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Description
Title of Invention: ELECTRONIC DEVICE WITH HEAT

RADIATION STRUCTURE USING AUDIO DEVICE
Technical Field

The present disclosure relates to an electronic device, and more particularly, to an

electronic device including a heat emission device.

Background Art

As electronic devices carried by individual users, such as mobile terminals, have
become popular, various communication protocols have been implemented. For
example, electronic devices are equipped with various functions for increasing user
convenience, such as connectivity to a commercial communication network, con-
nectivity to the Internet via a personal (wired/wireless) local area network (LAN), and
user authentication, contactless card payment (i.e., magnetic secure transmission
(MST)), or wireless charging by near field communication (NFC).

In general, an electronic device operates by a user command input by an input
device, such as keys or a touch screen. Recently, electronic devices which select and
execute functions in response to a user's voice command have been proposed, and
functions executed according to an embedded algorithm based on information sensed
through various sensors have also been proposed. For example, an electronic device
may activate/deactivate a display device or control the brightness of the display device
according to information sensed through a proximity sensor or an illumination sensor.
In the case of a closed-circuit camera, a recording mode may be changed according to
information sensed through a motion sensor.

As electronic devices are used more and more frequently, and are equipped with ad-
ditional various functions, electronic devices face the potential for performance
degradation caused by heat emission. For example, an illumination or flashlight
module, a constantly active closed-circuit camera, and a wired/wireless charging
module each generate a certain amount of heat during operation, thereby substantially
decreasing energy efficiency in the electronic device. The heat generated in an
electronic device may degrade the operation performance of an integrated circuit (IC)

chip (i.e., a processor or a communication module) within the electronic device.
Disclosure of Invention
Technical Problem

Embodiments of the present disclosure address at least the above-mentioned

problems and/or disadvantages and provide at least the advantages described below.

In accordance with an aspect of the present disclosure, an electronic device is
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provided for preventing the degradation of operation performance caused by heat
emission by forming a heat radiation structure with an audio device of the electronic

device.
In accordance with another aspect of the present disclosure, an electronic device is

provided with a simplified structure that prevents operation performance degradation
caused by heat emission without an additional heat radiation structure.

In accordance with another aspect of the present disclosure a heat radiation structure
is provided that includes a sound reflection plate for radiating heat in a predetermined
direction, and an electronic device for efficiently radiating heat generated from a heat

emission device through the sound reflection plate.

Solution to Problem

According to an embodiment, an electronic device includes a first housing, a speaker
module disposed on a surface of the first housing and configured to output sounds in a
first direction, a sound reflection plate mounted above the surface of the first housing
and having a first surface facing the speaker module, and a heat emission device
disposed on a second surface of the sound reflection plate. The sound reflection plate
may absorb heat generated from the heat emission device, and discharge the absorbed
heat to the outside through a space between the surface of the first housing and the first
surface of the sound reflection plate.

In accordance with another embodiment, an electronic device includes a first
housing, a circuit board accommodated in the first housing including at least a
processor and a communication module, a speaker module disposed on a surface of the
first housing and configured to output sounds in a first direction, a sound reflection
plate mounted above the surface of the first housing and having a first surface facing
the speaker module, a second housing fabricated of a transparent or semi-transparent
material and having one end engaged with the sound reflection plate, a microphone
module engaged with the other end of the second housing opposite to the sound re-
flection plate, and an illumination module mounted on a second surface of the sound
reflection plate. The processor may control at least one of the speaker module or the il-

lumination module based on audio data received through the microphone module.

Advantageous Effects of Invention

As is apparent from the following description, according to various embodiments of
the disclosure, an electronic device of the present disclosure may discharge heat
generated from a heat emission device by means of a sound radiation hole (or space) of
an audio device, thereby preventing degradation of the operation performance of an IC
chip. Further, since the electronic device does not need an additional device (i.e., a heat

radiation fan) or opening in order to form a radiation structure, the electronic device
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can be simplified and actively discharge heat. As the electronic device is simplified in
this manner, fabrication costs (i.e., material costs and labor costs required for
assembly) can be reduced.

Brief Description of Drawings

The above and other aspects, features and advantages of certain embodiments will be
more apparent from the following description taken in conjunction with the ac-
companying drawings, in which:

FIG. 1 is a block diagram illustrating an electronic device, according to an em-
bodiment;

FIG. 2 is an exploded perspective view illustrating an electronic device, according to
an embodiment;

FIG. 3 is a perspective view illustrating an electronic device, according to an em-
bodiment;

FIG. 4 is an internal perspective view illustrating an internal structure of an
electronic device, according to an embodiment;

FIG. 5 is a side view illustrating the structure of a part of an electronic device,
according to an embodiment;

FIG. 6 is a view illustrating an operation of an electronic device, according to an em-
bodiment;

FIG. 7 is a view illustrating examples of an electronic device, according to various
embodiments;

FIG. 8 is a perspective view illustrating an electronic device, according to an em-
bodiment;

FIG. 9 is an internal perspective view illustrating an electronic device, according to
an embodiment; and

FIG. 10 is a perspective view illustrating an electronic device, according to an em-
bodiment.

Mode for the Invention

Embodiments of the present disclosure are described with reference to the ac-
companying drawings.

The present disclosure may include various modifications and may have a plurality
of embodiments. Some embodiments are described in detail with reference to the ac-
companying drawings.

Terms including ordinal numbers such as "first” and "second"” may be used to
describe various corresponding components regardless of importance or order and are
used to distinguish one component from another without limiting the components. For

example, a first component may be referred to as a second component and vice versa
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without departing from the scope of the present disclosure. The expression "and/or"
means a combination of or a plurality of related items.

Further, relative expressions such as "front surface”, "rear surface”, "top surface",
and "bottom surface" as they are shown in the drawings may be replaced with ordinal
terms such as "first surface” and "second surface". The sequence of the ordinal
numbers such as "first" and "second"” is determined as mentioned or arbitrarily, and
thus may be changed freely when needed.

It is to be understood that a singular form may include plural forms, unless the

" "

context clearly dictates otherwise. In the present disclosure, the terms "have", "may
have", "include", or "may include" signifies the presence of a specific feature, number,
step, operation, component, part, or combination thereof, not excluding the presence of
one or more other features, numbers, steps, operations, components, parts, or com-
binations thereof.

Unless otherwise defined, terms and words, including technical or scientific terms,
used in the following description and claims may have the same meanings as generally
understood by those skilled in the art. Terms as generally defined in dictionaries may
be interpreted as having the same or similar meanings as contextual meanings of
related technology. Unless otherwise defined, terms should not be interpreted with
ideally or excessively formal meanings.

According to the present disclosure, an electronic device may be any device
equipped with a touch panel, and may also be called a terminal, a portable terminal, a
mobile terminal, a communication terminal, a portable communication terminal, a
portable mobile terminal, or a display device.

For example, an electronic device may be a smart phone, a portable phone, a
navigation device, a game console, a television (TV), an in-vehicle head unit, a laptop
computer, a tablet computer, a portable multimedia player (PMP), or a personal digital
assistant (PDA). An electronic device may be configured as a pocket-size portable
communication terminal equipped with a wireless communication function. Further, an
electronic device may be a flexible device or a flexible display device.

The electronic device may communicate with an external electronic device, such as a
server, or perform a task through interaction with an external electronic device. For
example, the electronic device may transmit an image captured by a camera and/or
location information detected by a sensor unit to a server through a network. The
network may be, but not limited to, a mobile or cellular communication network, an
LAN, a wireless local area network (WLAN), a wide area network (WAN), the
Internet, or a small area network (SAN).

FIG. 1 is a block diagram illustrating an electronic device 10, according to an em-

bodiment.
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Referring to FIG. 1, the electronic device 10 may include the whole or part of an
electronic device (for example, an electronic device 100 or 200 illustrated in FIG. 2 or
FIG. 8, respectively) according to later-described embodiment(s). The electronic
device 10 may include one or more processors (i.€., application processors (APs)) 11, a
speaker module 12a, a microphone module 13a, an illumination module 14, and a com-
munication module 15.

The processor 11 may control a plurality of hardware or software components
connected to the processor 11 by operating an operating system (OS) or an application
program, and may process various types of data and perform computations. The
processor 11 may be configured as a system on chip (SoC). The processor 11 may
include at least a part (i.e., the communication module 15) of the components il-
lustrated in FIG. 1. The processor 11 may control at least one of the speaker module
12a or the illumination module 14 based on externally input data, such as audio data
received through the microphone module 13a.

According to an embodiment, the processor 11 may control at least one of the
speaker module 12a or the illumination module 14 based on data received through the
communication module 15. In another embodiment, the processor 11 may receive
audio data through the microphone module 13a and transmit the received audio data
through the communication module 15.

The electronic device 10 may further include a memory or a storage medium, and the
processor 11 may load a command or data received from another component in a
volatile memory and process the command or data, or may store the command or data
in a non-volatile memory.

The speaker module 12a, which has, for example, a voice coil motor structure or a
piezoelectric structure, may generate sounds in response to reception of an electrical
signal. The electronic device 10 may further include a decoder 12b, and the decoder
12b may convert an electrical signal (i.e., a digital signal) received from the processor
11 to an analog signal, and provide or apply the analog signal to the speaker module
12a.

The microphone module 13a may generate an electrical signal by detecting sounds
generated in the surroundings and provide the electrical signal to the processor 11. The
electronic device 10 may further include an encoder 13b, and the encoder 13b may
convert an electrical signal (i.e., an analog signal) generated from the microphone
module 13a to a digital signal and provide the digital signal to the processor 11. As
described above, the processor 11 may control the speaker module 12a or the illu-
mination module 14 based on data received through the microphone module 13a (i.e., a
digital signal received through the encoder 13b), or transmit data received through the

communication module 15 to the outside.
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The electronic device 10 may further include a voice recognition module 13c that
may classify a user's voice among data received through the microphone module 13a
and detect trigger information related to a command for performing an operation of the
electronic device 10 in the user's voice. For example, the electronic device 10 may
execute a function corresponding to a user's voice command.

Two or more of the decoder 12b, the encoder 13b, and the voice recognition module
13c may be integrated into one IC chip. In some embodiments, function(s) executed by
the decoder 12b, the encoder 13b, and the voice recognition module 13c may be in-
corporated in a part of the functions of an audio module.

The illumination module 14 may include at least one light emitting element (i.e., a
light emitting diode (LED)). The illumination module 14 may provide general indoor
lighting, or lighting in a flicker pattern/color switching pattern which is regularly
repeated or irregular according to an operation of the electronic device under the
control of the processor 11. In some embodiments, the illumination module 14 may
include a plurality of light emitting elements, and provide lighting in various colors
and patterns according to the operations of respective light emitting elements.

The communication module 15 may include a cellular module, a wireless fidelity
(WiFi) module, a Bluetooth module, a global navigation satellite system (GNSS)
module (i.e., a global positioning system (GPS) module, a global orbiting navigation
satellite system (Glonass) module, a Beidou module, or a Galileo module), an NFC
module, and a radio frequency (RF) module. The communication module 15 may
provide voice calls, video calls, short-range wireless communication, and various
Internet services by transmitting information generated by the processor 11 to the
outside and transmitting information received from the outside to the processor 11.

The electronic device 10 may further include a constant-voltage converter 16 that
receives external power, converts the received power to a voltage and current suitable
for each of the components (i.e., the processor 11) of the electronic device 10, and
applies the voltage and current to the component. In some embodiments, the constant-
voltage converter 16 may be included in a housing provided separately from a first
housing 101, and may supply power to other components accommodated in the first
housing 101 via a cable.

The electronic device 10 may also include at least one of a display device, a camera
module, or an electromagnetic induction coil. In some embodiments, a processor 11, an
illumination module 14, a display device, a camera module, or an electromagnetic
induction coil may be heat emission devices which generate heat during operation.

According to an embodiment, heat generated from a heat emission device may be
discharged to the outside without installing an additional heat radiation structure or

device. For example, an electronic device may utilize a structure in an audio device or
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an audio guiding (i.e., audio radiating) structure as a heat radiation structure so as to
simplify the structure of the electronic device and prevent performance degradation
caused by heat emission from internal parts. With reference to FIG. 2, the con-
figuration of this type of electronic device will be described in greater detail.

FIG. 2 is an exploded perspective view illustrating an electronic device 100,
according to an embodiment, and FIG. 3 is a perspective view illustrating the
electronic device 100, according to an embodiment.

Referring to FIGS. 2 and 3, the electronic device 100 may include the first housing
101, a speaker module 103, a sound reflection plate 104, and/or a heat emission device
105. The sound reflection plate 104 may be mounted apart from the speaker module
103, and the first housing 101, and may absorb heat generated from the heat emission
device 105 and discharge the absorbed heat to the outside of the electronic device 100.
For example, the sound reflection plate 104 may be fabricated of a heat-conductive
metal (i.e., copper) or synthetic resin (i.e., heat-conductive silicon), to thereby absorb
heat generated from the heat emission device 105 and discharge the absorbed heat to
the outside through a space (or gap) G between the first housing 101 and one surface of
the sound reflection plate 104.

The first housing 101 is cylindrical on the whole, and may include a housing cap 111
which is mounted on one surface (i.e., a top surface) thereof so that the housing cap
111 may be directed in a first direction (i.e., a first direction X in FIG. 4). The first
housing 101 may be fabricated of various materials in various shapes in consideration
of an outward design or operation environment thereof. For example, if the electronic
device 100 is a typical lighting device that provides indoor lighting, the first housing
101 may be shaped to be a part of a lighting bulb. As described later with reference to
FIG. 4, the first housing 101 may accommodate a circuit board including at least a
processor 11 and a communication module 15, or a constant-voltage converter 16.

The first housing 101 may further include a bulb base 113 which is disposed opposite
to the housing cap 111. The bulb base 113 may couple the electronic device 100 to an
external power source (i.e., a light bulb socket), and if the electronic device 100
includes an illumination module, the electronic device 100 may be used as a lighting
device. The bulb base 113 may be formed into various shapes, such as a screw base, a
twist and lock base, a pin base, and a plug-in lamp base. As shown in FIGS. 2-3, the
bulb base 113 is a screw base, by way of example.

The speaker module 103 may be disposed opposite to the bulb base 113 on one
surface of the first housing 101. For example, the speaker module 103 may be ac-
commodated inside the first housing 101, while the speaker module 103 is mounted to
the housing cap 111. According to an embodiment, the housing cap 111 may include a

radiation hole 111a, and output sounds to the outside of the first housing 101 through
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the radiation hole 111a along the first direction X (i.e., a first direction X in FIG. 4).
According to another embodiment, at least a part of the speaker module 103 may be
disposed inside the radiation hole 111a.

The sound reflection plate 104 may be shaped, as a whole, in correspondence with
the surface of the first housing 101, and may be mounted above the surface of the first
housing 101, with one surface (i.e., a first surface 141 shown in FIGs. 4, 5 and 6) of the
sound reflection plate 104 facing the speaker module 103. Herein, "installed above the
surface of the first housing 101" may mean "fixed at a position apart from the surface
of the first housing 101 by a predetermined gap or at a predetermined height above the
one surface of the first housing 101". Since the sound reflection plate 104 is fixed at a
predetermined height above the surface of the housing 101, the space G may be
defined between the first housing 101 and the sound reflection plate 104.

Sounds output from the speaker module 103 may be reflected from the first surface
141 of the sound reflection plate 104, and radiated to the outside of the electronic
device 100 through the space G. The first surface 141 of the sound reflection plate 104
may have various shapes according to a direction in which sounds are to be radiated.
For example, the first surface 141 of the sound reflection plate 104 may protrude in the
form of a cone, the center of which corresponding to the speaker module 103, and
sounds output from the speaker module 103 may be reflected from the sound reflection
plate 104 (i.e., the first surface 141) and then radiate omni-directionally (i.e., in all di-
rections about a 360-degree range) from a plane perpendicular to the first direction X
(i-e., a first direction X in FIG. 4). Although it has been described that sounds "radiate
omni-directionally from the plane perpendicular to the first direction X", the sounds
may radiate in a tilted direction with respect to the first direction X or a plane per-
pendicular to the first direction X.

The above-described reflection direction or radiation direction of sounds may be
designed in various manners according to the profile of the first surface 141 of the
sound reflection plate 104 and/or an installation environment of the electronic device
100. For example, while the space G is shown in FIG. 3 as having a uniform height on
the whole along the overall periphery of the first housing 101, a left side of the space G
may be designed and formed to be higher than a right side of the space G. If the space
G is higher at the left side than at the right side, the first surface 141 of the sound re-
flection plate 104 may be shaped such that output sounds may be reflected to the left of
the first housing 101.

The sound reflection plate 104 may be fabricated of a heat-conductive material. For
example, if a part of an area or space in which the sound reflection plate 104 is
disposed has a higher temperature, the sound reflection plate 104 may absorb heat from

that part and transfer the absorbed heat to another part. The heat emission device 105
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may be mounted on a second surface of the sound reflection plate 104, and heat
generated from the heat emission device 105 may be absorbed by the sound reflection
plate 104 and discharged to the first surface 141 of the sound reflection plate 104, for
example, the space G.

[55] The electronic device 100 may further include at least one mounting post 111b,
thereby forming the space G. A plurality of mounting posts 111b may be extended in
the first direction X (i.e., a first direction X in FIG. 4) from the housing cap 111,
thereby forming the space G. As described above, the space G may be used as a path in
which sounds or heat is transferred and discharged.

[56] The heat emission device 105 may include an illumination module 14. Additionally
or alternatively, the heat emission device 105 may include a processor 11, a display
device, a camera module, and an electromagnetic induction coil. For example, the
electronic device 100 may be configured as a display device (i.e., a beam projector), a
camera device (i.e., a closed-loop camera), or a charger (i.e., a wireless charger).

[57] The heat emission device 105 may include a plurality of light emitting elements, for
example, LEDs 153 on a substrate 151. The LEDs 153 may generate heat, while
outputting light. As a result, the energy efficiency or luminance of the LEDs 153 may
be decreased. The sound reflection plate 104 may prevent the decrease of the energy
efficiency or luminance of the LEDs 153 by absorbing heat generated from the heat
emission device 105 (i.e., the LEDs 153) and discharging the absorbed heat to the
outside.

[58] According to an embodiment, the electronic device 100 may further include a second
housing 102 and a microphone module 106.

[59] The second housing 102 is used for accommodating, for example, the heat emission
device 105. If the heat emission device 105 includes an illumination module, the
second housing 102 may be fabricated of a transparent or semi-transparent material
(i-e., glass or synthetic resin). The sound reflection plate 104 may be engaged with one
end of the second housing 102, thereby positioning the heat emission device 105 inside
the second housing 102. For example, the heat emission device 105 may be ac-
commodated in a space surrounded by the sound reflection plate 104 and the second
housing 102.

[60] According to an embodiment, the sound reflection plate 104 may include an en-
gagement rib 143 extended along the periphery of a second surface of the sound re-
flection plate 104, and the engagement rib 143 may be engaged with the inner surface
of the one end of the second housing 102. Screw threads may be formed on the outer
circumferential surface of the engagement rib 143 so that the engagement rib 143 may
be fixedly engaged with the inner surface of the second housing 102.

[61] The microphone module 106 may be engaged with the other end of the second
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housing 102, and thus disposed opposite to the sound reflection plate 104. The mi-
crophone module 106 may be fixed inside the second housing 102 and exposed
outward through a sound hole 121 formed in the second housing 102. The microphone
module 106 may receive and detect sounds generated in the surroundings of the second
housing 102 and/or the electronic device 100.

According to embodiments, the electronic device 100 may control the speaker
module 103 and/or the heat emission device 105 based on information (i.e., audio in-
formation) received through the microphone module 106. Various control operations
based on received information may be used in relation to the operations of the
processor 11 illustrated in FIG. 1.

According to an embodiment, if the electronic device 100 has a screw bulb structure,
the bulb base 113 provided in the first housing 101 is a screw base, the microphone
module 106 may be disposed on a rotation axis R of the bulb base 113 and/or the first
housing 101. Further, if the microphone module 106 is mounted out of the rotation axis
R, the microphone module 106 may be directed in a different direction according to the
degree of rotation of the electronic device 100 or the first housing 101. The mi-
crophone module 106 may receive or capture audio information generated in the sur-
roundings under the same conditions according to the disposition of the microphone
module on the rotation axis R, irrespective of the installation state or rotation degree of
the electronic device 100 or the first hosing 101.

According to an embodiment, as the electronic device 100 further includes a
connection post 147, the microphone module 106 may be stably mounted and fixed.
The connection post 147 may be extended from the sound reflection plate 104, and the
microphone module 106 may be engaged with an end portion of the connection post
147. For example, the microphone module 106 may be fixed between the connection
post 147 and an inner wall of the other end of the second housing 102. According to an
embodiment, as the heat emission device 105 (i.e., the substrate 151) includes a hole
155 through which the connection post 147 passes, the substrate 151 may be mounted
on the other surface of the sound reflection plate 104 without interference with the
connection post 147.

The electronic device 100 may include wiring structures of various shapes between
the first housing 101 and the second housing 102 and/or inside the second housing 102.
For example, the electronic device 100 may include an electrical connection path
running from the bulb base 113 to the heat emission device 105 and/or the microphone
module 106 (via a circuit board or a constant-voltage converter included in the first
housing 101).

The inner space of the first housing 101 and the inner space of the second housing

102 may communicate with each other via wiring holes 111c formed in mounting posts
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111b. The wiring holes 111c may be formed to pass from the inner surface of the
housing cap 111 through end portions of the mounting posts 111b. According to an
embodiment, the sound reflection plate 104 may include through holes 145 corre-
sponding to the wiring holes 111c. For example, the inner space of the first housing
101 may communicate with the inner space of the second housing 102 via the wiring
holes 111c and/or the through holes 145.

According to an embodiment, the connection post 147 may include a slit or clip for
fixing a wire, a flexible printed circuit board, or a ribbon cable. For example, wires
extended from the first housing 101 (or the circuit board included in the first housing
101) may be disposed in the second housing 102 via the wiring holes 111c, and a part
of the wires disposed inside the second housing 102 may be connected to the mi-
crophone module 106, or fixed on the connection post 147.

The speaker module 103 may be controlled or information received from the mi-
crophone module 106 may be converted and transferred, through the decoder 12b,
encoder 13b, and voice recognition module 13c, illustrated in FIG. 1. Further, a control
signal may be generated or information may be received and/or processed by the
above-mentioned processor 11 illustrated in FIG. 1. According to an embodiment, the
microphone module 106 may receive a user's voice command, and the processor 11
may control the speaker module 103 or the heat emission device 105 (i.e., an illu-
mination module 14) according to the received voice command. For example, upon
receipt of a voice command related to reproduction of a music file, the processor 11
may reproduce a stored music file. According to another embodiment, if a user-
intended music file is not preserved, the processor 11 may request, receive, and
reproduce the music file by communicating with an external server through the com-
munication module 15. While a music file or externally received information is re-
produced as sounds through the speaker module 103, the processor 11 may provide
various visual effects by controlling the heat emission device 105 (i.e., the illumination
module 14). These visual effects may be realized by changing a flicker pattern or color
pattern of lighting.

FIG. 4 is an internal perspective view illustrating an internal structure of the
electronic device 100, according to an embodiment, and FIG. 5 is a side view il-
lustrating the structure of a part of the electronic device 100, according to an em-
bodiment.

Referring to FIGS. 4 and 5, the electronic device 100 may include a circuit board 115
and a constant-voltage converter 117 inside the first housing 101. The circuit board
115 may include, for example, the processor 11, the communication module 15, the
decoder 12b, the encoder 13b, and the voice recognition module 13.

According to an embodiment, the electronic device 100 may further include an ul-
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traviolet sensor, an illumination sensor, and a temperature/humidity sensor, in order to
detect an operation environment of the electronic device 100. Information detected
through the above sensors may be provided to the processor 11, and the processor 11
may perform an operation such as control of the brightness of lighting based on the
received information.

The sound reflection plate 104 may be disposed apart from one surface of the first
housing 101, facing the speaker module 103. The speaker module 103 may output
sounds in the first direction X, and the outputted sounds may radiate to the outside
through the space G between the surface of the first housing 101 and a first surface of
the sound reflection plate 104, as indicated by reference numerals Al, A2, and A3. For
example, the sound reflection plate 104 may reflect output sounds, and guide and
radiate the reflected sounds to the outside of the electronic device 100 at least along a
second direction Y (and/or from a plane perpendicular to the first direction X). Herein,
the second direction Y may include a direction perpendicular to the first direction X.

Sounds may radiate to the outside in various directions according to the profile of a
first surface of the sound reflection plate 104. For example, the first surface 141 of the
sound reflection plate 104 illustrated in FIG. 4 and/or FIG. 5 may be shaped sub-
stantially into a cone at the center of the sound reflection plate 104, and sounds output
from the speaker module 103 may radiate omni-directionally from the plane per-
pendicular to the first direction X based on the cone shape. In some embodiments, if
the first surface of the sound reflection plate 104 is a tilted plane, sounds output from
the electronic device 100 (i.e., through the speaker module 103) may concentrate in a
direction in which the tilted surface faces (a reflection direction of the sounds). For
example, the profile of the first surface of the sound reflection plate 104 may be
designed appropriately, according to an environment in which the electronic device
100 is installed.

The sound reflection plate 104 may be fabricated of a heat-conductive material, such
as a metal such as copper, or a synthetic resin such as heat-conductive silicon. The heat
emission device 105 (i.e., an illumination module 14) may be mounted on a second
surface of the sound reflection plate 104, and heat generated from the heat emission
device 105 may be discharged to the outside of the second housing 102 through the
space between the surface of the first housing 101 and the first surface of the sound re-
flection plate 104. As the space G is opened substantially to enable circulation of
external air of the electronic device 100, the space G may be used as a heat radiation
structure as well as to provide a sound radiation path.

In mounting the heat emission device 105 on the sound reflection plate 104, the
electronic device 100 may further include a heat transfer member 149. The heat

transfer member 149 may be interposed between the heat emission device 105 and the
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sound reflection plate 104, thereby providing an electrical insulation function, and may
transfer heat generated from the heat emission device 105 to the sound reflection plate
104. The heat transfer member 149 may be, for example, a tape formed of synthetic
resin such as heat-conductive silicon, an adhesive, or a sponge. According to an em-
bodiment, thermal grease may be coated between the heat emission device 105 and the
sound reflection plate 104, between the heat emission device 105 and the heat transfer
member 149, and/or between the heat transfer member 149 and the sound reflection
plate 104. The thermal grease may increase heat transfer efficiency between the heat
emission device 105 and the sound reflection plate 104.

FIG. 6 is a view illustrating an operation of the electronic device 100, according to an
embodiment.

While the speaker module 103 or the heat emission device 105 is shown as
configured separately in FIG. 6, this is merely intended to describe a sound or heat
transfer path, and other configurations are possible. The speaker module 103 may be
mounted in the housing cap 111, and the heat emission device 105 may be mounted on
the sound reflection plate 104 (and/or the heat transfer member 149).

Referring to FIG. 6, sounds output from the speaker module 103 may be reflected by
the sound reflection plate 104 and radiate to the outside through the space G. Heat
generated from the heat emission device 105 may be absorbed by the sound reflection
plate 104 and then discharged to the outside through the space G. Since the space G
substantially communicates with an external space of the above-described electronic
device 100, external air may circulate inside the space G, heat generated from the heat
emission device 105 may be discharged fast to the outside of the electronic device 100.
Since output of sounds from the speaker module 103 substantially induces vibration or
circulation of air, discharge of heat generated from the heat emission device 105 may
be accelerated.

According to an embodiment, the speaker module 103 may be inoperative during
operation of the heat emission device 105 (i.e., during lighting of the illumination
module 14). For example, although lighting may always be provided, the speaker
module 103 may operate according to a user command or request. Upon receipt of a
user command, if a predetermined condition is satisfied in spite of the absence of a
user command, or every predetermined interval, the electronic device 100 (i.e., the
processor 11) may operate the speaker module 103. For example, if an internal tem-
perature of the electronic device 100 reaches a predetermined temperature due to
operation of the heat emission device 105, the electronic device 100 may accelerate
heat discharge by operating the speaker module 103. When the speaker module 103
operates, vibration of the speaker module 103 may form an air flow in a space between

the sound reflection plate 104 and the speaker module 103 (i.e., the space G), and this
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air flow may accelerate discharge of heat generated from the electronic device 100.
The internal temperature of the electronic device 100 may be sensed through a sensor
(i-e., a temperature/humidity sensor) included in the electronic device 100.

According to an embodiment, if the internal temperature of the electronic device 100
reaches the predetermined temperature, the electronic device 100 may deactivate the
heat emission device 105 or lower the output of the heat emission device 105 (i.e.,
luminance if the heat emission device 105 is an illumination module 14). According to
an embodiment, if operation of the heat emission device 105 is controlled without a
user command or request, the electronic device 100 (i.e., the processor 11) may notify
this control (i.e., output a voice notification) through the speaker module 103.

FIG. 7 is a view illustrating various modification examples of an electronic device,
according to an embodiment.

As illustrated in FIG. 7, an electronic device may be fabricated in various shapes in
consideration of an installation environment, and a consumer may select and purchase
an electronic device of an intended shape.

FIG. 8 is a perspective view illustrating an electronic device 200, according to an em-
bodiment, and FIG. 9 is an internal perspective view illustrating the electronic device
200, according to an embodiment.

In FIGS. 8 and 9, the electronic device 200 may include an electromagnetic induction
coil 205 as a heat emission device. According to an embodiment, the electronic device
200 may transmit power wirelessly by forming an electromagnetic field through the
electromagnetic induction coil 205. For example, if a secondary coil is mounted in
another electronic device such as a mobile communication terminal, the other
electronic device may receive charging power for an internal battery by being placed in
the electromagnetic field formed by the electronic device 200.

Referring to FIGS. 8 and 9, the electronic device 200 may include a first housing 201
having a speaker module 203 included on a surface thereof, and a sound reflection
plate 204 mounted above the surface (i.e., the top surface) of the first housing 201. The
electronic device 200 may include a second housing 202 above the first housing 201,
and the sound reflection plate 204 may form a part (i.e., a bottom surface) of the
second housing 202. The second housing 202 may be mounted above the first housing
201, apart from the one surface of the first housing 201. Sounds output from the
speaker module 203 may be reflected from one surface of the sound reflection plate
204 and discharged to the outside through a space G between the first housing 201 and
the second housing 202.

According to an embodiment, a heat emission device (i.e., the electromagnetic
induction coil 205) may be mounted inside the second housing 202. The electronic

device 200 may generate an electromagnetic field through the electromagnetic
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induction coil 205 by receiving power. According to an embodiment, the electronic
device 200 may be connected to an external power source by a cable and supply power
to the electromagnetic induction coil 205 through an included power management
module (i.e., the constant-voltage converter 16.

The electromagnetic induction coil 205 may generate heat during formation of the
electromagnetic field, and the heat may increase the electric resistance of the electro-
magnetic induction coil 205, thereby causing the decrease of energy efficiency.
According to an embodiment, the electromagnetic induction coil 205 may be mounted
on the sound reflection plate 204, and the sound reflection plate 204 may absorb heat
generated from the electromagnetic induction coil 205 and discharge the absorbed heat
to the outside of the second housing 202 (i.e., the space G). According an embodiment,
the electronic device 200 may further include a heat transfer member 149 in order to
accelerate heat absorption of the sound reflection plate 204.

The speaker module 203 may induce air vibration or circulation in the space G by
outputting sounds. For example, as the speaker module 203 operates, external air may
circulate into the space G more actively, and the air circulation in the space G may lead
to faster discharge of heat absorbed by the sound reflection plate 204 to the outside.

FIG. 10 is a perspective view illustrating an electronic device 300, according to an
embodiment.

Referring to FIG. 10, the electronic device 300 may include a first housing 301
having a speaker module 303 mounted on a surface (i.e., the top surface) thereof, and a
sound reflection plate 304 mounted above the surface of the first housing 301. The
electronic device 300 may include a second housing 302 above the first housing 301,
and the sound reflection plate 304 may form a part (i.e., a bottom surface) of the
second housing 302. The second housing 302 (i.e., the sound reflection plate 304) may
be mounted above the first housing 301, apart from the surface of the first housing 301.
Sounds output from the speaker module 303 may be reflected from, for example, a first
surface of the sound reflection plate 304 and discharged to the outside (i.e., sideways
from the first housing 301) through a space between the first housing 301 and the
second housing 302.

The second housing 302 may include at least one microphone module of a plurality
of microphone modules 323 and at least one hole of a plurality of holes 321 corre-
sponding to each of the at least one microphone modules 323. For example, the holes
321 may provide paths in which external sounds are input to the respective microphone
modules 323. According to an embodiment, the holes 321 are formed on the top
surface of the second housing 302. Also, the holes 321 may be formed on a side
surface of the second housing 302 or on both of the top and bottom surfaces of the

second housing 302. The number and positions of the holes 321 may be modified in
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various manners in consideration of the shape of the electronic device 300, the position
relationship between the holes 321 and the speaker module 303, and the installation en-
vironment of the electronic device 300.

According to an embodiment, an audio module 305 (i.e., a digital signal processor
(DSP)) may be included in the second housing 302 in order to process an audio signal
received through the heat emission device (i.e. the microphone modules 323). The
electronic device 300, (i.e. the audio module 305) may perform a signal process such
as noise suppression or reinforcement of an intended sound by combining audio signals
received through a plurality of microphone modules 323. As more microphone
modules 323 are installed in the second housing 302, the load of signal processing may
increase, thereby causing the audio module 305 to generate heat. The heat generation
of the audio module 305 may increase the energy consumption of the audio module
305 or degrade the operation performance of the audio module 305.

The audio module 305 and/or a circuit board on which the audio module 305 is
mounted may be disposed near the sound reflection plate 304, and the sound reflection
plate 304 may absorb heat generated from the audio module 305 and discharge the
absorbed heat to the outside of the second housing 302 (i.e., the space between the first
housing 301 and the second housing 302).

The electronic device 300 may further include a heat transfer member 149 in order to
accelerate heat absorption of the sound reflection plate 304. The heat transfer member
may be interposed between the heat emission device (i.e. the audio module 305) and
the sound reflection plate 304 that provides a heat radiation function, or between the
circuit board having the audio module 305 mounted thereon and the sound reflection
plate 304.

As described above, the heat emission device may be components of many other
shapes mounted in an electronic device, such as an optical system (i.e., a display
device or a light emitting device) of a beam projector, or a camera module of a closed-
circuit camera. Further, the heat emission device may be configured as an IC chip,
such as a processor, and the speaker module may be disposed in the vicinity of the IC
chip in order to induce air circulation.

As described above, an electronic device may include a first housing, a speaker
module disposed on a surface of the first housing and configured to output sounds in a
first direction, a sound reflection plate mounted above the surface of the first housing,
and having a first surface facing the speaker module, and a heat emission device
disposed on a second surface of the sound reflection plate. The sound reflection plate
may absorb heat generated from the heat emission device, and discharge the absorbed
heat to the outside through a space between the surface of the first housing and the first

surface of the sound reflection plate.
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The sound reflection plate may reflect sounds output from the speaker module, and
radiate the reflected sounds through the space between the surface of the first housing
and the first surface of the sound reflection plate.

The sound reflection plate may reflect sounds output from the speaker module, and
radiate the reflected sounds in 360-degree directions at least from a plane per-
pendicular to the first direction.

The speaker module may output sounds in the first direction, and the sound reflection
plate may reflect the sounds output from the speaker module in a tilted direction or a
perpendicular direction with respect to the first direction.

The heat emission device may include at least one of an illumination module, a
display device, a camera module, or an electromagnetic induction coil.

The electronic device may further include a bulb base disposed in the first housing,
opposite to the speaker module.

The electronic device may further include a heat transfer member disposed between
the heat emission device and the sound reflection plate.

The electronic device may further include a second housing fabricated of a
transparent or semi-transparent material, and the sound reflection plate may be
engaged with one end of the second housing.

The electronic device may further include a microphone module engaged with the
other end of the second housing, opposite to the sound reflection plate.

The electronic device may further include a screw bulb base in the first housing,
opposite to the speaker module, and the microphone module may be disposed on a ro-
tational axis of the screw bulb base.

The electronic device may further include a connection post extended from the
second surface of the sound reflection plate, and the microphone module may be
engaged with an end portion of the connection post.

The heat emission device may include an illumination module.

The electronic device may further include a housing cap provided on the surface of
the first housing, and at least one mounting post extended in the first direction from the
housing cap. The sound reflection plate may be engaged with an end portion of the at
least one mounting post.

The electronic device may further include a wiring hole passing through the at least
one mounting post, and an inner space of the second housing may communicate with
an inner space of the first housing through the wiring hole.

According to an embodiment, an electronic device may include a first housing, a
circuit board accommodated in the first housing and including at least a processor and
a communication module, a speaker module disposed on a surface of the first housing

and configured to output sounds in a first direction, a sound reflection plate mounted
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above the surface of the first housing and having a first surface facing the speaker
module, a second housing fabricated of a transparent or semi-transparent material and
having one end engaged with the sound reflection plate, a microphone module engaged
with the other end of the second housing opposite to the sound reflection plate, and an
illumination module mounted on the second surface of the sound reflection plate. The
processor may control at least one of the speaker module or the illumination module
based on audio data received through the microphone module.

The sound reflection plate may absorb heat generated from the heat emission device,
discharge the absorbed heat to the outside of the electronic device through a space
between the surface of the first housing and the first surface of the sound reflection
plate, reflect sounds output from the speaker module, and radiate the reflected sounds
to the outside of the electronic device through the space between the surface of the first
housing and the first surface of the sound reflection plate.

The processor may control at least one of the speaker module or the illumination
module based on data received through the communication module.

The processor may receive audio data through the microphone module, and transmit
the received audio data through the communication module.

The electronic device may further include a screw bulb base disposed in the first
housing, opposite to the speaker module.

The electronic device may further include a heat transfer member disposed between
the illumination module and the sound reflection plate.

While the present disclosure has been particularly shown and described with
reference to certain embodiments thereof, it will be understood by those of ordinary
skill in the art that various changes in form and details may be made therein without
departing from the spirit and scope of the disclosure as defined by the appended claims

and their equivalents.
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Claims

An electronic device comprising:

a first housing;

a speaker module disposed on a surface of the first housing, and
configured to output sounds in a first direction;

a sound reflection plate mounted above the surface of the first housing,
and having a first surface facing the speaker module; and

a heat emission device disposed on a second surface of the sound re-
flection plate,

wherein the sound reflection plate absorbs heat generated from the heat
emission device, and discharges the absorbed heat to the outside of the
electronic device through a space between the surface of the first
housing and the first surface of the sound reflection plate.

The electronic device of claim 1, wherein the sound reflection plate
reflects sounds output from the speaker module, and radiates the
reflected sounds through the space between the surface of the first
housing and the first surface of the sound reflection plate.

The electronic device of claim 1, wherein the speaker module outputs
sounds in the first direction, and the sound reflection plate reflects the
sounds output from the speaker module in a tilted direction or per-
pendicular direction with respect to the first direction.

The electronic device of claim 1, further comprising a bulb base
disposed in the first housing, opposite to the speaker module.

The electronic device of claim 1, further comprising a second housing
fabricated of a transparent or semi-transparent material,

wherein the sound reflection plate is engaged with one end of the
second housing.

The electronic device of claim 3, further comprising a microphone
module engaged with the other end of the second housing, opposite to
the sound reflection plate.

The electronic device of claim 6, further comprising a screw bulb base
in the first housing, opposite to the speaker module,

wherein the microphone module is disposed on a rotational axis of the
screw bulb base.

The electronic device of claim 6, further comprising a connection post
extended from the second surface of the sound reflection plate,

wherein the microphone module is engaged with an end portion of the
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connection post.

The electronic device of claim 5, further comprising:

a housing cap provided on the surface of the first housing; and

at least one mounting post extended in the first direction from the
housing cap,

wherein the sound reflection plate is engaged with an end portion of the
at least one mounting post.

The electronic device of claim 9, further comprising a wiring hole
passing through the at least one mounting post,

wherein an inner space of the second housing communicates with an
inner space of the first housing through the wiring hole.

An electronic device comprising:

a first housing;

a circuit board accommodated in the first housing, and including at
least a processor and a communication module;

a speaker module disposed on a surface of the first housing, and
configured to output sounds in a first direction;

a sound reflection plate mounted above the surface of the first housing,
and having a first surface facing the speaker module;

a second housing fabricated of a transparent or semi-transparent
material, and having one end engaged with the sound reflection plate;
a microphone module engaged with the other end of the second
housing, opposite to the sound reflection plate; and

an illumination module mounted on a second surface of the sound re-
flection plate,

wherein the processor controls at least one of the speaker module or the
illumination module based on audio data received through the mi-
crophone module.

The electronic device of claim 11, wherein the sound reflection plate
absorbs heat generated from the heat emission device, discharges the
absorbed heat to the outside of the electronic device through a space
between the surface of the first housing and the first surface of the
sound reflection plate, reflects sounds output from the speaker module,
and radiates the reflected sounds to the outside of the electronic device
through the space between the surface of the first housing and the first
surface of the sound reflection plate.

The electronic device of claim 11, wherein the processor controls at

least one of the speaker module or the illumination module based on
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data received through the communication module.

The electronic device of claim 11, wherein the processor receives audio
data through the microphone module, and transmits the received audio
data through the communication module.

The electronic device of claim 11, further comprising a screw bulb base

disposed in the first housing, opposite to the speaker module.
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