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Description
Title of Invention: WIRELESS POWER TRANSCEIVER AND

DISPLAY APPARATUS WITH THE SAME
Technical Field

The disclosure relates to a wireless power transceiver. More particularly, the
disclosure relates to a wireless power transceiver that can be used in a thin display

apparatus.

Background Art

In order to utilize a living space more efficiently, an increasing number of users want
to use a display apparatus, for example, a television (TV), in the form of a wall-
mounted TV.

Generally, wall-mounted TV are disposed on the upper portion of a wall spaced
apart from the floor of the room or a cabinet. In this case, the power line connected to
the wall-mounted TV may be exposed, which may degrade the aesthetics of the TV.

To solve this problem, a wireless power transmission method for wirelessly
supplying power to the wall-mounted TV is being developed.

For example, implementing a wireless power receiver with a coil of a wide shape
may be advantageous for wireless power transmission. However, considering that the
thickness of a display apparatus has recently become thinner, there is a problem that a
wireless power receiver formed with a wide coil may not be disposed inside a display
apparatus.

Accordingly, there is a need to develop a wireless power transceiver capable of being
disposed in a thinner display apparatus and capable of having a higher power receiving
efficiency.

Disclosure of Invention

In accordance with an aspect of the disclosure, a wireless power transceiver may be
applied to a thinner display apparatus and may have a higher wireless power receiving
efficiency, and a display system include the wireless power transceiver.

In accordance with an aspect of the disclosure, there is provided a wireless power
transceiver including a magnetic body formed in a rod shape and including a groove in
a middle portion of the magnetic body, a solenoid coil wound around the middle
portion of the magnetic body in which the groove is provided, and a dual coil disposed
substantially perpendicular to the solenoid coil and wound around portions on both
sides of the groove of the magnetic body, the dual coil being wound in directions
opposite to each other.

The solenoid coil and the dual coil may be physically connected in series.
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The solenoid coil and the dual coil may be physically separated, and coupled to each
other by a magnetic field.

The magnetic body may include two legs on opposite sides of the groove, and the
dual coil may be wound around the two legs of the magnetic body, respectively, in a
spiral shape.

The dual coil may include a plurality of spiral coil layers, a plurality of insulators in-
terposed between the plurality of spiral coil layers, and a plurality of capacitors
connected in series to the plurality of spiral coil layers.

The magnetic body may include two legs on opposite sides of the groove, and the
dual coil may be wound around the two legs of the magnetic body, respectively, in a
helical shape.

The wireless power transceiver may further include a power source connected to both
ends of the solenoid coil, wherein the dual coil is configured to operate as a repeater.

The wireless power transceiver may further include a power source connected to both
ends of the dual coil, wherein the solenoid coil is configured to operate as a repeater.

The magnetic body may include a first magnetic body in which the solenoid coil is
wound around a middle portion of the first magnetic body, a second magnetic body
disposed on the first magnetic body at one side of the solenoid coil, wherein one
portion of the dual coil is wound around the second magnetic body, and a third
magnetic body disposed on the first magnetic body at another side of the solenoid coil
and spaced apart from the second magnetic body, wherein another portion of the dual
coil is wound around the third magnetic body.

The wireless power transceiver, wherein a length of the magnetic body may be at
least five times greater than a width or a thickness of the magnetic body.

In accordance with another aspect of the disclosure, there is provided a wireless
power transceiver including a magnetic body, a main coil disposed on a upper side of
the magnetic body, the main coil including a first main coil portion which is disposed
at one side with respect to a middle portion of the magnetic body and wound in one
direction, and a second main coil portion which is disposed at another side, adjacent to
the one side, with respect to the magnetic body and wound in a direction opposite to
the first main coil portion, and an auxiliary coil disposed between the magnetic body
and the main coil, the auxiliary coil including a first auxiliary coil part disposed below
the first main coil portion and a second auxiliary coil part disposed below the second
main coil portion.

The wireless power transceiver, wherein each of the first auxiliary coil part and the
second auxiliary coil part may include at least two sub auxiliary coil parts.

The wireless power transceiver, wherein the main coil and the auxiliary coil are

physically connected in series, and wherein a capacitor is physically connected in
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series with each of the main coil and the auxiliary coil.
The wireless power transceiver, wherein the main coil and the auxiliary coil may be

physically separated, and coupled to each other by a magnetic field.

The wireless power transceiver, wherein coil receiving grooves configured to receive
the main coil and the auxiliary coil may be formed on an upper surface of the magnetic
body in contact with the main coil and the auxiliary coil.

In accordance with another aspect of the disclosure, there is provided a display
system including a display apparatus, a wireless power receiver configured to supply
power to the display apparatus, and a wireless power transmitter configured to generate
a magnetic field to pass through the wireless power receiver, wherein the wireless
power receiver includes a solenoid coil in which a current is induced by a magnetic
field component of the magnetic field passing through the wireless power receiver in a
horizontal direction, and a dual coil disposed substantially perpendicular to the
solenoid coil and wound on both sides of the solenoid coil below the solenoid coil in
directions opposite to each other, the dual coil in which a current is induced by a
magnetic field component of the magnetic field passing through the wireless power
receiver in a vertical direction.

The display system, wherein the display apparatus may include a display panel,
wherein the dual coil of the wireless power receiver is wound in a spiral shape, and
wherein the wireless power receiver is disposed on a rear surface of the display panel,
and a side surface of the dual coil is exposed to a front side of the display apparatus
below a lower end of the display apparatus.

The display system, wherein the display apparatus may include a display panel and a
metal plate provided on a rear surface of the display panel, wherein the dual coil of the
wireless power receiver is wound in a helical shape, and wherein the metal plate of the
display apparatus includes an opening corresponding to the wireless power receiver,
and the wireless power receiver is disposed in the opening of the metal plate.

The display system may further include speakers disposed at both ends of the
wireless power receiver, and wherein sound passage holes configured to emit sound
from the speakers are disposed at both ends of a magnetic body of the wireless power
receiver.

The display system may further include a sound bar disposed below the display
apparatus, wherein the solenoid coil and the dual coil are physically separated, and
wherein the solenoid coil is disposed at a lower end of a rear surface of the display

apparatus, and the dual coil is disposed in the sound bar.
Brief Description of Drawings

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

FIG. 1 is a perspective view illustrating a wireless power transceiver according to an
embodiment;

FIG. 2 is an exploded perspective view illustrating the wireless power transceiver of
FIG. 1;

FIG. 3 is an exploded perspective view illustrating a solenoid coil of FIG. 2;

FIG. 4 is a perspective view illustrating a wireless power transceiver according to an
embodiment;

FIG. 5 is an exploded perspective view illustrating the wireless power transceiver of
FIG. 4;

FIG. 6 is an exploded perspective view illustrating a wireless power transceiver
according to an embodiment;

FIG. 7 is a block diagram illustrating a wireless power receiver using a wireless
power transceiver according to an embodiment as a receiving antenna;

FIG. 8 is a perspective view illustrating a wireless power transceiver according to an
embodiment;

FIG. 9 is an exploded perspective view illustrating the wireless power transceiver of
FIG. §;

FIG. 10 is a block diagram illustrating a wireless power transmitter using a wireless
power transceiver according to an embodiment as a transmitting antenna;

FIG. 11 is a diagram illustrating a simulation of a magnetic field of a wireless power
transmitter having only a main coil;

FIG. 12 is a diagram illustrating a simulation of a magnetic field of a wireless power
transmitter according to an embodiment including a main coil and auxiliary coil;

FIG. 13 is a plan view illustrating a modification of a wireless power transceiver
according to an embodiment;

FIG. 14 is a view illustrating a display system including a wireless power transceiver
according to an embodiment;

FIG. 15 is a side view illustrating an example where a dual coil of a wireless power
transceiver according to an embodiment is disposed at a lower end of a display
apparatus;

FIG. 16 is a perspective view illustrating a wireless power transceiver according to
an embodiment in which sound passage holes are provided;

FIG. 17 is a perspective view illustrating a wireless power transceiver according to
an embodiment in which sound passage holes of an example are provided;

FIG. 18 is a view illustrating an example where a dual coil of a wireless power

transceiver according to an embodiment is disposed on a rear surface of a display
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apparatus;
FIG. 19 is an exploded perspective view illustrating a state where a wireless power

transceiver according to an embodiment is separated from a rear surface of a display
apparatus;

FIG. 20 is a view illustrating a display system including a wireless power transceiver
according to an embodiment; and

FIG. 21 is a block diagram illustrating a wireless power receiver according to an em-
bodiment.

Best Mode for Carrying out the Invention

Hereinafter, certain embodiments of the present disclosure will be described in detail
with reference to the accompanying drawings.

The matters defined herein, such as a detailed construction and elements thereof, are
provided to assist in a comprehensive understanding of this description. Thus, it is
apparent that embodiments may be carried out without those defined matters. Also,
well-known functions or constructions are omitted to provide a clear and concise de-
scription of embodiments. Further, dimensions of various elements in the ac-
companying drawings may be arbitrarily increased or decreased for assisting ina com-
prehensive understanding.

Like reference numerals or symbols shown in the drawings of the present disclosure
may indicate components or components that may perform substantially the same
function.

As used herein, the terms "first" and "second" may use corresponding components
regardless of importance or order and are used to distinguish a component from
another without limiting the components.

As used herein, the term "and/or" includes any and all combinations of one or more
of the associated listed items. Expressions such as "at least one of" or "at least one
from among" when preceding a list of elements, modify the entire list of elements and
do not modify the individual elements of the list. For example, the expression, "at least
one from among a, b, and c," should be understood as including only a, only b, only c,
both a and b, both a and ¢, both b and ¢, or all of a, b, and c.

"o

Terms such as "above," "below," "rear," "front," etc., which are used in the following
description are defined based on embodiments as shown in the drawings, but a position
of each component is not limited thereto.

FIG. 1 is a perspective view illustrating a wireless power transceiver according to an
embodiment. FIG. 2 is an exploded perspective view illustrating the wireless power
transceiver of FIG. 1. FIG. 3 is an exploded perspective view illustrating a solenoid

coil of FIG. 2.
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Referring to FIGS. 1 to 3, a wireless power transceiver 1 according to an em-
bodiment may include a magnetic body 10, a solenoid coil 20, and a dual coil 30.

The magnetic body 10 may be formed in a rod (or bar) shape having a length longer
than the width, and a groove 11 may be formed in the middle portion of the magnetic
body 10. For example, the magnetic body 10 may have a rectangular cross-section, and
may be formed in a rod shape having a length of about 5 times or more as compared
with the height H and the width W of the magnetic body 10. The magnetic body 10
may be formed of, for example, ferrite. The groove 11 is formed in the middle portion
in the longitudinal direction of the magnetic body 10. The depth D of the groove 11
may be formed to be approximately half of the height H or the width W of the
magnetic body 10. The width of the groove 11 may be formed to have a size capable of
winding the solenoid coil 20.

The solenoid coil 20 is formed by winding a conductive wire in the middle portion of
the magnetic body 10. In detail, the solenoid coil 20 is formed by winding the
conductive wire in the middle portion of the magnetic body 10 in which the groove 11
is formed. In other words, the solenoid coil 20 is formed by winding the conductive
wire in the middle portion of the magnetic body 10 which is lower in height than the
other portion.

The solenoid coil 20 may be formed by winding the conductive wire in various
sectional shapes. In the embodiment illustrated in FIGS. 1 and 2, the solenoid coil 20 is
wound in a substantially rectangular shape, but the sectional shape of the solenoid coil
20 is not limited thereto. For example, the solenoid coil 20 may be formed by winding
the conductive wire in various shapes such as a circular shape, a triangular shape, a
polygonal shape, or the like. The solenoid coil 20 allows the electric current to be
induced by the magnetic force lines passing through the magnetic body 10 in the lon-
gitudinal direction of the magnetic body 10 without passing through the dual coil 30.

The dual coil 30 includes two coil portions, that is, a first coil portion 31 and a
second coil portion 32, which are spaced apart from each other by a predetermined
distance and are formed by the conductive wire wound around two imaginary lines C1
and C2 which are parallel to each other. The first coil portion 31 and the second coil
portion 32 may be continuously formed by one conductive wire and wound in opposite
directions to each other. For example, as illustrated in FIG. 2, when the first coil
portion 31 is wound in the clockwise direction (in the direction of arrow A), the second
coil portion 32 is wound in the counter-clockwise direction (in the direction of arrow
B). Therefore, currents flows in the same direction in the portions where the first coil
portion 31 and the second coil portion 32 are adjacent to each other.

The dual coil 30 may be disposed substantially perpendicular to the solenoid coil 20.
In other words, the dual coil 30 may be wound on the magnetic body 10 so that the
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center line C1 of the first coil portion 31 and the center line C2 of the second coil
portion 32 are substantially perpendicular to the center line C of the solenoid coil 20.
For example, the dual coil 30 may be disposed on the portions of the magnetic body 10
located on both sides of groove 11, that is, two legs 13 and 14 of the magnetic body 10.
Accordingly, the dual coil 30 may be disposed perpendicular to the solenoid coil 20
and wound in the opposite directions to each other on the portions 13 and 14 of the
magnetic body 10 located on both sides of the groove 11.

The solenoid coil 20 and the dual coil 30 may be physically connected in series. For
example, as illustrated in FIG. 2, the dual coil 30 and the solenoid coil 20 may be
formed by using a single conductive wire. However, embodiments are not limited
thereto.

For example, as illustrated in FIG. 6, the solenoid coil 20 and the dual coil 30 may be
separated without being physically connected. In other words, the solenoid coil 20 and
the dual coil 30 may be wound around the magnetic body 10 with separate conductive
wires. In this case, the solenoid coil 20 and the dual coil 30 may be disposed at a
distance at which the solenoid coil 20 and the dual coil 30 are strongly coupled to each
other by a magnetic field formed between the solenoid coil 20 and the dual coil 30.

When the solenoid coil 20 and the dual coil 30 are separated as described above, the
solenoid coil 20 and the dual coil 30 may be structured such that they share one
magnetic body 10 as illustrated in FIGS. 1 to 3. Therefore, when the wireless power
transceiver 1 according to an embodiment is used as a receiving antenna, the currents
induced by the amount of change of the magnetic flux passing through the solenoid
coil 20 and the dual coil 30 may be combined and output. Further, when the solenoid
coil 20 and the dual coil 30 are physically separated from each other, the manu-
facturing of the wireless power transceiver 1 may be more convenient.

According to an embodiment, the dual coil 30 may be wound on both legs 13 and 14
of the magnetic body 10 in a spiral shape or a helical shape.

When the dual coil 30 is wound in a spiral shape, the dual coil 30 may be formed in a
layered structure to reduce the width W1 of the dual coil 30. FIG. 3 shows the dual coil
30 formed in a layered structure.

Referring to FIG. 3, the dual coil 30 may include a plurality of spiral coil layers 30-1,
30-2, and 30-3 stacked in the layered structure, a plurality of insulating layers 40 in-
terposed between the plurality of spiral coil layers 30-1, 30-2, and 30-3, and a plurality
of capacitors 45 connected in series to the plurality of spiral coil layers 30-1, 30-2, and
30-3, respectively.

Each of the spiral coil layers 30-1, 30-2, and 30-3 includes two spiral portions 30a
and 30b in which the conductive wire is wound in a spiral shape around two imaginary

points spaced apart from each other in a plane, as illustrated in FIG. 3. At this time, the
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two spiral portions 30a and 30b forming each of the spiral coil layers 30-1, 30-2, and
30-3 are wound in opposite directions to each other. The two stacked spiral portions
30a and 30b form the first coil portion 31 and the second coil portion 32, respectively.

Further, the spiral coil layer in one layer may be connected in series with the spiral
coil layer in the next layer. For example, the final end of the conductive wire forming
the first spiral coil layer 30-1 may be connected in series with the starting end of the
conductive wire forming the second spiral coil layer 30-2. The starting end of the
conductive wire of the first spiral coil layer 30-1 may be connected in series with the
final end of the solenoid coil 20. Further, the starting end of the solenoid coil 20 and
the final end of the conductive wire of the last spiral coil layer 30-3 may be connected
to a rectifier of a power source 110 (see FIG. 7). In FIG. 3, + and - indicate that the
conductive wires of the spiral coil layer 30-3 and the solenoid coil 20 are connected to
the rectifier of the power source 110.

When the dual coil 30 is formed in a multilayer structure like the present em-
bodiment, the voltage difference between the conductive wires forming the spiral coil
layers 30-1, 30-2, and 30-3 may be larger, so there may be a need to consider ways to
reduce the voltage difference. For example, when each of the spiral coil layers 30-1,
30-2, and 30-3 is formed by winding the conductive wire 20 turns (10 turns in the left
spiral portion 30a and 10 turns in the right spiral portion 30b), the difference in the
number of winding turns between the conductive wire forming the upper spiral coil
layer 30-1 and 30-2 and the conductive wire forming the lower spiral coil layer 30-2
and 30-3 is 20 turns. The larger the difference in the number of winding turns, the
greater the voltage difference is.

Therefore, in the wireless power transceiver 1 according to an embodiment, the
insulator 40 may be interposed between the plurality of spiral coil layers 30-1, 30-2,
and 30-3 forming the dual coil 30. Accordingly, it is possible to prevent or reduce in-
sulation breakdown of the conductive wire caused by the voltage difference between
the adjacent spiral coil layers 30-1, 30-2, and 30-3.

Further, a capacitor 45 may be connected in series to each of the plurality of spiral
coil layers 30-1, 30-2, and 30-3 of the dual coil 30. The capacitor 45 may lower the
high voltage across the dual coil 30 that may occur during resonance. When a
resonance phenomenon occurs in the dual coil 30, the voltage between both ends of the
dual coil 30 may be increased to cause insulation breakdown and cause fire. The ca-
pacitance of the capacitor 45 may be determined in consideration of the resonance
frequency.

Hereinafter, another embodiment in which the dual coil being wound in a helical
shape will be described with reference to FIGS. 4 and 5.

FIG. 4 is a perspective view illustrating a wireless power transceiver according to an
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embodiment. FIG. 5 is an exploded perspective view illustrating the wireless power
transceiver of FIG. 4.

Referring to FIGS. 4 and 5, a wireless power transceiver 1 according to an em-
bodiment may include a magnetic body 10, a solenoid coil 20, and a dual coil 30'.

The magnetic body 10 and the solenoid coil 20 are the same as the magnetic body 10
and the solenoid coil 20 of the wireless power transceiver 1 according to the em-
bodiment as illustrated in FIGS. 1 to 3.

As illustrated in FIG. 4, the dual coil 30" may be wound in a helical shape on the left
and right sides of the groove 11 of the magnetic body 10, that is, around both legs 13
and 14 of the magnetic body 10. In other words, as illustrated in FIG. 5, the dual coil
30" includes two helical portions 31" and 32' in which a conductive wire is wound in a
helical or coil spring shape around two imaginary straight lines C1 and C2 spaced apart
from each other in a plane.

The two helical portions 31" and 32" may be connected in series and wound in
opposite directions to each other. For example, when the left helical portions 31" is
wound in the clockwise direction (the direction of arrow A), the right helical portions
32'is wound in the counter-clockwise direction (the direction of arrow B).

Further, the final end of the conductive wire of the left helical portion 31" may be
connected in series with the starting end of the conductive wire of the right helical
portion 32'. The final end of the right helical portion 32' may be connected in series
with the final end of the solenoid coil 20. Further, the starting end of the conductive
wire of the solenoid coil 20 and the starting end of the conductive wire of the left
helical portion 31' may be connected to the rectifier of the power source 110. In FIG. 5,
+ and - indicate that the conductive wires of the left helical portion 31" and the solenoid
coil 20 are connected to the rectifier of the power source 110.

According to an embodiment, the magnetic body 10 of the wireless power
transceiver 1 may be formed in a single body. However, a magnetic body on which the
solenoid coil 20 is wound and a magnetic body on which the dual coil 30 is wound
may be formed separately.

Hereinafter, an example where the magnetic body of the solenoid coil 20 and the
magnetic body of the dual coil 30 are formed separately will be described with
reference to FIG. 6.

FIG. 6 is an exploded perspective view illustrating a wireless power transceiver
according to an embodiment.

Referring to FIG. 6, a wireless power transceiver 1' according to an embodiment may
include a first magnetic body 10-1, a second magnetic body 10-2, a third magnetic
body 10-3, a solenoid coil 20, and a dual coil 30.

The solenoid coil 20 and the dual coil 30 are the same as or similar to the solenoid



WO 2019/039684 PCT/KR2018/002575

[86]

[87]

[88]

[89]

[90]

[91]

10

coil 20 and the dual coil 30 of the wireless power transceiver 1 according to the em-
bodiment illustrated in FIGS. 1 to 3.

The first magnetic body 10-1 may be formed in a rod shape having a length longer
than the width, and the solenoid coil 20 may be wound around the middle portion of
the first magnetic body 10-1 in the longitudinal direction. At this time, the solenoid
coil 20 is wound along the longitudinal direction of the first magnetic body 10-1.
Therefore, the center line of the solenoid coil 20 may coincide with the center line of
the first magnetic body 10-1.

The second magnetic body 10-2 may be disposed on one side of the solenoid coil 20
below the first magnetic body 10-1, and the third magnetic body 10-3 may be disposed
on the other side of the solenoid coil 20 at a predetermined distance from the second
magnetic body 10-2 below the first magnetic body 10-1. In other words, the third
magnetic body 10-3 may be disposed on the opposite side of the second magnetic body
10-2 with respect to the solenoid coil 20 as a center. According to the embodiment of
the wireless power transceiver 1' as illustrated in FIG. 6, the second magnetic body
10-2 may be disposed on the left side of the solenoid coil 20, and the third magnetic
body 10-3 may be disposed on the right side of the solenoid coil 20.

One portion of the dual coil 30 may be wound around the second magnetic body 10-2
and the other portion of the dual coil 30 may be wound around the third magnetic body
10-3. For example, when the dual coil 30 is wound in the spiral shape, the first coil
portion 31 is wound around the second magnetic body 10-2, and the second coil
portion 32 is wound around the third magnetic body 10-3.

Referring to FIG. 6, the dual coil 30 may include a plurality of spiral coil layers 30-1,
30-2, and 30-3 stacked in a layered structure, a plurality of insulating layers 40 in-
terposed between the plurality of spiral coil layers 30-1, 30-2, and 30-3, and a plurality
of capacitors 45 connected in series to the plurality of spiral coil layers 30-1, 30-2, and
30-3, respectively.

Each of the spiral coil layers 30-1, 30-2, and 30-3 may include two spiral portions
30a and 30b in which a conductive wire is wound in a spiral shape around two
imaginary points spaced apart from each other on a plane as illustrated in FIG. 6. At
this time, the two spiral portions 30a and 30b forming each of the spiral coil layers
30-1, 30-2, and 30-3 may be wound in opposite directions to each other. The two
stacked spiral portions 30a and 30b form the first coil portion 31 and the second coil
portion 32, respectively.

Further, the spiral coil layer in one layer may be connected in series with the spiral
coil layer in the next layer. For example, the final end of the conductive wire forming
the first spiral coil layer 30-1 may be connected in series with the starting end of the

conductive wire forming the second spiral coil layer 30-2. The final end of the
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conductive wire forming the second spiral coil layer 30-2 may be connected in series
with the starting end of the conductive wire forming the third spiral coil layer 30-3.

The dual coil 30 and the solenoid coil 20 may be physically separated from each
other. In this case, one of the dual coil 30 and the solenoid coil 20 may form a closed
loop, and the other may be connected to the rectifier of the power source 110 (see FIG.
7).

According to an embodiment as illustrated in FIG. 6, the dual coil 30 forms a closed
loop, and both ends of the conductive wire forming the solenoid coil 20 are connected
to the power source 110.

For example, the starting end of the conductive wire of the first spiral coil layer 30-1
may be connected to the final end of the conductive wire of the last spiral coil layer
30-3 to form the closed loop. In addition, the starting end and the final end of the
solenoid coil 20 may be connected to the rectifier of the power source 110. In FIG. 6, +
and - indicate that both ends of the solenoid coil 20 are connected to the rectifier.

When both ends of the solenoid coil 20 are connected to the rectifier of the power
source 110, the dual coil 30 may operate as a repeater coil for amplifying the magnetic
field.

According to an embodiment, the solenoid coil 20 may be formed as a closed loop,
and both ends of the dual coil 30 may be connected to the rectifier of the power source
110. When the rectifier is connected to both ends of the dual coil 30, the solenoid coil
20 may operate as a repeater coil for amplifying the magnetic field.

As described above, when the magnetic body 10 is formed separately by the first
magnetic body 10-1, the second magnetic body 10-2, and the third magnetic body
10-3, the solenoid coil 20 wound around the first magnetic body 10-1 and the dual coil
30 wound around the second magnetic body 10-2 and the third magnetic body 10-3
may be modularized. Therefore, the manufacturing of the wireless power transceiver 1'
may be more convenient.

The wireless power transceiver 1 and 1' according to an embodiment may be used as
a wireless power receiver for generating a current by receiving magnetic force lines
emitted from a separate wireless power transmitter.

FIG. 7 is a block diagram illustrating an example in which a wireless power
transceiver according to an embodiment is used as a receiving antenna of a wireless
power receiver.

Referring to FIG. 7, a wireless power receiver 100 may include a receiving antenna
101, a power source 110, and a processor 150.

The receiving antenna 101 may be formed to generate a current when a magnetic
field is applied. The receiving antenna 101 may be configured to allow the magnetic

force lines transmitted from a transmitting antenna 202 to pass through the receiving
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antenna 101. The receiving antenna 101 may use the above-described wireless power
transceiver 1 according to an embodiment.

The power source 110 may be configured to supply power to an external device such
as a display apparatus 300 (see FIG. 14) using the current generated by the receiving
antenna 101. The power source 110 may include a rectifier and convert the induced
AC power into DC power.

The processor 150 may control the receiving antenna 101 and the power source 110.
For example, the processor 150 may control the power source 110 to rectify the current
received from the receiving antenna 101 and transmit the rectified current to the
external device.

In FIG. 7, the wireless power transceiver 1 according to an embodiment may be used
as the receiving antenna 101 of the wireless power receiver 100, but embodiments are
not limited thereto. The wireless power transceiver 1 according to an embodiment may
be used as a transmitting antenna of a wireless power transmitter.

Hereinafter, an example of a wireless power transceiver 201 that may be used as a
wireless power transmitter 200 for transmitting power to the wireless power receiver
100 as described above will be described with reference to FIGS. § and 9.

FIG. 8 is a perspective view illustrating a wireless power transceiver according to an
embodiment, and FIG. 9 is an exploded perspective view illustrating the wireless
power transceiver of FIG. 8.

Referring to FIGS. 8 and 9, a wireless power transceiver 201 according to an em-
bodiment may include a magnetic body 210, a main coil 220, and an auxiliary coil 230.
The magnetic body 210 may be formed in a substantially plate shape. The main coil
220 and the auxiliary coil 230 may be disposed on the upper side of the magnetic body

210. The magnetic body 210 forms a passage through which the magnetic force lines

formed by the main coil 220 and the auxiliary coil 230 flow. Coil receiving grooves
211 in which the main coil 220 and the auxiliary coil 230 are accommodated may be
provided on the upper surface of the magnetic body 210 in contact with the main coil
220 and the auxiliary coil 230. Therefore, the main coil 220 and the auxiliary coil 230
may be provided in a form embedded in the magnetic body 210.

Further, a shielding member 240 may be provided under the magnetic body 210. The
shielding member 240 may be formed to prevent or reduce the magnetic force lines
generated by the main coil 220 and the auxiliary coil 230 from affecting below the
magnetic body 210. An aluminum plate may be used as the shielding member 240.

The main coil 220 may be provided on the upper side of the magnetic body 210 and
may include two main coil portions wound in a spiral shape, that is, a first main coil
portion 221 and a second main coil portion 222. The first main coil portion 221 may be

positioned on one side with respect to the middle of the magnetic body 210 and may be
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wound in a spiral shape in one direction. The second main coil portion 222 may be po-
sitioned on the other side with respect to the middle of the magnetic body 210 and may
be wound in a spiral shape in a direction opposite to the first main coil portion 221. For
example, the first main coil portion 221 and the second main coil portion 222 are
formed by a conductive wire wound in a spiral shape around two imaginary points
spaced apart from each other in a plane, and are connected in series with each other.
Further, when the first main coil portion 221 is wound in the clockwise direction, the
second main coil portion 222 is wound in the counter-clockwise direction.

The auxiliary coil 230 may be provided between the magnetic body 210 and the main
coil 220 and may include two auxiliary coil parts 231 and 232, that is, a first auxiliary
coil part 231 and a second auxiliary coil part 232 corresponding to the main coil 220.
The first auxiliary coil part 231 may be located below the first main coil portion 221 on
the upper side of the magnetic body 210. The second auxiliary coil part 232 may be
located below the second main coil portion 222 on the upper side of the magnetic body
210.

However, in order to lower the height of the wireless power transceiver 201, the
auxiliary coil 230 may not be arranged apart from the main coil 220, but located on
substantially the same plane. In other words, the main coil 220 are auxiliary coil 230
may be provided to be in close contact with each other with the insulator 241 in-
terposed therebetween.

Further, in order to reduce the loss of the magnetic field generated by the magnetic
body 210, the main coil 220 may be disposed in the middle of the magnetic body 210
and the auxiliary coil 230 may be disposed at the left and right with respect to the main
coil 220 in the middle portion. Therefore, the magnetic field generated by the wireless
power transceiver 201 may be transmitted farther.

The first auxiliary coil part 231 and the second auxiliary coil part 232 of the auxiliary
coil 230 may be wound in opposite directions to each other. For example, when the
first auxiliary coil part 231 is wound in the clockwise direction, the second auxiliary
coil part 232 is wound in the counter-clockwise direction.

The main coil 220 and the auxiliary coil 230 may be connected in series as illustrated
in FIG. 9. In other words, the main coil 220 and the auxiliary coil 230 may be formed
by a single conductive wire. The starting end of the first main coil portion 221 may be
connected to the final end of the first auxiliary coil part 231, and the final end of the
first main coil portion 221 may be connected to the starting end of the second main coil
portion 222. The final end of the second main coil portion 222 may be connected to the
starting end of the second auxiliary coil part 232. The starting end of the first auxiliary
coil part 231 and the final end of the second auxiliary coil part 232 may be connected
to a rectifier of a power source 260 (see FIG. 10). In FIG. 9, + and - indicate that the
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first auxiliary coil part 231 and the second auxiliary coil part 232 are connected to the
rectifier of the power source 260.

In addition, since the main coil 220 and the auxiliary coil 230 are arranged in layers,
a voltage difference between the conductive wires forming the main coil 220 and the
auxiliary coil 230 may be larger. An insulator 241 may be interposed between the main
coil 220 and the auxiliary coil 230 to prevent or reduce insulation breakdown of the
conductive wire caused by the voltage difference between the main coil 220 and the
auxiliary coil 230.

Further, the capacitors 245 may be connected in series to the first and second main
coil portions 221 and 222 of the main coil 220 and the first and second auxiliary coil
parts 231 and 232 of the auxiliary coil 230, respectively. The capacitor 245 may lower
the high voltage across the auxiliary coil 230 which may occur during resonance. At
this time, the capacitance of the capacitor 245 may be determined in consideration of
the resonance frequency.

FIG. 10 is a block diagram illustrating a wireless power transmitter using a wireless
power transceiver according to an embodiment as a transmitting antenna.

Referring to FIG. 10, a wireless power transmitter 200 may include a transmitting
antenna 202, a power source 260, and a processor 250.

The transmitting antenna 202 may be formed to generate a magnetic field when a
current is applied to the transmitting antenna 202. The transmitting antenna 202 may
be configured to generate the magnetic field in a direction in which the wireless power
receiver 100 is located. The transmitting antenna 202 according to an embodiment may
include the main coil 220 and the auxiliary coil 230 that generate a magnetic field
when a current is applied thereto. The structure of the transmitting antenna 202 may be
the same as or similar to the structure of the above-described wireless power
transceiver 201.

The power source 260 may be connected to the transmitting antenna 202 and supply
a current. The power source 260 may include a power supply for supplying DC power,
an inverter for converting the supplied DC power into AC power, and a driving IC for
controlling the supply of current to the transmitting antenna 202. As described above,
the power source 260 may supply AC power to the transmitting antenna 202.

The processor 250 may control the power source 260 and the transmitting antenna
202. For example, the processor 250 may control the power source 260 to supply a
current to the transmitting antenna 202.

Hereinafter, the results of simulation of the magnetic force lines of the magnetic field
of the wireless power transceiver 201 having the auxiliary coil 230 according to an em-
bodiment used as an transmitting antenna and the magnetic force lines of the magnetic

field of a conventional transmitting antenna without the auxiliary coil 230 will be
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described with reference to FIGS. 11 and 12.

FIG. 11 is a diagram illustrating a simulation of a magnetic field of a wireless power
transmitter having only a main coil, and FIG. 12 is a diagram illustrating a simulation
of a magnetic field of a wireless power transmitter including a main coil and an
auxiliary coil according to an embodiment.

The transmitting antenna 202 according to an embodiment in which the main coil
220 is located in the middle of the magnetic body 210 and two auxiliary coils 230 on
the left and right sides of the main coil 220 as illustrated in FIG. 12 may further
transmit a magnetic field to the receiving antenna 101 compared with the conventional
transmitting antenna 900 in which only a main coil 920 is located in the middle of a
magnetic body 910 as illustrated in Fig. 11. Therefore, in the case of the transmitting
antenna 202 according to an embodiment, the receiving antenna 101 may be disposed
farther than the conventional transmitting antenna 900.

As illustrated in FIG. 11, in the conventional transmitting antenna 900, the magnetic
flux is concentrated in the middle portion of the magnetic body 910, and the magnetic
body 910 has one portion where the magnetic flux density is higher. However, in the
transmitting antenna 202 according to an embodiment as illustrated in FIG. 12, a
portion having a high magnetic flux density is dispersed into three portions of the
magnetic body 210 by one main coil 220 and two auxiliary coils 230. Therefore, the
transmitting antenna 202 according to an embodiment may significantly reduce loss of
the magnetic body 210 as compared with the conventional transmitting antenna 900 in
which the magnetic flux is concentrated in one portion.

In conclusion, in the transmitting antenna 202 having the main coil 220 and the two
auxiliary coils 230 according to an embodiment, the portion where the magnetic flux
density is higher is dispersed into three places, so that the generated magnetic field
may be transmitted farther and the loss of the magnetic body 210 may be reduced or
minimized. Accordingly, the transmitting antenna 202 according to an embodiment
may have higher performance in terms of efficiency and distance as compared with the
conventional transmitting antenna 900.

In the case of the above-described embodiment of the wireless power transceiver
201, the auxiliary coil 230 may be formed of two auxiliary coil parts, that is, the first
auxiliary coil part 231 and the second auxiliary coil part 232. However, embodiments
are not limited thereto.

For example, the auxiliary coil 230 of the wireless power transceiver 201 may
include four auxiliary coil parts. In other words, each of the first auxiliary coil part 231
and the second auxiliary coil part 232 may include at least two sub auxiliary coil parts.
FIG. 13 illustrates an example where each of the first auxiliary coil part 231 and the

second auxiliary coil part 232 includes two sub auxiliary coil parts.
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Referring to FIG. 13, the first auxiliary coil part 231 located between the first main
coil portion 221 and the magnetic body 210 includes two sub auxiliary coil parts 231-1
and 231-2. Further, the second auxiliary coil part 232 located between the second main
coil portion 222 and the magnetic body 210 includes two sub auxiliary coil parts 232-1
and 232-2.

When each of the first auxiliary coil part 231 and the second auxiliary coil part 232 is
configured to include two or more sub auxiliary coil parts 231-1, 231-2, 232-1, and
232-2 as described above, the magnetic body 210 has the high magnetic flux density in
five or more places, so that the loss of the magnetic body 210 may be further reduced
and the magnetic force lines may be transmitted farther.

According to an embodiment, the main coil 220 and the auxiliary coil 230 may be
physically connected to each other. However, the main coil 220 and the auxiliary coil
230 may not be physically connected, but may be formed separately. In this case, the
first main coil portion 221 and the second main coil portion 222, which form the main
coil 220, may be connected to each other, and the first auxiliary coil part 231 and the
second auxiliary coil part 232, which form the auxiliary coil 230, may be connected to
each other. At this time, the main coil 220 and the auxiliary coil 230 may be spaced
apart from each other by a predetermined distance in the vertical direction to be more
strongly coupled with each other by a magnetic field.

Hereinafter, a display system including the wireless power transceiver 1 according to
an embodiment will be described with reference to the drawings.

FIG. 14 is a view illustrating a display system including a wireless power transceiver
according to an embodiment. FIG. 15 is a side view illustrating a case where a dual
coil of a wireless power transceiver according to an embodiment is disposed at a lower
end of a display apparatus.

Referring to FIG. 14, a display system 1000 may include a wireless power receiver
100, a wireless power transmitter 200, and a display apparatus 300 to receive power
from the wireless power receiver 100.

The display apparatus 300 may be configured to receive power from the wireless
power receiver 100 by a wire.

The wireless power transmitter 200 may be implemented by a set-top box having a
lower height or a sound-bar, and the wireless power receiver 100 may be disposed in
the display apparatus 300.

The wireless power transmitter 200 and the wireless power receiver 100 may be
disposed apart from each other in the vertical direction. The wireless power transmitter
200 may be configured to generate a magnetic field in a direction in which the wireless
power receiver 100 is located.

The wireless power receiver 100 may be disposed at the lower end of the display
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apparatus 300. However, the position of the wireless power receiver 100 is not limited
thereto. For example, the wireless power receiver 100 may be disposed on the rear
surface of the display apparatus 300 to not be visible to a user viewing the front side of
the display apparatus 300.

FIGS. 14 and 15 illustrate an example where the wireless power transmitter 200 is
disposed at a certain distance below the display apparatus 300 and the wireless power
receiver 100 is disposed at the lower end of the display apparatus 300.

The wireless power transmitter 200 may be provided integrally with a set-top box
located on the top of a cabinet 1010 disposed in the room. The wireless power
transmitter 200 may use the wireless power transceiver 201 as illustrated in FIGS. 8
and 9 as a transmitting antenna.

The wireless power receiver 100 may be disposed such that a part of the wireless
power receiver 100 is exposed under the lower bezel of the display apparatus 300. In
this case, the wireless power receiver 100 uses the wireless power transceiver 1 as il-
lustrated in FIGS. 1 to 3, in which the dual coil 30 is wound in a spiral shape, as a
receiving antenna. At this time, as illustrated in FIG. 15, the wireless power receiver
100 is disposed such that one side surface of the dual coil 30 is exposed to the front
side of the display apparatus 300 below the lower end of the lower bezel of the display
apparatus 300. In other words, the wireless power transceiver 1 may be disposed so
that one surface of the dual coil 30 is visible in front of the display apparatus 300. In
order to reduce or minimize the thickness of the display apparatus 300, the magnetic
body 10 may be brought into close contact with the rear surface of the display
apparatus 300.

When the dual coil 30 of the wireless power receiver 100 is positioned at the lower
end of the display apparatus 300, the magnetic force lines induced in the wireless
power transmitter 200 are not blocked by a metal plate such as the rear chassis 320
provided on the rear surface of the display apparatus 300, and may directly pass
through the dual coil 30 and the solenoid coil 20 of the wireless power receiver 100,
thereby generating a current.

In detail, in the solenoid coil 20, a current may be induced by a magnetic field
component passing through the wireless power receiver 100 in a horizontal direction.
In the dual coil 30 which is disposed substantially perpendicular to the solenoid coil 20
and is wound in a direction opposite to each other below the solenoid coil 20, a current
may be induced by a magnetic field component passing through the wireless power
receiver 100 in a vertical direction.

On the other hand, in the case where both speakers of the display apparatus 300 that
emit sound in the downward direction are disposed at the left and right ends of the

lower end of the display apparatus 300, the length of the wireless power receiver 100,



WO 2019/039684 PCT/KR2018/002575

[146]

[147]

[148]

[149]

[150]

[151]

[152]

18

that is, the length of the magnetic body 10 of the receiving antenna 101 may be
shortened due to the speakers. If the length of the wireless power receiver 100, that is,
the length of the receiving antenna 101 is shortened, the distance at which power may
be received may be shortened.

When it is necessary to dispose the left and right speakers of the display apparatus
300 on the left and right sides of the wireless power receiver 100, the magnetic body
may be provided with sound passage holes through which sound can pass.

FIG. 16 is a perspective view illustrating a wireless power transceiver according to
an embodiment in which sound passage holes are provided.

Referring to FIG. 16, two sound passage holes 15 corresponding to the left and right
speakers 330 of the display apparatus 300 are provided at both ends of the magnetic
body 10' of the wireless power transceiver 1. The sound passage holes 15 may be
formed in a shape and size corresponding to a part of the speaker 330 through which
the sound is discharged. Therefore, the sound emitted from the speakers 330 may be
emitted to the lower side of the display apparatus 300 through the sound passage holes
15 of the magnetic body 10'. As described above, when the sound passage holes 15
through which the sound emitted from the speakers 330 passes are provided in the
magnetic body 210, the length of the magnetic body 210 may be increased or
maximized, so that the reduction of the magnetic force may be reduced or minimized.

FIG. 17 is a perspective view illustrating a wireless power transceiver according to
an embodiment in which sound passage holes of another example are provided.

Referring to FIG. 17, two sound passage holes 16 corresponding to the left and right
speakers 330 of the display apparatus 300 may be provided at both ends of the
magnetic body 10’ of the wireless power transceiver 1. The sound passage holes 16
according to an embodiment includes a plurality of slits formed in a portion corre-
sponding to a part of the speaker 330 through which the sound is discharged.
Therefore, the sound emitted from the speaker 330 of the display apparatus 300 may be
emitted to the lower side of the display apparatus 300 through the plurality of slits of
the sound passage holes 16. As described above, when the sound passage holes 16 of
the magnetic body 10' is formed in the plurality of slits, the rigidity of the portion of
the magnetic body 210 where the sound passage holes 16 are formed may be increased
and the magnetic force reduction may be reduced or minimized.

As another example, the wireless power transceiver 1 according to an embodiment
may be disposed on the rear surface of the display apparatus 300 to not be visible from
the front of the display apparatus 300.

FIG. 18 is a view illustrating an example where a dual coil of a wireless power
transceiver according to an embodiment is disposed on a rear surface of a display

apparatus, and FIG. 19 is an exploded perspective view illustrating an example where a
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wireless power transceiver according to an embodiment is separated from a rear
surface of a display apparatus.

Referring to FIGS. 18 and 19, the wireless power receiver 100 is disposed on the rear
surface of the display apparatus 300. Therefore, the wireless power receiver 100 is not
exposed to the front side of the display apparatus 300, and thus the user located in front
of the display apparatus 300 may not see the wireless power receiver 100. In this case,
the wireless power receiver 100 uses the wireless power transceiver 1 as illustrated in
FIGS. 4 and 5, in which the dual coil 30" is wound in a helical shape, as a receiving
antenna 101.

When the dual coil 30' is disposed on the rear surface of the display apparatus 300,
the magnetic force lines transmitted from the wireless power transmitter 200 may be
blocked by a metal plate such as a rear chassis 320 provided on the rear surface of the
display apparatus 300 and supporting the display panel 310, and the wireless power
receiver 100 may not receive power. In order to receive power, a portion of the metal
plate 320 where the wireless power receiver 100 is disposed may be cut to form an in-
stallation opening 321. Thus, the magnetic force lines generated in the wireless power
transmitter 200 may penetrate the display panel 310 and may be received by the
wireless power receiver 100. In other words, the magnetic force lines generated in the
wireless power transmitter 200 may pass through the dual coil 30" and the solenoid coil
20 of the wireless power receiver 100 directly through the display panel 310 and the
installation opening 321, thereby generating a current.

In FIG. 19, the receiving antenna 101 of the wireless power receiver 100 is located at
the installation opening 321 of the display apparatus 300. However, the installation
opening 321 may be filled with a material through which the magnetic force lines may
pass. For example, the installation opening 321 may be closed with a plastic through
which magnetic force lines may pass. When the installation opening 321 is closed with
the material through which the magnetic force lines pass as described above, the
rigidity of the metal plate 320 supporting the display panel 310 may be reinforced.

According to an embodiment, the entire portion of the wireless power transceiver 1
may be disposed in the display apparatus 300. However, embodiments are not limited
thereto. As another example, a part of the wireless power transceiver 1 may be
disposed in the display apparatus 300 and the other part may be disposed in a sound
bar.

FIG. 20 is a view illustrating a display system including a wireless power transceiver
according to an embodiment. FIG. 21 is a block diagram illustrating a wireless power
receiver according to an embodiment, which is applied to the display system of FIG.
20.

Referring to FIGS. 20 and 21, a display system 1100 according to an embodiment
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may include a wireless power transmitter 200, a wireless power receiver 500, a sound
bar 400, and a display apparatus 300.

The wireless power transmitter 200 may be implemented as a set-top box having a
relatively low height or a sound bar. A part of the wireless power receiver 500 may be
disposed in the display apparatus 300 and the other part of the wireless power receiver
500 may be disposed in the sound bar 400.

The wireless power transmitter 200 and the wireless power receiver 500 may be
disposed apart from each other in the vertical direction. The wireless power transmitter
200 may generate a magnetic field toward the sound bar 400 in which the wireless
power receiver 500 is located. Accordingly, the wireless power transmitter 200 may be
implemented as a set-top box disposed on the cabinet 1010 below the display apparatus
300.

The sound bar 400 may be disposed adjacent to the display apparatus 300 below the
display apparatus 300. The sound bar 400 may be configured to receive a sound signal
from the display apparatus 300 wirelessly and to output a sound.

The wireless power receiver 500 may be formed in a structure in which the solenoid
coil 20 and the dual coil 30 are provided in separated magnetic bodies as the wireless
power transceiver 1 as illustrated in FIG. 6.

A solenoid coil part 501 in which the solenoid coil 520 is wound around a first
magnetic body 511 may be disposed at the lower portion of the rear surface of the
display apparatus 300. For example, the solenoid coil 520 wound around the first
magnetic body 511 may be disposed at the lower end of the display apparatus 300 to be
adjacent to the sound bar 400. Both ends of the solenoid coil 520 may be connected to
a rectifier of a power source 521. The power source 521 of the solenoid coil part 501
may convert the AC current generated in the solenoid coil 20 into a DC current and
supply the DC current to the display apparatus 300.

Referring to FIG. 21, a processor 550 of the solenoid coil part 501 may control the
components of the solenoid coil part 501. For example, the processor 550 may control
the power source 521 to rectify the current applied to the solenoid coil 520 and to
transmit the rectified current to an external device. Further, the processor 550 may
control a communication part 540 to transmit the sound signal received from the
display apparatus 300 to the sound bar 400.

A dual coil part 502 in which the dual coil 530 is wound around the second magnetic
body 512 and the third magnetic body 513 may be disposed in the sound bar 400. Ac-
cordingly, the magnetic force lines induced in the wireless power transmitter 200 may
be amplified by the dual coil 530 disposed in the sound bar 400, and may induce the
solenoid coil 520 disposed on the rear surface of the display apparatus 300, thereby

generating a current. Then, in the solenoid coil 20, a current to which the current
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generated by the dual coil 30 combined may be induced.

Referring to FIG. 21, the sound bar 400 including the dual coil part 502 of the
wireless power receiver 500 may include the dual coil 530, a speaker 410, a commu-
nication part 570, and a processor 560.

The dual coil 530 may amplify the magnetic field applied by the wireless power
transmitter 200 and transmit the amplified magnetic field to the solenoid coil 520
disposed in the display apparatus 300. In other words, the dual coil 530 may operate as
a repeater coil. The dual coil 530 may be configured so the magnetic field transmitted
from the wireless power transmitter 200 passes through the dual coil 530. In addition,
the dual coil 530 may be wound around the second magnetic body 512 and the third
magnetic body 513 which are formed in a rod shape having a narrow width and a long
length depending on the shape of the sound bar 400.

The dual coil 530 may be formed to be the same as or similar to the dual coil 30 of
the wireless power transceiver 1 according to an embodiment as illustrated in FIGS. 1
to 3.

The speaker 410 is formed to output the sound signal received from the solenoid coil
part 501 of the display apparatus 300. For example, the speakers 410 may be disposed
on the left and right of the dual coil 530 to output the sound signal.

The communication part 570 is configured to communicate with an external device.
For example, the communication part 570 may receive the sound signal to be output by
the speaker 410 through the communication part 540 of the solenoid coil part 501.

The processor 560 may control the communication part 570 to receive the sound
signal from the solenoid coil part 501, and may control the speaker 410 to output the
sound signal of the display apparatus 300 received from the solenoid coil part 501.

When the wireless power receiver 500 is divided into two parts, the solenoid coil part
501 may be disposed in the display apparatus 300, and the dual coil part 502 may be
disposed in the sound bar 400 as described above, the components of the wireless
power receiver 500 disposed in the display apparatus 300 may be reduced or
minimized, so a thinner display apparatus 300 may be manufactured.

While embodiments have been shown and described, 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

A wireless power transceiver comprising:

a magnetic body formed in a rod shape with a groove in a middle
portion of the magnetic body;

a solenoid coil wound around the middle portion of the magnetic body
in which the groove is formed; and

a dual coil disposed substantially perpendicular to the solenoid coil and
wound around portions located both sides of the groove of the magnetic
body in directions opposite to each other.

The wireless power transceiver of claim 1, wherein

the solenoid coil and the dual coil are physically connected in series.
The wireless power transceiver of claim 1, wherein

the solenoid coil and the dual coil are physically separated and coupled
to each other by a magnetic field.

The wireless power transceiver of claim 1, wherein

the dual coil is wound around both legs of the magnetic body in a spiral
shape.

The wireless power transceiver of claim 4, wherein the dual coil
comprises:

a plurality of spiral coil layers stacked in a layered structure;

a plurality of insulators interposed between the plurality of spiral coil
layers; and

a plurality of capacitors connected in series to the plurality of spiral coil
layers.

The wireless power transceiver of claim 1, wherein

the dual coil is wound around both legs of the magnetic body in a
helical shape.

The wireless power transceiver of claim 3, further comprising:

a power source connected to both ends of the solenoid coil,

wherein the dual coil is configured to operate as a repeater.

The wireless power transceiver of claim 3, further comprising:

a power source connected to both ends of the dual coil,

wherein the solenoid coil is configured to operate as a repeater.

The wireless power transceiver of claim 1, wherein the magnetic body
comprises:

a first magnetic body in which the solenoid coil is wound around a

middle portion of the first magnetic body;



WO 2019/039684

[Claim 10]

[Claim 11]

[Claim 12]

[Claim 13]

PCT/KR2018/002575
23

a second magnetic body disposed on the first magnetic body at one side
of the solenoid coil, wherein one portion of the dual coil is wound
around the second magnetic body; and

a third magnetic body disposed on the first magnetic body at another
side of the solenoid coil and spaced apart from the second magnetic
body, wherein another portion of the dual coil is wound around the
third magnetic body.

The wireless power transceiver of claim 1, wherein

a length of the magnetic body is at least five times greater than a width
or thickness of the magnetic body.

A display system comprising:

a display apparatus;

a wireless power receiver configured to supply power to the display
apparatus; and

a wireless power transmitter configured to generate a magnetic field
toward the wireless power receiver,

wherein the wireless power receiver comprises:

a solenoid coil in which a current is induced by a magnetic field
component of the magnetic field passing through the wireless power
receiver in a horizontal direction, and

a dual coil disposed substantially perpendicular to the solenoid coil and
wound on both sides of the solenoid coil below the solenoid coil in di-
rections opposite to each other, the dual coil in which a current is
induced by a magnetic field component of the magnetic field passing
through the wireless power receiver in a vertical direction.

The display system of claim 11, wherein

the display apparatus comprises a display panel,

wherein the dual coil of the wireless power receiver is wound in a spiral
shape, and

wherein the wireless power receiver is disposed on a rear surface of the
display panel, and a side surface of the dual coil is exposed to a front
side of the display apparatus below a lower end of the display
apparatus.

The display system of claim 11, wherein

the display apparatus comprises a display panel and a metal plate
provided on a rear surface of the display panel,

wherein the dual coil of the wireless power receiver is wound in a

helical shape, and
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wherein the metal plate of the display apparatus is provided with an
opening corresponding to the wireless power receiver, and the wireless
power receiver is disposed in the opening of the metal plate.

[Claim 14] The display system of claim of claim 11, further comprising
speakers disposed at both ends of the wireless power receiver, and
wherein sound passage holes configured to emit sound from the
speakers are disposed at both ends of a magnetic body of the wireless
power receiver.

[Claim 15] The display system of claim 11 further comprising:
a sound bar spaced below the display apparatus,
wherein the solenoid coil and the dual coil are physically separated, and
wherein the solenoid coil is disposed at a lower end of a rear surface of

the display apparatus, and the dual coil is disposed in the sound bar.
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