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POWER-SUPPLYING DEVICE, CONTROL
METHOD FOR THE SAME, AND
POWER-SUPPLYING SYSTEM

Matter enclosed in heavy brackets | ] appears in the
original patent but forms no part of this reissue specifica-
tion; matter printed in italics indicates the additions
made by reissue; a claim printed with strikethrough
indicates that the claim was canceled, disclaimed, or held
invalid by a prior post-patent action or proceeding.

TECHNICAL FIELD

The present mmvention relates to a power-supplying
device, a control method for the same, and a power-supply-
Ing system.

BACKGROUND ART

Conventionally, there has been known a power-supplying,
device that supplies power to a power-supplied device 1n a
non-contact manner by using electromagnetic induction.
Such a power-supplying device uses a mechanism to gen-
erate an electromotive force on the secondary coil side of a
power-supplied device by feeding a current to the primary
coil side. By using this electromagnetic induction to supply
power, the displacement between the primary coil and the
secondary coil will become the less power etliciency or
cause excessive power supply. For this reason, Japanese
Patent Laid-Open No. 9-103037 discloses a method to
control the power to be supplied, based on the information
received from a power-supplied device.

The above conventional technique, however, 1s not based
on the assumption that power 1s simultaneously supplied to
a plurality of power-supplied devices 1n a non-contact man-
ner by using one primary coil. Assume a situation 1 which
power 1s simultaneously supplied to a plurality of power-
supplied devices 1n a non-contact manner by using one
primary coil. In this case, in order to properly supply power
to the respective power-supplied devices, 1t 1s necessary to
control power to be supplied 1n accordance with the power-
supplied devices with different allowable amounts associ-

ated with power supply, for example, allowable voltage and
current values.

SUMMARY OF INVENTION

The present invention has been made in consideration of
the above problems in the prior art. The present invention
provides a power-supplying device, which can properly
supply power to each power-supplied device even 1f power
1s simultaneously supplied to the respective power-supplied
devices 1n a non-contact manner by using one primary coil,
a control method for the power-supplying device, and a
power-supplying system.

The present mnvention 1n 1its first aspect provides a power-
supplying device including a plurality of primary coils
comprising: power supply means for supplying power in a
non-contact manner from each of the plurality of primary
coils to at least one power-supplied device set 1n a power
supply area of each of the plurality of primary coils; detect-
ing means for detecting whether a plurality of power-
supplied devices are set 1n the power supply area of one of
the plurality of primary coils; and controlling means for
controlling the power supply means to stop supplying power
from the one of the plurality of primary coils on which the
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2

plurality of power-supplied devices are detected to be set,
when the detecting means detects that the plurality of
power-supplied devices are set 1n the power supply area of
the one of the plurality of primary coils.

Further features of the present invention will become
apparent irom the following description of exemplary
embodiments with reference to the attached drawings.

BRIEF DESCRIPTION OF DRAWINGS

FIG. 1 1s a perspective view showing the external arrange-
ment of a power-supplying device according to this embodi-
ment,

FIG. 2 1s a perspective view showing an example of a
system configuration including a power-supplying device
according to this embodiment and power-supplied devices;

FIG. 3 1s a block diagram showing the internal arrange-
ments ol the power-supplying device according to this
embodiment and power-supplied device;

FIG. 4 1s a view showing the details of a power supply
communication unit 1n the power-supplying device accord-
ing to this embodiment;

FIGS. 5A, 5B, and 5C are views each showing an
example of a packet structure at the time of communication
according to this embodiment;

FIGS. 6A and 6B are flowcharts showing processing in
the power-supplying device according to this embodiment;

FIG. 7 1s a view showing an example of information
obtained from power-supplied devices and stored 1n a
memory; and

FIG. 8 1s a flowchart showing power supply processing,
which 1s processing performed by the power-supplying
device according to this embodiment 1n a case 1 which a
plurality of power-supplied devices are set on one power
supply communication unit.

DESCRIPTION OF EMBODIMENTS

An embodiment of the present invention will be described
below with reference to the accompanying drawings. How-
ever, the embodiment of the present invention exemplifies a
preferred embodiment of the present invention, and does not
limit the scope of the mvention.

FIG. 1 1s a perspective view showing the external arrange-
ment ol a non-contact type power-supplying device 100
according to this embodiment. As shown i FIG. 1, the
power-supplying device 100 includes power supply com-
munication units 101 to 104 each having a power supply
function and a communication function. That 1s, the power-
supplying device 100 includes a plurality of power supply
communication units each having one primary coil for
supplying power to an external device having a secondary
coil. The power-supplying device 100 supplies power, 1n a
non-contact manner, to external devices set in the magnetic
fields (power supply areas) generated by the primary coils of
the four power supply communication units by generating an
clectromotive force in the secondary coils of the external
devices utilizing an electromagnetic induction. The external
devices which recerve power supplied from the power-
supplying device 100 (in the following description, external
devices which receive supplied power will be referred to as
power-supplied devices) can charge rechargeable batteries
in their main bodies by this power supply. Note that when a
plurality of power-supplied devices are set in the magnetic
field generated by one primary coil, the power-supplying
device 100 can supply power to the power-supplied devices.
This embodiment uses the electromagnetic induction
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scheme as a scheme of supplying power 1n a non-contact
manner. However, 1t 1s possible to use any scheme, for
example, a magnetic field resonance scheme (magnetic
resonance scheme), which 1s designed to supply power 1n a
non-contact manner by generating power in the coil which
a power-supplied device has, using the magnetic field (mag-
netic force) generated by a coil of a power-supplying device.

The power-supplying device 100 includes an LED 112
and LCD 113 for notifying the user of messages indicating
an error during supplying the power, a change ol power
supply stares, and “‘charge completion™ that indicates the
completion of charging of the rechargeable battery of a
power-supplied device. Magnetic sensors 121 to 124 such as
hall devices are set near the power supply communication
units 101 to 104, respectively. When the magnetic sensor
121 to 124 detect changes 1n magnetic flux, the power-
supplying device 100 detects that power-supplied devices
are set in the power supply areas of the power supply
communication units 101 to 104. By determining which one
of the magnetic sensors 121 to 124 has detected a change 1n
magnetic flux, the power-supplying device 100 can also
determine in which one of the power supply areas of the
power supply commumication units 101 to 104 a power-
supplied device 1s set.

FIG. 2 1s a perspective view showing an example of the
system configuration constituted by the power-supplying
device 100 and power-supplied devices. In the system
configuration exemplified by FIG. 2, a digital camera 200
and a cellular phone 300 as power-supplied devices are set
on the power-supplying device 100 shown 1n FIG. 1.

Both the digital camera 200 and the cellular phone 300
incorporate rechargeable batteries which can be charged and
secondary coils for receiving power supplied from the

power-supplying device 100 1n non-contact manner, and are
compatible with a method of charging rechargeable batteries
by utilizing an electromagnetic mnduction. In the example
shown 1 FIG. 2, the digital camera 200 1s set 1n the power
supply areas of the power supply communication units 101
and 103, and receives power from the power supply com-
munication units 101 and 103. The cellular phone 300 1s set
in the power supply areas of the power supply communica-
tion units 103 and 104, and receive power from the power
supply communication units 103 and 104.

The digital camera 200 obtains information such as a
control signal from the power-supplying device 100 by
detecting, via the secondary coil, the magnetic fluxes gen-
erated 1n the primary coils by the communication circuits of
the power supply commumnication units 101 and 103. The
digital camera 200 also rectifies the AC power generated 1n
the secondary coil by the magnetic fluxes generated 1n the
primary coils by the power supply circuits of the power
supply communication units 101 and 103, and receives
power from the power-supplying device 100. Likewise, the
cellular phone 300 obtains information such as a control
signal from the power-supplying device 100 by detecting,
via the secondary coil, the magnetic fluxes generated in the
primary coils by the communication circuits of the power
supply communication units 103 and 104. The cellular
phone 300 also rectifies the AC power generated 1n the
secondary coil by the magnetic fluxes generated in the
primary coils by the power supply circuits of the power
supply communication units 103 and 104, and receives
power from the power-supplying device 100.

Although this embodiment has exemplified a digital cam-
era and a cellular phone as power-supplied devices, power-
supplied devices are not limited to these devices. Power-
supplied devices may be any devices to and with which the
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4

power supply communication units 101 to 104 of the power-
supplying device 100 can supply power and communicate.

FIG. 3 1s a block diagram showing the internal arrange-
ments of the power-supplying device 100 and digital camera
200 as a power-supplied device according to this embodi-
ment. As shown in FIG. 3, the power-supplying device 100
includes the power supply communication units 101, 102,
103, and 104, a commercial power supply 105, a rectifica-
tion smoothing circuit 106, a DC/DC converter 107, and a
power supply communication controlling unit 108. The
power-supplying device 100 further includes a detection unit
109, a sensor umt 110, a display controlling umt 111, the
LED 112, and the LCD 113. The digital camera 200 as a
power-supplied device includes a power supply communi-
cation unit 201, a rectification smoothing circuit 202, a
power supply controlling unit 203, a rechargeable battery
204, and a communication controlling unit 205.

The details of the power supply communication units 101
to 104 will be described in detail first with reference to FIG.
4. F1G. 4 1s a view showing the details of the power supply
communication unit 101. As shown i FIG. 4, the power
supply communication unit 101 includes primary coils 401,
a resonance circuit 402, and a communication circuit 403.

The primary coils 401 are two coils respectively serving
for communication and power supply, and generate mag-
netic fluxes by being excited by the resonance circuit 402
and the communication circuit 403. Upon receiving a con-
trol 1nstruction from the power supply communication con-
trolling unit 108 shown in FIG. 3, the resonance circuit 402
generates a magnetic flux for power supply by exciting the
primary coil 401. Upon recerving a control instruction from
the power supply communication controlling unit 108, the
communication circuit 403 generates a magnetic flux for
signal transier by exciting the primary coil 401.

The communication circuit 403 causes the primary coil
401 to generate a magnetic tlux, with information based on
the control instruction received from the power supply
communication controlling unit 108 being superimposed on
a magnetic tlux pattern for signal transfer. This can generate
an electromotive force based on the magnetic flux in the
secondary coil of the digital camera 200 as a power-supplied
device. The communication controlling unit 205 of the
digital camera 200 can detect the electromotive force and
obtain the information superimposed on the magnetic flux.
As described above, the power-supplying device 100 can
communicate with a power-supplied device by using the
magnetic flux for signal transfer which 1s generated 1n the

primary coil 401. In contrast to this, the commumnication
circuit 403 can detect the electromotive force generated
when the primary coil 401 1s excited by the magnetic flux for
signal transter which 1s generated in the secondary coil of a
power-supplied device, and also can detect the information
superimposed on the magnetic flux pattern. This makes it
possible for the power-supplying device 100 to receive
information from a power-supplied device.

The communication circuit 403 causes the primary coil
401 to generate a magnetic flux, with a magnetic flux for
power transier and a magnetic flux for signal transfer being
superimposed 1 a generated oscillating magnetic flux, by
transmitting a signal at a frequency diflerent from that of the
resonance circuit 402. Although the power supply commu-
nication unit 101 has been exemplified in the description
referring to FIG. 4, the power supply communication units
102, 103, 104, and 201 have the same arrangement. Note
that the power supply communication unit 201 of the digital
camera 200 as a power-supplied device uses the primary coil
401 as a secondary coil. Note, therefore, that the power
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supply communication units of a power-supplying device
and power-supplied device each having the primary coil 401
or a secondary coil will be described as different units.

As shown 1n FIG. 3, the rectification smoothing circuit
106 rectifies and smoothes an AC voltage from the com-
mercial power supply 105, and applies a DC voltage to the
DC/DC converter 107. The DC/DC converter 107 converts
the input DC voltage into a predetermined voltage and sends
it to the power supply communication controlling unit 108.

The power supply communication controlling unit 108
includes a microcontroller and a memory and comprehen-
sively controls each unit of the power-supplying device 100.
Note that the power supply communication controlling unit
108 includes a microcontroller, an internal RAM, and an
internal ROM (none of which are shown). The power supply
communication controlling umt 108 performs control to
determine whether to output the DC voltage sent from the
DC/DC converter 107 to each of the power supply commu-
nication units 101 to 104. Upon determining to output the
DC voltage, the power supply communication controlling
unit 108 outputs it by turning on a switch for controlling
cach power supply communication unit.

The power supply communication units 101 to 104 each
excite the primary coil based on the DC voltage applied from
the DC/DC converter 107 via the power supply communi-
cation controlling unit 108 to transter power to the digital
camera 200 1n a non-contact manner by using electromag-
netic induction.

More specifically, the resonance circuit 402 converts the
DC voltage mto an AC current to generate an AC magnetic
field, that 1s, an oscillating magnetic flux, 1n the primary coil
401. This generates an electromotive force due to electro-
magnetic induction 1n the secondary coil which the digital
camera 200 has, thereby supplying power to the digital
camera 200. The communication circuits 403 of the power
supply communication units 101 to 104 each transmit a
predetermined control instruction to the digital camera 200
upon superimposing predetermined information on the
instruction, when exciting the primary coil, in accordance
with a control instruction from the power supply commu-
nication controlling umt 108. That 1s, the communication
circuit 403 generates an oscillating magnetic tlux for signal
transier in the primary coil 401 to generate an electromotive
force corresponding to the oscillating magnetic flux for
signal transfer in the secondary coil of the digital camera
200, thereby transferring information to the digital camera
200. Each communication circuit 403 obtains predetermined
information from the induced electromotive force generated
in the primary coil 401 using the magnetic flux generated 1n
the secondary coil of the digital camera 200.

The detection unit 109 detects, via the communication
circuit 403, the voltage or current of the induced electro-
motive force generated 1n the primary coil of each of the
power supply communication units 101 to 104. The detec-
tion unit 109 also obtains sensor information from the sensor
unit 110 and transiers the obtained information to the power
supply communication controlling unit 108. The sensor unit
110 1s a sensor such as a hall device which measures the
strength of a magnetic field. More specifically, the sensor
unit 110 includes the magnetic sensor 121 to 124 properly
set on the power-supplying device 100, detects that power-
supplied devices are set on the power supply communication
units 101 to 104, and outputs the detected information as
sensor information to the detection unit 109.

The display controlling unit 111 controls display on the
LED 112 and LCD 113 under the control of the power
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cally, upon receiving predetermined event information from
the power supply communication controlling unit 108, the
display controlling unit 111 receives a display image corre-
sponding to the event information from the ROM which the
power supply communication controlling unit 108 has, and
causes the LCD 113 to display the image. Alternatively, the
display controlling unit 111 turns the light on the LED 112
in accordance with event information from the power supply
communication controlling unit 108. With this operation, the
power-supplying device 100 notifies the user of a message
indicating a power supply error, a change in power supply
status (“‘during power supply” or “power supply paused” or
“charge completion™).

In the digital camera 200. as the magnetic tlux generated

by the primary coil of one of the power supply communi-
cation units 101 to 104 of the power-supplying device 100
changes, an electromotive force 1s generated 1n the second-
ary coil of the power supply communication umt 201. As a
result, a current tlows. Since the voltage (AC) generated in
the secondary coil of the power supply communication unit
201 1s not stable, the rectification smoothing circuit 202
rectifies and smoothes the voltage, converts 1t mto a DC
voltage, and applies 1t to the power supply controlling unit
203.
The power supply controlling umt 203 charges the
rechargeable battery 204 based on the DC voltage applied
from the rectification smoothing circuit 202. Note that the
power supply controlling unit 203 detects the status of the
rechargeable battery 204 based on the voltage of the
rechargeable battery 204, the charging time, and the like, and
controls the supply of power to the rechargeable battery 204.
The rechargeable battery 204 1s, for example, a lithium-1on
secondary battery or lithium-hydrogen secondary battery
capable of storing power by charging.

In the power supply communication unit 201, the com-
munication circuit 403 detects the electromotive force gen-
erated 1n the secondary coil by a magnetic flux pattern for
signal transfer which 1s generated by the power supply
communication unit 101, and transmits information super-
imposed on the magnetic tflux pattern to the communication
controlling unit 205. If the received information 1s a prede-
termined command, the communication controlling unit 205
returns a response to the command. In addition, the com-
munication controlling unit 205 sends predetermined data to
the power supply communication units 101 to 104 of the
power-supplying device 100 via the power supply commu-
nication unit 201, as needed. In this case, the power supply
communication unit 201 can cause the communication cir-
cuit 403 to generate, in the secondary coil, a magnetic flux
pattern by superimposing predetermined response informa-
tion or predetermined data on the power, supplied from the
power-supplying device 100 and temporarily stored, by
using the power supply controlling umt 203. The power-
supplying device 100 generates an electromotive force in the
primary coil 401 of the power supply communication unit
101 1 accordance with the magnetic flux pattern generated
by the power supply communication unit 201, and detects a
change 1n electromotive force via the communication circuit
403, thereby recerving the superimposed information.

Packet structures in communication of information using
the excitation of the coil described above will be described
below with reference to FIG. 5A to 5C. FIG. 5A 1s a view
showing the packet structure of a command sent from the
power-supplying device 100 to a power-supplied device.

As shown 1 FIG. 5A, a command sent from a power-
supplying device to a power-supplied device 1s constituted

by a header field 501, a command field 502, and a CRC field
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503. The header field 501 1s constituted by a start bit, a
device 1D, an identification number which 1s a number
assigned to each command to be paired with a response and
serves to 1dentity the response, and a command length
defining the length of the command. The command field 502
stores a command number for identifying a GetStatusu
command, a Getlnfo command, a GetCapability command,
or the like. The CRC field 503 (Cyclic Redundancy Check)
stores data for checking whether the data of the header field
501 and command field 502 are correct.

In this case, the GetStatus command 1s a command for
inquiring a power-supplied device whether 1t can commu-
nicate and can be charged currently. The Getlnfo command
1s a command for mquiring a power-supplied device about
the present current/voltage status and the charged status (the
charge ratio). The GetCapability command 1s a command for
obtaining allowable amount information associated with
power supply, for example, the allowable voltage/current of
a power-supplied device. The mnformation obtained from a
power-supplied device by the Getlnfo command the GetCa-
pability command 1s power supply information including an
allowable amount associated with power supply and a power
supply amount indicating the charge ratio. Note that the
device ID contained 1n the header field 501 1s used to
identify the device to which the command 1s to be trans-
mitted, and 1s 1ssued as a broadcast command when the
Getlnfo command 1s to be transmuitted.

FIG. 5B 1s a view showing the packet structure of a
response which a power-supplied device transmits 1n
response to a command transmitted from a power-supplying
device to the power-supplied device. As shown 1n FIG. 5B,
a response to a command transmitted to a power-supplied
device 1s constituted by a header field 504, a response field

505, and a CRC field 506.

The header field 504 1s constituted by a start bit, an
identification number for identifying the response to the
received command, a response length defining the length of
the response, and the like. The response field 505 stores a
response number for determining an ACK response ndicat-
ing the reception of a command, a NACK response indicat-
ing the rejection of a command, or the like. The CRC field
506 stores data for checking whether the data of the data of
the header field 504 and response field 5035 are correct.

FIG. 5C 1s a view showing the packet structure of data
transmitted from a power-supplying device to a power-
supplied device. As shown 1n FIG. 5C, data transmitted to a
power-supplied device 1s constituted by a header field 507,
a data field 508, and a CRC field 509.

The header field 507 1s constituted by a start bit, a data
length defiming the length of data, and the like. The data field
508 stores predetermined data corresponding to a command.
The CRC field 509 stores data for checking whether the data
of the header field 507 and data field 508 are correct.

Note that when such a command 1s to be transmitted, the
communication circuit 403 of the power supply communi-
cation unit generates a command as a magnetic flux pattern
from the coil of a corresponding device. The magnetic flux
pattern generated in the coil of one device generates an
clectromotive force in the coil of the other device. Detecting
this electromotive force makes 1t possible to receive a
command.

A processing procedure 1n the power-supplying device
100 according to this embodiment will be described below
with reference to FIGS. 6 A and 6B. As shown 1n FIGS. 6 A
and 6B, when the processing starts, the power supply
communication controlling unit 108 determines whether the
sensor unit 110 including the magnetic sensor 121 to 124 has
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detected a change 1n magnetic flux (S601). In this determi-
nation 1n step S601, the power supply communication con-
trolling unit 108 detects that any device are set on the power
supply communication units 101 to 104.

Upon detecting that some devices are set in the power
supply areas of the power supply communication umts 101
to 104, the power supply communication controlling unit
108 stops driving the resonance circuits of the power supply
communication umts 101 to 104. The power supply com-
munication controlling unit 108 then determines whether 1t
can communicate with the detected devices (5602). The
determination about the capability of communication 1s
performed by causing the power supply communication
units 101 to 104 set near those of the magnetic sensors 121
to 124 which have detected the devices to 1ssue the GetSta-
tus command for mquiring the devices whether they can
communicate, under the control of the power supply com-
munication controlling unit 108. As described above, the
power supply communication controlling unit 108 issues
this command by driving the communication circuit 403 to
generate a magnetic flux pattern corresponding to the Get-
Status command from the primary coil 401 1n the power
supply communication units 101 to 104. If there 1s no
response to this command, the power supply communication
controlling umit 108 determines that the devices set 1n the
power supply areas of the power supply communication
units 101 to 104 cannot communicate. That 1s, the power
supply communication controlling unit 108 determines that
the devices set 1n the power supply areas of the power supply
communication units 101 to 104 are not power-supplied
devices which are compatible with power supply from the
power supply communication units 101 to 104. If, therefore,
there 1s no response to the GetStatus command, the power
supply communication controlling unit 108 sends a control
instruction for the execution of displaying alert indication to
the display controlling unit 111. The display controlling unit
111 then causes the LED 112 or the LCD 113, under the
control of the power supply communication controlling unit
108, to display the alert indication to indicate that the
devices cannot be charged, thereby notifying the user of the
corresponding information (S611).

In contrast, 1f the devices set 1n the power supply areas of
the power supply communication units 101 to 104 can
communicate and correspond to the power-supplying device
100, the communication circuit 403 of the power supply
communication unit of each power-supplied device returns
a response indicating that a command has been received.
That 1s, the communication circuit 403 of each power-
supplied device generates a magnetic flux pattern on which
response data 1s superimposed in the secondary coil of the
power-supplied device, thereby transmitting a response to
the power-supplying device 100. The power supply com-
munication controlling unit 108 receives the response data
by detecting the electromotive force generated in the pri-
mary coil 401 of any of the power supply communication
umts 101 to 104 via the communication circuit 403. Upon
receiving the response data, the power supply communica-
tion controlling unit 108 interprets the response data. After
the interpretation of the response data, the power supply
communication controlling unit 108 obtains power supply
information such as the proper voltage and current value of
cach of the power-supplied devices set in the power supply
areas ol the power supply communication units 101 to 104
and the DevicelD and VendorID of the power-supplied
device (S603).

More specifically, the power supply communication con-
trolling unit 108 causes the communication circuit 403 of a
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predetermined power supply communication unit to gener-
ate the GetCapability command from the primary coil 401 to
obtain the proper voltage and current value of each of the
power-supplied devices set in the power supply areas of the
power supply communication units 101 to 104 and Devi-
celD and VendorlID of the power-supplied device. After the
power-supplied device which has received the GetCapability
command returns a response, the communication controlling
unit 205 of the power-supplied device causes the power
supply communication unit 201 to transmit the proper
voltage and current value of the power-supplied device and
the data of DevicelD and VendorID of the power-supplied
device to the power-supplying device 100. Note that the
power supply communication controlling unit 108 tempo-
rarily stores, 1n its internal memory, the proper voltage and
current value of the power-supplied device and the data of
DevicelD and VendorID of the power-supplied device,
which have been received by one of the power supply
communication units 101 to 104.

An example of the power supply information obtained
from power-supplied devices and stored 1n the memory will
be described with reference to FIG. 7. As shown 1n FIG. 7,
the data obtained from power-supplied devices are stored in
the memory 1n correspondence with the respective devices,
for example, a digital camera 801 and a cellular phone 802.
The memory stores, as power supply iformation of each
device, the data obtained from each power-supplied device,
including a device name 803, a maker name 804, an allow-

able voltage value (MIN) 805, an allowable voltage value
(MAX) 806, an allowable current value (MIN) 807, and an

allowable current value (MAX) 808.

Upon obtaining data from power-supplied devices, the
power supply communication controlling unit 108 determi-
nates whether a plurality of power-supplied devices are set
in the power supply area of one power supply communica-
tion unit, as shown 1n FIG. 2 (5604). That 1s, 1n step S604,
the power supply communication controlling unit 108
detects whether any one of the power supply communication
units 101 to 104 1s ready for supplying power to a plurality
of power-supplied devices. Whether power-supplied devices
are set 1n the power supply area of one power supply
communication unit can be determined by performing com-
munication from each of the power supply communication
units 101 to 104 and determiming whether the respective
power supply communication units receive responses from
a plurality of power-supplied devices. In step S604, there-
fore, 1I one power supply communication unit receives
responses from a plurality of power-supplied devices, the
power supply communication controlling unit 108 determi-
nates that a plurality of power-supplied devices are set in the
power supply area of one power supply communication unit.

It a plurality of power-supplied devices are not set 1n the
power supply area of one power supply communication unit,
the power supply communication controlling unit 108 1ssues
power supply instructions to the power supply communica-
tion units, which have detected the respective power-sup-
plied devices, to start power supply from the primary coils
401 of the respective devices to the power-supplied devices
(S613). Note that this power supply struction i1s issued
based on the information of the allowable current/voltage
obtained 1n step S603 to control the power (supply power
amount) supplied from the primary coil so as not to exceed
the allowable current/voltage of each power-supplied
device. That 1s, the power supply communication controlling
unit 108 controls the resonance circuit 402 1n the power
supply communication unit to excite the primary coil 401 so
as to supply power within the range of the allowable
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current/voltage of the power-supplied device set in the
power supply area of each power supply communication
unit.

The power supply communication controlling unit 108
then controls the communication circuit 403 of the power
supply communication unit to send the Getlnfo command
from the primary coil 401 of the power supply communi-
cation unit which 1s performing non-contact power supply.
The power supply communication controlling unit 108 then
obtains, from each power-supplied device, the information
of the present current, present voltage, and charged status as
a response to the transmitted command (S614). The power
supply communication controlling umt 108 determines a
proper voltage value and current value from the information
of the current, voltage, and charged status obtained from
cach power-supplied device. The power supply communi-
cation controlling unit 108 then causes the resonance circuit
402 to change the setting of the magnetic flux for power
supply generated 1n the primary coil 401 of the power supply
communication unmt on which the power-supplied device 1s
set, so as to generate a proper voltage value and current
value 1n the secondary coil of the power-supplied device
(S615).

Based on the power supply information obtained in step
S614, the power supply communication controlling unit 108
then determines whether the charged status of the power-
supplied device 1s mn a FULL (fully charged) status, and
charging 1s complete (S616). If the charged status 1s not a
FULL status, the power supply communication controlling
unmit 108 returns the process to step S613 to continuously
execute the processing in steps S613 to S615.

If the charged status 1s a FULL status, the power supply
communication controlling unit 108 controls the resonance
circuit 402 of the power supply communication unit which
1s supplying power to the power-supplied device, so as to
stop supplying power to the power-supplied device whose
charged status 1s a FULL status. The power supply commu-
nication controlling umt 108 notifies the user of information
indicating the completion of charging, including information
specifying a device, via the display controlling unit 111
using the LED 112 and the LCD 113 (S617).

After the noftification, the power supply communication
controlling unit 108 determinates whether the charged sta-
tuses of the power-supplied devices set on all the power
supply communication units are the FULL status, and charg-
ing of all the power-supplied devices 1s complete (5618).
Upon determining that charging of all the power-supplied
devices 1s complete, the power supply communication con-
trolling unit 108 terminates the power supply processing.
Upon determining that charging of all the power-supplied
devices 1s not complete, the power supply communication
controlling unit 108 controls the resonance circuit 402 to
stop supplying power from the primary coil 401 1n the power
supply communication unit which 1s supplying power to the
power-supplied device which has been fully charged (S619).
Thereatter, the power supply communication controlling
unmit 108 returns the process to step S613 to continue power
supply to the power-supplied device which has not been
tully charged.

Upon determining 1n step S604 that a plurality of power-
supplied devices are set on one power supply communica-
tion unit like, for example, the power supply communication
umt 103 1 FIG. 2 (are set 1n the power supply area), the
power supply communication controlling umt 108 controls
the resonance circuit 402 to start supplying power from the
power supply communication units 101, 103, and 104 on
which the power-supplied devices are set (S603). The power
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supply communication controlling unit 108 then obtains the
information of the current, voltage, and charged status of
cach power-supplied device during charging via the com-
munication circuit 403 of the power supply communication
unit which 1s supplying power, as 1n step S614 (5606). The
power supply communication controlling unit 108 deter-
mines whether the processing 1n steps S605 and S606 has
been executed for all the power supply communication units
on whose power supply areas the power-supplied devices
are set. If the power supply communication controlling unit
108 determines that the processing has been executed for all
the power supply communication units, the process shifts to
step S608. Otherwise, the power supply communication
controlling unit 108 repeatedly executes the processing in
steps S605 and S606 (S607).

Based on the power supply information obtained 1n steps
S605 to S607, the power supply communication controlling
unit 108 calculates how much power can be supplied to each
power-supplied device with the power supplied from each
power supply communication unit. Based on the calculation
result, the power supply communication controlling unit 108
then determines whether only power supply communication
units on which the plurality of power-supplied devices are
not set can mndependently perform non-contact power supply
to the respective power-supplied devices (S608). More spe-
cifically, 1n the case shown 1n FIG. 2, for the digital camera
200, the power supply communication controlling unit 108
determines, based on the information of the current, voltage,
and charged status during charging when only the power
supply communication unit 101 supplies power, whether
power supply can be performed. For the cellular phone 300,
the power supply communication controlling unit 108 deter-
mines, based on the information of the current, voltage, and
charged status during charging when only the power supply
communication unit 104 supplies power, whether power
supply can be performed.

Upon determining in step S608 that a power supply
communication unit other than a power supply communi-
cation unit on which a plurality of power-supplied devices
are set can supply suflicient power to each power-supplied
device, the power supply communication controlling unit
108 controls the resonance circuit 402 so as to stop supply-
ing power from the primary coil 401 of the power supply
communication umt on which the plurality of power-sup-
plied devices are set (S612). Upon stopping power supply
from the primary coil of the power supply communication
unit on which the plurality of power-supplied devices are
set, the power supply communication controlling umt 108
shifts the process to step S613 to continue the processing.
Note that a series of processes from step S613 are the same
as those described above.

It the power supply communication controlling unit 108
determines 1n step S608 that suflicient power cannot be
supplied to the respective power-supplied devices without
power supply from the power supply communication units
on which the plurality of power-supplied devices are set, the
process advances to step S609. In step S609, the power
supply communication controlling unit 108 calculates a
current/voltage value supplied to each power-supplied
device, including power supplied from the power supply
communication units on which the plurality of power-
supplied devices are set, based on the power supply infor-
mation obtained 1n steps S605 to S607. The power supply
communication controlling unit 108 determines whether the
calculated current/voltage value supplied to each power-
supplied device satisfies the allowable voltage/current value
of each power-supplied device obtained 1n step S603. More
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specifically, the current/voltage value supplied to one power-
supplied device 1s expressed by the sum of current/voltage
values supplied from the respective power supply commu-
nication units, on which the one power-supplied device 1s
set, to the one power-supplied device, which are obtained by
the processing 1n steps S605 to S607. That 1s, the power
supply communication controlling unit 108 determines 1n
step S609 whether the sum of the current/voltage values
which can be supplied from the power supply communica-
tion units including the one on which the plurality of
power-supplied devices are set exceeds the lower limit value
of the allowable range of currents and voltages of the
plurality of power-supplied devices.

If the power supply communication units including the
one on which the plurality of power-supplied devices are set
cannot supply power corresponding to the allowable volt-
age/current value of each power-supplied device, the power
supply communication controlling unit 108 sends a control
instruction for displaying the alert indication to the display
controlling unit 111. With this operation, the power-supply-
ing device 100 causes the display controlling unit 111 to
display the alert indication that the devices cannot be
charged, using the LED 112 and the LCD 113, thereby
notitying the user of the corresponding information (5611).

If the power supply communication units including the
one on which the plurality of power-supplied devices are set
can supply power corresponding to the allowable voltage/
current value of each power-supplied device, the power
supply communication controlling unit 108 controls each
power supply communication unit to supply power to each
power-supplied device (S610), and terminates the process-
ing.

Power supply processing to be performed when a power
supply communication unit on which a plurality of power-
supplied devices are set also supplies power in step S610
will be described below with reference to FIG. 8. As shown
in FIG. 8, when the processing starts, the power supply
communication controlling unit 108 transmits a power sup-
ply 1nstruction to a power supply communication unit on
which a plurality of power-supplied devices are not set,
based on the information of the allowable current/voltage
obtained 1n step S603, thereby starting power supply from
the primary coil 401 (S701). Thereatter, the power supply
communication controlling umt 108 causes the the commu-
nication circuit 403 of a predetermined power supply com-
munication unit to transmit a magnetic flux pattern corre-
sponding to the Getlnfo command from the primary coil
401, and obtains the information of the present current,
voltage, and charged status from each power-supplied
device (8702).

The power supply communication controlling unit 108
then sets the voltage of the power supply communication
unit on which a plurality of power-supplied devices are not
set, so as to supply a proper amount of power to each
power-supplied device (S703). More specifically, the power
supply communication controlling unit 108 sets a voltage
value that allows the power-supplied device to obtain power
suilicient for charging within the allowable voltage/current
value, based on the information of the current, voltage, and
charged status obtained in step S702 and the allowable
voltage/current value of the power-supplied device which 1s
obtained in step S603.

The power supply communication controlling unit 108
then starts supplying power from the power supply commu-
nication unit on which a plurality of power-supplied devices
are set (S704). As 1n step S702, the power supply commu-
nication controlling unit 108 obtains the information of the
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present voltage, current, and charged status from each
power-supplied device by using the Getlnfo command
(S705).

Based on the power supply information obtained 1n step
S705, the power supply communication controlling unit 108
determinates whether the plurality of power-supplied
devices set on one power supply communication unit fall
within the range of the allowable voltage/current value and
are 1n a proper charged status (5706). Upon determining 1n
step S706 that the power-supplied devices are not in a proper
charged status, the power supply communication controlling
unit 108 returns the process to step S704 to increase the
power 1f 1t 1s small or to decrease the power 1f 1t 1s large,
thereby adjusting the power supplied to the power supply
communication umt on which the plurality of power-sup-
plied devices are set. By repeating the processing in steps
S704 to S706 1n this manner, the power supply communi-
cation controlling unit 108 finds a proper setting for the
amount ol power to be supplied from the power supply
communication unit on which the plurality of power-sup-
plied devices are set.

Upon finding a setting for the supply of proper power that
satisfies an allowable voltage/current for each power-sup-
plied device (YES 1n step S706), the power supply commu-
nication controlling unit 108 sets the power to be supplied
from the power supply communication unit on which the
plurality of power-supplied devices are set (S707). Upon
completing this setting, the power supply communication
controlling unit 108 transmits a power supply instruction for
performing main charging to each power supply communi-
cation unit on which a power-supplied device 1s set, thereby
starting power supply (8708).

The power supply communication controlling unit 108
then obtains the information of the current/voltage value and
charged status of each power-supplied device during power
supply as 1n step S705 (8709), and determines whether there
1s any power-supplied device which has been completely
charged (S710). If there 1s no power-supplied device which
has been completely charged, the power supply communi-
cation controlling umt 108 repeatedly performs the process-
ing 1n steps S707 to S709. It there 1s a power-supplied device
which has been completely charged, the power supply
communication controlling unit 108 sends a control instruc-
tion for displaying to the display controlling unit 111. And
then, the display controlling unit 111 displays an indication,
which the power-supplied device has been completely
charged, by using the LED 112 or the LCD 113 (S711).

The power supply communication controlling unit 108
then determines whether all the power-supplied devices
have been completely charged (S712). If all the power-
supplied devices have been completely charged, the power
supply communication controlling unit 108 terminates the
processing. I all the power-supplied devices have not been
completely charged, the power supply communication con-
trolling unit 108 stops power supply and communication
from the power supply communication unit on which only
the power-supplied devices which have been completely
charged are set (S713). Assume that the power supply
communication controlling umt 108 does not stop power
supply from the power supply communication unit on which
the plurality of power-supplied devices are set.

The power supply communication controlling unit 108
then returns the process to step S704 to continue the pro-
cessing 1n steps S704 to S706 to make a check to find a
proper setting for the amount of power to be supplied from
the power supply communication unit on which the plurality
of power-supplied devices are set. That 1s, if one of the
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plurality of power-supplied devices set on one power supply
communication unit has been completely charged, the power
supply communication controlling unit 108 brings the power
closer to the minimum value of the allowable voltage/
current value of the completely charged power-supplied
device and checks whether the power-supplied devices to
which power 1s being supplied can be further charged. The
power supply communication controlling unit 108 performs
power supply according to the series of processes 1 steps
S707 to S710 with the amount of power set by this check.
Performing the above power supply processing allows the
power-supplying device 100 according to this embodiment
to charge the rechargeable batteries of a plurality of power-
supplied devices even if they have diflerent allowable volt-
age/current values. This embodiment has exemplified non-
contact power supply using the electromagnetic induction
scheme. However, the present invention can be applied to
the magnetic field resonance scheme (magnetic resonance

scheme) and the radio wave transmission scheme. The
magnetic field resonance scheme uses the principle that
causing magnetic field vanations with a predetermined
period on the primary coil side will generate an electromo-
tive force 1n the secondary coil of a power-supplied device
having a resonance frequency matching the predetermined
period. That 1s, in the magnetic field resonance scheme,
controlling the magnitude of magnetic field variations
caused by a power-supplying device can control the amount
of power to be supplied to a power-supplied device.

Note that the description of the above embodiment 1s an
example. The present invention 1s not limited to this. The
arrangement and operation of the above embodiment can be
changed as needed.

Other Embodiments

Aspects of the present invention can also be realized by a
computer of a system or apparatus (or devices such as a CPU
or MPU) that reads out and executes a program recorded on
a memory device to perform the functions of the above-
described embodiment(s), and by a method, the steps of
which are performed by a computer of a system or apparatus
by, for example, reading out and executing a program
recorded on a memory device to perform the functions of the
above-described embodiment(s). For this purpose, the pro-
gram 1s provided to the computer for example via a network
or from a recording medium of various types serving as the
memory device (for example, computer-readable medium).

While the present invention has been described with
reference to exemplary embodiments, 1t 1s to be understood
that the mnvention 1s not limited to the disclosed exemplary
embodiments. The scope of the following claims 1s to be
accorded the broadest interpretation so as to encompass all
such modifications and equivalent structures and functions.

This application claims the benefit of Japanese Patent
Application No. 2009-117041, filed May 13, 2009, and No.

2010-104233, filed Apr. 28, 2010, which are hereby 1ncor-
porated by reference herein in their entirety.

The mvention claimed is:

1. A power-supplying device including a plurality of

primary coils comprising:

a power supply unit configured to supply power 1n a
non-contact manner from at least one of the plurality of
primary coils to at least one power-supplied device set
in a power supply area of at least one of the plurality of
primary coils;
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a detecting unit configured to detect whether a plurality of
power-supplied devices are set 1n the power supply area
of one of the plurality of primary coils; and

a controlling unit configured to control the power supply
unit to stop supplying power from the one of the °
plurality of primary coils on which the plurality of
power-supplied devices are detected to be set, when the
detecting unit detects that the plurality of power-sup-
plied devices are set 1n the power supply area of the one

of the plurality of primary coils. 10
2. The power-supplying device according to claim 1,
further comprising a communication unit configured to
obtain allowability information associated with power sup-
plied to the at least one power-supplied device by commu- .

nicating with the at least one power-supplied device set in
the power supply area of at least one of the plurality of
primary coils,

wherein the controlling unit controls the power supply
unit to supply power from the plurality of primary coils, 20
other than the one of the plurality of primary coils on
which the plurality of power-supplied devices are
detected to be set, to at least one of the plurality of
power-supplied devices based on the allowability infor-
mation obtained by the communication unit. 25

3. The power-supplying device according to claim 2,

wherein the controlling unit determines whether power
supplied by the power supply unit to at least one of the
plurality of power-supplied devices set on at least one
of the [primary coil] pluralitv of primary coils falls 30
within an allowable range of voltage and current deter-
mined based on the allowability information, when the
power supply unit 1s stopped supplying power from the
one ol the plurality of primary coils on which the
plurality of power-supplied devices are detected to be 35
set, and

the controlling umt controls the power supply unit to
resume supplying power from the one of the plurality
of primary coils, when determining that the power
supplied to at least one of the plurality of power- 40
supplied devices set on the one of the plurality of
primary coils falls outside the allowable range.

4. The power-supplying device according to claim 3,
turther comprising an alert unit configured to 1ssue an alert
when the power supplied to at least one of the plurality of 45
power-supplied devices falls outside the allowable range
determined based on the allowability information.

5. A control method for a power-supplying device com-
prising a power supply unit, including a plurality of primary
coils, [configured to supply power in a non-contact manner 50
from at least one of the plurality of primary coils to at least
one power-supplied device set in a power supply area of at
least one of the plurality of primary coils,] characterized by
comprising:

a supplving step of supplying power in a non-contact 55
manner from at least one of the plurality of primary
coils to at least one power-supplied device set in a
power supply area of at least one of the plurality of
primary coils;

a detecting step of detecting whether a plurality of power- 60
supplied devices are set 1n the power supply area of one
of the plurality of primary coils; and

a controlling step of controlling the power supply unit to
stop supplying power from the one of the plurality of
primary coils on which the plurality of power-supplied 65
devices are detected to be set, when 1t 1s detected 1n the
[detection] detecting step that the plurality of power-
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supplied devices are set in the power supply area of the
one of the plurality of primary coils.

6. The method according to claim 5, characterized by
further comprising a communication step ol obtaining
allowability mformation associated with power supplied to
the at least one power-supplied device by communicating
with the at least one power-supplied device set in the power
supply area of at least one of the plurality of primary coils,

wherein 1n the controlling step, the power supply unit 1s
controlled to supply power from the plurality of pri-
mary coils, other than the one of the plurality of
primary coils on which the plurality of power-supplied
devices are detected to be set, to at least one of the
plurality of power-supplied devices based on the
allowability information obtained in the communica-
tion step.

7. The method according to claim 6, characterized 1n that
in the controlling step, 1t 1s determined whether power
supplied by the power supply unit to at least one of the
plurality of power-supplied devices set on af least one of the
[primary coil] plurality of primary coils falls within an
allowable range of a voltage and current determined based
on the allowability information, when the power supply unit
1s stopped supplying power from the one of the plurality of
primary coils on which the plurality of power-supplied
devices are detected to be set, and

the power supply unit 1s controlled to resume supplying
power {rom the one of the plurality of primary coils,
when it 1s determined that the power supplied to at least
one of the plurality of power-supplied devices set on
the one of the plurality of primary coils falls outside the
allowable range.

8. The method according to claim 7, characterized by
further comprising an alert step of 1ssuing an alert when the
power supplied to at least one of the plurality of power-
supplied devices falls outside the allowable range deter-
mined based on the allowability information.

9. A [power-supplying] system comprising a power-sup-
plying device and at least one power-supplied device,
wherein the power-supplying device comprises

a plurality of primary coils,

a power supply unit configured to supply power 1n a
non-contact manner from at least one of the plurality of
primary coils to the at least one power-supplied device
set 1n a power supply area of at least one of the plurality
of primary coils,

a detecting unit configured to detect whether a plurality of
power-supplied devices are set in the power supply area
of one of the plurality of primary coils, and

a controlling unit configured to control the power supply
unit to stop supplying power from the one of the
plurality of primary coils on which the plurality of
power-supplied devices are detected to be set, when the
detecting unit detects that the plurality of power-sup-
plied devices are set in the power supply area of the one
of the plurality of primary coils, and

the at least one power-supplied device each comprises
power recerving unit including a secondary coil which
receives power supplied from the power supply umt
when the power-supplied device i1s set on any of the
plurality of primary coils.

10. The power-supplying device according to claim 1,

wherein the controlling unit controls the power supply
unit to supply power from the plurality of primary coils,
other than the one of the plurality of primary coils on
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which the plurality of power-supplied devices are
detected to be set, to at least one of the plurality of
power-supplied devices.

11. The method according to claim 5,

wherein 1n the controlling step, the power supply unit 1s

controlled to supply power from the plurality of pri-
mary coils, other than the one of the plurality of
primary coils on which the plurality of power-supplied
devices are detected to be set, to at least one of the
plurality of power-supplied devices.

12. A power-supplying device comprising:

a first power supply circuit that wirelessly supplies power

to a power-supplied device in a predetermined arvea,
at least one processor programmed to perform.
determining that one or more power-supplied devices is
or are located in the predetermined area;
obtaining first information regarding allowable power for
each of a plurality of power-supplied devices located in
the predetermined avea and second information regavd-
ing power respectively supplied from the first power
supply circuit to each of the plurality of power-supplied
devices located in the predetermined area,

controlling wireless power supply from the first power
supply circuit to the plurality of power-supplied devices
located in the predetermined area by using the first
information and the second information.

13. The power-supplying device accovding to claim 12,
wherein the at least one processor controls whether to limit
wireless power supply from the first power supply circuit to
the plurality of power-supplied devices or not, by using the
first information and the second information.

14. The power-supplving device according to claim 12,
wherein the at least one processor controls whether to limit
wireless power supply from the first power supply circuit to
the plurality of power-supplied devices depending on
whether or not power respectively supplied from the first
power supply circuit to each of the plurality of power-
supplied devices meets the allowable power for each of the
plurality of power-supplied devices.

15. The power-supplying device according to claim 12,

wherein the first information includes information of an

allowable power range,

wherein the at least one processor controls wireless power

supply from the first power supply unit to the plurality
of power-supplied devices located in the predetermined
area such that power supplied by the first power supply
circuit is within the allowable power range.

16. The power-supplving device accorvding to claim 15,

whevrein the first information includes information of an

upper limit of the allowable power and information of

a lower limit of the allowable power, and

wherein the allowable power rvange is defined by the
information of the upper limit of the allowable power
and the information of the lower limit of the allowable
power:

17. The power-supplying device according to claim 12,

wherein the first information includes information of an
allowable voltage range,

whevrein the at least one processor controls wireless power
supply from the first power supply circuit to the plu-
rality of power-supplied devices located in the prede-
termined area such that power supplied by the first
power supply circuit is not out of the allowable voltage
range.

18. The power-supplving device according to claim 12,

wherein the first information includes information of a
maximum allowable voltage which indicates an upper
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[imit of an allowable voltage and information of a
minimum allowable voltage which indicates a lower
[imit of the allowable voltage, and

wherein the at least one processor controls wireless power

supply from the first power supply circuit to the plu-
rality of power-supplied devices located in the prede-
termined arvea such that a voltage of power supplied by
the first power supply circuit to the plurality of power-
supplied devices does not exceed the maximum allow-
able voltage for the plurality of power-supplied
devices.

19. The power-supplyving device according to claim 12,

wherein the first information includes information of an

allowable voltage range, and

wherein the at least one processor controls wireless power

supply from the first power supply circuit to the plu-
rality of power-supplied devices located in the prede-
termined area such that vespective voltages of power
supplied by the first power supply civcuit to each of the
plurality of power-supplied devices do not exceed
respective allowable voltage ranges.

20. The power-supplying device according to claim 12,

wherein the at least one processov obtains the second

information repeatedly.

21. The power-supplying device according to claim 20,

wherein the at least one processor controls wireless power

supply from the first power supply circuit to the plu-
rality of power-supplied devices located in the prede-
termined arvea whenever the second information is
obtained.

22. The power-supplying device according to claim 12,

wherein the at least one processorv obtains the second

information while the first power supply circuit is
supplying power.

23. The power-supplying device according to claim 12,

wherein the first power supply circuit wirelessly supplies

power using an electromagnetic induction scheme or a
magnetic field resonance scheme.

24. The power supplying device according to claim 12,
further comprises:

a second power supply circuit that is different from the

first power supply circuit, and

wherein the at least one processor obtains a thivd infor-

mation regarvding power respectively supplied from the
second power supply circuit to each of the plurality of
power-supplied devices located in the predetermined
area, and

wherein the at least one processor controls wireless power

supply from the first power supply circuit to the plu-
rality of power-supplied devices located in the prede-
termined avea by using the thivd information.

25. The power-supplving device according to claim 24,
wherein the at least one processor controls whether to limit
wireless power supply from the first power supply civcuit to
the plurality of power-supplied devices located in the pre-
determined avea ov not, by using the third information.

26. The power-supplying device according to claim 12,
wherein the at least one processor determining that one or
more power-supplied devices is or ave located in the pre-
determined area by detecting, using sensors, that one or
more power-supplied devices is or ave located in the pre-
determined area.

27. A control method comprising:

wirelessly supplyving power to a power-supplied device in

a predetermined avea by using a power supply circuit;
detecting that one or more power-supplied devices is or
are located in the predetermined area;
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obtaining first information regarding allowable power for
each of a plurality of power-supplied devices located in
the predetermined area;
obtaining second information regarding power respec-
tively supplied from the power supply circuit to each of 5
the plurality of power-supplied devices located in the
predetermined area;
controlling wireless power supply from the power supply
circuit to the plurality of power-supplied devices
located in the predetermined area by using the first 10
information and the second information.
28. The control method according to claim 27, further
comprises.
controlling whether to limit wireless power supply from
the first power supply circuit to the plurality of power- 15
supplied devices or not, by using the first information
and the second information.
29. The control method according to claim 27, further
comprises.
controlling whether to limit wireless power supply from 20
the first power supply circuit to the plurality of power-
supplied devices depending on whether or not power
respectively supplied from the first power supply circuit
to each of the plurality of power-supplied devices meets
the allowable power for each of the plurality of power- 25
supplied devices.
30. The control method according to claim 27, further
comprises.
controlling wireless power supply from the first power
supply circuit to the plurality of power-supplied devices 30
located in the predetermined avea such that power
supplied by the first power supply circuit is within an
allowable power range, wherein the first information
includes information of the allowable power range.
31. The control method accovding to claim 30, 35
whevrein the first information includes information of an
upper limit of the allowable power and information of
a lower limit of the allowable power, and
wherein the allowable power rvange is defined by the
information of the upper limit of the allowable power 40
and the information of the lower limit of the allowable
power:
32. The control method according to claim 27, further
comprises.
controlling wireless power supply from the first power 45
supply circuit to the plurality of power-supplied devices
located in the predetermined avea such that power
supplied by the first power supply civcuit is not out of
an allowable voltage range, wherein the first informa-
tion includes information of the allowable voltage 50
range.
33. The control method according to claim 27, further
comprises.
controlling wireless power supply from the first power
supply civcuit to the plurality of power-supplied devices 55
located in the predetermined avea such that a voltage
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of power supplied by the first power supply circuit to
the plurality of power-supplied devices does not exceed
a maximum allowable voltage for the plurality of
power-supplied devices, wherein the first information
includes information of the maximum allowable volt-
age which indicates an upper limit of an allowable
voltage and information of a minimum allowable volt-
age which indicates a lower limit of the allowable
voltage.

34. The control method accovding to claim 27, further
comprises.
controlling wireless power supply from the first power
supply circuit to the plurality of power-supplied devices
located in the predetermined area such that vespective
voltages of power supplied by the first power supply
circuit to each of the plurality of power-supplied
devices do not exceed respective allowable voltage
ranges, wherein the first information includes informa-
tion of the allowable voltage range.
35. The control method accovding to claim 27, further
COmprising:
obtaining the second information.
36. The control method accovding to claim 335, further
comprises.
controlling wireless power supply from the first power
supply circuit to the plurality of power-supplied devices
located in the predetermined avea whenever the second
information is obtained.
37. The control method accovding to claim 27, further
comprises.
obtaining the second information while the first power
supply circuit is supplying power
38. The control method accovding to claim 27, further
comprises.
wirelessly supplving power by the first power supply
circuit using an electromagnetic induction scheme or a
magnetic field resonance scheme.
39. The control method accovding to claim 27, further
comprises.
obtaining a thivd information regarding power rvespec-
tively supplied from a second power supply civcuit that
is different from the first power supply circuit to each of
the plurality of power-supplied devices located in the
predetermined area, and
controlling wireless power supply from the first power
supply circuit to the plurality of power-supplied devices
located in the predetermined area by using the thivd
information.
40. The control method accorvding to claim 39, further
comprises.
controlling whether to limit wireless power supply from
the first power supply circuit to the plurality of power-
supplied devices located in the predetermined area or
not, by using the third information.
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