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(67)  This application provides a dielectric filter, a
transceiver, and a base station, to resolve problems of a
limited layout of a dielectric filter topology and a poor
out-of-band rejection capability, and further to achieve a
flexible layout of a filter topology and improve the
out-of-band rejection capability of the dielectric filter. The
dielectric filter includes a dielectric body, and an input
port, an output port, internal dielectric resonators, and
external dielectric resonators that are disposed on the
dielectric body, a plurality of internal dielectric resonators
are disposed between the input port and the output port,
and form a main-coupling-channel cascaded resonator;
and two external dielectric resonators are disposed on
one side of the input port, where an amount of coupling
between the external dielectric resonator and the input
port is greater than an amount of coupling between the
external dielectric resonator and any of the internal die-
lectric resonators; and/or two external dielectric resona-
tors are disposed on one side of the output port, where
an amount of coupling between the external dielectric
resonator and the output port is greater than an amount
of coupling between the external dielectric resonator and
any of the internal dielectric resonators.
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Description
TECHNICAL FIELD

[0001] This application relates to the field of commu-
nication device components, and in particular, to a die-
lectric filter, a transceiver, and a base station.

BACKGROUND

[0002] Withthe rapid development of wireless commu-
nication base station devices, especially wide application
of base stations using a 5G massive multiple-input mul-
tiple-output (Massive Multiple-Input Multiple-Output,
Massive MIMO) technology, a dielectric waveguide filter,
as a good implementation of miniaturization and integra-
tion, attracts more attention and is increasingly studied
in the industry.

[0003] A dielectric filter is usually composed of a plu-
rality of resonators and coupling between the resonators.
Coupling between the resonators are classified into in-
ductive coupling (which may also be referred to as pos-
itive coupling) and capacitive coupling (which may also
be referred to as negative coupling) based on a polarity.
Based on the polarity of coupling between the resonators,
a transmission zero may be formed. The transmission
zero, also referred to as an attenuation pole or a notch
point, is a frequency outside a passband of a filter at
which rejection applied by the filter at the frequency to a
signal of the frequency is theoretically infinite.

[0004] For a dielectric filter in conventional technolo-
gies, a transmission zero feature of the dielectric filter is
usually implemented by adding cross coupling on a main
transmission channel of the dielectric filter. However, this
may make structure complicated and out-of-band rejec-
tion.

SUMMARY

[0005] Embodiments of this application provide a die-
lectric filter, a transceiver, and a base station, to resolve
a problem that a dielectric filter has a poor out-of-band
rejection capability, and improve the out-of-band rejec-
tion capability of the dielectric filter.

[0006] To achieve the foregoing objectives, the follow-
ing technical solutions are used in this application.
[0007] According to a first aspect, a dielectric filter is
provided. The dielectric filter includes a dielectric body,
and an input port, an output port, internal dielectric res-
onators, and external dielectric resonators that are dis-
posed on the dielectric body. A plurality of internal die-
lectric resonators are disposed between the input port
and the output port, and form a main-coupling-channel
cascaded resonator. Two external dielectric resonators
are disposed on one side of the input port, where an
amount of coupling between the external dielectric res-
onator and the input port is greater than an amount of
coupling between the external dielectric resonator and
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any of the internal dielectric resonators; and/or two ex-
ternal dielectric resonators are disposed on one side of
the output port, where an amount of coupling between
the external dielectric resonator and the output port is
greater than an amount of coupling between the external
dielectric resonator and any of the internal dielectric res-
onators.

[0008] The internal dielectric resonator is configured
to transmit a radio frequency signal. A plurality of internal
dielectricresonators may be disposed. A specific quantity
of internal dielectric resonators to be disposed depends
on factors such as a transmission requirement of a radio
frequency signal and a size of a dielectric filter. The plu-
rality of internal dielectric resonators disposed between
the input port and the output port are coupled to form a
main coupling channel, and a radio frequency signal is
transmitted along the main coupling channel. Two exter-
nal dielectric resonators are disposed on one side of the
input port, and an amount of coupling between the ex-
ternal dielectric resonator and the input port is greater
than an amount of coupling between the external dielec-
tricresonatorand any of the internal dielectric resonators.
Alternatively, two external dielectric resonators are dis-
posed on one side of the output port, and an amount of
coupling between the external dielectric resonator and
the output port is greater than an amount of coupling
between the external dielectric resonator and any of the
internal dielectric resonators. In this way, one pair of
transmission zeros can be obtained, where two trans-
mission zeros are respectively disposed on two sides of
a passband of the dielectric filter. If the foregoing condi-
tion is met, and two external dielectric resonators are
disposed on one side of the input port and one side of
the output port, two pairs of transmission zeros may be
obtained. The one side of the input port or the output port
in embodiments is either side of the input port or the out-
put port. Because the amount of coupling between the
external dielectric resonator and the input port or the out-
put port needs to be greater than the amount of coupling
between the external dielectric resonator and any of the
internal dielectric resonators, preferably, the internal di-
electric resonators and the external dielectric resonators
are respectively located on two sides of the input port or
the output port. Two transmission zeros can be imple-
mented by adding two external dielectric resonators out-
side the input port or the output port, thereby improving
the out-of-band rejection capability of the dielectric filter.
In addition, an internal layout of the dielectric filter is flex-
ible because both a cascaded resonator of a staggered
topology structure and a cascaded resonator of a linear
topology structure can be used. Therefore, dielectric fil-
ters have a simple structure, good reliability, cost-effec-
tiveness, and can be molded, favorable to mass produc-
tion.

[0009] In a possible implementation of the first aspect,
an included angle between a first line and a second line
is greater than or equal to 90°, and/or an included angle
between a third line and a fourth line is greater than or
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equal to 90°.

[0010] The first line is a line between a center of the
external dielectric resonator and a center of the input
port. The second line is a line between a center of an
internal dielectric resonator closest to the input port and
the center of the input port. The third line is a line between
a center of the external dielectric resonator and a center
of the output port. The fourth line is a line between a
center of an internal dielectric resonator closest to the
output port and a center of the output port.

[0011] In this case, positions of the external dielectric
resonators are set by setting the included angle between
the first line and the second line and the included angle
between the third line and the fourth line, allowing the
amount of coupling between the external dielectric res-
onator and the input port or the output port to be greater
than the amount of coupling between the external die-
lectric resonator and any internal dielectric resonator. In
this way, one pair of transmission zeros or two pairs of
transmission zeros can be obtained.

[0012] In a possible implementation of the first aspect,
the two external dielectric resonators are coupled, one
of the external dielectric resonators that is close to the
input port or the output port is a first external dielectric
resonator; the other external dielectric resonator is a sec-
ond external dielectric resonator; and the first external
dielectric resonator is coupled to the input port or the
output port. In this case, the first external dielectric res-
onator is coupled to the input port or the output port in a
manner of cascading, and the second external dielectric
resonator is coupled to the first external dielectric reso-
nator. This helps implement a flexible layout of the ex-
ternal dielectric resonators, and such a design facilitates
obtaining of the transmission zeros.

[0013] Ina possible implementation of the first aspect,
the main-coupling-channel cascaded resonator includes
a cascaded resonator of a linear topology structure and
a cascaded resonator of a staggered topology structure.
In this case, a structure design of a dielectric filter can
be simplified by using the cascaded resonator of the lin-
ear topology structure, where a plurality of dielectric res-
onators can be disposed in one straight line. The struc-
ture is simple, and arrangement of the dielectric filter is
convenient. Cross coupling can be formed among a plu-
rality of adjacent internal dielectric resonators in the cas-
caded resonator of the staggered topology structure.
Cross coupling is beneficial to implementation of a trans-
mission zero feature of the dielectric filter, and the out-
of-band rejection capability of the dielectric filter is im-
proved due to transmission zeros formed by disposing
the external dielectric resonators.

[0014] When the main-coupling-channel cascaded
resonator is a non-linear cascaded resonator, a first cou-
pling groove is disposed between two adjacent internal
dielectric resonators. In this case, an amount of dielectric
between the two adjacent internal dielectric resonators
may be controlled by disposing the first coupling groove.
The amount of dielectric is controlled by controlling a size
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of the first coupling groove, and then the amount of cou-
pling between the two internal dielectric resonators can
be controlled. By controlling the amount of coupling be-
tween the internal dielectric resonators, formation of a
main coupling channel is controlled. The main-coupling-
channel cascaded resonator may be in different forms.
In actual application, a layout of the main-coupling-chan-
nel cascaded resonator may be flexibly adjusted, facili-
tating entire arrangement of the dielectric filter.

[0015] In a possible implementation of the first aspect,
the external dielectric resonator includes a resonator
body defined by a part of a dielectric body and a debug
hole located on the resonator body. The debug hole is a
blind hole or a through hole. In this case, the debug hole
is set as a blind hole or a through hole, so that design
flexibility of the external dielectric resonator can be main-
tained.

[0016] In embodiments of this application, a shape of
the first coupling groove is related to an amount of cou-
pling between the internal dielectricresonatorsin the cas-
caded resonator of the staggered topology structure. Be-
cause the first coupling groove may be used to control
the amount of coupling between the two internal dielectric
resonators by controlling the amount of dielectric be-
tween the two internal dielectric resonators, the amount
of dielectric between different internal dielectric resona-
tors may be determined by setting the amount of coupling
between the two internal dielectric resonators, to deter-
mine a corresponding shape of the first coupling groove.
[0017] In a possible implementation of the first aspect,
the second external dielectric resonator is coupled to a
near-port internal dielectric resonator, and the near-port
internal dielectric resonator is an internal dielectric res-
onator adjacent to a port that is on a side on which the
second external dielectric resonator is located. In this
case, the first external dielectric resonator is coupled to
the input port or the output port, the input port is coupled
to the adjacent internal dielectric resonator, and the out-
put port is coupled to the adjacent internal dielectric res-
onator. The second external dielectric resonator is addi-
tionally coupled to the near-port internal dielectric reso-
nator. Therefore, a layout of a filter topology may be a
staggered layout when the external dielectric resonator
is additionally coupled to the near-port internal dielectric
resonator. To be specific, the two external dielectric res-
onators and the near-port internal dielectric resonators
are arranged in a form of a triangle. With this arrange-
ment, cross coupling is more likely to occur between the
two external dielectric resonators and the near-port in-
ternal dielectric resonator, thereby achieving a better out-
of-band rejection effect.

[0018] In a possible implementation of the first aspect,
a coupling hole and/or a coupling groove are/is disposed
between the external dielectric resonator and the near-
port internal dielectric resonator; and the near-port inter-
nal dielectric resonator is an internal dielectric resonator
adjacent to a port that is on a side on which the external
dielectric resonator is located.
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[0019] In this case, by disposing a coupling hole or a
second coupling groove, the disposed coupling hole or
the second coupling groove may be used to adjust the
amount of coupling of the input port with the internal di-
electric resonator and the external dielectric resonator
that are located on the two sides of the input port, or the
amount of coupling of the output port with the internal
dielectric resonator and the external dielectric resonator
that are located on the two sides of the output port. The
coupling hole and the second coupling groove are devic-
es in different forms for adjusting the amount of coupling
of the input port with the internal dielectric resonator and
the external dielectric resonator, and adjusting the
amount of coupling of the output port with the internal
dielectric resonator and the external dielectric resonator.
In actual application, a corresponding coupling hole or
second coupling groove may be designed according to
a requirement of an amount of coupling of the input port
or the output port with the internal dielectric resonator
and the external dielectric resonator. The coupling hole
and the second coupling groove may be used together,
to implement diversified designs and flexible adjustment
to an amount of coupling between the internal dielectric
resonator and the external dielectric resonator.

[0020] In a possible implementation of the first aspect,
the coupling hole is a blind hole or a through hole, and
the second coupling groove is ablind groove. In this case,
the coupling hole is set as a through hole or a blind hole,
where an effect of adjusting the amount of coupling of
the input port or the output port with the dielectric reso-
nators of the corresponding port by using a through hole
is different from that produced by using a blind hole.
Whether to use a through hole or a blind hole depends
on a requirement of adjusting the amount of coupling. In
this way, the amount of coupling between the input port
or the output port and different dielectric resonators is
adjusted in a simpler manner. This simple adjustment
manner facilitates production and processing of the die-
lectric filter.

[0021] Ina possible implementation of the first aspect,
the second coupling groove is disposed between the in-
ternal dielectric resonator and the external dielectric res-
onator that are adjacent to the input port or the output
port, and the second coupling groove communicates with
neither the internal dielectric resonator located at one
end of the second coupling groove nor the external die-
lectric resonator located at the other end of the second
coupling groove.

[0022] Inthiscase,the internal dielectric resonator and
the external dielectric resonator are both adjacent to the
input port or both adjacent to the output port. Because
the second coupling groove is designed to communicate
with neither the internal dielectric resonator nor the ex-
ternal dielectric resonator, the amount of coupling be-
tween the input port and the internal dielectric resonator
and the amount of coupling between the input port and
the external dielectric resonator can be reduced; and/or
the amount of coupling between the output port and the
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internal dielectric resonator and the amount of coupling
between the output port and the external dielectric res-
onator can be reduced.

[0023] In a possible implementation of the first aspect,
the second coupling groove is disposed between the in-
ternal dielectric resonator and the external dielectric res-
onator that are adjacent to the input port or the output
port, and one end of the second coupling groove com-
municates with the internal dielectric resonator located
at one end of the second coupling groove or the external
dielectricresonator located at the other end of the second
coupling groove.

[0024] In this case, both the internal dielectric resona-
tor and the external dielectric resonator are adjacent to
the input port or the output port. By configuring one end
of the second coupling groove to communicate with the
internal dielectricresonator located atone end of the sec-
ond coupling groove or the external dielectric resonator
located at one end of the second coupling groove, the
amount of coupling between the input port or the output
port and the internal dielectric resonator or the external
dielectric resonator that communicates with one end of
the second coupling groove may be increased, but an
amount of coupling between the input port or the output
port and an internal dielectric resonator or an external
dielectric resonator that does not communicate with the
second coupling groove is reduced. In this way, the
amount of coupling between the input port or the output
port and the internal dielectric resonator or the external
dielectricresonatoris adjusted by using the dielectricres-
onator.

[0025] In a possible implementation of the first aspect,
the second coupling groove is disposed between the in-
ternal dielectric resonator and the external dielectric res-
onator that are adjacent to the input port or the output
port, and two ends of the second coupling groove respec-
tively communicate with the internal dielectric resonator
located at one end of the second coupling groove and
the external dielectric resonator located at the other end
of the second coupling groove.

[0026] Inthis case, the internal dielectric resonator and
the external dielectric resonator are both adjacent to the
input port or both adjacent to the output port. Because
the two ends of the second coupling groove respectively
communicate with the internal dielectric resonator locat-
ed atone end of second coupling groove and the external
dielectricresonator located at the other end of the second
coupling groove, the amount of coupling between the in-
put port and the internal dielectric resonator and the
amount of coupling between the input port and the ex-
ternal dielectric resonator can be increased; and/or the
amount of coupling between the output port and the in-
ternal dielectric resonator and the amount of coupling
between the output port and the external dielectric res-
onator can be increased.

[0027] In a possible implementation of the first aspect,
the coupling hole is disposed between the internal die-
lectric resonator and the external dielectric resonator that
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are adjacent to the input port or the output port, and an
axis of the coupling hole, an axis of the internal dielectric
resonator, and an axis of the external dielectric resonator
are parallel to each other.

[0028] In this case, the axis of the coupling hole is set
to be parallel to the axis of the internal dielectric resonator
and the axis of the external dielectric resonator, so that
production and processing can be facilitated. Further, a
distance between the axis of the coupling hole and the
axis of the internal dielectric resonator may be adjusted,
to adjust an amount of coupling between the input port
or the output port and the internal dielectric resonator, or
a distance between the axis of the coupling hole and the
axis of the external dielectric resonator may be adjusted,
to adjust an amount of coupling between the input port
or the output port and the external dielectric resonator.
[0029] In a possible implementation of the first aspect,
both an outer surface and an inner surface of the dielec-
tric body are metalized. An inner surface of the dielectric
body includes all inner surfaces of through holes, inner
surfaces and bottom surfaces of blind holes, and inner
surfaces and bottom surfaces of blind grooves disposed
on the dielectric body. The outer surface and the inner
surface of the dielectric body are metalized, so that a
metal wall can be formed on the outer surface and the
inner surface of the dielectric body. In this way, a reso-
nance system can be formed in the dielectric body.
[0030] According to a second aspect, a transceiver is
provided, including a receiver, a transmitter, an amplifi-
cation unit, and the dielectric filter provided in any one of
the first aspect or the possible implementations of the
first aspect. The transceiver and the dielectric filter pro-
vided in the foregoing embodiments have same technical
effects, and details are not described herein again.
[0031] According to a third aspect, a base station is
provided, including an antennafeeder component, a con-
trol component, and the transceiver provided in the sec-
ond aspect. The base station and the transceiver provid-
ed in the foregoing embodiments have same technical
effects, and details are not described herein again.

BRIEF DESCRIPTION OF DRAWINGS
[0032]

FIG. 1is a first schematic diagram of a dielectric filter
according to an embodiment of this application;
FIG. 2 is a second schematic diagram of a dielectric
filter according to an embodiment of this application;
FIG. 3 is a schematic diagram of a topology structure
of the dielectric filters shown in FIG. 1 and FIG. 2;
FIG. 4 is a response curve of the dielectric filter
shown in FIG. 1;

FIG. 5 is a schematic diagram of a topology structure
according to an embodiment of this application;
FIG. 6 is a diagram of an equivalent circuit with an
input impedance for the topology structure shown in
FIG. 5;
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FIG. 7 is a third schematic diagram of a dielectric
filter according to an embodiment of this application;
FIG. 8 is a schematic diagram of a topology structure
of the dielectric filter shown in FIG. 7;

FIG. 9 is a response curve of the dielectric filter
shown in FIG. 7;

FIG. 10 is a first schematic diagram of coupling of
an input port with an internal dielectric resonator and
an external dielectric resonator in a dielectric filter
according to an embodiment of this application;
FIG. 11 is a sectional view for the first schematic
diagram of coupling of the port with the internal die-
lectric resonator and the external dielectric resonator
in FIG. 10;

FIG. 12 is a second schematic diagram of coupling
of an input port with an internal dielectric resonator
and an external dielectric resonator in a dielectric
filter according to an embodiment of this application;
FIG. 13 is a sectional view for the second schematic
diagram of coupling of the port with the internal die-
lectric resonator and the external dielectric resonator
in FIG. 12;

FIG. 14 is a third schematic diagram of coupling of
an input port with an internal dielectric resonator and
an external dielectric resonator in a dielectric filter
according to an embodiment of this application;
FIG. 15 is a sectional view for the third schematic
diagram of coupling of the port with the internal die-
lectric resonator and the external dielectric resonator
in FIG. 14;

FIG. 16 is a fourth schematic diagram of coupling of
an input port with an internal dielectric resonator and
an external dielectric resonator in a dielectric filter
according to an embodiment of this application;
FIG. 17 is a fifth schematic diagram of coupling of
an input port with an internal dielectric resonator and
an external dielectric resonator in a dielectric filter
according to an embodiment of this application;
FIG. 18 is a sixth schematic diagram of coupling of
an input port with an internal dielectric resonator and
an external dielectric resonator in a dielectric filter
according to an embodiment of this application;
FIG. 19 is a sectional view for the sixth schematic
diagram of coupling of the port with the internal die-
lectric resonator and the external dielectric resonator
in FIG. 18;

FIG. 20 is a fourth schematic diagram of a dielectric
filter according to an embodiment of this application;
FIG. 21 is a schematic diagram of a topology struc-
ture of the dielectric filter shown in FIG. 20;

FIG. 22 is a fifth schematic diagram of a dielectric
filter according to an embodiment of this application;
and

FIG. 23 is a schematic diagram of a topology struc-
ture of the dielectric filter shown in FIG. 22.

[0033] Reference numerals: 10-input port; 11, 12, 13,
14, 15-internal dielectric resonator; 20-output port; 21,
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22-external dielectric resonator B; 31, 32-external die-
lectric resonator A; 30, 40-coupling groove; 50-coupling
hole; 100-through port hole; 101-connector.

DESCRIPTION OF EMBODIMENTS

[0034] The following describes technical solutions in
this application with reference to accompanying draw-
ings.

[0035] In embodiments of this application, words such

as "example" or "for example" are used to give an exam-
ple, an illustration, or a description. Any embodiment or
design solution described by using "example" or "for ex-
ample" in embodiments of this application should not be
interpreted as being more preferred or advantageous
than another embodiment or design solution. Specifical-
ly, the use of words such as "example" and "for example"
are intended to present a related concept in a specific
manner.

[0036] In embodiments of this application, a subscript
such as Wi may be incorrectly presented in a non-sub-
script form such as W1. When a difference is not empha-
sized, W, and W1 have a same meaning.

[0037] Inembodiments of this application, terms "first",
"second", "third", and "fourth" are merely used for de-
scription, and cannot be understood as indicating or im-
plying relative importance or a quantity of indicated tech-
nical features. Therefore, a feature defined by "first",
"second", "third", or "fourth" may explicitly or implicitly
include one or more of the features.

[0038] It should be understood that terms used for de-
scribing various examples in this application are merely
intended for describing specific examples and are not
intended for limitation. As used in the description of the
various examples and in the appended claims, a singular
form "a", "an", and "the" are intended to include plural
forms, unless the context explicitly indicates otherwise.
[0039] In this application, "at least one" refers to one
or more, and "a plurality of" refers to two or more. "At
least one of the following items (pieces)" or a similar ex-
pression thereof refers to any combination of these items
(pieces), including any combination of a single item
(piece) or a plurality of the items (pieces). For example,
at least one of a, b, or c may represent a, b, or ¢, a and
b,aandc,bandc,ora,b, and c, where a, b, and c may
be singular or plural.

[0040] It should also be understood that the term
"and/or" used herein refers to and covers any and all of
possible combinations of one or more of associated listed
items. The term "and/or" indicates an association rela-
tionship that describes associated objects, and indicates
that three relationships may exist. For example, A and/or
B may indicate that only A exists, both A and B exist, and
only B exists. In addition, the character "/" in this appli-
cation usually indicates that associated objects are in an
"or" relationship.

[0041] It should be understood that determining B
based on A does not mean that B is determined only
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based on A, and B may also be determined based on A
and/or another piece of information.

[0042] It should also be understood that the term "in-
clude" (also referred to as "includes", "including", "com-
prise", and/or "comprising") used in this specification
specifies that a stated feature, integer, step, operation,
element, and/or component exist/exists, but existence or
addition of one or more other features, integers, steps,
operations, elements, components, and/or groups there-
of is not excluded.

[0043] It should be understood that "an embodiment"”,
"one embodiment”, and "a possible implementation"
used throughout the specification mean that a specific
feature, structure, or characteristic related to the embod-
iment or the implementation is included in at least one
embodiment of this application. Therefore, "an embodi-
ment", "an embodiment of this application”, or "a possible
implementation" used throughout this specification may
not necessarily refer to a same embodiment. Further-
more, specific features, structures, or characteristics
may be combined in one or more embodiments in any
appropriate manner.

[0044] Referto FIG. 1. FIG. 1 is one of schematic di-
agrams of a dielectric filter according to an embodiment
of this application. As shown in FIG. 1, the dielectric filter
includes a dielectric body and includes an input port 10,
an output port 20, internal dielectric resonators, and ex-
ternal dielectric resonators that are disposed on the die-
lectric body. A plurality of internal dielectric resonators
are disposed between the input port 10 and the output
port 20, and form a main-coupling-channel cascaded res-
onator. Two external dielectric resonators are disposed
on an outer side of the input port 10, and/or disposed on
an outer side of the output port 20.

[0045] In embodiments of this application, the outer
side of the input port 10 is a side opposite to a side of
the input port 10 facing the output port 20, and the outer
side of the output port 20 is a side opposite to a side
facing the input port 10. The main-coupling-channel cas-
caded resonator includes the plurality of internal dielec-
tric resonators that are cascaded. A channel formed by
successively connecting channels having a strong cou-
pling effect between two adjacent internal dielectric res-
onators among the plurality of internal dielectric resona-
tors is a main coupling channel. As shown in FIG. 7, a
main coupling channel between an internal dielectric res-
onator 11, an internal dielectric resonator 12, an internal
dielectric resonator 13, and an internal dielectric resona-
tor 14 is shown by using a dashed line in FIG. 7.

[0046] Based on this, the internal dielectric resonators
are disposed between the input port 10 and the output
port 20. The internal dielectric resonator is configured to
transmit a radio frequency signal. A plurality of internal
dielectricresonators may be disposed. A specific quantity
of the internal dielectric resonators to be disposed de-
pends on factors such as a transmission requirement of
a radio frequency signal and a size of a dielectric filter.
The plurality of internal dielectric resonators disposed
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between the input port 10 and the output port 20 are
coupled to form the main coupling channel, and a radio
frequency signal is transmitted along the main coupling
channel. By disposing two external dielectric resonators
on the outer side of the input port 10 or the output port
20, a pair of transmission zeros can be obtained, and the
two transmission zeros are respectively located on two
sides of a passband of the filter. If two external dielectric
resonators are disposed on outer sides of both the input
port 10 and the output port 20, two pairs of transmission
zeros can be obtained.

[0047] By adding two external dielectric resonators
outside the input port 10 or the output port 20, two trans-
mission zeros can be implemented withoutbeing affected
by a layout of a filter topology of the internal dielectric
resonators, thereby improving the out-of-band rejection
capability of the dielectric filter. In addition, the internal
dielectric resonators inside the dielectric filter may be
flexibly arranged because both a cascaded resonator of
astaggered topology structure and a cascaded resonator
of a linear topology structure can be used. Therefore,
dielectric filters have a simple structure, good reliability,
cost-effectiveness, and can be molded, favorable to
mass production.

[0048] A specific quantity of internal dielectric resona-
tors to be disposed depends on an actual function re-
quirement of the dielectric filter. For example, refer to
FIG. 1 and FIG. 3. FIG. 1 is a first schematic diagram of
a dielectric filter according to an embodiment of this ap-
plication. FIG. 3 is a schematic diagram of a topology
structure of the dielectric filter shown in FIG. 1. As shown
in FIG. 1 and FIG. 3, four internal dielectric resonators
are disposed: an internal dielectric resonator 11, an in-
ternal dielectric resonator 12, an internal dielectric reso-
nator 13, and an internal dielectric resonator 14. The in-
ternal dielectric resonator 11 is coupled to the input port
10. The internal dielectric resonator 12 is coupled to the
internal dielectric resonator 11. The internal dielectric
resonator 13 is coupled to the internal dielectric resonator
12. The internal dielectric resonator 14 is coupled to the
internal dielectric resonator 13. The output port 20 is cou-
pled to the internal dielectric resonator 14. In this case,
a radio frequency signal is transmitted via the internal
dielectric resonator 11, the internal dielectric resonator
12, the internal dielectric resonator 13, and the internal
dielectric resonator 14, that is, in a direction indicated by
anarrow in FIG. 1. This path is the main coupling channel.
[0049] A principle of generating a transmission zero by
disposing two external dielectric resonators on the outer
side of the input port 10 and/or the outer side of the output
port 20 is explained in the following descriptions. In this
embodiment, an example in which two external dielectric
resonators are disposed on the outer side of the input
port 10 is used for description.

[0050] RefertoFIG.5andFIG.6.FIG.5isaschematic
diagram of a topology structure according to an embod-
iment of this application. FIG. 6 is a diagram of an equiv-
alent circuit with an input impedance for the topology
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structure shown in FIG. 5. In the circuit topology shown
in FIG. 5, an external dielectric resonator 1 and an ex-
ternal dielectric resonator 2 in the figure form a series-
connected rejection resonator, providing transmission
zeros for the entire link. For a conventional outband zero
cavity, non-resonantnode, and rejection resonator, ares-
onant frequency of a conventional NRN redundancy res-
onator is at a transmission zero. However, a resonant
frequency of the external dielectric resonator 1 and the
external dielectric resonator 2 that are series-connected
in the circuit topology shown in FIG. 5 is at a center of a
passband of filter. To analyze a mechanism for generat-
ing a transmission zero, an input admittance Y, is cal-
culated first.

v = Jt JZ(s+)b2)
i — 7 $24j(by+by)s+JE—bib
S+].b2+s+]b1 12 2 71Tz
[0051] Let inputimpedance Z,, be:

7 - _I
in—s+'b
J02

+ s+ jb,

[0052] When Y,, approaches infinity, that is, when Z;,
approaches 0 (Z;,=0), a transmission zero is generated.
When Y, equals 0, a reflection zero is generated. In this
case, an obtained transmission zero S, is:

—j(by+by) L] /(bz—b2)2+4]22

z 2 >

and
a reflection zero Sp is:

Sp = _]bz

[0053] Inthe foregoing formulas, b, is a frequency fac-
tor of the external dielectric resonator 1, b, is a frequency
factor of the external dielectric resonator 2,j is an imag-
inary unitin a complex number, J, is a factor for coupling
between the external dielectric resonator 1 and the input
port 10, and Jj, is a factor for coupling between the ex-
ternal dielectric resonator 1 and the external dielectric
resonator 2.

[0054] Therefore, when transmission zeros are sym-
metrically distributed, both the external dielectric reso-
nator 1 and the external dielectric resonator 2 resonate
at a center frequency, that is, b;=b,=0. In this case,
S=*jJp, and S,;=0

[0055] Based on the foregoing analysis, the following
conclusions can be drawn.

(1) A pair of out-of-band transmission zeros can be
implemented for the topology structure, where the
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pair of out-of-band transmission zeros may be sym-
metrical transmission zeros symmetrically distribut-
ed on both sides of a passband, or asymmetric trans-
mission zeros located on both sides of a passband.
(2) J, may affect a position of a transmission zero.
(3) J4 provides only coupling and does not affect a
position of a transmission zero.

[0056] When the transmission zeros are symmetrically
distributed on both sides of the passband, the external
dielectric resonator 1 and the external dielectric resona-
tor 2 provide two reflection zeros at the center frequency.
[0057] Inthis embodiment ofthis application, aninclud-
ed angle between a first line and a second line is greater
than or equal to 90°, and/or an included angle between
a third line and a fourth line is greater than or equal to 90°.
[0058] The firstline is a line connecting a center of an
external dielectric resonator and a center of an input port.
The second line is a line connecting the center of the
input port and a center of an internal dielectric resonator
closest to the input port. The third line is a line connecting
a center of an output port and a center of the external
dielectric resonator. The fourth line is a line connecting
the center of the output port and a center of an internal
dielectric resonator closest to the output port.

[0059] The included angle between the first line and
the second line is set to be greater than or equal to 90°,
allowing the internal dielectric resonator and the external
dielectric resonator are respectively located on two sides
of the input port. In this embodiment of this application,
a side on which the internal dielectric resonator is located
is defined as an inner side of the input port, and the other
side is defined as an outer side of the input port. A bound-
ary line between the inner side and the outer side of the
input port is a straight line that passes through the center
of the input port and is perpendicular to the second line.
The center of the external dielectric resonator may be
located on the boundary line or located on the outer side
of the input port. By setting a position of the external
dielectric resonator, the external dielectric resonator is
not directly coupled to the internal dielectric resonator
without passing through the input port, and becomes a
part of the main-coupling-channel cascaded resonator.
In this way, a transmission path of awave passes through
the input port and reaches the external dielectric reso-
nator, and then the transmission zero is generated.
[0060] The included angle between the third line and
the fourth line is set to be greater than or equal to 90°,
allowing the internal dielectric resonator and the external
dielectric resonator are respectively located on two sides
of the output port. In this embodiment of this application,
a side on which the internal dielectric resonator is located
is defined as an inner side of the output port, and the
other side is defined as an outer side of the output port.
A boundary line between the inner side and the outer
side ofthe output port is a straightline that passes through
the center of the output port and is perpendicular to the
fourth line. The center of the external dielectric resonator
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may be located on the boundary line or located on the
outer side of the output port. By setting a position of the
external dielectric resonator, the external dielectric res-
onator is not directly coupled to the internal dielectric res-
onator without passing through the output port, and be-
comes a part of the main-coupling-channel cascaded
resonator. In this way, a transmission path of a wave
passes through the output port and reaches the external
dielectric resonator, and then the transmission zero is
generated.

[0061] In this embodiment of this application, two ex-
ternal dielectric resonators are coupled, and an external
dielectricresonator close to the input port 10 or the output
port 20 is coupled to the input port 10 or the output port
20. Itmay be understood that one of the external dielectric
resonators is coupled to the input port 10 or the output
port 20 through cascading. Such a design is in accord-
ance with a theoretical basis for obtaining the transmis-
sion zero described above, facilitating obtaining of the
transmission zero.

[0062] In this embodiment, an external dielectric res-
onator and an external dielectric resonator are disposed
on the outer side of the input port 10, and an external
dielectric resonator and an external dielectric resonator
are also disposed outside the output port 20. Therefore,
for ease of description and distinguishing, the external
dielectric resonator that is close to the input port 10 and
that is on the outer side of the input port 10 is referred to
as an external dielectricresonator A31; the other external
dielectric resonator on the outer side of the input port 10
is referred to as an external dielectric resonator A32; the
external dielectric resonator that is on the outer side of
the output port 20 and that is close to the output port 20
is referred to as an external dielectric resonator B21; and
the other external dielectric resonator that is on outer
side of the output port 20 and close to the output port 20
is referred to as an external dielectric resonator B22.
[0063] Inthis embodimentofthis application, the main-
coupling-channel cascaded resonator includes a cas-
caded resonator of a linear topology structure and a cas-
caded resonator of a staggered topology structure. Using
the cascaded resonator of the linear topology structure
can simplify a structure design of a dielectric filter by dis-
posing a plurality of internal dielectric resonators in a
straight line, making a structure simple and facilitating
arrangement of the dielectric filter. Using the cascaded
resonator of the staggered topology structure provides
cross coupling formed by a plurality of adj acent internal
dielectric resonators, where cross coupling facilitates im-
plementation of a transmission zero feature of a dielectric
filter. In addition, a transmission zero obtained by dispos-
ing an external dielectric resonator helps enhance an out-
of-band rejection feature of the dielectric filter.

[0064] The following separately describes specific ar-
rangement forms of a cascaded resonator of a linear to-
pology structure and a cascaded resonator of a stag-
gered topology structure.
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Example 1

[0065] Inthis example, reference is made to FIG. 2 and
FIG. 3. FIG. 2 is a second schematic diagram of a die-
lectric filter according to an embodiment of this applica-
tion. FIG. 3is a schematic diagram of a topology structure
of the dielectric filter shown in FIG. 2. As shown in FIG.
2 and FIG. 3, a plurality of internal dielectric resonators
are disposed between the input port 10 and the output
port 20. The plurality of internal dielectric resonators are
arranged in a straight line, and the input port 10 and the
output port 20 are also disposed in the straight line. In
this example, four internal dielectric resonators are dis-
posed in total. An internal dielectric resonator 11 is cou-
pled to the input port 10. An internal dielectric resonator
12 is coupled to the internal dielectric resonator 11. An
internal dielectric resonator 13 is coupled to the internal
dielectric resonator 12. An internal dielectric resonator
14 is coupled to the internal dielectric resonator 13. The
output port 20 is coupled to the internal dielectric reso-
nator 14. In this case, a linear main coupling channel is
formed. A radio frequency signal is transmitted from the
input port 10 to the output port 20 along the main coupling
channel. As shown in FIG. 2, two external dielectric res-
onators are disposed on an outer side of the output port
20: an external dielectric resonator B21 and an external
dielectric resonator B22. The external dielectric resona-
tor B21 is coupled to the output port 20. The external
dielectric resonator B22 is coupled to the external die-
lectric resonator B21. The external dielectric resonator
B21 and the external dielectric resonator B22 may be
disposed in the straight line in which the four internal
dielectric resonators are located. In this arrangement,
cross coupling between the internal dielectric resonators
is not considered, making the structure of the dielectric
filter simple, facilitating manufacturing and favorable to
mass production.

Example 2

[0066] In this example, reference is made to FIG. 1 and
FIG. 3. FIG. 1 is a first schematic diagram of a dielectric
filter according to an embodiment of this application. FIG.
3 is a schematic diagram of a topology structure of the
dielectric filter shown in FIG. 1. As shown in FIG. 1 and
FIG. 3, a plurality of internal dielectric resonators may be
disposed between the input port 10 and the output port
20, and the plurality of internal dielectric resonators may
be arranged in a plurality of rows. Applying this arrange-
ment facilitates arrangement of the dielectric filter and
makes full use of longitudinal space of the dielectric filter.
However, the plurality of internal dielectric resonators
form only one main coupling channel. In this example, a
total of four internal dielectric resonators are disposed in
two rows, where each row includes two internal dielectric
resonators. Asshownin FIG. 1, the four internal dielectric
resonators are respectively located at four corners of a
rectangle. Certainly, arrangement of the plurality of inter-
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nal dielectric resonators is not limited thereto. An internal
dielectric resonator 11 is coupled to the input port 10. An
internal dielectric resonator 12 is coupled to the internal
dielectric resonator 11. An internal dielectric resonator
13 is coupled to the internal dielectric resonator 12. An
internal dielectric resonator 14 is coupled to the internal
dielectric resonator 13. The output port 20 is coupled to
the internal dielectric resonator 14. In this case, a main
coupling channel in a "U" shape is formed. A radio fre-
quency signal is transmitted from the input port 10 to the
output port 20 along the main coupling channel. As shown
in FIG. 1, two external dielectric resonators are disposed
on an outer side of the output port 20: an external die-
lectric resonator B21 and an external dielectric resonator
B22. The external dielectric resonator B21 is coupled to
the output port 20. The external dielectric resonator B22
is coupled to the external dielectric resonator B21. Ar-
rangement of the external dielectric resonator B21 and
the external dielectric resonator B22 may be based on
the structure of the dielectric filter. In this example, ar-
rangement of the two external dielectric resonators is
similar to the portrait layout of the internal dielectric res-
onators. The layout in this example makes full use of the
space of the dielectric filter.

[0067] Two external dielectric resonators are disposed
outside the output port 20, allowing to generate two trans-
mission zeros, thereby achieving a good out-of-band re-
jection effect. Refer to FIG. 4. FIG. 4 is a response curve
of the dielectric filter shown in FIG. 1. As shown in FIG.
4, there are two curves in total in the figure. A curve S11
is a signal reflection curve for signal transmission in the
dielectricfilter in this example, and a curve S21 is a signal
transmission curve for signal transmission in the dielec-
tric filter in this example. A portion with relatively small
fluctuation in the middle of the curve S11 represents a
passband of a main-coupling-channel cascaded resona-
tor in the dielectric filter in this example. Two breakpoints
on S21 represent two transmission zeros, and the two
transmission zeros are distributed on two sides of the
passband.

Example 3

[0068] Inthis example, reference is madeto FIG. 7 and
FIG. 8. FIG. 7 is a third schematic diagram of a dielectric
filter according to an embodiment of this application. FIG.
8 is a schematic diagram of a topology structure of the
dielectric filter shown in FIG. 7. As shown in FIG. 7 and
FIG. 8, a plurality of internal dielectric resonators may be
disposed between the input port 10 and the output port
20. Alayoutofthe plurality of internal dielectric resonators
in this example is similar to the layout of the internal di-
electric resonators in Example 2, and details are not de-
scribed herein again. For details, refer to the description
about the layout of the internal dielectric resonators in
Example 2. Four internal dielectric resonators form a
main coupling channel in a "U" shape, and a radio fre-
quency signal is transmitted from the input port 10 to the
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output port 20 along the main coupling channel in the "U"
shape. As shown in FIG. 7 and FIG. 8, two external die-
lectric resonators are disposed on an outer side of the
input port 10: an external dielectric resonator A31 and
an external dielectric resonator A32. The external dielec-
tric resonator A31 is coupled to the input port 10, and the
external dielectric resonator A32 is coupled to the exter-
nal dielectric resonator A31. Two external dielectric res-
onators are disposed on an outer side of the output port
20: an external dielectric resonator B21 and an external
dielectric resonator B22. The external dielectric resona-
tor B21 is coupled to the output port 20, and the external
dielectric resonator B22 is coupled to the external die-
lectric resonator B21. The layout of the two external di-
electric resonators at the input port 10 may be the same
as a layout of the two external dielectric resonators at
the output port 20. For details, refer to the layout of the
two external dielectric resonators outside the output port
20 in Example 2.

[0069] Two external dielectric resonators are disposed
outside the input port 10 and two external dielectric res-
onators are disposed outside the output port 20, allowing
to form four transmission zeros, and achieving a better
out-of-band rejection effect. Refer to FIG. 9. FIG. 9 is a
response curve of the dielectric filter shown in FIG. 7. As
shown in FIG. 9, there are two curves in total in the figure.
A curve S11 is a reflection curve for signal transmission
in the dielectric filter in this example, and a curve S21 is
a transmission curve for signal transmission in the die-
lectric filter in this example. A portion with relatively small
fluctuation in the middle of the curve S11 represents a
passband of a main-coupling-channel cascaded resona-
tor in the dielectric filter in this example. S21 has four
breakpoints in total, where each breakpoint thereof rep-
resents a transmission zero. The four breakpoints are
basically symmetrically distributed on two sides of the
passband.

Example 4

[0070] In this example, reference is made to FIG. 20
and FIG. 21. FIG. 20 is a fourth schematic diagram of a
dielectric filter according to an embodiment of this appli-
cation. FIG. 21 is a schematic diagram of a topology
structure of the dielectricfilter shownin FIG. 20. As shown
in FIG. 20 and FIG. 21, a plurality of internal dielectric
resonators are disposed between the input port 10 and
the output port 20, and the plurality of internal dielectric
resonators are staggered. It should be noted that solid
lines between the internal dielectric resonators in FIG.
21 represent a main coupling channel, and a dashed line
indicates that internal dielectric resonators at two ends
of the dashed line are coupled, or indicates that an inter-
nal dielectric resonator at one end of the dashed line is
also coupled with an external dielectric resonator at the
other end. An internal dielectric resonator 11, an internal
dielectric resonator 12, and an internal dielectric resona-
tor 13 are used as examples for description.
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[0071] A coupling path between the internal dielectric
resonator 11 and the internal dielectric resonator 12 and
a coupling path between the internal dielectric resonator
12 and the internal dielectric resonator 13 are a part of
the main coupling channel. In FIG. 21, the foregoing cou-
pling paths are represented by solid lines. The internal
dielectric resonator 11 and the internal dielectric resona-
tor 13 are also coupled. A coupling path between the
internal dielectric resonator 11 and the internal dielectric
resonator 13 is not a part of the main coupling channel
and is represented by a dashed line. In this way, the
internal dielectric resonator 11, the internal dielectric res-
onator 12, and the internal dielectric resonator 13 are
cross-coupled.

[0072] In this example, five internal dielectric resona-
tors are disposed in total. The internal dielectric resonator
11 is coupled to the input port 10. The internal dielectric
resonator 12 is coupled to the internal dielectric resonator
11. The internal dielectric resonator 13 is coupled to the
internal dielectric resonator 12. An internal dielectric res-
onator 14 is coupled to the internal dielectric resonator
13. An internal dielectric resonator 15 is coupled to the
internal dielectric resonator 14. The output port 20 is cou-
pled to the internal dielectric resonator 15. The five inter-
nal dielectric resonators are staggered, and then a
polyline-shaped main coupling channel is formed. A path
of the main coupling channel may be the curve in FIG.
20. An arrow at an end of the curve indicates a transmis-
sion path of a radio frequency signal. A radio frequency
signal is transmitted from the input port 10 to the output
port 20 along the main coupling channel.

[0073] AsshowninFIG. 20, two external dielectricres-
onators are disposed on an outer side of the output port
20: an external dielectric resonator B21 and an external
dielectric resonator B22. The external dielectric resona-
tor B21 is coupled to the output port 20. The external
dielectric resonator B22 is coupled to the external die-
lectric resonator B21. The external dielectric resonator
B22 may be further coupled to the internal dielectric res-
onator 15. A layout design of the two external dielectric
resonators depends on a design requirement of the die-
lectric filter. In this example, the two external dielectric
resonators are arranged with reference to the layout of
the internal dielectric resonators, and the layout of the
two external dielectric resonators is the same as the lay-
out of the internal dielectric resonator 14 and the internal
dielectricresonator 15. In a cascaded resonator of a stag-
gered topology structure is used, cross coupling may be
formed when internal dielectric resonators form a main
coupling channel. Cross coupling is beneficial to imple-
mentation of a transmission zero feature of a dielectric
filter, and an out-of-band rejection capability of the entire
dielectric filter is improved due to transmission zeros
formed by two external dielectric resonators.

Example 5

[0074] In this example, reference is made to FIG. 22
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and FIG. 23. FIG. 22 is a fifth schematic diagram of a
dielectric filter according to an embodiment of this appli-
cation. FIG. 23 is a schematic diagram of a topology
structure of the dielectricfilter shown in FIG. 22. As shown
in FIG. 22 and FIG. 23, a plurality of internal dielectric
resonators are disposed between the input port 10 and
the output port 20, and the plurality of internal dielectric
resonators are staggered.

[0075] In this example, three internal dielectric reso-
nators are disposed in total. An internal dielectric reso-
nator 11 is coupled to the input port 10. An internal die-
lectric resonator 12 is coupled to the internal dielectric
resonator 11. An internal dielectric resonator 13 is cou-
pled to the internal dielectric resonator 12. The output
port 20 is coupled to the internal dielectric resonator 13.
In this case, the three internal dielectric resonators are
staggered, and a polyline-shaped main coupling channel
is formed. A radio frequency signal is transmitted from
the input port 10 to the output port 20 along the main
coupling channel.

[0076] AsshowninFIG. 22, two external dielectric res-
onators are disposed on an outer side of the input port
10: an external dielectric resonator A31 and an external
dielectric resonator A32. The external dielectric resona-
tor A31 is coupled to the output port 20. The external
dielectric resonator A32 is coupled to the external die-
lectric resonator A31. The external dielectric resonator
A32 may be further coupled to the internal dielectric res-
onator 11. Two external dielectric resonators are dis-
posed on an outer side of the output port 20: an external
dielectric resonator B21 and an external dielectric reso-
nator B22. The external dielectric resonator B21 is cou-
pled to the output port 20. The external dielectric reso-
nator B22 is coupled to the external dielectric resonator
B21. The external dielectric resonator B22 may be further
coupled to the internal dielectric resonator 13.

[0077] A layout design of the two external dielectric
resonators outside each port depends on a design re-
quirement of the dielectric filter. In this example, the ex-
ternal dielectric resonator A31 and the external dielectric
resonator A32 are arranged with reference to the layout
of the internal dielectric resonator 11 and the internal
dielectric resonator 12. The external dielectric resonator
B21 and the external dielectric resonator B22 are ar-
ranged with reference to the layout of the internal dielec-
tric resonator 13 and the internal dielectric resonator 12.
In this example, two external dielectric resonators are
disposed at both an outer end of the input port 10 and
an outer end of the output port 20, so that four transmis-
sion zeros can be formed, and a better out-of-band re-
jection capability is provided.

[0078] When the main-coupling-channel cascaded
resonator is arranged in a non-linear manner, a coupling
groove 30 is disposed between two adjacent internal di-
electric resonators. As shown in FIG. 1, FIG. 7, FIG. 20,
and FIG. 22, an amount of dielectric between two adja-
cent internal dielectric resonators may be controlled by
disposing the coupling groove 30. An amount of dielectric
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is controlled by controlling a size of the coupling groove
30, and then an amount of coupling between two internal
dielectric resonators can be controlled. By controlling the
amount of coupling between the internal dielectric reso-
nators, formation of the main coupling channel is control-
led. The main-coupling-channel cascaded resonator
may be in different forms. In actual application, a layout
of the main-coupling-channel cascaded resonator may
be flexibly adjusted, facilitating entire arrangement of the
dielectric filter.

[0079] A shape of the coupling groove 30 is related to
an amount of coupling between the internal dielectricres-
onators in the cascaded resonator of the staggered to-
pology structure. Because the coupling groove 30 may
be used to control the amount of coupling between the
two internal dielectric resonators by controlling the
amount of dielectric between the two internal dielectric
resonators, the amount of dielectric between different in-
ternal dielectric resonators may be determined by setting
the amount of coupling between the two internal dielectric
resonators, to determine a corresponding shape of the
coupling groove 30.

[0080] In this embodiment of this application, the ex-
ternal dielectric resonator includes a resonator body
formed by a part of a dielectric body and a debug hole
located on the resonator body. The debug hole is a blind
hole or a through hole. The resonator body in this em-
bodiment is a part of the dielectric body, and the debug
hole is set as a blind hole or a through hole. A frequency
of an external dielectric resonator may be adjusted by
setting a depth of the debug hole. To be specific, whether
an external dielectricresonatoris a blind hole or a through
hole is flexibly depends on a design requirement of the
dielectricfilter. In this way, design flexibility can be main-
tained.

[0081] In this embodiment of this application, the ex-
ternal dielectric resonator A32 or the external dielectric
resonator B22 is coupled to a near-port internal dielectric
resonator. The near-port internal dielectric resonator is
an internal dielectric resonator adjacent to a port that is
on a side on which the external dielectric resonator A32
or the external dielectric resonator B22 is located. The
port on the side on which the external dielectric resonator
A32 or the external dielectric resonator B22 is located
may be the input port 10 or the output port 20, which is
specifically depends on a location of the external dielec-
tric resonator. For example, if the external dielectric res-
onator A32 is disposed only on a side of the input port
10, the port is the input port 10. If the external dielectric
resonator B22 is disposed only on a side of the output
port 20, the port is the output port 20. If the external di-
electric resonator A32 and the external dielectric reso-
nator B22 is disposed for both the input port 10 and the
output port 20, the port includes the input port 10 and the
output port 20.

[0082] The external dielectric resonator A32 or the ex-
ternal dielectric resonator B22 is coupled to the input port
10 or the output port 20. The input port 10 is coupled to
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the internal dielectric resonator adjacent to the input port
10 (the first internal dielectric resonator in the main-cou-
pling-channel cascaded resonator). The output port 20
is coupled to an internal dielectric resonator adjacent to
the output port 20 (the last internal dielectric resonator
in the main-coupling-channel cascaded resonator).
Therefore, alayout of afilter topology may be a staggered
layout. To be specific, the two external dielectric resona-
tors and the near-port internal dielectric resonator are
arranged in a form of a triangle. With this arrangement,
cross coupling is more likely to occur between the two
external dielectric resonators and the near-port internal
dielectric resonator, thereby achieving a better out-of-
band rejection effect.

Example 1

[0083] AsshowninFIG. 20, two external dielectric res-
onators are disposed on the outer side of the output port
20. The external dielectric resonator B21 is coupled to
the output port 20. The external dielectric resonator B22
is coupled to the external dielectric resonator B21. The
output port 20 is coupled to the internal dielectric reso-
nator 15. In this case, the internal dielectric resonator 15
is a near-port internal dielectric resonator. The external
dielectric resonator B22 is coupled to the internal dielec-
tric resonator 15. Cross coupling may be formed between
the external dielectric resonator B21, the external dielec-
tric resonator B22, and the internal dielectric resonator
15, achieving a better out-of-band rejection effect.

Example 2

[0084] AsshowninFIG. 22, two external dielectric res-
onators are disposed on both of the outer sides of the
input port 10 and the output port 20. The external dielec-
tric resonator A31 on the outer side of the input port 10
is coupled to the input port 10. The external dielectric
resonator A32 is coupled to the external dielectric reso-
nator A31. The input port 10 is coupled to the internal
dielectric resonator 11. The internal dielectric resonator
11 is a near-port internal dielectric resonator of the input
port 10. The external dielectric resonator B21 on the outer
side of the output port 20 is coupled to the output port
20. The external dielectric resonator B22 is coupled to
the external dielectric resonator B21. The output port 20
is coupled to the internal dielectric resonator 13. In this
case, the internal dielectric resonator 13 is a near-port
internal dielectric resonator of the output port 20. Cross
coupling is formed between the external dielectric reso-
nator A31, the external dielectric resonator A32, and the
internal dielectric resonator 11. Cross coupling is formed
between the external dielectric resonator B21, the exter-
nal dielectric resonator B22, and the internal dielectric
resonator 13. Cross coupling is generated at both ports,
achieving a better out-of-band rejection effect.

[0085] In this embodiment of this application, a cou-
pling hole 50 and/or a coupling groove 40 are/is disposed
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between an internal dielectric resonator adjacent to the
input port 10 and the external dielectric resonator A31
adjacent to the input port 10; and/or a coupling hole 50
and/or a coupling groove 40 is disposed between an in-
ternal dielectric resonator adjacent to the output port 20
and the external dielectric resonator B21 adjacent to the
output port 20.

[0086] When the coupling hole 50 or the coupling
groove 40 is disposed, by using the disposed coupling
hole 50 or coupling groove 40, an amount of coupling of
the input port 10 with the internal dielectric resonator and
the external dielectric resonator A31 that are located on
two sides of the input port 10 may be adjusted, or an
amount of coupling of the output port 20 with the internal
dielectric resonator and the external dielectric resonator
B21 that are located on two sides of the output port 20
may be adjusted. The coupling hole 50 and the coupling
groove 40 are devices in different forms for adjusting the
amount of coupling between the input port 10 or the out-
put port 20 with the internal dielectric resonator and the
external dielectric resonator. In actual application, a cor-
responding coupling hole 50 or coupling groove 40 may
be designed according to a requirement of an amount of
coupling of the input port 10 or the output port 20 with
the internal dielectricresonator and the external dielectric
resonator. The coupling hole 50 and the coupling groove
40 may be used together, to implement diversified de-
signs and flexible adjustment to an amount of coupling
between the internal dielectric resonator and the external
dielectric resonator.

[0087] In this embodiment of this application, the cou-
pling hole 50 is a blind hole or a through hole, and the
coupling groove 40 is a blind groove. The coupling hole
50 is set as a through hole or a blind hole. An effect of
adjusting the amount of coupling of the input port 10 or
the output port 20 with the dielectric resonators of the
corresponding port by using a through hole is different
from that produced by using a blind hole. Whether the
coupling hole 50 is a through hole or a blind hole depends
on a requirement of adjusting the amount of coupling. In
this way, the amount of coupling between the input port
10 or the output port 20 and different dielectric resonators
is adjusted in a simpler manner. This simple adjustment
manner facilitates production and processing of the die-
lectric filter.

[0088] The following describes arrangement and com-
bination of the coupling hole 50 and the coupling groove
40 with reference to FIG. 10 to FIG. 18.

Example 1

[0089] The coupling groove 40 is disposed between
an internal dielectric resonator and an external dielectric
resonator that are adjacent to the input port 10, or the
coupling groove 40 is disposed between an internal die-
lectric resonator and an external dielectric resonator that
are adjacent to the output port 20. The coupling groove
40 communicates with neither an internal dielectric res-
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onator located at one end of the coupling groove 40 nor
an external dielectric resonator located at the other end
of the coupling groove 40.

[0090] The internal dielectric resonator and the exter-
nal dielectric resonator are both adjacent to the input port
10 or both adjacent to the output port 20. Because the
coupling groove 40 is designed to communicate with nei-
ther the internal dielectric resonator nor the external di-
electric resonator, an amount of coupling between the
input port 10 and the internal dielectric resonator and an
amount of coupling between the input port 10 and the
external dielectric resonator can be reduced; and/or an
amount of coupling between the output port 20 and the
internal dielectric resonator and an amount of coupling
between the output port 20 and the external dielectric
resonator can be reduced.

[0091] An example in which the coupling groove 40 is
disposed between the internal dielectric resonator and
the external dielectric resonator that are adjacent to the
input port 10 is used for description. Refer to FIG. 10 and
FIG. 11. FIG. 10 is a first schematic diagram of coupling
of an input port with an internal dielectric resonator and
an external dielectric resonator in a dielectric filter ac-
cording to an embodiment of this application. FIG. 11 is
a sectional view for the first schematic diagram of cou-
pling of the port with the internal dielectric resonator and
the external dielectric resonator in FIG. 10. As shown in
FIG. 10 and FIG. 11, an internal dielectric resonator ad-
jacent to the input port 10 is an internal dielectric reso-
nator 11, an external dielectric resonator adjacent to the
input port 10 is an external dielectric resonator A31, and
the coupling groove 40 is disposed between the internal
dielectric resonator 11 and the external dielectric reso-
nator A31, where the coupling groove 40, the internal
dielectric resonator 11, and the external dielectric reso-
nator A31 do not communicate. An amount of coupling
between the input port 10 and the internal dielectric res-
onator 11 and an amount of coupling between the input
port 10 and the external dielectric resonator may be ad-
justed by adjusting a size of the coupling groove 40, for
example, adjusting a depth, a length, or a width of the
coupling groove 40.

Example 2

[0092] The coupling groove 40 is disposed between
an internal dielectric resonator and an external dielectric
resonator that are adjacent to the input port 10, or the
coupling groove 40 is disposed between an internal die-
lectric resonator and an external dielectric resonator that
are adjacent to the output port 20, where one end of the
coupling groove 40 communicates with the internal die-
lectric resonator located at one end of the coupling
groove 40, or communicates with the external dielectric
resonator located at the other end of the coupling groove
40.

[0093] An example in which the coupling groove 40 is
disposed between the internal dielectric resonator and
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the external dielectric resonator that are adjacent to the
input port 10 is used for description. Refer to FIG. 12 and
FIG. 13. FIG. 12 is a second schematic diagram of cou-
pling of an input port with an internal dielectric resonator
and an external dielectric resonator in a dielectric filter
according to an embodiment of this application. FIG. 13
is a sectional view for the second schematic diagram of
coupling of the port with the internal dielectric resonator
and the external dielectric resonatorin FIG. 12. As shown
in FIG. 12 and FIG. 13, an internal dielectric resonator
adjacent to the input port 10 is an internal dielectric res-
onator 11, an external dielectric resonator adjacent to
the input port 10 is an external dielectric resonator A31,
and the coupling groove 40 is disposed between the in-
ternal dielectric resonator 11 and the external dielectric
resonator A31. The coupling groove 40 does not com-
municate with the internal dielectric resonator 11, but the
coupling groove 40 communicates with the external die-
lectric resonator A31. Alternatively, the coupling groove
40 communicates with the internal dielectric resonator
11, but the coupling groove 40 does not communicate
with the external dielectric resonator A31 (this case is
not shown in the figure). In actual application, a commu-
nication relationship between the coupling groove 40 and
the internal dielectric resonator 11 and the external die-
lectric resonator A31 may be adjusted according to a
specific requirement, so as to adjust amounts of coupling
of the input port 10 with the internal dielectric resonator
11 and the external dielectric resonator A31. The exam-
ple shown in FIG. 12 in which the coupling groove 40
does not communicate with the internal dielectric reso-
nator 11, but the coupling groove 40 communicates with
the external dielectric resonator A31 is used. When a
distance between the input port 10 and the internal die-
lectric resonator 11 equals to a distance between the
input port 10 and the external dielectric resonator A31,
an amount of coupling between the input port 10 and the
external dielectric resonator A31 is greater than an
amount of coupling between the input port 10 and the
internal dielectric resonator 11. In addition, the amount
of coupling between the input port 10 and the internal
dielectric resonator 11 may be adjusted by adjusting a
distance between the coupling groove 40 and the internal
dielectric resonator 11. Alternatively, the amount of cou-
pling between the input port 10 and the internal dielectric
resonator 11 and the amount of coupling between the
input port 10 and the external dielectric resonator A31
may be adjusted by adjusting a depth and a width of the
coupling groove 40. Adjusting the amounts of coupling
between the port and the corresponding dielectric reso-
nators by adjusting a size of the coupling groove 40 be-
longs to conventional technologies, and details are not
described herein.

[0094] Boththeinternal dielectric resonator 11 and the
external dielectric resonator A31 are adjacent to the input
port 10, and one end of the coupling groove 40 is set to
communicate with the dielectric resonator 11, so that the
amount of coupling between the input port 10 and the
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internal dielectric resonator 11 can be increased. Alter-
natively, one end of the coupling groove 40 is set to com-
municate with the external dielectric resonator A31, so
that the amount of coupling between the input port 10
and the external dielectric resonator A31 can be in-
creased. In this way, the amount of coupling of the input
port 10 on the dielectric resonator with the internal die-
lectric resonator 11 or the external dielectric resonator
can be adjusted. In this embodiment, the input port 10 is
merely used as an example for description. The input
port 10 may be replaced with the corresponding output
port 20. In this case, the internal dielectric resonator 11
corresponds to an internal dielectric resonator adjacent
to the output port 20. The external dielectric resonator
A31 corresponds to an external dielectric resonator ad-
jacent to the output port 20.

Example 3

[0095] The coupling groove 40 is disposed between
an internal dielectric resonator and an external dielectric
resonator that are adjacent to the input port 10, or the
coupling groove 40 is disposed between an internal die-
lectric resonator and an external dielectric resonator that
are adj acent to the output port 20, where two ends of
the coupling groove 40 respectively communicate with
an internal dielectric resonator located at one end of the
coupling groove 40 and an external dielectric resonator
located at the other end of the coupling groove 40.

[0096] An example in which the coupling groove 40 is
disposed between the internal dielectric resonator and
the external dielectric resonator that are adjacent to the
input port 10 is used for description. Refer to FIG. 14 and
FIG. 15. FIG. 14 is a third schematic diagram of coupling
of an input port with an internal dielectric resonator and
an external dielectric resonator in a dielectric filter ac-
cording to an embodiment of this application. FIG. 15 is
a sectional view for the third schematic diagram of cou-
pling of the port with the internal dielectric resonator and
the external dielectric resonator in FIG. 14. As shown in
FIG. 14 and FIG. 15, an internal dielectric resonator ad-
jacent to the input port 10 is an internal dielectric reso-
nator 11, an external dielectric resonator adjacent to the
input port 10 is an external dielectric resonator A31, and
the coupling groove 40 is disposed between the internal
dielectric resonator 11 and the external dielectric reso-
nator A31. The coupling groove 40 communicates with
both the internal dielectric resonator 11 and the external
dielectric resonator A31. When the same arrangement
of the input port 10, the internal dielectric resonator 11,
and the external dielectric resonator A31 is applied, and
the coupling groove 40 communicates with both the in-
ternal dielectric resonator 11 and the external dielectric
resonator A31, amounts of coupling of the input port 10
with the internal dielectric resonator 11 and the external
dielectric resonator A31 are larger than amounts of cou-
pling performed when the coupling groove 40 communi-
cates with neither the internal dielectric resonator 11 nor
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the external dielectric resonator A31. That is, the
amounts of coupling of the input port 10 with the internal
dielectric resonator 11 and the external dielectric reso-
nator A31 in the case shown in FIG. 14 are greater than
the amounts of coupling of the input port 10 with the in-
ternal dielectric resonator 11 and the external dielectric
resonator A31 in the case shown in FIG. 12. In this em-
bodiment, the amount of coupling between the input port
10 and the internal dielectric resonator 11 and the amount
of coupling between the input port 10 and the external
dielectric resonator A31 may be adjusted by adjusting a
depth and a width of the coupling groove 40.

[0097] The two ends of the coupling groove 40 is set
to communicate with the internal dielectric resonator 11
and the external dielectric resonator A31. In this case,
the amount of coupling between the input port 10 and
the internal dielectric resonator 11 and the amount of
coupling between the input port 10 and the external die-
lectric resonator A31 can be increased.

[0098] In addition, a coupling hole 50 may be further
disposed between the internal dielectric resonator and
the external dielectric resonator that are adjacent to the
input port 10 or the output port 20, and an axis of the
coupling hole 50, an axis of the internal dielectric reso-
nator, and an axis of the external dielectric resonator are
parallel to each other.

Example 4

[0099] Referto FIG. 16. FIG. 16 is a fourth schematic
diagram of coupling of an input port with an internal die-
lectric resonator and an external dielectric resonator in
a dielectric filter according to an embodiment of this ap-
plication. As shown in FIG. 16, an internal dielectric res-
onator adjacentto the input port 10is an internal dielectric
resonator 11, an external dielectric resonator adjacent
to the input port 10 is an external dielectric resonator
A31, and a coupling hole 50 is disposed between the
internal dielectric resonator 11 and the external dielectric
resonator A31. In this example, two coupling holes 50
are disposed. Axes of the two coupling holes 50 are par-
allel to an axis of the internal dielectric resonator 11 and
an axis of the external dielectric resonator A31. Alterna-
tively, the axes of the two coupling holes 50, the axis of
the internal dielectric resonator 11, and an axis of the
external dielectric resonator A31 may be disposed in a
same plane. The two coupling holes 50 are respectively
disposed on two sides of the input port 10. The coupling
holes 50 may be through holes or blind holes, or may be
a combination of a through hole and a blind hole. An
amount of coupling between the input port 10 and the
internal dielectric resonator 11 may be adjusted by ad-
justing a location of a coupling hole 50 between the input
port 10 and the internal dielectric resonator 11. Also, an
amount of coupling between the input port 10 and the
external dielectric resonator A31 may be adjusted by ad-
justing a location of a coupling hole 50 between the input
port 10 and the external dielectric resonator A31.
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[0100] RefertoFIG. 17. For example, FIG. 17 is afifth
schematic diagram of coupling of an input port with an
internal dielectric resonator and an external dielectric res-
onator in a dielectric filter according to an embodiment
of this application. As shown in FIG. 17, the axes of the
two coupling holes 50 are parallel to the axis of the inter-
nal dielectric resonator 11 and the axis of the external
dielectric resonator A31. However, a plane in which the
axis of the internal dielectric resonator 11 and the axis
of the external dielectric resonator A31 are located is
perpendicular to a plane in which the axes of the two
coupling holes 50 are located, and the two coupling holes
50 are located on two sides of the plane in which the axis
of the internal dielectric resonator 11 and the axis of the
external dielectric resonator A31 are located. In actual
application, specific locations of the coupling holes 50
depends on the amount of coupling between the input
port 10 and the internal dielectric resonator 11 and the
amount of coupling between the input port 10 and the
external dielectric resonator A31.

[0101] In addition, the positions of the two coupling
holes 50 are set to a state shown in FIG. 17, that is, the
two coupling holes 50 are located on the two sides of the
plane in which the axis of the internal dielectric resonator
11 and the axis of the external dielectric resonator A31
are located. Different from that generated in a state in
FIG. 16 in which the axes of the two coupling holes 50
are located in the plane in which the axis of the internal
dielectric resonator 11 and the axis of the external die-
lectric resonator A31 are located, parasitic coupling gen-
erated between the internal dielectric resonator 11 and
the external dielectric resonator A31 can be suppressed
by the coupling holes 50 located on the two sides of the
plane. In this way, interference caused by parasitic cou-
pling to implementation of a transmission zero can be
reduced.

[0102] When the axes of the coupling holes 50 are set
to be parallel to the axis of the internal dielectric resonator
and the axis of the external dielectric resonator, produc-
tion and processing can be facilitated. In this embodi-
ment, the coupling holes 50 may be through holes or
blind holes, and may be configured to adjust the amount
of coupling between the input port 10 and the internal
dielectric resonator 11 and the amount of coupling be-
tween the input port 10 and the external dielectric reso-
nator A31.

Example 5

[0103] In addition to the cases shown in the foregoing
examples, both a coupling groove 40 and a coupling hole
50 may be disposed between an internal dielectric res-
onator and an external dielectric resonator that are ad-
jacent to the input port 10 or the output port 20.

[0104] An example in which both the coupling groove
40 and the coupling hole 50 are disposed between the
internal dielectric resonator and the external dielectric
resonator that are adjacent to the input port 10 is used
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for description. Refer to FIG. 18 and FIG. 19. FIG. 18 is
a sixth schematic diagram of coupling of an input port
with an internal dielectric resonator and an external die-
lectric resonator in a dielectric filter according to an em-
bodiment of this application. FIG. 19 is a sectional view
for the sixth schematic diagram of coupling of the port
with the internal dielectric resonator and the external di-
electric resonator in FIG. 18. As shown in FIG. 18 and
FIG. 19, the internal dielectric resonator adjacent to the
input port 10 is an internal dielectric resonator 11, the
external dielectric resonator adjacent to the input port 10
is an external dielectric resonator A31, and both the cou-
pling groove 40 and the coupling hole 50 are disposed
between the internal dielectric resonator 11 and the ex-
ternal dielectric resonator A31. In this example, the cou-
pling groove 40 is disposed on a side close to the external
dielectric resonator A31, and the coupling hole 50 is dis-
posed on a side close to the internal dielectric resonator
11. Locations of the coupling groove 40 and the coupling
hole 50 are not limited thereto. Adjustment may be made
based on an amount of coupling between the input port
10 and the external dielectric resonator A31 and an
amount of coupling between the input port 10 and the
internal dielectric resonator 11. In this example, a form
in which the coupling groove 40 communicates with the
external dielectric resonator A31 is used. Alternatively,
the coupling groove 40 may be set to not communicate
with the external dielectric resonator A31 based on the
amount of coupling between the input port 10 and the
external dielectric resonator A31. To facilitate production
and processing, an axis of the coupling hole 50 may be
set in a vertical direction, and one or more coupling holes
50 may be configured based on the amount of coupling
between the input port 10 and the internal dielectric res-
onator 11.

[0105] In this embodiment, the input port 10 is com-
posed of a connector 101 and a through port hole 100.
The connector 101 is connected to the dielectric body,
and the through port hole 100 is a through hole that pen-
etrates the connector 101 and the dielectric body. If the
connector 101 is an evenly-shaped connector 101, an
axis of the through port hole 100 may pass through a
center of the connector 101 when the through port hole
100 is disposed. In a situation of disposing the coupling
groove 40 between the internal dielectric resonator and
the external dielectric resonator that are adjacent to the
input port 10, the through porthole 100 may communicate
with the coupling groove 40 when the through port hole
100 is disposed.

[0106] In the foregoing examples, only cases in which
the coupling groove 40 and/or the coupling hole 50 are/is
disposed between the internal dielectricresonator 11 and
the external dielectric resonator A31 at the input port 10
are described. In actual application, a corresponding in-
ternal dielectric resonator and a corresponding external
dielectric resonator may be disposed at either the input
port 10 or the output port 20, and a coupling groove 40
and/or a coupling hole 50 are/is disposed between the
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internal dielectric resonator and the external dielectric
resonator. The coupling groove 40 and/or the coupling
hole 50 may be disposed in the forms shown in the fore-
going examples. Ifthe coupling groove 40 and/or the cou-
pling hole 50 are/is disposed at the input port 10, and the
coupling groove 40 and/or the coupling hole 50 arelis
disposed at the output port 20, the arrangement forms in
the foregoing examples may be combined. For example,
only the coupling groove 40 is disposed at the input port
10, where a location of the coupling groove 40 is the
location shown in Example 1; and only the coupling
groove 40 is disposed at the output port 20, where a
location of the coupling groove 40 is the location shown
in Example 2. For another example, only the coupling
hole 50 is disposed at the input port 10, where a location
of the coupling hole 50 is the location shown in Example
4; and both the coupling groove 40 and the coupling hole
50 are disposed at the output port 20, where locations of
the coupling groove 40 and the coupling hole 50 are the
locations shown in Example 5. Not all combinations are
described herein by using examples.

[0107] In this embodiment of this application, both an
outer surface and an inner surface of the dielectric body
are metalized. An inner surface of the dielectric body in-
cludes all inner surfaces of through holes, inner surfaces
and bottom surfaces of blind holes, and inner surfaces
and bottom surfaces of blind grooves disposed on the
dielectric body. Both the outer surface and the inner sur-
face of the dielectric body are metalized to form a metal
wall on the outer surface and the inner surface of the
dielectric body. The metal wall is used to completely wrap
the dielectric body to form a resonance system in the
dielectric body.

[0108] Based on asame invention concept, an embod-
iment of this application provides a transceiver. The
transceiver includes a receiver, a transmitter, an ampli-
fication unit, and the dielectric filter provided in any one
of the foregoing embodiments. Technical effects of the
transceiver are the same as those of the dielectric filter
provided in the foregoing embodiments, and details are
not described herein again.

[0109] Based onasameinvention concept, an embod-
iment of this application provides a base station. The
base station includes an antenna feeder component, a
control component, and the transceiver provided in the
foregoing embodiment. Technical effects of the base sta-
tion are the same as those of the transceiver provided in
the foregoing embodiment, and details are not described
herein again.

[0110] The foregoing descriptions are merely specific
implementations of this application, but are not intended
to limit the protection scope of this application. Any var-
iation or replacement readily figured out by a person
skilled in the art within the technical scope disclosed in
this application shall fall within the protection scope of
this application. Therefore, the protection scope of this
application shall be subject to the protection scope of the
claims.
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[0111] Embodiments in this specification are all de-
scribed in a progressive manner. Each embodiment fo-
cuses on differencec from other embodiments. For same
or similar parts in the embodiments, mutual reference
may be made.

[0112] Although preferred embodiments in embodi-
ments of this application are described, a person skilled
in the art may make variations and modifications to these
embodiments once the basic inventive concept is
learned. Therefore, the appended claims are intended to
be construed as including preferred embodiments and
all changes and modifications that fall within the scope
of embodiments of this application.

[0113] The dielectric filter, the transceiver, and the
base station provided in this application are described in
detail above. Specific examples are used in this specifi-
cation to describe principles and implementations of this
application. Descriptions in the foregoing embodiments
are merely used to help understand the method and a
core idea of this application. In addition, a person of or-
dinary skill in the art may make modifications to the spe-
cific implementations and the application scope accord-
ing to the idea of this application. In conclusion, the con-
tent of this specification shall not be construed as a lim-
itation on this application.

Claims

1. A dielectric filter, comprising a dielectric body, and
an input port, an output port, internal dielectric res-
onators, and external dielectric resonators that are
disposed on the dielectric body, wherein a plurality
of internal dielectric resonators are disposed be-
tween the input port and the output port, and form a
main-coupling-channel cascaded resonator, and
two external dielectric resonators are disposed on
one side of the input port, wherein an amount of cou-
pling between the external dielectric resonator and
the input port is greater than an amount of coupling
between the external dielectric resonator and any of
the internal dielectricresonators; and/or two external
dielectric resonators are disposed on one side of the
output port, wherein an amount of coupling between
the external dielectric resonator and the output port
is greater than an amount of coupling between the
external dielectric resonator and any of the internal
dielectric resonators.

2. The dielectric filter according to claim 1, wherein an
included angle between a first line and a second line
is greater than or equal to 90°; and/or an included
angle between a third line and a fourth line is greater
than or equal to 90°, wherein

the first line is a line between a center of the
external dielectric resonator and a center of the
input port, and the second line is a line between
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a center of an internal dielectric resonator clos-
est to the input port and the center of the input
port; and

the third line is a line between a center of the
external dielectric resonator and a center of the
output port, and the fourth line is a line between
a center of an internal dielectric resonator clos-
est to the output port and a center of the output
port.

The dielectricfilter according to claim 1 or 2, wherein
the two external dielectric resonators are coupled,
one of the external dielectric resonators that is close
to the input port or the output port is a first external
dielectric resonator; the other external dielectric res-
onator is a second external dielectric resonator; and
the first external dielectric resonator is coupled to
the input port or the output port.

The dielectric filter according to any one of claims 1
to 3, wherein the main-coupling-channel cascaded
resonator comprises a cascaded resonator of a lin-
ear topology structure or a cascaded resonator of a
staggered topology structure.

The dielectric filter according to claim 4, wherein the
external dielectric resonator comprises a resonator
body defined by a part of the dielectric body and a
debug hole located on the resonator body, and the
debug hole is a blind hole or a through hole.

The dielectric filter according to claim 3, wherein the
second external dielectric resonator is coupled to a
near-port internal dielectric resonator, and the near-
portinternal dielectric resonator is an internal dielec-
tric resonator adjacent to a port that is on a side on
which the second external dielectric resonator is lo-
cated.

The dielectric filter according to any one of claims 1
to 6, wherein a coupling hole and/or a coupling
groove arelis disposed between the external dielec-
tric resonator and the near-port internal dielectric
resonator; and the near-port internal dielectric reso-
nator is an internal dielectric resonator adjacent to a
port that is on a side on which the external dielectric
resonator is located.

The dielectric filter according to claim 7, wherein the
coupling hole is a blind hole or a through hole.

The dielectric filter according to claim 7, wherein the
coupling groove is a blind groove.

The dielectric filter according to any one of claims 7
to 9, wherein the coupling groove is disposed be-
tween the internal dielectric resonator and the exter-
nal dielectric resonator that are adjacent to the input
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port or the output port, and the coupling groove com-
municates with neither the internal dielectric resona-
tor located at one end of the coupling groove nor the
external dielectric resonator located at the other end
of the coupling groove.

The dielectric filter according to any one of claims 7
to 9, wherein the coupling groove is disposed be-
tween the internal dielectric resonator and the exter-
nal dielectric resonator that are adjacent to the input
port or the output port, and one end of the coupling
groove communicates with the internal dielectric res-
onator located at one end of the coupling groove or
the external dielectric resonator located at the other
end of the coupling groove.

The dielectric filter according to any one of claims 7
to 9, wherein a coupling groove is disposed between
the internal dielectric resonator and the external di-
electric resonator that are adjacent to the input port
or the output port, and two ends of the coupling
groove respectively communicate with the internal
dielectric resonator located at one end of the cou-
pling groove and the external dielectric resonator lo-
cated at the other end of the coupling groove.

The dielectric filter according to any one of claims 7
to 12, wherein the coupling hole is disposed between
the internal dielectric resonator and the external di-
electric resonator that are adjacent to the input port
or the output port, and an axis of the coupling hole,
an axis of the internal dielectric resonator, and an
axis of the external dielectric resonator are parallel
to each other.

The dielectric filter according to any one of claims 1
to 13, wherein both an outer surface and an inner
surface of the dielectric body are metalized.

A transceiver, comprising a receiver, a transmitter,
an amplification unit, and the dielectric filter accord-
ing to any one of claims 1 to 14.

A base station, comprising an antenna feeder com-
ponent, a control component, and the transceiver
according to claim 15.
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