1 and the coupling
amount adjusting pattern 58-1; representation Csg—» denotes a capacitance between the oufput pattern 59-2
and the coupling amount adjusting pattern 58-5; indication Css—1 similarly denotes a capacitance between
the coupling amount adjusting patiern 58-1 and the coupling amount adjusting pattern 58-2; reference
indication Csg-2 denotes a capacitance between the coupling amount adjusting pattern 58-2 and the
coupling amount adjusting pattern 58-3; indication Csg—-3 denotes a capacitance between the coupling
amount adjusting pattern 58-3 and the coupling amount adjusting pattern 58-4; and indication Csg-4
denotes a capacitance between the coupling amount adjusting pattern 58-4 and the output pattern 59-2. It is
seen from FIG. 2 that the attenuation amount of the filter in the passband tends to decline as the frequency
increases because the dielectric resonators are capacitively coupled and that the notch filter circuit is
composed of a serial resonance circuit of Css—2 and Lsz2-s. Thus the notch frequency of the notch filter
circuit is the serial resonance frequency of Css—2 and Lsz-s.

FIG. 3 illustrates the atienuation characteristic of the dielectric filter of the first conventional example
with its notch frequency at the lower frequency band of the passband. As seen from this figure, the notch
frequency at the lower frequency band of the passband enables the attenuation amount to take a large
value, which in turn can reduce the number of stages of the notch filter circuits, resulting in reduction in the
size of the filter. In conirast, when the notch frequency is located at the upper frequency band of the
passband, one stage of a notch filter circuit is not sufficient to achieve a desired attenuation amount
because of the capacitive coupling. Therefore, the number of stages of the notch filter circuits must be
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increased, thereby increasing the size of the filter.

FIG. 4 is a perspective view showing a second example of conventional dielectric filters. In FIG. 4,
reference numeral 71 designates a unitarily constructed dieletric block whose width is represented by W,
length is L, and height is H. On the front surface (front side) 80. back surface (back side) 81, left side 82,
right side 83 and bottom surface 84 of the dielectric block 71 are formed conductive, metalized surfaces by
plating, for example. On the top surface (open surface) 85 of the dieleciric block 71. formed are conductive
frequency adjusting patterns 72-1 - 72-4 between which holes 73-1 - 73-3 are provided. In the dielectric
block 71, central conductors 74-1 - 74-4 which function as dielectric resonators (and hence are called
dielectric resonators hereinafter) are embedded through the frequency adjusting patterns 72-1 - 72-4,
respectively. Moreover, in the dielectric resonators 74-1 - 74- 4, embedded are external circuits 75-1 - 75-4
{(which are separately depicted above the dielectric block 71 in FIG. 4 for convenience of explanation). The
external circuits 75-1 and 75-2 connect the dielectric resonators 74-1 and 74-2, and the external circuits 75-
3 and 75-4 connect the dielectric resonators 75-3 and 75-4 so that those external circuits form portions of
the attenuation poles. The external circuits 75-1 - 75-4 are composed of the following elements: cylindrical
portions 78-1 - 78-4 which are made of a dielectric material such as a glass epoxy resin with a diameter of
D, and are inserted into the dielectric resonators 74-1 - 74-4, respectively: an input pin 76-1 formed on the
top surface of the cylindrical portion 78-1; coupling pins 77-1 and 77-2 formed on the top surfaces of the
cylindrical portions 78-2 and 78-3, respectively: an output pin 76-2 formed on the top surface of the
cylindrical portion 78-4; a conductive wire 79-1 connecting between the input pin 78-1 and the coupling pin
77-1; and an electrically conductive wire 79-2 connecting between the coupling pin 77-2 and the output pin
76-2. The diameter of the pins is represented by d (< D). The insides of the hole 73-1 - 73-3 are not plated
by any conductive, metallized layer, only simple holes with certain diameters and depths. Those diameters
and depths are varied to adjust the coupling amounts between the dielectric resonators. The holes for the
dielectric resonators and the holes for adjusting the coupling amounts formed in nearly parallel.

FIG. 5 is an equivalent circuit of the dielectric filter of FIG. 4. In that equivalent circuit, the inductance of
the conductive wire 79-1 connecting the input pin 76-1 and the coupling pin 77-1, and that of the conductive
wire 79-2 connecting between the output pin 78-2 and the coupling pin 77-2 are neglected because they
are small enough.

In FIG. 5, notations (t7a~1, C7a—1), (t7a—2, Cre=2), (L7a-3, Cra-3), and (L7e-s, Cre-s) designate
inductances and capacitances of the dielectric resonators 74-1 - 74-4, respectively. Indication C71
represents the capacitance between the input pin 76-1 and the dielectric resonator 74-1, and C75
represents the capacitance between the output pin 76-2 and the dislectric resonator 74-4. Represstation {7
denotes the inductance between the dielectric resonators 74-1 and 74-2, which is controlled by adjusting
the hole 73-1, t73 denotes the inductance between the dielectric resonators 74-2 and 74-3, which is
conirolled by adjusting the hole 73-2, and 174 denotes the inductance between the dielectric resonators 74-
3 and 74-4, which is controlled by adjusting the hole 73-3. Reference indication C77 represents the
capacitance between the coupling pin 77-1 and the dielectric resonator 74-2. and Crs represents the
capacitance between the coupling pin 77-2 and the dielectric resonator 74-3. The equivalent circuit shows
that the attenuation poles fice exist in the upper frequency band of the passband. The attenuation poles fte
can be expressed as

1/2 nJ C'r'r(-g'rq-x +£€+2). and

/27w Cra (2 74-4 1t 75).

FIG. 6 illustrates the attenuation characteristic of the second example of the conventional dielectric
filters This figure shows that the attenuation pole frequency fie exists at the upper frequency band of the
passband. This type of dielectric filter has the following two problems arising from using the holes for
adjusting the coupling between the dielectric resonators: one is that its size cannot be made small; and the
other is that the coupling adjustment is difficult.

In short, the conventional dielectric filters present the following problems: The first type of dielectric fi
lter which uses the notch filter to form the attenuation pole frequency at the lower frequency band of the
passband has the problem that its size cannot be made small because one stage of a notch filter provides
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only insufficient attenuation, and hence the increasing number of stages of the notch filters must be
provided.

The second type of dielectric filter which uses the holes to form the atienuation pole frequency at the
upper frequency band of the passband has the problem that the adjustment of the coupiing amounts is
difficult and takes long time, in addition to the fact that its size cannot be made small. This is because the
holes of more than a certain diameter are required, and the coupling amounts must be adjusted by
changing positions, diameters, and depths of the holes.

SUMMARY OF THE INVENTION

It is therefore an object of the present invention to provide a dielectric filter in which the sufficient
attenuation amount without increasing the number of stages of the dielectric resonators can easily achieved,
and the adjustment of the filter can be facilitated.

According to the present invention, there is provided a dielectric filter having a dielectric block including
a uniform, single dislectric material, and a plurality of dielectric resonators each of which includes a central
conductor formed in the dielectric block in an approximately parallel fashion, the dielectric filter comprising:
at least one coupling amount adjusting patterns each of which is formed on the top surface of the dielectric
block between the two adjacent dielectric resonators and is grounded so that the dielectric resonators are
coupled through inductive impedance.

Also in accordance with the present invention, a dielectric filter has the coupling amount adjusting
patterns each of which is formed between the two adjacent dielectric resonators and is grounded. This
enables the dielectric resonators to be coupled through inductive impedances, which makes the attenuation
amount in the upper frequency band of the passband greater than that in the iower frequency band of the
passband. Thus, a dielectric filter of a desired frequency characteristic can be achieved with a small
number of stages of the dielectric resonators. In addition, the inductive impedance couplings accomplished
by the coupling amount adjusting patterns enable not only the distances between the dielectric resonators
to be shortened thereby reducing the required space, but also the coupling adjustment to be carried out
more easily, thereby shortening the time required for adjusting the filter in its manufacturing process.

BRIEF DESCRIPTION OF THE DRAWINGS

The objects and features of the present invention will become more apparent from the consideration of
the following detailed description taken in conjunction with the accompanying drawings in which:

FIG. 1 is a perspective view showing an example of conventional dielectric filters;
FIG. 2 is a circuit diagram showing an equivalent circuit of the example of conventional dielectric filters
of FIG. 1;
FIG 3 is a diagram in which plotted is the attenuation characteristic of the conventional dielectric filter of
the example shown in FIG. 1;

FIG. 4 is a perspective view showing another example of conventional dielectric filters;

FiG. 5 is a circuit diagram showing an equivalent circuit of the other example of conventional dielectric
filters of FIG. 4;

FIG. 6 is a diagram in which the attenuation characteristic is plotted of the conventional dielectric filter of
the other example shown in FiG. 4;

FIG. 7 is a perspective view showing an embodiment of a polarized type of dielectric filter according to
the present invention;
FIGS. 8 and 9 are circuit diagrams showing equivalent circuits of the embodiment shown in FIG. 7;
FIG. 10 is a diagram illustrating the attenuation characteristic of the polarized type of dielectric filter of
the embodiment;
FIG. 11 is a circuit diagram showing an equivalent circuit between the couple of dielectric resonators
shown in FIG. 7;

FIG. 12 is a graph in which the characteristics of the coupling amount between the first and second
dielectric resonators are plotted with respect to the width of the coupling amount adjusting pattern;

FiG. 13 is a plan view showing an alternative embodiment of the present invention which is resultant from
altering the top pattern of the embodiment of FIG. 7;

FIG. 14 is a circuit diagram showing an equivalent circuit between the dielectric resonators included in
FIG. 13; and

FIG. 15 is a graph in which the characteristics of the coupling amount between the couple of dielectric
resonators are plotted with respect to the gap shown in FIG. 13.
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DESCRIPTION OF THE PREFERRED EMBODIMENTS

FIG. 7 is a perspective view showing an illustrative embodiment of a polarized type of dieleciric filter
according to the present invention. In FIG. 7. reference numeral 11 designates a unitarily constructed
dieleciric block made of a dielectric material such as a ceramic with the width of W. length of L. and height
of H. Typical values of W. L and H are, for example, 4.3 mm, 16.0 mm and 9.0 mm, respectively. On the
front surface (front side 21, back surface (back side) 22, left side 23, right side 24, and botiom surface 25 of
the dielectric block 11 are formed electrically conductive, metallized layers by plating, for example, as
shown by haiches in this figure.

On the top surface (open surface) 25 of the dieleciric block 11, are formed also electrically conductive,
frequency adjusting patterns 12-1 - 12-4, and coupling amount adjusting patterns 13-1 - 13-3 with gaps 14-1
- 14-6. In the dielectric block 11, central conductors 15-1 - 15-4 which function as dielectric resonators (and
hence are called dielectric resonators hereinafter) are embedded through the frequency adjusting patterns
12-1 - 12-4, respectively. Moreover, in the dielectric resonators 15-1 - 15-4 are inserted and embedded
external circuits 16-1 - 16-4 (which are separately depicted above the dielectric block 11 in FIG. 7 for
convenience of explanation).

The external circuits 16-1 and 16-2 connect the dielectric resonators 15-1 and 15-2, and the external
circuits 16-3 and 16-4 connects the dielectric resonators 15-3 and 15-4 so that the external circuits form the
attenuation poles. The external circuits 16- 1 - 16-4 are composed of the following elements: cylindrical
portions 18-1 - 19-4 which are made of a dieleciric material such as a glass epoxy resin with a diameter of
D, and are inserted into the dielectric resonators 15-1 - 15-4 respectively; an electrically conductive input
coupling pin 17-1 formed on the top surface of the cylindrical portion 19-1; coupling pins 18-1 and 18-2
formed on the top surfaces of the cylindrical portions 19-2 and 19-3, respectively; an output coupling pin
17-2 formed on the top surface of the cylindrical portion 19-4; an electrically conductive wire 20-1
connecting between the input coupling pin 17-1 and the coupling pin 18-1; and an also electrically
conductive wire 20-2 connecting between the coupling pin 18-2 and the output coupling pin 17-2. The
diameter of the pins is represented by d (< D) in the figure.

Respective one ends of the coupling amount adjusting patterns 13-1 - 13-3 are connected to the front
surface (front side) 21 of the dieleciric block 11, and the other ends thereof are connecied to the metallized
pattern on the back surface (back side) 22 of the dielectric block 11. The coupling adjusting patterns 13-1 -
13-3 function as electrodes for adjusting the coupling amount: the coupling adjusting pattern 13-1 is
provided for adjusting the inductive impedance coupling between the frequency adjusting patterns 12-1 and
12-2; the coupling adjusting pattern 13-2 is for adjusting the inductive impedance coupling between the
frequency adjusting patterns 12-2 and 12-3; and the coupling adjusting pattern 13-1 is provided for
adjusting the inductive impedance coupling between the frequency adjusting patterns 12-3 and 12-4.

In operation applying an electric microwave signal with a frequenc y of 800 - 880 MHz from an external
apparatus to the input coupling pin 17-1 and then to the dielectric resonators 15-1 and 15-2 induces an
electromagnetic field around the resonators 15-1 and 15-2. The electromagnetic field around the dieleciric
resonator 15-2 is propagated to the adjacent dieleciric resonator 15-3 through the gap 14-3, coupling
amount adjusting pattern 13-2, gap 14-4 and the frequency adjusting pattern 12- 3, thus inducing
electromagnetic field around the dielectric resonator 15-3.

After that, the electromagnetic fieid around the dielectric resonator 15-3 is propagated through the gap
14-5, coupling amount adjusting pattern 13-3, gap 14-6, and the frequency adjusting pattern 12-4, to the
dielectric resonator 15-4, and then to the external circuit 16-4. The electric signal in the form of the
electromagnetic field from the dielectric resonator 15-3 is also propagated to the dielectric resonator 15-4
and the external circuit 16-4 by way of external circuit 16-3 and the conductive wire 20-2. The output
coupling pin 17-2 of the external circuit 16-4 is connected to a load not shown in this figure, and hence the
electric signal applied to the input coupling pin 17-1 is finally propagated to the load via the output coupling
pin 17-2.

FIG. 8 is an equivalent circuit of the polarized type of dielectric filter of the illustrative embodiment of
the present invention. In FIG. 8, reference indication {1 denotes the inductance of the dielectric resonator
15-1 and indication C1 denotes the capacitance of the dielectric resonator 15-1. Likewise, reference 12
denoctes the inductance of the dielectric resonator 15-2 and reference C2 denotes the capacitance of the
dielectric resonator 15-1; indication {3 denotes the inductance of the dielectric resonator 15-3 and indication
C3 denotes the capacitance of the dielectric resonator 15-3; and indication 24 denotes the inductance of the
dielectric resonator 15-4 and notation C4 denotes the capacitance of the dielectric resonator 15-4.

Reference indication C11 indicates the capacitance between the input coupling pin 17-1 and the
dielectric resonator 15-1, and indication C15 indicates the capacitance between the output coupling pin 17-2
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and the dielectric resonator 15-4. A box jX12 represents the inductive impedance between the dielectric
resonator 15-1 and the dielectric resonator 15-2. Likewise, box jX13 is the inductive impedance between the
dielectric resonator 15-2 and the dieleciric resonator 15-3; and box jX14 is the inductive impedance
between the dielectric resonators 15-3 and 15-4.

Representation C21 indicates the capacitance between the coupling pin 18-1 and the dielectric
resonator 15-2, and indication C22 indicates the capacitance between the coupling pin 18-2 and the
dielectric resonator 15-3. Notation £21 denotes the inductance of the conductive wire 20-1 connecting the
input pin 17-1 and the coupling pin 18-1, and %22 denotes the inductance of the conductive wire 20-2
connecting the coupling pin 18-2 and the outfput pin 17-2.

In general, since the values 121 and C21, and 122 and C22 are specified to satisfy the conditions:

[0221] << [1/wC21] and
[0222] << [1/0C22].

the values 121 and 122 can be neglected. In this case, the equivalent circuit can be depicted as shown in
FIG. 9. The attenuation pole frequency feo satisfies the relation

feo > f0,

where 0 denotes the central frequency of the passband. This means that the pole frequency fe is located
in the upper frequency band of the passband.

In this embodiment, the attenuation amount becomes infinite at the attenuation pole frequencies
expressed by

fool

1/2 wJ/C21(2T + X12) and

foo?2 = 1/2 wJ/ C22(£4 + X14].

FIG. 10 plots the attenuation characteristic of the polarized type of dielectric filter of the illustrative
embodiment of the present invention. In this figure, the x-axis represents the frequency (MHz) and the y-
axis represents the attenuation amount (dB). As clearly seen from this figure, the polarized type of dielectric
filter of FIG. 7 has an attenuation pole at a higher frequency than the passband, that is, in the upper
frequency band of the passband.

FIG. 11 illustrates an equivalent circuit between the dislectric resonators 15-1 and 15-2 of FIG. 7. In this
figure, box jX12 of FIG. 9 corresponds to the part designated by C01, C02 and £12. Here, expression CO1
is directed to the capacitance between the frequency adjusting pattern 12-1 of the dielectric resonator 15-1
and the coupling amount adjusting pattern 13-1; indication C02 denotes the capacitance between the
coupling amount adjusting pattern 13-1 and the frequency adjusting pattern 12-2 of the dielectric resonator
15-2; and reference indicatino £12 designates the equivalent inductance of the inductive impedance of the
coupling amount adjusting pattern 13-1.

An experiment was carried out in which the coupling amounts between the two adjacent dielectric
resonators were measured by varying the width t of the coupling amount adjusting patten. The center-to-
center distance between the two dielectric resonators was 4 mm:; the width W of the dielectric block 11 was
4.3 mm, the length L was 16 mm, and the height H was 9 mm with the embodiment shown in FIG. 7. FIG.
12 plots the coupling amounts obtained as the results of the experiment. As seen from this figure, as the
width t of the coupling adjusting pattern becomes narrower, the coupling amounts become smaller. Here,
the contents in the parentheses following characters K12 and K23 in FIG. 12 designate the differences
between the resonance frequencies of the two dielectric resonators. The difference arises from the increase
of the 112 of FIG. 12. The coupling amount can aiso be varied by changing values C01 and C02 in FIG. 11.
This corresponds to changing the gap 14-1 between the frequency adjusting pattern 12-1 and the coupling
amount adjusting pattern 13-1, and the gap 14-2 between the frequency adjusting pattern 12-2 and the
coupling amount adjusting pattern 13-1.

As described above, the present invention is provided with the coupling amount adjusting patterns 13-1
- 13-3 formed on the top surface (open surface) 26 of the dielectric block 11 to achieve the inductive
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impedances. This enables the filer to be made smaller than the conventional filters with adjusting holes.
Furthermore, since the coupling amount adjusting patterns are formed on the top surface (open surface) of
the dielectric block, the widths of the coupling amount adjusting patterns can be easily controlled by laser
trimming or the similar trimming method, which will facilitate the adjustment of the filter characteristics.

FIG. 13 is a plan view of an alternative embodiment of the present invention which is resultant from
changing the top pattern of the embodiment shown in FIG. 7. The top pattern of FIG. 7 corresponds to that
of FIG. 13 when a gap T is made zero in FIG. 13.

An experiment was carried out in which the coupling amounts between the two adjacent dielectric
resonators 91-1 and 91-2 were measured by varying the gap T of the coupling amount adjusting patten 93-
1. The center-to-center distance between the two adjacent dielectric resonators was 4 mm; the width W of
the dielectric block 11 was 4.3 mm. the length L was 16 mm, and the height H was 9 mm in the
embodiment. FIG. 15 plots the coupling amounts obtained as the resulis of the experiment. As seen from
this figure, the coupling amount can be increased by about 20% by making T nonzero.

FIG. 14 illustrates an equivalent circuit between the dielectric resonators 91-1 and 91-2 of FIG. 13. FIG,
14 indicates the existence of a capacitance Ci2-1 between the coupling amount adjusting pattern 93-1 and
the metallized pattern formed on the back surface (back side) 22 of the dielectric block 11. This capacitance
C+2-1 makes the composite impedance £12-1 and Ci2-+ smaller than when capacitance Ci1z2-1 does not
exist, thereby increasing the coupling amount.

When the method of FIG. 12 of the earlier-mentioned embodiment is used to achieve a larger coupling
amount of the filter, the width of the coupling amount adjusting pattern may advantageously be made wider.
This will impose a limit on reducing the size of the filter. The method in accordance with the second
embodiment directed to FIG. 15, however, enables the coupling amount to increase by 20% by making T
nonzero. This achieves a small filter of a larger coupling amount.

In the above, described are embodiments of polarized type of dielectric filters. As another alternative
embodiment of the present invention, a non-polarized type of dielectric filters, although not shown in
drawings, is also possible by removing, for example, the exiernal circuits 16-2 and 16-3 of the structure
shown in FIG. 7. In this case, since the dielectric resonators are coupled by the inductive impedances, the
attenuation amount in the upper frequency band of the passband can be made larger than that of the
conventional filters using capacitive coupling.

Furthermore, a still another alternative embodiment of the present invention, although not shown in the
drawings, is directed to dielectric filters in which metallized layers on the sides of the dielectric block 11 of
FIG. 7 are extended to the top surface of the block 11 except for areas surrounding the top surfaces of the
central conductors of the dieleciric resonators.

Wile the present invention has been described with reference to the particular illustrative embodiments,
it is not to be restricted by those embodiments.

Claims

1. A dielectric filter having a dieleciric block (11) including a uniform, single dielectric material, and a
plurality of dielectric resonators (15-1 - 15-4) each of which includes a central conductor formed in said
dielectric block (11) in an approximately parallel fashion.

CHARACTERIZED IN THAT

said dielectric filter comprises:

at least one coupling amount adjusting patterns (13-1 - 13-3) each of which is formed on a top
surface of said dielectric block (11) between adjacent two of said dielectric resonators and is grounded
so that said dielectric resonators are coupled through inductive impedance.

2. A dielectric filter having a dielectric block (11) including a uniform, single dieleciric material, metallized
patterns which are formed on sides (21 - 24) and a bottom surface (25) of said dielectric block (11) and
are grounded, and a plurality of dieleciric resonators (15-1 - 15-4) each of which includes a ceniral
conductor embedded in said dielectric block (11) in an approximately parallel fashion.

CHARACTERIZED IN THAT

said dielectric filter comprises:

at least one coupling amount adjusting patterns (13-1 - 13-3) each of which is formed on a top
surface of said dielectric block (11) between adjacent two of said dielectric resonators (15-1 - 15-4), one
end of each of said coupling adjusting patterns (13-1 - 13-3) being connected to one of said metallized
patterns formed on the sides (21 - 24) of said dielectric block (11), another end of each of said coupling
adjusting patterns (13-1 - 13- 3) being connected fo another of said metallized patterns on a side
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opposite to said one metallized pattern so that said dielectric resonators are coupled through inductive
impedance.

A dielectric filter according to claim 2, CHARACTERIZED IN THAT at least one of said coupling amount
adjusting patterns (13-1 - 13-3) is formed in such a manner that either of said one and other ends
thereof is not connected to said metallized pattern on the side.
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