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housing, a wireless charging coil disposed inside the housing, a fan disposed in-
side the housing and in proximity to the coil, a temperature sensor disposed inside
the housing and in proximity to the coil, a wireless charging circuit having the coil
and configured to transmit power wirelessly to an external device via the coil, and
a control circuit electrically connected to the fan, the temperature sensor, and the
wireless charging circuit. The control circuit may be configured to receive a signal
from the external device, receive data related to a temperature of the coil from the
temperature sensor, and control the fan at least partially on the basis of at least one
of the signal and the data.
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Description
Title of Invention: WIRELESS CHARGING METHOD AND

APPARATUS THEREOF
Technical Field

The present disclosure relates to a method and apparatus for wireless charging of an

electronic device.

Background Art

A wireless charging device (system) can deliver energy wirelessly to a load without a
transmission line by converting electric energy to electromagnetic waves.

A magnetic induction scheme as one of wireless charging schemes uses a magnetic
field induced from a coil to deliver power, and can provide energy to a load in such a
manner that induction current is allowed to flow in a reception coil by using a
magnetic field generated from current that flows in a transmission coil. A standard of
the magnetic induction scheme includes wireless power consortium (WPC), power
matters alliance (PMA), or the like. A power transmission frequency may use
110~205kHz in case of the WPC, and may use 227~357kHz and 118~153kHz in case
of the PMA.

Charging power of the wireless charging system is variable depending on a load
condition and charging current which are set in the system, whereas charging voltage
can be used statically. With the quick charging and high-power wireless charging in
the wireless charging system, heat generation is increased, which may cause a usage
restriction.

The above information is presented as background information only to assist with an
understanding of the present disclosure. No determination has been made, and no
assertion is made, as to whether any of the above might be applicable as prior art with

regard to the present disclosure.
Disclosure of Invention

Solution to Problem

Aspects of the present disclosure are to address at least the above-mentioned
problems and/or disadvantages and to provide at least the advantages described below.
Accordingly, an aspect of the present disclosure is to provide a wireless charging
method and apparatus capable of decreasing heat generation when high-power and
quick wireless charging is performed.

Another aspect of the present disclosure is to provide a wireless charging method and
apparatus capable of effectively cooling heat generated during a charging operation, by

using an air circulation generation member (e.g., a fan).
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Another aspect of the present disclosure is to provide a method and apparatus capable
of cooling a heat generator by observing a heating temperature in high-power charging

and by driving a fan when the heating temperature exceeds a threshold.
In accordance with an aspect of the present disclosure, an electronic device is

provided. The electronic device includes a housing, a wireless charging coil disposed
inside the housing, a fan disposed inside the housing and in proximity to the coil, a
temperature sensor disposed inside the housing and in proximity to the coil, a wireless
charging circuit having the coil and configured to transmit power wirelessly to an
external device via the coil, and a control circuit electrically connected to the fan, the
temperature sensor, and the wireless charging circuit.

The control circuit may be configured to receive a signal from the external device,
receive data related to a temperature of the coil from the temperature sensor, and
control the fan at least partially on the basis of the signal and/or the data.

In accordance with another aspect of the present disclosure, an electronic device is
provided. The electronic device includes a housing, a wireless charging coil disposed
inside the housing, a fan disposed inside the housing and in proximity to the coil, a
temperature sensor disposed inside the housing and in proximity to the coil, and a
wireless charging circuit having the coil and configured to transmit power wirelessly to
an external device via the coil.

The electronic device may perform an operation comprising receiving a signal from
the external device, receiving data related to a temperature of the coil from the tem-
perature sensor, and controlling the fan at least partially on the basis of the signal and/
or the data.

Other aspects, advantages, and salient features of the disclosure will become apparent
to those skilled in the art from the following detailed description, which, taken in con-
junction with the annexed drawings, discloses various embodiments of the present
disclosure.

Brief Description of Drawings

The above and other aspects, features, and advantages of certain embodiments of the
present disclosure will be more apparent from the following description taken in con-
junction with the accompanying drawings, in which:

FIG. 1 illustrates a general structure of a wireless power transmission system
according to an embodiment of the present disclosure;

FIG. 2 illustrates a configuration of an external power source supply device
according to various embodiments of the present disclosure;

FIG. 3 is a flowchart illustrating a procedure of performing a charging mode in a

power source supply device according to various embodiments of the present
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[18] FIG. 4A is a flowchart illustrating a procedure of performing a high-power charging
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mode in a power source supply device according to various embodiments of the
present disclosure;

FIG. 4B is a flowchart illustrating a method of controlling driving of a fan by an
electronic device on the basis of a heating temperature according to various em-
bodiments of the present disclosure;

FIG. 5 is a flowchart illustrating an operation of ending a high-power charging mode
in a power source supply device according to various embodiments of the present
disclosure;

FIG. 6 is a flowchart illustrating an operation when full charging is achieved in an
electronic device according to various embodiments of the present disclosure;

FIG. 7 is an exploded perspective view illustrating a structure of a wireless charging
device according to various embodiments of the present disclosure;

FIG. 8 is an assembled perspective view illustrating an outer appearance of a wireless
charging device according to various embodiments of the present disclosure;

FIG. 9 is a cross-sectional view briefly illustrating a structure of a wireless charging
device according to various embodiments of the present disclosure;

FIG. 10 is a cross-sectional view illustrating a structure of a wireless charging device
according to various embodiments of the present disclosure;

FIG. 11 is a cross-sectional view illustrating a state where a coil is mounted
according to various embodiments of the present disclosure;

FIG. 12 is a plan view illustrating an outer appearance of a wireless charging device
according to various embodiments of the present disclosure;

FIG. 13A is one later view illustrating an outer appearance of a wireless charging
device according to various embodiments of the present disclosure;

FIG. 13B is another later view illustrating an outer appearance of a wireless charging
device according to various embodiments of the present disclosure;

FIG. 14 is a cross-sectional view illustrating one portion of an inner structure of a
wireless charging device according to various embodiments of the present disclosure;

FIG. 15 is a cross-sectional view illustrating an internal structure of a wireless
charging device according to various embodiments of the present disclosure;

FIG. 16 is a cross-sectional view briefly illustrating a structure of a wireless charging
device according to various embodiments of the present disclosure;

FIG. 17 illustrates an example of a state in which a wireless charging device is
mounted on furniture according to various embodiments of the present disclosure;

FIG. 18 illustrates an electronic device in a network environment according to

various embodiments of the present disclosure;
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FIG. 19 is a block diagram of an electronic device according to various embodiments

of the present disclosure; and
FIG. 20 is a block diagram of a program module according to various embodiments

of the present disclosure.
Throughout the drawings, it should be noted that like reference numbers are used to

depict the same or similar elements, features, and structures.

Best Mode for Carrying out the Invention

The following description with reference to the accompanying drawings is provided
to assist in a comprehensive understanding of various embodiments of the present
disclosure as defined by the claims and their equivalents. It includes various specific
details to assist in that understanding but these are to be regarded as merely exemplary.
Accordingly, those of ordinary skill in the art will recognize that various changes and
modifications of the various embodiments described herein can be made without
departing from the scope and spirit of the present disclosure. In addition, descriptions
of well-known functions and constructions may be omitted for clarity and conciseness.

The terms and words used in the following description and claims are not limited to
the bibliographical meanings, but, are merely used by the inventor to enable a clear and
consistent understanding of the present disclosure. Accordingly, it should be apparent
to those skilled in the art that the following description of various embodiments of the
present disclosure is provided for illustration purpose only and not for the purpose of
limiting the present disclosure as defined by the appended claims and their equivalents.

"o

It is to be understood that the singular forms "a,"” "an," and "the" include plural
referents unless the context clearly dictates otherwise. Thus, for example, reference to
"a component surface” includes reference to one or more of such surfaces.

As used in various embodiments of the present disclosure, the expressions "include",
"may include" and other conjugates refer to the existence of a corresponding disclosed
function, operation, or constituent element, and do not limit one or more additional
functions, operations, or constituent elements. Further, as used in various embodiments
of the present disclosure, the terms "include"”, "have", and their conjugates are intended
merely to denote a certain feature, numeral, operation, element, component, or a com-
bination thereof, and should not be construed to initially exclude the existence of or a
possibility of addition of one or more other features, numerals, operations, elements,
components, or combinations thereof.

In various embodiments of the present disclosure, the expression "or" or "at least one
of A or/and B" includes any or all of combinations of words listed together. For
example, the expression "A or B" or "at least A or/and B" may include A, may include

B, or may include both A and B.
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In the present disclosure, expressions including ordinal numbers, such as "first" and
"second," and the like, may modify various elements. However, such elements are not
limited by the above expressions. For example, the above expressions do not limit the
sequence and/or importance of the elements. The above expressions are used merely
for the purpose of distinguishing an element from the other elements. For example, a
first user device and a second user device indicate different user devices although both
of them are user devices. For example, a first element may be termed a second
element, and likewise a second element may also be termed a first element without
departing from the scope of various embodiments of the present disclosure.

When an element is referred to as being "coupled” or "connected” to any other
element, it should be understood that not only the element may be coupled or
connected directly to the other element, but also a third element may be interposed
therebetween. Contrarily, when an element is referred to as being "directly coupled” or
"directly connected" to any other element, it should be understood that no element is
interposed therebetween.

Furthermore, all terms used herein, including technical and scientific terms, have the
same meaning as commonly understood by those of skill in the art to which the present
disclosure pertains. Such terms as those defined in a generally used dictionary are to be
interpreted to have the meanings equal to the contextual meanings in the relevant field
of art, and are not to be interpreted to have ideal or excessively formal meanings unless
clearly defined in various embodiments of the present disclosure.

An electronic device according to various embodiments of the present disclosure may
be a device including a communication function. For example, the electronic device
may include at least one of a smartphone, a tablet personal computer (PC), a mobile
phone, a video phone, an electronic book (e-book) reader, a desktop PC, a laptop PC, a
netbook computer, a personal digital assistant (PDA), a portable multimedia player
(PMP), a Moving Picture Experts Group phase 1 or phase 2 (MPEG-1 or MPEG_2)
audio layer 3 (MP3) player, a mobile medical appliance, a camera, and a wearable
device (e.g. a head-mounted-device (HMD) such as electronic glasses, electronic
clothes, an electronic bracelet, an electronic necklace, an electronic appcessory,
electronic tattoos, or a smartwatch).

According to some embodiments, the electronic device may be a smart home
appliance with a communication function. For example, the smart home appliance may
include at least one of a television (TV), a digital versatile disc (DVD) player, an
audio, a refrigerator, an air conditioner, a vacuum cleaner, an oven, a microwave oven,
a washing machine, an air cleaner, a set-top box, a TV box (e.g., Samsung
HomeSync™, Apple TV™, or Google TV™), a game console, an electronic

dictionary, an electronic key, a camcorder, and an electronic photo frame.
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According to some embodiments, the electronic device may include at least one of
various medical appliances (e.g., magnetic resonance angiography (MRA), magnetic
resonance imaging (MRI), computed tomography (CT), and ultrasonic machines),
navigation equipment, a global positioning system (GPS) receiver, an event data
recorder (EDR), a flight data recorder (FDR), automotive infotainment device,
electronic equipment for ships (e.g., ship navigation equipment and a gyrocompass),
avionics, security equipment, a vehicle head unit, an industrial or home robot, an
automatic teller machine (ATM) of a banking system, and a point of sales (POS) of a
shop.

According to some embodiments, the electronic device may include at least one of a
part of furniture or a building/structure, an electronic board, an electronic signature
receiving device, a projector, and various kinds of measuring instruments (e.g., a water
meter, an electric meter, a gas meter, and a radio wave meter).

The electronic device according to various embodiments of the present disclosure
may be a combination of one or more of the aforementioned various devices. Further,
the electronic device according to various embodiments of the present disclosure may
be a flexible device. Further, it will be apparent to those skilled in the art that the
electronic device according to various embodiments of the present disclosure is not
limited to the aforementioned devices.

In the following description, first voltage may be used as a term including basic
charging voltage transmitted wirelessly by an electronic device to an external device in
a basic charging mode. Second voltage may be used as a term including high-power
charging voltage transmitted wirelessly by the electronic device to the external device
in a high-power charging mode. A first mode may be used as a term including the
basic charging mode. A second mode may be used as a term including the high-power
charging mode. An external power source may be used as a term including a charger
(e.g., a travel adapter).

Hereinafter, a configuration of a wireless charging device will be described
according to various embodiments with reference to the accompanying drawings.

FIG. 1 illustrates a general structure of a wireless power transmission system
according to an embodiment of the present disclosure.

Referring to FIG. 1, the wireless power transmission system is generally constructed
of a travel adapter (TA) 100 for supplying a power source by converting alternating
current (AC) power to a direct current (DC) power source, a wireless charging
transmitter (TX) 110 for receiving the DC power source, converting it to the AC
power, and transmitting the power through a transmission coil C1, a wireless charging
receiver (RX) 120 for receiving the AC power transmitted from the transmission coil

C1 through a reception coil C2, converting it to DC power, and creating a DC power



WO 2017/026689 PCT/KR2016/007881

[55]

[56]

[57]

[58]

[59]

[60]

[61]

[62]

source having a constant amplitude, and an external device 130 for receiving the
rectified DC power source from the RX 120. In the wireless power transmission
system, the TA 100 and the wireless charging TX 110 may be electrically connected,
and the external device 130 may include the wireless charging RX 120.

FIG. 2 illustrates a configuration of an electronic device according to various em-
bodiments of the present disclosure.

Referring to FIG. 2, an electronic device 201 may be a wireless charging device. An
external device (or an external electronic device) according to various embodiments of
the present disclosure may be a device to which a charging power source is supplied by
the electronic device.

The electronic device according to various embodiments of the present disclosure
may include a wireless charging circuit 200, a control circuit 210, a temperature sensor
220, an air circulation generation member 250, or the like. The wireless charging
circuit may include a coil 230, a signal processor 240, and a converter 260. The
electronic device may be electrically connected to a TA 270. For example, the
converter of the electronic device and the TA 270 may be electrically connected.

The electronic device according to the various embodiments of the present disclosure
may include a housing. In the housing, a coil may be disposed for wireless charging. A
fan may be disposed in proximity to the coil. A temperature sensor may be disposed in
proximity to the coil.

According to the various embodiments of the present disclosure, a wireless charging
circuit 200 may include a coil, and may transmit a power source wirelessly to an
external device via the coil.

According to the various embodiments of the present disclosure, a control circuit 210
may be electrically connected to the air circulation generation member (e.g., a fan), the
temperature sensor, and/or the wireless charging circuit 200. According to the various
embodiments of the present disclosure, the control circuit 210 may receive a signal
from the external device, may receive data related to a temperature of the coil from the
temperature sensor, and may be configured to control the air circulation generation
member (e.g., the fan) at least partially on the basis of the received signal and/or
received data.

According to the various embodiments of the present disclosure, the wireless
charging circuit 200 may include the signal processor 240, the coil 230, and/or the
converter 260.

According to the various embodiments of the present disclosure, the temperature
detector 220 may include a temperature sensor, and may recognize an output of the
temperature sensor disposed in proximity to a heating source (e.g., a coil) of the

wireless charging circuit.
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According to the various embodiments of the present disclosure, the air circulation
generation member 250 may include a fan, and may be disposed in proximity to the
heating source of the wireless charging circuit to turn on or turn off the fan.

According to the various embodiments of the present disclosure, at least a part of the
wireless charging circuit 200, control circuit 210, the temperature sensor 220, and air
circulation generation member 250 may be included in a printed board assembly
(PBA).

According to the various embodiments of the present disclosure, the control circuit
210 may be configured to control charging, heating control, and a communication
operation with respect to an external device. According to an embodiment, the control
circuit 210 may be configured to control a supply (or output) power source on the basis
of a signal processed in the signal processor 240. According to an embodiment, the
control circuit 210 may be configured to receive data related to the temperature of the
coil from the temperature sensor 220 and to control the air circulation generation
member 250 at least partially on the basis of the received data.

According to the various embodiments, the coil may transmit a signal related to a
charging power source or wireless charging to an external electronic device. For
another example, the coil may receive a signal transmitted from the external electronic
device. According to an embodiment, the coil 230 of the wireless charging circuit 200
may transmit a converted AC power source to the external device.

According to the various embodiments, the temperature sensor 220 may perform an
operation for sensing an internal and/or external temperature. For example, the tem-
perature sensor 220 may sense data related to the temperature of the coil. For another
example, the temperature sensor 220 may include one or more temperature sensors
(e.g., a thermistor). For another example, the temperature sensor 220 may be located in
proximity to a primary heating source of the wireless charging circuit 200. For
example, a part of the temperature sensor constituting the temperature sensor 220 may
be located in an upper portion of a shield member of the coil 230 and/or in the PBA.
For another example, temperature sensors of the temperature sensor 220 may sense
heat generated when power is transmitted from the coil 230.

According to the various embodiments, the air circulation generation member 250
may turn on or turn off a fan under the control of the control circuit 210. The tem-
perature sensor 220 may sense an internal or external temperature of the wireless
charging circuit 200.

According to the various embodiments, the signal processor 240 may sense data
transmitted from the external electronic device via the coil 230 of the wireless charging
circuit 200, and may transmit an operation and/or state information of the electronic

device via the coil 230.
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According to the various embodiments, the TA 270 may be electrically connected to
the electronic device, and may generate at least one power source for wireless power
transmission. In the various embodiments of the present disclosure, the TA 270 may
generate a power source for basic charging and a power source for high-power
charging. For another example, the TA 270 may be directly connected to an in-door
AC power source, and may include an AC/DC converter to convert the AC power
source to a DC power source for charging.

According to the various embodiments, the converter 260 may convert the DC power
source of the TA 270 to an AC power source for charging through switching control.

According to the various embodiments, the control circuit 210 may perform a
charging mode and a heating control operation. For example, the control circuit 210
may perform the charging mode upon sensing an approach of the external device via
the temperature sensor 220, the coil 230, and the signal processor 240. For another
example, the control circuit 210 may perform switching control on the converter 260 in
the charging mode to convert the DC power source of the TA 270 to the AC power
source for charging. For another example, the control circuit 210 may receive a
charging complete signal transmitted from the external device via the coil 230 and the
signal processor 240. For another example, upon receiving a charging complete signal
of a battery from the external device in the charging mode or upon receiving a signal
for informing that charging is performed with constant voltage during a specific time,
the control circuit 210 may determine that it is a full-charging state and thus may end
the charging mode. For another example, the control circuit 210 may turn the fan off
when the charging mode ends.

In the various embodiments of the present disclosure, the control circuit 210 may
perform a basic charging mode and/or a high-power charging mode. For example, the
control circuit 210 may sense a type of the external device via the signal processor 240,
and may provide control to determine a charging mode on the basis thereof and to
perform the determined charging mode. For example, if the external device is a high-
power charging enabled device, the control circuit 210 may perform a control and/or
communication operation so that a high-power charging power source is generated if a
high-power output is supported, by controlling the TA 270 and/or the converter 260.
The converter 260 may convert a high-power DC charging power source generated in
the TA 270 into an AC charging power source and may supply it to the coil 230. In an
embodiment, the high-power charging mode may be a quick charging mode in which
charging is performed with high voltage, and the basic charging mode may be a normal
charging mode in which charging is performed with normal voltage.

According to the various embodiments, the control circuit 210 may receive in-

formation related to the temperature of the coil 230 via the temperature sensor 220, and
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may control an operation of the air circulation generation member 250 (e.g., the fan)
on the basis of at least a part of the information related to the received temperature. For
example, the air circulation generation member may be turned on or turned off. For
another example, the control circuit 210 may perform comparative analysis with a set
threshold on the basis of at least a part of the received temperature-related information,
may turn on the air circulation generation member 250 if it is higher than the threshold
on the basis of the analysis result, and may turn off the air circulation generation
member 250 if it is lower than the threshold. According to the various embodiments,
the threshold may be set to an upper threshold and/or a lower threshold, and the upper
threshold may be a temperature value greater than the lower threshold.

According to the various embodiments of the present disclosure, the wireless
charging circuit 200 may operate in a first mode (e.g., a basic charging mode) in which
the power is transmitted with a first power source or a second mode (e.g., a high-power
charging mode) in which the power is transmitted with a second power source which is
higher than the first power source.

According to the various embodiments of the present disclosure, the control circuit
210 may be configured to select the first mode or the second mode at least partially on
the basis of a signal received from the external device and/or data related to the tem-
perature of the coil and received from the temperature sensor.

According to the various embodiments of the present disclosure, the control circuit
210 may further include a circuit for interfacing with an external power source, and
may be configured to receive power of a different level from the external power source
via the interfacing circuit on the basis of selection of the first mode or the second
mode.

According to the various embodiments, the control circuit 210 may be configured to
receive a signal from the external device via the wireless charging circuit, and the
signal may include an indication for requesting for control of the fan or an indication
regarding a level of power transmitted wirelessly to the external device.

According to the various embodiments, when the external device is in proximity to
the electronic device (or the electronic device is in proximity to the external device),
the control circuit 210 may perform a charging operation by controlling the wireless
charging circuit 200. For example, if the external device is in proximity to the
electronic device, the control circuit 210 may sense an approach of the external device
via the coil 230 and the signal processor 240. For example, the control circuit 210 may
control to perform a basic charging mode operation upon sensing the approach of the
external device.

For another example, the control circuit 210 may analyze a device type of the

external device via the signal processor 240. For example, the external device may be a
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device supporting quick charging or a device supporting only the basic charging mode.
According to another example, if the external device is a device capable of supporting
quick charging (e.g., an adaptive fast charging (AFC) device), the control circuit 210
may generate a high-power charging power source by controlling the TA 270 and/or
the converter 260. For example, the basic charging power source may be SA/1A, and
the high-power charging power source may be 9V/1.67A.

According to the various embodiments, the TA 270 may generate a DC power source
and may supply it to the converter 260. According to the various embodiments, the TA
270 may be electrically connected to the electronic device, and may be connected, for
example, through a connector (not shown) from outside the electronic device. In the
charging mode, the control circuit 210 may perform switching control on the converter
260 to convert the DC power source of the TA 270 to an AC power source for
charging.

According to the various embodiments, in the basic charging mode, the TA 270 may
regulate a to-be-supplied power source by fixing voltage to the DC power source for
basic charging and by varying current irrespective of the high-power charging mode.
For another example, in the high-power charging mode, the TA 270 may regulate the
to-be-supplied power source by fixing voltage to be higher than the reference voltage
and by varying current. For example, a power source may be regulated in each mode
so that the to-be-supplied power source can vary depending on a position between the
external device and the electronic device, a battery charging level, a state of the
external device, or the like.

According to the various embodiments, the control circuit 210 may control the TA
270 or may generate a DC power source for high-power charging or basic charging via
a proper communication interface, and may perform switching control on the converter
260 to convert the DC power source for charging and generated in the TA 270 to an
AC power source. For another example, the control circuit 210 may receive in-
formation related to a charging state of the external device via the signal processor
240, and may regulate current strength of a charging power source by analyzing the
state information of the external device on the basis of the received information. For
example, the control circuit 210 may decrease a to-be-supplied charging power source
by increasing a switching control signal (or a switching frequency) according to the
charging condition, or may increase the to-be-supplied charging power source by de-
creasing the switching control signal.

According to the various embodiments, the AC power source for charging and
converted in the converter 260 may be transmitted wirelessly to the external device
which is in proximity (or contact) via the coil 230 of the wireless charging circuit 200.

For example, the external device may charge a battery by using a charging power
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source received wirelessly.

According to the various embodiments, the external device may charge the battery by
using a charging power source transmitted from the electronic device. For example, the
charging may operate with a high-power charging or basic charging power source.
According to the various embodiments, if charging of the battery is close to full
charging in the high-power charging operation, the external device may stop the high-
power charging mode and may transmit a signal for changing to the basic charging
mode to a power source supply device. For another example, the power source supply
device may receive a signal for changing to the reference mode via the coil 230 of the
wireless charging circuit 200, and the signal processor 240 may convert the signal into
data and transmit it to the control circuit 210. For example, upon receiving a signal
including at least a part of information related to the stopping of the high-power
charging mode via the signal processor 240, the control circuit 210 may convert a
high-power charging power source to a basic charging power source by controlling the
TA 270 and/or the converter 260.

According to the various embodiments, upon completion of the charging, the
electronic device may receive a signal including at least a part of information related to
the end of the charging from the external device. According to an embodiment, the coil
230 of the wireless charging circuit 200 may receive information including at least a
part of the information related to the end of the charging from the external device, and
the received at least the part of information may be a signal for requesting to end the
charging.

According to the various embodiments, the signal processor 240 may transmit at
least a part of a signal at least partially related to the received signal to the control
circuit 210.

According to the various embodiments, if the control circuit 210 receives the signal
including at least the part of the information related to the end of charging from the
signal processor 240, the charging operation may end by controlling the TA 270 and
the converter 260.

According to the various embodiments, a charging power source transmitted from the
electronic device may be expressed by a product of charging voltage and charging
current. For example, the electronic device may use fixed voltage in each charging
mode as charging voltage (e.g., charging voltage which is set in the high-power
charging mode or the basic charging mode), and may variously control charging
current according to a load condition and a charging state of each charging mode.
According to the various embodiments, a heat generator of the electronic device may
be a PBA and/or a coil or the like.

According to the various embodiments of the present disclosure, the electronic
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device may have a fan disposed in proximity to the heat generator (e.g., the coil) or
between the heat generators (e.g., between the coil and the PBA). For another example,
a temperature sensor (e.g., a thermistor) may be attached in proximity to the heat
generator. For another example, if a heating temperature sensed in the charging mode
while monitoring an output of the temperature sensor exceeds a set upper threshold,
heat generation may be decreased by turning on the fan. For another example, if the
heating temperature sensed in the charging mode is lower than a set lower threshold,
the power source supply device may turn off the fan.

According to the various embodiments, the electronic device may control the driving
of the fan on the basis of a type of the charging mode.

According to the various embodiments, if the external device is a high-power
charging enabled device, the electronic device may control the TA 270 and/or the
converter 260 to generate a charging power source for high-power charging and
transmit it wirelessly to the external device.

According to the various embodiments, an operation in which the electronic device
controls heat generation in the high-power charging mode is described. For example,
upon changing from the basic charging mode to the high-power charging mode, the
control circuit 210 may turn on the air circulation generation member 250 (e.g., the
fan). For another example, if the heating temperature exceeds the set upper threshold in
a state where the high-power charging mode is performed, the control circuit 210 may
turn on the air circulation generation member 250. For another example, during the
high-power charging mode is performed, a signal including at least a part of in-
formation related to a request for stopping the high-power charging may be received
from the external device. For example, the coil 230 and/or signal processor 240 of the
wireless charging circuit 200 may receive the signal including at least the part of in-
formation related to the request for stopping charging and transmitted from the external
device, and may deliver the signal to the control circuit 210. For example, upon
receiving the signal including at least the part of information related to the request for
stopping charging, the control circuit 210 may control the TA 270 and/or the converter
260 to convert to the basic charging mode, and may control the air circulation
generation member 250 to turn off the fan of the air circulation generation member
250. For another example, upon receiving the signal including at the least the part of
information related to the request for stopping high-power charging from the external
device, the control circuit 210 may control the TA 270 and/or the converter 260 to
convert to the basic charging mode. For another example, the control circuit 210 may
analyze a heating temperature of the heat generator (e.g., the coil 230). According to an
embodiment, the control circuit 210 keeps a state in which the fan of the air circulation

generation member 250 is turned on until the heating temperature sensed by the tem-
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perature sensor 220 depending on an analysis result of the heating temperature reaches
the lower threshold, and may turn off the fan of the air circulation generation member
250 at a time when the heating temperature is lower than the lower threshold.

According to the various embodiments, the electronic device may perform an
operation of controlling heat generation in the basic charging mode. For example, if
the heating temperature sensed for the coil 230 via the temperature sensor 220 exceeds
the set upper threshold in the basic charging mode, the control circuit 210 may turn on
the air circulation generation member 250. For another example, if the heating tem-
perature sensed for the coil 230 by the temperature sensor 220 is lower than the set
lower threshold in the basic charging mode, the control circuit 210 may control the air
circulation generation member 250 to be turned off.

According to the various embodiments, the basic charging mode may have a
relatively lower heating condition than in the high-power charging mode. For another
example, during the basic charging mode is performed, the control circuit 210 may
turn off the fan of the air circulation generation member 250 at a time when the heating
temperature sensed for the coil 230 by the temperature sensor 220 is lower than the
lower threshold. According to the various embodiments, similarly to the high-power
charging mode, the electronic device in the basic charging mode may also turn on or
turn off the fan on the basis of a result of comparing each of the heating temperature
sensed by the temperature sensor 220 and the upper and/or lower thresholds.

According to the various embodiments, the power source supply device may perform
an operation of controlling heat generation when misalignment occurs in the charging
mode. For example, if the misalignment occurs, power may be supplied with
maximum possible current for more than a specific time in each charging mode by the
coil 230 of the power source supply device.

For example, if the heating temperature sensed for the coil 230 via the temperature
sensor 220 exceeds the set upper threshold in the misalignment state, the control circuit
210 may turn on the air circulation generation member 250. For another example, if the
heat generation sensed for the coil 230 by the temperature sensor 220 is lower than the
set lower threshold in the misalignment state, the control circuit 210 may turn off the
air circulation generation member 250.

According to the various embodiments, an operation of controlling heat generation
may be performed when the power source supply device is changed to a full charging
state.

For example, during the charging mode is performed, the external device may
generate a signal indicating full charging (or a signal for requesting to end the
charging). For example, if a full charging signal is transmitted from the external

device, the electronic device may receive the full charging signal. The coil 230 and/or
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signal processor 240 of the wireless charging circuit 200 may receive the full charging
signal transmitted from the external device, and may deliver the received full charging
signal to the control circuit 210. According to the various embodiments, upon
receiving the signal indicating the full charging, the control circuit 210 may control the
TA 270 and/or the converter 260 to end the charging mode, and may turn off the air
circulation generation member 250 (e.g., the fan).

According to the various embodiments, the electronic device may turn off the air cir-
culation generation member 250 by determining the full charging in the following
state. For example, the electronic device may receive a charging complete signal
transmitted from the external device via the signal processor 240. The control circuit
210 may immediately turn off the fan of the air circulation generation member 250 at a
time when the charging complete signal is received. Alternatively, after receiving the
charging complete signal, the control circuit 210 may analyze the heating temperature
sensed by the temperature sensor 220, and may turn off the fan of the air circulation
generation member 250 when the heating temperature is lower than the lower
threshold. For another example, the electronic device may receive a signal regarding
the change of the charging duration to a constant-voltage (CV) duration via the signal
processor 240. For example, the control circuit 210 may immediately turn off the fan
of the air circulation generation member 250 when a charging change signal (i.e., a CV
signal) is received. Alternatively, after receiving the charging change signal (i.e., the
CV signal), the control circuit 210 may analyze the heating temperature sensed by the
temperature sensor 220. According to the various embodiments, the control circuit 210
may turn off the fan of the air circulation generation member 250 when the heating
temperature is lower than the lower threshold. For another example, the control circuit
210 may use the signal processor 240 to analyze a charging power source transmitted
wirelessly from the external device via the coil 230. The control circuit 210 may
determine a full charging state when the charging power source is decreased for a
specific time. If it is determined as the full charging state due to the decrease of the
charging power source, the control circuit 210 may control the air circulation
generation member 250 to immediately turn off the fan. Alternatively, the fan may be
turned off when the charging power source is decreased for the specific time and the
heating temperature sensed by the temperature sensor 220 is lower than the lower
threshold.

The electronic device according to the various embodiments may control the
charging operation as the basic charging mode in the following state, if the external
device is a device supporting the high-power charging mode.

The electronic device according to the various embodiments may perform the basic

charging mode at a specific time. For example, if it is determined that a state where the
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external device is not used is continued for a long period of time, the control circuit
210 may perform the basic charging mode instead of performing the high-power
charging mode. That is, if a time at which the charging mode is performed is a specific
time (for example, a time duration in which a user of the external device is sleeping,
e.g., 22:00 to 6:00 next day), the control circuit 210 may perform the basic charging
mode irrespective of a type of the external device. For another example, if the external
device transmits a signal including at least a part of information related to stopping of
the high-power charging mode, the signal processor 240 may deliver to the control
circuit 210 the signal including at least the part of information related to the stopping
of high-power charging and received via the coil 230 of the wireless charging circuit
200. According to the various embodiments, upon receiving the signal including at
least the part of information related to the request for ending high-power charging, the
control circuit 210 may control the TA 270 and/or the converter 260 to perform the
charging operation in the basic charging mode. For another example, the external
device may have a function capable of selecting the high-power charging mode or the
basic charging mode. If the external device requests for the basic charging mode, the
electronic device may perform the charging operation in the basic charging mode even
in case of the external device capable of performing the high-power charging mode.
For another example, the power source supply device may stop the high-power
charging mode if a heating temperature of the coil 230 is sensed to be higher than or
equal to a set temperature (i.€., a high-power charging limit temperature). For example,
the high-power charging limit temperature may be a temperature which is higher than a
temperature of the upper threshold. For example, the temperature of the upper
threshold may be set to 39 degrees, and the high-power limit temperature may be set to
41 degrees. In this case, if the heating temperature of the coil 230 has a value in the
range of 39 degrees to 41 degrees, the electronic device may perform the high-power
charging mode while turning on the fan. For another example, if the heating tem-
perature of the coil 230 exceeds the high-power charging limit temperature (e.g., 41
degrees), the power source supply device may control the TA 270 and the converter
260 to change the charging mode (the change from the high-power charging mode to
the basic charging mode), or may stop the charging operation until the heating tem-
perature is decreased to a set temperature (e.g., an upper threshold temperature value).

According to the various embodiments, the wireless charging circuit 200 of the
electronic device may include a fan capable of decreasing an internal heating tem-
perature and/or a temperature sensor capable of detecting the heating temperature.
According to the various embodiments, the fan may be the air circulation generation
member 250, and the temperature sensor may be the temperature sensor 220.

According to the various embodiments, the electronic device may keep or change the
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charging mode on the basis of at least a part of a device type and/or charging state of
the external device or a charging state of the electronic device, and may control the fan
on the basis of a heating temperature increased or decreased during charging.
According to the various embodiments, an operation of controlling the fan may include
an operation of turning on/off the fan or an operation of controlling a rotation speed of
the fan. According to the various embodiments, a scenario of driving the fan may be

expressed by Table 1 below.

Table 1

Classification Fan drive Condition

when starting the high-power
charging mode or changing the basic
charging mode to the high-power
high-power charging charging mode, or
mode on when the heating temperature is

equal or higher than a upper threshold
value in the high-power charging
mode.

when the heating temperature is
lower than threshold value (e.g., the
upper threshold value when the fan is
in an off state or a lower threshold
value when the fan changes from an
on state to the off state) in the high-
power charging mode or

when changing the high-power
charging mode to the basic charging
mode (the fan is off immediately or
when the heating temperature is lower
than the lower threshold value).

when the heating temperature is
equal or higher than the upper
threshold value in the basic charging
mode.

when the heating temperature is
lower than threshold value in the
basic charging mode (the fan is off
immediately or when the heating
temperature is lower than the lower
threshold value).

when the heating temperature is
mis-align on equal or higher than the upper
threshold value in the mis-align state.
when the heating temperature is
off lower than the lower threshold value
in the mis-align state.

the fan is off immediately or when
full charging off the heating temperature is lower than
the lower threshold value.

off

basic charging mode on

off

FIG. 3 is a flowchart illustrating a procedure of a charging operation of an electronic
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device according to various embodiments of the present disclosure.

Referring to FIG. 3, according to the various embodiments of the present disclosure,
in operation 311, the electronic device may sense a proximity (or a contact) of an
external device.

According to the various embodiments, in operation 312, the electronic device may
determine whether the external device of which the approach is sensed is a wireless
charging enabled device.

If it is determined in operation 312 that the external device is not the wireless
charging enabled device, the procedure may end in operation 335 according to the
various embodiments of the present disclosure.

If it is determined in operation 312 that the external device is the wireless charging
enabled device, the electronic device may perform the charging operation in the basic
charging mode in operation 313 according to the various embodiments of the present
disclosure. For example, in the basic charging mode, the electronic device may convert
a DC power source for basic charging to an AC power source via the TA 270 by
performing switching control in the converter 260. For another example, the coil 230
of the wireless charging circuit 200 may wirelessly transmit, to the external device in
proximity, the AC power source which is for basic charging and which is output from
the converter 260.

According to the various embodiments of the present disclosure, in operation 315,
the electronic device may perform an operation of sensing a signal transmitted from
the external device. For example, the signal may be received and/or sensed from the
external device via the coil 230 and/or the signal processor 240 of the electronic
device. For another example, the electronic device may sense a signal (data) including
at least a part of information related to charging via the coil 230 and/or the signal
processor 240. According to the various embodiments, the related information may
include information related to a device type of the external device, and the information
related to the device type may include information indicating whether high-power
charging is possible.

According to the various embodiments of the present disclosure, in operation 317,
whether it is a high-power transmission request signal may be determined. For
example, the electronic device may determine whether it is the high-power
transmission request signal on the basis of at least a part of the signal sensed in
operation 315. For another example, the electronic device may analyze the device type
of the external device on the basis of at least the part of the received signal, and if the
external device is the high-power charging enabled device, may determine this as a
high-power charging request.

If it is determined in operation 317 that it is the high-power transmission request
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signal, a power source confirmation operation may be performed in operation 319. For
example, the electronic device may confirm whether the TA 270 can generate high
power. For example, if the external device is the high-power charging enabled device,
interface (e.g., AFC) communication may be performed with respect to the TA 270 in
order to confirm whether the TA 270 electrically connected to the electronic device
201 of FIG. 2 can supply high power.

In operation 321, the electronic device may determine whether a power source (e.g.,
the TA) supports high-power charging. For example, the determination operation may
operate on the basis of at least a part of information confirmed in operation 319.

If it is determined in operation 321 that the power source supports high-power
charging, the electronic device may proceed to the high-power charging mode in
operation 323 according to the various embodiments of the present disclosure. For
example, in the high-power charging mode, the electronic device may provide control
such that the TA 270 can generate a DC power source for high-power charging via the
control circuit and can convert a DC power source to the AC power source via the
converter 260. According to the various embodiments, the AC power source converted
by the converter 260 is supplied to the coil 230, and the coil 230 may wirelessly
transmit the AC power source for high-power charging to the external device.

According to the various embodiments of the present disclosure, in operation 324,
the electronic device may determine whether a signal is received from the external
device. For example, the electronic device may perform the charging operation in the
high-power charging mode, and may determine whether there is a signal received via
the coil 230 and/or the signal processor 240.

If it is determined in operation 324 that the signal is received, the electronic device
may determine whether a signal related to stopping of the high-power charging mode
is received in operation 325 according to the various embodiments of the present
disclosure.

If it is determined in operation 325 that it is not the signal related to the stopping of
the high-power charging mode, the electronic device may keep performing the
charging operation in the high-power charging mode in operation 323 according to the
various embodiments of the present disclosure.

If it is determined in operation 325 that it is the signal related to the stopping of the
high-power charging mode, the electronic device may proceed to the basic charging
mode in operation 333 according to the various embodiments of the present disclosure.
For example, the electronic device may perform the charging operation by changing
from the high-power charging mode to the basic charging mode.

If it is determined in operation 317 that it is not the signal for requesting for high-

power transmission, the electronic device may proceed to the basic charging mode in
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operation 333 according to the various embodiments of the present disclosure.

If it is determined in operation 321 that the power source does not support high-
power charging, the electronic device may proceed to the basic charging mode in
operation 333 according to the various embodiments of the present disclosure.

According to the various embodiments of the present disclosure, if the external
device is a high-power charging disabled external device or if the external device
transmits a signal for requesting for the basic charging mode, the electronic device may
proceed to the basic charging mode in operation 333 according to the various em-
bodiments of the present disclosure.

According to the various embodiments of the present disclosure, if the external
device has requested for high-power charging but the TA 270 is a device which cannot
provide a high-power charging power source, the electronic device may proceed to the
basic charging mode according to the various embodiments of the present disclosure.

According to the various embodiments of the present disclosure, after proceeding to
the basic charging mode, if the charging is complete, the power source supply device
may end the charging operation in operation 335.

According to the various embodiments of the present disclosure, in the basic
charging mode, the control circuit 210 may control the TA 270 to generate a DC power
source for basic charging, and may control the converter 260 to convert the basic
charging DC power source to the AC power source and supply it to the coil 230 of the
wireless charging circuit 200. The coil 230 may wirelessly transmit the supplied basic
charging AC power source to the external device.

The electronic device according to the various embodiments of the present disclosure
may receive a signal related to at least a part of information related to charging from
the external device during the charging is performed, and may control a state of
wireless power transmission which is currently performed on the basis of at least a part
of the received signal. For example, if the received data is related to a signal regarding
a decrease in a power amount, the electronic device may perform transmission by de-
creasing current to be transmitted wirelessly to the external device. Alternatively, if the
received signal is a signal related to an increase in the power amount, the electronic
device may control to perform transmission by increasing current to be transmitted
wirelessly to the external device. For another example, the electronic device may
control the TA 270 and/or the converter 260 to regulate current of a charging power
source to be transmitted wirelessly to the external device.

The electronic device according to the various embodiments of the present disclosure
may sense an internal or external temperature of the wireless charging circuit 200 via
the temperature sensor 220 when performing a wireless charging control operation. If

the sensed temperature exceeds the upper threshold, the electronic device may drive
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the fan via the air circulation generation member 250. In a state of driving the fan, the
temperature sensor 220 may sense the internal or external temperature of the wireless
charging circuit 200. If the sensed temperature is lower than the lower threshold, the
electronic device may turn off the fan of the air circulation generation member 250.

According to the various embodiments of the present disclosure, the control circuit
210 of the electronic device may analyze a charging power source transmitted
wirelessly to the external device via the signal processor 240 connected to the coil 230
of the wireless charging circuit 200. The electronic device may control the charging
power source transmitted wirelessly to the external device according to the analyzed
charging power source. For example, if the wirelessly transmitted charging power
source is decreased for a specific time, the electronic device may control the TA 270
and/or the converter 260 to regulate current of the charging power source transmitted
wirelessly to the external device.

FIG. 4A is a flowchart illustrating a procedure of performing a high-power charging
mode in a power source supply device according to various embodiments of the
present disclosure.

Referring to FIG. 4A, according to the various embodiments of the present
disclosure, in operation 411, an electronic device may perform the high-power
charging mode. For example, the TA 270 may generate a DC power source for high-
power charging in the high-power charging mode, and the converter 260 may be
switched under the control of the control circuit 210 and thus may convert the DC
power source for high-power charging and output from the TA 270 into an AC power
source. According to another example, charging current may be regulated by a
switching frequency of the converter 260. For another example, in the high-power
charging power source, charging voltage may be fixed and charging current may be
variable according to a charging condition.

According to the various embodiments of the present disclosure, in operation 412,
the power source supply device may turn the fan on via the air circulation generation
member 250. For example, if the charging operation is performed in the high-power
charging mode, the fan may be turned on.

According to the various embodiments, in operation 413, the electronic device may
perform a wireless charging observation operation. For example, the observation
operation may be performed on the basis of at least a part of information acquired via
the temperature sensor, coil, or signal processor 240 included in the wireless charging
circuit 200.

According to the various embodiments of the present disclosure, in operation 415,
whether the high-power charging mode ends may be determined at least partially on

the basis of the wireless charging observation operation of operation 413.
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If it is determined in operation 415 that the high-power charging does not end,
whether a heating temperature is higher than a threshold may be determined in
operation 417 according to the various embodiments of the present disclosure. For
example, the heating temperature may be a heating temperature sensed via the tem-
perature sensor 220 when performing the wireless charging observation operation, and
an operation of comparing this temperature with a determined threshold may be
performed.

If it is determined in operation 417 that the heating temperature exceeds a threshold,
the electronic device may adjust a speed of driving the fan on the basis of at least a part
of a signal and/or data in operation 421 according to the various embodiments of the
present disclosure. For example, the electronic device may variably control a fan
rotation speed according to the heating temperature detected for the wireless charging
circuit 200 by the temperature sensor 220.

If it is determined in operation 417 that the heating temperature is lower than the
threshold, the power source supply device may turn the fan off in operation 419
according to the various embodiments of the present disclosure. For example, if the
heating temperature is lower than the threshold, the fan may be turned off.

According to the various embodiments of the present disclosure, the wireless
charging observation of operation 413 may be performed for a signal received via the
coil 230 of the wireless charging circuit 200 and/or a state or the like of a charging
power source wirelessly transmitted from the coil 230 of the wireless charging circuit
200. For example, the received data may be a signal transmitted from the external
device. For example, the external device may generate a signal for changing from the
high-power charging mode to the basic charging mode according to a charging state.
For example, the external device may end the high-power charging mode when
charging of a battery reaches a set charging amount during the high-power charging,
and may generate a signal for changing to the basic charging mode. For example, the
electronic device may observe the state of the charging power source transmitted
wirelessly to the external device via the coil 230. If the charging power source
transmitted wirelessly via the coil 230 in the high-power charging mode is decreased
for a specific time, the electronic device may stop the high-power charging mode.

If it is determined in operation 415 that the high-power charging ends, the power
source supply device may turn off the fan of the air circulation generation member 250
in operation 425 according to the various embodiments of the present disclosure.

It may be changed to the basic charging mode in operation 427 according to the
various embodiments of the present disclosure. For example, it may be changed to the
basic charging mode by controlling the TA 270 and/or the converter 260.

In case of operations 425 and 427 according to the various embodiments of the
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present disclosure, operation 427 may be first performed and thereafter operation 425
may be performed. For another example, operation 425 may be skipped and the fan
driving may be controlled in the basic charging mode. For example, the electronic
device may turn the fan off in case of changing from the high-power charging mode to
the basic charging mode, or may turn the fan off at a time when a heating temperature
is lower than a lower threshold after transitioning to the basic charging mode.

According to the various embodiments, the electronic device may have an upper
threshold and a lower threshold to have a hysteresis characteristic (or Schmitt trigger
characteristic) when controlling the turn on/turn off of the fan via the air circulation
generation member 250.

According to the various embodiments, if the fan is turned on, the power source
supply device may frequently perform the operation of turning on/turning off the fan
when the heating temperature sensed by the temperature sensor 220 is within a specific
range.

FIG. 4B is a flowchart illustrating a method of controlling driving of a fan by an
electronic device on the basis of a heating temperature according to various em-
bodiments of the present disclosure.

Referring to FIG. 4B, according to the various embodiments, in operation 451, a
control circuit of the electronic device may acquire data related to a heating tem-
perature sensed for a wireless charging circuit via the temperature sensor 220.

According to the various embodiments of the present disclosure, in operation 453,
whether the temperature is lower than a threshold 1 (e.g., an upper threshold) may be
determined. For example, the temperature may be temperature information acquired in
operation 451.

If it is determined in operation 453 that the temperature is not lower than the
threshold 1, the electronic device may control the driving of the fan on the basis of the
temperature in operation 455 according to the various embodiments of the present
disclosure. For example, if the temperature sensed by the temperature sensor 220
exceeds the upper threshold, the electronic device may turn the fan on via the air cir-
culation generation member 250. The electronic device according to the various em-
bodiments may control a fan rotation speed on the basis of a signal and/or data when
driving the fan. For example, if the fan is turned on in a high-power charging mode,
the fan rotation speed may be adjusted on the basis of the heating temperature sensed
by the temperature sensor 220. For another example, if the heating temperature
exceeds the upper threshold and thereafter rises to up to a high-power charging limit
temperature, the electronic device may limit high-power charging and may adjust the
fan rotation speed to a maximum speed.

If it is determined in operation 453 that the temperature is lower than the threshold 1,
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whether it is a state where the fan is on may be determined in operation 457 according
to the various embodiments of the present disclosure.

If it is determined in operation 457 that the fan is turned on, the electronic device
may determine whether the temperature is lower than a threshold 2 in operation 459
according to the various embodiments of the present disclosure. For example, the tem-
perature may be temperature information acquired in operation 451.

If it is determined in operation 459 that the temperature is lower than the threshold 2,
the electronic device may turn the fan off via the air circulation generation member
250 in operation 461 according to the various embodiments of the present disclosure.

According to the various embodiments, if the heating temperature sensed for the
control circuit 210 via the temperature sensor 220 is lower than the threshold (e.g., the
lower threshold) in a state where the fan is on, the electronic device may turn the fan
off via the air circulation generation member 250. According to the various em-
bodiments, the power source supply device may keep the state where the fan is on if
the heating temperature is lower than the upper threshold but is higher than the lower
threshold in the state there the fan is turned on.

FIG. 5 is a flowchart illustrating an operation of ending a high-power charging mode
in a power source supply device according to various embodiments of the present
disclosure. The various embodiments of FIG. 5 may be an example of the wireless
charging observation operation of FIG. 4A.

Referring to FIG. 5, according to the various embodiments of the present disclosure,
in operation 511, the electronic device may confirm time information. For example, the
time information may be received from an external device, or a charging time may be
confirmed on the basis of information acquired from the electronic device.

According to the various embodiments of the present disclosure, in operation 513,
the electronic device may determine a charging mode on the basis of the confirmed in-
formation. For example, the electronic device may perform a basic charging mode at a
specific time. For example, the basic charging mode may be performed irrespective of
a type of the external device at a specific time of performing the charging mode (e.g., a
sleep time of a user, a time period in which the user does not use the external device
for a specific time, a time which is set by the user, or the like).

The electronic device according to the various embodiments of the present disclosure
may perform an operation of determining whether a current time is equal to a set time
on the basis of at least a part of the confirmed information in operation 511. For
example, the set time may be a time which is set to charge the external device in the
basic charging mode. For example, if it is the time which is set for charging in the
basic charging mode, the electronic device may transition to the basic charging mode.

If the high-power charging mode is performed before the set time, the electronic device
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according to the various embodiments may control the TA 270 and the TA 270 to stop
the high-power charging mode, and may transition to the basic charging mode.

If the electronic device according to the various embodiments of the present
disclosure receives a signal related to the stopping of the high-power charging mode
from the external device, the electronic device may stop the performing of the high-
power charging mode. For example, if the electronic device receives a high-power
charging stop request signal from the external device in a state of performing the
charging operation in the high-power charging mode, the high-power charging mode
may be stopped to transition to the basic charging mode. For example, the electronic
device may receive the high-power charging stop request signal transmitted from the
external device via the coil 230 and the signal processor 240.

The electronic device according to the various embodiments may determine whether
the heating temperature sensed for the control circuit 210 via the temperature sensor
220 is greater than or equal to a high-power charging limit temperature. According to
the various embodiments, the high-power charging limit temperature may be higher
than a temperature of the upper threshold. For example, if the heating temperature of
the wireless charging circuit has a value in the range from the upper threshold to the
high-power charging limit temperature, the electronic device may determine a corre-
sponding temperature, may turn the fan on via the air circulation generation member
250, and may perform the high-power charging mode. For example, if the heating tem-
perature of the wireless charging circuit exceeds the high-power charging limit tem-
perature, the electronic device may recognize the high-power charging limit tem-
perature and may control the TA 270 and the converter 260 to change the charging
mode. For example, the electronic device may change the charging mode from the
high-power charging mode to the basic charging mode. For example, the electronic
device may stop the charging mode.

According to the various embodiments of the present disclosure, in the basic
charging mode, the electronic device may control the driving of the fan by confirming
a signal received from the external device and/or data related to the heating tem-
perature of the wireless charging circuit 200 while generating a charging power source
as a reference power source.

In the electronic device according to the various embodiments of the present
disclosure, if the heating temperature sensed for the wireless charging circuit 200 by
the temperature sensor 220 exceeds the set upper threshold in the basic charging mode,
the control circuit 210 may control the air circulation generation member 250 to turn
on the fan of the wireless charging unit. The electronic device according to the various
embodiments may turn off the fan if the heating temperature sensed for the wireless

charging circuit 200 by the temperature sensor 220 is lower than a set lower threshold.
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The electronic device according to the various embodiments may turn off the fan via
the air circulation generation member 250 if it is a state where the fan is off in the basic
charging mode and if the currently sensed heating temperature is lower than the upper
threshold. If it is a state where the fan is on in the basic charging mode, the electronic
device according to the various embodiments may turn off the fan at a time when the
heating temperature sensed for the wireless charging circuit 200 by the temperature
sensor 220 is lower than the lower threshold.

FIG. 6 is a flowchart illustrating an operation when full charging is achieved in an
external device according to various embodiments of the present disclosure.

Referring to FIG. 6, according to the various embodiments of the present disclosure,
in operation 611, an electronic device may confirm a signal transmitted from the
external device For example, when charging is complete, the external device may
transmit a charging complete signal to the electronic device.

According to the various embodiments of the present disclosure, in operation 613,
the electronic device may determine whether it is the charging complete signal.

If it is determined in operation 613 that it is the charging complete signal, the
electronic device may perform a full charging processing operation in operation 615
according to the various embodiments of the present disclosure. For example, the
electronic device may control the TA 270 and/or the converter 260 to perform the full
charging processing operation.

According to the various embodiments of the present disclosure, in operation 617,
the electronic device may control a fan.

If it is determined in operation 613 that the received signal is not the charging
complete signal, the electronic device may process the received signal in operation 621
according to the various embodiments of the present disclosure. For example, the
signal may be a signal received from the external device, and the signal may include at
least a part of information related to charging. For example, the signal received by the
electronic device from the external device may be information related to a charging
duration. For example, if the external device is changed from a constant-current (CC)
duration to a CV duration, the signal may include information related to the generated
CV duration. According to the various embodiments, the electronic device may receive
a signal transmitted from the external device via the coil 230 and/or signal processor
240 of the wireless charging circuit 200. For example, upon receiving the charging
complete signal, the electronic device may sense the reception of the signal related to
the charging completion, and may control the TA 270 and/or the converter 260 to end
the supply of a charging power source (e.g., full charging processing). For example, if
the supply of the charging power source ends, the electronic device may turn off the

fan via the air circulation generation member 250. For example, if the signal
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transmitted from the external device is a signal including at least a part of information
related to the CV duration, the electronic device may end the supply of charging power
source on the basis of at least the part of the received signal, and may turn off the fan.
For example, if the signal transmitted from the external device is not the charging
complete signal or the signal including at least the part of the information related to the
CYV duration, the electronic device may perform an operation of processing the
received signal. For example, the operation of receiving the received signal may be an
operation of changing a charging mode on the basis of at least a part of the received
signal. For example, if the received signal is a signal for requesting to change from the
high-power charging mode to the basic charging mode, the power source supply device
may control the TA 270 and the converter 260 to supply a charging power source of
the basic charging mode.

The electronic device according to the various embodiments of the present disclosure
may analyze the charging power source transmitted wirelessly from the coil 230 of the
wireless charging circuit 200 to the external device. If the wirelessly transmitted
charging power source is decreased on the basis of the analysis result, the electronic
device may end the supply of the charging power source and may turn off the fan.

According to the various embodiments of the present disclosure, if it is determined as
a full charging state, the electronic device may control the TA 270 and/or the converter
260 to end the supply of the charging power source. For example, the electronic device
may turn the fan off via the air circulation generation member 250. For example, if the
electronic device performs a full charging control operation, although it is described
that the electronic device ends the supply of the charging power source and thereafter
turns the fan off, an operation of turning the fan off may be first performed and
thereafter an operation of ending the supply of the charging power source may be
performed.

According to various embodiments of the present disclosure, an electronic device
may include: a housing; a wireless charging coil disposed inside the housing; a fan
disposed inside the housing and in proximity to the coil; a temperature sensor disposed
inside the housing and in proximity to the coil; a wireless charging circuit having the
coil and configured to transmit power wirelessly to an external device via the coil; and
a control circuit electrically connected to the fan, the temperature sensor, and the
wireless charging circuit. The control circuit may be configured for receiving a signal
from the external device, receiving data related to a temperature of the coil from the
temperature sensor, and controlling the fan at least partially on the basis of the signal
and/or the data.

According to the various embodiments of the present disclosure, the wireless

charging circuit may be capable of operating in a first mode for transmitting the power
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with a first power source or a second mode for transmitting the power with a second
power source having higher power than the first power source. The control circuit may
be allowed to select the first mode or the second mode at least partially on the basis of
the signal and/or the data.

According to the various embodiments of the present disclosure, the control circuit
may further include a circuit for interfacing with an external power source, and may be
configured to receive power of a different level from the external power source via the
circuit for interfacing on the basis of the first mode or the second mode.

According to the various embodiments of the present disclosure, the control circuit
may be configured to turn on or turn off the fan at least partially on the basis of the
signal and/or the data.

According to the various embodiments of the present disclosure, the control circuit
may be configured to adjust a rotation speed of the fan at least partially on the basis of
the signal and/or the data.

According to the various embodiments of the present disclosure, the control circuit
may be configured to receive a signal from the external device via the wireless
charging circuit.

According to the various embodiments of the present disclosure, the signal from the
external device may include an indication for requesting for the control of the fan.

According to the various embodiments of the present disclosure, the signal from the
external device may include an indication regarding a level of power transmitted
wirelessly to the external device via the coil.

According to the various embodiments of the present disclosure, the electronic
device may constitute a part of furniture, a building structure, a vehicle, and a white
appliance.

According to various embodiments of the present disclosure, an electronic device
may include: a housing; a wireless charging coil disposed inside the housing; a fan
disposed inside the housing and in proximity to the coil; a temperature sensor disposed
inside the housing and in proximity to the coil; and a wireless charging circuit having
the coil and configured to transmit power wirelessly to an external device via the coil,
and may perform an operation including: receiving a signal from the external device;
receiving data related to a temperature of the coil from the temperature sensor; and
controlling the fan at least partially on the basis of the signal and/or the data.

According to the various embodiments of the present disclosure, the wireless
charging circuit may be capable of operating in a first mode for transmitting the power
to a first power source or a second mode for transmitting the power to a second power
source having higher power than the first power source. The operation of controlling

the fan may further include selecting the first mode or the second mode at least



29

WO 2017/026689 PCT/KR2016/007881

[177]

[178]

[179]

[180]

[181]

[182]

[183]

[184]

[185]

[186]

partially on the basis of the signal and/or the data.

According to the various embodiments of the present disclosure, the electronic
device may further include a circuit for interfacing with an external power source. The
operation of controlling the fan may be performed to receive power of a different level
from the external power source via the circuit for interfacing on the basis of the first
mode or the second mode.

According to the various embodiments of the present disclosure, the operation of
controlling the fan may be performed to turn on or turn off the fan at least partially on
the basis of the signal and/or the data.

According to the various embodiments of the present disclosure, the operation of
controlling the fan may be performed to adjust a rotation speed of the fan at least
partially on the basis of the signal and/or the data.

According to the various embodiments of the present disclosure, the operation of
controlling the fan further may include receiving a signal from the external device via
the wireless charging circuit.

According to the various embodiments of the present disclosure, the signal from the
external device may include an indication for requesting for the control of the fan.

According to the various embodiments of the present disclosure, the signal from the
external device may include an indication regarding a level of power transmitted
wirelessly to the external device via the coil.

According to the various embodiments of the present disclosure, the electronic
device may constitute a part of furniture, a building structure, a vehicle, and a white
appliance.

Various embodiments of the present disclosure may include a charging coil disposed
inside a housing, a fan disposed in proximity to the charging coil, a temperature sensor
disposed in proximity to the charging coil, and may include operations of: supplying a
power source of high power in a high-power charging mode to the charging coil for
wirelessly transmitting the supplied charging power source to an external device;
sensing a heating temperature from the temperature sensor and if the heating tem-
perature exceeds a threshold, turning the fan on; and if a high-power charging mode
stop request signal is received from the external device, transitioning to a basic
charging mode and turning the fan off.

The various embodiments of the present disclosure may further include an operation
of performing the basic charging mode upon sensing an approach of the external
device, and if the approached external device is a high-power charging enabled
external device, setting the high-power charging mode and turning the fan on.

The various embodiments of the present disclosure may further include operations

of: supplying a power source of basic power in the basic charging mode to the wireless
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charging circuit; sensing a heating temperature from the temperature sensor and if the
heating temperature exceeds a threshold, turning the fan on; and turning off the fan
upon sensing full charging.

According to the various embodiments of the present disclosure, the operation of
turning the fan on may further include operations of: turning the fan on if the heating
temperature exceeds an upper threshold in each of the charging modes; and turning the
fan off if the heating temperature is lower than a lower threshold while driving the fan.

The various embodiments of the present disclosure may further include operations
of: sensing a misalignment in each of the charging modes; sensing a heating tem-
perature from the temperature sensor upon sensing the misalignment; and turning the
fan on if the heating temperature exceeds the upper threshold.

According to the various embodiments of the present disclosure, in the operation of
sensing the misalignment, the misalignment may be determined when a corresponding
charging power source is supplied with maximum possible current for at least a
specific time in each of the charging mode.

According to the various embodiments of the present disclosure, in the operation of
determining full charging, it may be determined as the full charging when a battery
charging complete signal is received from the external device.

According to the various embodiments of the present disclosure, in the operation of
determining full charging, it may be determined as the full charging when a charging
power source transmitted wirelessly to the external device is decreased for a specific
time.

According to the various embodiments of the present disclosure, the basic charging
mode may be performed if a charging time in the high-power charging mode is a time
which is set to the basic charging mode.

According to the various embodiments of the present disclosure, if the heating tem-
perature in the high-power charging mode is higher than a high-power charging limit
temperature, the basic charging mode may be performed by stopping the high-power
charging mode.

Hereinafter, an internal structure of a wireless charging device (e.g., the electronic
device 201) and a cooling structure thereof according to various embodiments of the
present disclosure will be described with reference to the accompanying drawings.

FIG. 7 is an exploded perspective view illustrating a structure of a wireless charging
device according to various embodiments of the present disclosure.

Referring to FIG. 7, a wireless charging device 700 according to the various em-
bodiments may be a wireless charging device which can be configured roughly in a
pad shape so that an external device is placed thereon.

The wireless charging device according to the various embodiments may include one
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or more heat generators 710 and 740 and at least one air circulation generation member
730, e.g., a fan, for transferring generated heat to the outside. The wireless charging
device according to the various embodiments may be a device on which an external
device is placed to charge the external device in a wireless manner through a mutual
operation with the wireless charging device.

The wireless charging device according to the various embodiments may include the
first and second heat generators 710 and 740 and the air circulation generation member
730 (also referred to as a fan or an air circulation generation device). According to the
various embodiments, the air circulation generation member 730 may be called a
cooling device for performing a function of decreasing a temperature of the first and
second heat generators 710 and 740, and may be called a heat emitting device or an air
circulation device since air including heat is emitted to the outside. The air circulation
generation member 730 may be disposed between the first and second heat generators
710 and 740. For example, the air circulation generation member 730 may be disposed
in an up-and-down laminated structure with respect to the first and second heat
generators 710 and 740. The laminated structure may include the first heat generator
710, the air circulation generation member 730, and the second heat generator 740
from upward to downward. For another example, the wireless charging device may
include a housing, and the housing may include a first surface and a second surface
facing the first surface in an opposite direction. For another example, the first surface
may be an outer surface which is raised by the electronic device, and the second
surface may be a bottom surface. For another example, in the wireless charging device,
the first heat generator 710 may be disposed in parallel and in proximity to the first
surface of the housing, the air circulation generation member 730 may be disposed
below the first heat generator 710, and the second heat generator 740 may be disposed
below the air circulation generation member 730.

According to the various embodiments, the air circulation generation member 730
may be disposed between the first heat generator 710 and the second heat generator
740. The air circulation generation member 730 may cool each of the first heat
generator 710 and the second heat generator 740, and may play a role of emitting heat
generated from each of the first heat generator 710 and the second heat generator 740
to outside the housing.

According to the various embodiments, the first heat generator 710 may be a coil (a
transmission coil), and the second heat generator 740 may be a PBA.

According to the various embodiments, the air circulation generation member 730
may include an air flow fan. According to the various embodiments, the wireless
charging device may include the first heat generator 710, the air circulation generation

member 730, and the second heat generator 740.
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According to the various embodiments of the present disclosure, the housing may be
a supporter (a supporting construction) which structurally supports the air circulation
generation member 730 and the second heat generator 740, which protects the afore-
mentioned components, and which is formed of an injection material serving for an
external design.

According to the various embodiments, the housing may include an upper housing
702 and a lower housing 704. The upper and lower housings 702 and 704 may be
coupled in a vertical direction to provide a pad-type exterior.

According to the various embodiments, the upper housing 702 may have a flat
surface in an upper portion thereof so that an electronic device having a reception coil
is placed thereon. Further, the upper housing 702 may have a rubber pad which may
generate frictional force with respect to the external device placed thereon and which is
mounted on a groove of the rubber pad 701. The rubber pad may prevent a movement
of the electronic device placed thereon due to the frictional force with respect to the
electronic device. The rubber pad 701 may be constructed in a shape similar to that of
the first heat generator 710. For example, the rubber pad may be constructed to have a
ring shape. According to the various embodiments, an outer surface of the rubber pad
may be disposed to the upper surface of the housing in an exposed manner, and may be
disposed in parallel.

According to the various embodiments, the first heat generator 710 is a first heat
generator in which heat is generated during the operation, and may be the coil 230 of
FIG. 2. According to the various embodiments, the coil may deliver power to the coil
of the external device (not shown) by using an electromagnetic induction phenomenon.

According to the various embodiments, a shield member 711 may be disposed below
the first heat generator 710. The shield member 711 may protect other electrical
elements (e.g., a PBA 740, an air circulation generation member 730, or the like) from
an electromagnetic field generated when power is transmitted to a reception coil, and
may increase efficiency of wireless power transmission.

According to the various embodiments, the housing may include a supporter, e.g., a
bracket 720, for supporting the first heat generator 710 and the shield member 711, for
fixing the air circulation generation member 730, and for providing a duct structure of
the air circulation generation member 730. According to the various embodiments, a
duct included in the bracket 720 may be an inner injection construction for inducing an
air flow. For example, the bracket 720 may form at least one hole to a portion of a
surface which is in contact with the shield member 711 so that the air flow has an
effect on the shield member 711 and the first heat generator 710 (the heat generator).
For example, the housing forms at least one vent hole 704A to an outer surface of the

lower housing 704, and thus may be a passage through which air including internal
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heat of the device exits via the at least one vent hole 704A and/or a passage through
which an external air can enter.

According to the various embodiments, the air circulation generation member 730
may be placed to generate an air flow between the second heat generator 740 (i.e., the
heat generator) and the first heat generator 710 (i.e., the heat generator). For example,
the air circulation generation member 730 includes an air flow fan, and whether to
drive the air circulation generation member (hereinafter, referred to as a fan) may be
determined by a control circuit (not shown). For example, the air circulation generation
member 730 may be placed to face the first heat generator 710 in an up-and-down
laminated structure, and may be placed to face the second heat generator 740 in the up-
and-down laminated structure.

According to the various embodiments, the first heat generator 710 and/or the shield
member 711 may have a (circular shaped or ring shaped) center, and the air circulation
generation member 730 may also have a rotation center of the fan. For example, the
first heat generator 710, the shield member 711, and the air circulation generation
member 730 may be disposed along the same axis. For another example, the air cir-
culation generation member 730 may be placed to be separated from the shield
member 711, and may be placed to be separated from the second heat generator 740.
For example, the air circulation generation member 730 may have a gap formed with
each of the shield member 711 and the second heat generator 740, and the gap may be
an air movement passage. Air including heat generated through the gap may be emitted
outside the housing by the use of the air circulation generation member 730.

FIG. 8 is an assembled perspective view illustrating an outer appearance of a wireless
charging device according to various embodiments of the present disclosure.

Referring to FIG. 8, a wireless charging device 800 according to the various em-
bodiments may form the outer appearance by coupling of an upper housing 820 and a
lower housing 804. The outer appearance of the wireless charging device according to
the various embodiments is not limited to a circular shape when viewed from the top.
When the outer appearance of the wireless charging device 800 is viewed from the top,
a logo or the like may be indicated in a center 810.

According to the various embodiments, the upper housing 802 may further have a
rubber pad in a groove 801 formed on an outer surface. The rubber pad may be con-
structed of a ring shape similar to a coil. The rubber pad may be an indicator for
aligning the electronic device to the center by using color different from color of the
upper housing 802.

FIG. 9 is a cross-sectional view briefly illustrating a structure of a wireless charging
device according to various embodiments of the present disclosure.

Referring to FIG. 9, a wireless charging device 900 according to the various em-
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bodiments may include a PBA 940, and the PBA may include a wireless charging
circuit. According to the various embodiments, the PBA 940 may be placed below a
fan 930 facing thereto. According to the various embodiments, the fan 930 may be the
air circulation generation member 250 of FIG. 2.

According to the various embodiments, the fan 930 is disposed on the PBA 940 to
have a specific gap (to be separated) instead of being placed in contact with a board,
and may be constructed to emit heat generated in the PBA 940 to the outside.

According to the various embodiments, a lower housing 904 has a flat surface so as
to be placed on the floor, and may have one or more vent holes 9041 and 9042 through
which air enters from the outside and through which the air exits to the outside.
According to another example, the vent hole 9041 may further have a mesh 9043 for
preventing an external foreign material from entering (e.g., mesh processing).
According to an embodiment, one or more of vent holes 9041 and 9042 may be formed
to an entrance portion of the housing, and one or more of them may be formed to an
exit portion thereof. For example, air flows through the vent hole 9041 located in the
entrance portion by the operation of the fan 930, and air including generated heat may
be emitted through the vent hole 9042 located in the exit portion.

In the wireless charging device according to the various embodiments, one or more
temperature sensors 950 and 952 for detecting a heating temperature may be disposed,
and the temperature sensor may be disposed in proximity to the heat generator.
According to the various embodiments, the one or more temperature sensors 950 and
952 may be mounted on the PBA 940 or in proximity to the coil 910 or at least a
portion of the PBA 940 and/or the coil 910. For example, a thermistor may be used as
the temperature sensors 950 and 952.

FIG. 10 is a cross-sectional view illustrating a structure of a wireless charging device
according to various embodiments of the present disclosure.

Referring to FIG. 10, a PBA 1040 of a wireless charging device 1000 may be
disposed to a lower portion of a housing, and may be disposed to overlap with a fan
1030 with a gap. According to the various embodiments, the PBA 1040 may include a
power source supply device and a wireless charging circuit. According to the various
embodiments, the wireless charging circuit may include at least one of an I/F, a control
circuit, an I/F control, and a DC-AC inverter. According to the various embodiments, a
TA may supply a power source to the wireless charging circuit. According to the
various embodiments, the I/F may be a connection path to be connected with the TA.
According to the various embodiments, the control circuit may control wireless
charging. According to the various embodiments, the I/F control may be a commu-
nication I/F for confirming whether a voltage change of the TA is supported.

According to the various embodiments, the DC-AC inverter may switch a DC power
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source of the TA to change to AC power.

According to the various embodiments of the present disclosure, referring to Table 2
below, it is shown an example of cooling each of a front surface and rear surface of the
wireless charging device by the air circulation generation member. It can be seen that
each of the front surface and rear surface of a coil (a transmission coil (TX coil)) in the

air circulation generation member is cooled.

Table 2
FAN operation X 0

A front surface of the 0 37.3C
Pad 40.7°C GaT)

o 40.3C
A rear surlace of the Pad 447°7C (44T

A pad front surface of the 45.5C 38.3C
TX coil : (72C))

A pad rear surface of the 495 44.0C

TX coil

FIG. 11 is a cross-sectional view of a wireless charging device according to various
embodiments of the present disclosure.

Referring to FIG. 11, a wireless charging device 1100 according to the various em-
bodiments of the present disclosure may include a coil 1110, and may include a shield
member 1111 and/or heat radiation member 1112 below the coil 1110. According to
the various embodiments, the shield member 1111 may be disposed below the coil
1110. The shield member 1111 may protect other electrical elements (e.g., a PBA, a
fan, or the like) from an electromagnetic field generated when power is transmitted to
an external device, and may increase efficiency of wireless power transmission.

According to the various embodiments, as a heat generator, the coil 1110 may deliver
generated heat towards a fan 1130 and a bracket 1120 by using the heat radiation
member 1112. The generated heat may be emitted to the outside by the fan 1130.
According to the various embodiments, the heat radiation member 1112 may include
an aluminum-based, or copper-based, or silicon-based material having a higher heat
transfer rate. For example, the heat radiation member 1112 may be disposed along the
same axis as the coil 1110 and/or the shield member 1111, and may be attached below
the shield member 1111. According to another example, a lower surface of the heat
radiation member 1112 may be disposed to face an upper portion of the fan 1130 with
a specific gap, or may be disposed in proximity to the bracket 1120. The heat
generated through the heat radiation member 1112 may be emitted to an exit vent hole
by the operation of the fan in the upper portion of the fan 1130.

FIG. 12 is a rear view illustrating an outer appearance of a wireless charging device

1200 according to various embodiments of the present disclosure.
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Referring to FIG. 12, the wireless charging device 1200 according to the various em-
bodiments may roughly have a square shape when viewed from the bottom, and a
member 1202 formed of a rubber material may be attached to a lower bottom portion.
For example, the wireless charging device 1200 may include the member 1202 to
prevent slipping from a desktop or the like.

The wireless charging device 1200 according to the various embodiments may have
one or more vent holes 1241 and 1242 in a lateral surface 1210.

FIG. 13A is one later view illustrating an outer appearance of a wireless charging
device 1300 according to various embodiments of the present disclosure, and FIG. 13B
is another later view illustrating an outer appearance of a wireless charging device
according to various embodiments of the present disclosure.

Referring to FIGS. 13A and 13B, the wireless charging device 1300 according to the
various embodiments may roughly have a square shape when viewed from the top, and
may have four lateral surfaces 1310. The wireless charging device 1300 according to
the various embodiments may include a flat portion in upper and lower surfaces
thereof. An upper surface 1301 may be a place on which an electronic device for
charging is placed.

According to the various embodiments, at least one entrance vent hole 1341 may be
provided to one first lateral surface 1310. Each of the vent holes 1341 may be formed
with a gap.

According to the various embodiments, a charging connector 1320 capable of
supplying a power source may be disposed between the respective vent holes 1341. For
another example, at least one exit vent hole 1342 may be provided to the second lateral
surface 1310 facing the first lateral surface in an opposite direction. Each of the re-
spective vent holes 1342 may be disposed with a specific gap.

According to the various embodiments, air which enters through the at least one
entrance vent hole 1341 may be emitted to the at least one exit vent hole 1341 in the
opposite direction. The entrance vent hole 1341 may have more mesh-shaped
elements.

The wireless charging device according to the various embodiments is not nec-
essarily limited such that entrance and exit vent holes are formed to lateral surfaces
facing each other. For example, the wireless charging device according to the various
embodiments may form vent holes in all lateral surfaces.

FIG. 14 is a cross-sectional view illustrating one portion of an inner structure of a
wireless charging device 1400 according to various embodiments of the present
disclosure.

Referring to FIG. 14, the wireless charging device 1400 according to the various em-

bodiments may include first and second heat generators 1410 and 1440, an air cir-
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culation generation member 1430, and a bracket 1420. The air circulation generation
member 1430 may be disposed between the first and second heat generators 1410 and
1440 in a laminated shape. For example, the air circulation generation member 1430
may be disposed in parallel to the first and second heat generators 1410 and 1440 in an
up-and-down laminated structure.

According to the various embodiments, as an internal supporting construction for
supporting the first and second heat generators 1410 and 1440 and the air circulation
generation member 1430, the bracket 1420 may be constructed of an insulation
material, a metallic material, or a combination thereof. The bracket 1420 has a
relatively lower temperature than the first and second heat generators 1410 and 1440,
and thus may additionally serve for a heat radiation function for delivering heat
generated in the first and second heat generators 1410 and 1440 to the outside.

FIG. 15 is a cross-sectional view illustrating an air flow using an air circulation
generation member included in a wireless charging device according to various em-
bodiments of the present disclosure.

Referring to FIG. 15, a wireless charging device 1500 according to the various em-
bodiments may have an air circulation generation member 1530 disposed between first
and second heat generators 1510 and 1540. Further, at least one entrance vent hole
1541 may be formed to one side of the wireless charging device 1500, and at least one
exit vent hole 1542 may be formed to the other side facing the one side.

According to the various embodiments, if the air circulation generation member 1530
operates, air which enters through the entrance vent hole 1541 due to a pressure
difference may be emitted to the outside through the exit vent hole 1542 via the air cir-
culation generation member 1530. The entered air may be emitted to the outside by
absorbing heat of the first and second heat generators 1510 and 1540 by the air cir-
culation generation member 1530.

According to the various embodiments, the air circulation generation member 1530
may be constructed such that an upper surface thereof has a first gap with respect to a
bracket 1520 and that a lower surface thereof has a second gap with respect to a PBA.
The first and second gaps may be an air passage. The first and second gaps may be a
space in which heat generated by the first and second heat generators 1510 and 1540 is
concentrated. For example, concentrated heat in the first and second gaps may move in
an arrow direction and then may be emitted by the air circulation generation member
1530 to the outside.

FIG. 16 is a cross-sectional view briefly illustrating a structure of a wireless charging
device 1600 according to various embodiments of the present disclosure.

Referring to FIG. 16, the wireless charging device 1600 according to the various em-

bodiments of the present disclosure may include first and second heat generation units
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1610 and 1630 and an air circulation generation member 1620, and the air circulation
generation member 1620 may be disposed to one side of the first and second heat
generation units 1610 and 1630. The air circulation generation member 1620 may be
disposed in parallel without being laminated with respect to the first and second heat
generation units 1610 and 1630. For example, the disposition structure may be a
structure in which the air circulation generation member 1620, the first heat generator
1610, and the second heat generator 1630 are disposed in parallel to each other without
overlapping with each other. The air circulation generation member 1620 may be
disposed to one end of the wireless charging device 1600. The first heat generator 1610
may be disposed to one side of the air circulation generation member 1620. The second
heat generator 1630 may be disposed to one side of the first heat generator 1610. The
first heat generator 1610 may be disposed on a shield member 1640. Positions at which
the first and second heat generation units 1610 and 1630 are disposed may change with
each other. The second heat generator may be located in the position of the first heat
generator, and the first heat generator may be located in the position of the second heat
generator.

According to the various embodiments, the air circulation generation member 1620
may play a role of cooling each of the first heat generator 1610 and the second heat
generator 1630, and of emitting heat generated in each of the first heat generator 1610
and the second heat generator 1630 to the outside a housing. A thick arrow indicates an
air flow.

FIG. 17 illustrates an example of a state in which a wireless charging device is
mounted on furniture according to various embodiments of the present disclosure.

Referring to FIG. 17, a wireless charging device 1700 according to the various em-
bodiments may be mounted on furniture 1710 in an integral or separated manner.
According to the various embodiments, the furniture 1710 may include a desk, a table,
a dressing table, a conference table (a side table), or the like.

Further, the wireless charging device according to the various embodiments may be
mounted on a transportation means in an integral or separated manner. According to
the various embodiments, the transportation means may include a car, a subway, an
airplane, a train, a bus, or the like.

Hereinafter, an electronic device according to various embodiments will be described
with reference to the accompanying drawings. In the present document, the term ‘user’
may refer to a person who uses the electronic device or a device (e.g., an artificial in-
telligence (Al) electronic device) which uses the electronic device.

FIG. 18 illustrates an electronic device in a network environment 1800 according to
various embodiments of the present disclosure.

Referring to FIG. 18, an electronic device 1801 includes at least one of a bus 1810, a
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processor 1820, a memory 1830, an input/output interface 1850, a display 1860, and a
communication interface 1870. According to the present disclosure, at least one of the
components of the electronic device 1801 may be omitted, or other components may
be additionally included in the electronic device 1801.

The bus 1810 is a circuit that interconnects the aforementioned elements and
transmits communication signals (e.g., control messages) between the aforementioned
elements.

The processor (ex: control circuit) 1820 may include at least one of a central
processing unit (CPU), an application processor (AP), and a communication processor
(CP). The processor 1820 carries out operations or data processing related to control
and/or communication of at least one other component of the electronic device 1801.

The memory 1830 stores commands or data (e.g., a reference pattern or a reference
touch area) associated with one or more other components of the electronic device
1801. According to one embodiment, the memory 1830 stores software and/or a
program 1840. For example, the program 1840 includes a kernel 1841, a middleware
1843, an application programming interface (API) 1845, an application program 1847,
or the like, with one or more of the kernel 1841, the middleware 1843, and the API
1845 being referred to as an operating system (OS).

The kernel 1841 controls or manages system resources (e.g., the bus 1810, the
processor 1820, or the memory 1830) used for performing an operation or function im-
plemented by the other programs (e.g., the middleware 1843, the API 1845, or the ap-
plication program 1847). Furthermore, the kernel 1841 provides an interface through
which the middleware 1843, the API 1845, or the application program 1847 may
access the individual elements of the electronic device 1801 to control or manage the
system resources.

The middleware 1843, for example, functions as an intermediary for allowing the
API 1845 or the application program 1847 to communicate with the kernel 1841 to
exchange data. In addition, the middleware 1843 processes one or more task requests
received from the application program 1847 according to priorities thereof. For
example, the middleware 1843 assigns priorities for using the system resources (e.g.,
the bus 1810, the processor 1820, the memory 1830, or the like) of the electronic
device 1801, to at least one application of the application program 1847. For example,
the middleware 1843 performs scheduling or loading balancing on the one or more
task requests by processing the one or more task requests according to the priorities
assigned thereto.

The API 1845 is an interface through which the application 1847 controls functions
provided from the kernel 1841 or the middleware 1843, and may include, for example,

at least one interface or function (e.g., instruction) for file control, window control,
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image processing, or text control.

The input/output interface 1850 forwards instructions or data input from a user
through an input/output device (e.g., various sensors, such as an acceleration sensor or
a gyro sensor, and/or a device such as a keyboard or a touch screen), to the processor
1820, the memory 1830, or the communication interface 1870 through the bus 1810.
For example, the input/output interface 1850 provides the processor 1820 with data on
a user’ touch entered on a touch screen. Furthermore, the input/output interface 1850
outputs instructions or data, received from, for example, the processor 1820, the
memory 1830, or the communication interface 1870 via the bus 1810, through an
output unit (e.g., a speaker or the display 1860).

The display 1860 includes, for example, a liquid crystal display (LCD), a light
emitting diode (LED) display, an organic LED (OLED) display, a micro electro me-
chanical system (MEMS) display, an electronic paper display, and the like. The display
1860, for example, displays various types of content (e.g., a text, images, videos, icons,
symbols, and the like) for the user. The display 1860 may include a touch screen and
receive, for example, a touch, a gesture, proximity, a hovering input, and the like,
using an electronic pen or the user's body part.

The communication interface 1870, for example, sets communication between the
electronic device 1801 and an external device (e.g., a first external electronic device
1802, a second external electronic device 1804, or a server 1806). For example, the
communication interface 1870 connects to a network 1862 through wireless or wired
communication to communicate with the external device (e.g., the second external
electronic device 1804 or the server 1806).

The wireless communication may use at least one of, for example, long term
evolution (LTE), LTE-advanced (LTE-A), code division multiple access (CDMA),
wideband CDMA (WCDMA), universal mobile telecommunications system (UMTS),
wireless broadband (WiBro), and global system for mobile communications (GSM), as
a cellular communication protocol. In addition, the wireless communication may
include, for example, a short range communication 1864. The short-range commu-
nication 1864 may include at least one of, for example, Wi-Fi, Bluetooth™ (BT), near
field communication (NFC), and a global navigation satellite system (GNSS). For
example, the GNSS may include at least one of, for example, a GPS, a global
navigation satellite system (GLONASS), a BeiDou navigation satellite system
(hereinafter, referred to as "BeiDou"), and European global satellite-based navigation
system (Galileo). Hereinafter, in an embodiment of the present disclosure, the "GPS"
may be interchangeably used with the "GNSS". The wired communication may
include, for example, at least one of a universal serial bus (USB), a high definition
multimedia interface (HDMI), recommended standard 232 (RS-232), and a plain old
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telephone service (POTS). The network 1862 may include at least one of a commu-
nication network, such as a computer network (e.g., a local area network (LAN) or a
wide area network (WAN)), the internet, and a telephone network.

Each of the first external electronic device 1802 and the second external electronic
device 1804 may be a device which is the same as or different from the electronic
device 1801. According to an embodiment of the present disclosure, the server 1806
may include a group of one or more servers. According to the present disclosure, all or
a part of operations performed in the electronic device 1801 can be performed in the
other electronic device or multiple electronic devices (e.g., the first external electronic
device 1802 or the second external electronic device 1804 or the server 106).

According to an embodiment of the present disclosure, when the electronic device
1801 should perform some functions or services automatically or by a request, the
electronic device 1801 may make a request for performing at least some functions
related to the functions or services by another device (e.g., the first external electronic
device 1802, the second external electronic device 1804, or the server 1806) instead of
performing the functions or services by itself. The first external electronic device 1802,
the second external electronic device 1804, or the server 1806 may perform a function
requested from the electronic device 1801 or an additional function and transfer the
performed result to the electronic device 1801. The electronic device 1801 can provide
the requested function or service to another electronic device by processing the
received result as it is or additionally. To this end, for example, cloud computing, dis-
tributed computing, or client-server computing technology may be used.

FIG. 19 is a block diagram of an electronic device 1901 according to various em-
bodiments of the present disclosure.

Referring to FIG. 19, for example, an electronic device 1901 may include the whole
or part of the electronic device 1801 illustrated in FIG. 18. The electronic device 1901
may include at least one AP 1910, a communication module 1920, a subscriber identi-
fication module (SIM) card 1924, a memory 1930, a sensor module 1940, an input
device 1950, a display 1960, an interface 1970, an audio module 1980, a camera
module 1991, a power management module 1995, a battery 1996, an indicator 1997,
and a motor 1998.

The processor 1910 may control a plurality of hardware or software components
connected to the processor 1910 by driving an OS or an application program and
perform processing of various pieces of data and calculations. The processor 1910 may
be implemented by, for example, a system on chip (SoC). According to an embodiment
of the present disclosure, the processor 1910 may further include a graphics processing
unit (GPU) and/or an image signal processor (ISP). The processor 1910 may include at
least some (e.g., a cellular module 1921) of the elements illustrated in FIG. 19. The
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processor 1910 may load, into a volatile memory, instructions or data received from at
least one (e.g., a non-volatile memory) of the other elements and may process the
loaded instructions or data, and may store various data in a non-volatile memory.

The communication module 1920 may have a configuration equal or similar to that
of the communication interface 1870 of FIG. 18. The communication module 1920
may include, for example, the cellular module 1921, a Wi-Fi module 1923, a BT
module 1925, a GNSS module 1927 (e.g., a GPS module, a GLONASS module, a
BeiDou module, or a Galileo module), an NFC module 1928, and a radio frequency
(RF) module 1929.

The cellular module 1921 may provide a voice call, image call, a text message
service, or an Internet service through, for example, a communication network.
According to an embodiment of the present disclosure, the cellular module 1921 may
distinguish between and authenticate electronic devices 1901 within a communication
network using a SIM (e.g., the SIM card 1924). According to an embodiment of the
present disclosure, the cellular module 1921 may perform at least some of the
functions that the processor 1910 may provide. According to an embodiment of the
present disclosure, the cellular module 1921 may include a CP.

Each of the Wi-Fi module 1923, the BT module 1925, the GNSS module 1927, and
the NFC module 1928 may include, for example, a processor for processing data
transmitted and received through the relevant module. According to various em-
bodiments of the present disclosure, at least some (e.g., two or more) of the cellular
module 1921, the Wi-Fi module 1923, the BT module 1925, the GNSS module 1927,
and the NFC module 1928 may be included in one integrated chip (IC) or IC package.

The RF module 1929 may transmit/receive, for example, a communication signal
(e.g., an RF signal). The RF module 1929 may include, for example, a transceiver, a
power amp module (PAM), a frequency filter, a low noise amplifier (LNA), and/or an
antenna. According to an embodiment of the present disclosure, at least one of the
cellular module 1921, the Wi-Fi module 1923, the BT module 1925, the GNSS module
1927, or the NFC module 1928 may transmit and receive RF signals through a separate
RF module(s).

The SIM 1924 may include, for example, a card including a subscriber identity
module and/or an embedded SIM, and may contain unique identification information
(e.g., an IC card identifier (ICCID)) or subscriber information (e.g., an international
mobile subscriber identity (IMSI)).

The memory 1930 (e.g., the memory 1830) may include, for example, an internal
memory 1932 or an external memory 1934. The internal memory 1932 may include at
least one of, for example, a volatile memory (e.g., a dynamic random access memory
(DRAM), a static RAM (SRAM), a synchronous dynamic RAM (SDRAM), and the
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like) and a non-volatile memory (e.g., a one time programmable read only memory
(OTPROM), a programmable ROM (PROM), an erasable and programmable ROM
(EPROM), an electrically erasable and programmable ROM (EEPROM), a flash
memory (e.g., a NAND flash memory or a NOR flash memory), a hard drive, or a solid
state drive (SSD).

An external memory 1934 may further include a flash drive, for example, a compact
flash (CF), a secure digital (SD), a micro-SD, a mini-SD, an extreme digital (xD), a
multi-media card (MMC), a memory stick, and the like. The external memory 1934
may be functionally and/or physically connected to the electronic device 1901 through
various interfaces.

The sensor module 1940 may measure a physical quantity or detect an operation state
of the electronic device 1901, and may convert the measured or detected information
into an electrical signal. The sensor module 1940 may include, for example, at least
one of a gesture sensor 1940A, a gyro sensor 1940B, an atmospheric pressure sensor
1940C, a magnetic sensor 1940D, an acceleration sensor 1940E, a grip sensor 1940F, a
proximity sensor 1940G, a color sensor 1940H (e.g., a red, green, blue (RGB) sensor),
a biometric sensor 19401, a temperature/humidity sensor 1940J, a light sensor 1940K,
and an ultraviolet (UV) sensor 1940M. Additionally or alternatively, the sensor module
1940 may include, for example, an E-nose sensor, an electromyography (EMG) sensor,
an electroencephalogram (EEG) sensor, an electrocardiogram (ECG) sensor, an
infrared (IR) sensor, an iris sensor, and/or a fingerprint sensor. The sensor module
1940 may further include a control circuit for controlling one or more sensors included
therein. In various embodiments of the present disclosure, an electronic device 1901
may further include a processor configured to control the sensor module 1940 as a part
of or separately from the processor 1910, and may control the sensor module 1940
while the processor 1910 is in a sleep state.

The input device 1950 may include, for example, a touch panel 1952, a (digital) pen
sensor 1954, a key 1956, or an ultrasonic input device 1958. The touch panel 1952
may use at least one of, for example, a capacitive scheme, a resistive scheme, an IR
scheme, and an ultrasonic scheme. In addition, the touch panel 1952 may further
include a control circuit. The touch panel 1952 may further include a tactile layer and
provide a tactile reaction to the user.

The (digital) pen sensor 1954 may include, for example, a recognition sheet which is
a part of the touch panel or is separated from the touch panel. The key 1956 may
include, for example, a physical button, an optical key, a keypad, and the like. The ul-
trasonic input device 1958 may detect ultrasonic wave generated by an input tool
through a microphone (e.g., a microphone 1988) and identify data corresponding to the

detected ultrasonic waves.
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The display 1960 (e.g., the display 1860) may include a panel 1962, a hologram
device 1964, or a projector 1966. The panel 1962 may include a configuration identical
or similar to that of the display 1860 illustrated in FIG. 18. The panel 1962 may be im-
plemented to be, for example, flexible, transparent, or wearable. The panel 1962 and
the touch panel 1952 may be configured by one module. The hologram device 1964
may show a three dimensional image in the air by using an interference of light. The
projector 1966 may display an image by projecting light onto a screen. The screen may
be located, for example, inside or outside the electronic device 1901. According to an
embodiment of the present disclosure, the display 1960 may further include a control
circuit for controlling the panel 1962, the hologram device 1964, or the projector 1966.

The interface 1970 may include, for example, an HDMI 1972, a USB 1974, an
optical interface 1976, or a D-subminiature (D-sub) 1978. The interface 1970 may be
included in, for example, the communication interface 1870 illustrated in FIG. 18. Ad-
ditionally or alternatively, the interface 1970 may include, for example, a mobile high-
definition link (MHL) interface, an SD card/MMC interface, or an infrared data as-
sociation (IrDA) standard interface.

The audio module 1980 may bilaterally convert, for example, a sound and an
electrical signal. At least some elements of the audio module 1980 may be included in,
for example, the input/output interface 1845 illustrated in FIG. 18. The audio module
1980 may process sound information which is input or output through, for example, a
speaker 1982, a receiver 1984, earphones 1986, the microphone 1988, and the like.

The camera module 1991 is a device which may photograph a still image and a
dynamic image. According to an embodiment of the present disclosure, the camera
module 1991 may include one or more image sensors (e.g., a front sensor or a back
sensor), a lens, an ISP or a flash (e.g., an LED or a xenon lamp).

The power management module 1995 may manage, for example, power of the
electronic device 1901. According to an embodiment of the present disclosure, the
power management module 1995 may include a power management IC (PMIC), a
charger IC, or a battery or fuel gauge. The PMIC may use a wired and/or wireless
charging method. Examples of the wireless charging method may include, for example,
a magnetic resonance method, a magnetic induction method, an electromagnetic
method, and the like, and may further include additional circuits (e.g., a coil loop, a
resonance circuit, a rectifier, and the like) for wireless charging. The battery gauge
may measure, for example, a residual quantity of the battery 1996, and a voltage, a
current, or a temperature during the charging. The battery 1996 may include, for
example, a rechargeable battery or a solar battery.

The indicator 1997 may indicate a particular state (e.g., a booting state, a message

state, a charging state, and the like) of the electronic device 1901 or a part (e.g., the
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processor 1910) of the electronic device 1901. The motor 1998 may convert an
electrical signal into mechanical vibration, and may generate vibration, a haptic effect,
and the like. Although not illustrated, the electronic device 1901 may include a
processing unit (e.g., a GPU) for supporting a mobile TV. The processing unit for
supporting mobile TV may, for example, process media data according to a certain
standard, such as digital multimedia broadcasting (DMB), digital video broadcasting
(DVB), or mediaFLO™,

Each of the components of the electronic device according to the present disclosure
may be implemented by one or more components, and the name of the corresponding
component may vary depending on the type of the electronic device. The electronic
device according to various embodiments of the present disclosure may include at least
one of the aforementioned elements. Some elements may be omitted or other ad-
ditional elements may be further included in the electronic device. In addition, some of
the hardware components according to various embodiments may be combined into
one entity, which may perform functions identical to those of the relevant components
before the combination.

FIG. 20 is a block diagram of a program module according to various embodiments
of the present disclosure.

Referring to FIG. 20, according to an embodiment of the present disclosure, a
program module 2010 (e.g., program 1840 of FIG. 18) includes an OS for controlling
resources associated with an electronic apparatus (e.g., electronic device 1801 of FIG.
18) and/or various applications (e.g., an application program 1847 of FIG. 18) running
on the operating system. The OS may be, for example, Android, i0OS, Windows,
Symbian, Tizen®, Bada, and the like.

The program module 2010 may include a kernel 2020, middleware 2030, an API
2060, and/or an application 2070. At least a part of the program module 2010 can be
preloaded on the electronic device 1801 or downloaded from the external electronic
device (e.g., the electronic devices 1802, 1804 or the server 1806).

The kernel 2020 (e.g., the kernel 1841 of FIG. 18) includes, for example, a system
resource manager 2021 or a device driver 2023. The system resource manager 2021
may control, allocate, or collect the system resources. According to an embodiment of
the present disclosure, the system resource manager 2021 includes a process
management unit, a memory management unit, a file system management unit, and the
like. The device driver 2023 includes, for example, a display driver, a camera driver, a
BT driver, a shared-memory driver, a USB driver, a keypad driver, a Wi-Fi driver, an
audio driver, an inter-process communication (IPC) driver, and the like.

The middleware 2030 provides, for example, a function commonly used by the ap-

plication 2070 or provides various functions to the application 2070 through the API
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2060, so that the application 2070 can efficiently use limited system resources within
the electronic device. According to an embodiment of the present disclosure, the
middleware 2030 (e.g., the middleware 1843 in FIG. 18) includes, for example, at least
one of a runtime library 2035, an application manager 2041, a window manager 2042,
a multimedia manager 2043, a resource manager 2044, a power manager 2045, a
database manager 2046, a package manager 2047, a connection manager 2048, a noti-
fication manager 2049, a location manager 2050, a graphic manager 2051, and a
security manager 2052.

The runtime library 2035 may include, for example, a library module that a compiler
uses to add new functions through a programming language while the application 2070
is executed. The run time library 2035 may perform input/output management,
memory management, or a function for an arithmetic function.

The application manager 2041 manages, for example, a life cycle of at least one ap-
plications of the application 2070. The window manager 2042 manages graphical user
interface (GUI) resources used by a screen. The multimedia manager 2043 provides
formats used for the reproduction of various media files, and performs encoding or
decoding of the media file using a codec suitable for the corresponding format. The
resource manager 2044 manages resources, such as a source code, a memory, and a
storage space of at least one application of the application 2070.

The power manager 2045 operates together with a basic input/output system (BIOS)
to manage a battery or power and may provide power information used for the
operation of the electronic device. The database manager 2046 generates, searches for,
or changes a database to be used by at least one application of the application 2070.
The package manager 2047 manages the installation or the updating of applications
distributed in the form of package file.

The connection manager 2048 manages wireless connection of, for example, Wi-Fi
or BT. The notification manager 2049 provides a display or notification of an event,
such as an arrival message, a promise, a proximity notification, and the like, in such a
way that does not disturb a user. The location manager 2050 manages location in-
formation of the electronic device. The graphic manager 2051 manages graphic effects
to be provided to a user and user interfaces related to the graphic effects. The security
manager 2052 provides all security functions used for system security or user authen-
tication. According to an embodiment of the present disclosure, when the electronic
device (e.g., the electronic device 1801) has a telephone call function, the middleware
2030 may further include a telephony manager for managing a voice call function or a
video call function of the electronic device.

The middleware 2030 includes a middleware module for forming a combination of

various functions of the aforementioned components. The middleware 2030 provides
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modules specialized according to types of operating systems in order to provide differ-
entiated functions. Further, the middleware 2030 dynamically removes some of the
existing components or adds new components.

The API 2060 (e.g., the API 1845 of FIG. 18) is, for example, a set of API pro-
gramming functions, and a different configuration thereof may be provided according
to an operating system. For example, with respect to each platform, one API set may
be provided in a case of Android or i0S, and two or more API sets may be provided in
a case of Tizen.

The application 2070 (e.g., the application program 1847) includes, for example, one
or more applications which can provide functions, such as a home function 2071, a
dialer 2072, a short message service (SMS)/multimedia message service (MMS) 2073,
an instant message (IM) 2074, a browser 2075, a camera 2076, an alarm 2077, contacts
2078, a voice dialer 2079, an email 2080, a calendar 2081, a media player 2082, an
album 2083, a watch 2084, a healthcare function (e.g., to measure calories burned
during exercise, or blood sugar levels), and an environment information (e.g., at-
mospheric pressure, humidity, temperature information, and the like).

According to an embodiment of the present disclosure, the application 2070 includes
an application (e.g., an information exchange application) that supports the exchange
of information between the electronic device 1801 and the external electronic device.
The application associated with exchanging information may include, for example, a
notification relay application for notifying an external electronic device of certain in-
formation or a device management application for managing an external electronic
device.

For example, a notification relay application may include a function of transferring
the notification information generated by other applications (e.g., an SMS/MMS ap-
plication, an e-mail application, a healthcare application, an environmental information
application, and the like) of the electronic device to the external electronic device.
Further, the notification relay application may receive notification information from,
for example, the external electronic device and provide the received notification in-
formation to the user.

For example, the device management application may manage (e.g., install, delete, or
update) at least one function (e.g., turning on/off the external electronic device itself
(or some elements thereof) or adjusting the brightness (or resolution) of a display) of
the external electronic device communicating with the electronic device, applications
operating in the external electronic device, or services (e.g., a telephone call service or
a message service) provided from the external electronic device.

According to an embodiment of the present disclosure, the application 2070 includes

an application (e.g., a health management application) specified according to an
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attribute (e.g., as an attribute of the electronic device, the type of electronic device is a
mobile medical equipment) of the external electronic device. According to an em-
bodiment of the present disclosure, the application 2070 includes an application
received from the external electronic device (e.g., a server, an electronic device, and
the like). According to an embodiment of the present disclosure, the application 2070
includes a preloaded application or a third party application downloaded from the
server. The names of the elements of the program module 2010, according to the em-
bodiment illustrated in FIG. 20, may vary according to the type of operating system.

According to the present disclosure, at least a part of the program module 2010 is im-
plemented in software, firmware, hardware, or a combination of two or more thereof.
At least a part of the program module 2010 is implemented (e.g., executed), for
example, by a processor or application program. At least some of the program module
2010 includes, for example, a module, program, routine, sets of instructions, or process
for performing one or more functions.

According to various embodiments of the present disclosure, a wireless charging
device may include: a housing of a first surface; a housing having a second surface
facing the first surface in an opposite direction; a coil disposed in parallel and in
proximity to the first surface; a PBA disposed to at least partially overlap with upper
and lower portions of the coil and disposed in parallel and in proximity to the second
surface of the housing; and an air circulation generation member laminated with a
specific interval between the coil and the PBA to emit heat generated in each of the
coil and the PBA to the outside.

According to the various embodiments of the present disclosure, the coil and the air
circulation generation member may be disposed to be separated with a first gap and in
parallel to each other, the PBA and the air circulation generation member may be
disposed to be separated by a second gap and in parallel to each other, and the first and
second gaps may be utilized as an air ventilation passage.

According to the various embodiments of the present disclosure, a shield member
may be further provided below the coil, and a heat radiation member may be further
provided below the shield member to deliver heat generated in the coil to the housing.

According to the various embodiments of the present disclosure, the housing may
have one or more entrance vent holes formed on one side and one or more exit vent
holes formed on the other side in an opposite direction of the one side.

According to the various embodiments of the present disclosure, the housing may
further include a bracket, and the bracket may support the coil and may play a role of a
duct of the air circulation generation member.

According to the various embodiments of the present disclosure, a heat radiation

member may be disposed on the bracket to deliver to the bracket the heat delivered
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from the coil.

According to the various embodiments of the present disclosure, a temperature
sensor may be further provided to any one of the coil and the PBA.

According to the various embodiments of the present disclosure, the coil and the air
circulation generation member may be disposed centrally in a laminated manner.

According to the various embodiments of the present disclosure, a housing may have
a plurality of vent holes disposed generally to a lower outer surface.

According to the various embodiments of the present disclosure, heat generated in
wireless charging can be decreased when high-power or quick wireless charging is
performed.

Further, according to the various embodiments of the present disclosure, heat
generated due to misalignment of a transmitter and a receiver can be decreased when
wireless charging is performed in the transmitter and the receiver.

The term "module"” used in the present document may represent, for example, a unit
including a combination of one or two or more of hardware, software, or firmware.
The "module" may be, for example, used interchangeably with the terms "unit",
"logic", "logical block", "component”, or "circuit” etc. The "module" may be the
minimum unit of an integrally constructed component or a part thereof. The "module”
may be also the minimum unit performing one or more functions or a part thereof. The
"module” may be implemented mechanically or electronically. For example, the
"module” may include at least one of an ASIC chip, FPGAs and a programmable-logic
device performing some operations known to the art or to be developed in the future.

At least a part of an apparatus (e.g., modules or functions thereof) or method (e.g.,
operations) according to various embodiments may be, for example, implemented as
instructions stored in a computer-readable storage medium in a form of a programming
module. In case that the instruction is executed by a processor (e.g., processor 1820),
the processor may perform functions corresponding to the instructions. The computer-
readable storage media may be the memory 1830, for instance.

The computer-readable recording medium may include a hard disk, a floppy disk,
and a magnetic medium (e.g., a magnetic tape), an optical medium (e.g., a compact
disc - ROM (CD-ROM) and a DVD), a magneto-optical medium (e.g., a floptical
disk), and a hardware device (e.g., a ROM, a RAM, a flash memory, etc.). Also, the
program instruction may include not only a mechanical language code such as a code
made by a compiler but also a high-level language code executable by a computer
using an interpreter, etc. The aforementioned hardware device may be constructed to
operate as one or more software modules in order to perform operations of various em-
bodiments, and vice versa.

The module or programming module according to various embodiments may include
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at least one or more of the aforementioned constituent elements, or omit some of the
aforementioned constituent elements, or further include additional other constituent
elements. Operations carried out by the module, the programming module or the other
constituent elements according to various embodiments may be executed in a se-
quential, parallel, repeated or heuristic method. Also, some operations may be
executed in different order or may be omitted, or other operations may be added.

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

equivalents.
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Claims

An electronic device comprising:

a housing;

a wireless charging coil disposed inside the housing;

a fan disposed inside the housing and in proximity to the wireless
charging coil;

a temperature sensor disposed inside the housing and in proximity to
the wireless charging coil;

a wireless charging circuit having the wireless charging coil and
configured to transmit power wirelessly to an external device via the
wireless charging coil; and

a control circuit electrically connected to the fan, the temperature
sensor, and the wireless charging circuit,

wherein the control circuit is configured to:

receive a signal from the external device,

receive data related to a temperature of the wireless charging coil from
the temperature sensor, and

control the fan at least partially on a basis of at least one of the signal
and the data.

The electronic device of claim 1, wherein the wireless charging circuit
is capable of operating in a first mode for transmitting the power with a
first power source or a second mode for transmitting the power with a
second power source having higher power than the first power source,
and

wherein the control circuit is configured to select the first mode or the
second mode at least partially on the basis of at least one of the signal
and the data.

The electronic device of claim 2, wherein the control circuit further
comprises a circuit for interfacing with an external power source, and is
configured to receive power of a different level from the external power
source via the circuit for interfacing on the basis of the first mode or the
second mode.

The electronic device of claim 1, wherein the control circuit is
configured to turn on or turn off the fan at least partially on the basis of
at least one of the signal and the data.

The electronic device of claim 1, wherein the control circuit is

configured to adjust a rotation speed of the fan at least partially on the
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basis of at least one of the signal and the data.

The electronic device of claim 1, wherein the control circuit is
configured to receive a signal from the external device via the wireless
charging circuit, and

wherein the signal from the external device includes an indication for
requesting control of the fan.

The electronic device of claim 6, wherein the signal from the external
device includes an indication regarding a level of power transmitted
wirelessly to the external device via the wireless charging coil.

A method for performing wireless charging in an electronic device, the
method comprising:

receiving a signal from an external device;

receiving data related to a temperature of a wireless charging coil from
a temperature sensor, the temperature sensor disposed inside housing of
the electronic device and in proximity to the wireless charging coil; and
controlling a fan, the fan disposed inside the housing and in proximity
to the wireless charging coil, at least partially on a basis of at least one
of the signal and the data.

The method of claim 8, further comprising:

operating, using a wireless charging circuit having the wireless
charging coil and disposed inside the housing, in a first mode for
transmitting the power to a first power source, or

operating, using the wireless charging circuit, in a second mode for
transmitting the power to a second power source having higher power
than the first power source, and

wherein the controlling of the fan further comprises selecting the first
mode or the second mode at least partially on the basis of at least one of
the signal and the data.

The method of claim 9, further comprising interfacing, using an
interface circuit, with an external power source,

wherein the controlling of the fan comprises receiving power of a
different level from the external power source via the interface circuit
on the basis of the first mode or the second mode.

The method of claim 8, wherein the controlling of the fan comprises
turning on or turning off the fan at least partially on the basis of at least
one of the signal and the data.

The method of claim 8, wherein the controlling of the fan comprises

adjusting a rotation speed of the fan at least partially on the basis of at
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least one of the signal and the data.

The method of claim 8, wherein the controlling of the fan further
comprises receiving a signal from the external device via a wireless
charging circuit having the wireless charging coil.

The method of claim 13, wherein the signal from the external device
includes an indication requesting control of the fan.

The method of claim 13, wherein the signal from the external device
includes an indication regarding a level of power transmitted wirelessly

to the external device via the wireless charging coil.
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