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Description

BACKGROUND OF THE INVENTION

Field of the Invention

[0001] The present invention relates to a cellular phone according to the preamble of claim 1. The cellular phone
comprises a wireless charger, and more specifically, a receiver for a wireless charging system, which provides a new
design structure for efficiently receiving power wirelessly transmitted from the wireless charger.

Background of the Related Art

[0002] Techniques of providing wireless transmission and reception units in an electronic device and accomplishing
wirelessly charge are under development. Mobile communication terminals are developed in a variety of forms recently,
and therefore, there are charging jacks as diverse as various forms of power chargers. Although a problem of compatibility
between the chargers arises accordingly, since the charging jacks are standardized to a 24-pin charging jack, the problem
of compatibility between the chargers has been solved for users.
[0003] However, since charging is still accomplished through a long cable wired between a charger and a device,
users considerably suffer from troubles and inconvenience due to the limitation on distance. In addition, when a plurality
of terminals is charged using one charger, there is a problem in that the users can be troubled due to manual attachment
and detachment of the charger and the terminal jack or the terminal can be damaged due to abrasion or damages of a
connection part.
[0004] However, since the specification and shape of a terminal are different among devices in a connection terminal
type, users suffer from difficulties of repeatedly purchasing a new charging device, and this method generates a new
problem of discarding previously used chargers when a new device is purchased.
[0005] In addition, a non-contact type magnetic induction method, i.e., a wireless charging method, has been devised
to solve the above problems. The non-contact type charging method is a method of providing current of a charging
parent, i.e., energy, to the battery of a portable electronic device through inductive coupling, by configuring a primary
circuit operating at a high frequency in the charging parent and configuring a secondary circuit at the battery side, i.e.,
in a portable electronic device or the battery. The non-contact type charging method using the inductive coupling is
already used in some application fields (e.g., an electric toothbrush, an electric shaver and the like).
[0006] However, when the non-contact type charging method is desired to be applied to a portable electronic device,
such as a cellular phone, a portable MP3 player, a CD player, an MD player, a cassette tape player, a notebook computer,
a PDA or the like, variation of charging efficiency generated according to the position of placing the portable electronic
device or the battery should be improved, in addition to the required condition of reducing the volume and weight which
will be added to the battery.
[0007] However, when the non-contact type charging method is applied to a cellular phone or a smart phone, needless
to say that the variation should be improved, there is a problem in that since various types of wireless chargers are
released in a predetermined method, the wireless chargers cannot charge a battery if the charging methods are different.
[0008] Furthermore, the non-contact type charging method provides only one coil, and a design specification between
coils is not determined, and, in addition, an accurate structure of placing a coil in a terminal is not described.
[0009] A communication device comprising a charging circuit of the above mentioned type is disclosed in US
2010/0311327 A1. Although this phone can be wirelessly charged it is desirable to find a more compact structure with
reduced interference between the communication and the wireless charging circuit. Further charging circuits are known
from the EP 2 328254 A2, the US 2011/0031928 A1 and the EP 2 367 262 A2.
[0010] In addition, in KR 10 09 28 439 B1 a lower core is provided to be placed between a first upper core (coil) and
a second upper core, and a control unit determines which of the lower core, the first upper core and the second upper
core receives a signal transmitted from a non-contact point power reception apparatus and controls transmission of a
power signal through a corresponding core in correspondence to a result of the determination. However, a coil (antenna)
having a composite function is not presented, and an optimal design condition or structure is not presented.
[0011] In addition, in KR 10 09 71 714 B1, the inductive pattern core of the primary core unit is provided with a lower
core layer having a plurality of cores formed on the top of a PCB base and an upper core layer having a plurality of cores
formed on the top of a gap panel on the lower core layer, and although the lower core layer and the upper core layer
are positioned to intersect with each other to be provided as multiple layers, a structure of a core (antenna) having a
composite function is not presented, and an optimum design condition is not specifically presented.
[0012] In addition, although KR 10 10 01 262 B1 provides a rechargeable cellular phone case including a support for
detachably resting a portable terminal; and a charging module provided in the support to accomplish wireless charge
when the portable terminal is rested on the support as the magnetic fields generated by the power supplied from outside
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are transferred to the portable terminal side by electromagnetic induction, it also does not present a structure of a core
(antenna) having a composite function and does not specifically present an optimum design condition.
[0013] Accordingly, it is necessary to develop a wireless charging method having both a composite function and an
optimum design condition.

SUMMARY OF THE INVENTION

[0014] Therefore, the present invention has been made in view of the above problems, and it is an object of the present
invention to provide a design structure of a wireless power reception unit in order to effectively receive power transmitted
from a wireless power transmission unit in a wireless charging system, and specifically, to provide a new shape of a coil
and a structure of selecting and designing the coil.
[0015] This object is achieved by a cellular phone according to claim 1.
[0016] According to one aspect of the present invention, in a receiver for a wireless charging system capable of
receiving power energy using non-contact type magnetic induction, when the receiver for a wireless charging system is
provided with a coil 52 capable of receiving the power energy and a part for generating a predetermined output power
from the power energy received by the coil, the receiver for a wireless charging system is provided in a portable terminal
60, and an NFC coil 51 is further provided outside of the coil, and a ferrite sheet 59 is further provided at the coil and
the NFC coil.
[0017] The NFC coil and the coil are spaced apart from each other, and a spaced distance is between 1 to 10mm.
The part includes a control unit 10 for controlling reception of wireless power, and when the portable terminal is provided
with a main CPU 110 for controlling the portable terminal, the main CPU controls the wireless charge receiver.
[0018] When a battery is embedded in the portable terminal, the coil is provided on a surface of the battery embedded
in the portable terminal, and a part 55a of the wireless charge receiver is provided on a side surface of the battery.
[0019] In addition, a PCB substrate 55 provided with the part and a substrate 50 provided with the coil are separated
and bent in two pieces, and the part is provided on the side surface of the battery and the substrate 50 of the coil is
provided on the surface of the battery, and the substrate 55 provided with the part and the substrate 50 provided with
the coil are connected to each other using a flexible connection line 57.
[0020] On the other hand, when the part 55a is provided on the side surface of the battery, the part exists between
the substrate 50 and the side surface of the battery, and the coil is provided in a lower case 61 of the portable terminal.
[0021] In addition, the coil is provided in the lower case of the portable terminal in a method of attaching the coil to
the lower case 61 and attaching a film 62 thereon, and a circuit path of data received through the NFC coil and a circuit
path for transferring the power energy received through a wireless power reception coil are separated from each other,
and the two coils are separated in terms of circuit.
[0022] At this point, if wireless power energy is received through the coil, power of the NFC coil is turned off.
[0023] In another embodiment of the present invention, a ferrite sheet provided at the coil and the NFC coil is integrated
in one piece. Then, a space is constructed by forming a groove on the ferrite sheet, and the coil and the NFC coil are
provided in the space, and the coil and the NFC coil are provided on a surface of the ferrite sheet, and the ferrite sheet
is also provided between the coil and the NFC coil.
[0024] In addition, the ferrite sheet is made of manganese or zinc, and the ferrite sheet is made of manganese oxide,
zinc oxide or iron oxide, and whether or not a wireless charger and an NFC are used is displayed on a display screen
of the portable terminal.
[0025] Meanwhile, the coil is two or more overlapped coils, and when the coil is provided on a surface of a battery,
an area where the coil is provided is 40 to 90% of an area of the surface of the battery, and when the coil is provided
on a surface of a case, an area where the coil is provided is 40 to 90% of an area of the surface of the case.
[0026] In addition, the ferrite sheet and the coil are manufactured as a film and attached to a battery or a case, and
the coil is provided on an inner surface of a case and attached using a protection film or the coil is provided on an outer
surface of a case and attached using a protection film.
[0027] In addition, the coil is provided inside a case, the coil is provided on a surface of a battery and a protection film
is provided on the coil, and two or more types of coils respectively having a different characteristic may be provided,
and an NFC module for controlling the NFC coil and an MCU for controlling the coil are separately provided, and a main
CPU of the portable terminal controls the NFC module and the MCU or the main CPU of the portable terminal directly
controls the NFC coil and the coil.

BRIEF DESCRIPTION OF THE DRAWINGS

[0028]

FIG. 1 is a block diagram showing a reception unit of a wireless charging system of the present invention.
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FIG. 2 is a view showing another embodiment of a charging method.
FIGs. 3 and 4 are views showing coils of the present invention in detail.
FIGs. 5 to 7 are views showing embodiments of arranging multiple coils.
FIG. 8 is a view illustrating the principle of a wireless charger.
FIGs. 9 and 10 are flowcharts illustrating the present invention.
FIGs. 11 to 17 are views showing embodiments describing a one chip construction method and the configurations
of block diagrams.
FIGs. 18 to 23 are views showing embodiments of providing a reception unit on the surface of a battery.
FIGs. 24 to 27 are views showing an embodiment of attaching a reception unit on the side surface of a battery travel
charger.
FIGs. 28 to 31 are views showing embodiments of forming a loop coil inside the case of a device.
FIG. 32 is a view showing a domain where a loop coil is formed in a lower case.
FIGs. 33 to 37 are views showing arrangements of a wireless power reception coil 52 and an NFC coil 51.
FIGs. 38 to 40 are views showing embodiments describing controls between coils.
FIGs. 41 to 44 are views showing embodiments of providing a ferrite sheet.
FIG. 45 is a view showing an embodiment of a structure directly forming coils on a ferrite sheet.
FIGs. 46 to 49 are views showing other embodiments of providing coils.

DETAILED DESCRIPTION OF THE PREFERRED EMBODIMENT

[0029] A design structure of a wireless power transmission and reception unit is provided in order to effectively transmit
and receive wireless power in a wireless charging system, and a feasible structure for enhancing the efficiency of
transmitting and receiving wireless power energy is provided.
[0030] Hereafter, a design structure of a reception unit for a wireless charging system according to an embodiment
of the present invention will be described in detail. The scope of protection is defined by the claims.

- Embodiment 1 -

[0031] FIG. 1 is a block diagram showing a reception unit of a wireless charging system of the present invention.
[0032] Generally, a wireless charging system is configured of a transmission unit for transmitting power energy and
a reception unit for receiving the power energy, and the transmission unit periodically drives a sensor to sense a pre-
determined signal and determines whether or not a charge request signal is sensed. When a charge request signal is
sensed, a power transmission unit of the transmission unit is turned on. Then, the transmission unit confirms battery
voltage of the receiving side through a signal of the reception unit, and if a charge enable state is confirmed, transmission
of power is performed.
[0033] At this point, if the wireless charging system enters into the above state, the reception unit receives the power
energy, and power is charged into the battery of the reception unit. That is, the block diagram of FIG. 1 shows an effective
design structure of the reception unit provided to effectively construct such a general wireless charging system.
[0034] There is provided an antenna loop coil substrate 50 for primarily receiving wireless power, and multiple coils
are especially provided in the present invention. That is, a WPC type coil 52, a KTP type coil 53 and an antenna coil 51
used for near field communication (NFC), which is a short range communication, are provided on the loop coil substrate
50 of the present invention. In addition, the coils 51, 52 and 53 are provided on one substrate.
[0035] At this point, as shown in the figure, the antenna coil 51 used for NFC is provided at the outermost side.
[0036] In addition, in the above descriptions, there are provided a ZigBee 11 which is a communication module for
transmitting and receiving signals with the transmission and reception unit, a control unit 10 for controlling each of signals
and parts using a predetermined program, and a converter 12 for adjusting voltage or power to be finally fit for the voltage
of a battery of a cellular phone 60 or the like. At this point, the converter 12 may perform a function of increasing or
decreasing the voltage according to a situation and may also increase or decrease the energy.
[0037] In addition, another characteristic of the present invention is providing a WPC matching part 14 and a KTP
matching part 15. That is, in the present invention, there are a WPC type coil 52 and a KTP type coil 53, and the matching
part 14 or 15 functions to receive power energy by selecting either of the two types.
[0038] That is, since inductance of each coil is different, the matching part 14 or 15 matches inductance of the coil to
the communication part.
[0039] FIG. 2 is a view showing another embodiment of a charging method.
[0040] A charging controller 17 may be provided between the converter 12 and the battery 70 in order to directly charge
the battery 70. At this point, the charging controller may be provided in the form of a charging integrated circuit (IC). It
may be referred to as a so-called charging management controller, and it is apparent that a variety of methods such as
a pulse method, a linear method, a switch method and the like may be applied.
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[0041] FIGs. 3 and 4 are views showing coils of the present invention in detail.
[0042] Although the substrate is not shown in the figure, it is apparent that multiple coils are provided on a flexible
resin substrate or a general substrate (e.g., a plastic or metallic substrate). In addition, as shown in FIG. 3a, the NFC
coil 51 is provided at the outermost side to be the largest coil, and the WPC coil 52 and the KTP coil 53 are provided
inside thereof.
[0043] At this point, the KTP coil 53 is formed of two coils (an inner coil and an outer coil), and the WPC coil 52 is
formed between the two coils. In addition, like the shapes of the coils shown in the figure, the WPC coil 52 is provided
in the form of a spiral coil by directly winding a coil of an electrical wire style such as copper, and the KTP coil 53 and
the NFC coil are provided in the form of a thin film (a coil of a thin film style formed through an etching process after
deposition or print coating) on the substrate.
[0044] Accordingly, a substrate in the present invention may be a base substrate (a PCB or a substrate of metal or
resin) for forming a loop coil by coating or a substrate only for supporting a loop coil. At this point, it is apparent that the
substrate for supporting a loop coil may be a substrate of simple meaning for fixing a spiral coil on a plate (a hard or
flexible plate made of metal or resin). That is, it may be a form of attaching a spiral coil on a substrate using a tape or
an adhesive.
[0045] Meanwhile, in still another embodiment of the present invention, there is provided a method of providing a coil
in another part.
[0046] FIG. 4 is a view showing still another embodiment of different kinds of coils.
[0047] For example, if an inductance value of the KTP type coil is 3mH and an inductance value of the WPC type coil
is 9mH, the number of turns of each corresponding coil will be different. Accordingly, as shown in the figure, the WPC
coil is used by connecting lead wires 52a and 52b at both ends of the coil 52, and the KTP coil is used by connecting
lead wires 52c and 52b at the middle and one end of the coil 52. In addition, the WPC lead wires 52a and 52b are
connected to the WPC matching part 14, and the KTP lead wires 52b and 52c are connected to the KTP matching part 15.
[0048] Then, wireless power energy is received through the coil connected to a lead wire which is connected to a
matching part selected by the control unit 10.
[0049] FIGs. 5 to 7 are views showing embodiments of arranging multiple coils.
[0050] FIG. 5 is a view of an embodiment showing a state of two overlapped coils. That is, in the wireless charging
system, coils of different charging methods are provided in a coil set (e.g., if a B type charging coil is wound inside or
outside of an A type charging coil or a lead wire is provided in the middle of a coil and a different charging method can
be selected, these coils are referred to as a coil set).
[0051] In addition, it shows a case of overlapping two coil sets.
[0052] FIG. 6 is a view of an embodiment showing a case of overlapping three coil sets, and FIG. 7 is a view showing
an embodiment of two or more coil sets that are not overlapped.
[0053] As shown in the figures, when multiple coils are provided regardless whether or not the coils are overlapped,
the coils sets may be applied as a transmission unit coil or a reception unit coil.

- Embodiment 2 -

[0054] FIG. 8 is a view illustrating the principle of a wireless charger.
[0055] FIG. 8 shows a general structure of a wireless charger for supplying power energy. First, a reception unit 200
has a structure of connecting the antenna loop coils 52 and 53 to a condenser C in series, and a transmission unit 300
also has a structure of connecting an antenna loop coil 31 to a condenser C in parallel. The only difference is that the
transmission unit 300 is further provided with a resonance filter, and the resonance filter is configured as a structure of
connecting the coil 62 and the condenser C in series. At this point, it is apparent that the series and parallel connections
of the loop coils and the condensers can be changed.
[0056] A method generally used in a wireless charger is a wireless power consortium (WPC) method, and the WPC
method generally has following conditions in order to transfer wireless power energy.
[0057] "Voltage: 7 to 15V (in the case of the reception unit), Frequency: 100 to 200kHz, Current: 5V(0.7A), Power:
3.5W, Inductance value of coil: 8 to 12 micro Henry"
[0058] Meanwhile, the coil and the condenser have a structure of being connected in series. When the wireless power
energy is transferred, the antenna loop coils 52 and 53 are used as a medium, and the antenna loop coils 52 are 53
have a structure of being connected to the condenser in series.
[0059] Meanwhile, the KTP method developed by the company of the inventors has the following characteristics.
[0060] "Voltage: 7 to 24V (in the case of the reception unit), Frequency: 1 to 6.78kHz, Current: 5V(1A), Power: 5W,
Inductance value of coil: 600nH (nano Henry) to 2 micro Henry"
[0061] At this point, it does not mean that the voltage and current values shown above are exactly matched to the
numbers shown above, and apparently, they show only a range.
[0062] Anyway, the biggest difference between the WPC method and the KTP method is a difference in an inductance
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value and in a frequency value of the coil. First, a reference value of the frequency difference may be set to 1MHz. That
is, the WPC method has a low frequency lower than 1MHz, and the KTP method has a high frequency higher than 1MHz.
[0063] However, as actually used frequencies, the WPC method uses a frequency of 100 to 200KHz, and the KTP
method uses a high frequency higher than 6 to 8MHz.
[0064] In addition, as an inductance value of the coil, the WPC method uses "8 to 12 micro Henry", and the KTP
method uses "600 nano Henry to 2 micro Henry".
[0065] The KTP method having the above characteristics is highly advantageous. For example, since even a part for
generating a frequency uses a high frequency, the part can be miniaturized (a high frequency generally reduces the
size of a part), and by reducing the inductance value of the coil, a coil formed by printing on a PCB substrate (or a resin
substrate) may be used instead of a spiral coil.
[0066] Since coils are formed on a substrate, it is advantageous in mass production and has an effect of reducing a
unit price. In addition, the number of turns of a coil (the number of windings) exceeds 50 times in the WPC method, but
the KTP method may reduce the number of turns to be less than 50.
[0067] Meanwhile, the number of turns is a number mentioned based on a criterion applied to a cellular phone. It is a
number generally calculated for a general cellular phone having an area less than 100 square centimeters in maximum.

- Embodiment 3 -

[0068] FIGs. 9 and 10 are flowcharts illustrating the present invention.
[0069] First, FIG. 9 will be described. A wireless charging system is configured of a transmission unit for transmitting
power energy and a reception unit for receiving the power energy. If the reception unit transmits a signal requesting
transmission of power energy to the transmission unit, the transmission unit which periodically drives a sensor to receive
a predetermined signal receives a charge request signal and transmits a charging signal to the reception unit. That is,
the signal received by the reception unit through a near field communication module 16 in this general procedure is
transmitted to the control unit 10, and the control unit 10 exchanges signals with the transmission unit in a predetermined
method (steps 150 and 152).
[0070] Then, after exchanging the communication signals with each other in a predetermined method, the reception
unit receives power energy (step 153). At this point, the present invention provides a design structure capable of receiving
power energy of different methods.
[0071] That is, if the charging method of the transmission unit can be distinguished based on the near field commu-
nication signal, a corresponding matching part is selected and activated, and a coil connected to the patching part is
activated as a result (steps 154 and 160).
[0072] As a result, the power energy is received through an antenna loop coil connected to the matching part selected
by the control unit 10.
[0073] That is, the near field communication signal may include a signal for identifying a charging method, and if the
charging method is identified, a corresponding matching part can be immediately selected. Here, selecting a correspond-
ing matching part is the same as the description of the block diagram of FIG. 1. (It means that the process may directly
proceed from step 154 to step 160 in FIG. 6.)
[0074] Meanwhile, if a charging method cannot be selected through the near field communication signal, the charging
method can be selected by analyzing a value of magnitude of the wireless power energy transmitted from the transmission
unit (steps 156 and 158). As is described in FIG. 8, the WPC method and the KTP method respectively have a different
voltage, frequency, impedance or inductance value, and a charging method is identified by analyzing these values. In
addition, the charging method is identified by the control unit 10 in a predetermined way. Then, if the charging method
is identified, a corresponding matching part is selected (step 160).
[0075] The reason why the control unit 10 may identify a charging method is that the characteristic values of each
method are previously stored in the control unit 10 or memory (although it is not separately mentioned in the present
invention, it is apparent that a memory device is provided to perform a predetermined algorithm), and a charging method
is identified based on the stored values.
[0076] If a corresponding matching part is selected and activated, a corresponding coil is also activated, and the
wireless power energy is received (steps 162 and 164). If the wireless power energy is received through the antenna
coil 52 or 53, the converter 12 is controlled by the control unit 10 to generate 5V voltage that can be finally charged in
the battery, and thus the battery is charged (step 166).
[0077] That is, the control unit 10 determines a conversion ratio of the converter based on a selected method, and the
converter converts and finally outputs a voltage or power in proportion to the ratio (step 168).
[0078] At this point, the flowchart of FIG. 9 provides a method of receiving power energy transmitted in two methods
by the transmission unit in the wireless charging system. That is, if the power energy is transmitted in a method among
the two determined methods, the reception unit selects a method capable of receiving the transmitted power energy
and receives the power energy.
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[0079] However, when the reception unit selects a method capable of receiving the transmitted power energy, it is not
that the method should be selected only from the two methods. That is, if a method can be identified and selected based
on the inductance, impedance, voltage, frequency, near field communication symbol or the like of a coil, and the power
energy can be transmitted by selecting one of three or more power energy transmission methods, the reception unit
may select a reception method and receive the power energy in the end.
[0080] For example, there may be other methods in addition to the WPC method and the KTP method, and the
transmission unit may transmit the power energy in a method other than the two methods. Even in this case, a method
of transmitting the power energy is also determined based on the inductance, impedance, voltage, frequency, commu-
nication symbol or the like of a coil, the reception unit may select a corresponding method and receive the power energy.
[0081] FIG. 10 is a view showing another embodiment of selecting a charging method by analyzing a state.
[0082] If wireless charging is started, power energy is transmitted and received (steps 100 and 102).
[0083] If a charging method of a switch or menu type is manually selected, a corresponding antenna coil may be
selected (steps 104 and 110) (since a general method may be used as a selection method, a separate description of
the manual selection method will be omitted in the present invention).
[0084] If a charging method is automatically selected, the charging signal of the reception coil 52 or 51 is analyzed.
The voltage, frequency or impedance may be analyzed. In addition, a corresponding coil is selected according to the
analyzed value (steps 104 to 110).
[0085] In addition, the coil is allowed to have a value corresponding to the analyzed voltage, frequency or impedance
value (step 112). For example, if a charging method is selected by analyzing the frequency value, the coil of the reception
unit has a frequency value of the selected method.
[0086] If a charging method is selected as described above, transmission and reception of wireless power energy
occurs, and the battery is charged.

- Embodiment 4 -

[0087] FIGs. 11 to 17 are views showing embodiments describing a one chip construction method and the configurations
of block diagrams.
[0088] Constructing parts as one chip may be an important means to simplify the parts and reduce the manufacturing
cost, and FIG. 11 is a view showing the parts which can be constructed as one chip in one block 100.
[0089] That is, a control unit 10, a communication module (ZigBee), a converter 12, matching parts 14 and 15 and a
communication part 13 may be constructed in one chip to be configured as one part.
[0090] Meanwhile, each of the parts may be configured so as to receive wireless power energy while a battery is
embedded in a cellular phone or an electronic device when the wireless power energy is received. In this case, a part
of the cellular phone or a main CPU 110 of the electronic device may function as the control unit 10 of the reception unit
in order to reduce the cost of the parts.
[0091] In addition, FIG. 12 is a view showing an embodiment of this case. At this point, in the case where the parts of
the reception units are constructed as one chip, the communication module (ZigBee), the converter 12, the matching
parts 14 and 15 and the communication part except the control unit 10 may be constructed in one chip to be configured
as one part.
[0092] In addition, FIG. 13 is a view showing an embodiment of minimizing the parts of the reception unit by mounting
all the parts other than the antenna loop coil 50 and the antenna chip 16 in a cellular phone or an electronic device. FIG.
14 is a view showing a case where the main CPU 110 of the cellular phone or the electronic device performs the function
of the control unit 10 of the reception unit.
[0093] In the present invention, constructing parts as one part or one chip may mean integration of the parts. It means
that the parts may be configured as an integrated circuit (IC) through the integration or manufactured as one part through
micro electro mechanical systems (MEMS).
[0094] FIGs. 15 to 17 are views of still another embodiment showing a cellular phone control unit (a main CPU) 110
which controls a wireless charger.
[0095] FIG. 15 is a view showing an embodiment of a case in which a control unit 10 for controlling the wireless charger
is provided and a central processing unit (main CPU) 110 of a cellular phone controls the control unit 10.
[0096] FIG. 16 is a view showing a block diagram of an embodiment in which the cellular phone control unit 110 and
the wireless charger control unit 10 exchange information with each other.
[0097] If the wireless charger control unit 10 receives power energy, it transmits a receiving state to the cellular phone
control unit 110 (steps 120 and 122). Then, an antenna coil appropriate to a charging method is selected, and voltage
or power is converted considering an analysis value (refer to the above descriptions) (step 128).
[0098] Then, information on the selection method is also transmitted to the cellular phone control unit (step 130).
[0099] At this point, step 122 does not necessarily need to precede step 124. It may follow step 124 or 128.
[0100] FIG. 17 is a view showing an embodiment of a method of controlling wireless charge through a screen of a
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cellular phone.
[0101] If wireless charge is selected at a cellular phone (or a screen of a portable terminal), a screen 74 of the
embodiment described above may be displayed, and a date 71 is displayed and a charge history may be stored. In
addition, start and stop 72 of wireless charge may be selected, and a charging method 73 may be selected and displayed.
[0102] There is provided a reception unit for a wireless charging system, in which whether or not a wireless charger
and an NFC are used is displayed on the display screen of a portable terminal.
[0103] Meanwhile, it is apparent that the control as shown in FIG. 17 may be applied to all the cases of the embodiments
mentioned in the above figures.

- Embodiment 5 -

[0104] FIGs. 18 to 23 are views showing embodiments of providing a reception unit on the surface of a battery.
[0105] FIG. 18 is a view showing an antenna loop coil 50 and a part unit 55 of the reception unit mounted on the
surface of a battery 70, and it has a structure in which the area of the antenna loop coil 50 and the part unit 55 of the
reception unit is not wider than the surface of the battery. In addition, the part unit 55 is a view showing parts of the
reception unit provided on one substrate or on a substrate of the same layer and mounted on the surface of the battery.
[0106] FIG. 19 is a view showing a state of the part unit 55 and the loop coil 50 connected using a flexible connection
line 57 so as to be bent to each other. At this point, the flexible connection line 57 is a connection line made in a method
the same as that of a general flexible printed circuit (FPC), which is manufactured by printing a conductive line on a
flexible resin substrate. Of course, it does not necessarily need to use the FPC, but if two parts can be connected using
a flexible connection line, it is apparent that this may be applied to the present invention.
[0107] Here, an external connection terminal 56 is also provided, and the external connection terminal 56 is a terminal
for electrically connecting the battery to a cellular phone or an electronic device. At this point, the terminal 56 is provided
on the top surface of the part unit substrate 55.
[0108] FIG. 20 is a view showing a state of the part unit substrate 55 and the loop coil substrate 50 bent by the flexible
connection line 57. As shown in the figure, the external connection terminal 56 is provided on the top of the part unit
substrate 55 in order to provide a structure for connecting to outside when the part unit substrate 55 is bent. In this
manner, the loop coil substrate 50 is attached to the surface of the battery 70, and the part unit substrate 55 is attached
to the side surface of the battery 70.
[0109] Meanwhile, FIGs. 21 and 22 are views showing the principle of mounting the part unit substrate 55 on the side
surface of the battery 70. That is, the parts mounted on the part unit substrate 55 are formed to protrude as shown in
FIG. 14, and depressions 70a for placing the parts are provided on the side surface of the battery 70 so that the protruded
parts 55a may be attached on the side surface of the battery 70. A separate plastic structure is used to provide the
depressions on the side surface of the battery 70. That is, the depressions are not formed on the side surface of the
battery 70, but the separate plastic structure formed with the depressions is attached to the side surface of the battery 70.
[0110] Meanwhile, FIG. 22 is a view showing an embodiment of attaching the part unit substrate 55 on three side
surfaces, rather than attaching the part unit substrate 55 on one side surface as shown in FIG. 21. That is, the part unit
substrate 55 may be attached on one side surface or on two or three side surfaces, and, apparently, it may be attached
on four side surfaces in some cases.
[0111] In addition, it is configured such that the parts 55a are not shown when the part unit substrate 55 is attached
on the side surface of the battery 70 as shown in FIG. 20 and the parts 55a are shown when the part unit substrate 55
is detached from the side surface of the battery 70 as shown in FIG. 21 or 22. To this end, the parts 55a are formed on
the inner surface of the part unit substrate 55 from the viewpoint of attaching the part unit substrate 55 on the side surface
of the battery 70.
[0112] FIG. 23 is a view showing a domain where the antenna loop coil 52 is formed on the surface of the battery.
Generally, the battery 70 is not an exact rectangular shape, and the loop coil 52 is not a rectangular shape furthermore.
[0113] However, although the battery is not a rectangular shape, the rectangular shape can be formed using connection
lines on the four sides of the battery, and the rectangular shape of the loop coil 52 can be formed by connecting the
outermost parts of the loop coil 52. Although only one loop coil 52 is shown in FIG. 23, it is apparent that other loop coils
51 and 53 may be formed. That is, although a plurality of coils is used, a rectangular shape can be made by connecting
the outermost parts. Then, a domain where a coil is formed may be expressed.
[0114] If it is assumed that two sides of the rectangle of the battery are respectively BS1 and BS2 and two sides of
the rectangle of the loop coil are respectively BS1-1 and BS2-1, a ratio of the sides may be considered. If the area of
the loop coil formed on the surface of the battery 70 is too small, the magnetic field area of the wireless power is also
decreased, and thus the charging efficiency is lowered as much. Accordingly, it is apparent that the area of the loop coil
should be larger than a predetermined area. In addition, if the loop coils 51, 52 and 53 are formed on the surface of the
battery so as to be seen with naked eyes, an effect from the viewpoint of design should be considered.
[0115] In addition, a ratio of one side of the rectangle of the battery to one side of the rectangle of the loop coil may
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be considered taking into account these points, and since a ratio of 70% may be appropriate, the following relation may
be established.

[0116] In addition, if the part unit substrate 55 is also formed on the surface of the battery 70 as shown in the embodiment
of FIG. 18, the area occupied by the coil is relatively decreased, and thus the following relation may be considered.

[0117] At this point, although the maximum value of the ratio -may be 1.0, the ratio may be about 0.99 so that the
battery and the coil loop may have almost the same size.
[0118] In addition, if it is assumed that the ratio is 0.7, the area of the loop coil domain may be 49% or more of the
area of the rectangle of the battery. However, since the actual shape of the loop coil may be a circular shape or a
rectangular shape including curved lines and the inner side of the coil may be empty, the area of the pure loop coil must
be much smaller. That is, the actual area of the loop coil may be only 20 to 80% of the area of the domain.
[0119] Meanwhile, the antenna loop coils 51, 52 and 53 may be directly attached on the surface of the battery without
using a separate antenna loop coil substrate 50. In this case, the antenna loop coils 51, 52 and 53 may be attached on
the surface of the battery using a tape or the like. In addition, it is apparent that the antenna loop coils 51, 52 and 53
may be attached on the surface of the battery 70 using a film of a size capable of covering all the antenna loop coils 51,
52 and 53. At this point, an adhesive may be coated on the film, or the film may be attached using a tape.

- Embodiment 6 -

[0120] FIGs. 24 to 27 are views showing an embodiment of attaching a reception unit on the side surface of a battery
travel charger.
[0121] FIG. 24 is a view showing a state of a closed battery travel charger 80, and FIG. 25 is a view showing a state
of an opened battery travel charger 80. In addition, it is shown that the loop coil substrate 50 of the transmission unit is
attached on the bottom of the lower case.
[0122] At this point, FIG. 25 is a view showing that the loop coil substrate 50 of the transmission unit is attached, and
the actual position seen from the cross section is shown in FIG. 26. It is preferable that the loop coil substrate 50 is
positioned as low as possible, and accordingly, the loop coil substrate 50 is provided at a position lowest possible as
shown in FIG. 26.
[0123] That is, it may be configured such that the loop coil substrate 50 is attached on the bottom surface of the lower
case 82 and a lower cover 82a covers the loop coil substrate 50 as shown in FIG. 26(A), or the loop coil substrate 50
may be attached from outside of the lower case 82 as shown in FIG. 26(B). Meanwhile, although the part 55a of the
transmission unit may be mounted in a space separately prepared inside the case, it is apparent that efficiency of the
space may be enhanced by configuring a groove space 82b on the lower case 82 and mounting the part 55a in the
groove space 82b.
[0124] FIG. 27 is a view showing a ratio of a domain occupied by the loop coil in the battery travel charger.
[0125] That is, FIG. 27 is a view showing a domain where the antenna loop coil 52 is formed on the surface of the
battery travel charger 80. Generally, the battery travel charger 80 is also not an exact rectangular shape, and the loop
coil 52 is not a rectangular shape furthermore.
[0126] However, a rectangular shape can be formed using connection lines on the four sides of the battery travel
charger 80, and a rectangular shape of the loop coil 52 can be formed by connecting the outermost parts of the loop
coil 52. Although only one loop coil 52 is shown in FIG. 27, it is apparent that other loop coils 51 and 53 may be formed.
That is, although a plurality of coils is used, a rectangular shape can be made by connecting the outermost parts. Then,
a domain where a coil is formed may be expressed.
[0127] If it is assumed that two sides of the rectangle of the battery travel charger 80 are respectively BS1 and BS2
and two sides of the rectangle of the loop coil are respectively BS1-1 and BS2-1, a ratio of the sides may be considered.
If the area of the loop coil formed on the surface of the battery travel charger 80 is too small, the magnetic field area of
the wireless power is also decreased, and thus the charging efficiency is lowered as much. Accordingly, it is apparent
that the area of the loop coil should be larger than a predetermined area. In addition, if the loop coils 51, 52 and 53 are
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formed on the surface of the battery so as to be seen with naked eyes, an effect from the viewpoint of design should be
considered.
[0128] In addition, a ratio of one side of the rectangle of the battery travel charger to one side of the rectangle of the
loop coil may be considered taking into account these points, and since a ratio of 70% may be appropriate, the following
relation may be established.

[0129] At this point, although the ratio may be 1.0, it may be about 0.99 so that the battery travel charger and the coil
loop may have almost the same size.
[0130] In addition, the area of the pure loop coil must be much smaller, and the actual area of the loop coil may be
only 20 to 80% of the area of the domain.
[0131] Meanwhile, although the coil 52 for receiving wireless power energy and the NFC coil 51 may be formed in
one piece in the present invention, it is shown that they may not be formed in one piece. That is, only the wireless power
reception coil 52 may be provided, or the wireless power reception coil 52 and the NFC coil 51 may be provided together.
[0132] Or, in the receiver for a wireless charging system, when the coils are provided on the battery, the area where
the coils are provided is 40 to 90% of the area of the battery surface.

- Embodiment 7 -

[0133] FIGs. 28 to 31 are views showing embodiments of forming a loop coil inside a case of a device.
[0134] In this embodiment, the device may be a portable terminal, a cellular phone, or other electronic devices. At this
point, other devices are devices using a battery charged by receiving wireless power energy.
[0135] FIG. 28 is a view showing an embodiment of a method of attaching a loop coil 52 on a lower case 61 and
attaching a film 62 or the like on the loop coil 52. At this point, since the loop coil 52 is merely a symbolic notation, it is
apparent that the loop coil 52 may be two or more loop coils 51, 52 and 53 or a substrate on which the loop coil is formed.
[0136] In the same way, the film 62 is also merely a symbolic notation, and it may be regarded as a fixing means for
attaching the loop coil 52 or the substrate 50 to the lower case 61. That is, the film 62 may be fixed to the lower case
61 by coating an adhesive on the film 62, or the film may be fixed to the lower case using a tape. Apparently, only the
tape can be used instead of the film 62.
[0137] In addition, when the loop coil is formed on the substrate 50, a method of attaching or fixing the substrate 50
to the lower case is used, or the substrate may be fixed to the lower case 61 as is instead of the film 62. At this point, it
is apparent that an adhesive, a tape, a fixing screw, a fixing pin or the like may be used.
[0138] FIG. 29 is a view showing an embodiment of attaching a loop coil 29 (it can be two or more loop coils or a
substrate on which the loop coils are formed) below the lower case 61 and attaching a film 60 below the loop coil 29. At
this point, since the film 60 is exposed to outside of the lower case as is, it is preferable to use a little thicker film 60. It
may be as thick as a kind of plate, but preferably less than 1mm. In addition, the attaching method is the same as that
of the embodiment of FIG. 21.
[0139] FIG. 30 is a view showing an embodiment of forming a loop coil inside the lower case.
[0140] The loop coil 52 (two or more loop coils or a substrate) is expressed as a dotted line in FIG. 30, and this is to
express that the loop coil 52 is formed inside the lower case.
[0141] In order to form the loop coil 52 inside the lower case 61, a method of inserting the loop coil 52 (in the present
invention, it means two or more loop coils or a substrate) inside a cast and injecting the lower case is used when the
lower case is injected. That is, a method of inserting a shape of a thin substrate (a loop coil or a substrate on which the
loop coil is formed may be referred to as a shape of a thin substrate) inside a general type case and injecting the lower
case may be used. However, thickness of the lower case is considered at this point, and thickness of the loop coil 52 is
preferably less than 1mm so as to easily insert the loop coil inside the cast.
[0142] Meanwhile, a means for connecting the inner loop coil and an outer circuit is needed when the loop coil is
formed inside the lower case, and a connection terminal 61a is formed at the lower case 61 for the connection. At this
point, when the lower case is injected, the connection terminal 61a may be formed by inserting the connection terminal
61a inside the cast while it is connected to the loop coil.
[0143] FIG. 31 is a view showing a distance "d" from the bottom to the loop coil 52 when the loop coil 52 is formed in
the lower case 61. The distance is determined considering the maximum thickness of the lower case and the distance
between the wireless power energy transmission unit and the coil of the reception unit. That is, a value of "d" is appropriate
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to be less than 1.5mm. However, in the embodiment of FIGs. 29 and 30, the "d" value is appropriate to be less than 1.0mm.
[0144] In addition, the "d" value shown in FIG. 31 is a value that can be applied when the loop coil is mounted on the
battery and when the loop coil is mounted on the battery travel charger.
[0145] FIG. 32 is a view showing a domain where a loop coil is formed in a lower case.
[0146] That is, FIG. 32 is a view showing a domain where the antenna loop coil 52 is formed on the surface of the
lower case 61. Generally, the lower case 61 is not an exact rectangular shape, and the loop coil 52 is not a rectangular
shape furthermore.
[0147] However, a rectangular shape can be formed using connection lines on the four sides of the lower case 61,
and a rectangular shape of the loop coil 52 can be formed by connecting the outermost parts of the loop coil 52. Although
only one loop coil 52 is shown in this embodiment, it is apparent that other loop coils 51 and 53 may be formed. That
is, although a plurality of coils is used, a rectangular shape can be made by connecting the outermost parts. Then, a
domain where a coil is formed may be expressed.
[0148] If it is assumed that two sides of the rectangle of the lower case 61 are respectively CS1 and CS2 and two
sides of the rectangle of the loop coil are respectively CS1-1 and CS2-1, a ratio of the sides may be considered. If the
area of the loop coil formed on the surface of the lower case 61 is too small, the magnetic field area of the wireless
power is also decreased, and thus the charging efficiency is lowered as much. Accordingly, it is apparent that the area
of the loop coil should be larger than a predetermined area. In addition, if the loop coils 51, 52 and 53 are formed on the
surface of the battery so as to be seen with naked eyes, an effect from the viewpoint of design should be considered.
[0149] In addition, a ratio of one side of the rectangle of the lower case to one side of the rectangle of the loop coil
may be considered taking into account these points, and since a ratio of 70% may be appropriate, the following relation
may be established.

[0150] At this point, although the ratio may be 1.0, it may be about 0.99 so that the lower case and the coil loop may
have almost the same size.
[0151] In addition, the actual area of the loop coil may be only 20 to 80% of the area of the domain.
[0152] Or, when the coils are provided in the lower case, the area where the coils are provided is 40 to 90% of the
area of the case surface.

- Embodiment 8 -

[0153] FIGs. 33 to 37 are views showing arrangements of a wireless power reception coil 52 and an NFC coil 51.
[0154] Although the coil 52 for receiving wireless power energy and the NFC coil 51 may be formed in one piece in
the present invention, it is shown that they may not be formed in one piece.
[0155] In the present invention, a part where a wireless power reception coil or an antenna may be placed can be
considered. In the present invention, the coil or the antenna may be provided on the battery 70, on the battery travel
charger 80, or on the lower case 61 of a cellular phone.
[0156] At this point, forming the coil 52 for receiving wireless power energy and the NFC coil 51 in one piece means
that both of the two coils 52 and 51 are provided on the battery 70, on the battery travel charger 80 or on the lower case
61 of a cellular phone.
[0157] In addition, forming the coils not in one piece means that the coil 52 for receiving wireless power energy is
provided on the lower case 61 and the NFC coil 51 is provided on the battery 70, or the coil 52 for receiving wireless
power energy is provided on the battery 70 and the NFC coil 51 is provided on the lower case 61.
[0158] That is, in an example other than the example described above, forming the coils in one piece means that the
two coils exist in the same part, and forming the coils not in one piece means that the coils do not exist in the same part.
[0159] Of course, it is apparent that the coils 51 and 52 may not exist on the battery or the lower case, but may exist
between 61-1 the lower case 61 and the parts of the cellular phone in the form of a film.
[0160] Then, a considerably large number of cases of forming the coils in one piece and not in one piece may occur.
[0161] That is, although the wireless power reception coil 52 may exist between 61-1 the battery 70 and the lower
case 61 and the NFC coil may also exist between 61-1 the battery 70 and the lower case 61, if the coils do not exist in
the same place, they are not formed in one piece.
[0162] In addition, forming the coils in one piece means that the coils 51 and 52 exist together between 61-1 the battery
70 and the lower case 61.
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[0163] In addition, it is apparent that when the coils 51 and 52 exist between 61-1 the parts of the cellular phone and
the lower case, the coils 51 and 52 are wrapped with a film or a ferrite sheet.
[0164] Meanwhile, it is apparent that although the coil 51 may be a coil of one charging method, the coil may be a coil
of two or more charging methods (see FIG. 3 of the present invention).
[0165] FIG. 33 is a view showing an embodiment of the coils formed not in one piece.
[0166] The domain of the wireless power reception coil 52 and the domain of the NFC coil should not overlap with
each other.
[0167] That is, a domain CA of the coil 52 is formed at an area where the NFC coil 51 is not formed in the entire domain
NA where the NFC coil 51 is formed. Of course, although some portions of the domains may be partially overlapped,
they should not be overlapped as much as to hinder communication.
[0168] In addition, although an embodiment of providing the NFC coil 51 above the coil 52 is shown, the coils should
not overlap with each other even when the NFC coil 51 is provided below the coil 52.
[0169] In addition, although FIG. 33 is a view showing an embodiment of providing the coil 52 inside the domain of
the NFC coil 51, it is apparent that although the coil 52 is provided outside the domain of the NFC coil 51, the coils should
not overlap with each other.
[0170] FIG. 34 is a view showing an embodiment of providing the coil in a domain 61-1 between the part 60a of a
cellular phone and the lower case 61. Although it is shown in FIG. 34 that only the wireless power reception coil 52 is
provided, it is apparent that the NFC coil 51 may also be provided together in reality.
[0171] In addition, providing the coils in the in-between domain 61-1 means that the coils 51 and 52 of the present
invention are provided not to be attached to the lower case 61 and not to be attached to the part (e.g., a battery or the
like) of the cellular phone.
[0172] In addition, the part 60a of the cellular phone generally means the battery 70 or other parts. In addition, although
the coils 52 and 51 may be provided on the substrate when the coils are provided in a domain 61-1 between the part
60a of the cellular phone and the lower case 61, it is apparent that the coils 52 and 51 may be provided in a state being
wrapped by an insulation film 55c. In addition, although it is not show in the figure, a ferrite sheet may be further provided
between the coils 52 and 51 and the part. The claimed invention includes a ferrite sheet mounting coils 52 and 51 as
well as an insulation film 55c wrapping both coils.
[0173] FIG. 35 is a conceptual view showing the cross-sectional positions of the coil 52 and the NFC coil 51 when
they exist in one piece. It shows that the wireless power reception coil 52 and the NFC coil 51 may be provided in one
piece in the present invention.
[0174] As shown in FIG. 35(A), the coil 52 and the NFC coil 51 are formed on the same substrate, and the insulation
layer 55a may be coated therebetween. In addition, as shown in FIG. 35(B), the coil 52 and the NFC coil 51 may be
formed on different substrates 50. In addition, it is apparent that a general flexible substrate is used as the substrates 50.
[0175] Meanwhile, a relative ratio of the coil 51 and the NFC coil 51 may be determined, and the coil 52 is provided
inside the NFC coil 51 in the present invention. Accordingly, the length L1 of the NFC coil 51 may be the thickness of
the NFC coil 51 (it is not a vertical thickness, but a horizontal thickness). On the other hand, L2 denotes a distance of
a domain occupied by the coil 52. (That is, although the inner side of the coil 52 may be empty like a donut shape, the
empty portion is also included in the coil 52.)
[0176] In the present invention, the length of L2 is set to be at least two or more times longer than the length of L1.
The reason is to maximize reception of wireless power energy.
[0177] In addition, according to the claimed invention, the coil 52 and the NFC coil 51 are spaced apart from each
other by a certain distance (which means a horizontal distance in the figure). In addition, the spaced distance is between
1 to 10mm. In addition, the most optimum spaced distance is preferably about 5mm.
[0178] Meanwhile, the coils 51 and 52 do not necessarily need to be provided on a substrate in order to implement
the present invention. It means that the coils may be attached to each part as they are. However, when the coils are
provided in-between 61-1, it is apparent that the coils 61-1 may be provided after being coated with a film or the like.
[0179] FIG. 36 is a view showing another embodiment. That is, when a cellular phone is as small as less than five
inches, it is general that the coil 52 is provided inside the NFC coil 51 as shown in FIG. 36(A). However, when a cellular
phone is as large as ten or seven inches, the coil 52 may be provided outside the NFC coil 51 in some cases.
[0180] FIG. 37 is a view showing still another embodiment of coil arrangement, in which the coil 52 is provided inside
the NFC coil 51, and the coil 52 is also provided outside the NFC coil 51. That is, the wireless power reception energy
may be maximized by increasing the area and size of the coil 52.

- Embodiment 9 -

[0181] FIGs. 38 to 40 are views showing embodiments describing controls between the coils.
[0182] Generally, the NFC coil 51 always maintains an ’on’ state. Maintaining the ’on’ state means that the NFC coil
51 is always connected to a module which controls the NFC coil 51.
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[0183] However, if the wireless power reception coil 52 transmits wireless power reception energy, the NFC coil
maintains an ’off’ state. At this point, maintaining the ’off’ state means that connection between the NFC coil 51 and the
module which controls the NFC coil 51 is shut down.
[0184] FIG. 38 is a block diagram showing an embodiment describing the principle of coil control.
[0185] The procedure of supplying the portable terminal 60 with power energy that the coil 52 receives is similar to
that of the previous embodiment. However, the data received through the NFC coil 51 is transferred to the portable
terminal 60 through a separate path.
[0186] The reception coil 52 and the NFC coil 51 are provided as shown in the figure, and the two coils are separated
in terms of circuit. Accordingly, a control unit 110a for controlling the wireless power reception coil and an NFC module
110b for controlling the NFC coil 51 are separately provided. At this point, separately providing means separating the
functions, and accordingly, the control unit 110a and the NFC module 110b may be implemented as separate parts, or
the functions may be distinguished in one part.
[0187] Therefore, the exact meaning of separating into two paths is that a connection line from the coil 52 to the control
unit 110a is separated from a connection line from the NFC coil 51 to the NFC module 110b.
[0188] The NFC module 110b means an NFC transmission module, and, in addition, the NFC transmission module
is configured of an analog interface, an R/F level interface and a card mode detector and performs a function of transmitting
data between terminals within a short distance of 10cm.
[0189] Generally, the NFC is a technique of transmitting data between terminals within a short distance of 10cm through
a non-contact type near field wireless communication module which uses a frequency band of 13.56MHz as an electronic
tag (RFID). The NFC is widely used for transmission of product information by a supermarket or a general store, trans-
mission of travel information for visitors, information on transportation, an access control locking device or the like, as
well as being used for payment.
[0190] In addition, there is further provided a switch 18, and the switch may shut down a connection under the control
of the control unit 110a which controls the coil, and if the connection is shut down by the switch 18, the function of the
NFC coil 51 is stopped.
[0191] As a result, if the control unit 110a controls the wireless power reception coil and the wireless power reception
energy is received, the control unit 110a cuts off the switch to stop the NFC function.
[0192] Meanwhile, a method other than the method presented in the present invention may be used as a method of
stopping the NFC function when the wireless power reception energy is received. The most important thing is that if the
control unit 110a controls the reception coil 52, a control command for stopping the NFC function is performed.
[0193] FIG. 39 is a view showing still another embodiment, and a main CPU 110 (a chip which controls the entire
cellular phone) existing inside a cellular phone 60 controls the wireless power reception coil 52 and the NFC coil 51.
[0194] That is, the main CPU 110 of a portable terminal performs the functions of the control unit 110a and the NFC
module 110b of FIG. 38. To this end, a sector capable of performing the functions of the control unit 110a and the NFC
module 110b is provided in the main CPU 110.
[0195] FIG. 40 shows that there is provided a cellular phone control unit 110, in addition to the control unit 110a for
controlling a wireless charge coil and the NFC module 110b, and the cellular phone control unit 110 controls the control
unit 110a and the NFC module 110b. In addition, when a coil appropriate to a charging method is selected, the control
unit 110a disconnects or connects the switch 18.
[0196] That is, in the present invention, the NFC module for controlling the NFC coil and an MCU for controlling the
coil are separately provided, and the main CPU of the cellular phone may control the NFC module and the MCU. In
addition, the main CPU of the cellular phone may directly control the NFC coil and the coil.

- Embodiment 10 -

[0197] FIGs. 41 to 44 are views showing embodiments of providing a ferrite sheet.
[0198] The ferrite sheet may have an insulation effect, and it is a part provided in the shape of a sheet to minimize the
effect of magnetic fields between coils or between a coil and a part. Accordingly, the ferrite sheet is positioned between
the coil and the part of the cellular phone.
[0199] FIG. 41(A) is a top view showing a substrate 55 on which the coils 52 and 51 are formed.
[0200] In addition, FIG. 41(B) is a view showing an embodiment of providing a ferrite sheet 59 on the top of the coils.
As shown in the figure, the ferrite sheet 59 is provided not only on the top of the coils 52 and 51, but also on a boundary
area between the wireless power reception coil 52 and the NFC coil 51.
[0201] Since the ferrite sheet 59 is provided on a boundary area between the coils 52 and 51, the effect of magnetic
fields between the wireless power reception coil 52 and the NFC coil 51 is reduced.
[0202] At this point, referring to FIG. 41, it is understood that in a configuration of cutting a groove into the ferrite, the
coils 52 and 51 or the like are provided in the groove. That is, it means that an inner groove (space) is formed in a method
of etching the surface of the ferrite sheet, and a coil may be form in the space. Of course, when the inner groove is
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formed, a laser processing method or the like may be used.
[0203] FIG. 42 is a perspective view showing the ferrite sheet 59 provided on the coils. As shown in the figure, a
projection unit is formed on the surface of the ferrite sheet 59 in order to provide the ferrite sheet 59 also on the boundary
area between the wireless power reception coil 52 and the NFC coil 51.
[0204] Meanwhile, FIGs. 41(A) and 41(B) are a kind of conceptual views, which do not show the actual size as is.
That is, thickness of the ferrite sheet 59 displayed in FIG. 41(A) generally does not exceed 1mm, and the thickness does
not exceed 2mm in maximum in most cases. In the same way, thickness of the coil may be less than 0.5mm and does
not exceed 2mm in most cases however thick it may be.
[0205] FIG. 43 is a view of an embodiment of providing a different kind of ferrite sheet in each domain.
[0206] As shown in FIG. 43, different kinds of ferrite sheets may be used for a ferrite sheet 59-1 for covering the
wireless power reception coil 52, a ferrite sheet 59-2 for covering the NFC coil 51, and a ferrite sheet 59-3 existing at
the boundary area between the coils 52 and 51. That is, in an embodiment of the present invention, it is shows that three
different kinds of ferrite sheets 59-1, 59-2 and 59-3 are used.
[0207] Electrical characteristics of the wireless power reception coil 52 and the NFC coil 51 are different from each
other, and accordingly, different ferrite sheets 59-1 and 59-2 are used accordingly. In addition, since the electrical
characteristic of the boundary area between the coils is different from those of the coils 52 and 51, another different
ferrite sheet 59-3 is used.
[0208] FIG. 44 is a view showing still another embodiment of mounting a ferrite sheet. As shown in the figure, a part
of the substrate 55 in a domain where a coil does not exist is removed, and the ferrite sheet exists even in the removed
domain.
[0209] In this case, a flexible material may be used for the ferrite sheet 59. Actually, a cellular phone is designed to
tightly attach the lower case 61 and the parts and have almost no empty space. Accordingly, when the ferrite sheet 59
is mounted on the coil, it is press fitted.
[0210] At this point, if the ferrite sheet 59 is manufactured using an elastic and flexible material to be further thicker
than the thickness T (a thickness fit to a space actually given between the lower case and the parts) shown in the figure,
the ferrite sheet is press fitted and fills in the area where the substrate 55 is removed (the portion marked with D in the
figure).
[0211] Then, although a silicon steel plate is used as the ferrite sheet, existing commercialized materials, such as
manganese, zinc, ferrite, permalloy, permandur, metal glass, powder steel and the like, may be used. In addition, the
zinc or the like may be used in the form of an absorber. In addition, manganese oxide, zinc oxide, iron oxide or the like
may be used.
[0212] Of course, it is apparent that the ferrite sheet 59 may be manufactured from the beginning in a shape of being
provided in the area 55 where the substrate is removed.
[0213] FIG. 45 is a view showing an embodiment of a structure in which coils are directly formed on the ferrite sheet.
[0214] Generally, the coils 52 and 51 are manufactured to be very thin in the form of a film in many cases, and in this
case, the coils 52 and 51 may be directly formed on the surface of the ferrite sheet without making a groove on the ferrite
sheet. That is, FIG. 45 is a view showing a ferrite sheet formed in the shape of a film.
[0215] Since the ferrite sheet, the coil and the NFC coil are manufactured as a film according to the structure described
above and attached to the battery or the case as one set, marketability of the reception unit may be further enhanced.

- Embodiment 11 -

[0216] FIGs. 46 to 49 are views showing other embodiments of providing coils.
[0217] FIG. 46 is a view showing an embodiment of providing an NFC coil in a zone separated from those of wireless
charging coils 52 and 53. That is, although the NFC coil is provided such that the wireless charging coils 52 and 53 are
wound inside or outside the NFC coil, this is a figure showing that the NFC coil is provided in a completely separated zone.
[0218] FIG. 47 is a view of an embodiment showing cross-sectional positions. This is a view showing that although
the NFC coil and the wireless charging coils 52 and 53 are respectively provided in separated zones, they are provided
at an upper portion of the lower case 61 of a cellular phone. Of course, it is apparent that they may be provided in the
middle or at a lower portion of the lower case 61.
[0219] FIGs. 48 and 49 are views showing embodiments of providing the coils at different positions.
[0220] That is, FIG. 48 shows an embodiment of providing the NFC coil in a cellular phone (or a portable terminal) 60
and the wireless charging coils 52 and 53 on the surface of the battery 70, and FIG. 49 shows an embodiment of providing
the wireless charging coils 52 and 53 in a cellular phone (or a portable terminal) 60 and the NFC coil on the surface of
the battery 70.
[0221] At this point, providing the coils in a cellular phone 60 means that the coils may be provided in the lower case
61 or provided in the form of a film between the lower case and the parts of the cellular phone.
[0222] According to the present invention, since the shape of a coil in the reception unit is effectively designed in a
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wireless power system and, additionally, a structure capable of enhancing efficiency of magnetic fields of the reception
unit is provided, it is possible to provide a reception unit for a wireless power system which can selectively receive
wireless power according to the state of a wireless power transmission unit and obtain an effect of enhancing reception
efficiency.
[0223] While the present invention has been described with reference to the particular illustrative embodiments, it is
not to be restricted by the embodiments but only by the appended claims.

Claims

1. A cellular phone (60a) comprising

- a lower case (61),
- a battery (70),
- a control unit (110a) for controlling a wireless charging coil (52, 53),
- a NFC module (110b),
the cellular phone (60a) further comprising a part that comprises
- a circuit component for communication (11), and
- a receiver configured to receive a wireless charging energy by non-contact type magnetic induction and to
transfer the wireless charging energy to the battery (70) by a circuit component (12) for generating a predeter-
mined output power from the wireless charging energy received by the wireless charging coil (52, 53), wherein
the receiver comprises a NFC coil (51) and the wireless charging coil (52, 53) for receiving the wireless charging
energy; wherein the control unit (110a) for controlling the wireless charging coil (52, 53) is connected to the
wireless charging coil (52, 53) through a first connection line and the NFC module (110b) is connected to the
NFC coil (51) through a second connection line, and wherein the first connection line and the second connection
line are electrically separated from each other, characterized in that the wireless charging coil (52, 53) is
provided in an inside space surrounded by the NFC coil (51) apart from the NFC coil (51), wherein a ferrite
sheet (59) is mounting both the NFC coil (51) and the wireless charging coil (52, 53); and an insulation film
(55c) is wrapping both the NFC coil (51) and the wireless charging coil (52, 53); and wherein the first connection
line and the second connection line are exposed to the outside of the insulation film (55c) and wherein the NFC
Coil (51) and the wireless charging coil (52, 53) are spaced apart from each other by a spaced distance, and
the spaced distance is between 1 to 10 mm.

2. The cellular phone (60a) according to claim 1, wherein the insulation film (55c) is installed between the lower case
(61) and the part of the cellular phone (60a) in a state being unattached to the lower case (61) and to the part of the
cellular phone (60a).

3. The cellular phone (60a) according to claim 1 or claim 2, wherein the wireless charging coil (52, 53) is provided in
the lower case (61).

4. The cellular phone (60a) according to any one of the preceding claims, wherein the wireless charging coil (52, 53)
is provided on a surface of the battery (70).

5. The cellular phone (60a) according to any one of the preceding claims, wherein the cellular phone (60a) further
comprises a PCB (55) with the control unit (110a) mounted thereon and wherein the PCB (55) is provided on the
side of the battery (70).

6. The cellular phone (60a) according to any one of the claims 1, 2, 3 or 5, wherein the wireless charging coil (52, 53)
is provided on a surface of the lower case (61).

7. The cellular phone (60a) according to claim 6, wherein an area occupied by the wireless charging coil (52, 53) is
40% to 90% of an area of the surface of the lower case (61).

8. The cellular phone (60a) according to any one of the preceding claims, wherein a space is constructed by forming
a groove on the ferrite sheet (59), and the wireless charging coil (52, 53) and the NFC coil (51) are provided in the
space.

9. The cellular phone (60a) according to any one of the preceding claims, wherein an area occupied by the wireless
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charging coil (52, 53) is 40% to 90% of an area of the surface of the battery (70).

10. The cellular phone (60a) according to any one of the preceding claims, wherein the wireless charging coil (52, 53)
is comprised of two coils configured for different charging methods.

11. The cellular phone (60a) according to claim 10, wherein one of the two coils is configured to be inactive while the
other one of the two coils is active.

12. The cellular phone (60a) according to any one of the preceding claims, wherein the NFC coil (51) is configured to
be inactive while the wireless charging coil (52, 53) is active.

13. The cellular phone (60a) according to any one of the preceding claims, wherein the ferrite sheet (59), the wireless
charging coil (52, 53) and the NFC coil (51) are manufactured as a film and attached to the battery (70) or the lower
case (61) as one set.

14. The cellular phone (60a) according to any one of the preceding claims, wherein the wireless charging coil (52, 53)
is provided on an inner surface of the lower case (61) and attached using a protection film.

Patentansprüche

1. Mobiltelefon (60a), umfassend

- ein unteres Gehäuse (61),
- einen Akku (70),
- eine Steuereinheit (110a) zum Steuern einer drahtlosen Ladespule (52, 53),
- ein NFC-Modul (110b), wobei das Mobiltelefon (60a) ferner einen Teil umfasst, der Folgendes umfasst:
- eine Schaltkreiskomponente zur Kommunikation (11), und
- einen Empfänger, der eingerichtet ist, eine drahtlose Ladeenergie durch kontaktlose Magnetinduktion zu
empfangen und die drahtlose Ladeenergie durch eine Schaltungskomponente (12) an den Akku (70) zu über-
tragen, um eine vorgegebene Ausgangsleistung aus der drahtlosen Ladeenergie zu erzeugen, die von der
drahtlosen Ladespule (52, 53) empfangen wird, wobei der Empfänger eine NFC-Spule (51) und die drahtlose
Ladespule (52, 53) zum Empfangen der drahtlosen Ladeenergie umfasst; wobei
die Steuereinheit (110a) zum Steuern der drahtlosen Ladespule (52, 53) über eine erste Verbindungsleitung
mit der drahtlosen Ladespule (52, 53) verbunden ist und das NFC-Modul (110b) über eine zweite Verbindungs-
leitung mit der NFC-Spule (51) verbunden ist, und wobei
die erste Verbindungsleitung und die zweite Verbindungsleitung elektrisch voneinander getrennt sind, dadurch
gekennzeichnet, dass die drahtlose Ladespule (52, 53) in einem von der NFC-Spule (51) umgebenen Raum
getrennt von der NFC-Spule (51) vorgesehen ist, wobei ein Ferritblech (59) sowohl die NFC-Spule (51) als auch
die drahtlose Ladespule (52, 53) montiert; und eine Isolationsfolie (55c) sowohl die NFC-Spule (51) als auch
die drahtlose Ladespule (52, 53) umwickelt; und
wobei die erste Verbindungsleitung und die zweite Verbindungsleitung gegenüber dem Äußeren der Isolations-
folie (55c) exponiert sind und wobei die NFC-Spule (51) und die drahtlose Ladespule (52, 53) voneinander
durch einen Abstand beabstandet sind und der Abstand zwischen 1 und 10 mm beträgt.

2. Mobiltelefon (60a) nach Anspruch 1, wobei die Isolationsfolie (55c) zwischen dem unteren Gehäuse (61) und dem
Teil des Mobiltelefons (60a) in einem vom unteren Gehäuse (61) und vom Teil des Mobiltelefons (60a) getrennten
Zustand installiert ist.

3. Mobiltelefon (60a) nach Anspruch 1 oder Anspruch 2, wobei die drahtlose Ladespule (52, 53) im unteren Gehäuse
(61) bereitgestellt ist.

4. Mobiltelefon (60a) nach einem der vorstehenden Ansprüche, wobei die drahtlose Ladespule (52, 53) auf einer
Oberfläche des Akkus (70) bereitgestellt ist.

5. Mobiltelefon (60a) nach einem der vorstehenden Ansprüche, wobei das Mobiltelefon (60a) ferner eine PCB (55)
mit der darauf montierten Steuereinheit (110a) umfasst und wobei die PCB (55) auf der Seite des Akkus (70)
bereitgestellt ist.
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6. Mobiltelefon (60a) nach einem der Ansprüche 1, 2, 3 oder 5, wobei die drahtlose Ladespule (52, 53) auf einer
Oberfläche des unteren Gehäuses (61) bereitgestellt ist.

7. Mobiltelefon (60a) nach Anspruch 6, wobei eine von der drahtlosen Ladespule (52, 53) eingenommene Fläche 40
% bis 90 % einer Fläche der Oberfläche des unteren Gehäuses (61) ist.

8. Mobiltelefon (60a) nach einem der vorstehenden Ansprüche, wobei ein Raum konstruiert ist, indem eine Rille auf
dem Ferritblech (59) geformt wird und die drahtlose Ladespule (52, 53) und die NFC-Spule (51) in dem Raum
bereitgestellt sind.

9. Mobiltelefon (60a) nach einem der vorstehenden Ansprüche, wobei eine von der drahtlosen Ladespule (52, 53)
eingenommene Fläche 40 % bis 90 % einer Fläche der Oberfläche des Akkus (70) ist.

10. Mobiltelefon (60a) nach einem der vorstehenden Ansprüche, wobei die drahtlose Ladespule (52, 53) aus zwei
Spulen besteht, die für unterschiedliche Ladeverfahren konfiguriert sind.

11. Mobiltelefon (60a) nach Anspruch 10, wobei eine der beiden Spulen konfiguriert ist, um inaktiv zu sein, während
die andere der beiden Spulen aktiv ist.

12. Mobiltelefon (60a) nach einem der vorstehenden Ansprüche, wobei die NFC-Spule (51) konfiguriert ist, um inaktiv
zu sein, während die drahtlose Ladespule (52, 53) aktiv ist.

13. Mobiltelefon (60a) nach einem der vorstehenden Ansprüche, wobei das Ferritblech (59), die drahtlose Ladespule
(52, 53) und die NFC-Spule (51) als eine Folie hergestellt und als ein Set an den Akku (70) oder das untere Gehäuse
(61) angebracht sind.

14. Mobiltelefon (60a) nach einem der vorstehenden Ansprüche, wobei die drahtlose Ladespule (52, 53) auf einer
Innenfläche des unteren Gehäuses (61) bereitgestellt ist und mithilfe einer Schutzfolie angebracht ist.

Revendications

1. Téléphone cellulaire (60a) comprenant

- un boîtier inférieur (61),
- une pile (70),
- un module de commande (110a) commandant une bobine de chargement sans fil (52, 53),
- un module NFC (110b), le téléphone cellulaire (60a) comprenant en outre une partie comprenant
- un composant de circuit pour les communications (11), et
- un récepteur configuré pour recevoir une énergie de charge sans fil par induction magnétique de type sans
contact, et transférer l’énergie de charge sans fil à la pile (70) par un composant de circuit (12) pour la génération
d’une puissance de sortie prédéterminée de l’énergie de charge sans fil reçue par la bobine de chargement
sans fil (52, 53), le récepteur comprenant une bobine NFC (51), et la bobine de chargement sans fil (52, 53)
pour recevoir l’énergie de charge sans fil ;
le module de commande (110a) commandant la bobine de chargement sans fil (52, 53) étant connecté à la
bobine de chargement sans fil (52, 53) par le biais d’une première ligne de connexion, et le module NFC (110b)
étant connecté à la bobine NFC (51) par le biais d’une deuxième ligne de connexion, et
la première ligne de connexion et la deuxième ligne de connexion étant séparées électriquement l’une de l’autre,
caractérisé en ce que la bobine de chargement sans fil (52, 53) est placée dans un espace intérieur entouré
par la bobine NFC (51), espacé de la bobine NFC (51), une feuille de ferrite (59) assurant le montage à la fois
de la bobine NFC (51) et de la bobine de chargement sans fil (52, 53) ; et
une pellicule d’isolation (55c) enveloppant à la fois la bobine NFC (51) et la bobine de chargement sans fil (52,
53) ; et
la première ligne de connexion et la deuxième ligne de connexion étant exposées à l’extérieur de la pellicule
d’isolation (55c), et la bobine NFC (51) et la bobine de chargement sans fil (52, 53) étant espacées l’une de
l’autre par un écartement, l’écartement mesurant de 1 à 10 mm.

2. Téléphone cellulaire (60a) selon la revendication 1, la pellicule d’isolation (55c) étant installée entre le boîtier inférieur
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(61) et la partie du téléphone cellulaire (60a) de façon à être détachée du boîtier inférieur (61) et de la partie du
téléphone cellulaire (60a).

3. Téléphone cellulaire (60a) selon la revendication 1 ou la revendication 2, la bobine de chargement sans fil (52, 53)
étant placée dans le boîtier inférieur (61).

4. Téléphone cellulaire (60a) selon une quelconque des revendications précédentes, la bobine de chargement sans
fil (52, 53) étant placée sur une surface de la pile (70).

5. Téléphone cellulaire (60a) selon une quelconque des revendications précédentes, le téléphone cellulaire (60a)
comprenant en outre une carte de circuit imprimé (55) sur laquelle est monté le module de commande (110a), et
la carte de circuit imprimé (55) étant placée sur le côté de la pile (70).

6. Téléphone cellulaire (60a) selon une quelconque des revendications 1, 2, 3 ou 5, la bobine de chargement sans fil
(52, 53) étant placée sur une surface du boîtier inférieur (61).

7. Téléphone cellulaire (60a) selon la revendication 6, une zone occupée par la bobine de chargement sans fil (52,
53) mesurant de 40 % à 90 % d’une zone de la surface du boîtier inférieur (61).

8. Téléphone cellulaire (60a) selon une quelconque des revendications précédentes, un espace étant réalisé en formant
une rainure sur la feuille de ferrite (59), et la bobine de chargement sans fil (52, 53) et la bobine NFC (51) étant
placées dans l’espace.

9. Téléphone cellulaire (60a) selon une quelconque des revendications précédentes, une zone occupée par la bobine
de chargement sans fil (52, 53) mesurant de 40 % à 90 % d’une zone de la surface de la pile (70).

10. Téléphone cellulaire (60a) selon une quelconque des revendications précédentes, la bobine de chargement sans
fil (52, 53) étant composée de deux bobines configurées pour différentes méthodes de chargement.

11. Téléphone cellulaire (60a) selon la revendication 10, une des deux bobines étant configurée pour être inactive, alors
que l’autre des deux bobines est active.

12. Téléphone cellulaire (60a) selon une quelconque des revendications précédentes, la bobine NFC (51) étant confi-
gurée pour être inactive, alors que la bobine de chargement sans fil (52, 53) est active.

13. Téléphone cellulaire (60a) selon une quelconque des revendications précédentes, la feuille de ferrite (59), la bobine
de chargement sans fil (52, 53), et la bobine NFC (51) étant fabriquées comme une pellicule, et fixées sur la pile
(70) ou le boîtier inférieur (61) en un seul bloc.

14. Téléphone cellulaire (60a) selon une quelconque des revendications précédentes, la bobine de chargement sans
fil (52, 53) étant placée sur une surface interne du boîtier inférieur (61) et fixée à l’aide d’une pellicule de protection.
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