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Description

[Technical Field]

[0001] The present disclosure relates to an antenna
RF module and an antenna apparatus including the
antenna RFmodules and, more particularly, to an anten-
na RF module in which a radiation element module and
an RF element are completely separated from a main
board and are arranged to be exposed to outside air in
front, and an antenna apparatus including the antenna
RF modules. The antenna RF module is capable of
solving the difficulty in achieving a design for dissipating
heat toward the front of a radiation element in the related
art.

[Background Art]

[0002] An antenna of a base station, such as a relay
station, that is used in a mobile communication system
has various shapes and structures. Normally, the anten-
na has a structure in which a multiplicity of radiation
elements are suitably arranged on at least one reflection
plate that stands upright in a lengthwise direction thereof.
[0003] In recent years, research has been actively
conducted in order to satisfy requirements for high per-
formance of an antenna based on Multiple Input Multiple
Output (MIMO), and at the same time to achieve a
miniaturized, lightweight and low-cost structure. Particu-
larly, in a case where a patch-type radiation element that
realizes linear polarization or circular polarization is used
in an antenna apparatus, normally, a technique is widely
used in which the radiation element made of a dielectric
substrate of a plastic or ceramic material is plated and is
combinedwith a printed circuit board (PCB) by soldering.
[0004] FIG. 1 is an exploded perspective view illustrat-
ing an example of an antenna apparatus 1 in the related
art.
[0005] In theantennaapparatus 1, as illustrated inFIG.
1, a multiplicity of radiation elements 35 are arranged to
be exposed toward a direction of a front surface of an
antenna housing main body 10 that corresponds to a
beam output direction, in such a manner that a beam is
output in a desired direction and that beamforming is
facilitated, and a radome 50 is mounted on a front end
portion of the antenna housing main body 10 with the
multiplicity of radiation elements 35 in between, in order
to provide protection from an outside environment.
[0006] More specifically, the antenna apparatus 1 in
the related art includes the antenna housing main body
10 having the form of a rectangular parallelepiped-
shaped casing with a small thickness that is open at
the front surface thereof and that has a multiplicity of
heat dissipation pins 11 integrally formed on the rear
surface thereof, a main board 20 arranged in a stacked
manner on a rear surface of the antenna housing main
body10 inside theantennahousingmainbody10, andan
antenna board 30 arranged in a stacked manner on a

front surface of the antenna housingmain body 10 inside
the antenna housing main body 10.
[0007] A patch-type radiation element or dipole-type
radiation elements 35 may be mounted in a front surface
of the antenna board 30, and a radome 50 that protects
components inside the antenna housing main body 10
from the outside and facilitates radiation from the radia-
tion elements 35maybe installed ona front surfaceof the
antenna housing main body 10.
[0008] However, in an example of the antenna appa-
ratus 1 in the related art, a front portion of the antenna
housingmain body 10 is all closed by the radome 50 as a
single unit. For this reason, the radome50 itself servesas
an obstacle that interrupts dissipation of heat of the
antenna apparatus 1 toward a front direction. At this
point, in a case where the radome 5 is removed and
where the radiation elements 35 are exposed to the
outside, the antenna board 30 is also necessarily ex-
posed to the outside. Thus, the antenna board 30may be
less protected from a surrounding environment.
[0009] Furthermore, the antennaboard 30 ismade of a
FR‑4 epoxy material, having low thermal conductivity,
that is usedasamaterial for aPCB.As is thecasewith the
radome 50, a front portion of an installation space (not
illustrated) in which amain board is installed and in which
heat is substantially generated is all closed. Thus, a
problem occurs in that a design for heat dissipation
toward a front direction is difficult to achieve.
[0010] For this reason, analog amplification elements,
as well as digital elements, have to be all concentratedly
mounted on a rear surface in a heat dissipation direction
of the main board, rather than a front surface thereof.
Thus, a space for heat dissipation is limited. Thereoccurs
a problem in that overall heat dissipation performance of
the antenna apparatus 1 is decreased.
[0011] KR 2020 0132659 A discloses the preamble of
claim1and illustrates for example anantennadevice that
includes: a main housing in which an inner space is
formed so that amain board is embedded, and a plurality
of radiating fins are provided on an outer surface thereof;
a cover housing provided to shield the inner space of the
main housing and provided with a plurality of radiating
fins on the outer surface; and a plurality of unit antenna
blocks which are detachably coupled to occupy a portion
of the outer surface of the cover housing, and in which an
antenna substrate having at least one antenna element
and at least one antenna filter are combined therein. The
plurality of unit antenna blocks are signal-connected to
the main board via at least one connecting card, so that
the implementation of a dual band is possible and effec-
tive heat radiation can be enabled. CN 210 723 354 U
relates to an an active antenna unit for a base station and
an antenna unit. The active antenna unit for the base
station comprises a shell, a power amplifier board and a
filter assembly, wherein the shell defines an accommo-
dating cavity with an opening at one end; the power
amplifier board is arranged in the accommodating cavity;
the filter assembly is arranged in the accommodating
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cavity and covers the power amplifier board so as to carry
out electromagnetic shielding on the power amplifier
board.

[Summary of Invention]

[Technical Problem]

[0012] An object of the present disclosure, which is
contrived to solve the above-mentioned problems, is to
provide an antenna RF module capable of being ar-
ranged in a front direction in such a manner as to be
exposed to outside air and thus dissipating heat distribu-
tively to in front of and in back of amobile communication
system, and an antenna apparatus including the antenna
RF modules. The antenna RF module is capable of
significantly improving performance in heat dissipation.
[0013] Another object of the present disclosure is to
provide an antenna RF module including a multiplicity of
reflector grill pins that perform a function of grounding
radiation elements and, at the same time, perform a
function of a reflector that blocks signal interference with
electrical elements in a rear direction, and an antenna
apparatus including the antenna RF modules.
[0014] Still anotherobject of thepresentdisclosure is to
provide an antenna RF module that is manufactured by
modularly integrating an RF filter, as a single unit, a
radiation element module, as a single unit, and a radome
cover, as a single unit, and is easilymodularly assembled
to a front housing that separates an installation space in
which a main board is installed and an outside-air space
in front, and an antenna apparatus including the antenna
RF modules.
[0015] Still anotherobject of thepresentdisclosure is to
provide an antenna RF module in which amplification-
unit elements and a surge board that are mounted on a
main board in the related art are provided in such a
manner as to be completely separated from an installa-
tion space in which a main board is installed, or to be
spaced apart from the main board, and an antenna
apparatus including the antenna RF modules. In the
antennaRFmodule, a design for simplifying components
on front and rear surfaces of the main board can be
achieved.
[0016] The present disclosure is not limited to the
above-mentioned objects. From the following descrip-
tion, other objects notmentionedwould be clearly under-
standable by a person of ordinary skill in the art to which
the present disclosure pertains.

[Solution to Problem]

[0017] The invention is defined in the independent
claim. Further advantageous embodiments are defined
in the dependent claims.

[Advantageous Effects of Invention]

[0018] An antenna RFmodule, an antenna RFmodule
assembly including the antenna RF modules, and an
antenna apparatus including the antenna RF module
assembly according to first, second, and third embodi-
ments, respectively, of the present disclosure can
achieve various effects that follow.
[0019] Firstly, heat generated from heat generating
elementsof theantennaapparatus is spatially separated.
Thus, it is possible that theheat isdistributivelydissipated
toward a forward-backward direction of the antenna ap-
paratus. Accordingly, the effect of greatly improving per-
formance in heat dissipation can be achieved.
[0020] Secondly, instead of an existing radome, as a
single unit, that interrupts dissipation of heat to in front of
an antenna, a radome, as a single unit, that is combined
on a per-RFmodule basis is designed, thereby removing
an obstacle to heat dissipation. Accordingly, the effect of
more effectively protecting a radiation element module
can be achieved.
[0021] Thirdly, RF-related amplification elements that
are concentratedlymounted to the side of amain board in
the related art, along with an RF filter, are re-configured
as anRFmodule, and the outside-air space is positioned
in front of a fronthousing.Accordingly, theeffectof greatly
improving overall heat dissipation performance of the
antenna apparatus can be achieved.
[0022] Fourthly, the RF-related amplification elements
(particularly, an RFIC sub-board) are separated from the
main board, and thus the number of layers of the main
board that is a multi-layer board is greatly reduced.
Accordingly, the effect of reducing the cost of manufac-
turing the main board can be achieved.
[0023] Fifthly, an RF-related component having fre-
quency-dependence is configured as an RF module.
The RF modules are detachably combined with each
other for signal transmission, through a front housing
that additionally has a heat dissipation function. In a case
where an individual RF-related component that constitu-
tes the antenna apparatus is defective and is damaged,
only a corresponding RF module can be replaced. Ac-
cordingly, the effect of makingmaintenance of the anten-
na apparatus facilitated can be achieved.
[0024] Sixthly, it is possible that heat is distributively
dissipated in the antenna apparatus. Therefore, the
length and volume of a heat sink (a heat dissipation
pin) integrally formed on a rear surface of a rear housing
can be reduced. Accordingly, the effect of facilitating
design for reducing product thickness can be achieved.
[0025] Seventhly, an RF filter and an amplification
element module that constitute the RF module are com-
pletely separated from each other in a forward-backward
direction. Accordingly, the effect of minimizing mutual
thermal influence can be achieved.
[0026] The present disclosure is not limited to the
above-mentionedeffects. From the followingdescription,
other effects not mentioned would be understandable by
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a person of ordinary skill in the art to which the present
disclosure pertains.

[Brief Description of Drawings]

[0027]

FIG. 1 is an exploded perspective view illustrating an
example of an antenna apparatus in the related art.
FIG. 2 is a perspective view illustrating an antenna
apparatus according to a third embodiment of the
present disclosure.
FIG. 3 is an exploded perspective view illustrating
the antenna apparatus in FIG. 2.
FIG. 4 is an exploded perspective view that is re-
ferred to for description of states where an antenna
RFmodule assembly is attached to or detached from
a front housing.
FIG. 5 is an exploded perspective view illustrating a
state where the front housing and a rear housing are
separated from each other.
FIG. 6 is an exploded perspective view illustrating a
state where the front housing is assembled to the
rear housing.
FIG. 7 is a perspective view illustrating a removed
state of a ventilation panel, one of constituent ele-
ments in FIG. 2.
FIG. 8a and 8b are exploded perspective views each
illustrating relationships in which various boards are
assembled to the rear housing.
FIG. 9 is an exploded perspective view illustrating a
combined state of a surge sub-board, one of the
constituent elements in FIG. 2.
FIG. 10 is an exploded perspective view illustrating a
position for combing an RFIC sub-board, one of the
constituent elements in FIG. 2.
FIG. 11 is an exploded perspective view illustrating a
state where the RFIC sub-board in FIG. 10 is com-
bined with a rear surface of the front housing.
FIG. 12 is an exploded perspective view illustrating a
state where an RF module, one of the constituent
elements in FIG. 2, is installed in the front housing.
FIG. 13 is an enlarged perspective view illustrating a
portion of a front surface of the front housing that the
RF module is attached to and detached from, and a
portion of a rear surface of the RF module.
FIG. 14 is a cut-away perspective view illustrating a
state where the RF module is combined with a main
board.
FIG. 15 is a perspective view illustrating the RF
module as a single unit, one of the constituent ele-
ments in FIG. 2.
FIG. 16 is an exploded perspective view illustrating
the RF module, as a single unit, in FIG. 15.
FIGS. 17a to 17d are exploded perspective views
illustratingastatewherea radiationelementmodule,
anRFmodule, andanamplificationelementmodule,
which constitute the RF module, are installed.

FIG. 18 is an exploded perspective view illustrating a
statewherea radome,oneof constituent elementsof
the RF module, is installed.
FIGS. 19a and 19b are exploded perspective views
illustrating a state where the amplification element
module, one of the constituent elements of the RF
module, installed.
FIG. 20 is a perspective view illustrating another
implementation example of the amplification ele-
ment module, one of the constituent elements of
the RF module.
FIG. 21 is an exploded perspective view illustrating a
state where the radiation element module, the RF
filter, and the amplification element module that are
among constituent elements in FIG. 20 are installed.
FIGS. 22a and 22b are exploded perspective views
illustrating a state where the amplification element
module, one of the constituent elements in FIG. 20 is
installed.
FIG. 23a and 23b are exploded perspective views
each illustrating the radiation element module.
FIG. 24 is an exploded perspective view illustrating a
state where a radome of a radiation director, one of
constituent elements of the radiation element mod-
ule, is installed.
FIG. 25 is a perspective viewand a partially enlarged
perspective view that illustrate a shape of a reflector
grill pin, one of the constituent elements of the RF
module in FIG. 2, and an arranged state of the
reflector grill pins, respectively.
FIG. 26 is a partially enlarged perspective view illus-
trating an arrangement relationship among reflector
grill pins.
FIG. 27a is a cross-sectional view and a partially
enlarged cross-sectional view that are taken along
line A-A on the RF module, as a single unit, in FIG.
15. FIG. 27b is a cross-sectional view and a partially
enlarged cross-sectional view that are taken along
line B-B on the RF module, as a single unit, in FIG.
15.

<Description of the Reference Numerals in the
Drawings>

[0028]

100: Antenna Apparatus 110: Rear Housing
111: Rear Heat Dissipation Pin 115: Installation
Space
120, 120a~120d: Ventilation Panel 130: Handle
140: Front Housing 141: Front Heat Dissipation Pin
143: Socket Through-hole 144: Foreign-material In-
troduction Prevention Ring
146: Module Assembling Screw 147: Surface Seat-
ing Portion
149: Ring Installation Groove 150: RFIC Sub-board
153: RFICs(RFIC Elements) 155: Intermediary Fe-
male Socket
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157: Separation Support 160: Thermal Separation
Plate
161: Intermediary Male Socket 170: Main Board
171: Frontmost Female Socket 173: Digital Element
180: PSU Sub-board 183: PSU
185: Bus Bar 185’: Bus Bar Fastening Screw
190: Surge Sub-board 195: Bus Bar
195’: Bus Bar Fastening Screw 200: RF Module
210: Radiation Element Module 211: Radiation-ele-
ment Printed Circuit Board
212: Antenna Patch Circuit Unit 213: Electricity Sup-
ply Line
214a: Input Screw Hole 214b: Output Screw Hole
217: Radiation Director 217a: Multiplicity of Combi-
nation Holes
220: RF Filter 221: Filter Body
222: Cavity 223: Resonance Bar
224: Reflector Grill Pin 226: Through-pin Terminal
227: Filter Tuning Cover 228: Filter Outer Panel
229: Through-pin Terminal 230: Amplification Ele-
ment Module
231: Amplification Unit Body 232: Amplification-unit
Heat Sink Pin
233: Board Seating Space 234: Assembling Panel
235: Amplification Unit Board 235a: Male Socket
236: Amplification Unit Cover 238: Joint Flange
239: Screw Boss 240: Radome Cover
241: Hook Combination Portion 247a: Multiplicity of
Combination Protrusions
250: Module Assembling Screw 300: Antenna RF
Module Assembly
400: Outside Mounting Member

[Description of Embodiments]

[0029] An antenna radio frequency (RF) module, and
an antenna apparatus including the antennaRFmodules
according to embodiments, respectively, of the present
disclosure, will be described in detail below with refer-
ence to the accompanying drawings.
[0030] It should be noted that, in assigning a reference
numeral to a constituent element that is illustrated in the
drawings, the same constituent element, although illu-
strated in different drawings, is designated by the same
reference numeral, if possible, throughout the drawings.
In addition, specific descriptions of a well-known config-
urationand functionassociatedwith thefirst, second,and
third embodiments of the present disclosure will be
omitted when determined as making the embodiments
of the present disclosure difficult to understand.
[0031] The ordinal numbers first, second, and so forth,
the lettersA,B, andso forth, theparenthesized letters (a),
(b), and so forth may be used to describe constituent
elements of the first, second, third embodiments of the
present disclosure. These ordinal numbers, letters, par-
enthesized letters are only used to distinguish among
constituent elements and do not impose any limitation to
the natures of constituent elements to which these ordi-

nal numbers, letters, or parenthesized letters, respec-
tively, are assigned, the turn of each of the constituent
elements to operate or function, the order of the consti-
tuent elements, and the like. Unless otherwise defined,
all terms including technical or scientific terms, which are
used in the present specification, have the same mean-
ings as are normally understood by a person of ordinary
skill in the art to which the present disclosure pertains. A
term as defined in a dictionary in general use should be
construed as having the samemeaning as interpreted in
context in the relevant technology, and, unless otherwise
explicitly defined in the present specification, should not
be construed as having an ideal meaning or an exces-
sively-formal meaning.
[0032] According to the present disclosure, a radome,
as a single unit, that is combined on a per-RF module
basis is provided instead of a radome, as a single unit, of
an antenna apparatus in the related art, and RF-related
components that are mounted on amain board inside an
antenna housing in the related art are configured as an
RFmodule, together with anRF filter, or are configured in
a manner that is separated from the main board. The
technical idea of the present disclosure is that heat
generated from various heat generating elements of
the antenna apparatus is spatially separated and distrib-
uted. An antenna RF module 200, and an antenna ap-
paratus100 including theantennaRFmodulesaccording
to the embodiments, respectively, of the present disclo-
sure will be described below with reference to the draw-
ings.
[0033] FIG. 2 is a perspective view illustrating the
antenna apparatus 100 according to the third embodi-
ment of the present disclosure. FIG. 3 is an exploded
perspective view illustrating the antenna apparatus 100
in FIG. 2. FIG. 4 is an exploded perspective view that is
referred to for description of stateswhere the antennaRF
module assembly 300 is attached to or detached from a
front housing 140. FIG. 5 is anexplodedperspective view
illustrating a state where the front housing 140 and a rear
housing 110 are separated from each other. FIG. 6 is an
exploded perspective view illustrating a state where the
front housing 140 is assembled to the rear housing 110.
FIG. 7 is aperspective view illustrating a removed state of
a ventilation panel, one of constituent elements in FIG. 2.
FIG. 8a and 8b are exploded perspective views each
illustrating relationships in which various boards are as-
sembled to the rear housing 110. FIG. 9 is an exploded
perspective view illustrating a combined state of a surge
sub-board 190, one of the constituent elements in FIG. 2.
FIG. 10 is an exploded perspective view illustrating a
position for combining anRFICsub-board 150, oneof the
constituent elements in FIG. 2. FIG. 11 is an exploded
perspective view illustrating a state where the RFIC sub-
board in FIG. 10 is combined with a rear surface of the
front housing 140.
[0034] The antenna apparatus 100 according to the
third embodiment, as illustrated in FIGS. 2 to 7, includes
the rear housing 110 that forms a rear exterior appear-

5

10

15

20

25

30

35

40

45

50

55



6

9 EP 4 262 016 B1 10

ance of the antenna apparatus 100 and the front housing
140 that forms one portion of a front exterior appearance
of the antenna apparatus 100.
[0035] In addition, the antenna apparatus 100 further
includes a main board 170 that is adhesively installed in
an installation space 115 in the rear housing 110, a power
supply unit (PSU) sub-board 180 that is arranged on top
of the main board 170, the surge sub-board 190 that is
arranged to be spaced more backward than the main
board 170, the RFIC sub-board 150 that is adhesively
arrangedon the rear surfaceof the front housing140, and
the antenna RF modules (hereinafter referred to as "RF
modules") 200 that are arranged in a stacked manner on
a front surface of the front housing 140.
[0036] The rear housing 110 and the front housing 140
are combined with the RF module 200. Thus, the rear
housing 110 and the front housing 140 form the exterior
appearance of the entire antenna apparatus 100 and
may serve as an intermediary for combination with a
support pole that, although not illustrated, is provided
to install the antenna apparatus 100.However, as longas
there is no restriction on space for installation of the
antenna apparatus 100, an assembly of the rear housing
110 and the front housing 140 is not necessarily com-
bined with the support pole. It is also possible that the
assembly of the rear housing 110 and the rear housing
140 is directly installed in a wall-mounted manner on or
fixed to a vertical structure, such as an inside or outside
wall of abuilding.Particularly, it is significantlymeaningful
that the antenna apparatus 100 according to the third
embodiment of the present disclosure is designed for
slimness in such a manner as to have a minimized
thickness in the forward-backward direction in order to
be easily installed in a wall-mounted manner. The instal-
lation of the antenna apparatus 100 in a wall-mounted
manner will be described in detail below.
[0037] The rear housing 110 and the front housing 140
are made of a metal material having an excellent heat
transfer property in such amanner as to advantageously
dissipate heat through an overall area thereof by heat
transfer. Moreover, the rear housing 110 and the front
housing 140 are formed in the form of a rectangular
parallelepiped-shapedcasingwithasmall thicknesssub-
stantially in the forward-backward direction. Particularly,
the rear housing 110 is formed to be open at the front
surface thereof. Thus, the rear housing 110 has the
predetermined installation space 115. Thus, the rear
housing 110 serves as an intermediary for installation
of the main board 110 on which a digital element (for
example, a field programmable gate array (FPGA ) 173 is
mounted, the PSU sub-board 180 on which PSU ele-
ments are mounted, and the surge sub-board 190 on
which surge elements are mounted.
[0038] Although not illustrated in the drawings, the rear
housing 110 may be formed in such a manner that an
internal surface thereof shape-fits on an externally pro-
trudingportionof thedigital element (theFPGA173or the
like) that is mounted on a rear surface of the main board

170, a PSU 183, and the like that are mounted in a rear
surface of the PUS sub-board 180 and on externally
protruding portions of the surge elements that are
mounted on a rear surface of the surge sub-board 190.
The reason for this is to maximally increase an area, for
heat transfer, of the inside surface of the rear housing 110
that is brought into contact with respective rear surfaces
of the main board 170, the PSU sub-board 180, and the
surge sub-board 190 and thus to maximize performance
in heat dissipating.
[0039] A handle 130 may be further installed on both
the left and right sides of the rear housing 110. An
operator on the spot uses thehandle 130when transport-
ing the antenna apparatus 100 according to the third
embodiment of the present disclosure or in order to
facilitate manual mounting of the antenna apparatus
100 on the support pole (not illustrated) or the inside or
outside wall of the building.
[0040] Moreover, various outside mounting members
400 for connecting a cable to an apparatus of a base
station (not illustrated) and for regulating an internal
component may be assembled to the outside of a lower
end portion of the antenna housing 110 and 140 by
passing therethrough. The outside mounting member
400 is provided in the form of at least one optical-cable
connection terminal (socket). Connection terminals for
coaxial cables (not illustrated) may be connected to the
connection terminals, respectively.
[0041] With reference to FIG. 2, a multiplicity of rear
heat dissipation pins 111 may be integrally formed with a
rear surface of the rear housing 110 in suchmanner as to
have a predetermined pattern. In this case, heat gener-
ated from respective heat generating elements of the
main board 170, the PSU sub-board 180, and the surge
sub-board 190 that are installed in the installation space
115 in the rear housing 110 may be directly dissipated
toward the rear direction through the multiplicity of rear
heat dissipation pins 111.
[0042] Themultiplicity of rear heat dissipation pins 111,
as illustrated in FIG. 4(b), are arranged in such amanner
that the rear heat dissipation pins 111 on the left side of
the rear surface of the rear housing 110 are inclined
upward toward the right side thereof and that the rear
heat dissipation pins 111 on the right side of the rear
surface of the rear housing 110 are inclined upward
toward the left side thereof. The multiplicity of rear heat
dissipation pins 111 may be designed in such a manner
that the heat dissipated toward the rear of the rear hous-
ing 110 dispersedly forms ascending air currents toward
the leftward and rightward direction, respectively, of the
rear housing 110 and thus is dispersed more quickly.
However, the multiplicity of rear heat dissipation pins
111 are not necessarily limited to formation in this ar-
rangement. For example, although not illustrated in the
drawings, in a case where a forced-draft fan module (not
illustrated) is further provided to the side of the rear
surface of the rear housing 110 in order to facilitate a
flow of outside air, a configuration may be employed in
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which themultiplicity of rear heat dissipation pins 111 are
parallelly formed on the left and right sides of the rear
surface thereof, with the forced-draft fan module ar-
ranged on the center of the rear surface thereof, in such
a manner that the heat dissipated by the forced-draft fan
module is discharged more quickly.
[0043] In addition, although not illustrated, a mounting
unit (not illustrated) with which a clamping device (not
illustrated) for combing the antenna apparatus 100 with
the support pole (not illustrated) is combined may be
integrally formedwith some of themultiplicity of rear heat
dissipation pins 111. In this case, the clamping device
may be configured to adjust the directivity of the antenna
apparatus 100 according to the third embodiment of the
present disclosure, which is installed on an upper end
portion of the clamping device, by rotating the antenna
apparatus 100 in a leftward-rightward direction or by
tilting the antenna apparatus 100 in an upward-down-
ward direction.
[0044] However, the clamping device for tilting or rotat-
ing the antenna apparatus 100 is not necessarily com-
bined with the mounting unit. For example, in a case
where the antenna apparatus 100 is installed on the
inside or outside wall of the building in a wall-mounted
manner, it is alsopossible that aclamppanel in the formof
a latch-shaped plate that is easy to combine in a wall-
mounted manner is combined with the mounting unit.
[0045] As a first implementation example, the antenna
apparatus 100 , as illustrated in FIGS. 1 to 7, may further
include the surge sub-board 190 that is adhesively ar-
ranged on the front surface of the rear housing 110 in the
installation space 115 in the rear housing 110 in such a
manner as to be spaced apart from the back of the main
board 170, and the PSU sub-board 180 that is arranged
on top of themain board 170 in the installation space 115
in the rear housing 110 such a manner as to have a front
surface that is matched with a front surface of the main
board 170.
[0046] In this case, the surge sub-board 190 may be
arranged in suchamanner that a front endportion thereof
is supported on a rear surface of the main board 170 and
that, with a multiplicity of separation supports 197 sup-
ported on a front surface of the surge sub-board 190, a
rear end portion thereof is arranged to be spaced a
predetermined distance away from the back of the main
board 170.
[0047] As illustrated in FIGS. 8a and 8b, the surge sub-
board 190 and the PSU sub-board 180 may be electri-
cally connected to eachotherwith at least oneof busbars
195 and 185 in between. The main board 170 and the
PSU sub-board 180 may be electrically connected to
each other with at least one of bus bars 195 and 185 in
between.
[0048] More specifically, the surge sub-board 190 is
arranged at a relatively high height in the installation
space 115 in the rear housing 110, with the surge sub-
board 190 and the PSU sub-board 180 being positioned
with themainboard170 inbetween.Conversely, thePSU

sub-board 180 is arranged at a relatively low height in the
installation space 115 in the rear housing 110, with the
PSU sub-board 180 and the surge sub-board 190 being
positioned with the main board 170 in between. Accord-
ingly, the surge sub-board 190 and the PSU sub-board
180 may be electrically connected to each other with the
long-sized bus bar 195. The long-sized bus bar 195 may
be stably fixed because each of the end portions and
middleportion thereof are fastenedbyamultiplicity of bus
bar fastening screws 195’.
[0049] In addition, the PSU sub-board 180 may be
arranged in a manner that is brought into direct contact
with an upper end of themain board 170 and thusmay be
electrically connected to the main board 170 with the
short-sizedbusbar185.Theshort-sizedbusbar185may
be stably fixed because each of the end portions thereof
is fastened by a multiplicity of bus bar fastening screws
185’.
[0050] As a second implementation example, the an-
tenna apparatus 100 according to the third embodiment
of the present disclosure, as illustrated in FIGS. 10 and
11, may further include the RFIC sub-board 150 that is
arranged to be spaced away from the front of the main
board170 in the installation space115 in the rear housing
110, but adhesively arranged on the rear surface of the
front housing 140.
[0051] RFICs 153 that correspond to the FPGA 173,
respectively, that are mounted on the main board 170
maybe arranged on theRFIC sub-board 150 in amanner
that is mounted thereon. The RFIC sub-board 150 may
bearranged in suchamanner that theRFICs153 that are
mounted, together with theFPGAs173described above,
on a front surface or rear surface of a main board 170 in
the related art are separated from the main board 170,
but, for heat transfer, arebrought intosurfacecontactwith
the rear surface of the front housing 140 that is substan-
tially an essential constituent element for dissipation of
heat toward a front direction.
[0052] In this case, the RFIC sub-board 150, as illu-
strated inFIG. 10,maybearranged in suchamanner that
a front end portion thereof is supported on the rear sur-
face of the front housing 140 and that, with themultiplicity
of separationsupports157supportedon the front surface
of the main board 170, a rear end portion thereof is
spaced a predetermined distance away from the front
of themain board 170. In thismanner, thermal separation
between theRFICsub-board150and themainboard170
maybeachievedbyarranging theRFICsub-board 150 in
such amanner as to be spaced away from the front of the
main board 170.
[0053] As illustrated in FIG. 11, electrical connection to
the main board 170 may be possible with passing-
through of a thermal separation plate 160 provided on
the back of the RFIC sub-board 150 for physical thermal
separation from the main board 170.
[0054] More specifically, as illustrated in FIG. 10, a
multiplicity of intermediary female sockets 155 that are
combined, in a socket-pin coupling manner, with a multi-
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plicity of male sockets 235a, respectively, on an amplifi-
cation unit board 235, one of constituent elements of the
RF module 200, may be formed on a front surface of the
RFIC sub-board 150. Moreover, an intermediary male
socket 161 that is combined, in a socket-pin coupling
manner, with a frontmost female socket 171 formed on
the front surface of themain board 170may be formed on
a rear surfaceof theRFICsub-board150. In this case, the
intermediary male socket 161may be formed on the rear
surfaceof theRFICsub-board150, butmaypass through
the thermal separation plate 160 and thus be exposed at
a rear surfaceof the thermal separation plate 160, in such
a manner as to be combinable, in a socket-pin coupling
manner, with the front female socket 171 of the main
board 170.
[0055] The intermediary female socket 155 formed in
theRFICsub-board150maybeexposed toward the front
direction through a socket through-hole 143 (refer to FIG.
12 that follows) formed in the front housing 140. In this
manner, the male socket 235a on the amplification unit
board 235 may be combined, in a socket-pin coupling
manner, with the intermediary female socket 155 ex-
posed toward the front direction.
[0056] It is desired that the thermal separation plate
160 is made of a thermal insulating material in such a
manner as to prevent heat generated from theRFIC sub-
board 150 from dissipating toward the installation space
115 in the rear housing 110 that is a rear space that is
positioned at a relatively remote distance in the rear
direction and to immediately guide dissipating of the heat
toward the front direction through the front housing 140.
[0057] The front housing 140 serves to separate the
main board 170, the PSU sub-board 180, the surge sub-
board 190, and the RF module 200 in the front direction
that are seated in the installation space 115 in the rear
housing 110 by being separated therein. In addition, the
front housing140maybeprovided in suchamanner as to
separate the installation space 115 positioned to the side
of the rear housing 110 and the other space from each
other. Thus, the front housing 140 may perform thermal
blocking and thermal separation functions, in such a
manner that heat generated in the installation space
115 positioned toward the direction of the rear housing
110 does not have an influence toward the RF module
200.
[0058] It is desired that the "thermal blocking" here is
understood as meaning that heat generated from the RF
module 200positioned in outside air in front (or a space in
front) that is definedasaspace in front of the front surface
of the front housing 140 is blocked frombeing transferred
towardaspace in the rear surfaceof the front housing140
(that is, toward the installation space 115 in the rear
housing 110). Moreover, it is desired that, for a separate
thermal configuration, the "thermal separation" here is
understood as meaning that some of a multiplicity of
elements from which heat is generated during operation
and which are originally mounted in a concentrated but
dispersed manner on the front and rear surfaces of the

main board 170 adhesively installed in the installation
space 115 in the rear housing 110 are configured to be
separately arranged in such a manner as to possibly
dissipate the heat not only in the rear direction, but also
in the front direction.
[0059] A multiplicity of front heat dissipation pins 141
may be integrally formed on the front surface of the front
housing 140. The front housing 140 and themultiplicity of
the front heat dissipation pins 141 are made of a metal
material having anexcellent heat transfer property. Thus,
the heat in the installation space 115 in the rear housing
110 or the heat generated from the RFICs 153 may be
easily dissipated toward the front direction in a manner
that transfers heat, with the front housing 140 serving as
an intermediary for heat transfer.
[0060] Asa third implementationexample, theantenna
apparatus 100 according to the third embodiment of the
present disclosure, as illustrated in FIG. 6, may further
include at least one of ventilation panels 120 (ventilation
panels 120a to 120d). Front end portions of the multi-
plicity ofRFmodules200arepositioned in suchamanner
as to be spaced further away, toward the front direction,
from an edge of the front housing 140. At least one of the
ventilationpanels120 (ventilationpanels120a to120d) is
combined with an edge portion of the front housing 140,
but may be combined in a manner that surrounds lateral
sides of a multiplicity of outermost RF modules 200 .
[0061] In the antenna apparatus 100, as a fourth im-
plementation example, according to the third embodi-
ment of the present disclosure, as illustrated inFIG. 6, the
first ventilation panel 120a and the second ventilation
panel 120b are combined with respective upper and
lower portions, respectively, of the uppermost and low-
ermost RF modules 200, among a multiplicity of RF
modules 200 that are combined with the front surface
of the front housing 140, in such a manner that the
respective upper and lower portions thereof are closed.
Moreover, the third ventilation panel 120c and the fourth
ventilation panel 120d are combined with respective left
and right portions, respectively, of the leftmost and right-
most RF modules 200, among the multiplicity of RF
modules 200 that are combined with the front surface
of the front housing 140, in such a manner that the
respective upper and lower portions thereof are closed.
[0062] In this case, a ventilation hole (to which a re-
ference number is not assigned) having a predetermined
size is wholly formed in at least one of the ventilation
panels 120 (ventilation panels 120a to 120d). Accord-
ingly, through the ventilation hole, outside air in the ex-
ternal space may be introduced toward the front of the
housing 140, or the heat dissipated toward the front of the
front housing 140 may be smoothly discharged toward
the external space. Thus, outside air ventilation can be
enhanced. The enhancing of the outside air ventilation
can greatly improve the performance in dissipating the
heat toward the front of the front housing 140.
[0063] In addition, as described below, since the RF
module 200 is exposed to the outside air in front that is
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defined as a space in front of the front surface of the front
housing 140, at least one of the ventilation panels 120 is
arranged in such a manner as to close at least the lateral
side of theRFmodule 200exposed to theoutside in front,
and thus may serve to block an outside foreign material
from being introduced toward the front of the front hous-
ing 140 and to block an non-credentialed person who is
unauthorized to access the antenna apparatus 100 from
accessing the RF module 200.
[0064] In this case, as illustrated in FIG. 5, amultiplicity
of fastening screws 125 are sequentially fastened into
ventilation panel fastening grooves 120’, respectively,
formed on a rear end portion of at least one of the
ventilation panels 120 and ventilation panel fastening
holes 140’, respectively, formed to be spaced apart along
an end portion of an edge of the front housing 140. Thus,
at least one of the ventilation panels 120 may be com-
bined with the edge portion of the front housing 140.
[0065] Furthermore,as illustrated inFIG.7, at least one
of the ventilation panels 120 is provided in such amanner
that a reflector grill pin 224 integrally formed on an RF
filter 220, one of the constituent elements of the RF
module 200, that is described below, and the front hous-
ing 140 are arranged to be spaced away fromeach other.
Therefore, a front end portion of the ventilation panel 120
may be combined with the reflector grill pin 224 by being
brought into electric contact therewith, in such a manner
that the reflector grill pin 224 serves to smoothly perform
a grounding (GND) function, one of functions of the
reflector grill pin 224.
[0066] FIG. 12 is an exploded perspective view illus-
trating a state where the RF module 200, one of the
constituent elements in FIG. 2, is installed in the front
housing 140. FIG. 13 is an enlarged perspective view
illustrating a portion of the front surface of the front
housing 140 that the RF module 200 is attached to and
detached from, and a portion of a rear surface of the RF
module 200. FIG. 14 is a cut-away perspective view
illustrating a state where the RFmodule 200 is combined
with the main board 170. FIG. 15 is a perspective view
illustrating theRFmodule 200, as a single unit, one of the
constituent elements in FIG. 2. FIG. 16 is an exploded
perspective view illustrating the RF module 200, as a
single unit in FIG. 15. FIGS. 17a to 17d are exploded
perspective views illustrating a state where a front mod-
ule, one of the constituent elements of the RF module
200, is installed and a state where a rear module, one of
the constituent elements of the RF module 200, is in-
stalled. FIG. 18 is an exploded perspective view illustrat-
ing a state where a radome, one of the constituent ele-
ments of the RF module 200 is installed. FIGS. 19a and
19b are exploded perspective views each illustrating a
state where an amplification element module 230, one of
the constituent elements of the RF module, is installed.
[0067] As a first implementation example, with refer-
ence to FIGS. 12 to 19b, the RFmodule 200 according to
the first embodiment of the present disclosure includes
the RF filter 220 arranged on a front surface of the main

board 170, the radiation element module 210 arranged
on a front surface of the RF filter 220, and at least one
reflector grill pin 224 which is arranged between the RF
filter 220 and the radiation element module 210 and
grounds (GND) the radiation element module 210 and
throughwhich outside air is introduced from in front of the
RFfilter 220 to in back of theRF filter 220 or is discharged
from in back of the RF filter 220 to in front of the RF filter
220.
[0068] The RF module 200 is an assembly of analog
RF components. For example, an amplification element
module 230 is an RF component that includes the am-
plification unit board 235 on which an analog amplifica-
tion element amplifying an RF signal is mounted, the RF
filter 220 is an RF component for frequency-filtering the
input RF signal to obtain an RF signal in a desired
frequency band, and the radiation element module 210
is an RF component that serves to receive and transmit
the RF signal.
[0069] As a second implementation example, the RF
module 200 according to the first embodiment of the
present disclosure may be defined as follows.
[0070] That is, theRFmodule 200 according to the first
embodiment of the present disclosure serves as an RF
module 200 that includes analog RF components. The
analog RF components include the RF filter 220, the
radiation element module 210 that is arranged in front
of the RF filter 220, and an analog amplification element
(not illustrated) on the amplification element module 230
that is arranged in rear of the RF filter 220.
[0071] The amplification element module 230 here
may be electrically connected to the main board 170
inside the rear housing 110 with the amplification unit
board 235 described below in between. Furthermore, as
described above, for this electrical connection, the RFIC
sub-board 150 may be interposed between the amplifi-
cation unit board 235 and the main board 170.
[0072] The antenna RFmodule assembly 300 accord-
ing to the second embodiment of the present disclosure
that will be described below may be configured with a
plurality of RF modules 200 that are implemented as the
various implementation examples described above.
Therefore, manufacturers that manufacture RF compo-
nents are capable of manufacturing, distributing, and
selling RF components for each RF module 200 or each
antenna RF module assembly 300, in a state where a
multiplicity of RF modules 200 are temporarily pre-as-
sembled to the front housing 140 or are available on a
per-module basis for pre-assembling, and thus have the
advantage of being capable of establishing a newmarket
environment.
[0073] Furthermore, at least one reflector grill pin 224
may be integrally formed on the RF filter 220. That is, the
RF filter 220 may be manufactured of a molding material
having a metal component, using a die-casting molding
technique. In this case, the reflector grill pin 224 is also
made of a metal material in terms of its function. In this
respect, theRF filter 220 and the reflector grill pin 224 are
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integrally manufactured of the same molding material
having a metal component, using the same die-casting
molding technique as when the RF filter 220 is manufac-
tured. However, theRF filter 220 and the reflector grill pin
224 are not necessarily limited to the metal material. It is
also possible that the RF filter 220 and the reflector grill
pin 224 are formed of a dielectric material, but that a film
ofa conductivematerial is formedonouter surfacesof the
RF filter 220 and the reflector grill pin 224.
[0074] As a third implementation example, the RF
module 200 according to the first embodiment of the
present disclosure may further include the amplification
elementmodule 230which is arrangedbetween themain
board 170 and the RF filter 220 and on which at least one
analog amplification element (to which a reference nu-
meral is not assigned) is mounted.
[0075] In this manner, as illustrated in FIGS. 12 to 14,
theRFmodule200 inwhich the radiationelementmodule
210 is combined with the front of the RF filter 220 and in
which the amplification element module 230 is combined
with the back of the RF filter 220 may be combined, on a
per-modulebasis,with themainboard170 inasocket-pin
coupling manner with the front housing 140 in between.
[0076] To that end, as illustrated in FIG. 12 to 14, the
socket through-hole 143 may be formed in the front
housing 140 in a manner that passes therethrough in
the forward-backwarddirection, a surfaceseatingportion
147 may be formed in the vicinity of the socket through-
hole143.A ring installationgroove149 inwhicha foreign-
material introduction prevention ring 144 described be-
low is interposed by being inserted thereinto may be
formed in the surface seating portion 147. Furthermore,
module assembling screws 146 for installing the RF
module 200 may be provided inside the socket
through-hole 143 in a manner that they are spaced apart
in the upward-downward direction. The module assem-
bling screw 146 may be assembled into a rear surface of
the front housing 140bypassing therethrough toward the
front direction and thenmay be fastened to a rear surface
of the RF module 200.
[0077] As illustrated in FIG. 13(b), a joint flange 238
may be formed on the rear surface of theRFmodule 200.
Themale socket 235a on the amplification unit board 235
described below passes through the joint flange 238,
then is exposed toward the rear direction and is joined
to the surface seating portion 147 on the front housing
140. A screw boss 239 to which the module assembling
screw 146 is fixed by being fastened thereto may be
formed on the joint flange 238.
[0078] At this point, the RF module 200 is provided in
such amanner as to be exposed to the outside air in front
that is defined as the space in front of the front surface of
the front housing 140 . Therefore, there is a need to
prevent foreign materials, including rainwater and dust,
from being introduced into the front housing 140. In the
RF module 200 according to the first embodiment, as
illustrated in FIG. 14, the joint flange 238 on the RF
module 200 is brought into close contact with the surface

seatingportion147on the front housing140, and then the
module assembling screw 146 is tightened to keep the
joint flange 238 and the surface seating portion 147 in
close contact with each other. Thus, the foreign-material
introduction prevention ring 144 interposed in the ring
installation groove 149 can completely close the gap
between the joint flange 238 on the RF module 200
and the surface seating portion on the front housing 140.
[0079] Theamplificationelementmodule230serves to
receive a signal from the main board 170 and a signal
from the RF filter 220, to amplify these signals by a
predetermined value, and to output the resulting signals.
[0080] The amplification element module 230 may in-
clude an amplification unit body 231 having a board
seating space 233 that is open at one side or the other
side in a width direction, the amplification unit board 235,
and an amplification unit cover 236 that is provided in
such a manner as to cover the amplification unit board
235. The amplification unit board 235 is seated inside the
amplificationunit body231.A front endportionof anedge
of the amplification unit board 235 is connected to theRF
filter 220 for signal transmission, and a rear end portion of
the edge thereof is connected to the main board 170
(connected to the RFIC sub-board 150 in a case where,
as an implementation example, the RFIC sub-board 150
isprovidedseparately from themainboard170) for signal
transmission.
[0081] The amplification element module 230 with this
configuration, as illustrated in FIGS. 17a to 17d, is simply
electrically connected to the RF filter 220 described
below in a feed through-pin coupling manner. Moreover,
the amplification element module 230 is physically com-
bined with the RF filter 220 by a module assembling
screw 250 that is fastened into a screw assembling
groove 234a in an assembling panel 234 formed on
the amplification unit body 231.
[0082] The amplification unit board 235 may be com-
bined with the RF filter 220 with a through-pin terminal
229 in between, in a feed through-pin coupling manner,
and may be combined with the main board 170 (more
desirably, the RFIC board sub-board 150) in a socket-pin
coupling manner.
[0083] In addition, at least one male socket 235a for
combination with the main board 170 (or the RFIC sub-
board 150 in a case where, as an implementation ex-
ample, the RFIC sub-board 150 is provided separately
from themain board 170) in a socket pin couplingmanner
may be provided on the amplification unit board 235.
[0084] The amplification unit board 235 may be adhe-
sively combinedwith an inner surface of the amplification
unit body 231. Amultiplicity of amplification-unit heat sink
pins 232 may be integrally formed on an outer surface of
the amplification unit body 231. The multiplicity of ampli-
fication-unit heat sink pins 232 dissipate heat generated
from the analog amplification elements on the amplifica-
tion unit board 235 toward the external space. At least
one of a PA element and an LNA element may be
mounted, as an analog amplification element, on the
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amplification unit board 235.
[0085] In the relates art, the analog amplification ele-
ments (the PA element and the LNA element) that are
primary heat generating elements are mounted on the
main board 170 provided in the installation space 115
between the rear housing 110 and the front housing 140.
In the RF module 200 according to the first embodiment
of the present disclosure, the analog amplification ele-
ments are manufactured on a per-module basis in the
same manner as the amplification element module 230.
Moreover, adesignchange ismade insuchamanner that
the analog amplification elements are exposed to the
outside air in front that is defined as the space in front
of the front surfaceof the front housing 140 that is a space
where heat is easily dissipated. Thus, the advantage of
distributing thermal overload in the installation space 115
and concurrently improving the performance in heat dis-
sipation can be achieved.
[0086] At this point, the amplification unit board 235, as
illustrated in FIGS. 19a and 19b, is installed in the board
seating space 233 in such a manner that one surface of
the amplification unit board 235 is brought into close
contact with an inner surface of the board seating space
233. Two PAs 251 and 252, which are power amplifiers
among the analog amplification elements, are mounted
on the other surface of the amplification unit board 235,
thereby possibly constituting a 2T2R antenna.
[0087] Heat that is generated from the twoPAs251and
252 may be easily dissipated to the outside through the
multiplicity of amplification-unit heat sink pins 232 that
are integrally formed with the amplification unit body 231
in such a manner as to be adjacent to an inner surface of
the board seating space 233.
[0088] FIG. 20 is aperspective view illustratinganother
implementation example of the amplification element
module 230, one of the constituent elements of the RF
module 200. FIG. 21 is an exploded perspective view
illustrating a state where the radiation element module
210, the RF filter 220, and the amplification element
module 230 that are among constituent elements in
FIG. 20 are installed. FIGS. 22a and 22b are exploded
perspective views illustrating a state where the amplifi-
cation element module 230, one of the constituent ele-
ments in FIG. 20 is installed.
[0089] One implementation example of the amplifica-
tion element module 230 that is described with reference
to FIGS. 15 to 19b is designed to have a heat dissipation
structure. In this heat dissipation structure, the amplifica-
tion unit board 235 is seated on the board seating space
233 in one side (or the other side), open in the width
direction, of theamplificationunit body231. Furthermore,
the analog amplification elements (the PA element and
the LNA elements are mounted only on the opposite
surface (the other surface) of both surfaces of the am-
plification unit board 235, the opposite surface facing one
side, which is open, of the amplification unit body 231.
Heat generated from theanalogamplificationelements is
dissipated through the multiplicity of amplification-unit

heat sink pins 232 that are integrally formed with the
amplification unit body 231 in such a manner as to per-
form a heat dissipation function.
[0090] However, the two PAs 251 and 252 are not
necessarily installed in a concentrated manner on the
other surface of the amplification unit board 235. As
illustrated in FIGS. 20 to 22b, the two PAs 251 and 252
may be arranged to be mounted on both surfaces, re-
spectively, of the amplification unit board 235. That is, as
illustrated inFIG. 22a, onePA251of the twoPAs251and
252 that realize the 2T2R antenna in one RF module
200a may be arranged to be mounted on the other sur-
face (that is, a surface facing an amplification unit cover
236adescribedbelow) of the amplification unit board 235
in such a manner as to realize a 1T1R antenna. In
addition, as illustrated in FIG. 22b, the other one 252
of the twoPAs251and252 that realize the 2T2Rantenna
in one RF module 200a may be arranged to be mounted
on one surface (that is, a surface facing the inner surface
of the board seating space 233) of the amplification unit
board 235 in such a manner as to realize the 1T1R
antenna. As a result, each surface of the amplification
unit board 235 results in realizing the 1T1R antenna, and
the 2T2R antenna is realized in one RF module 200a.
[0091] Furthermore, as illustrated in FIGS. 22a and
22b, a multiplicity of amplification-unit-cover heat sink
pins 236b that correspond to the multiplicity of amplifica-
tion-unit heat sink pins 232, respectively, that are inte-
grally formedon theouter surfaceof the amplification unit
body 231 described above may be integrally formed on
an outer surface of an amplification unit cover 236a
provided in such a manner as to cover the board seating
space 233 in the amplification unit body 231.
[0092] In another implementation example of the am-
plification element module 230 that is configured as
described above, the two PAs 251 and 252 that realize
the 2T2R antenna inside one RF module 200a are dis-
tributively arranged on both surfaces, respectively, of the
amplification unit board 235 in such a manner as to
realize the 1T1R antenna. Heat generated from one
surface of the amplification unit board 235 and heat
generated from the other surface thereof are distribu-
tively dissipated through both the amplification unit body
231 and the amplification unit cover 236a, respectively.
Thus, the advantage of further maximizing the perfor-
mance in heat dissipation is provided.
[0093] The RF filter 220, as illustrated in FIG. 6, in-
cludes a filter body 221 in which a multiplicity of cavities
222 are formed in such a manner as to be open at front
sides thereof, a resonance bar 223 arranged inside each
of the multiplicity of cavities 222, and a filter outer panel
228 arranged in suchamanner as to close a front surface
of the filter body 221. A filter tuning cover 227 may be
combinedwith the filter outer panel 228and the filter body
221 in a state of being positioned therebetween.
[0094] At this point, the radiation element module 210
maybe combinedwith the filter body 221by being seated
therein in such amanner as to cover a front surface of the
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filter outer panel 228.
[0095] The RF module 200 may further include a ra-
dome cover 240 that is combined with a front end portion
of the RF filter 220 and protects the radiation element
module 210 from the outside.
[0096] A multiplicity of hook combination portions 241
may be formed on a portion of an edge of the radome
cover 240. The radome cover 240 may be hook-com-
bined with the filter body 221 by the multiplicity of hook
combination portions 241being combinedwith a stepped
portion of the filter body 221.
[0097] The radome cover 240 may be formed of the
same material as a radome panel, as a single unit, in the
related art, and may be combined with each RF module
200, as a single unit. That is, the radome cover 240 may
be formed of a resin material that easily transmits a radio
wave. Because an amount of heat generated when the
radiation element module 210 is driven is negligible, the
radome cover 240 may be formed of a thermal insulating
material regardless of heat dissipation.
[0098] The radome cover 240 is combined with the
filter body 221 while blocking the radiation element mod-
ule 210 from being viewed from the outside. Thus, the
radome cover 240 may serve to protect the radiation
element module 210 from the external environment
(for example, a foreign material or the like). The RF
module 200 is installed in such a manner as to be ex-
posed to the outside air in front that is defined as the
space in front of the front surfaceof the front housing 140.
For this reason, although not illustrated in the drawings,
particularly, it is desired that the radome cover 240 has a
sealing structure that completely blocks a foreignmateri-
al, such as rainwater, from being introduced into the filter
body 221 in which the radiation element module 210 is
provided.
[0099] Furthermore, the RF filter 220 and the radiation
element module 210, as illustrated in FIG. 18, may be
electrically connected to each other with a through-pin
terminal 226 in between, in a feed through-pin coupling
manner.
[0100] The RF module 200 according to the first em-
bodiment of the present disclosure that has various
forms, as the various implementation examples de-
scribed above, will be descried in more detail below with
reference to the accompanying drawings.
[0101] TheRFmodule 200, as illustrated inFIGS. 10 to
14, may be arranged in a stacked manner on the front
surface of the main board 170 with the front housing 140
in between.
[0102] In the antenna apparatus 100 according to the
third embodiment of the present disclosure, a plurality of
RF modules 200 are provided and thus constitute the
antenna RF module assembly 300.
[0103] In this case, a configuration is employed in
which a total of 32 RF modules 200, as illustrated in
FIGS. 10 and 12, are arranged adjacent to each other
in four rows in the leftward-rightwarddirectionand ineight
columns in the upward-downward direction. However,

the RF modules 200 are not necessarily limited to this
arrangement.Of course, it is to be naturally expected that
the positions of the RF modules 200 in the arrangement
and the number of the RFmodules 200may be variously
changed during the design phase.
[0104] In addition, theRFfilter 220according to thefirst
embodiment of the present disclosure is described, tak-
ing as an example a cavity filter in which a predetermined
cavity 222 is formed in one side thereof and which is
configured to include a dielectric resonator (DR) or a
metal resonance bar 223 in the predetermined cavity
222. However, the RF filter 220 is not limited to this cavity
filter, and various filters, such as a dielectric filter, may be
used as the RF filter 220.
[0105] Furthermore, a multiplicity of radiation element
modules 210 are correspondingly combined with amulti-
plicity of RF filters 220, respectively. Each of the multi-
plicity of radiation element modules 210 operates as a
2T2R dual antenna. Therefore, the antenna apparatus
100 according to the third embodiment of the present
disclosure adopts, for example, amodel that operates as
a 64T64R antenna, but is not limited to this model. For
example, in a case where an area where radiation ele-
ments are arranged can increase by two times, it is also
possible that each of the radiation element modules 210
is provided in such a manner as to operate as a 1T1R
antenna. In a case where it is assumed that the perfor-
mance in heat dissipation can be further improved, it is
also possible that each of the radiation element modules
210 is provided in such amanner as to operate as a 4T4R
antenna.
[0106] Usually, inorder to implement beamforming, the
multiplicity of radiation element modules 210 are neces-
sary as an array antenna. The multiplicity of radiation
element modules 210may generate a narrow directional
beam and may increase concentration of radio wave
toward a designated direction. In recent years, dipole
antennas or patch antennas have been utilized most
frequently as the multiplicity of radiation element mod-
ules 210. The multiplicity of radiation element modules
210 are designed in such a manner that they are ar-
ranged tobespacedapart tominimizesignal interference
with each other.
[0107] FIG. 23a and 23b are exploded perspective
views each illustrating the radiation element module.
FIG. 24 is an exploded perspective view illustrating a
state where a radome of a radiation director, one of
constituent elements of the radiation element module,
is installed.
[0108] In the RF module 200, as a fourth implementa-
tion example, according to the first embodiment of the
present disclosure, the radiation elementmodule 210, as
illustrated in FIG. 23a and 23b, may include a radiation-
element printed circuit board 211 that is formed in a
manner that extends over a long distance in the up-
ward-downward direction, and is arranged on each of
the front surfaces of the multiplicity of RF filters, one or
more antenna patch circuit units 212 that are formed on a
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front surface of the radiation-element printed circuit
board 211 by being pattern-printed thereon, and an elec-
tricity supply line 213 that connects the one or more
antennapatchcircuit units 212 toeachother for electricity
supply.
[0109] As illustrated in FIG. 23a, the above-described
antenna patch circuit unit 212, as a dual polarization
patch element that generates any one dual polarization
of ±45 polarization and vertical/horizontal polarization
that are orthogonal to each other may be print-formed on
the front surface of the radiation-element printed circuit
board 211. Three antenna patch circuit units 212 may be
print-formed to be spaced apart from each other in the
upward-downward direction (the lengthwise direction).
The three antenna patch circuit units 212 may be con-
nected by the electricity supply line 213 to each other.
[0110] As illustrated in FIG. 23b, an input feeding line
and an output feeding line that branch off from the elec-
tricity supply line 213 may be formed on the radiation-
element printed circuit board 211. Electricity supply sig-
nal are applied and output through the input feeding line
and the output feeding line, respectively. An input
through-hole 214a and an output through-hole 214b
may be formed on front end portions, respectively, of
the input feeding line and the output feeding line in such a
manner that they pass therethrough, respectively.
Through-pin terminals 226 arranged on the back of the
radiation-element printed circuit board 211 are inserted
into the input through-hole 214a and the output through-
hole 214b, respectively. The through-pin terminals 226
that constitute theRFfilters220are inserted into the input
through-hole 214a and the output through-hole 214b,
respectively, and thus may be electrically connected to
the electricity supply line 213.
[0111] A radiation director 217 is formed of a metal
material having a heat transfer property or conductivity
and is electrically connected to the antenna patch circuit
unit 212. The radiation director 217 may perform a func-
tion of guidinga radiation beam toward the front direction.
In the RF module 200 according to the first embodiment
of the present disclosure, a total of 3 radiation directors
217 are arrangedon theRFmodules 200, respectively, in
such a manner as to secure a maximum gain.
[0112] Furthermore, as illustrated in FIGS. 23a and
23b, a multiplicity of combination holes 217a in which a
multiplicity of combination protrusions 247a, respec-
tively, formed on a rear surface of the radome cover
240 are inserted for combination may be formed in the
radiation director 217.
[0113] Therefore, since the multiplicity of combination
protrusions 247a are inserted into the multiplicity of
combination holes 217a for combination, the radiation
director 217, along with the radiation-element printed
circuit board 211,may bemodule-combinedwith the rear
surfaceof the radomecover240.Then, the radomecover
240 may be simply assembled to the RF filter 220 by
being combined therewith through the use of the hook
combination portion 241.

[0114] Typically, in an antenna apparatus, a reflector
serves to ground an antenna circuit and functions as a
reflection surface. For example, a radiation beam that is
emitted in the rear direction by a dual polarization anten-
na is reflected toward a primary radiation direction, and
thus beam efficiency of the dual polarization antenna is
improved. According to the first embodiment of the pre-
sent disclosure, the reflector grill pin 224 and the outer
panel 228 that are described below may perform a func-
tion of the reflector.
[0115] FIG. 25 is a perspective view and a partially
enlarged perspective view that illustrate a shape of the
reflector grill pin 224, one of the constituent elements of
theRFmodule 200 in FIG. 2, and an arranged state of the
reflector grill pins 224. FIG. 26 is a partially enlarged
perspective view illustrating an arrangement relationship
among the reflector grill pins 224.
[0116] The reflector grill pin 224, as illustrated in FIGS.
25 and 26, may be combined with another reflector grill
pin 224 of an adjacent RF filter 220 andmay form amesh
topology inwhich heat dissipation holes are formed in the
shape of a grill. With this configuration, heat dissipated
from the front housing 140 in back of themultiplicity of RF
filters 220 that are positioned at a relatively remote dis-
tance in the rear direction may be easily discharged into
the outside space through a multiplicity of heat dissipa-
tion holes that are formed by amultiplicity of reflector grill
pins 224. Accordingly, the multiplicity of heat dissipation
holes may serve as a heat discharging hole through
which heat generated between the front surface of the
front housing 140 and the reflector grill pin 224 is dis-
charged to the outside. Accordingly, outside air in front
may be actively used to dissipate the heat generated in
the antenna apparatus 100.
[0117] As illustrated in FIG. 25, the reflector grill pins
224‑1 and 224‑3 formed on the RF filter 220 on one side
and the reflector grill pins 224‑2 and 224‑4, adjacent to
the reflector grill pins 224‑1 and 224‑3, respectively, that
are formedon theRFfilter 220on theother side, although
not in contact with each other,may be formed to extend in
such a manner as to overlap each other in an arbitrary
vertical line, so that each of themultiplicity of reflector grill
pins 224‑1 to 224‑4 serves to satisfactorily perform the
grounding (GND) function and at the same time to main-
tain a predetermined ventilation function. In this manner,
the reflector grill pins 224‑1 and 224‑2 are arranged in
such a manner as to overlap each other, thereby provid-
ing the advantage of increasing agrounding sharing area
toward a lateral surface of the antenna.
[0118] Distances d1 and d2 between the reflector grill
pins 224 may be suitably set by simulating durability and
heat dissipation characteristics of the reflector grill pin
224 during the design phase. It is desired that the dis-
tances d1 and d2 are set considering a distance bywhich
the radiation elements included in the radiation element
module 210 are arranged to be spaced. Furthermore, the
distances d1 and d2 between the reflector grill pins 224,
as described below, may be set considering a wave-
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length of an operating frequency during the design
phase. For example, in order to reduce a propagation
loss, the distances d1 and d2 between the reflector grill
pins 224 may be set to 1/20λ or smaller of the operating
frequency.
[0119] Inaddition, thedistancesd1andd2between the
reflector grill pins 224 in one RF module 200 is 1/10λ or
smaller. When the multiplicity of RF modules 200 are
assembled, the reflector grill pins 224 intersect, thereby
forming holes having a size of 1/20λ or smaller.
[0120] For example, the distance d1 and d2 between
the reflector grill pins 224may be set to have a size range
of 1/10λ to 1/20λ of the operating frequency. In this case,
the size of 1/10λ has its meaning as an upper limit
threshold value at which the reflector grill pins 224 sa-
tisfactorily serve as a ground connection (GND) to the
radiation element module 210, and the size of 1/20λ has
its meaning as a lower limit threshold value at which a
minimum flow of outside air is secured through the heat
dissipation holes that are formed by the multiplicity of
reflector grill pins 224.
[0121] Therefore, it is desired that the reflector grill pins
224 are formed in such a manner that the distances d1
and d2 therebetween are greater than 1/20λ of the oper-
ating frequency, but is smaller than 1/10λof the operating
frequency.
[0122] Furthermore, the reflector grill pins 224, along
with the above-described filter outer panel 228, are ar-
ranged in such amanner as to cover the front surfaces of
the multiplicity of RF filters 220 andmay serve as ground
connections (GND) to themultiplicity of radiation element
modules 210. To this end, it is desired that the filter outer
panel 228, the filter body 221 of the RF filter 220, and the
reflector grill pins 224 are all made of a metal material.
[0123] In terms of the grounding (GND) function, the
reflector grill pin 224 may be defined as a constituent
element that, along with the above-described filter outer
panel 228, performs a function of expanding a common
ground region between the multiplicity of RF filters 220
and the multiplicity of radiation element modules 210.
[0124] Furthermore, the reflector grill pins 224may not
only serve as the ground connections (GND) to themulti-
plicity of radiation element modules 210, but may also
serve to protect from the outside the RF filters 220 ex-
posed to the outside air in front that is defined as the
space in front of the front surfaceof the front housing 140.
[0125] FIG.27a is across-sectional viewandapartially
enlarged cross-sectional view that are takenalong lineA-
A on the RFmodule, as a single unit, in FIG. 15. FIG. 27b
is a cross-sectional view and a partially enlarged cross-
sectional view that are taken along line B-B on the RF
module, as a single unit, in FIG. 15.
[0126] With reference to FIG. 27a, in a state where the
radiation element module 210 is combined with the ra-
dome cover 240, when the radome cover 240 is adhe-
sively assembled to the back of the RF filter 220, a
coupling force is exerted toward a connection space
226a in which the through-pin terminal 226 is provided,

and thus the radomecover 240 iselastically supportedon
an elastic groundwasher 226b arranged toward the front
of the connection space 226a. Thus, the tolerance on the
assembly is achieved,and theassembling is immediately
completed at a predetermined position in a feed through-
pin coupling manner.
[0127] In addition,with reference toFIG. 27b,when the
RF filter 220 and the amplification element module 230
are brought into close contact with each other, in a case
where the through-pin terminal 229 is brought into con-
tact with a through-pin connection terminal 229c that is
provided inside the RF filter 220 and serves as an inter-
mediary for electrical connection to the amplification
element module 230, the through-pin terminal 229 is
elastically supported on an elastic ground washer 229b
arranged toward the back of the RF filter 220. Thus, the
tolerance on the assembly is achieved, and the assem-
bling is immediately completed at a predetermined posi-
tion in a feed through-pin coupling manner.
[0128] Therefore, the assembling of each of the con-
stituent elements of the RF module 200 is simply com-
pleted in a feed through-pin coupling manner. Moreover,
as described above, the RF module 200 itself is simply
brought into contact with the front surface of the main
board 170 in a socket-pin coupling manner. Thus, the
ease of assembly can be greatly improved.
[0129] In this manner, the antenna apparatus 100 ac-
cording to the third embodiment of the present disclosure
includes the radome covers 240, as single units, that are
separatedon thebasisof eachRFmodule200, insteadof
a radome of uniform shape in the related art, and thus
effectively protects each of the radiation element mod-
ules 210 and easily discharges internal system heat
generated in a mobile communication system in the
antenna system 100 in all directions, including the front
direction, as well as the rear direction. Therefore, the
antenna apparatus 100 can achieve the greater perfor-
mance in heat dissipation than an antenna apparatus in
the related art.
[0130] The RF module according to the first embodi-
ment of the present disclosure and the antenna appara-
tus, including the RF modules, according to the third
embodiment of the present disclosure are in detail de-
scribed abovewith reference to the accompanying draw-
ings. The embodiments of the present disclosure are not
necessarily limited to the above-described implementa-
tion examples. It is to be naturally expected that various
modificationsmay be possiblymade to the embodiments
within the scope of the present disclosure or within an
equivalent thereof by a personof ordinary skill in the art to
which the present disclosure pertains. Therefore, the
proper scope of the present disclosure should be defined
by the following claims.

Industrial Applicability

[0131] According to the present disclosure, there are
provided an antenna RF module capable of being ar-
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ranged in the front direction to be exposed to outside air
and thus distributively dissipating heat to in front of and in
back of a communication system and an antenna appa-
ratus including theantennaRFmodules.Heatdissipation
performance of the antenna apparatus can be greatly
improved.

Claims

1. An antenna apparatus (100) comprising a main
board (170) and an antenna RF module (200) com-
prising:

an RF filter (220) arranged on a front surface of
the main board (170);
a radiation element module (210) arranged on a
front surface of the RF filter (220); and
an amplification element module (230) compris-
ing:

an amplification unit body (231) arranged
between the main board (170) and the RF
filer and having a board seating space (233)
that is open at one side or the other side in a
width direction;
an amplification unit board (235) seated in-
side theamplificationunit body (231), a front
end portion of an edge of the amplification
unit board (235) being connected to the RF
filter (220) for signal transmission, a rear
end portion of the edge thereof being con-
nected to the main board (170) for signal
transmission, and at least one analog am-
plification element being mounted on one
surface or the other surface thereof; and
an amplification unit cover (236, 236a) pro-
vided in such a manner as to cover the
amplification unit board (235),
wherein heat generated from the at least
one analog amplification element on the
amplification unit board (235) is distribu-
tively dissipated to outside air in front of
one side or the other side, in a width direc-
tion, of the amplification element module
(230) through a multiplicity of amplifica-
tion-unit heat sink pins (232) integrally
formed on an outer surface of the amplifica-
tion unit body (231) and through a multi-
plicity of amplification-unit-cover heat sink
pins (236b) integrally formed on an outer
surface of the amplification unit cover (236,
236a), wherein the RF filter (220) com-
prises:
a filter body (221) in which a multiplicity of
cavities (222) are formed in such a manner
as to be open at front sides thereof; and
a resonancebar (223) arranged inside each

of themultiplicity of cavities (222), andchar-
acterized in that reflector grill pins (224)
are formed along an edge of a front end
portion of the filter body (221) in such a
manner as to extend upward, downward,
leftward, and rightward from the edge, re-
spectively, and to be spaced a predeter-
mined distance apart.

2. Theantennaapparatus (100) of claim1,wherein one
of PAs, as the analog amplification elements, that
realizea2T2Rantenna isarranged tobemountedon
one surface of both surfaces of the amplification unit
board (235), and the other one of the PAs, as the
analog amplification elements, that realize the 2T2R
antenna is arranged to be mounted on the other
surface of the both surfaces of the amplification unit
board (235).

3. The antenna apparatus (100) of claim 1, wherein

at least one reflector grill pin (224) is arranged
between the RF filter (220) and the radiation
element module (210) and grounding (GND)
the radiation element module (210), outside
air being introduced from in front of the RF filter
(220) to in back of the RF filter (220) or being
discharged from inbackof theRFfilter (220) to in
front of theRFfilter (220) through theat least one
reflector grill pin (224); and
a radome cover (240) combined with the front
surface of the RF filter (220) and protecting the
radiation element module (210) from the out-
side,
wherein the at least one reflector grill pin (224) is
integrally formed on the RF filter (220).

4. The antenna apparatus (100) of claim 1, wherein the
reflector grill pins (224) perform a function of a re-
flector, along with a filter outer panel (228) arranged
in such a manner as to close a front surface of the
filter body (221).

5. The antenna apparatus (100) of claim 1, wherein a
distance between the reflector grill pins (224) is set
considering a length of the radiation element in-
cluded in the radiation element module (210).

6. The antenna apparatus (100) of claim 3, wherein the
RF filter (220) and the reflector grill pins (224) are
integrallymanufactured of amoldingmaterial having
a metal component, using a die-casting molding
technique.

7. Theantennaapparatus (100) of claim3,wherein one
or several of the reflector grill pins (224)are formed to
extend in such amanner as to overlap one or several
reflector grill pins (224), respectively, that are formed
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on another RF filter (220) that is adjacent thereto.

8. The antenna apparatus (100) of claim 1, wherein the
RF filter (220) further comprises:

a filter outer panel (228) arranged to closea front
surface of the filter body (221), and
wherein the radiation element module (210) is
combined with the filter body (221) by being
seated therein in such a manner as to cover a
front surface of the filter outer panel (228).

9. The antenna apparatus (100) of claim 8, wherein a
multiplicity of hook combination portions (241) are
formed on a portion of an edge of a radome cover
(240), and
wherein the radome cover (240) is hook-combined
with the filter body (221) by the multiplicity of hook
combination portions (241) being combined with a
stepped portion of the filter body (221).

10. The antenna apparatus (100) of claim 9, wherein the
radome cover (240) is combined with the filter body
(221) while blocking the radiation element module
(210) from being viewed from the outside.

11. The antenna apparatus (100) of claim 1, wherein the
amplification element module (230) is configured to
receive a signal from the main board (170) and a
signal from the RF filter (220), amplify these signals
by a predetermined value, and output the resulting
signals.

12. The antenna apparatus (100) of claim 1, wherein the
amplification unit board (235) is combined with the
RFfilter (220) in a feed through-pin couplingmanner,
with a through-pin terminal (226, 229) in between,
and is combined with the main board (170) in a
socket-pin coupling manner.

13. The antenna apparatus (100) of claim 12, wherein at
least one male socket (235a) for the combination
with the main board (170) in a socket-pin coupling
manner is provided on the amplification unit board
(235).

14. The antenna apparatus (100) of claim 1, wherein the
RF filter (220) and the radiation element module
(210) are combined with each other in a feed
through-pin coupling manner, with a through-pin in
between.

Patentansprüche

1. Eine Antennenvorrichtung (100), die eine Hauptpla-
tine (170) und ein Antennen-HF-Modul (200) um-
fasst, mit:

einem HF-Filter (220), das an einer Vorderseite
der Hauptplatine (170) angeordnet ist;
ein Strahlungselementmodul (210), das auf ei-
nerVorderseitedesHF-Filters (220)angeordnet
ist; und
ein Verstärkungselementmodul (230), das um-
fasst:

einen Verstärkungseinheit-Körper (231),
der zwischen der Hauptplatine (170) und
dem HF-Filter angeordnet ist und einen
Platinen-Aufnahmeraum (233) aufweist,
der in einer Breitenrichtung auf der einen
oder der anderen Seite offen ist;
eine Verstärkungseinheitsplatine (235), die
im Inneren des Verstärkungseinheitskör-
pers (231) sitzt, wobei ein vorderer Endab-
schnitt einer Kante der Verstärkungsein-
heit-Platine (235) zur Signalübertragung
mit dem HF-Filter (220) verbunden ist, ein
hinterer Endabschnitt derselben Kante zur
Signalübertragung mit der Hauptplatine
(170) verbunden ist und mindestens ein
analoges Verstärkungselement auf einer
ihrer Oberflächen oder der anderen Ober-
fläche davon montiert ist; und
eine Verstärkungseinheit-Abdeckung (236,
236a), die so vorgesehen ist, dass sie die
Verstärkungseinheit-Platine (235) abdeckt,
wobei die von dem mindestens einen ana-
logen Verstärkungselement auf der Ver-
stärkungseinheit-Platine (235) erzeugte
Wärme über eine Vielzahl von Verstär-
kungseinheit-Kühlkörperstiften (232), die
integral an einer Außenfläche des Verstär-
kungseinheit-Körpers (231) ausgebildet
sind, und durch eine Vielzahl von Verstär-
kungseinheit-Abdeckungs-Kühlkörperstif-
ten (236b), die integral an einer Außenflä-
che der Verstärkungseinheit-Abdeckung
(236, 236a) ausgebildet sind, abgeleitet
wird, wobei das HF-Filter (220) umfasst:

einen Filterkörper (221), in dem eine
Vielzahl von Hohlräumen (222) so aus-
gebildet ist, dass sie an ihren Vorder-
seiten offen sind; und
einen Resonanzstab (223), der inner-
halb jedes der mehreren Hohlräume
(222) angeordnet ist, und
dadurch gekennzeichnet, dass die
Reflektorgitterstifte (224) entlang einer
Kante eines vorderen Endabschnitts
des Filterkörpers (221) so ausgebildet
sind, dass sie sich von der Kante aus
jeweils nach oben, unten, links und
rechts erstrecken und in einem vorbe-
stimmten Abstand voneinander ange-
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ordnet sind.

2. Antennenvorrichtung (100) nach Anspruch 1, wobei
einer der Leistungsverstärker (PA) als analogesVer-
stärkungselement, die eine 2T2R-Antenne realisie-
ren, so angeordnet ist, dass er auf einer der beiden
Oberflächen der Verstärkereinheit-Platine (235)
montiert ist, und der andere der PAs, als analoge
Verstärkungselemente, die die 2T2R-Antenne rea-
lisieren, so angeordnet ist, dass er auf der anderen
der beiden Oberflächen der Verstärkungseinheit-
Platine (235) montiert ist.

3. Antennenvorrichtung (100) nach Anspruch 1, wobei

mindestens ein Reflektorgitter-Stift (224) zwi-
schen demHF-Filter (220) und demStrahlungs-
elementmodul (210) angeordnet ist und das
Strahlungselementmodul (210) mit Masse
(GND) verbindet, wobei Außenluft von der Vor-
derseite des HF-Filters (220) zur Rückseite des
HF-Filters (220) geleitet oder von der Rückseite
des HF-Filters (220) zur Vorderseite des HF-
Filters (220) durch den mindestens einen Re-
flektorgitter-Stift (224) abgeleitet wird; und
eine Radomabdeckung (240), die mit der Vor-
derseite des HF-Filters (220) verbunden ist und
dasStrahlungselementmodul (210) nachaußen
hin schützt,
wobei der mindestens eine Reflektorgitterstift
(224) einstückig am HF-Filter (220) ausgebildet
ist.

4. Antennenvorrichtung (100) nach Anspruch 1, wobei
die Reflektorgitterstifte (224) zusammen mit einer
Filteraußenplatte (228), die so angeordnet ist, dass
sie eine Vorderseite des Filterkörpers (221) ver-
schließt, eine Reflektorfunktion erfüllen.

5. Antennenvorrichtung (100) nach Anspruch 1, wobei
ein Abstand zwischen den Reflektorgitterstiften
(224) unter Berücksichtigung einer Länge des im
Strahlungselementmodul (210) enthaltenen Strah-
lungselements festgelegt ist.

6. Antennenvorrichtung (100) nach Anspruch 3, wobei
der HF-Filter (220) und die Reflektorgitterstifte (224)
unter Verwendung eines Druckgussverfahrens ein-
stückig aus einem Formmaterial mit einem Metall-
anteil hergestellt sind.

7. Antennenvorrichtung (100) nach Anspruch 3, wobei
einer oder mehrere der Reflektorgitterstifte (224) so
ausgebildet sind, dass sie sich derart erstrecken,
dass sie jeweils einen oder mehrere Reflektorgit-
terstifte (224) überlappen, die an einem anderen,
daran angrenzenden HF-Filter (220) ausgebildet
sind.

8. Antennenvorrichtung (100) nach Anspruch 1, wobei
der HF-Filter (220) ferner umfasst:

eine Filteraußenwand (228), die so angeordnet
ist, dass sie eine Vorderseite des Filterkörpers
(221) verschließt, und
wobei das Strahlungselementmodul (210) mit
dem Filterkörper (221) kombiniert ist, indem es
darin so eingesetzt ist, dass es eine Vorderseite
der Filteraußenwand (228) abdeckt.

9. Antennenvorrichtung (100) nach Anspruch 8, wobei
eine Vielzahl von Hakenverbindungsabschnitten
(241) an einem Abschnitt einer Kante einer Rado-
mabdeckung (240) ausgebildet ist, und
wobei die Radomabdeckung (240) durch die Viel-
zahl von Hakenverbindungsabschnitten (241), die
mit einem abgestuften Abschnitt des Filterkörpers
(221) verbunden sind, mit dem Filterkörper (221)
hakenförmig verbunden ist.

10. Antennenvorrichtung (100) nach Anspruch 9, wobei
die Radomabdeckung (240) mit dem Filterkörper
(221) verbunden ist, während sie verhindert, dass
das Strahlungselementmodul (210) von außen
sichtbar ist.

11. Antennenvorrichtung (100) nach Anspruch 1, wobei
das Verstärkerelementmodul (230) so konfiguriert
ist, dass es ein Signal von der Hauptplatine (170)
und ein Signal vom HF-Filter (220) empfängt, diese
Signale um einen vorbestimmtenWert verstärkt und
die resultierenden Signale ausgibt.

12. Antennenvorrichtung (100) nach Anspruch 1, wobei
die Verstärkungseinheit-Platine (235) mit dem HF-
Filter (220) in einer Durchsteck-Pin-Kopplung unter
Zwischenanordnung eines Durchsteck-Pin-An-
schlusses (226, 229) verbunden ist und mit der
Hauptplatine (170) in einer Sockel-Pin-Kopplung
verbunden ist.

13. Antennenvorrichtung (100) nach Anspruch 12, wo-
bei auf der Verstärkereinheit-Platine (235) mindes-
tens ein Steckverbinder (235a) für die Verbindung
mit der Hauptplatine (170) in Form einer Sockel-Pin-
Kopplung vorgesehen ist.

14. Antennenvorrichtung (100) nach Anspruch 1, wobei
das HF-Filter (220) und das Strahlungselementmo-
dul (210)mittels einerDurchsteck-Pin-Kopplungmit-
einander verbunden sind, wobei sich ein Durch-
steck-Pin dazwischen befindet.

Revendications

1. Dispositif d’antenne (100) comprenant une carte
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mère (170) et un module RF d’antenne (200)
comprenant :

un filtre RF (220) disposé sur une face avant de
la carte mère (170) ;
un module d’élément rayonnant (210) disposé
sur une surface avant du filtre RF (220) ; et
un module d’élément d’amplification (230)
comprenant :

un corps d’unité d’amplification (231) dis-
posé entre la carte mère (170) et le filtre RF
et comportant un espace de logement de
carte (233) qui est ouvert d’un côté ou de
l’autre dans le sens de la largeur ;
une carte d’unité d’amplification (235) logée
à l’intérieur du corps d’unité d’amplification
(231), une partie d’extrémité avant d’un
bord de la carte d’unité d’amplification
(235) étant connectée au filtre RF (220)
pour la transmission de signaux, une partie
d’extrémité arrière dudit bord étant connec-
tée à la carte mère (170) pour la transmis-
sion de signaux, et au moins un élément
d’amplification analogique étant monté sur
l’une ou l’autre de ses surfaces ; et
un couvercle d’unité d’amplification (236,
236a) prévu de manière à recouvrir la carte
d’unité d’amplification (235),
dans lequel la chaleur générée par le au
moins un élément d’amplification analo-
gique sur la carte d’unité d’amplification
(235) est dissipée de manière répartie vers
l’air extérieur à l’avant d’un côté ou de l’au-
tre côté, dans le sens de la largeur, du
module d’élément d’amplification (230)
par l’intermédiaire d’une multiplicité de bro-
chesdedissipateur thermiqued’unité d’am-
plification (232) formées d’un seul tenant
sur une surface extérieure du corps de l’u-
nité d’amplification (231) et par l’intermé-
diaire d’une multiplicité de broches de dis-
sipateur thermique du couvercle de l’unité
d’amplification (236b) formées d’un seul
tenant sur une surface extérieure du cou-
vercle de l’unité d’amplification (236, 236a),
dans lequel le filtre RF (220) comprend :

un corps de filtre (221) dans lequel une
pluralité de cavités (222) sont formées
de manière à être ouvertes au niveau
de leurs faces avant ; et
unebarrede résonance (223)disposée
à l’intérieur de chacune des multiples
cavités (222), et
caractérisé en ce que les broches de
grille de réflecteur (224) sont formées le
long d’un bord d’une partie d’extrémité

avant du corps de filtre (221) de ma-
nière à s’étendre respectivement vers
le haut, vers le bas, vers la gauche et
vers ladroiteàpartir dudit bord,et àêtre
espacées d’une distance prédétermi-
née.

2. Dispositif d’antenne (100) selon la revendication 1,
dans lequel l’un des amplificateurs de puissance
(PA), en tant qu’éléments d’amplification analogi-
ques, qui réalisent une antenne 2T2R est agencé
pour être monté sur l’une des deux faces de la carte
d’unité d’amplification (235), et l’autre des amplifi-
cateurs de puissance (PA), en tant qu’éléments
d’amplification analogiques, qui réalisent l’antenne
2T2R est agencé pour êtremonté sur l’autre surface
des deux surfaces de la carte d’unité d’amplification
(235).

3. Dispositif d’antenne (100) selon la revendication 1,
dans lequel

aumoins unebrochedegrille de réflecteur (224)
est disposée entre le filtre RF (220) et le module
d’éléments rayonnants (210) et met à la masse
(GND) le module d’éléments rayonnants (210),
l’air extérieur étant introduit depuis l’avant du
filtre RF (220) vers l’arrière du filtre RF (220) ou
étant évacué depuis l’arrière du filtre RF (220)
vers l’avant du filtre RF (220) à travers la au
moinsunebrochedegrille de réflecteur (224) ; et
un capot de radôme (240) combiné à la surface
avant du filtre RF (220) et protégeant le module
d’éléments rayonnants (210) de l’extérieur,
dans lequel la au moins une broche de grille de
réflecteur (224) est formée d’un seul tenant sur
le filtre RF (220).

4. Dispositif d’antenne (100) selon la revendication 1,
dans lequel les broches de grille de réflecteur (224)
remplissent une fonction de réflecteur, conjointe-
ment avec un panneau extérieur de filtre (228)
agencé de manière à fermer une surface avant du
corps de filtre (221).

5. Dispositif d’antenne (100) selon la revendication 1,
dans lequel une distance entre les broches de grille
de réflecteur (224) est définie en tenant compte
d’une longueur de l’élément rayonnant inclus dans
le module d’éléments rayonnants (210).

6. Dispositif d’antenne (100) selon la revendication 3,
dans lequel le filtre RF (220) et les broches de grille
de réflecteur (224) sont fabriqués d’un seul tenant à
partir d’un matériau de moulage comportant un
composant métallique, en utilisant une technique
de moulage sous pression.
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7. Dispositif d’antenne (100) selon la revendication 3,
dans lequel uneouplusieurs desbrochesdegrille de
réflecteur (224) sont forméesdemanière à s’étendre
de telle sorte qu’elles recouvrent respectivement
une ou plusieurs broches de grille de réflecteur
(224) formées sur un autre filtre RF (220) adjacent
à celles-ci.

8. Dispositif d’antenne (100) selon la revendication 1,
dans lequel le filtre RF (220) comprend en outre :

un panneauextérieur de filtre (228) agencépour
fermerunesurfaceavant ducorpsdefiltre (221),
et
dans lequel le module d’élément de rayonne-
ment (210) est combiné avec le corps de filtre
(221) en étant logé dans celui-ci de manière à
recouvrir une surface avant du panneau exté-
rieur de filtre (228).

9. Dispositif d’antenne (100) selon la revendication 8,
dans lequel une pluralité de parties d’accrochage
(241) sont formées sur une partie d’un bord d’un
capot de radôme (240), et
dans lequel le couvercle de radôme (240) est
combiné par accrochage avec le corps de filtre
(221) par le fait que la pluralité de parties d’accro-
chage (241) s’accroche à une partie en gradin du
corps de filtre (221).

10. Dispositif d’antenne (100) selon la revendication 9,
dans lequel le capot de radôme (240) est assemblé
au corps de filtre (221) tout en empêchant le module
d’éléments rayonnants (210) d’être visible de l’exté-
rieur.

11. Dispositif d’antenne (100) selon la revendication 1,
dans lequel le module d’éléments d’amplification
(230)est configurépour recevoir unsignal provenant
de la cartemère (170) et un signal provenant du filtre
RF (220), amplifier ces signaux d’une valeur prédé-
terminée, et délivrer les signaux résultants.

12. Dispositif d’antenne (100) selon la revendication 1,
dans lequel la carte de l’unité d’amplification (235)
est combinée avec le filtre RF (220) selon un mode
de couplage par broche traversante, avec une borne
à broche traversante (226, 229) intercalée, et est
combinéeavec la cartemère (170) selonunmodede
couplage par broche de connecteur.

13. Dispositif d’antenne (100) selon la revendication 12,
dans lequel aumoinsuneprisemâle (235a) destinée
à la combinaison avec la carte principale (170) selon
un couplage par broche de prise est prévue sur la
carte d’unité d’amplification (235).

14. Dispositif d’antenne (100) selon la revendication 1,

dans lequel le filtre RF (220) et le module d’élément
rayonnant (210) sont combinés l’unà l’autre selonun
mode de couplage par broche de traversée, avec
une broche de traversée entre eux.
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