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Description

[0001] This application claims priority to Chinese Pat-
ent Application No. 201410743332.9, filed with the Chi-
nese Patent Office on December 08, 2014 and entitled
"TRANSVERSE ELECTROMAGNETIC MODE DIE-
LECTRIC FILTER, RADIO FREQUENCY MODULE,
AND BASE STATION", which is incorporated herein by
reference in its entirety.

TECHNICAL FIELD

[0002] Embodiments of the present invention relate to
the field of communications technologies, and in partic-
ular, to a transverse electromagnetic mode dielectric fil-
ter, a radio frequency module, and a base station.

BACKGROUND

[0003] With development of wireless communications
technologies, a wireless communications device increas-
ingly strives for miniaturization and a low insertion loss.
Compared with a conventional metal cavity filter, a die-
lectric filter has an advantage such as a small size, a low
insertion loss, high bearing power, and low costs. A trans-
verse electromagnetic mode (TEM, transverse electro-
magnetic mode) dielectric filter is an important dielectric
filter type, and may be applied to a device such as a
wireless base station, a radio frequency terminal, or a
radio frequency or microwave transceiver component.
[0004] However, a transverse electromagnetic mode
dielectric filter provided in the prior art has poor near-end
rejection performance, and therefore, cannot be applied
to a location, such as a radio frequency front-end or a
microwave antenna feeder front-end, that has a relatively
high requirement on filter performance. Consequently,
an application scenario is limited.

SUMMARY

[0005] Embodiments of the present invention provide
a transverse electromagnetic mode dielectric filter that
has good near-end rejection performance; and the em-
bodiments of the present invention further provide a radio
frequency module and a base station.

[0006] According to a first aspect, an embodiment of
the present invention provides a transverse electromag-
netic mode dielectric filter, including: a resonator, a die-
lectric body, and a metal housing, where an outer surface
of the dielectric body is covered with a conductive mate-
rial, the metal housing is fastened above the dielectric
body, and there is a gap between the metal housing and
the dielectric body; the resonator includes a resonant
plate and a resonant hole, where the resonant plate is
disposed on a top surface of the dielectric body, the res-
onant hole is a hollow cylindrical structure with openings
on upper and lower ends, an upper opening of the reso-
nanthole is provided on the resonant plate, a lower open-
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ing of the resonant hole is provided on a lower surface
of the dielectric body, an inner surface of the resonant
hole is covered with a conductive material, and the res-
onant plate is of a metal materials; and the filter further
includes a near-end rejection structure, where the near-
end rejection structure is inside the dielectric body, and
a shape, a location, and a size of the near-end rejection
structure are determined by a frequency of a signal that
the filter is to filter out.

[0007] In afirst possible implementation of the first as-
pect, that a shape, a location, and a size of the near-end
rejection structure are determined by a frequency of a
signal that the filter is to filter out includes:

a height, a length, and a distance away from the res-
onanthole that are of the near-end rejection structure
are determined according to a coupling coefficient
of the filter, where the coupling coefficient is corre-
sponding to the frequency of the signal that the filter
is to filter out.

[0008] With reference to either of the possible imple-
mentations, in a second possible implementation of the
first aspect, the near-end rejection structure has at least
two ends in contact with the lower surface of the dielectric
body, and a remaining part of the near-end rejection
structure is within a magnetic field area inside the dielec-
tric body.

[0009] With reference to any one of the possible im-
plementations, in a third possible implementation of the
first aspect, the near-end rejection structure is within an
electric field area inside the dielectric body.

[0010] With reference to any one of the possible im-
plementations, in a fourth possible implementation of the
first aspect, that a shape, a location, and a size of the
near-end rejection structure are determined by afrequen-
cy of asignal thatthefilter is to filter outincludes: a height,
a length, and a distance away from the resonant hole
that are of the near-end rejection structure are deter-
mined according to an electrical wavelength correspond-
ing to the frequency of the signal that the filter is to filter
out.

[0011] With reference to any one of the possible im-
plementations, in a fifth possible implementation of the
first aspect, the near-end rejection structure is any one
of ametalized through hole, a metalized strip line, a phys-
ical metal structure, a metalized conductor, or a thin metal
piece.

[0012] According to a second aspect, an embodiment
of the present invention provides a radio frequency mod-
ule, including the transverse electromagnetic mode die-
lectric filter according to any one of the first aspect or the
possible implementations.

[0013] According to a third aspect, an embodiment of
the present invention provides a base station, including
the radio frequency module according to the second as-
pect.

[0014] According to technical solutions provided in the
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embodiments of the present invention, a near-end rejec-
tion structure is disposed inside a transverse electromag-
netic mode dielectric filter. By flexibly designing a shape,
alocation, and a size of the near-end rejection structure,
a transmission zero or zero cavity function is implement-
ed, and aradio frequency signal on a high-frequency end
or a low-frequency end out of a passband of the filter is
rejected. The transverse electromagnetic mode dielectric
filter provided in the embodiments of the present inven-
tion has good near-end rejection performance, and may
be widely applied to a radio frequency module and a base
station.

BRIEF DESCRIPTION OF DRAWINGS

[0015] To describe the technical solutions in the em-
bodiments of the present invention more clearly, the fol-
lowing briefly describes the accompanying drawings re-
quired for describing the embodiments. Apparently, the
accompanying drawings in the following description
show merely some embodiments of the present inven-
tion, and persons of ordinary skill in the art may still derive
other drawings from these accompanying drawings with-
out creative efforts.

FIG. 1 is a schematic structural diagram of a trans-
verse electromagnetic mode dielectric filter accord-
ing to an embodiment of the present invention;
FIG. 2 is a front view of another transverse electro-
magnetic mode dielectric filter according to an em-
bodiment of the present invention;

FIG. 3 is a top view of another transverse electro-
magnetic mode dielectric filter according to an em-
bodiment of the present invention;

FIG. 4 is a schematic structural diagram of another
transverse electromagnetic mode dielectric filter ac-
cording to an embodiment of the present invention;
and

FIG. 5 is a schematic structural diagram of a base
station according to an embodiment of the present
invention.

DESCRIPTION OF EMBODIMENTS

[0016] Tomakethe objectives, technical solutions, and
advantages of the presentinvention clearer, the following
further describes implementations of the present inven-
tion in detail with reference to the accompanying draw-
ings.

[0017] A filter is a necessary component in a device
such as a base station or aradio frequency terminal. With
an advantage in costs, size, and the like, a dielectric filter
may be applied at a location such as a receive link of the
base station, and is configured to perform filtering on a
radio frequency signal. A transverse electromagnetic
mode dielectric filter is a widely-used dielectric filter.
[0018] However, a radio frequency performance indi-
cator of the transverse electromagnetic mode dielectric
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filter is relatively poor, and cannot be used at a location,
such as a front-end of a radio frequency module, that is,
a location between a transmit antenna and a power am-
plifier, that has a relatively high requirement on the per-
formance of the filter. The radio frequency performance
indicator of the filter includes multiple indicators such as
an insertion loss, rejection, and inter-modulation. There-
fore, an application scenario of the transverse electro-
magnetic mode dielectric filter is greatly limited.

[0019] A mainreason causing the relatively poor radio
frequency performance indicator of the transverse elec-
tromagnetic mode dielectric filter is that near-end rejec-
tion performance of this type of filter is poor. Near-end
rejection is also referred to as sideband rejection or near
bandrejection (near band rejection), and means perform-
ing strong rejection on a signal on a high-frequency end
or a low-frequency end near an outside area of a pass-
band of the filter, so as to ensure a filtering effect. Cur-
rently, a design method for cross-coupling or resonance
of the transverse electromagnetic mode dielectric filter
is inflexible, a transmission zero or zero cavity structure
cannot be formed effectively, and therefore, the filter
does not have good near-end rejection performance.
[0020] FIG. 1 is a schematic diagram of a transverse
electromagnetic mode dielectricfilter accordingto an em-
bodiment of the present invention.

[0021] As shown in FIG. 1, a transverse electromag-
netic mode dielectric filter 1 ("filter 1" for short below)
includes a resonator 11, a dielectric body 12, and a metal
housing 13. The metal housing 13 is fastened above the
dielectric body 12, and there is a gap between the metal
housing 13 and the dielectric body 12.

[0022] An outer surface of the dielectric body 12is cov-
ered with a conductive material. Optionally, a metal coat-
ing, such as a silver coating, may be used.

[0023] The gap between the metal housing 13 and the
dielectric body 12 is filled with air.

[0024] The resonator 11 includes a resonant plate 101
and a resonant hole 102, and the resonant plate 101 is
disposed on a top surface of the dielectric body 12.
[0025] Optionally, the resonant plate 101 may be a thin
metal piece disposed on the top surface of the dielectric
body 12, or may be a metal coating printed on the top
surface of the dielectric body 12.

[0026] Optionally, a shape of the resonant plate 101 is
not limited. For example, the shape may be a regular
figure such as a rectangle or a circle, or may be modified
on the basis of the regular figure according to specifica-
tions and a performance requirement of the filter, for ex-
ample, a specific area is cut off to form an irregular figure.
This is not particularly limited in this embodiment of the
present invention.

[0027] The resonant hole 102 is a hollow cylindrical
structure with openings on upper and lower ends, an up-
per opening of the resonant hole 102 is provided on the
resonant plate 101, a lower opening of the resonant hole
102 is provided on a lower surface of the dielectric body
12, and an inner surface of the resonant hole 102 is cov-
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ered with a conductive material.

[0028] Optionally, the conductive material covering the
inner surface of the resonant hole 102 may be a metal
coating, such as a silver coating.

[0029] Optionally, the resonant hole 102 and the res-
onant plate 101 may be integrally formed, or may be sep-
arately made and then formed by means of connection.
[0030] Thefilter 1 furtherincludes a near-end rejection
structure 14. The near-end rejection structure 14 is inside
the dielectric body 12, and a shape, a location, and a size
of the near-end rejection structure 14 are determined by
a frequency of a signal that the filter is to filter out.
[0031] As shown in FIG. 1, two ends of the near-end
rejection structure 14 are in contact with the lower surface
ofthe dielectric body 12, and a remaining part of the near-
end rejection structure 14 is within a magnetic field area
inside the dielectric body 12. The magnetic field area
refers to an area that is inside the dielectric body and that
has a stronger magnetic field than that of another loca-
tion.

[0032] A strong magneticfield areainside the dielectric
body 12 is an area near the lower surface of the dielectric
body 12.

[0033] Optionally, a height, a length, and a distance
away from the resonant hole that are of the near-end
rejection structure 14 may be determined according to a
coupling coefficient (coupling coefficient) of the filter, and
the coupling coefficient is corresponding to the frequency
of the signal that the filter is to filter out.

[0034] The coupling coefficientis an important param-
eter during filter design. When the coupling coefficient is
determined, a physical structure of the filter may be de-
signed according to the coupling coefficient, and a cor-
responding performance indicator may be achieved.
Generally, the coupling coefficient may be obtained by
solving a coupling matrix (coupling matrix). The coupling
matrix may be used to indicate a coupling energy rela-
tionship between resonant cavities, and the coupling co-
efficient is included in the coupling matrix.

[0035] Optionally, the coupling matrix may be obtained
by means of calculation by using filter emulation soft-
ware, or may be determined according to an experimen-
tal or empirical value. This is not particularly limited in
this embodiment of the present invention.

[0036] Optionally, the near-end rejection structure 14
may be any one of a metalized through hole, a metalized
strip line, a physical metal structure, a metalized conduc-
tor, or a thin metal piece.

[0037] Optionally, the near-end rejection structure 14
may be a strip structure with a specific radian. Specifi-
cally, the radian may be determined by means of debug-
ging according to the performance requirement of the
filter. This is not particularly limited in this embodiment
of the present invention.

[0038] Optionally, in another embodiment of the
present invention, in addition to the two ends, any other
part of the near-end rejection structure 14 may also be
in contact with the lower surface of the dielectric body
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12, to play a grounding role.

[0039] In the embodiment shown in FIG. 1, the near-
endrejection structure 14 plays aninductive transmission
zero role, and can improve a rejection capability on a
high-frequency end out of a passband of the filter, that
is, can reject a signal on the high-frequency end out of
the passband of the filter. It may be understood that the
near-end rejection structure 14 may be designed for only
one specific signal frequency, and when the filter has
strong rejection over a specific frequency, the filter has
good rejection over a frequency band neighboring to the
frequency.

[0040] Optionally, the filter 1 may include more than
three resonators 11, and the near-end rejection structure
14 is located between nonadjacent resonant cavities. As
shown in FIG. 1, the filter 1 includes four resonators, suc-
cessively marked as cavity 1, cavity 2, cavity 3, and cavity
4 from left to right. The two ends of the near-end rejection
structure 14 are respectively located near the cavity 1
and cavity 3. Optionally, the near-end rejection structure
14 may be located between the cavity 1 and cavity 4, or
between the cavity 2 and cavity 4.

[0041] The near-end rejection structure 14 located be-
tween nonadjacent resonant cavities forms a cross-cou-
pling structure, that is, when signals pass through reso-
nant cavities through different signal paths, phases of
different signal paths are canceled, so as to form a trans-
mission zero. For example, a signal path of cavity 1-cavity
2-cavity 3 may be considered as a positive phase path,
and a signal path of cavity 1-cavity 3 is considered as a
negative phase path. Phases of the two paths are can-
celed, and a transmission zero is formed at the near-end
rejection structure 14. The zero is corresponding to the
frequency of the signal that the filter is to filter out.
[0042] According to the transverse electromagnetic
mode dielectric filter provided in this embodiment of the
present invention, a near-end rejection structure is dis-
posed inside the dielectric filter and near a lower surface
of the dielectric filter, so as to implement an inductive
transmission zero function, and reject a radio frequency
signal on a high-frequency end out of a passband of the
filter, thereby achieving good near-end rejection perform-
ance.

[0043] FIG. 2 and FIG. 3 are a front view and a top
view of another transverse electromagnetic mode dielec-
tric filter according to an embodiment of the present in-
vention.

[0044] As shown in FIG. 2, a transverse electromag-
netic mode dielectric filter 2 ("filter 2" for short below)
includes a resonator 21, a dielectric body 22, a metal
housing 23, and a near-end rejection structure 24. The
metal housing 23 is fastened above the dielectric body
22, and there is a gap between the metal housing 23 and
the dielectric body 22. As shown in FIG. 3, the resonator
21includes aresonantplate 211 andaresonanthole 212.
[0045] Overall structures of the filter 2 and the filter 1
provided in the embodiment shown in FIG. 1 are similar,
and what is different from the embodiment shown in FIG.
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1 is that the near-end rejection structure 24 is located at
an area near a top surface of the dielectric body 22. The
area is an electric field area inside the dielectric body 22,
and the electric field area refers to an area that is inside
the dielectric body and that has a stronger electric field
than that of another location. A specific shape, location,
and size of the near-end rejection structure 24 may be
determined according to a coupling coefficient of the fil-
ter. For a specific determining manner, reference may
be made to the description in the embodiment shown in
FIG. 1. This is not described herein.

[0046] In the embodiments shown in FIG. 2 and FIG.
3, the near-end rejection structure 24 plays a capacitive
transmission zero role, and can improve a rejection ca-
pability on a low-frequency end out of a passband of the
filter, thatis, can reject a signal on the low-frequency end
out of the passband of the filter.

[0047] It may be understood that for detailed descrip-
tion of another component in the filter 2, reference may
be made to the content in the embodiment shown in FIG.
1. This is not described herein.

[0048] A transverse electromagnetic mode dielectric
filter whose specification is 90°44°20 (mm, millimeter) is
used as an example. A near-end rejection structure is
disposed inside a dielectric body of the filter to serve as
a capacitive zero. The structure is a metalized through
hole whose specific size is as follows: A length is 23 mm,
a width is 1 mm, a distance away from a resonant hole
is 3 mm, and a distance away from a top surface of the
dielectric body, that is, a resonant plate, is 3 mm. A pass-
band of the filter is 1805 MHz to 1865 MHz, that is, a
radio frequency signal whose frequency is beyond this
frequency band can be effectively filtered out.

[0049] According to the transverse electromagnetic
mode dielectric filter provided in this embodiment of the
present invention, a near-end rejection structure is dis-
posed inside the dielectric filter and near a top surface
ofadielectricbody, so as toimplement a capacitive trans-
mission zero function, and reject a radio frequency signal
on a low-frequency end out of a passband of the filter,
thereby achieving good near-end rejection performance.
[0050] FIG. 4 is a schematic diagram of another trans-
verse electromagnetic mode dielectric filter according to
an embodiment of the present invention.

[0051] As shown in FIG. 4, a transverse electromag-
netic mode dielectric filter 3 (“filter 3" for short below)
includes a resonator 31, a dielectric body 32, a metal
housing 33, and a near-end rejection structure 34. The
metal housing 33 is fastened above the dielectric body
32, there is a gap between the metal housing 33 and the
dielectric body 32, and the resonator 31 includes a res-
onant plate 301 and a resonant hole 302.

[0052] Overall structures of the filter 3 and the trans-
verse electromagnetic mode dielectric filter provided in
the embodimentin FIG. 1 or FIG. 2 and FIG. 3 are similar,
and what is different from the filter shown in FIG. 1 or
FIG. 2 is that a shape, a location, and a size of the near-
end rejection structure 34 are determined by an electrical
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wavelength corresponding to a frequency of a signal that
the filter is to filter out. The electrical wavelength is an
electromagnetic wave wavelength.

[0053] Specifically, the electrical wavelength may be
calculated according to a formula: c=A,*f, where f is a
signal frequency, A is an electrical wavelength, and c is
a constant.

[0054] It can be learned that a wavelength and a fre-
quency of an electromagnetic wave waveform are in a
one-to-one correspondence relationship. A height, a
length, and a distance away from the resonant hole 302
that are of the near-end rejection structure 34 may be
determined according to the electrical wavelength. Spe-
cifically, a size of the near-end rejection structure 34 may
be determined by using filter emulation software, or may
be determined according to an experiment or experience.
This is not particularly limited in this embodiment of the
present invention.

[0055] Optionally, as shown in FIG. 4, the near-end
rejection structure 34 may be a strip structure with abend-
ing angle, or may be a strip or tube structure with a radian
in another embodiment.

[0056] As shown in FIG. 4, two ends of the near-end
rejection structure 34 are contacted to a lower surface of
the dielectric body 32. Optionally, in another embodi-
ment, in addition to the two ends, any other parts of the
near-end rejection structure 34 may also be contacted
to the lower surface of the dielectric body 32.

[0057] In the embodiment shown in FIG. 4, the near-
end rejection structure 34 may play a zero cavity role,
and may improve arejection capability on a high-frequen-
cy end or a low-frequency end out of a passband of the
filter, that is, may reject a signal on the high-frequency
end or the low-frequency end out of the passband of the
filter.

[0058] Optionally, by changing a structure of the near-
end rejection structure 34, such as changing a length,
the electrical wavelength corresponding to the near-end
rejection structure 34 may be changed, so as to control
the frequency of the signal that the filter is to filter out.
Specifically, the length of the near-end rejection structure
34 is inversely proportional to the signal frequency. A
longer near-end rejection structure 34 indicates a lower
corresponding signal frequency, and the filter 3 may be
configured to filter out a signal on a low-frequency end.
Ashorter near-end rejection structure 34 indicates a high-
er corresponding signal frequency, and the filter 3 may
be configured to filter out a signal on a high-frequency
end.

[0059] It may be understood that for detailed descrip-
tion of another component in the filter 3, reference may
be made to the content in the embodiment shown in FIG.
1 or FIG. 2 and FIG. 3. This is not described herein.
[0060] This embodiment of the present invention fur-
ther provides a radio frequency module. The radio fre-
quency module includes any transverse electromagnetic
mode dielectric filter described in the foregoing embod-
iments.
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[0061] Optionally, the radio frequency module may be
arepeater, a remote radio unit (RRU, remote radio unit),
a radio frequency unit (RFU, radio frequency unit), or
another device. This is not particularly limited in this em-
bodiment of the present invention.

[0062] According to the transverse electromagnetic
mode dielectric filter or the radio frequency module pro-
vided in this embodiment of the present invention, when
a size of the filter is not increased, a zero cavity function
can be implemented by disposing a near-end rejection
structure inside a dielectric body; and by using the struc-
ture, a signal on a high-frequency end or a low-frequency
end out of a passband of the filter can be rejected, and
near-end rejection performance of the filter can be im-
proved, thereby improving a filtering effect.

[0063] FIG. 5is an example diagram of a base station
according to an embodiment of the present invention.
The base station may include a radio frequency module,
and the radio frequency module includes the transverse
electromagnetic mode dielectric filter shown in any em-
bodimentin FIG. 1 to FIG. 4.

[0064] The base station may further include a base-
band processing unit (BBU, base band unit) 402, a power
module 403, and the like. All modules or units may be
connected by using a communications bus.

[0065] Optionally, the base station may be a small cell
(small cell) device, such as an indoor small cell product.
[0066] The radiofrequency module or the base station
provided in this embodiment of the present invention us-
esatransverse electromagnetic mode dielectricfilter with
good near-end rejection performance, and therefore has
low costs and a small size.

[0067] Anembodiment of the presentinvention further
provides a method for producing any transverse electro-
magnetic mode dielectric filter (“filter" for short below)
according to FIG. 1 to FIG. 4.

[0068] The method includes: preparing two layers or
multiple layers of dielectric blank raw materials; after a
through hole or a blind hole is provided on the two layers
or multiple layers of dielectric raw materials, separately
sintering each layer of dielectric raw material; preparing
a metalized structure and a punching on each layer of
sintered dielectric; then forming a filter entirety by means
of bonding; and forming the transverse electromagnetic
mode dielectric filter provided in this embodiment of the
present invention after metallization of a printed pattern
of the filter is completed.

[0069] Inanotherembodimentofthe presentinvention,
the method may be: preparing two layers or multiple lay-
ers of dielectric blank raw materials; obtaining a required
metal structure, that is, a transmission zero or zero cavity
structure in the present invention, by means of opening
a hole, printing a circuit, and the like on each layer of
dielectric raw material; then stacking prepared layers of
dielectric raw materials together for sintering; and finally
forming the transverse electromagnetic mode dielectric
filter provided in this embodiment of the presentinvention
after metallization of a printed pattern of the dielectric
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filter is completed.

[0070] Finally, it should be noted thatthe foregoing em-
bodiments are merely intended for describing the tech-
nical solutions of the present invention, but not for limiting
the present invention. Although the present invention is
described in detail with reference to the foregoing em-
bodiments, persons of ordinary skill in the art should un-
derstand that they may still make modifications to the
technical solutions described in the foregoing embodi-
ments or make equivalent replacements to some or all
technical features thereof, without departing from the
scope of the technical solutions of the embodiments of
the present invention.

Claims

1. A transverse electromagnetic mode dielectric filter,
comprising:

aresonator, a dielectric body, and a metal hous-
ing, wherein an outer surface of the dielectric
body is covered with a conductive material, the
metal housing is fastened above the dielectric
body, and there is a gap between the metal
housing and the dielectric body;

the resonator comprises a resonant plate and a
resonant hole, wherein the resonant plate is dis-
posed on a top surface of the dielectric body,
theresonanthole is a hollow cylindrical structure
with openings on upper and lower ends, an up-
per opening of the resonant hole is provided on
the resonant plate, a lower opening of the res-
onant hole is provided on a lower surface of the
dielectric body, an inner surface of the resonant
hole is covered with a conductive material, and
the resonant plate is of a metal material; and
the filter further comprises a near-end rejection
structure, wherein the near-end rejection struc-
ture is inside the dielectric body, and a shape,
a location, and a size of the near-end rejection
structure are determined by a frequency of a sig-
nal that the filter is to filter out.

2. Thefilter according to claim 1, wherein that a shape,
alocation, and a size of the near-end rejection struc-
ture are determined by a frequency of a signal that
the filter is to filter out comprises:

a height, a length, and a distance away from the
resonant hole that are of the near-end rejection
structure are determined according to a coupling
coefficient of the filter, wherein the coupling co-
efficientis corresponding to the frequency of the
signal that the filter is to filter out.

3. Thefilter according to claim 2, wherein the near-end
rejection structure has at least two ends in contact
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with the lower surface of the dielectric body, and a
remaining part of the near-end rejection structure is
withinamagnetic field area inside the dielectric body.

The filter according to claim 2, wherein the near-end
rejection structure is within an electric field area in-
side the dielectric body.

The filter according to claim 1, wherein that a shape,
alocation, and a size of the near-end rejection struc-
ture are determined by a frequency of a signal that
the filter is to filter out comprises:

a height, a length, and a distance away from the
resonant hole that are of the near-end rejection
structure are determined according to an elec-
trical wavelength corresponding to the frequen-
cy of the signal that the filter is to filter out.

Thefilter according to any one of claims 1to 5, where-
in the near-end rejection structure is any one of a
metalized through hole, a metalized strip line, a phys-
ical metal structure, a metalized conductor, or a thin
metal piece.

A radio frequency module, comprising the trans-
verse electromagnetic mode dielectric filter accord-
ing to any one of claims 1 to 6.

Abase station, comprising the radio frequency mod-
ule according to claim 7.
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