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WRELESS POWER TRANSMITTING 
APPARATUS AND METHOD THEREOF 

CROSS-REFERENCE TO RELATED 
APPLICATIONS 

0001. This application claims the benefit of Korean Patent 
Application No. 10-2011-0094960, filed on Sep. 21, 2011, in 
the Korean Intellectual Property Office, the disclosure of 
which is incorporated herein by reference. 

BACKGROUND OF THE INVENTION 

0002 1. Field of the Invention 
0003. The present invention relates to a wireless power 
transmitting apparatus and method of selecting at least one of 
one central coil disposed at the center of a core and two side 
coils each disposed at left and right sides of the core as a 
power transmitting coil according to a position at which a 
power receiving apparatus is positioned and wirelessly trans 
mitting a power to the power receiving apparatus. 
0004 2. Description of the Related Art 
0005 Generally, various portable terminals such as a cel 
lular phone, a personal digital assistant, and the like, have 
been mounted with a power receiving apparatus Supplying an 
operation power thereto. 
0006. The power receiving apparatus, which is charged 
with a power Supplied from an external charging apparatus 
and Supplies the charged power as an operation power to the 
portable terminal to operate the portable terminal, may 
include a battery cell module charged with the power, a charg 
ing and discharging circuit inputting the power Supplied from 
the external charging apparatus to charge the power in the 
battery cell module and discharging the power charged in the 
battery cell module to Supply the discharged power as the 
operation power to the portable terminal, and the like. 
0007 As a scheme of electrically connecting the charging 
apparatus to the power receiving apparatus, a terminal con 
nection scheme of directly connecting a terminal through 
which the power is output in the charging apparatus and a 
terminal to which the power is input in the power receiving 
apparatus to each other through a cable, a connector, and the 
like, has been known. 
0008. In the terminal connection scheme, the terminal of 
the charging apparatus and the terminal of the power receiv 
ing apparatus have the different potential difference. 
0009. Therefore, in the case in which the terminal of the 
charging apparatus and the terminal of the power receiving 
apparatus are connected to each other or disconnected from 
each other, an instantaneous discharging phenomenon may 
OCCU. 

0010 This instantaneous discharging phenomenon causes 
abrasion of the terminal of the charging apparatus and the 
terminal of the power receiving apparatus. In addition, in the 
case in which foreign materials are accumulated in the termi 
nal of the charging apparatus and the terminal of the power 
receiving apparatus, the heat may occur in the foreign mate 
rials due to the instantaneous discharging phenomenon, so 
there is a risk that an accident such as a fire, or the like, will 
OCCU. 

0011. In addition, the power charged in the battery cell 
module charged in the power receiving apparatus is naturally 
discharged to the outside through the terminal of the power 
receiving apparatus due to moisture, or the like, so a lifespan 
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of the power receiving apparatus may be decreased and per 
formance of the power receiving apparatus may be deterio 
rated. 
0012 Recently, a wireless power transmitting apparatus 
wirelessly transmitting the power to the power receiving 
apparatus has been suggested in order to solve several prob 
lems of the terminal connection scheme as described above. 
0013 The wireless power transmitting apparatus wire 
lessly transmits the powerin, for example, an electromagnetic 
induction scheme. In addition, the power receiving apparatus 
receives the power wirelessly transmitted by the wireless 
power transmitting apparatus and charges the received power 
in the battery cell module. 
0014. A number of efforts have been conducted in order 
for the wireless power transmitting apparatus to wirelessly 
transmit the power stably at high efficiency and in order for 
the power receiving apparatus to receive the power transmit 
ted by the wireless power transmitting apparatus as much as 
possible to charge the power in the battery cell module. 
0015 Since coupling between terminals is not made 
between the wireless power transmitting apparatus and the 
power receiving apparatus, it is required for the power receiv 
ing apparatus to be positioned at a charging position of a 
charger included in the wireless power transmitting appara 
tuS. 

0016. However, a case in which a user does not position 
the power receiving apparatus at the charging position of the 
charger has frequently occurred. In addition, even though the 
user positions the power receiving apparatus at the normal 
position of the charger, when vibration is generated in the 
portable terminal mounted with the power receiving appara 
tus due to reception of a call signal, or the like, a case in which 
the power receiving apparatus moves to deviate from the 
charging position has frequently occurred 

SUMMARY OF THE INVENTION 

0017. An object of the present invention is to provide a 
wireless power transmitting apparatus and method capable of 
optimally transmitting a power regardless of a position at 
which a power receiving apparatus is positioned. 
0018. Another object of the present invention is to provide 
a wireless power transmitting apparatus and method capable 
of optimally transmitting a power even though vibration, or 
the like, occurs in a portable terminal in the state in which the 
power is charged in a power receiving apparatus mounted in 
the portable terminal to move the power receiving apparatus. 
0019 Objects of the present invention are not limited to 
the above-mentioned objects. That is, other objects that are 
not mentioned may be obviously understood by those skilled 
in the art to which the present invention pertains from the 
following description. 
0020. According to an exemplary embodiment of the 
present invention, there is provided a wireless power trans 
mitting apparatus including: a core assembly including one 
central coil, and two side coils to transmit a power to a power 
receiving apparatus, the two side coil including a first side coil 
and a second side coil; and a power transmitting unit config 
ured to receive a reception power amount measured by the 
power receiving apparatus receiving wireless powertransmit 
ted from each of the one central coil and the two side coils 
from the power receiving apparatus, to select any one of the 
one central coil and the two side coils as a power transmitting 
coil or selecting the one central coil and any one of the two 
side coils as a power transmitting coil by the received recep 
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tion power amount, and to transmit the power to the power 
receiving apparatus through the selected power transmitting 
coil. 
0021. The power transmitting unit may include: a power 
transmission controlling unit configured to control the trans 
mission of the power; a driving driver configured to generate 
a driving signal under the control of the power transmission 
controlling unit; a series resonant converter configured to 
switch a direct current (DC) power by the driving signal to 
generate a first power and a second power and apply the first 
power to the central coil; a side coil driving unit configured to 
selectively generate a first side coil driving signal and a sec 
ond side coil driving signal under the control of the power 
transmission controlling unit so as to allow the second power 
to be applied to at least one of the first side coil and the second 
side coil; and a signal receiving unit configured to receive a 
reception power amount signal and a charging completion 
signal transmitted by the power receiving apparatus to pro 
vide the reception power amount signal and the charging 
completion signal to the power transmission controlling unit. 
0022. The wireless power transmitting apparatus may fur 
ther include a first Switching unit and a second Switching unit 
selectively connected to the first side coil and the second side 
coil by the first side coil driving signal and the second side coil 
driving signal to selectively apply the second power to the 
first side coil and the second side coil. 
0023. A phase difference between the first power applied 
to the central coil and the second power applied to the first 
side coil or the second side coil may be 180 degrees. 
0024. The series resonant converter may allow the first 
power applied to the central coil and the second power applied 
to the first side coil or the second side coil to have the phase 
difference of 180 degrees therebetween in the case in which 
both of the first power and the second power are generated. 
0025. The core assembly may include: the central coil 
installed at a first level; the first side coil and the second side 
coil installed at a second level different from the first leveland 
disposed so that portions thereof are overlapped with the 
central coil, respectively; and a magnetic core formed to 
receive the central coil, the first side coil, and the second side 
coil therein. 
0026. The central coil may have a different size from that 
of each of the first side coil and the second side coil. 
0027. A width of the central coil in a first direction may be 
narrower than that of each of the first side coil and the second 
side coil in the first direction. 
0028. The width of the central coil in the first direction 
may be in the range of 30 to 50% of the sum of widths of the 
first side coil and the second side coil in the first direction. 
0029. A width of the central coil in a second direction may 
be the same as that of each of the first side coil and the second 
side coil in the second direction. 
0030 The central coil may be disposed on the first side coil 
and the second side coil. 
0031. The first side coil and the second side coil may have 
the same size. 
0032. The first side coil and the second side coil may be a 

first conductive pattern and a second conductive pattern 
formed as patterns on a base, which is an insulator, disposed 
at a lower side of the central coil, respectively. 
0033 According to another exemplary embodiment of the 
present invention, there is provided wireless power transmit 
ting method including: receiving, by a power transmission 
controlling unit, each reception power amount measured in a 
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power receiving apparatus when one central coil and two side 
coils are selected one by one by to transmit each power to the 
power receiving apparatus; and selecting, by a power trans 
mission controlling unit, any one of the one central coil and 
the two side coils or the one central coil and any one of the two 
side coils by the received reception power amount to apply the 
power to the selected coil, thereby transmitting the power to 
the power receiving apparatus. 
0034. The wireless power transmitting method may fur 
ther include: judging whether or not the reception power 
amount received from the power receiving apparatus has been 
decreased; sequentially applying, by the power transmission 
controlling unit, the power to the one central coil and the two 
side coils in the case in which it is judged that the reception 
power amount has been decreased, thereby transmitting the 
power to the power receiving apparatus and again judging the 
reception power amount transmitted from the power receiv 
ing apparatus; and selecting any one of the one central coil 
and the two side coils or the one central coil and any one of the 
two side coils by the received reception power amountjudged 
by the power transmission controlling unit and applying the 
power to the selected coil to transmit the power to the power 
receiving apparatus. 
0035. Additional aspects and/or advantages of the inven 
tion will be set forth in part in the description which follows 
and, in part, will be obvious from the description, or may be 
learned by practice of the invention. 

BRIEF DESCRIPTION OF THE DRAWINGS 

0036. These and/or other aspects and advantages of the 
invention will become apparent and more readily appreciated 
from the following description of the embodiments, taken in 
conjunction with the accompanying drawings of which: 
0037 FIG. 1 is a diagram showing the entire configuration 
of a wireless power transmitting system including a wireless 
power transmitting apparatus according to an exemplary 
embodiment of the present invention; 
0038 FIG. 2 is a signal flow chart showing an operation of 
a power transmission controlling unit of the wireless power 
transmitting apparatus according to a wireless power trans 
mitting method according to the exemplary embodiment of 
the present invention; 
0039 FIG.3 is a table describing a coil selected as a power 
transmitting coil among one central coil and two side coils in 
the wireless power transmitting apparatus according to the 
exemplary embodiment of the present invention; 
0040 FIG. 4 is a circuit diagram showing a detailed con 
figuration of a side coil driving unit in the wireless power 
transmitting apparatus according to the exemplary embodi 
ment of the present invention; 
0041 FIG. 5 is a circuit diagram showing detailed con 
figurations of a series resonant converter, a first Switching 
unit, and a second Switching unit in the wireless power trans 
mitting apparatus according to the exemplary embodiment of 
the present invention; 
0042 FIG. 6 is an exploded perspective view showing 
main components of a core assembly in the wireless power 
transmitting apparatus according to the exemplary embodi 
ment of the present invention; 
0043 FIG. 7 is an assembled perspective view showing 
main components of the core assembly in the wireless power 
transmitting apparatus according to the exemplary embodi 
ment of the present invention; 
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0044 FIGS. 8A to 8C are cross-sectional views describing 
a state in which two side coils included in a core assembly in 
the wireless power transmitting apparatus according to the 
exemplary embodiment of the present invention are disposed; 
0045 FIG. 9 is a plan view describing a concept for one 
central coil and two side coils included in the core assembly 
in the wireless power transmitting apparatus according to the 
exemplary embodiment of the present invention; 
0046 FIG. 10 is a diagram describing an operation of 
selecting a central coil and a first side coil included in the core 
assembly in the wireless power transmitting apparatus 
according to the exemplary embodiment of the present inven 
tion as a power transmitting coil and transmitting a power; 
0047 FIG. 11 is an exploded perspective view showing a 
configuration of a core assembly in the wireless power trans 
mitting apparatus according to another exemplary embodi 
ment of the present invention; and 
0048 FIG. 12 is an exploded perspective view showing a 
configuration of a core assembly in the wireless power trans 
mitting apparatus according to still another exemplary 
embodiment of the present invention. 

DETAILED DESCRIPTION OF THE 
EMBODIMENTS 

0049 Reference will now be made in detail to the present 
embodiments of the present invention, examples of which are 
illustrated in the accompanying drawings, wherein like ref 
erence numerals refer to the like elements throughout. The 
embodiments are described below in order to explain the 
present invention by referring to the figures. 
0050. The following detailed description is only an 
example and only illustrates exemplary embodiments of the 
present invention. In addition, a principle and a concept of the 
present invention are provided in order to most usefully and 
easily describe the present invention. 
0051. Therefore, for basic understanding of the present 
invention, a more detailed structure than necessary will not be 
provided, and several forms of the present invention that may 
be executed by those skilled in the art will be illustrated in the 
accompanying drawings. 
0052 FIG. 1 is a diagram showing the entire configuration 
of a wireless power transmitting system including a wireless 
power transmitting apparatus according to an exemplary 
embodiment of the present invention. The wireless power 
transmitting system may include the wireless powertransmit 
ting apparatus 100 according to the exemplary embodiment 
of the present invention wirelessly transmitting a power and a 
power receiving apparatus 200 receiving the power transmit 
ted by the wireless powertransmitting apparatus 100, charged 
with the received power, and Supplying the charged power as 
an operation power to a portable terminal (not shown). 
0053 Here, the wireless power transmitting apparatus 100 
may include an alternate current (AC) to direct current (DC) 
converter 110, a power transmitting unit 120, and a core 
assembly 130. 
0054. The AC to DC converter 110 converts commercial 
an AC power input from the outside into a DC power and 
supplies the converted DC power as the operation power to 
the power transmitting unit 120. 
0055. In the present specification, although the case in 
which the AC to DC converter 110 is included in the power 
transmitting apparatus 100 has been described by way of 
example, the AC to DC converter 110 may also be configured 
to be separately provided at an outer side of the power trans 
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mitting apparatus 100 to supply the DC power to the power 
transmitting unit 120, in implementing the present invention. 
0056. The core assembly 130 may include a core 400 to be 
described below, one central coil 131 positioned at the center 
of the core 400, and two side coils 133 and 135, that is, a first 
side coil 133 and a second side coil 135, positioned at left and 
right sides of the core 400. 
0057 The power transmitting unit 120 switches the DC 
power converted by the AC to DC converter 110 to generate a 
first AC power and a second AC power, Supplies the generated 
first AC power to one central coil 131 included in the core 
assembly 130, and selectively supplies the generated second 
AC power to the first side coil 133 and the second side coil 
135, thereby allowing the power to be wireless transmitted. 
0058. The power transmitting unit 120 may include a 
power transmission controlling unit 121, a driving driver 122, 
a series resonant converter 123, a side coil driving unit 124, a 
first Switching unit 125, a second Switching unit 126, and a 
signal receiving unit 127. 
0059. The power transmission controlling unit 121 judges 
a reception power amount received by the power receiving 
apparatus 200 in the case in which each of the one central coil 
131 and the two side coils 133 and 135 transmits the power, 
selects at least one of the one central coil 131 and the two side 
coils 133 and 135 as a power transmitting coil by the judged 
reception power amount, and controls that the power is trans 
mitted to the power receiving apparatus 200 through the 
selected power transmitting coil. 
0060. The driving driver 122 generates driving signals 
A11 to A14 allowing the power to be transmitted to the power 
receiving apparatus 200 by using the one central coil 131 and 
driving signals A21 to A24 allowing the power to be trans 
mitted to the power receiving apparatus 200 by selectively 
using the two side coils 133 and 135, under the control of the 
power transmission controlling unit 121. 
0061. The series resonant converter 123 switches the DC 
power output by the AC to DC converter 110 by the driving 
signals A11 to A14 and A21 to A24 generated by the driving 
driver 122 to generate the first AC power to be transmitted by 
using the central coil 131 and the second AC power to be 
transmitted by selectively using the two side coils 133 and 
135. 
0062. The side coil driving unit 124 selectively generates 
a first side coil driving signal S1 and a second side coil driving 
signal S2 allowing the second AC power to be selectively 
supplied to the two side coils 133 and 135 under the control of 
the power transmission controlling unit 121. 
0063. The first switching unit 125 and the second switch 
ing unit 126 are selectively connected to the first side coil S1 
and the second side coil S2 by the first side coil driving signal 
S1 and the second side coil driving signal S2 to allow the 
second AC power generated by the series resonant converter 
123 to be selectively supplied to the first side coil 133 and the 
second side coil 135. 

0064. The signal receiving unit 127 receives various sig 
nals including a reception power amount signal transmitted 
by the power receiving apparatus 200, a charging completion 
signal, and the like, and provides the received signals to the 
power transmission controlling unit 121. 
0065. The power receiving apparatus 200 may include a 
power receiving coil 210, a charging circuit 220, a battery cell 
module 230, a power reception controlling unit 240, and a 
signal transmitting unit 250. 
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0066. The power receiving coil 210 receives the AC power 
that the wireless power transmitting apparatus 100 transmits 
through the core assembly 130. 
0067. The charging circuit 220 converts the AC power 
received by the power receiving coil 210 into a DC power. 
0068. The battery cell module 230 is charged with the DC 
power converted by the charging circuit 220. 
0069. The power reception controlling unit 240 controls 
that the charging circuit 220 charges the power in the battery 
cell module 230, judges a reception power amount received 
by the power receiving coil 210 and whether the charging of 
the battery cell module 230 is completed to generate various 
signal including the reception power amount signal and the 
charging completion signal, and controls that the generated 
various signals are transmitted to the wireless power trans 
mitting apparatus 100 through the power receiving coil 210. 
0070 The signal transmitting unit 250 generates various 
signals including the reception power amount signal and the 
charging completion signal under the control of the power 
reception controlling unit 240 and transmits the generated 
signals to the wireless power transmitting apparatus 100 
through the power receiving coil 210. 
0071 Reference signs C1 and C2, and L1 and L2 that are 
not described in FIG. 1 indicate, respectively, capacitors and 
coils each connected in series with the central coil 131 and the 
two side coils 133 and 135 to allow series resonance to be 
generated in the central coil 131 and the two side coils 133 
and 135, in the case in which the first AC power and the 
second AC power are selectively supplied to the central coil 
131 and the two side coils 133 and 135 and transmitted to the 
power receiving apparatus 200. 
0072. In the wireless power transmitting system having 
the above-mentioned configuration, as shown in FIG. 2, the 
power transmission controlling unit 121 judges whether or 
not the power receiving apparatus 200 is positioned on a 
charger (not shown) at which the core assembly 130 is 
installed (S300). 
0073 Here, the core assembly 130 is provided at a lower 
portion of the charger, and the operation of judging whether 
or not the power receiving apparatus 200 is positioned on the 
charger by using the central coil 131 and the two side coils 
133 and 135 of the core assembly 130 has been well known. 
Therefore, a detailed description thereof will be omitted. 
0074. In the case in which it is judged in step (S300) that 
the power receiving apparatus 200 is positioned on the 
charger, the power transmission controlling unit 121 sequen 
tially selects one central coil 131 and two side coils 133 and 
135 one by one and supplies the power to the selected coil, 
thereby transmitting the power receiving apparatus 200 
(S302). 
0075 That is, the power transmission controlling unit 121 
controls the driving driver 122 to generate the driving signals 
A11 to A14, and the series resonant converter 123 switches 
the DC power output from the AC to DC converter 110 by the 
generated driving signals A11 to A14 to generate the first AC 
power. In this case, the first AC power generated by the series 
resonant converter 123 is applied to the one central coil 131 
through the capacitor C1 and the coil L1 to generate reso 
nance in the central coil 131, such that the power is wirelessly 
transmitted to the power receiving apparatus 200. 
0076. After the power is supplied to the central coil 131 to 
thereby be transmitted to the power receiving apparatus 200, 
the power transmission controlling unit 121 controls the driv 
ing driver 122 to generate the driving signals A21 to A24, and 
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the series resonant converter 123 switches the DC power 
output from the AC to DC converter 110 by the generated 
driving signals A21 to A24 to generate the second AC power. 
In addition, the power transmission controlling unit 121 con 
trols the side coil driving unit 124 to generate the first side coil 
driving signal S1, which is applied to the first Switching unit 
125 to connect the first switching unit 125. In this case, the 
second AC power generated by the series resonant converter 
123 is applied to the first side coil 133 through the capacitor 
C2, the coil L2, and the first switching unit 125 to generate 
resonance in the first side coil 133, such that the power is 
wirelessly transmitted to the power receiving apparatus 200. 
(0077. After the power is supplied to the first side coil 133 
to thereby be transmitted to the power receiving apparatus 
200, the power transmission controlling unit 121 controls the 
driving driver 122 to continuously generate the driving sig 
nals A21 to A24, and the series resonant converter 123 
switches the DC power output from the AC to DC converter 
110 by the generated driving signals A21 to A24 to generate 
the second AC power. In addition, the power transmission 
controlling unit 121 controls the side coil driving unit 124 to 
generate the second side coil driving signal S2, which is 
applied to the second Switching unit 126 to connect the sec 
ond Switching unit 126. In this case, the second AC power 
generated by the series resonant converter 123 is applied to 
the second side coil 135 through the capacitor C2, the coil L2. 
and the second Switching unit 126 to generate resonance in 
the second side coil 135, such that the power is wirelessly 
transmitted to the power receiving apparatus 200. 
0078. In the present specification, although the case in 
which the power transmission controlling unit 121 sequen 
tially selects the central coil 131, the first side coil 133, and 
the second side coil 135 to transmit the power to the power 
receiving apparatus 200 has been described by way of 
example, a sequence in which the power is transmitted to the 
power receiving apparatus 200 through the central coil 131, 
the first side coil 133, and the second side coil 135 may be 
arbitrarily changed, in implementing the wireless power 
transmitting apparatus 100 according to the exemplary 
embodiment of the present invention. 
0079. In the state in which the power transmission con 
trolling unit 121 sequentially selects the central coil 131, the 
first side coil 133, and the second side coil 135 to transmit the 
power to the power receiving apparatus 200, the power trans 
mission controlling unit 121 judges the reception power 
amount received by the power receiving apparatus 200 in the 
case in which the power is transmitted by using each of the 
central coil 131 and the two side coils 133 and 135 (S304). 
0080 That is, in the case in which the power is transmitted 
to the power receiving apparatus 200 by sequentially using 
each of the central coil 131 and the two side coils 133 and 135, 
the transmitted power is received by the power receiving coil 
210 of the power receiving apparatus 200, and the received 
power is converted into the DC power and then charged in the 
battery cell module 230 by the charging circuit 220. 
I0081. In this case, the power reception controlling unit 240 
of the power receiving apparatus 200 judges the reception 
power amount received by the power receiving coil 210 
through the power charged in the battery cell module 230 by 
the charging circuit 220. 
I0082 In addition, the power reception controlling unit 240 
controls the signal transmitting unit 250 by the judged recep 
tion power amount to generate the reception power amount 
signal, which is induced to the central coil 131 and the two 
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side coils 133 and 135 through the power receiving coil 210. 
The reception power amount signal induced to the central coil 
131 and the two side coils 133 and 135 is received by the 
signal receiving unit 127 and is provided to the power trans 
mission controlling unit 121. The power transmission con 
trolling unit 121 receives the reception power amount signal 
output by the signal receiving unit 127 to judge the reception 
power amount received by the power receiving apparatus 200 
when the power is transmitted by using each of the central coil 
131 and the two side coils 133 and 135. 
0083. When the reception power amount is judged, the 
power transmission controlling unit 121 selects at least one 
coil capable of transmitting the power to the power receiving 
apparatus 200 in an optimal state among the central coil 131 
and the two side coils 133 and 135 as a power transmitting coil 
that is to transmit the power, by using the judged reception 
power amount (S306). 
0084. For example, in the present invention, as shown in 
FIG. 3, in the case in which it is judged that the power 
receiving apparatus 200 is positioned on the first side coil 133, 
Such that the power may be transmitted in the optimal state 
through only the first side coil 133, the power transmission 
controlling unit 121 selects only the first side coil 133 as the 
power transmitting coil. 
0085. In the case in which it is judged that the power 
receiving apparatus 200 is positioned on the central coil 131, 
Such that the power may be transmitted in the optimal state 
through only the central coil 131, the power transmission 
controlling unit 121 selects only the central coil 131 as the 
power transmitting coil. 
I0086. In the case in which it is judged that the power 
receiving apparatus 200 is positioned on the second side 135, 
Such that the power may be transmitted in the optimal state 
through only the second side coil 135, the power transmission 
controlling unit 121 selects only the second side coil 135 as 
the power transmitting coil. 
0087 Further, in the present invention, in the case in which 

it is judged that the power receiving apparatus 200 is posi 
tioned on the first side coil 133 and the central coil 131, such 
that the power may be transmitted in the optimal state through 
the first side coil 133 and the central coil 131, the power 
transmission controlling unit 121 selects the first side coil 133 
and the central coil 131 as the power transmitting coil. 
0088. In the case in which it is judged that the power 
receiving apparatus 200 is positioned on the central coil 131 
and the second side coil 135, such that the power may be 
transmitted in the optimal state through the central coil 131 
and the second side coil 135, the power transmission control 
ling unit 121 selects the central coil 131 and the second side 
coil 135 as the power transmitting coil. 
0089. When the power transmitting coil to transmit the 
power is selected through the above-mentioned process, the 
power transmission controlling unit 121 controls the driving 
driver 122 and the side coil driving unit 124 to selectively 
supply the first AC power and the second AC power to the 
central coil 131 and the two side coils 133 and 135 selected as 
the power transmitting coils, thereby allowing the Supplied 
AC power to be transmitted to the power receiving apparatus 
200 (S308). 
0090. In this state, the power transmission controlling unit 
121 receives the signal output by the signal receiving unit 127 
to judge whether or not the charging completion signal has 
been received from the power receiving apparatus 200 
(S310), and judges whether or not the reception power 
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amount received by the power receiving apparatus 200 has 
been decreased by using the reception power amount signal 
received by the signal receiving unit 127 (S312) in the case in 
which it is judged that the charging completion signal has not 
been received. 
0091. In the case in which it is judged that the charging 
completion signal has not been received and the reception 
power amount has not been decreased, the power transmis 
sion controlling unit 121 returns to step (S308) to repeatedly 
perform an operation of transmitting the power to the power 
receiving apparatus 200 through the selected power transmit 
ting coil and receiving the signal output by the signal receiv 
ing unit 127 to judge whether or not the charging completion 
signal has been received and whether or not the reception 
power amount has been decreased. 
0092. In this state, when vibration, or the like, occurs in a 
portable terminal in which the power receiving apparatus 200 
is mounted to move the power receiving apparatus 200, an 
amount of power received by the power receiving apparatus 
200 is decreased. 
0093. In this case, the power reception controlling unit 240 
of the power receiving apparatus 200 controls the signal 
transmitting unit 250 to generate the reception power amount 
signal informing that the reception power amount has been 
decreased. The generated reception power amount signal is 
transmitted to the wireless power communication apparatus 
1OO. 

0094. The power transmission controlling unit 121 of the 
wireless power communication apparatus 100 receives the 
reception power amount signal output by the signal receiving 
unit 127 to judge whether or not the reception power amount 
of the power receiving apparatus 200 has been decreased, and 
returns to step (S302) in the case in which it is judged that the 
reception power amount has been decreased, thereby repeat 
edly performing an operation of transmitting the power to the 
power receiving apparatus 200 through each of the central 
coil 131 and the two side coils 133 and 135, judging the 
reception power amount, selecting at least one coil capable of 
transmitting the power to the power receiving apparatus 200 
in the optimal state as the power transmitting coil by the 
judged reception power amount, and selectively controlling 
the driving driver 122 and the side coil driving unit 124 
according to the selected power transmission coil to allow the 
power to be transmitted to the power receiving unit 200 in the 
optimal state, as described above. 
(0095. In the case in which the battery cell module 230 is 
fully charged in the state in which the power is transmitted to 
the power receiving apparatus 200 in the optimal state 
through the above-mentioned process, the power reception 
controlling unit 240 controls the signal transmitting unit 250 
to generate the charging completion signal, which is trans 
mitted to the wireless power transmitting apparatus 100 
through the power receiving coil 210. 
0096. The power transmission controlling unit 121 of the 
wireless power transmitting apparatus 100 receives the signal 
output by the signal receiving unit 127 to judge whether or not 
the charging completion signal has been received and stops 
the transmission of the power in the case in which it is judged 
that the charging completion signal has been received (S314). 
0097 FIG. 4 is a circuit diagram showing a detailed con 
figuration of a side coil driving unit 124 in the wireless power 
transmitting apparatus 100 according to the exemplary 
embodiment of the present invention. Referring to FIG. 4, in 
the side coil driving unit 124 according to the exemplary 
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embodiment of the present invention, a resistor R3 and a 
transistor Q1 are connected to an output terminal of the power 
transmission controlling unit 121 outputting a control signal 
through a resistor R1, and a resistor R4 and a transistor Q2 are 
connected to the output terminal of the power transmission 
controlling unit 121 outputting the control signal through an 
inverter INV and a resistor R2. 
0098. In addition, the transistors Q3 and Q4 have emitters 
connected to a power Supply terminal Vcc and bases con 
nected to the power Supply terminal Vcc through the resistors 
R5 and R6, respectively, and connection points between the 
resistors R5 and R6 and the transistors Q3 and Q4 are con 
nected to collectors of the transistors Q1 and Q2 through 
resistors R7 and R8, respectively. 
0099 Further, the transistors Q3 and Q4 have collectors 
connected to capacitors C3 and C4, respectively, and connec 
tion points between the collectors of the transistors Q3 and Q4 
and the capacitors C3 and C4 are configured to output the first 
side coil driving signal S1 and the second side coil driving 
signal S2 to the first switching unit 125 and the second switch 
ing unit 126 through resistors R9 and R10, respectively. 
0100. In the side coil driving unit 124 according to the 
exemplary embodiment of the present invention configured 
as described above, when the power transmission controlling 
unit 121 outputs a high potential signal of logic 1 as a control 
signal in the state in which an operation power is applied to 
the power Supply terminal Vcc, the high potential signal is 
applied to the base of the transistor Q1 through the resistor 
R1. 

0101. In this case, the transistor Q1 is turned on, the opera 
tion power of the power Supply terminal Vcc flows to a ground 
through the resistors R5 and R7 and the transistor Q1, such 
that the transistor Q3 is turned on, and the operation power of 
the power supply terminal Vcc is output as the first side coil 
driving signal S1 through the resistor R9 in the state in which 
noise, or the like, is removed by the capacitor C3 through the 
transistor Q3, such that the first switching unit 125 becomes a 
connection state (Switch on state). 
0102. In this case, the high potential signal of logic 1 
output by the power transmission controlling unit 121 is 
converted into a low potential signal of logic 0 through the 
inverter INV and then applied to the base of the transistor Q2. 
such that the transistor Q2 is turned off. As the transistor Q2 
is turned off, the transistor Q4 is also turned off, such that the 
second side coil driving signal S2 is not output and the second 
switching unit 126 becomes a disconnection state (switch off 
state). 
0103) On the other hand, when the power transmission 
controlling unit 121 outputs a low potential signal of logic 0 
as a control signal, the low potential signal is applied to the 
base of the transistor Q1, such that the transistor Q1 is turned 
off. As the transistor Q1 is turned off, the transistor Q3 is also 
turned off, such that the first side coil driving signal S1 is not 
output and the first switching unit 125 becomes a disconnec 
tion state (switch off state). 
0104. In this case, the lower potential signal of logic 0 
output by the power transmission controlling unit 121 is 
converted into a high potential signal of logic 1 through the 
inverter INV and then applied to the base of the transistor Q2. 
such that the transistor Q2 is turned on. As the transistor Q2 is 
turned on, the transistor Q4 is also turned on, Such that the 
second side coil driving signal S2 is output and the second 
Switching unit 126 becomes a connection state (Switch on 
state). 
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0105 FIG. 5 is a circuit diagram showing detailed con 
figurations of a series resonant converter 123, a first Switching 
unit 125, and a second switching unit 126 in the wireless 
power transmitting apparatus according to the exemplary 
embodiment of the present invention. Referring to FIG. 5, the 
series resonant converter 123 is configured to include p-chan 
nel metal oxide semiconductor (PMOS) transistors and 
n-channel metal oxide semiconductor (NMOS) transistors 
PM1 and NM1, PM2 and NM2, PM3 and NM3, and PM4 and 
NM4 connected in series with each other between the power 
Supply terminal Vcc and the ground, respectively, and diodes 
D1 to D8 connected between sources and drains of the PMOS 
transistors PM1 t PM4 and the NMOS transistors NM1 to 
NM4, respectively, such that a first power is output at con 
nection points between the PMOS and NMOS transistors 
PM1 and NM1, and PM2 and NM2 and a second power is 
output at connection points between the PMOS and NMOS 
transistors PM3 and NM3, and PM4 and NM4 to thereby be 
applied to the central coil 131. 
0106. In addition, the first and second switching units 125 
and 126 according to the exemplary embodiment of the 
present invention are connected so that the first and second 
side coil driving signals S1 and S2 are applied to the gates of 
the NMOS transistors NM5 and NM6, and NM7 and NM8, 
respectively, and connection points thereof are commonly 
connected to the sources of the NMOS transistors NM5 and 
NM6, and NM7 and NM8 through resistors R11 and R12, 
respectively, and diodes D9 to D12 are connected between the 
sources and the drains of the NMOS transistors NM5 to NM8, 
respectively. 
0107. In addition, the drains of the NMOS transistors 
NM5 and NM8 are connected to each other, the first side coil 
133 and the second side coil 135 are connected in series with 
each other between the drains of the NMOS transistors NM6 
and NM7, and the second power output from the series reso 
nant converter 123 is applied to a connection point between 
the drains of the NMOS transistors NM5 and NM8 and a 
connection point between the first and second side coils 133 
and 135. 
0108. In the present invention configured as described 
above, in the case in which the first side coil driving signal S1 
is output to the side coil driving unit 124, both of the NMOS 
transistors NM5 and NM6 of the first switching unit 125 are 
turned on, such that the first switching unit 125 becomes the 
connection state. 

0109. In the case in which the second side coil driving 
signal S2 is output to the side coil driving unit 124, both of the 
NMOS transistors NM7 and NM8 of the second switching 
unit 126 are turned on, such that the second Switching unit 
126 becomes the connection state. 
0110. Here, since the side coil driving unit 124 selectively 
outputs the first and second side coil driving signals S1 and 
S2, the first and second switching units 125 and 126 do not 
simultaneously become the connection or disconnection 
state. That is, when any one of the first and second Switching 
units 125 and 126 is in the connection state, the other thereof 
becomes the disconnection state. 
0111. In addition, in the case in which the PMOS transistor 
PM3 and the NMOS transistor NM4 of the Series resonant 
converter 123 are turned on and the PMOS transistor PM4 and 
the NMOS transistor NM3 thereof are turned off by the driv 
ing signals A21 to A24 output by the driving diver 122, the 
operation power of the power Supply terminal Vcc sequen 
tially flows through the PMOS transistor PM3, the capacitor 
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C1, the coil L1, the central coil 131, and the NMOS transistor 
NM4. Further, in the case in which the PMOS transistor PM3 
and the NMOS transistor NM4 of the series resonant con 
verter 123 are turned off and the PMOS transistor PM4 and 
the NMOS transistor NM3 thereof are turned on by the driv 
ing signals A21 to A24 output by the driving diver 122, the 
operation power of the power Supply terminal Vcc sequen 
tially flows through the PMOS transistor PM4, the central coil 
131, the coil L1, the capacitor C1, and the NMOS transistor 
NM3. 

0112. As described above, the series resonant converter 
123 repeats a process of turning on the PMOS transistor PM3 
and the NMOS transistor NM4 and turning on the PMOS 
transistor PM4 and the NMOS transistor NM3 to generate the 
first power, which is the AC power. The generated first power 
is applied to the central coil 131 to thereby be transmitted to 
the power receiving apparatus 200. 
0113. Here, in the case in which the PMOS transistor PM4 
and the NMOS transistor NM3 changes from the turn-off to 
the turn-on immediately after the PMOS transistor PM3 and 
the NMOS transistor NM4 changes from the turn-on state to 
the turn-off state, the PMOS transistor PM3 and the NMOS 
transistor NM3 are simultaneously turned on or the PMOS 
transistor PM4 and the NMOS transistor NM4 are simulta 
neously turned on, Such that they may be damaged. 
0114. Therefore, in the present invention, it is preferable 
that in the case in which the PMOS transistor PM4 and the 
NMOS transistor NM3 changes from the turn-off to the turn 
on after the PMOS transistor PM3 and the NMOS transistor 
NM4 changes from the turn-on state to the turn-offstate or the 
PMOS transistor PM3 and the NMOS transistor NM4 
changes from the turn-off to the turn-on after the PMOS 
transistor PM4 and the NMOS transistor NM3 changes from 
the turn-on state to the turn-off state, a dead time is preset to 
prevent the PMOS transistor PM3 and the NMOS transistor 
NM3 from being simultaneously turned on or the PMOS 
transistor PM4 and the NMOS transistor NM4 from being 
simultaneously turned on. 
0115. In addition, in the case in which the PMOS transistor 
PM1 and the NMOS transistor NM2 of the series resonant 
converter 123 are turned on and the PMOS transistor PM2 and 
the NMOS transistor NM1 thereof are turned off by the driv 
ing signals A11 to A14 output by the driving diver 122, the 
operation power of the power Supply terminal Vcc sequen 
tially flows through the PMOS transistor PM1, the capacitor 
C2, the coil L2, the first switching unit 125, the first side coil 
133, and the NMOS transistor NM2. Further, in the case in 
which the PMOS transistor PM1 and the NMOS transistor 
NM2 of the series resonant converter 123 are turned off and 
the PMOS transistor PM2 and the NMOS transistor NM1 
thereofare turned on by the driving signals A11 to A14 output 
by the driving diver 122, the operation power of the power 
supply terminal Vcc sequentially flows through the PMOS 
transistor PM2, the first side coil 133, the first switching unit 
125, the coil L2, the capacitor C2, and the NMOS transistor 
NM2. 

0116. As described above, the series resonant converter 
123 repeats a process of turning on the PMOS transistor PM1 
and the NMOS transistor NM2 and turning on the PMOS 
transistor PM2 and the NMOS transistor NM1 to generate the 
second power, which is the AC power. The generated second 
power is applied to the first side coil 133 to thereby be trans 
mitted to the power receiving apparatus 200. 
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0117. Here, the above-mentioned operation has been 
described under the assumption that the first switching unit 
125 is in the connection state and the second Switching unit 
126 is in the disconnection state. In the case in which the first 
Switching unit 125 is in the disconnection state and the second 
Switching unit 126 is in the connection state, the second 
power is applied to the second side coil 135 instead of the first 
side coil 133 to thereby be transmitted to the power receiving 
apparatus 200. 
0118. In transmitting the power to the power receiving 
apparatus 200 as described above, the case in which the 
central coil 131 and the first side coil 133 are selected to 
transmit the power to the power receiving apparatus 200 may 
OCCU. 

0119. In this case, it is preferable that the central coil 131 
and the first side coil 133 transmit the powers having a phase 
difference of 180 degrees therebetween. 
I0120 To this end, in the case in which the driving driver 
122 generates all of the driving signals A11 to A14 and A21 to 
A24, it generates the driving signals A11 to A14 and the 
driving signals A21 to A24 so as to have a phase difference of 
180 degrees therebetween, such that the central coil 131 and 
the first side coil 133 transmit the powers having the phase 
difference of 180 degrees therebetween to the power receiv 
ing apparatus 200. 
0121 Further, in the case in which the central coil 131 and 
the second side coil 135 are selected to transmit the power to 
the power receiving apparatus 200, it is also preferable that 
the central coil 131 and the second side coil 135 transmit the 
powers having a phase difference of 180 degrees therebe 
tWeen 

0.122 FIG. 6 is an exploded perspective view showing 
main components of a core assembly 130 in the wireless 
power transmitting apparatus 100 according to the exemplary 
embodiment of the present invention; and FIG. 7 is an 
assembled perspective view of the core assembly 130 in the 
wireless power transmitting apparatus 100 according to the 
exemplary embodiment of the present invention; Referring to 
FIGS. 6 and 7, the core assembly 130 according to the exem 
plary embodiment of the present invention includes one cen 
tral coil 131, two side coils 133 and 135, a core 400, and a 
circuit board 410. 
(0123. The one central coil 131 and the two side coils 133 
and 135 have a form in which they are wound in the same 
direction. Although the case in which the one central coil 131 
and the two side coils 133 and 135 are generally wound in a 
track shape (rectangular shape) is shown in FIGS. 6 and 7, the 
one central coil 131 and the two side coils 133 and 135 may 
also be wound in an oval shape. 
0.124. Further, although not shown, even though the first 
and second side coils 133 and 135 are wound in the rectan 
gular shape, the central coil 131 may also be wound in the 
track shape. In this case, the central coil 131 wound in the 
track shape increases a degree of freedom in a position of the 
power receiving apparatus 200. 
0.125. As the central coil 131 and the first and second side 
coils 133 and 135, various types of wires such as a Litz type 
of wire manufactured in a scheme of twisting several Strands 
of wires, a USTC wire, a poly-urethane enameled (UEW) 
wire, a polyurethane enameled (PEW) wire, a triple insulated 
wire (TIW), and the like, may be used. 
0.126 Describing a position relationship between the one 
central coil 131 and the two side coils 133 and 135, the first 
and second side coils 133 and 135 are disposed at a lower side, 
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and the central coil 131 is disposed on the first and second side 
coils 133 and 135. Therefore, in the case in which it is 
assumed that the central coil 131 is positioned at a first level, 
the first and second side coils 133 and 135 may be positioned 
at a different level from the first level, more specifically, at a 
second level lower than the first level. According to this 
disposition, a portion of each of the first and second side coils 
133 and 135 is overlapped with the central coil 131, such that 
it is not exposed to the outside. 
0127. The core 400 is made of a magnetic material and 
receives the one central coil 131 and the two side coils 133 
and 135 therein. In addition, the core 400 may be formed in a 
plate shape. In the exemplary embodiment of the present 
invention, the case in which the core 400 generally has a 
rectangular parallelepiped shape is described by way of 
example. More specifically, the core 400 is formed in the 
rectangular parallelepiped shape, and four edges of the core 
400 have a rounded shape. 
0128. The circuit board 410 is disposed at a lower side of 
the core 400 so as to face a lower surface of the core 400. 
Further, the circuitboard 410 has an area wider than that of the 
core 400. Therefore, one portion 411 (See FIG. 6) of the 
circuit board 410 supports the core 400 at the lower side of the 
core 400. In addition, the other portion 413 (See FIG. 6) of the 
circuit board 410 may be disposed with components of the 
power transmitting unit 120 for Supplying the power to the 
one central coil 131 and the first and second side coils 133 and 
135. 

0129. In addition, the circuit board 410 and the core 400 
may include at least one shielding layer or insulating layer 
(not shown) disposed therebetween. The shielding layer or 
insulating layer reduces the power transmitting unit 120 dis 
posed on the circuit board 410 from being influenced by 
magnetic fields generated from the one central coil 131 and 
the first and second side coils 133 and 135. 
0130. A configuration of the core assembly 130 according 
to the exemplary embodiment of the present invention as 
described above will be described in more detail. 
0131 The core assembly 130 according to the exemplary 
embodiment of the present invention includes one central coil 
131 and two side coils 133 and 135 having a different size 
(area) from that of the one central coil 131. In the exemplary 
embodiment of the present invention, the one central coil 131 
has a size smaller than that of each of the first and second side 
coils 133 and 135 and is positioned on the first and second 
side coils 133 and 135. In addition, the one central coil 131 
may also have a size equal to or larger than that of each of the 
first and second side coils 133 and 135, as needed. 
0132) The central coil 131 may have two end portions 
131a and 131b, and each of the first and second side coils 133 
and 135 may also have two end portions 133a and 133b, and 
135a and 135b. 
0133. A circumferential surface of the core 400 included 
in the core assembly 130 is provided with a concave part 401 
formed in order to receive the central coil 131 and the first and 
second side coils 133 and 135 therein. The concave part 401 
is defined by a sidewall 401 a protruding upwardly along an 
outer circumferential edge of the core 400. 
0134. In addition, the sidewall 401a is provided with a 
plurality of extension grooves 405a, 405b, 407a, 407b,409a, 
and 409 ballowing the concave part 401 to be in communica 
tion with the outside. Both end portions 131a and 131b of the 
central coil 131 are extended to the outside through the exten 
sion grooves 405a and 405b, both end portions 133a and 133b 
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of the first side coil 133 are extended through the extension 
grooves 407a and 407b, and both end portions 135a and 135b 
of the second side coil 135 are extended to the outside through 
the extension grooves 409a and 409b. 
0.135 The core 400 is made of the magnetic material and 
shields magnetic fields deviating from a direction toward the 
power receiving apparatus 200 in magnetic fields generated 
by the power supplied to the central coil 131 and the first and 
second side coils 133 and 135that are received in the concave 
part 401. 
0.136. In addition, the concave part 401 is recessed so as to 
have a closed curved line shaped contour, more specifically, a 
rectangular or oval contour. In addition, the concave part 401 
may have a size enough to tightly receive an outer circumfer 
ence formed by the central coil 131 and the first and second 
side coils 133 and 135 that are disposed in parallel with each 
other. 

0.137 Therefore, the first and second coils 133 and 135 
may be fixed at a set position in the concave part 401 of the 
core 400 only by being received in the concave part 401 of the 
core 400. 

0.138. The sidewall 401 a has a height corresponding to a 
depth at which the concave 401 is recessed. In addition, the 
sidewall 401 a may have a height corresponding to the sum of 
thicknesses of the central coil 131 and the first and second 
coils 133 and 135 and be formed to block or alleviate the 
magnetic fields generated by the power applied to the central 
coil 131 and the first and second side coils 133 and 135 from 
being leaked toward the sidewall 401a. 
0.139. Further, an inner surface of the sidewall 401 a con 
tacts outer circumferences of the central coil 131 and the first 
and second side coils 133 and 135 tightly received as 
described above to fix the central coil 131 and the first and 
second side coils 133 and 135 at a predetermined position. 
0140. The concave part 401 may include two supports 
403a and 403b protrudedly formed on a bottom surface 
thereof. The two supports 403a and 403b are formed at posi 
tions at which they may be inserted into hollow parts formed 
at the center of the first and second side coils 133 and 135, 
respectively. Therefore, the two supports 403a and 403b may 
allow the first and second side coils 133 and 135 to be fixed as 
set by a disposition relationship therebetween without devi 
ating from set positions. 
0.141. The supports 403a and 403b may have shapes cor 
responding to those of inner circumferential Surfaces of the 
hollow parts of the first and second side coils 133 and 135, 
respectively. In the exemplary embodiment of the present 
invention, outer circumferences of the supports 403a and 
403b have curved sections, corresponding to inner circum 
ferential Surfaces of the hollowing parts having a curved 
shape. Unlike positions of the first and second side coils 133 
and 135, a position of the central coil 131 may be determined 
in a scheme of attaching the central coil 131 onto the first and 
second side coils 133 and 135 using a double-sided tape. 
0142. In addition, the side wall 401a is provided with the 
plurality of extension grooves 405a, 405b, 407a, 407b,409a, 
and 409 ballowing the concave part 401 to be in communica 
tion with the outside. The pair of extension grooves 405a and 
405b is formed at positions corresponding to both end por 
tions 131a and 131b of the central coil 131, the pair of exten 
sion grooves 407a and 407b is formed at positions corre 
sponding to both end portions 133a and 133b of the first side 
coil 133, and the pair of extension grooves 409a and 409b is 
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formed at positions corresponding to both end portions 135a 
and 135b of the second side coil 135. 
0143 An upper surface of the circuitboard 410 is disposed 
to face a lower surface of the core 400. In addition, six 
through-holes 415 corresponding to the above-mentioned 
extension grooves 405a, 405b, 407a, 407b, 409a, and 409b 
are formed along alongside of the circuitboard 410. Both end 
portions 131a and 131b of the central coil 131, both end 
portions 133a and 133b of the first side coil 133, and both end 
portions 135a and 135b of the second side coil 135 that pass 
through the through-holes 415 are connected to circuit pat 
terns (not shown) formed on a lower surface of the circuit 
board 410, respectively. 
0144. Further, the first and second side coils 133 and 135 
may be configured to contact each other, as shown in FIG.8A. 
(0145. Further, the first and second side coils 133 and 135 
may be installed to be spaced apart from each other by a 
predetermined interval, as shown in FIG. 8B. 
0146 In the case in which the first and second side coils 
133 and 135 are installed to be spaced apart from each other 
by the predetermined interval, the core 400 may be protrud 
edly formed between the first and second side coils 133 and 
135. 
0147 Further, the first and second side coils 133 and 135 
may be disposed to be partially overlapped with each other, as 
shown in FIG. 8C. In the case in which the first and second 
side coils 133 and 135 are disposed to be partially overlapped 
with each other, the core 400 may be configured to be pro 
vided with a step so as to receive the first and second side coils 
133 and 135. 
0148 Although the case in which a portion of the first side 
coil 133 is overlapped with an upper portion of the second 
side coil 135 is shown by way of example in FIG. 8C, a 
portion of the second side coil 135 may also be overlapped 
with an upper portion of the first side coil 133. 
0149 Next, a relationship between the one central coil 131 
and the first and second side coils 133 and 135 will be 
described with reference to FIGS. 9 and 10. 
0150 FIG. 9 is a plan view describing a concept for a 
central coil and side coils included in the core assembly in the 
wireless power transmitting apparatus according to the exem 
plary embodiment of the present invention; and FIG. 10 is a 
diagram describing an operation of transmitting power to a 
power receiving apparatus with reference to a cross-sectional 
view taken along the line A-A of FIG.9. In FIGS.9 and 10, the 
case in which the first and second side coils 133 and 135 are 
configured to contact each other as shown in FIG. 8A is 
shown by way of example. 
0151 Referring to FIGS.9 and 10, the central coil 131 has 
a width narrower than that of each of the first and second side 
coils 133 and 135 in a first direction W1 which is a transversal 
direction on the drawing. In addition, the central coil 131 has 
the same width as that of each of the first and second side coils 
133 and 135 in a second direction W2. 
0152 Therefore, portions of the first and second side coils 
133 and 135 that deviate from the central coil 131 are exposed 
upwardly. 
0153. Here, the width of the central coil 131 in the first 
direction W1 may be in the range of 30 to 50% of the sum of 
widths of the first and second side coils 133 and 135. 
0154. Unlike that there is a difference in a size in the first 
direction W1, the central coil 131 may have the same width as 
those of the first and second side coils 133 and 135 in the 
second direction W2. Further, the first and second side coils 
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133 and 135 may have the same size. Here, the first and 
second direction W1 and W2 are generally perpendicular to 
each other, and each of the central coil 131 and the first and 
second side coils 133 and 135 may generally have a rectan 
gular shape. 
0.155. In addition, sides at which the first and second side 
coils 133 and 135 face each other may meet each other on a 
line R passing through the center C of the central coil 131. 
0156 With this configuration, the central coil 131 is posi 
tioned at the center of the entire core assembly 130, such that 
it may be set as a basic coil for transmitting the power. There 
fore, when a user positions the power receiving apparatus 200 
approximately at the center of the charger, the power may be 
transmitted by the central coil 131 to thereby be charged in the 
battery cell module 230. When the power receiving apparatus 
230 deviates from the center of the charger, the first side coil 
133 or the second side coil 135 may aid the centercoil 131 to 
transmit the power. 
0157 Here, both of the first and second side coils 133 and 
135 are positioned at a level beneath the central coil 131, such 
that they are not significantly distant from the power receiving 
apparatus 200. Therefore, it is possible to reduce efficiency of 
the power transmission to the power receiving apparatus 200 
from being deteriorated due to excessively spaced coils. 
0158. In addition, under the control of the power transmis 
sion controlling unit 121 according to the exemplary embodi 
ment of the present invention, in the case in which the central 
coil 131 transmits the power to the power receiving apparatus 
200, the power is supplied to at least one of the first and 
second side coils 133 and 135, such that at least one of the first 
and second side coils 133 and 135 may transmit the power 
together with the central coil 200. 
0159. In this case, the magnetic field generated by the first 
or second side coil 133 or 135 transmitting the power supple 
ments the magnetic field generated by the central coil 131. 
0160 Therefore, the power receiving apparatus 200 may 
uniformly receive the power by the uniform magnetic field. 
0.161 More specifically, FIG. 10 illustrates a situation in 
which in the state in which the power is supplied to the central 
coil 131 to thereby be transmitted to the power transmitting 
apparatus 200, the power is applied to the first side coil 133, 
such that the first side coil 133 transmits the power the power 
receiving apparatus 200 together with the central coil 131. 
0162. A magnetic field density M1 by the central coil 131 
has a form in which it is decreased from the center C of the 
central coil 131 toward an end portion thereof. In addition, a 
magnetic field density M2 by the first side coil 133 has a form 
similar to that of the magnetic field density M1 by the central 
coil 131. 
0163. However, the magnetic field by the central coil 131 
and the magnetic field by the first side coil 133 are supple 
mented with each other, such that a portion at which the 
central coil 131 and the first side coil 133 are overlapped with 
each other satisfies a higher level of magnetic field density 
M3. 
0164. In this case, since the wireless power transmitting 
apparatus 100 may apply the power to the central coil 131 and 
the first side coil 133 on halves to transmit to the power 
receiving apparatus 200, thermal stress of the central coil 131 
and the first side coil 133 may be reduced and the power loss 
may also be reduced. 
0.165 Next, another modified example of a core assembly 
130 will be described with reference to FIG. 11. FIG. 11 is an 
exploded perspective view showing a configuration of a core 
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assembly 130 in the wireless power transmitting apparatus 
100 according to another exemplary embodiment of the 
present invention. Referring to FIG. 11, the core assembly 
130 according to another exemplary embodiment of the 
present invention is Substantially similar to the core assembly 
130 according to the exemplary embodiment of the present 
invention described above except for shapes of the first and 
second side coils 133 and 135 described above. 
0166 More specifically, the core assembly 130 according 
to another exemplary embodiment of the present invention 
may further include a base 500, which is an insulator, at a 
lower portion of the central coil 131, and the first and second 
side coils 133 and 135 may be formed as first and second 
conductive patterns 133-1 and 135-1 formed as patterns on 
the base 500, respectively. Each of the first and second con 
ductive patterns 133-1 and 135-1 is formed in a planar shape 
and has a form in which a metal band is extended in a spiral 
shape. 
0167. The first and second conductive patterns 133-1 and 
135-1 may be formed at a time by attaching a metal plate, for 
example, a copper plate on the base 500 and then performing 
an etching process thereon. The first and second conductive 
patterns 133-1 and 135-1 are formed as a single member 
through the medium of the base 500, thereby making it pos 
sible to simplify a process of assembling the core assembly 
130. In addition, the supports 403a and 403b (See FIG. 6) 
may not be needed in the core 400. 
0168 Further, the first and second conductive patterns 
133-1 and 135-1 may beformed to be thinner than the above 
mentioned first and second side coils 133 and 135. 

0169. Therefore, a distance from the center of the first and 
second conductive patterns 133-1 and 135-1 in a thickness 
direction to the power receiving apparatus 200 is closer than 
a distance from the first and second side coils 133 and 135 to 
the power receiving apparatus 200. Therefore, efficiency of 
the wireless power transmission to the power receiving appa 
ratus 200 may be improved. 
0170 Finally, still another modified example of a core 
assembly 130 will be described with reference to FIG. 12. 
0171 FIG. 12 is an exploded perspective view showing a 
configuration of a core assembly 130 in the wireless power 
transmitting apparatus 100 according to still another exem 
plary embodiment of the present invention. Referring to FIG. 
12, the core assembly 130 according to still another exem 
plary embodiment of the present invention is substantially 
similar to the core assembly 130 according to another 
embodiment of the present invention shown in FIG.11 except 
that the central coil 131 is disposed at a lower portion of the 
base 500 on which the first and second conductive patterns 
133-1 and 135-1 are formed. 

0172. In this case, since the first and second conductive 
patterns 133-1 and 135-1 are formed as patterns on the base 
500, they have a significantly thin thickness. 
0173 Therefore, in the case in which the power receiving 
apparatus 200 is positioned on the charger, an interval 
between the central coil 131 and the power receiving coils 210 
of the power receiving apparatus 200 may be within an effec 
tive distance in which the power may be wirelessly transmit 
ted. 

0.174. The core 400 may include a support 403c protrud 
edly formed on a bottom thereof, corresponding to the central 
coil 131 disposed at a lower portion of the first and second 
conductive patterns 133-1 and 135-1. The support 403c may 
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have a shape corresponding to the hollow part of the central 
coil 111 and be formed at the center of the bottom surface of 
the concave part 401. 
0.175. In the wireless power transmitting apparatus and 
method according to the exemplary embodiment of the 
present invention, the power is sequentially applied to the one 
central coil and the two side coils to thereby be transmitted to 
the power receiving apparatus, the reception power amount 
received in the power receiving apparatus is judged, at least 
one of the one central coil and the two side coils is selected as 
the power transmitting coil by the judged reception power 
amount, and the power is Supplied to the selected power 
transmitting coil to thereby be transmitted to the power 
receiving apparatus. 
0176 Therefore, the power may be transmitted at the opti 
mal state regardless of the position of the charger at which the 
power receiving apparatus is positioned. 
0177. Further, in the case in which the vibration, or the 
like, occurs in the portable terminal in which the power 
receiving apparatus is mounted in the state of transmitting the 
power to the power receiving apparatus to charge the power in 
the battery cell module, to move the power receiving appara 
tus, thereby decreasing the reception power amount, the 
power is again applied sequentially to the one central coil and 
the two side coils to thereby be transmitted to the power 
receiving apparatus, the reception power amount received by 
the power receiving apparatus is judged, at least one of the 
one central coil and the two side coils is selected as the power 
transmitting coil by the judged reception power amount, and 
the power is Supplied to the selected power transmitting coil 
to thereby be transmitted to the power receiving apparatus. 
0.178 Therefore, even though the power receiving appara 
tus moves in the state of transmitting the power to the power 
receiving apparatus to charge the power in the battery cell 
module, the power may be always transmitted in the optimal 
State. 

0179 Although the exemplary embodiments of the 
present invention have been disclosed for illustrative pur 
poses, those skilled in the art will appreciate that various 
modifications, additions and Substitutions are possible, with 
out departing from the scope and spirit of the invention as 
disclosed in the accompanying claims. 
0180 Accordingly, the scope of the present invention is 
not construed as being limited to the described embodiments 
but is defined by the appended claims as well as equivalents 
thereto. 
0181 Although a few embodiments of the present inven 
tion have been shown and described, it would be appreciated 
by those skilled in the art that changes may be made in this 
embodiment without departing from the principles and spirit 
of the invention, the scope of which is defined in the claims 
and their equivalents. 
What is claimed is: 
1. A wireless power transmitting apparatus comprising: 
a core assembly including one central coil, and two side 

coils to transmit a power to a power receiving apparatus, 
the two side coil including a first side coil and a second 
side coil; and 

a power transmitting unit configured to receive a reception 
power amount measured by the power receiving appa 
ratus receiving wireless power transmitted from each of 
the one central coil and the two side coils from the power 
receiving apparatus, to select any one of the one central 
coil and the two side coils as a power transmitting coil or 
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Selecting the one central coil and any one of the two side 
coils as a power transmitting coil by the received recep 
tion power amount, and to transmit the power to the 
power receiving apparatus through the selected power 
transmitting coil. 

2. The wireless power transmitting apparatus of claim 1, 
wherein the power transmitting unit includes: 

a power transmission controlling unit configured to control 
the transmission of the power; 

a driving driver configured to generate a driving signal 
under the control of the power transmission controlling 
unit; 

a series resonant converter configured to Switch a direct 
current (DC) power by the driving signal to generate a 
first power and a second power and apply the first power 
to the central coil; 

a side coil driving unit configured to selectively generate a 
first side coil driving signal and a second side coil driv 
ing signal under the control of the power transmission 
controlling unit so as to allow the second power to be 
applied to at least one of the first side coil and the second 
side coil; and 

a signal receiving unit receiving a reception power amount 
signal and a charging completion signal transmitted by 
the power receiving apparatus to provide the reception 
power amount signal and the charging completion signal 
to the power transmission controlling unit. 

3. The wireless power transmitting apparatus of claim 2, 
further comprising a first Switching unit and a second Switch 
ing unit selectively connected to the first side coil and the 
second side coil by the first side coil driving signal and the 
second side coil driving signal to selectively apply the second 
power to the first side coil and the second side coil. 

4. The wireless power transmitting apparatus of claim 2, 
wherein a phase difference between the first power applied to 
the central coil and the second power applied to the first side 
coil or the second side coil is 180 degrees. 

5. The wireless power transmitting apparatus of claim 4. 
wherein the series resonant converter allows the first power 
applied to the central coil and the second power applied to the 
first side coil or the second side coil to have the phase differ 
ence of 180 degrees therebetween in the case in which both of 
the first power and the second power are generated. 

6. The wireless power transmitting apparatus of claim 1, 
wherein the core assembly includes: 

the central coil installed at a first level; 
the first side coil and the second side coil installed at a 

second level different from the first level and disposed so 
that portions thereofare overlapped with the central coil, 
respectively; and 

a magnetic core formed to receive the central coil, the first 
side coil, and the second side coil therein. 

7. The wireless power transmitting apparatus of claim 6. 
wherein the central coil has a different size from that of each 
of the first side coil and the second side coil. 
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8. The wireless power transmitting apparatus of claim 7. 
wherein a width of the central coil in a first direction is 
narrower than that of each of the first side coil and the second 
side coil in the first direction. 

9. The wireless power transmitting apparatus of claim 8. 
wherein the width of the central coil in the first direction is in 
the range of 30 to 50% of the sum of widths of the first side 
coil and the second side coil in the first direction. 

10. The wireless power transmitting apparatus of claim 8. 
wherein a width of the central coil in a second direction is the 
same as that of each of the first side coil and the second side 
coil in the second direction. 

11. The wireless power transmitting apparatus of claim 1, 
wherein the central coil is disposed on the first side coil and 
the second side coil. 

12. The wireless power transmitting apparatus of claim 11, 
wherein the first side coil and the second side coil have the 
same size. 

13. The wireless power transmitting apparatus of claim 6. 
wherein the first side coil and the second side coil are a first 
conductive pattern and a second conductive pattern formed as 
patterns on a base, which is an insulator, disposed at a lower 
side of the central coil, respectively. 

14. A wireless power transmitting method comprising: 
receiving, by a power transmission controlling unit, each 

reception power amount measured in a power receiving 
apparatus when one central coil and two side coils are 
selected one by one by to transmit each power to the 
power receiving apparatus; and 

selecting, by a power transmission controlling unit, any 
one of the one central coil and the two side coils or the 
one central coil and any one of the two side coils by the 
received reception power amount to apply the power to 
the selected coil, thereby transmitting the power to the 
power receiving apparatus. 

15. The wireless power transmitting method of claim 14, 
further comprising: 

judging whether or not the reception power amount 
received from the power receiving apparatus has been 
decreased; 

sequentially applying, by the power transmission control 
ling unit, the power to the one central coil and the two 
side coils in the case in which it is judged that the 
reception power amount has been decreased, thereby 
transmitting the power to the power receiving apparatus 
and again judging the reception power amount transmit 
ted from the power receiving apparatus; and 

selecting any one of the one central coil and the two side 
coils or the one central coil and any one of the two side 
coils by the received reception power amountjudged by 
the powertransmission controlling unit and applying the 
power to the selected coil to transmit the power to the 
power receiving apparatus. 
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