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ABSTRACT

Methods and apparatus are provided for Wireless charging.
Wireless poWer is supplied by a Wireless poWer supply appa
ratus and is received at a Wireless poWer reception apparatus.
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Wireless charging is performed by the Wireless poWer recep
tion apparatus. It is determined Whether a human body is
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approaching While the Wireless poWer reception poWer appa
ratus is receiving the Wireless poWer. The Wireless charging is
interrupted, When it is determined that the human body is
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APPARATUS AND METHOD FOR WIRELESS
CHARGING
PRIORITY

[0001] This application claims priority under 35 U.S.C.
§119(a) to Korean Application Serial No. 10-2011-0099661,
Which Was ?led in the Korean Intellectual Property O?ice on

Sep. 30, 201 1, and to KoreanApplication Serial No. 10-2012
0106501, Which Was ?led in the Korean Intellectual Property
O?ice on Sep. 25, 2012, the contents of Which are incorpo

a Wireless poWer reception apparatus, the Wireless charging
apparatus may have a harmful effect on a human body that is

in close proximity.
[0011] For example, When Wireless charging is performed
in a smart phone using a Wireless charging pad, if a user
moves a part of his/her body, such as a hand, to approach the

Wireless charging pad and the smart phone in order to operate
a smart phone, a poWerful magnetic ?eld generated by the
Wireless charging pad may have a harmful effect on the user’ s

body.

rated herein by reference.

SUMMARY OF THE INVENTION

[0002]
[0003]

[0012] The present invention has been made to address at
least the above problems and/ or disadvantages and to provide
at least the advantages described beloW. Accordingly, an
aspect of the present invention provides an apparatus and a

using a Wireless poWer reception apparatus that Wirelessly

body from being exposed to a magnetic ?eld generated during
Wireless charging.

BACKGROUND OF THE INVENTION

1. Field of the Invention
The present invention relates generally to an appa
ratus and a method for Wireless charging, and more particu
larly, to an apparatus and a method for Wireless charging
receives poWer and a Wireless poWer supply apparatus that

Wirelessly provides poWer.
[0004]
[0005]

2. Description of the Related Art
Various technologies for providing poWer to por

method for Wireless charging, Which can prevent a human

[0013]

Another aspect of the present invention provides an

apparatus and a method for Wireless charging, Which can

table electronic products have been developed. Particularly,

detect an approaching human body during Wireless charging
and interrupt generation of a magnetic ?eldby Wireless charg
ing When a human body approaches.

technologies that provide poWer through a poWer line have
mainly been used in the past. HoWever, a Wireless poWer

[0014] In accordance With an aspect of the present inven
tion, a method is provided for Wireless charging. Wireless

transmission technology that is capable of Wirelessly supply
ing poWer has been developed recently.
[0006]

The Wireless poWer transmission technology is

capable of Wirelessly supplying electric poWer, anytime and
anyWhere, Without a poWer line, such as, for example, an
electric Wire. The Wireless poWer transmission technology is
a core technology for electronic equipment Wireless charging,
electric car Wireless poWer supply and Wireless charging,
remote place Wireless poWer supply, ubiquitous Wireless sen
sor poWer supply, or the like. The Wireless poWer transmis
sion technology is attracting attention as a substitute for the

conventional poWer source supply and charging scheme using
an electric Wire.

[0007] Wireless charging technology includes, for
example, an electromagnetic induction scheme, a resonance
scheme using a resonance, and a Radio Frequency (RF)/
Micro Wave Radiation scheme, Which converts electrical
energy into a microWave and transmits the microWave. The

electromagnetic induction scheme is most commonly used.

[0008] A Wireless charging method using electromagnetic
induction transmits poWer betWeen a ?rst coil and a second
coil. When a magnet is moved in a coil, an induced current

poWer is received at a Wireless poWer reception apparatus and

Wireless charging is performed by the Wireless poWer recep
tion apparatus. It is determined Whether a human body is
approaching the Wireless poWer reception apparatus While the
Wireless poWer reception poWer apparatus is receiving the
Wireless poWer. The Wireless charging is interrupted, When it
is determined that the human body is approaching the Wire
less poWer reception apparatus.
[0015] In accordance With another aspect of the present
invention, a method of Wireless charging is provided. Wire
less poWer is supplied by a Wireless poWer supply apparatus.
It is determined Whether a human body is approaching the

Wireless supply reception apparatus While the Wireless poWer
supply apparatus is supplying the Wireless poWer. The Wire
less charging is interrupted, When it is determined that the
human body is approaching the Wireless poWer supply appa
ratus.

[0016] In accordance With another aspect of the present
invention, an apparatus for Wireless charging is provided. The
apparatus includes a poWer receiver for receiving a supply
poWer through resonance With a Wireless poWer supply appa
ratus in a same frequency. The apparatus also includes a

occurs. Using this induced current, a magnetic ?eld is gener
ated in a transmitter, or, speci?cally, a Wireless poWer supply
apparatus. Further, in a receiver, or a Wireless poWer reception
apparatus, a current is induced according to a change of the

battery unit that is charged using the supply poWer. The appa
ratus additionally includes a sWitching unit disposed betWeen

magnetic ?eld, so as to make an electric energy. A poWer

reception apparatus performs Wireless charging by charging a

further includes a human body proximity detector for deter
mining Whether a human body is approaching the apparatus.

battery With this electric energy.
[0009] The Wireless charging technology has been limited

trolling the poWer receiver to Wirelessly receive poWer from

the poWer receiver and the battery unit for interrupting a

Wireless charging operation of the battery unit. The apparatus
The apparatus also includes a controller for Wirelessly con

nance scheme, Wireless charging through electromagnetic

the poWer supply apparatus, and for controlling the sWitching
unit to interrupt the Wireless charging operation When it is
determined that the human body is approaching the appara

induction has been introduced to various equipment, such as,

tus.

for example, mobile phones, televisions, or the like.

[0017] In accordance With another aspect of the present
invention, an apparatus is provided for Wireless charging. The

to uses including, for example, an electric shaver or an electric

toothbrush. HoWever, With the development of a better reso

[0010] Since a Wireless charging apparatus, as described
above, generates a poWerful magnetic ?eld in a Wireless
poWer supply apparatus in order to supply a Wireless poWer to

apparatus includes a poWer supplier for supplying poWer to a
Wireless poWer reception apparatus by resonance in a same
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frequency. The apparatus also includes a human proximity
detector for determining Whether a human body is approach
ing the apparatus. The apparatus further includes a controller
for controlling the poWer supplier to supply poWer to the
Wireless poWer reception apparatus, and for controlling an
interruption in supplying the poWer When it is determined that
the human body is approaching the apparatus.

prevent a human body from being exposed to a magnetic ?eld

BRIEF DESCRIPTION OF THE DRAWINGS

Wireless poWer supply apparatus 200. The Wireless poWer
reception apparatus 100 may be a portable electronic device,
such as, for example, a portable terminal, and the Wireless
poWer supply apparatus 200 may be an apparatus capable of
supplying Wireless poWer, such as, for example, a charging

[0018] The above and other aspects, features and advan
tages of the present invention Will be more apparent from the

folloWing detailed description When taken in conjunction
With the accompanying draWings, in Which:
[0019] FIG. 1 is a diagram illustrating a Wireless charging
apparatus and a magnetic ?eld generated from the Wireless
charging apparatus, according to an embodiment of the

present invention;
[0020] FIG. 2 is a block diagram illustrating a construction
of a Wireless charging apparatus, according to an embodiment

of the present invention;
[0021] FIG. 3 is a ?owchart illustrating a method of receiv
ing Wireless poWer at a portable terminal, according to an

embodiment of the present invention; and
[0022]

FIG. 4 is a ?owchart illustrating a method of sup

plying Wireless poWer from a charging pad, according to an
embodiment of the present invention.
DETAILED DESCRIPTION OF EMBODIMENTS
OF THE PRESENT INVENTION

[0023] Embodiments of the present invention are described
in detail With reference to the accompanying draWings. The
same or similar components may be designated by the same
or similar reference numerals although they are illustrated in
different draWings. Detailed descriptions of constructions or
processes knoWn in the art may be omitted to avoid obscuring
the subject matter of the present invention.

[0024] A Wireless charging apparatus, according to an
embodiment of the present invention, may apply to a Wireless
poWer reception apparatus and a Wireless poWer supply appa
ratus. The Wireless charging apparatus, according to an
embodiment of the present invention, may be employed in
portable electronic device Wireless charging, electric vehicle
Wireless poWer supply and Wireless charging, remote place
Wireless poWer supply, ubiquitous Wireless sensorpoWer sup
ply, or the like, and may be embodied as any apparatus that

performs Wireless poWer supply and reception. According to
an embodiment of the present invention, an apparatus for
providing Wireless poWer is referred to as a Wireless poWer

generated through the execution of Wireless charging.
[0026] Hereinafter, the Wireless charging apparatus of the
present invention is described in greater detail beloW. FIG. 1
is a diagram illustrating a Wireless charging apparatus and a

magnetic ?eld generated by the Wireless charging apparatus,
according to an embodiment of the present invention. FIG. 1
illustrates a Wireless poWer reception apparatus 100 and a

pad. The folloWing description of the present invention is
based on an embodiment in Which the Wireless poWer supply

apparatus 200 and the Wireless poWer reception apparatus 100
are embodied as a charging pad 200 and a portable terminal

100, respectively.
[0027]

FIG. 1 illustrates a case in Which the portable termi

nal 100 performs Wireless charging by receiving a Wireless
poWer from the charging pad 200. The charging pad 200
generates an induced current in order to supply the Wireless
poWer to the portable terminal 100, Which generates a poW

erful magnetic ?eld.
[0028] When the magnetic ?eld is generated by the Wireless
charging, if a user is in proximity of the portable terminal 100
and the charging pad 200, or a part of the user’s body, such as

a hand, approaches the portable terminal 100 and the charging
pad 200, a poWerful magnetic ?eld may have a harmful effect
on the user’s body.

[0029] Therefore, the portable terminal 100 and the charg
ing pad 200, according to an embodiment of the present
invention, detect Whether a human body approaches during
the Wireless charging. When the human body approaches, the
portable terminal 100 and the charging pad 200 stop the

Wireless charging.
[0030] A construction of the portable terminal 100 and the
charging pad 200 is described in greater detail beloW, accord
ing to an embodiment of the present invention. FIG. 2 is a

block diagram illustrating the construction of the Wireless
charging apparatus, according to an embodiment of the
present invention.
[0031] Referring to FIG. 2, the Wireless charging apparatus
includes the portable terminal 100 and the charging pad 200.
[0032] The portable terminal 100 includes a Wireless poWer
receiver 110, a battery unit 120, a controller 130, a sWitching
unit 140, a communication unit 150, a display unit 160, and a

human body proximity detector 170.

supply apparatus, and an apparatus for receiving Wireless

[0033] The Wireless receiver 110 receives supply poWer
from the charging pad 200 by resonance in the same fre

poWer is referred to as a Wireless poWer reception apparatus.

quency betWeen a resonant coil 111 of the Wireless receiver

[0025] In a Wireless charging apparatus, according to an
embodiment of the present invention, a Wireless poWer recep
tion apparatus determines Whether a human body approaches

110 and a resonant coil 211 of the charging pad 200. The
Wireless receiver 110 transmits the received poWer to the

the Wireless poWer reception apparatus during Wireless charg
ing. When the human body approaches, the Wireless poWer
reception apparatus stops Wireless charging. Further, in a
Wireless charging apparatus, according to an embodiment of
the present invention, a Wireless poWer supply apparatus
determines Whether a human body approaches the Wireless

poWer reception apparatus during Wireless charging. When
the human body approaches, the Wireless poWer supply appa
ratus stops the Wireless poWer supply. Therefore, according to
an embodiment of the present invention, it is possible to

battery unit 120.
[0034] The battery unit 120 charges a battery using the
poWer received by the poWer receiver 110. When charging is
completed, the battery unit 120 noti?es the controller 130 that
the charging has been completed.
[0035] The controller 130 controls general operations of
the portable terminal 100. Particularly, the controller 130

controls general operations for performing Wireless charging.
The controller 130 determines Whether charging is required,
by checking the remaining poWer of the battery unit 120.
When the charging is required, the controller 130 controls the
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display unit 160 to notify that charging is required. In addi

[0043]

tion, the controller 130 controls the communication unit 150
to transmit a poWer supply apparatus search signal, and con

an operation for supplying poWer to the portable terminal
100. Further, When a Wireless poWer supply apparatus search
signal from the portable terminal 100 is received through the
communication unit 230, the poWer supply controller 220

trols the communication unit 150 to transmit a Wireless poWer

supply request signal to the charging pad 200, Which is knoWn
to exist in the proximity of the portable terminal through the
reception of a poWer supply apparatus search response signal
through the communication unit 150. Further, the controller
130 receives Wireless poWer from the charging pad 200 by
controlling the Wireless poWer receiver 110, and controls
performance of charging using the poWer received from the
charging pad 200. When an approaching human body is

The poWer supply controller 220 generally controls

controls transmission of a Wireless poWer supply search
response signal, in response to the Wireless poWer supply

apparatus search signal. When a poWer supply request signal
is received from the portable terminal 100 through the com
munication unit 230, the poWer supply controller 220 controls
the poWer supplier 210 so as to perform a Wireless poWer
transmission to the portable terminal 100. When a poWer

detected by the human body proximity detector 170, the

supply interruption signal generated from human body prox

controller 130 controls transmission of a Wireless poWer sup

imity detection is received from the portable terminal 1 00, the
poWer supply controller 220 controls the poWer supplier 210

ply interruption request signal to the charging pad 200
through the communication unit 150, and controls the sWitch
ing unit 140 to stop the Wireless charging.
[0036] The sWitching unit 140 stops a poWer charging
operation betWeen the battery unit 120 and the Wireless poWer
receiver 110, under the control of the controller 130.
[0037] The communication unit 150 transmits a signal
received from the charging pad 200 to the controller 130 by

to interrupt a Wireless poWer transmission.

[0044] The communication unit 230 performs communica
tion With the communication unit 150 of the portable terminal

100, and transmits various signals received from the portable
terminal 100 to the poWer supply controller 220, under the
control of the poWer supply controller 220. The communica
tion unit 230 transmits various signals, the transmission of

performing communication With the charging pad 200, under

Which is requested by the poWer supply controller 220, to the

the control of the controller 130. In addition, the communi
cation unit 150 transmits a signal, as requested by the con
troller 130, to the charging pad 200. The communication unit
150 may be con?gured by a Near Field Communication

portable terminal 100. The communication unit 230 may be
con?gured by an NFC scheme, such as, for example, by an
NFC Integrated Circuit (IC), and performs a communication
With the portable terminal 100 through an NFC channel.
[0045] The charging pad 200 may further include a human

(NFC) scheme, such as, for example, by an NFC Integrated
Circuit (IC), and may perform communication With the
charging pad 200 through an NFC channel.
[0038]

The display unit 160 may be embodied as a Liquid

Crystal Display (LCD) display device, an Organic Light
Emitting Diode (OLED) display device, or the like. The dis
play unit 160 displays the remaining poWer of the battery, or
Whether charging is required, under the control of the con
troller 130. Further, the display unit 160 displays a Wireless
poWer reception state, a Wireless poWer reception interruption
state, a Wireless charging state, and state information required

body proximity detector. When an approaching human body
is detected by the human body proximity detector, the poWer
supply controller 220 controls the poWer supplier 210 to
interrupt a Wireless poWer supply and controls noti?cation of
the portable terminal 100 through the communication unit
230, such that the Wireless poWer supply is interrupted due to

the approaching human body.
[0046]

Hereinafter, a process of interrupting a Wireless

charging operation according to the detection of an approach

ing human body during Wireless charging, by the portable

to determine Whether to perform or stop Wireless charging,
such as, for example, an approaching human body, under the
control of the controller 130.

terminal 100 and the charging pad 200, is described in greater

[0039] The human body proximity detector 170 may be
con?gured by a human body detecting sensor. The human
body proximity detector 170 detects, in real-time, Whether a
human body exists in a predetermined space close to the

ing Wireless poWer at the portable terminal 100, according to

Wireless charging apparatus. The human body proximity
detector 170 transmits a human body proximity detecting
signal, according to a result of the detection to the controller

130. The human body detecting sensor, i.e., the human body
proximity detector 170, may use superconducting sensors

using an infrared detecting scheme, a temperature detecting
scheme, a type detecting scheme, a supersonic Wave detecting

detail beloW.
[0047] FIG. 3 is a ?owchart illustrating a method of receiv
an embodiment of the present invention.

[0048] Referring to FIG. 3, in step 310, the portable termi
nal 100 performs charging by receiving a Wireless charging
poWer from the charging pad 200.
[0049] In step 320, the portable terminal 100 determines
Whether a human body approaches, via the human body prox
imity detector 170. The human body proximity detector 170
may detect Whether a human body approaches a predeter
mined space in proximity to the portable terminal 100 in

scheme, or the like.

real-time by using, for example, an infrared detecting
scheme, a temperature detecting scheme, a type detecting

[0040] A construction of the charging pad 200, Which is a
poWer supply apparatus for supplying poWer to the portable

scheme, a supersonic Waves detecting scheme, or the like.

terminal 100, is described in detail beloW.

portable terminal 100 transmits a Wireless poWer supply inter

[0041]

The charging pad 200 includes a poWer supplier

ruption request signal to the charging pad 200 through the

21 0, a poWer supply controller 220, and a communication unit
23 0.

communication unit 150 and interrupts Wireless charging, in
step 330.
[0051] Although an embodiment in Which the portable ter
minal 100 interrupts the Wireless charging by detecting an
approaching human body and transmitting the Wireless poWer
supply interruption request to the charging pad 200 has been

[0042]

The poWer supplier 210 transmits a supply poWer

through resonance in the same frequency betWeen a resonant
coil 111 of the Wireless receiver 110 and a resonant coil 211

of the charging pad 200.

[0050]

When an approaching human body is detected, the
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described above, the charging pad 200 may also interrupt

Wireless charging by detecting the approaching human body.
[0052]

FIG. 4 is a ?owchart illustrating a method of charg

ing Wireless poWer by the charging pad 200, according to an
embodiment of the present invention.

[0053] Referring to FIG. 4, in step 410, the charging pad
200 supplies Wireless poWer to the portable terminal 100.

[0054] Further, in step 420, the charging pad 200 deter
mines Whether a human body approaches via a human body

proximity detector. The human body proximity detector may
detect Whether a human body approaches a predetermined

space in proximity to the charging pad 200 in real-time by
using, for example, an infrared detecting scheme, a tempera
ture detecting scheme, a type detecting scheme, a supersonic
Waves detecting scheme, or the like.

[0055] When an approaching human body is detected, the
charging pad 200 transmits a Wireless poWer supply interrup
tion signal to the portable terminal 100 through the commu
nication unit 230, and interrupts a Wireless poWer supply, in
step 430.
[0056]

In an apparatus and a method for Wireless charging,

according to embodiments of the present invention, it is pos
sible to prevent a human body from being exposed to a mag
netic ?eld by interrupting Wireless charging When a human

body approaches during Wireless charging. Further, in an
apparatus and a method for Wireless charging, according to

embodiments of the present invention, Wireless charging is
interrupted When a human body approaches during the Wire
less charging, and the Wireless charging is performed When a
human body does not approach. As a result, embodiments of
the present invention enable continuous Wireless charging
While preventing a human body from being exposed to a

interrupting the Wireless charging, When it is determined
that the human body is approaching the Wireless poWer

reception apparatus.
2. The method of claim 1, Wherein interrupting the Wireless

charging comprises:
transmitting a Wireless poWer interruption request signal
from the Wireless poWer reception apparatus to a Wire

less poWer supply apparatus.
3. A method of Wireless charging, the method comprising
the steps of:
supplying Wireless poWer by a Wireless poWer supply appa
ratus;
determining Whether a human body is approaching the
Wireless supply reception apparatus While the Wireless
poWer supply apparatus is supplying the Wireless poWer;
and

interrupting the Wireless charging, When it is determined
that the human body is approaching the Wireless poWer

supply apparatus.
4. The method of claim 3, Wherein interrupting the Wireless

charging comprises:
transmitting a Wireless poWer interruption signal from the
Wireless poWer supply apparatus to a Wireless poWer

reception apparatus.
5. An apparatus for Wireless charging, the apparatus com

prising:
a poWer receiver for receiving a supply poWer through
resonance With a Wireless poWer supply apparatus in a

same frequency;

a battery unit that is charged using the supply poWer;
a switching unit disposed betWeen the poWer receiver and
the battery unit for interrupting a Wireless charging

operation of the battery unit;
a human body proximity detector for determining Whether
a human body is approaching the apparatus; and

magnetic ?eld.

a controller for Wirelessly controlling the poWer receiver to

[0057] According to an embodiment of the present inven
tion, the portable terminal is described as an example of the

Wirelessly receive poWer from the poWer supply appa
ratus, and for controlling the sWitching unit to interrupt
the Wireless charging operation When it is determined
that the human body is approaching the apparatus.
6. The apparatus of claim 5, further comprising:

Wireless poWer reception apparatus and the charging pad is
described as an example of the Wireless poWer supply appa

ratus. HoWever, any apparatus that can be Wirelessly supplied
poWer can embody the Wireless poWer reception apparatus,
and any apparatus that can Wirelessly provide poWer can

embody the Wireless poWer supply apparatus.
[0058] While the invention has been shoWn and described
With reference to certain embodiments thereof, it Will be
understood by those skilled in the art that various changes in
form and detail may be made therein Without departing from
the scope of the present invention.
What is claimed is:

1. A method of Wireless charging, the method comprising
the steps of:
receiving Wireless poWer at a Wireless poWer reception

apparatus and performing Wireless charging by the Wire
less poWer reception apparatus;
determining Whether a human body is approaching the
Wireless poWer reception apparatus While the Wireless
poWer reception poWer apparatus is receiving the Wire
less poWer; and

a communication unit for transmitting a poWer supply

interruption request signal to the Wireless poWer supply
apparatus.
7. An apparatus for Wireless charging, the apparatus com

prising:
a poWer supplier for supplying poWer to a Wireless poWer
reception apparatus by resonance in a same frequency;
a human proximity detector for determining Whether a

human body is approaching the apparatus; and
a controller for controlling the poWer supplier to supply
poWer to the Wireless poWer reception apparatus, and for
controlling an interruption in supplying the poWer When
it is determined that the human body is approaching the

apparatus.
8. The apparatus of claim 7, further comprising:
a communication unit for transmitting a poWer supply

interruption signal to the Wireless poWer reception appa
ratus.

