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(57) ABSTRACT 

An apparatus and method of wirelessly sharing power by an 
inductive method are provided. The apparatus includes a first 
battery Supplying power, a rectifier Supplied with an AC 
Voltage, converts the AC voltage into a DC voltage, and out 
puts the DC voltage; an inverter supplied with the DC voltage, 
converts the DC voltage into the AC voltage, and outputs the 
AC voltage; a power control/conversion unit connected to the 
rectifier or the inverter and Supplying power to charge the first 
battery or a second battery that is provided in an external 
device as a power Supply for the first battery; and a commu 
nication unit communicating with the external device. 

9 Claims, 7 Drawing Sheets 
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APPARATUS AND METHOD OF 
WIRELESSLY SHARING POWER BY 

INDUCTIVE METHOD 

CROSS-REFERENCE TO RELATED 
APPLICATION 

This application claims priority from Korean Patent Appli 
cation No. 10-2005-0100431 filed on Oct. 24, 2005 in the 
Korean Intellectual Property Office, the disclosure of which is 
incorporated herein by reference in its entirety. 

BACKGROUND OF THE INVENTION 

1. Field of the Invention 
Apparatuses and methods consistent with the present 

invention relate to charging a power Supply in a non-contact 
manner, and more particularly, to wirelessly sharing powerby 
an inductive method. 

2. Description of the Related Art 
Mobile devices or portable devices should be continuously 

Supplied with power in order to operate. In order to continu 
ously supply power, batteries should be installed. Batteries 
can be generally divided into two main types—rechargeable 
and disposable. Disposable batteries are intended to be used 
once, until the chemical changes that induce the electrical 
current Supply are complete, at which point the battery is 
discarded. In contrast, rechargeable batteries can be 
re-charged after they have been drained, thereby having a 
long lifetime. 

Rechargeable batteries need to be charged for a predeter 
mined period after discharging. The charging requires a pro 
cess of converting an alternating current (AC) into a direct 
current (DC). This process is generally performed by a 
charger. Chargers are mostly fixed or semi-fixed to power 
Sockets. Further, in the related art, chargers generally 
recharge batteries using proprietary terminals. 

However, in this case, when charge terminals of batteries 
become decrepit, the charge performance can be degraded. 
When a battery and a charger are connected to each other by 
wire, the mobility of a mobile device is limited. Therefore, 
research into charging in a non-contact or wireless manner 
has been conducted. 

FIG. 1 is a view showing a non-contact charging method 
according to the related art. In particular, British Patent No. 
2398.176 discloses a method of performing charging without 
wire or terminal contact when a charging pad 10 is provided 
as shown in FIG. 1 and a device 20 is placed on the charging 
pad 10. The device 20 subject to charging can be placed 
anywhere on the charging pad 10 and yet still be charged in an 
inductive manner, thereby allowing the device 20 to be used. 

In the method of FIG. 1, the charging pad (charger) 10 is 
fixed, but charging is performed in an inductive manner. How 
ever, since the charging pad 10 is fixed in a state of being 
connected to an AC power Supply, it is not possible to perform 
charging everywhere. That is, the mobility of a mobile device 
requiring charging is limited. 

U.S. Pat. No. 6,653,813 discloses a DC power supply 
which is shared through a Personal Computer Memory Card 
International Association (PCMCIA) card. However, contact 
between a device and the card is required, which is inconve 
nient. 

In order to maximize the portability of a mobile device, a 
non-contact charging method is required. Further, a charging 
method in which power supplies of mobile devices are shared 
with those of other mobile devices is required. 
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2 
SUMMARY OF THE INVENTION 

Exemplary embodiments of the present invention over 
come the above disadvantages and other disadvantages not 
described above. Also, the present invention is not required to 
overcome the disadvantages described above, and an exem 
plary embodiment of the present invention may not overcome 
any of the problems described above. 
The present invention provides a method of inductively 

charging a battery in a non-contact or wireless manner, and 
more particularly, a method of charging a battery by provid 
ing a common interface among mobile/portable devices and 
sharing power Supplies in a wireless or non-contact manner. 
The present invention also provides a device which detects 
other devices to enable charging or discharging in a non 
COntact manner. 

The present invention also provides a battery charging 
method capable of being performed irrespective of the sizes 
and the types of mobile devices, which commonly varies with 
manufacturers of the mobile devices, and to make one device 
charge a plurality of devices. 

According to an aspect of the invention, there is provided 
an apparatus for wirelessly sharing power by induction, the 
apparatus including a first battery supplying power, a rectifier 
Supplied with an AC Voltage, converts the AC Voltage into a 
DC voltage, and outputs the DC voltage; an inverter supplied 
with the DC voltage, converts the DC voltage into the AC 
Voltage, and outputs the AC Voltage; a power control/conver 
sion unit connected to the rectifier or the inverter and Supply 
ing power to charge the first battery or a second battery that is 
provided in an external device as a power supply for the first 
battery; and a local communication unit communicating with 
the external device. 

According to another aspect of the invention, there is pro 
vided a method of wirelessly loading power by induction, the 
method including detecting devices capable of operating in a 
Source mode by using a local communication unit; instructing 
a first device of the detected devices to operate in the source 
mode; connecting a rectifier to a battery and a power control/ 
conversion unit and Switching to a load mode for receiving 
energy from the outside; setting an inductive coil coupled 
with the power control/conversion unit as a secondary coil; 
and receiving energy from the inductive coil of the first device 
set as the primary coil. 

According to still another aspect of the invention, there is 
provided a method of wirelessly supplying power by induc 
tion, the method including receiving data instructing to oper 
ate in a source mode from a first device through a local 
communication unit; connecting an inverter to a battery and a 
power control/conversion unit and Switching to the source 
mode for Supplying energy to the first device; setting an 
inductive coil coupled with the power control/conversion unit 
as a primary coil; and transmitting energy to an inductive coil 
of the first device set as a secondary coil. 

BRIEF DESCRIPTION OF THE DRAWINGS 

The above and other aspects of the present invention will 
become more apparent by describing in detail exemplary 
embodiments thereof with reference to the attached drawings, 
in which: 

FIG. 1 is a view showing a non-contact charging method 
according to the related art; 

FIG. 2 is a view showing a concept in which the internal 
configuration of a transformer according to an exemplary 
embodiment of the invention is realized by mobile devices; 
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FIG. 3 is a view showing the construction of a mobile 
device according to an exemplary embodiment of the inven 
tion; 

FIG. 4 is a view showing a case in which two mobile 
devices according to an exemplary embodiment of the inven 
tion perform charging in a non-contact manner; 

FIG. 5 is a view showing a case in which a plurality of 
mobile devices according to an exemplary embodiment of the 
invention are charged by one device; 

FIG. 6 is a flowchart showing an operations in a load mode 
in which a mobile device according to an exemplary embodi 
ment of the invention is supplied with energy from another 
mobile device; 

FIG. 7 is a flowchart showing an operation in a source 
mode in which the mobile device according to an exemplary 
embodiment of the invention Supplies energy to another 
mobile device; and 

FIG. 8 is a conceptual view showing a setup of mobile 
devices according to an exemplary embodiment of the inven 
tion. 

DETAILED DESCRIPTION OF EXEMPLARY 
EMBODIMENTS OF THE INVENTION 

Advantages and features of the present invention and meth 
ods of accomplishing the same may be understood more 
readily by reference to the following detailed description of 
exemplary embodiments and the accompanying drawings. 
The present invention may, however, be embodied in many 
different forms and should not be construed as being limited 
to the exemplary embodiments set forth herein. Rather, these 
exemplary embodiments are provided so that this disclosure 
will be thorough and complete and will fully convey the 
concept of the invention to those skilled in the art, and the 
present invention will only be defined by the appended 
claims. Like reference numerals refer to like elements 
throughout the specification. 

Hereinafter, exemplary embodiments of the invention will 
be described with reference to the accompanying drawings, 
which are block diagrams and process flow charts illustrating 
apparatuses and methods of wirelessly sharing power by an 
induction method. 

Each block can represent a module, a segment, or a portion 
of code including at least one instruction that can be per 
formed for performing at least one specific logic function. 
Further, it should be noted that, in several alternative exem 
plary embodiments, the order of the functions stated in the 
individual blocks can be changed. For example, two blocks 
shown as being sequential can be substantially simulta 
neously performed or reversely performed according to the 
corresponding functions. 

FIG. 2 is a view showing a transformer according to a first 
exemplary embodiment of the invention including a mobile 
device. The transformer includes a primary coil 51 and a 
secondary coil 52. Transformers are essentially composed of 
the primary and secondary coils, and energy is transferred 
from the primary coil to the secondary coil by an induced 
Voltage. According to an exemplary embodiment of the 
invention, the primary coil and the secondary coil are sepa 
rately mounted in two different devices and charging can be 
performed when the two devices are close to each other 
without being contacted with each other, unlike the related art 
in which primary and secondary coils are in one device. 

For example, the primary coil 51 is provided in a first 
device 31 and the secondary coil 52 is provided in a second 
device 32. When the distance between the two devices is 
smaller than a predetermined distance, the primary coil 51 
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4 
and the secondary coil 52 constitute a transformer such that 
energy can be transferred. In this case, the first device serves 
as a charger, and the second device is charged by energy from 
the first device. 

FIG. 3 is a view showing the construction of a mobile 
device 100 according to a second exemplary embodiment of 
the invention. The mobile device 100 can be a portable device, 
Such as a notebook computer, a cellular phone, a personal data 
assistant (PDA), a portable music player (PMP), oran MPEG 
audio layer 3 (MP3) player. A battery 130 is essentially 
installed in order to operate the portable device. 
The term “unit', that is, “module' or “table' includes soft 

ware or a hardware component Such as an field programmable 
gate array (FPGA) oran application specific integrated circuit 
(ASIC). A module has a specific function. However, a module 
is not limited to software or hardware. A module can be 
realized in an addressable storage medium and can be made to 
reproduce at least one processor. Therefore, as an example, a 
module includes components such as Software components, 
object-oriented Software components, class components, and 
task components, processes, functions, attributes, proce 
dures, Sub-routines, segments of program code, drivers, firm 
ware, microcode, circuits, data, databases, data structures, 
tables, arrays, and variables. Functions provided in the com 
ponents and modules can be combined so as to be realized by 
a Smaller number of components and modules or can be 
divided so as to be realized by additional components and 
modules. Further, the components and the modules can be 
realized to reproduce at least one CPU in the device. 

Hereinafter, a mode in which a mobile device provides 
energy to another device is referred to as a source mode, and 
a modein which the battery of the mobile device is charged by 
energy from another device is referred to as a load mode. 
The mobile device 100 includes the battery 130, a rectifier 

120, an inverter 160, a power control/conversion unit 110, a 
charge sensor unit 140, a communication unit 170, and a user 
interface unit 150. The battery 130, the rectifier 120, the 
inverter 160, and the power control/conversion unit 110 per 
form operations related to charging. 
The rectifier 120 is an electrical circuit element or device 

for converting an alternating Voltage into a DC voltage. In 
FIG. 3, the rectifier 120 is provided with an AC voltage 
through the power control/conversion unit 110 and provides a 
DC voltage to the battery 130, thereby charging the battery 
130. Rectifiers are generally used in transformers and are well 
known to those skilled in the art. Therefore, a detail descrip 
tion thereof will be omitted. 
The inverter 160 is an electrical circuit element or device 

for converting a DC voltage into an AC voltage. In FIG.3, the 
inverter 160 is supplied with a DC voltage through the battery 
130 and provides an AC voltage to the power control/conver 
sion unit 110. As a result, it is possible to charge a battery of 
another mobile device. Inverters are generally used in trans 
formers and are well known to those skilled in the art. There 
fore, a detail description thereof will be omitted. 
The power control/conversion unit 110 is coupled to one of 

the rectifier 120 and the inverter 160 so that the mobile device 
100 can be supplied with energy from another device (the 
load mode) or provide energy to another device (the source 
mode). The power control/conversion unit 110 controls input 
and output levels of AC and DC voltages. Further, the power 
control/conversion unit 110 operates in the load mode when 
the mobile device 100 is to be supplied with energy or in the 
source mode when the mobile device 100 is to supply energy. 
The charge sensor unit 140 checks the charge state of the 

battery 130 and supplies the user interface unit 150 with 
information on whether the battery 130 needs to be charged or 
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whether the battery has enough charge to Supply energy to 
another device and information on whether the power control/ 
conversion unit 110 will be coupled with the rectifier 120 or 
the inverter 160. 

The communication unit 170 performs wireless communi 
cation, detects other mobile devices existing within a prede 
termined distance, receives information on the states of the 
other mobile devices, and controls whether the mobile device 
can be charged by any one of the other mobile devices. When 
the communication unit is made to further performan authen 
tication process, it is possible to prevent an unauthenticated 
device from being Supplied with energy from another device. 
In order to detect devices existing within a predetermined 
distance, the communication unit can perform communica 
tion using radio frequency (RF) signals. For example, Near 
Field Communication (NFC), ultraviolet (UV) communica 
tion, Bluetooth, Zigbee, and other communication techniques 
can be applied. When NFC is used, it is possible to perform 
communication even in an environment in which there are 
many disturbing factors. Further, other RF techniques can be 
applied. 
An inductive coil 180 serves as the primary coil or the 

secondary coil according to whether the mobile device Sup 
plies energy or is Supplied with energy, as described with 
reference to FIG. 2. 

The inductive coil 180 performs the function of the sec 
ondary coil when the mobile device is in the load mode, and 
performs the function of the primary coil when the mobile 
device is in the source mode. 

The user interface unit 150 outputs information received 
through the charge sensor unit 140 and the communication 
unit 170. The user interface unit 150 may receive input about 
whether the mobile device will be set to the source mode or 
the load mode or which device will be selected in the load 
mode. When a plurality of mobile devices are in the source 
mode, it is possible to select a specific mobile device on the 
basis of the amount of charge in the individual mobile 
devices. 

FIG. 4 is a view showing two mobile devices according to 
an exemplary embodiment of the invention, which perform 
charging in a non-contact manner. In FIG.4, a first device 101 
is in the load mode, and a second device 102 is in the source 
mode. 

A power control/conversion unit 111 of the first device 101 
is connected to a rectifier 121, and the rectifier 121 converts an 
AC voltage into a DC voltage and provides the DC voltage to 
a battery 131 to charge the battery 131. 
A power control/conversion unit 112 of the second device 

102 is connected to an inverter 162. When the inverter 162 
converts a DC voltage charged in a battery 132 into an AC 
Voltage and Supplies the AC Voltage to the power control/ 
conversion unit 112, the power control/conversion unit 112 
provides energy to the first device 101. 

Communication units 171 and 172 of the two mobile 
devices perform information exchange required for a process 
of providing and receiving energy. A charge sensor unit 141 of 
the first device 101 continuously checks the charge of the 
battery and provides information on the charge to the power 
control/conversion unit 111 to prevent excessive charging of 
the battery. The power control/conversion unit 111 controls 
energy reception Such that the received energy is used to 
charge the battery 131 according to the charging requirements 
and the capacity of the battery 131. 
A charge sensor unit 142 of the second device 102 continu 

ously checks the amount of charge in the battery 132 and 
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6 
provides information on the charge of the battery to the power 
control/conversion unit 112 to prevent excessive charging of 
the battery. 
An example of a process in which the two mobile devices 

share energy in a non-contact manner will now be described. 
A user having the first device 101 is informed through a user 
interface unit 151 that the battery does not have enough 
charge. The charge sensor unit 141 measures the charge state 
of the battery and communicates with the communication 
unit about the charge state of the battery. Rechargeable bat 
teries such as the battery 131 of the first device 101 can be 
installed in devices, such as a notebook computer, a PDA, an 
MP3 player, and a game console, and have different Voltages, 
currents, and capacities. The battery can be formed of for 
example, a nickel metal hydride (NiMH) battery or a lithium 
ion battery. 
When informed that the amount of charge in the battery is 

not enough, the user can charge the battery. The communica 
tion unit 171 receives information on whether charging can be 
performed by a neighboring device and outputs the received 
information to the user interface unit 151. Alternatively, it is 
possible to automatically select a specific device to be used 
for charging. The device selection and output can be realized 
in Software, and each device can be detected according to the 
output power of an RF signal of a communication unit. 

In order to charge the battery 131 by receiving energy from 
the selected second device 102, the power control/conversion 
unit 111 and the rectifier 121 of the first device are connected 
with each other to supply energy to the battery 131. An 
inductive coil 181 coupled with the power control/conversion 
unit 111 serves as a secondary coil of a transformer. The first 
device is switched to the load mode. 
The second device 102 is in the source mode and the power 

control/conversion unit 112 is connected to the inverter 162. 
DC energy of the battery 132 is converted into an alternating 
current by the inverter 162, and the alternating current is 
supplied to the first device 101 through the inductive coil 182 
serving as a primary coil of a transformer. The charge sensor 
unit 142 checks the amount of charge in the battery 132 and 
provides information on the charge of the battery to the power 
control/conversion unit 112 to prevent excessive charging of 
the battery. 
The communication unit 171 of the first device 101 and the 

communication unit 172 of the second device 102 transmit 
and receive data required for charging. Further, the commu 
nication units can perform authentication with respect to each 
other Such that charging is performed between authenticated 
devices. 

FIG. 5 is a view showing a case in which a plurality of 
mobile devices are charged by one mobile device according to 
an exemplary embodiment of the invention. 
A first device 103 and a second device 106 receive energy 

from a third device 104. The second device 106 and the third 
device 104 each have two inductive coils, and can operate in 
the load mode or the source mode. 
An inductive coil 184 of the third device 104 is coupled 

with an inductive coil 183 of the first device 103 so as to 
supply energy, and an inductive coil 185 of the third device 
104 is coupled with an inductive coil 187 of the second device 
106 So as to supply energy. 

In order for the devices to share energy by inductive cou 
pling, the inside of each device needs to be shielded from an 
electric field or a magnetic field. The distance between the 
devices sharing energy is narrowed in order to minimize the 
effect of electromagnetic waves on the human body. For 
example, the distance within which the communication units 
communicate with each other can be equal to or more than 1 
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m. However, when the device shares energy in the Source or 
load mode with a specific device, the distance between the 
two devices may be 10 cm or less. 

FIG. 6 is a flowchart showing an operation in the load mode 
in which a mobile device according to an exemplary embodi 
ment of the invention receives energy from another mobile 
device. 

First, the charge state of the battery is checked (S210). The 
charge state of the battery is checked by the charge sensor 
unit. When the battery needs to be charged (Yes in S220), a 
process of receiving energy is performed. When the battery 
does not need to be charged (No in S220), the charge sensor 
unit periodically checks the charge state of the battery (S210). 
When the battery needs to be charged, a device capable of 
operating in the source mode is detected among neighboring 
devices (S230). The mobile device performs local area com 
munication with the neighboring devices through a local area 
communication unit so as to detect the amounts of charge in 
the neighboring devices. The detected charge states of the 
neighboring devices are output (S240). A specific device is 
selected among the neighboring devices through the user 
interface unit (S250). Alternatively, it is possible to automati 
cally select a special device without requiring input from the 
user. It is checked whether the selected mobile device can 
operate in the source mode (S260). For example, the selected 
mobile device may be set so as not to operate in the Source 
mode. Further, in a case in which the selected mobile device 
operates in the source mode only when the two devices 
authenticate each other, if the authentication fails, the 
selected mobile device does not operate in the source mode. 
When the selected mobile device cannot operate in the source 
mode, another mobile device can be selected. 
When the selected mobile device (hereinafter, referred to 

as a source device) can operate in the source mode, the mobile 
device to be charged is switched to the load mode (S270). 
When the mobile device to be charged is switched to the load 
mode, the rectifier is connected to the battery and the power 
control/conversion unit such that energy can be received from 
the outside. Further, the inductive coil is set as the secondary 
coil (S280). Energy is received from the secondary coil and 
the primary coil of the source device (S290). The charge state 
of the battery can be checked while the energy is being 
received such that the battery is prevented from being exces 
sively charged. 

FIG. 7 is a flowchart showing the operation of the mobile 
device according to an exemplary embodiment of the inven 
tion when the mobile device is in the source mode for pro 
viding energy to another mobile device. 
The charge state of the battery is transmitted to a mobile 

device requiring charging (referred to as a charge device) 
(S310). The source device receives data instructing the source 
device to operate in the source mode from the charge device 
(S320). The source device performs an authentication process 
with respect to the charge device (S330). This is to prevent the 
Source device from being discharged by an unauthenticated 
device. Next, it is determined whether the authentication pro 
cess succeeded (S340). When the authentication fails, the 
Source device does not provide energy. 
When the authentication succeeds, the source device per 

forms an operation for Supplying energy. First, the Source 
device is switched to the source mode (S350). As described 
above, in order for the source device to be switched to the 
source mode, the inverter is connected to the battery and the 
power control/conversion unit such that the power of the 
battery can be supplied to the charge device. Then, the induc 
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8 
tive coil is set to the primary coil (S360). Next, the source 
device provides energy to the charge device by using the 
power of the battery (S370). 

While providing energy, the source device can check the 
charge state of the battery such that the battery is prevented 
from being excessively discharged. 

FIG. 8 is a conceptual view showing a setup of mobile 
devices according to an exemplary embodiment of the inven 
tion. 
The user can make mobile devices that operate using bat 

teries, such as a cellular phone 60, a PDA 70, and a notebook 
computer 80, share power. For example, when the charge of 
the battery of the PDA is not enough, it is possible to charge 
the battery of the PDA by using the battery of the notebook 
computer in a non-contact or wireless manner. At the same 
time, the battery of the notebook computer can charge the 
battery of the cellular phone 60. 
The invention can be applied to devices constituting a 

Personal Area Network (PAN) as well as to cellular phones, 
PDAs, notebook computers, and other multimedia devices 
Such that devices within a predetermined distance range can 
share power. 

It will be apparent to those skilled in the art that various 
modifications and changes may be made without departing 
from the scope and spirit of the present invention. Therefore, 
it should be understood that the above exemplary embodi 
ments are not limitative, but illustrative in all aspects. The 
scope of the present invention is defined by the appended 
claims rather than by the description preceding them, and 
therefore all changes and modifications that fall within metes 
and bounds of the claims, or equivalents of Such metes and 
bounds are therefore intended to be embraced by the claims 

According to an exemplary embodiment of the invention, 
bi-directional charging can be performed between mobile 
devices in a non-contact manner, whereby the mobile devices 
can share power. 

Further, according to another exemplary embodiment of 
the invention, since charging can be performed without any 
fixed AC power charger, the mobility of a mobile device can 
be improved, and mobile devices can share power regardless 
of the battery type of individual mobile devices. 
What is claimed is: 
1. An apparatus for wirelessly sharing power, the apparatus 

comprising: 
a first battery which supplies power; 
a rectifier which is Supplied with an alternating current 

(AC) Voltage, converts the AC Voltage into a direct cur 
rent (DC) voltage, and outputs the DC voltage; 

an inverter which is supplied with the DC voltage, converts 
the DC voltage into the AC voltage, and outputs the AC 
Voltage; 

a power control and conversion unit which is connected to 
the rectifier or the inverter and Supplying power to 
charge the first battery or a second battery that is pro 
vided in an external device as a power supply for the first 
battery; 

a first communication unit which communicates with the 
external device; and 

a charge sensor unit which senses a charge state of the first 
battery, 

wherein the charge sensor unit receives a charge state of a 
neighboring device through the first communication unit 
ifa remaining amount of charge in the first battery is less 
than a certain amount, and 

wherein the charge sensor unit does not receive the charge 
state of the neighboring device through the first commu 
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nication unit if the remaining amount of charge in the 
first battery is not less than the certain amount. 

2. The apparatus of claim 1, further comprising a user 
interface unit which outputs the charge state of the neighbor 
ing device received by the first communication unit. 

3. The apparatus of claim 1, wherein the first communica 
tion unit performs authentication with a second communica 
tion unit of the external device. 

4. The apparatus of claim 1, further comprising an induc 
tive coil which is connected to the power control and conver 
sion unit, and is set as a primary coil or a secondary coil so as 
to operate as a transformer together with the external device. 

5. The apparatus of claim 1, further comprising a first 
inductive coil which is connected to the power control and 
conversion unit; 

wherein, if an amount of charge in the first battery is less 
than a certain amount, in order to charge the first battery, 
the power control and conversion unit is connected to the 
rectifier, the first inductive coil is set as a secondary coil, 
the first communication unit transmits to the external 
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device data instructing the external device to be set to a 
power Supply mode, and a second inductive coil of the 
external device is set as a primary coil. 

6. The apparatus of claim 5, wherein, if the first commu 
nication unit receives from the external device data instruct 
ing the apparatus to be set to a power Supply mode, in order to 
Supply power to the external device, the power control and 
conversion unit is connected to the inverter, and the first 
inductive coil coupled with the power control and conversion 
unit is set as the primary coil. 

7. The apparatus of claim 1, wherein the first communica 
tion unit performs communication using Near Field Commu 
nication. 

8. The apparatus of claim 1, wherein the communication 
unit receives and transmits data through a radio frequency tag. 

9. The apparatus of claim 1, wherein the charge sensor unit 
periodically checks the remaining amount of charge of the 
first battery if the remaining amount of charge in the first 
battery is not less than the certain amount. 
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