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(54) BROADCAST RECEIVING APPARATUS

(57) A broadcast receiving apparatus is provided.
The broadcast receiving apparatus includes a first cover
with a circuit board arranged therein, a second cover cou-
pled onto the first cover, and at least one dipole antenna
coupled to the circuit board and including an antenna
pattern arranged on an inner surface of the second cover.
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Description

CROSS-REFERENCE TO RELATED APPLICATIONS

[0001] This application claims priority from Korean Pat-
ent Application No. 10-2017-0014758, filed on February
2, 2017, in the Korean Intellectual Property Office, the
disclosure of which is incorporated herein by reference
in its entirety.

TECHNICAL BACKGROUND

[0002] Apparatuses and methods consistent with the
present disclosure relate to a broadcast receiving appa-
ratus, and more particularly, to a broadcast receiving ap-
paratus including an antenna.

BACKGROUND

[0003] A broadcast receiving apparatus receives a
broadcast signal (hereinafter, referred to as a "signal")
from a ground wave antenna through a cable, decodes
the received signal, and transmits the signal to a display
apparatus such as a television (TV) and a monitor to out-
put content in the form of video and audio. A represent-
ative example of the broadcast receiving apparatus is a
set-top box (STB).
[0004] The broadcast receiving apparatus demodu-
lates a signal of an image, voice, characters, etc. and
outputs the signal through an output terminal such as an
audio/video (A/V) terminal, and a component terminal, a
high definition multimedia interface (HDMI) terminal and
the signal output through the broadcast receiving appa-
ratus may be transmitted to a display apparatus through
a cable.
[0005] In general, a broadcast receiving apparatus re-
ceives a signal from a separate data source and, to this
end, needs to be connected to a data source through a
separate cable, or the like.
[0006] For example, a typical broadcast receiving ap-
paratus is connected to an Internet network for perform-
ing an Internet protocol television (IPTV) for providing
various multimedia functions or an over the top (OTT)
service and, to this end, is connected to an externally
installed Internet server through a separate cable such
as an unshielded twisted pair (UTP) cable.
[0007] The typical broadcast receiving apparatus also
needs to be connected to an externally installed ground
wave antenna to receive ground waves, and additionally
needs a separate cable such as a coaxial cable for con-
nection with the external ground wave antenna. Accord-
ingly, the typical broadcast receiving apparatus is disad-
vantageous in that an installation space is limited due to
an external antenna and a cable connected thereto and
installation convenience is degraded.

SUMMARY

[0008] Exemplary embodiments of the present disclo-
sure overcome the above disadvantages and other dis-
advantages not described above. Also, the present dis-
closure is not required to overcome the disadvantages
described above, and an exemplary embodiment of the
present disclosure may not overcome any of the prob-
lems described above.
[0009] The present disclosure provides a broadcast re-
ceiving apparatus with both a reduced installation space
and enhanced installation convenience by installing an
external antenna inside the broadcast receiving appara-
tus.
[0010] According to an aspect of the present disclo-
sure, a broadcast receiving apparatus includes a first
cover with a circuit board arranged therein, a second cov-
er coupled onto the first cover, and at least one dipole
antenna coupled to the circuit board and including an
antenna pattern arranged on an inner surface of the sec-
ond cover.
[0011] According to an aspect of the present disclo-
sure, a broadcast receiving apparatus includes a first
cover with a circuit board arranged thereon, at least one
component on the circuit board, a second cover coupled
to the first cover; and a dipole antenna comprising an
antenna pattern arranged on an inner surface of the sec-
ond cover, to receive a radio signal, the dipole antenna
is coupled to the circuit board to provide the received
radio signal to the at least one component, and the at
least one component decodes the received radio signal
into data to be output from the broadcast receiving ap-
paratus to a display apparatus that is external to the
broadcast receiving apparatus.
[0012] The antenna pattern may include a first antenna
pattern and a second antenna pattern configured with
the same length as a length of the first antenna pattern
and the first antenna pattern and the second antenna
pattern may be configured as an interdigital structure.
[0013] A portion of the first antenna pattern and a por-
tion of the second antenna pattern may be arranged to
be adjacent to each other.
[0014] The portion of the first antenna pattern and the
portion of the second antenna pattern may be arranged
to be interlaced with each other.
[0015] The first antenna pattern may include a first ra-
diator and a first branch radiator diverged from the first
radiator and the second antenna pattern may include a
second radiator and a second branch radiator diverged
from the second radiator.
[0016] A portion of the second radiator, a portion of the
first radiator, the second branch radiator, and the first
branch radiator may be sequentially arranged in parallel
to each other.
[0017] Each of the first and second radiators may in-
clude a first part, a second part bent from the first part,
and a third part bent from the second part, the first branch
radiator may be diverged from the second part of the first
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radiator, and the second branch radiator may be diverged
from the second part of the second radiator.
[0018] The second part of the first radiator and the sec-
ond part of the second radiator may be arranged in par-
allel to each other, and the third part of the second radi-
ator, the third part of the first radiator, the second branch
radiator, and the first branch radiator may be sequentially
arranged in parallel to each other.
[0019] Each of the first and second antenna patterns
may include a first path from a fore end of the first part
to a fore end of the third part and a second path from the
fore end of the first part to fore ends of the first and second
branch radiators.
[0020] The first path and the second path may be con-
figured in such a way that a length of the first path and a
length of the second path are different to receive frequen-
cies in different bands.
[0021] The first path may be set to receive a signal in
a very high frequency (VHF) band, and the second path
may be set to receive a signal in an ultra high frequency
(UHF) band.
[0022] The length of the first path may be set to 43 cm
and the length of the second path may be set to 16 cm.
[0023] The first and second radiators may include first
and second curve parts curved with the same curvature,
the first and second branch radiators may include first
and second branch curve parts curved with the same
curvature, and the second curve part, the first curve part,
the second branch curve part, and the first branch curve
part may be sequentially arranged in parallel to each oth-
er.
[0024] The circuit board may include a first coupling
member coupled to a feeding point and a second coupling
member coupled to a ground point, and the dipole an-
tenna may contact the first and second coupling mem-
bers and is thereby coupled to the circuit board.
[0025] The first and second coupling members may
include a "C" type clip that elastically contacts the first
and second antenna patterns, respectively.
[0026] The first coupling member may elastically con-
tacts a fore end portion of the first part of the first radiator,
and the second coupling member may elastically contact
a fore end portion of the first part of the second radiator.
[0027] The antenna may be a laser direct structuring
(LDS) antenna.
[0028] According to an aspect of the present disclo-
sure, a broadcast receiving apparatus includes a first
cover with a circuit board arranged thereon, at least one
component on the circuit board, a second cover coupled
to the first cover, and a dipole antenna arranged on an
inner surface of the second cover and including first and
second antenna patterns configured as an interdigital
structure, to receive a radio signal, the dipole antenna is
connected to the circuit board to provide the received
radio signal to the at least one component, and the at
least one component decodes the received radio signal
into data to be output from the broadcast receiving ap-
paratus to a display apparatus that is external to the

broadcast receiving apparatus.
[0029] The first and second antenna patterns may in-
clude first and second radiators and first and second
branch radiators diverged inward from the first and sec-
ond radiators, respectively, a portion of the first radiator
may be arranged between a portion of the second radi-
ator and the second branch radiator, and the second
branch radiator may be arranged between the portion of
the first radiator and the first branch radiator.
[0030] The dipole antenna may be a laser direct struc-
turing (LDS) antenna.
[0031] According to an aspect of the present disclo-
sure, a set-top box includes a first cover, a circuit board
on the first cover, at least one component on the circuit
board, a second cover coupled to the first cover, a dipole
antenna, having first and second antenna patterns ar-
ranged as an interdigital structure, arranged on an inner
surface of the second cover, to receive a radio signal,
the dipole antenna being coupled to the circuit board to
provide the received radio signal to the at least one com-
ponent, and the at least one component to decode the
received radio signal into audio and video data, and a
signal outputter to output the audio and video data from
the set-top box to a display apparatus that is external to
the set-top box.
[0032] Additional and/or other aspects and advantag-
es of the invention will be set forth in part in the description
which follows and, in part, will be obvious from the de-
scription, or may be learned by practice of the invention.

BRIEF DESCRIPTION OF THE DRAWING

[0033] The above and/or other aspects of the present
disclosure will be more apparent by describing certain
exemplary embodiments of the present disclosure with
reference to the accompanying drawings, in which:

FIG. 1 is a diagram showing a broadcast receiving
system including a broadcast receiving apparatus
and a display apparatus according to an exemplary
embodiment of the present disclosure;

FIG. 2 is a schematic block diagram showing a con-
figuration of the broadcast receiving apparatus
shown in FIG. 1;

FIG. 3 is a perspective view of the broadcast receiv-
ing apparatus shown in FIG. 1;

FIG. 4 is an exploded perspective view of the broad-
cast receiving apparatus shown in FIG. 3;

FIG. 5 is a plan view of an antenna shown in FIG. 4;

FIG. 6 is a cross-sectional view of the broadcast re-
ceiving apparatus taken along a line I - I shown in
FIG. 3; and
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FIG. 7 is a plan view showing an antenna according
to another embodiment of the present disclosure.

DETAILED DESCRIPTION

[0034] Certain exemplary embodiments of the present
disclosure will now be described in greater detail with
reference to the accompanying drawings. The exemplary
embodiments of the present disclosure will be described
with reference to most appropriate exemplary embodi-
ments to understand the technical features of the present
disclosure, the technical features of the present disclo-
sure is not limited by the described exemplary embodi-
ments, and the present disclosure is embodied as exem-
plary embodiments to be described below.
[0035] Accordingly, various modifications may be
made to a technical range of the present disclosure
through exemplary embodiments to be described below
and the modified exemplary embodiment is within the
technical scope of the present disclosure. In addition,
with regard to reference numeral of the accompanying
drawings for better understanding of the following exem-
plary embodiments of the present disclosure, related
components among components that perform the same
function in each exemplary embodiment are denoted by
the same or similar reference numerals. In addition, in
the drawings, for better understanding of the following
exemplary embodiments of the present disclosure, some
components are exaggerated, but not on an actual scale.
[0036] FIG. 1 is a diagram showing a broadcast receiv-
ing system 1 including a broadcast receiving apparatus
10 and a display apparatus 20 according to an exemplary
embodiment of the present disclosure.
[0037] As shown in FIG. 1, the broadcast receiving ap-
paratus 10 and the display apparatus 20 may be con-
nected to each other through a cable 30 and may transmit
a signal of the broadcast receiving apparatus 10 to the
display apparatus 20.
[0038] As shown in FIG. 1, the broadcast receiving ap-
paratus 10 may be a set-top box (STB) and, hereinafter,
an example in which the broadcast receiving apparatus
10 is a STB will be described.
[0039] The broadcast receiving apparatus 10 may de-
code an externally received signal into decoded data,
and provide the decoded data to the display apparatus
20 through the cable 30, so that the display apparatus
20 may thereby output various contents including video
and audio.
[0040] A signal received through the broadcast receiv-
ing apparatus 10 may include a signal of various contents
such as a webpage, a game, and video-on-demand
(VOD) as well as a signal general broadcast content and,
thereby, the display apparatus 20 may output various
types of contents.
[0041] The display apparatus 20 may be a TV, a mon-
itor, or the like, for displaying an image and may include
any one of a liquid crystal display (LCD) panel, a light
emitting diode (LED) panel, and an organic light emitting

diode (OLED) panel.
[0042] The display apparatus 20 may include an audio
device to reproduce an audio signal received through the
broadcast receiving apparatus 10.
[0043] The display apparatus 20 may include only a
minimum number of components for outputting a signal
transmitted from the broadcast receiving apparatus 10
in the form of video and audio. For example, a plurality
of components including, for example, in a controller, a
manipulator, a power source, and so on of the display
apparatus 20 may be arranged inside the broadcast re-
ceiving apparatus 10.
[0044] Thereby, an operation of the display apparatus
20 may be controlled through the cable 30 connected to
the broadcast receiving apparatus 10. For example, the
broadcast receiving apparatus 10 may transmit data, a
control signal, power, and so on for an operation of the
display apparatus 20 as well as a signal related to audio
and video to the display apparatus 20 through the cable
30.
[0045] As such, the number of components arranged
inside the display apparatus 20 may be minimized and
the display apparatus 20 may be connected to the sep-
arate broadcast receiving apparatus 10 through the cable
30, thereby configuring an ultra thin type system.
[0046] FIG. 2 is a schematic block diagram showing a
configuration of the broadcast receiving apparatus 10
shown in FIG. 1.
[0047] The broadcast receiving apparatus 10 may in-
clude a signal receiver 11, a signal processor 12, a signal
outputter 13, and a controller 14.
[0048] The signal receiver 11 may externally receive
a signal of terrestrial broadcast, cable broadcast, satellite
broadcast, and so on. The signal received through the
signal receiver 11 may be an analog type or digital type
signal.
[0049] As described above, the signal receiver 11 may
transmit and receive various types of data, a control sig-
nal, and so on as well as a general broadcast signal.
[0050] Thereby, the broadcast receiving system 1 in-
cluding the broadcast receiving apparatus 10 and the
display apparatus 20 may provide various multimedia
contents based on bidirectional communication such as
an Internet protocol television (IPTV) and an over the top
(OTT) service as well as a function of outputting the re-
ceived broadcast signal.
[0051] The signal receiver 11 is a component for ex-
ternally transmitting and receiving a signal and, thus, may
be configured to additionally receive a control signal
transmitted from a separate remote controller. For exam-
ple, the signal receiver 11 may further include an infrared
receiver and, thus, may receive an infrared signal trans-
mitted from a general remote controller, and a user may
remotely control the broadcast receiving apparatus 10
and the display apparatus 20 through a remote controller.
The control signal transmitted from the remote controller
may be various types of radio signals as well as an in-
frared signal and the signal receiver 11 may be config-
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ured to receive various types of radio signals transmitted
from a remote controller.
[0052] As shown in FIG. 2, the signal receiver 11 may
include an antenna 300 and an input terminal 120.
[0053] The antenna 300 may transmit and receive a
radio signal such as a radio frequency (RF) signal.
[0054] The antenna 300 may transmit various types of
radio signals via, for example, a ground wave, long term
evolution (LTE), long term evolution-advanced (LTE-A),
code division multiple access (CDMA), Bluetooth, WIFI,
global positioning system (GPS), wireless LAN, infrared
communication, ultra wideband (UWB), Zigbee, near
field communication (NFC), and so on and the antenna
300 may include a wideband antenna or a plurality of
antennas to transmit and receives a radio signal in vari-
ous frequency bands.
[0055] A detailed configuration and function of the an-
tenna 300 will be described below.
[0056] The input terminal 120 may be connected to an
external device for transmitting a signal, data, and so on
through a separate cable and the signal transmitted from
the external device may be received by the signal receiv-
er 11 through the input terminal 120.
[0057] The input terminal 120 may include a plurality
of input terminals and the plurality of input terminals 120
may include a universal serial bus (USB) connector, an
RJ-45 connector, an RJ-11 connector, a high definition
multimedia interface (HDMI) connector, a digital vid-
eo/visual interface (DVI) connector, a mobile high-defi-
nition link (MHL) connector, an optical connector, or the
like.
[0058] For example, the plurality of input terminals 120
may include an RJ-45 connector and the RJ-45 connec-
tor may be connected to an external Internet server
through an unshielded twisted pair (UTP) cable. Thereby,
the broadcast receiving apparatus 10 may be connected
to the Internet to transmit and receive data in real time
and may provide a bidirectional television service func-
tion such as VOD, web surfing, and home shopping
through the display apparatus 20.
[0059] The plurality of input terminals 120 may be con-
nected to various external devices such as a computer,
a notebook computer, a smart pad, a portable terminal,
and a DVD player through a cable and a signal input to
the input terminals 120 from various external devices
may be transmitted to the display apparatus 20 through
the signal processor 12 and the signal outputter 13.
[0060] The signal processor 12 may divide a signal re-
ceived from the signal receiver 11 into video and audio
data, and so on. In addition, the signal processor 12 may
modulate the video and audio data according to a pre-
determined standard and transmit the video and audio
data to the signal outputter 13.
[0061] The signal outputter 13 may output the video
and audio data modulated by the signal processor 12,
and the cable 30 may connect a connector of the signal
outputter 13 and a connector of the display apparatus 20
to transmit the video and audio data output from the signal

outputter 13 to the display apparatus 20.
[0062] Thereby, the display apparatus 20 may output
the signal received by the signal receiver 11 as various
contents in the form of video and audio.
[0063] However, the signal processor 12 and the signal
outputter 13 may be the same as or similar to a config-
uration of a typical broadcast receiving apparatus and,
thus, a detailed description thereof will be omitted.
[0064] The broadcast receiving apparatus 10 may in-
clude the controller 14 for controlling the signal receiver
11, the signal processor 12, and the signal outputter 13.
As described above, the controller 14 may control an
operation of the broadcast receiving apparatus 10 and,
simultaneously, may also control an operation of the dis-
play apparatus 20 connected through the cable 30. Ac-
cordingly, the display apparatus 20 does not include a
separate controller and, thus, a thickness of the display
apparatus 20 may be further thinned.
[0065] FIG. 3 is a perspective view of the broadcast
receiving apparatus 10 shown in FIG. 1. FIG. 4 is an
exploded perspective view of the broadcast receiving ap-
paratus 10 shown in FIG. 3.
[0066] Hereinafter, with reference to FIGS. 3 and 4, a
configuration and structure of the broadcast receiving ap-
paratus 10 will be described in detail.
[0067] As shown in FIGS. 3 and 4, the broadcast re-
ceiving apparatus 10 may include a first cover 100 and
a second cover 200 that form an outer appearance.
[0068] A circuit board 110 may be disposed on the first
cover 100, and the second cover 200 may be coupled to
an upper portion of the first cover 100.
[0069] The second cover 200 may be coupled to the
upper portion of the first cover 100 to cover the circuit
board 110 and a plurality of components coupled to the
circuit board 110.
[0070] The circuit board 110 may be a printed circuit
board (PCB) and may be a flexible printed circuit board
(FPCB).
[0071] Various electronic components for an operation
of the broadcast receiving apparatus 10 may be installed
on the circuit board 110, and the plurality of input termi-
nals 120 may be arranged at one side of the broadcast
receiving apparatus 10 as shown in FIG. 4.
[0072] The plurality of input terminals 120 may be dis-
posed on the circuit board 110 to be adjacent to a rear
surface portion of the broadcast receiving apparatus 10,
and the plurality of input terminals 120 disposed on the
rear surface portion of the broadcast receiving apparatus
10 may be connected to various external devices through
a separate cable, as described above.
[0073] A plurality of components included in the signal
processor 12, the signal outputter 13, and the controller
14 may be installed on the circuit board 110, and a power
supply (not shown) for driving the broadcast receiving
apparatus 10 and a storage (not shown) for storing a
program for driving the broadcast receiving apparatus 10
and received signals and data may be coupled to the
circuit board 110.
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[0074] The second cover 200 may include a second
plate 210 facing a first plate 101 of the first cover 100
and a lateral wall portion that surrounds an edge of the
second plate 210.
[0075] The lateral wall portion of the second cover 200
may surround an edge of the first plate 101 of the first
cover 100 and, therethrough, the circuit board 110 and
components installed on the circuit board 110 may be
accommodated in the second cover 200.
[0076] A display portion 221 for displaying an operation
state of the broadcast receiving apparatus 10 may be
disposed on a front surface 220 of the second cover 200,
included in the lateral wall portion and an inputter (not
shown) for receiving a user command may be disposed
on the display portion 221.
[0077] The display portion 221 disposed on the front
surface 220 of the second cover 200 may display a type
of a signal received by the broadcast receiving apparatus
10, information on a channel, and information on opera-
tion states of the broadcast receiving apparatus 10 and
the display apparatus 20.
[0078] In addition, the broadcast receiving apparatus
10 may display a type of a signal received by the broad-
cast receiving apparatus 10, information on a channel,
and information on operation states through the display
apparatus 20 without a separate display portion.
[0079] As shown in FIGS. 3 and 4, the broadcast re-
ceiving apparatus 10 may include at least one antenna
300 that is disposed on the second cover 200 and is
connected to the circuit board 110.
[0080] The antenna 300 may be disposed on an inner
surface of the second cover 200 and, in more detail, the
antenna 300 may be arranged on the inner surface of
the second plate 210 to face the circuit board 110.
[0081] The antenna 300 may be arranged on the sec-
ond cover 200 of the broadcast receiving apparatus 10
to easily receive an external radio signal.
[0082] For convenience of description, in FIGS. 3 and
4, the antenna 300 arranged on the inner surface of the
second plate 210 is indicated by dotted lines.
[0083] As shown in FIGS. 3 and 4, the antenna 300
may include a pair of antenna patterns 31 and 32 (refer
to FIG. 5) and the antenna 300 may be a dipole antenna
including the pair of antenna patterns 31 and 32.
[0084] The circuit board 110 may include a feeding
point 111 and a ground point 112, and the feeding point
111 and the ground point 112 may be disposed on an
upper surface of the circuit board 110, facing the antenna
300.
[0085] First and second coupling members 111C and
112C may be coupled to the feeding point 111 and the
ground point 112, respectively.
[0086] The first coupling member 111C coupled to the
feeding point 111 may be connected to the antenna 300
to feed electricity to the antenna 300. To this end, the
first coupling member 111C may be formed of a conduc-
tive metallic material such as copper, silver, and gold.
[0087] The second coupling member 112C coupled to

the ground point 112 may be connected to the antenna
300 to ground the antenna 300. To this end, the second
coupling member 112C may also be formed of a conduc-
tive metallic material such as copper, silver, and gold.
[0088] In more detail, the first coupling member 111C
coupled to the feeding point 111 may be connected to
any one of the pair of antenna patterns 31 and 32 to feed
electricity, and the second coupling member 112C cou-
pled to the ground point 112 may be connected to another
of the pair of antenna patterns 31 and 32, which is not
connected to the first coupling member 111C, to ground
the connected antenna pattern.
[0089] To this end, the pair of antenna patterns 31 and
32 may resonate at a predetermined resonance frequen-
cy to radiate an electromagnetic wave and, therethrough,
signals may be transmitted.
[0090] The antenna 300 including the aforementioned
first and second antenna patterns 31 and 32 may function
as a dipole antenna. To this end, a total length of the first
antenna pattern 31 and the second antenna pattern 32
may be configured as λ/2 of a receivable frequency band
and each length of the first and second antenna patterns
31 and 32 may be configured as λ/4 of the receivable
frequency band.
[0091] However, the configuration in which the first and
second antenna patterns 31 and 32 function as a dipole
antenna is the same as or similar to the prior art and,
thus, a detailed description thereof will be omitted.
[0092] As shown in FIG. 4, when the second cover 200
is decoupled from the first cover 100, the antenna 300
arranged on the inner surface of the second cover 200
and the first and second coupling members 111C and
112C arranged on the circuit board 110 may be spaced
apart from each other and, when the second cover 200
and the first cover 100 are coupled, the first and second
antenna patterns 31 and 32 may come in contact with
the first and second coupling members 111C and 112C
to be electrically connected to the circuit board 110.
[0093] Therethrough, the signals and data received by
the antenna 300 may be transmitted to the signal proc-
essor 12, and the signal decoded through the signal proc-
essor 12 may be transmitted to the display apparatus 20
from the signal outputter 13 through the cable 30.
[0094] FIG. 5 is a plan view of the antenna 300 shown
in FIG. 4.
[0095] Hereinafter, a detailed configuration and func-
tion of the antenna 300 will be described in detail with
reference to FIG. 5.
[0096] As described above, the antenna 300 may be
a dipole antenna including the pair of antenna patterns
31 and 32.
[0097] As shown in FIG. 5, the pair of antenna patterns
31 and 32 included in the antenna 300 may include the
first antenna pattern 31 and the second antenna pattern
32 configured with the same length as the first antenna
pattern 31.
[0098] Therethrough, the first antenna pattern 31 and
the second antenna pattern 32 may function as a dipole
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antenna.
[0099] A portion of the first antenna pattern 31 and a
portion of the second antenna pattern 32 may be ar-
ranged to be adjacent to each other on the inner surface
of the second cover 200 and, in more detail, the portion
of the first antenna pattern 31 and the portion of the sec-
ond antenna pattern 32 may be arranged to be interlaced
with each other. That is, the first antenna pattern 31 and
the second antenna pattern 32 may be interlaced with
each other on the second plate 210 and may be config-
ured as an interdigital structure.
[0100] A length of the antenna 300 may be determined
according to a wavelength of a signal to be received
through the antenna 300 and, accordingly, as a wave-
length of the signal to be received through the antenna
300 is increased, the length of the antenna 300 for re-
ceiving the signal may also be increased.
[0101] However, according to a recent tendency to-
ward a small-sized, thinned, and compact electronic de-
vice, the size and shape of the broadcast receiving ap-
paratus 10 may also be small-sized, thinned, and com-
pact.
[0102] Accordingly, the portions of the first antenna
pattern 31 and the second antenna pattern 32 may be
interlaced with each other and may be configured as an
interdigital structure and, thus, the second cover 200 with
the first and second antenna patterns 31 and 32 arranged
thereon may be small-sized and, simultaneously, reduc-
tion in reception efficiency of the first and second antenna
patterns 31 and 32 may be minimized. Thereby, signals
may be smoothly received through the antenna 300 in-
stalled in the broadcast receiving apparatus 10 without
a separate cable and the broadcast receiving apparatus
10 may also be compact.
[0103] To this end, the first antenna pattern 31 and the
second antenna pattern 32 may be formed by bending
portions of a linear pattern with a long shape and the bent
portions of the second antenna pattern 32 may be ar-
ranged between the bent portions of the first antenna
pattern 31, thereby minimizing an area on the second
cover 200, occupied by the first antenna pattern 31 and
the second antenna pattern 32.
[0104] In addition, the antenna 300 including the first
and second antenna patterns 31 and 32 may include a
dual band antenna to receive a frequency of a plurality
of bandwidths.
[0105] In detail, the first antenna pattern 31 may in-
clude a first radiator 311 and a first branch radiator 312
diverged from the first radiator 311 and the second an-
tenna pattern 32 may include a second radiator 321 and
a second branch radiator 322 diverged from the second
radiator 321.
[0106] The first branch radiator 312 and the second
branch radiator 322 may be diverged inward from the
first radiator 311 and the second radiator 321, respec-
tively and may be diverged in a direction toward a center
of the antenna 300.
[0107] The lengths of the first and second radiators

311 and 321 may be set to λ/4 of a first band frequency
as a reception target.
[0108] The first and second branch radiators 312 and
322 diverged from the first and second radiators 311 and
321 may share portions of the first and second radiators
311 and 321 with the first and second radiators 311 and
321 and, accordingly, the sum of lengths of the shared
radiators of the first and second radiators 311 and 321
and the first and second branch radiators 312 and 322
may be set to λ/4 of a second band frequency as a re-
ception target, respectively.
[0109] Thereby, the first and second antenna patterns
31 and 32 may function as a dual band antenna for si-
multaneously receiving the first and second band fre-
quencies.
[0110] The first and second antenna patterns 31 and
32 may include additional branch radiators in addition to
the aforementioned first and second branch radiators 312
and 322 and, therethrough, a plurality of band frequen-
cies may be simultaneously received.
[0111] As described above, the length of the antenna
300 may be determined according to a wavelength of a
signal as a reception target and, accordingly, the lengths
of the first and second radiators 311 and 321 and the first
and second branch radiators 312 and 322 may be
changed according to wavelengths of the first and second
band frequencies.
[0112] The reception efficiency of signals received
from the first and second radiators 311 and 321 and the
first and second branch radiators 312 and 322 may be
maximum when the first and second radiators 311 and
321 and the first and second branch radiators 312 and
322 are shaped like a straight line but, when the first and
second radiators 311 and 321 and the first and second
branch radiators 312 and 322, which are arranged on the
inner surface of the second cover 200, are shaped like
a straight line, a diameter of the second plate 210 needs
to be greater than the sum of the length of the first radiator
311 and the length of the second radiator 321.
[0113] Accordingly, to minimize the size of the second
plate 210 arranged on the first and second antenna pat-
terns 31 and 32 functioning as a dual band and to, simul-
taneously, minimize reduction in reception efficiency of
the first and second antenna patterns 31 and 32, the first
and second antenna patterns 31 and 32 may be config-
ured as an interdigital structure.
[0114] In detail, as shown in FIG. 5, the first radiator
311 may include a first part 3111, a second part 3112
bent from the first part 3111, and a third part 3113 bent
from the second part 3112 and the second radiator 321
may include a first part 3211, a second part 3212 bent
from the first part 3211, and a third part 3213 bent from
the second part 3212.
[0115] The first branch radiator 312 may be diverged
on the second part 3112 of the first radiator 311 and the
second branch radiator 322 may be diverged on the sec-
ond part 3212 of the second radiator 321.
[0116] For example, as shown in FIG. 5, the first an-
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tenna pattern 31 and the second antenna pattern 32 may
be shaped like a plurality of alphabets "E" that are inter-
laced to face each other and, thereby configuring the
compact second cover 200 with the first and second an-
tenna patterns 31 and 32 arranged on the inner surface
thereof.
[0117] The second part 3112 of the first radiator 311
and the second part 3212 of the second radiator 321 may
be arranged in parallel to each other.
[0118] The first part 3111, the first branch radiator 312,
and the third part 3113 of the first radiator 311 may be
formed to extend in a perpendicular direction toward the
second antenna pattern 32 from the second part 3112
and the first part 3211, the second branch radiator 322,
and the third part 3213 of the second radiator 321 may
be formed to extend in a perpendicular direction toward
the first antenna pattern 31 from the second part 3212.
[0119] The third part 3213 of the second radiator 321,
the third part 3113 of the first radiator 311, the second
branch radiator 322, and the first branch radiator 312
may be sequentially arranged in parallel to each other.
Thereby, a portion of the second radiator 321, a portion
of the first radiator 311, the second branch radiator 322,
and the first branch radiator 312 may be sequentially ar-
ranged in parallel to each other.
[0120] Although FIG. 5 illustrates an example in which
portions of the first and second radiators 311 and 321
are perpendicularly bent, an angle at which each portion
of the first and second radiators 311 and 321 is bent may
be changed to various angles for minimizing the size of
the second plate 210 with the first and second antenna
patterns 31 and 32 arranged thereon and for simultane-
ously maintaining appropriate reception efficiency of the
antenna 300.
[0121] In addition, intervals of the third part 3213 of the
second radiator 321, the third part 3113 of the first radi-
ator 311, the second branch radiator 322, and the first
branch radiator 312, which are sequentially arranged in
parallel to each other, may be configured to be equal,
thereby effectively preventing interference of electro-
magnetic waves that may be radiated when the third part
3213 of the second radiator 321, the third part 3113 of
the first radiator 311, the second branch radiator 322,
and the first branch radiator 312 are adjacently arranged.
Thereby, although the first antenna pattern 31 and the
second antenna pattern 32 are arranged to be interlaced
with each other, reduction in reception efficiency of a sig-
nal may be prevented.
[0122] However, the shape and arrangement of the
first antenna pattern 31 and the second antenna pattern
32 that are arranged as an interdigital structure may be
changed in various ways to configure a compact shape
of the second cover 200 and to simultaneously minimize
reduction in reception efficiency of a signal received
through the antenna 300.
[0123] For example, the first and second antenna pat-
terns 31 and 32 may be coupled to the inner surface of
the second cover 200 to configure a meander structure

or a comb structure and, thus, may easily receive a fre-
quency in various bands on the compact second cover
200.
[0124] As described above, the first antenna pattern
31 may include the first radiator 311 and the first branch
radiator 312 diverged from the first radiator 311 and the
second antenna pattern 32 may include the second ra-
diator 321 and the second branch radiator 322 diverged
from the second radiator 321 to function as a dual band
antenna that simultaneously receives the first and sec-
ond band frequencies.
[0125] In more detail, the first and second antenna pat-
terns 31 and 32 may include first paths P11 and P21 from
fore ends 3111T and 3211T of the first parts 3111 and
3211 to fore ends 3113T and 3213T of the third parts
3113 and 3213 and second paths P12 and P22 from the
fore ends 3111T and 3211T of the first parts 3111 and
3211 to fore ends 312T and 322T of the first and second
branch radiators 312 and 322.
[0126] A length of the first path P11 of the first antenna
pattern 31 and a length of the first path P21 of the second
antenna pattern 32 may be set to be equal and a length
of the second path P12 of the first antenna pattern 31
and a length of the second path P22 of the second an-
tenna pattern 32 may be set to be equal.
[0127] To receive frequencies in different bands
through the first paths P11 and P21 and the second paths
P12 and P22, a length of the first paths P11 and P21 and
a length of the second paths P12 and P22 may be set to
be different.
[0128] A length of each of the first paths P11 and P21
of the first and second antenna patterns 31 and 32 that
function as a dual-band dipole antenna may be set to λ/4
of a first band frequency and a length of each of the sec-
ond paths P12 and P22 may be set to λ/4 of the second
band frequency different from the first band frequency.
[0129] For example, the antenna 300 may receive a
very high frequency (VHF) (e.g., 174 MHz to 223 MHz)
as the first band frequency and may receive an ultra high
frequency (UHF) band frequency (e.g., 470 MHz to 860
MHz) as the second band frequency.
[0130] The first paths P11 and P21 may be set to re-
ceive a signal in a VHF band and the second paths P12
and P22 may be set to receive a signal in a UHF band
and, accordingly, the first paths P11 and P21 may be set
to be longer than the second paths P12 and P22.
[0131] In detail, a length of each of the first paths P11
and P21 may be set to λ/4 of the VHF band frequency
and, for example, may be set to 43 cm. A length of each
of the second paths P12 and P22 may be set to λ/4 of
the UHF band frequency and, for example, may be set
to 16 cm.
[0132] The second paths P12 and P22 share portions
of the first paths P11 and P21, i.e., portions of the first
and second radiators 311 and 321 and, thus, a total
length of the first and second antenna patterns 31 and
32 that function as a dual band antenna may be reduced.
That is, in the aforementioned example, a length of the
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second branch radiators 312 and 322 may be set to be
equal to or less than 16 cm.
[0133] The first and second band frequency may be
various types of radio signal using LTE, LTE-A, CDMA,
Bluetooth, WIFI, GPS, wireless LAN, infrared communi-
cation, UWB, Zigbee, NFC, and so on in addition to the
aforementioned VHF and UHF band signal. However,
lengths of the first paths P11 and P21 and the second
paths P12 and P22 may be changed according to a wave-
length of a signal to be received through the antenna 300
and, accordingly, shapes of the first and second antenna
patterns 31 and 32 may also be changed.
[0134] The antenna 300 including the first and second
antenna patterns 31 and 32 that function as a dual-band
dipole antenna may be a laser direct structuring (LDS)
antenna. Accordingly, patterns with various shapes may
be designed on the second cover 200 using a laser and
the designed pattern may be plated with conductive metal
such as copper and nickel and, accordingly, the first and
second antenna patterns 31 and 32 with various shapes
may be easily embodied on the second cover 200.
[0135] According to the aforementioned embodiment
of the present disclosure, although the antenna 300 is a
dipole antenna including the first and second antenna
patterns 31 and 32, the first and second antenna patterns
31 and 32 may each be configured as a monopole an-
tenna for receiving signals in different bands.
[0136] For example, a length of the first radiator 311
of the first antenna pattern 31 may be set as λ/4 of the
first band frequency and a length of the second radiator
321 of the second antenna pattern 32 may be set as λ/4
of the second band frequency, the sum of a length of the
first branch radiator 312 included in the second path P12
of the first antenna pattern 31 and a length of a portion
of the first radiator 311 may be set as λ/4 of the third band
frequency, and the sum of a length of the second branch
radiator 322 included in the second path P22 of the sec-
ond antenna pattern 32 and a length of a portion of the
second radiator 321 may be set as λ/4 of a fourth band
frequency and, accordingly, the first to fourth band fre-
quencies may be simultaneously received through the
antenna 300.
[0137] To operate the first and second antenna pat-
terns 31 and 32 as a dual-band monopole antenna, re-
spectively, the first and second antenna patterns 31 and
32 may received electricity from the circuit board 110
and, simultaneously, may be grounded to a ground sur-
face of the circuit board 110.
[0138] The aforementioned first and second antenna
patterns 31 and 32 that operate as a dual-band monopole
antenna may include a planar inverted antenna (PIFA).
[0139] The antenna 300 including the first and second
antenna patterns 31 and 32 may be replaced by antennas
with various shapes and types, which are arranged on
the inner surface of the second cover 200 and, simulta-
neously, configure the compact size of the broadcast re-
ceiving apparatus 10 as well as the aforementioned type
of antenna.

[0140] FIG. 6 is a cross-sectional view of the broadcast
receiving apparatus 10 taken along a line I - I shown in
FIG. 3.
[0141] As shown in FIG. 6, the first coupling member
111C coupled to the feeding point 111 of the circuit board
110 and the second coupling member 112C coupled to
the ground point 112 may include a "C" type clip that is
shaped like an approximate alphabet "C" and formed of
a metallic material.
[0142] The first and second coupling members 111C
and 112C may protrude in an upward direction toward
the first and second antenna patterns 31 and 32 arranged
on the feeding point 111 and the ground point 112 and,
accordingly, the second cover 200 may be coupled to
the first cover 100 to allow the first and second coupling
members 111C and 112C to elastically contact the first
and second antenna patterns 31 and 32. Thereby, the
antenna 300 and the circuit board 110 may be electrically
connected.
[0143] In addition, the first and second coupling mem-
bers 111C and 112C may include an elastic "C" type clip
to fixedly maintain contact with the first and second ra-
diators 311 and 321.
[0144] The first coupling member 111C may elastically
contact a fore end portion adjacent to the fore end 3111T
of the first part 3111 of the first radiator 311 and the sec-
ond coupling member 112C may elastically contact a fore
end portion adjacent to the fore end 3211T of the first
part 3211 of the second radiator 321.
[0145] However, the aforementioned first and second
coupling members 111C and 112C may be replaced by
various shapes (e.g., a "Z" type clip and a "O" type clip)
for fixedly maintaining contact with the first and second
radiators 311 and 321 as well as the shape of the "C"
type clip shown in FIG. 6.
[0146] The first and second antenna patterns 31 and
32 arranged on the inner surface of the second plate 210
may also be arranged on an inner surface of the lateral
wall portion surrounding an edge of the second plate 210.
[0147] For example, portions of the first and second
antenna patterns 31 and 32 arranged on the inner surface
of the second plate 210 may be bent from the inner sur-
face of the second plate 210 to extend along the inner
surface of the lateral wall portion. Thereby, the broadcast
receiving apparatus 10 including the second cover 200
may be configured to be further compact while maintain-
ing lengths of the first and second antenna patterns 31
and 32
[0148] The first and second antenna patterns 31 and
32 arranged on the second plate 210 may extend to the
lateral wall portion of the second cover 200 and, accord-
ingly, each fore end of the first and second antenna pat-
terns 31 and 32 arranged on the lateral wall portion may
be coupled directly to the circuit board 110 without a cou-
pling member.
[0149] FIG. 7 is a plan view showing an antenna 400
according to another embodiment of the present disclo-
sure.
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[0150] As shown in FIG. 7, the antenna 400 arranged
on an inner surface of the second cover 200 may be
configured with a shape containing a curve.
[0151] The antenna 400 may be a dipole antenna in-
cluding a pair of antenna patterns 41 and 42 and the pair
of antenna patterns 41 and 42 may include the first an-
tenna pattern 41 and the second antenna pattern 42 con-
figured with the same length as the first antenna pattern
41.
[0152] The antenna 400 according to another exem-
plary embodiment of the present disclosure may be con-
figured as a dual-band antenna similarly to the antenna
300 according to an exemplary embodiment of the
present disclosure shown in FIG. 5 and the first antenna
pattern 41 and the second antenna pattern 42 may be
interlaced with each other on the second plate 210 and
may be configured as an interdigital structure.
[0153] Hereinafter, with regard to a description of a
configuration and structure of the antenna 400 shown in
FIG. 7, a similar or repeated description of the antenna
300 shown in FIG. 5 will be omitted here.
[0154] As shown in FIG. 7, the first antenna pattern 41
may include a first radiator 411 that is partially curved
and a first branch radiator 412 that is diverged from the
first radiator 411 and is partially curved and the second
antenna pattern 42 may include a second radiator 421
that is partially curved and a second branch radiator 422
that is diverged from the second radiator 421 and is par-
tially curved.
[0155] The first and second branch radiators 412 and
422 may be diverged in an inward direction of the curved
first and second radiators 411 and 421 and, accordingly,
the first and second radiators 411 and 421 may surround
the first and second branch radiators 412 and 422 therein.
Accordingly, the second cover 200 with the first and sec-
ond antenna patterns 41 and 42 therein may be config-
ured to be further compact.
[0156] The first and second radiators 411 and 421 may
include first and second straight parts 4111 and 4211
with a straight shape and first and second curve parts
4112 and 4212 connected to the first and second straight
parts 4111 and 4211, respectively.
[0157] The first and second antenna patterns 41 and
42 may include a first path from fore ends 4111T and
4211T of the first and second straight parts 4111 and
4211 to fore ends 4112T and 4212T of the first and sec-
ond curve parts 4112 and 4212 and a second path from
the fore ends 4111T and 4211T of the first and second
straight parts 4111 and 4211 to fore ends 4122T and
4222T of first and second branch curve parts 4122 and
4222, respectively.
[0158] The first straight part 4111 and the second
straight part 4211 may be arranged to be symmetrical to
each other and the first curve part 4112 and the second
curve part 4212 may be curved with the same curvature
to face each other at a constant interval.
[0159] In addition, the first branch radiator 412 may
include a first branch straight part 4121 that is diverged

inward on the first curve part 4112 and is shaped like a
straight line and the first branch curve part 4122 connect-
ed to the first branch straight part 4121, and the second
branch radiator 422 may include a second branch straight
part 4221 that is diverged inward on the second curve
part 4212 and is shaped like a straight line and the second
branch curve part 4222 connected to the second branch
straight part 4221.
[0160] The first branch curve part 4122 and the second
branch curve part 4222 may be curved with the same
curvature to face each other at a constant interval.
[0161] The second curve part 4212, the first curve part
4112, the second branch curve part 4222, and the first
branch curve part 4122 may be sequentially arranged
inward from an external side of the antenna 400.
[0162] The second curve part 4212, the first curve part
4112, the second branch curve part 4222, and the first
branch curve part 4122 may be sequentially arranged in
parallel to each other with the same interval, thereby min-
imizing interference of electromagnetic waves radiated
from one another.
[0163] In addition, the second curve part 4212, the first
curve part 4112, the second branch curve part 4222, and
the first branch curve part 4122 may be shaped like an
arc with the same center and the second curve part 4212,
the first curve part 4112, the second branch curve part
4222, and the first branch curve part 4122 may be shaped
like an approximate concentric circle or a spiral.
[0164] Thereby, the size of the second plate 210 with
the first and second antenna patterns 41 and 42 arranged
thereon may be minimized, thereby configuring the
broadcast receiving apparatus 10 to be further compact.
[0165] The broadcast receiving apparatus 10 accord-
ing to the aforementioned embodiment of the present
disclosure may be configured in such a way that the an-
tennas 300 and 400 are arranged on the inner surface
of the second cover 200 and, accordingly, may transmit
and receive a radio signal without connection with a sep-
arate external antenna.
[0166] In addition, the antennas 300 and 400 may be
configured as a dual-band antenna and, simultaneously,
may be configured in such a way that the first antenna
patterns 31 and 41 and the second antenna patterns 32
and 42 are interlaced with each other and may be con-
figured as an interdigital structure, thereby minimizing
the size of the second cover 200 with the antennas 300
and 400 arranged thereon. Thereby, the size of the
broadcast receiving apparatus 10 may be minimized and
the compact broadcast receiving apparatus 10 may be
configured.
[0167] Although the diverse exemplary embodiments
of the present disclosure have been described thus far,
the embodiments of the present disclosure may be used
alone or in combination thereof, if necessary. In addition,
the configurations and operations of the exemplary em-
bodiments may be combined with at least one exemplary
embodiment of the present disclosure.
[0168] The foregoing exemplary embodiments and ad-
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vantages are merely exemplary and are not to be con-
strued as limiting the present disclosure. The present
teaching can be readily applied to other types of appa-
ratuses. Also, the description of the exemplary embodi-
ments of the present disclosure is intended to be illustra-
tive, and not to limit the scope of the claims, and many
alternatives, modifications, and variations will be appar-
ent to those skilled in the art.

Claims

1. A broadcast receiving apparatus comprising:

a first cover with a circuit board arranged ther-
eon;
at least one component on the circuit board;
a second cover coupled to the first cover; and
a dipole antenna comprising an antenna pattern
arranged on an inner surface of the second cov-
er, to receive a radio signal, wherein
the dipole antenna is coupled to the circuit board
to provide the received radio signal to the at least
one component, and
the at least one component decodes the re-
ceived radio signal into data to be output from
the broadcast receiving apparatus to a display
apparatus that is external to the broadcast re-
ceiving apparatus.

2. The broadcast receiving apparatus as claimed in
claim 1,
wherein the antenna pattern comprises a first anten-
na pattern and a second antenna pattern configured
with the same length as a length of the first antenna
pattern; and
wherein the first antenna pattern and the second an-
tenna pattern are configured as an interdigital struc-
ture.

3. The broadcast receiving apparatus as claimed in
claim 2,
wherein a portion of the first antenna pattern and a
portion of the second antenna pattern are arranged
to be adjacent to each other.

4. The broadcast receiving apparatus as claimed in
claim 3,
wherein the portion of the first antenna pattern and
the portion of the second antenna pattern are ar-
ranged to be interlaced with each other.

5. The broadcast receiving apparatus as claimed in
claim 4,
wherein the first antenna pattern comprises a first
radiator and a first branch radiator diverged from the
first radiator; and
wherein the second antenna pattern comprises a

second radiator and a second branch radiator di-
verged from the second radiator.

6. The broadcast receiving apparatus as claimed in
claim 5, wherein a portion of the second radiator, a
portion of the first radiator, the second branch radi-
ator, and the first branch radiator are sequentially
arranged in parallel to each other.

7. The broadcast receiving apparatus as claimed in
claim 6,
wherein each of the first and second radiators com-
prises a first part, a second part bent from the first
part, and a third part bent from the second part;
wherein the first branch radiator is diverged from the
second part of the first radiator; and
wherein the second branch radiator is diverged from
the second part of the second radiator.

8. The broadcast receiving apparatus as claimed in
claim 7,
wherein the second part of the first radiator and the
second part of the second radiator are arranged in
parallel to each other; and
wherein the third part of the second radiator, the third
part of the first radiator, the second branch radiator,
and the first branch radiator are sequentially ar-
ranged in parallel to each other.

9. The broadcast receiving apparatus as claimed in
claim 7, wherein each of the first and second antenna
patterns comprises a first path from a fore end of the
first part to a fore end of the third part and a second
path from the fore end of the first part to fore ends
of the first and second branch radiators.

10. The broadcast receiving apparatus as claimed in
claim 9, wherein the first path and the second path
are configured in such a way that a length of the first
path and a length of the second path are different to
receive frequencies in different bands.

11. The broadcast receiving apparatus as claimed in
claim 10,
wherein the first path is set to receive a signal in a
very high frequency (VHF) band; and
wherein the second path is set to receive a signal in
an ultra high frequency (UHF) band.

12. The broadcast receiving apparatus as claimed in
claim 11,
wherein the length of the first path is set to 43 cm; and
wherein the length of the second path is set to 16 cm.

13. The broadcast receiving apparatus as claimed in
claim 5,
wherein the first and second radiators comprise first
and second curve parts curved with the same cur-
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vature;
wherein the first and second branch radiators com-
prise first and second branch curve parts curved with
the same curvature; and
wherein the second curve part, the first curve part,
the second branch curve part, and the first branch
curve part are sequentially arranged in parallel to
each other.

14. The broadcast receiving apparatus as claimed in
claim 7,
wherein the circuit board comprises a first coupling
member coupled to a feeding point and a second
coupling member coupled to a ground point; and
wherein the dipole antenna contacts the first and
second coupling members and is thereby coupled
to the circuit board.

15. The broadcast receiving apparatus as claimed in
claim 14, wherein the first and second coupling mem-
bers comprise a "C" type clip that elastically contacts
the first and second antenna patterns, respectively.
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