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(54) [TITLE OF THE INVENTION] ELECTRIC POWER SUPPLY SYSTEM, POWER TRANSMITTING

DEVICE, AND POWER RECEIVING DEVICE FOR SYSTEM

(57) ABSTRACT

PURPOSE
An object is to provide a power supply system that enables the
same power transmitting device to supply power to different
types of power receiving apparatuses while saving space.
RESOLUTION MEANS

A common cradle 4 has a power transmitting module including
an internal coil and is supplied with commercial voltage, and a
PDA 3 has a power receiving module including an internal coil.
By placing the PDA 3 on the common cradle 4, magnetic
coupling occurs between the coil in the PDA 3 and the coil in
the common cradle 4, and voltage is induced at both ends of the
coil in the PDA 3 based on the commercial voltage supplied to
the common cradle 4, and thus power is supplied to the PDA 3.
At this time, data transmission between a PC 2 and the PDA can
be performed by a configuration that allows data communication
between the common cradle 4 and the PC 2.
[Selected Drawing] FIG. 1
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CLAIMS
[Claim 1]

A power supply system that supplies power from a power transmitting device to a power receiving device in a non-
contact manner, comprising:

a power transmitting device having a primary-side coil and a primary-side circuit that provides to the primary-side
coil a switched pulse voltage of the input DC voltage; and

a power receiving device having a secondary-side coil magnetically coupled to the primary-side coil, and a
secondary-side circuit that rectifies and smooths the induced voltage induced by the secondary-side coil; wherein
the power transmitting device is equipped with a power conditioning unit that adjusts the power transmitted
according to the amount of power that can be received by the power receiving device, and is electrically connected
to a PC by wired or wireless means to transmit and receive electronic information; and

the electronic information can be transmitted between the power transmitting device and the power receiving device
via the magnetic coupling constituted by the primary-side coil and the secondary-side coil.

[Claim 2]

The power supply system according to Claim 1, wherein the power transmitting device is equipped with a carrier
wave oscillator that periodically provides a carrier wave to the primary-side coil, and a first demodulator that
receives an information signal modulated and provided by the power receiving device via the primary-side coil, and
demodulates the information signal in response to the carrier wave;
the power receiving device is equipped with a carrier wave detection unit that detects the carrier wave transmitted to
the secondary-side coil, a clock extraction section that extracts a clock signal necessary for modulation from the
carrier wave detected by the carrier wave detection unit, and a first modulation unit that modulates the carrier wave
based on the information signal using the clock signal when the carrier wave detection unit detects the carrier wave
and transmits the carrier wave via the secondary-side coil; and
the power conditioning unit adjusts the transmitted power based on the information signal demodulated by the first
demodulator.

[Claim 3]

The power supply system according to Claim 1 or Claim 2, wherein the power transmitting device is equipped with
a second modulation unit that applies a prescribed modulation process in response to the carrier wave based on the
electronic information when electronic information is provided by the PC, and transmits to the receiver device via
the primary-side coil; and
the power receiving device is equipped with a second demodulation unit that applies a prescribed demodulation
process to the electrical signal provided by the second modulation unit via the secondary-side coil to obtain the
electronic information.

[Claim 4]

The power supply system according to Claim 2 or Claim 3, wherein
the power receiving device is equipped with a rechargeable secondary battery and has a charge control unit that can
recognize the state of charge of the secondary battery;
the information signal includes the state of charge of the secondary battery recognized by the charge control unit;
and
the power transmitting device is equipped with a full charge determining unit that confirms the state of charge by
demodulation of the modulated information signal provided to the power transmitting device using the first
demodulator, and makes a determination to stop power transmission to the power receiving device if the state of
charge is a full charge state.

[Claim 5]

The power supply system according to any one of claims 2 to 4, wherein
the information signal includes corresponding device information, which is information that the power receiving
device is a device capable of receiving power from the power transmitting device; and
the power transmitting device is equipped with a power transmission availability determining unit that determines
that power is to be transmitted to the power receiving device if the corresponding device information can be
obtained by demodulation performed by the first demodulator of the modulated information signal provided to the
power transmitting device, and that power is not to be transmitted if the corresponding device information cannot be
obtained.

[Claim 6]
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The power supply system according to any one of claims 1 to 5, wherein
the power transmitting device is equipped with a carrier wave oscillator that periodically provides a carrier wave to
the primary-side coil, and a modulation signal where a prescribed modulation process which is applied in response
to the carrier wave is provided to the primary-side coil, based on the electrical signal provided by the PC;
the power receiving device has a second demodulation unit that receives an electrical signal based on the modulation
signal induced in the secondary-side coil via magnetic coupling, and demodulates the electrical signal; and
the electronic information is provided to the power receiving device based on the demodulated signal obtained by
demodulation performed by the second demodulation unit.
[Claim 7]

The power supply system according to Claim 6, wherein
the power receiving device is equipped with a rechargeable secondary battery and has a charge control unit that can
recognize the state of charge of the secondary battery;
the information signal includes the state of charge of the secondary battery recognized by the charge control unit;
and
the power transmitting device is equipped with an electronic information transmission determination unit that
confirms the state of charge by the first demodulator demodulating the modulated information signal provided to the
power transmitting device, and determines whether or not to transmit the electronic information to the power
receiving device according to the state of charge.
[Claim 8]

The power supply system according to Claim 7, wherein
the electronic information transmission determination unit determines whether or not to transmit the electronic
information to the power receiving device based on the volume of the electronic information in addition to the state
of charge.
[Claim 9]

The power supply system according to any one of Claim 1 to Claim 8, wherein
the power transmitting device has an internal light emitting diode that emits light based on a prescribed signal; and
the light emitting diode emits light on the power transmitting device if the transmission efficiency of the power
transmitted between the primary-side coil and the secondary-side coil based on the magnetic coupling formed by the
primary-side coil and the secondary-side coil meets or exceeds a prescribed ratio when the power receiving device is
brought into close proximity.
[Claim 10]

The power supply system according to any one of Claim 1 to Claim 9, wherein
the power transmitting device has a plurality of primary-side coils and a first coil selecting unit that selects one of
the plurality of primary-side coils;
the power receiving device has a voltage measurement unit that measures the voltage induced at both ends of the
secondary-side coil by the magnetic coupling formed by the secondary-side coil and the primary-side coil selected
by the first coil selecting unit; and
when the voltage measured by the voltage measurement unit indicates a value at or greater than a prescribed value,
the voltage induced at both ends of the secondary-side coil by the magnetic coupling formed by the secondary-side
coil and the primary-side coil selected by the first coil selecting unit is provided to the power receiving device.
[Claim 11]

The power supply system according to claim 10, wherein
the power receiving device has a plurality of secondary-side coils and a second coil selecting unit that selects one of
the plurality of secondary-side coils; and
when the voltage measured by the voltage measurement unit indicates a value at or greater than a prescribed value,
the voltage induced at both ends of the secondary-side coil selected by the second coil selecting unit by the magnetic
coupling formed by the primary-side coil selected by the first coil selecting unit and the secondary-side coil selected
by the second coil selecting unit is provided to the power receiving device.
[Claim 12]

The power supply system according to any one of Claim 1 to Claim 11, wherein
DC voltage is obtained by rectifying and smoothing the commercial voltage input to the power transmitting device.
[Claim 13]

The power supply system according to any one of Claim 1 to Claim 11, wherein
the power transmitting device is equipped with a battery that can store an electric charge inside the power
transmitting device, and the DC voltage uses the output voltage from the battery.
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[Claim 14]

The power supply system according to Claim 13, wherein
the battery is configured of a rechargeable secondary battery,
the commercial voltage is input to the power transmitting device, and
the battery is charged by the DC voltage obtained by rectifying and smoothing the input commercial voltage.
[Claim 15]

The power transmitting device according to any one of Claim 1 to Claim 14, wherein
electrical power is supplied to the power receiving device in close proximity.
[Claim 16]

The power receiving device according to any one of Claim 1 to Claim 14, wherein
electrical power is supplied from the power transmitting device by bringing into proximity with the power
transmitting device according to claim 15.
[Claim 17]

The power supply system according to any one of Claim 1 to Claim 14, further comprising:
a cradle with at least one internal power transmitting device, a first electronic device with at least one internal power
receiving device, and a PC that can transmit and receive electronic information by being electrically connected to
the first electronic device by wired or wireless means; wherein
the first electronic device is brought into proximity with the cradle, and thereby electrical power is supplied from the
cradle to the first electronic device, and electronic information can be transmitted between the PC and the first
electronic device.
[Claim 18]

The power supply system according to any one of Claim 1 to Claim 14, further comprising:
a showcase with at least one power transmitting device incorporated into a top panel;
a first electronic device with at least one internal power receiving device; and
a PC that can transmit and receive electronic information by being electrically connected to the first electronic
device by wired or wireless means; wherein
the first electronic device is brought into proximity on the showcase, and thereby electrical power is supplied from
the showcase to the first electronic device, and electronic information can be transmitted between the PC and the
first electronic device.
[Claim 19]

The power supply system according to any one of Claim 1 to Claim 14, further comprising:
a mobile base station having a bookshelf configuration with at least one power transmitting device incorporated into
a side panel;
a mobile device with at least one internal power receiving device; and
a PC that can transmit and receive electronic information by being electrically connected to the mobile base station
by wired or wireless means; wherein
by setting the mobile device in proximity to the side panel, electrical power is supplied from the side panel to the
mobile device, and electronic information can be transmitted between the PC and the mobile device.
[Claim 20]

The power supply system according to any one of Claim 1 to Claim 14, further comprising:
an attache case with at least one power transmitting device incorporated into a side panel;
a mobile device with at least one internal power receiving device; and
a PC that can transmit and receive electronic information by being electrically connected to the attache case by
wired or wireless means; wherein
by setting the mobile device in proximity to the side panel, electrical power is supplied from the side panel to the
mobile device, and electronic information can be transmitted between the PC and the mobile device.
[Claim 21]

The power supply system according to any one of Claim 1 to Claim 14, further comprising:
a mouse pad with at least one power transmitting device internally incorporated;
a cordless mouse with at least one internal power receiving device; and
a PC that can transmit and receive electronic information by being electrically connected to the mouse pad by wired
or wireless means; wherein
by setting the cordless mouse in close proximity to the mouse pad, electrical power is supplied from the mouse pad
to the cordless mouse, and electronic information can be transmitted between the PC and the cordless mouse.
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[Claim 22]

The power supply system according to claim 21, wherein
the cordless mouse is equipped with storage capable of storing information, and the storage is capable of storing
electronic information provided by the PC.
[Claim 23]

The power supply system according to any one of Claim 1 to Claim 14, further comprising:
a power supply pad with at least one power transmitting device internally incorporated,;
an electric slipper with at least one internal power receiving device; and
a PC that can transmit and receive electronic information by being electrically connected to the power supply pad by
wired or wireless means; wherein
by setting the electric slipper in close proximity to the power supply pad, electrical power is supplied from the
power supply pad to the electric slipper, and electronic information can be transmitted between the PC and the
electric slipper.
[Claim 24]

The power supply system according to Claim 23, wherein
the electric slipper has a heater that is heated, a heating control unit to control the heating of the heater, a
temperature sensor to measure the temperature of the heater, and storage to store electronic information transmitted
from the PC,
the heating control unit performs heating control of the heater based on the electronic information stored in the
storage and the temperature of the heater measured by the temperature sensor.
[Claim 25]

The power supply system according to any one of Claim 1 to Claim 14, further comprising:
a narration terminal incorporating at least one internal power transmitting device;
an installation spot where the narration terminal is installed having at least one internal power receiving device, and
a PC that is electrically connected to the installation spot by wired or wireless means in order to transmit and receive
electronic information; wherein
the narration terminal is installed at a prescribed location at the installation spot, and thereby electric power is
supplied from the installation spot to the narration terminal, and electronic information can be transmitted between
the PC and the narration terminal.
[Claim 26]

The power supply system according to Claim 25, wherein
the narration terminal is equipped with a playback circuit that plays back prescribed information, and a storage that
stores electronic information sent from the PC; wherein
the playback circuit reads and plays back the electronic information stored in the storage.
[Claim 27]

The power supply system according to any one of Claim 1 to Claim 14, further comprising:
a cradle with at least one internal power transmitting device incorporated therein,
a karaoke remote control with at least one internal power receiving device, and
a PC that can transmit and receive electronic information by being electrically connected to the karaoke remote
control by wired or wireless means; wherein
electrical power is supplied from the cradle to the karaoke remote control and electronic information can be
transmitted between the PC and the karaoke remote control by bringing the karaoke remote control in proximity to
the cradle.
[Claim 28]

The power supply system according to Claim 27, wherein
the karaoke remote control has a display that reads and displays information, and storage that stores electronic
information transmitted from the PC;
the PC is configured to be connectable via telecommunication lines to an information server where all karaoke
information is stored in a database structure; and
the karaoke information obtained by the PC from the information server via telecommunication lines is transmitted
from the PC to the karaoke remote control, the transmitted karaoke information is stored in the storage, and the
display reads the karaoke information stored in the storage.
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DETAILED DESCRIPTION OF THE INVENTION
TECHNICAL FIELD
[0001]

The present invention relates to an electric power supply system for supplying electric power to electronic devices,
and in particular to an electric power supply system for supplying electric power to mobile-enabled electronic
devices such as mobile phones, laptop computers, digital cameras, electronic toys, and the like. The present
invention also relates to the power transmitting device and power receiving device used in this power supply system.

CONVENTIONAL TECHNOLOGY
[0002]

Examples of conventional power supply systems for mobile-enabled electronic devices are illustrated in FIG. 18
through FIG. 20. First, FIG. 18 is an external view illustrating the appearance of a mobile phone equipped with a
conventional power supply system, and a dedicated terminal contact charger (AC adapter) for the mobile phone. In
FIG. 18, 901 represents a mobile phone, and 902 represents a holder of a dedicated terminal contact charger (AC
adapter) for charging the storage battery built into the mobile phone 901. An AC adapter 903 (with integrated AC
plug) and a cord 904 are attached to the AC adapter holder 902, and commercial power (100 V AC) is supplied to
the AC adapter 903 by plugging the AC plug 903 (with integrated AC plug) into an outlet on a wall or the like.
Furthermore, the AC adapter 903 converts the supplied 100 VAC to DC voltage used to charge the storage battery of
the mobile phone 901, and charges the storage battery of the mobile phone 901 with this DC voltage via the cord
904 and the transmission electrodes that contact the holder 902 of the AC adapter and the power receiving electrode
of the mobile phone 901. The DC voltage can also be used directly as the drive power source for the mobile phone
901.

[0003]

Next, FIG. 19 is an external view illustrating the appearance of a mobile device equipped with another
conventional power supply system and a dedicated charger (AC adapter) for the mobile device. In FIG. 19, 911
represents a mobile device, and 912 represents a dedicated charger (AC adapter) for charging the storage battery
built into the mobile device 911. Cords 913 and 914 and an AC plug 915 are attached to the AC adapter 912, and
commercial power (100 VAC) is supplied to the AC adapter 912 via cord 914 by plugging the AC plug 915 into an
outlet in a wall, or the like. Furthermore, the AC adapter 912 converts the supplied 100 VAC to DC voltage used to
charge the storage battery of the mobile device 911, and then supplies this DC voltage to the mobile device 911 via
the cord 913, in order to charge the built-in storage battery. In addition, the DC voltage can also be used directly as
the drive power source for the mobile device 911.

[0004]

Next, FIG. 20 is an external view illustrating the appearance of a shaver with another conventional power supply
system, and a dedicated non-contact charger (AC adapter) for the shaver. In FIG. 20, 921 represents a shaver, and
922 represents a dedicated non-contact charger (AC adapter) for charging the storage battery built into the shaver
921. A cord 923 and an AC plug 924 are attached to the AC adapter 922, and commercial power (100 V AC) is
supplied to the AC adapter 922 via the cord 923 by plugging the AC plug 924 into an outlet in a wall, or the like.
The AC adapter 922 switches the supplied 100 V AC that has been converted to DC voltage and supplies the DC
voltage used for charging to the storage battery of the shaver 921 by a non-contact power supply method using
magnetic coupling. The DC voltage can also be used directly as the drive power source for the shaver 921.

[0005]
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In addition, in a non-contact charging device in which a secondary-side coil is arranged at a bottom of a main body
and a primary-side coil is arranged under the body mounting portion of the charger, and when the main body is
placed on the body mounting portion of the charger, the primary-side coil arranged under the body mounting portion
and the secondary-side coil arranged at the bottom of the main body are magnetically coupled and the storage
battery in the main body is charged, the housing of the main body is composed of a plurality of housing parts
divided by a plane that longitudinally bisects the secondary-side coil, one of the plurality of housing parts has a
bottom wall continuously formed on the outer circumference wall thereof, the secondary-side coil is arranged on the
inner surface of the bottom wall, and the outer surface of the bottom wall is the contact surface with the main body
mounting portion of the charger during charging (see, for example, Patent Document 1).

[Patent Document 1] Japanese Unexamined Patent Application 2001-16789
DISCLOSURE OF THE INVENTION

PROBLEM TO BE RESOLVED BY THE INVENTION

[0006]

However, as illustrated in FIG. 18 through FIG. 20, each electronic device, such as a mobile phone 901, a laptop
computer 911, or a shaver 921, requires a dedicated AC adapter for charging, and other AC adapters cannot be used.
In other words, because AC adapters are not compatible with each other, there is a problem with an excess of many
AC adapters and cords to connect these adapters to the commercial power source in the home.

[0007]

With the conventional technology described in Patent Document 1, there is no concern regarding unevenness
between the housing parts joined at the bottom of the housing, and the distance between the primary-side coil and
the secondary-side coil can be kept constant, so a stable charging current can be supplied to the electronic device in
the main body. However, the non-contact charging device can only charge one prescribed type of electronic device
and cannot charge a plurality of types of electronic devices.

[0008]

In light of the foregoing, an object of the present invention is to provide a power supply system that enables the
same power transmitting device to supply power to different types of power receiving apparatuses while saving
space. Another object of the present invention is to provide a power transmitting device and a power receiving
device for this power supply system.

MEANS FOR SOLVING THE PROBLEM
[0009]

In order to achieve the aforementioned object, the power supply system of the present invention is a power supply
system that supplies power from a power transmitting device to a power receiving device in a non-contact manner,
comprising:

a power transmitting device having a primary-side coil and a primary-side circuit that provides to the primary-side
coil a switched pulse voltage of the input DC voltage; and

a power receiving device having a secondary-side coil magnetically coupled to the primary-side coil, and a
secondary-side circuit that rectifies and smooths the induced voltage induced by the secondary-side coil; wherein
the power transmitting device is equipped with a power conditioning unit that adjusts the power transmitted
according to the amount of power that can be received by the power receiving device, and is electrically connected
to a PC by wired or wireless means to transmit and receive electronic information; and

the electronic information can be transmitted between the power transmitting device and the power receiving device
via the magnetic coupling constituted by the primary-side coil and the secondary-side coil.

[0010]

In addition, at this time, a configuration is possible where the power transmitting device is equipped with a carrier
wave oscillator that periodically provides a carrier wave to the primary-side coil, and a first demodulator that
receives an information signal modulated and provided by the power receiving device via the primary-side coil, and
demodulates the information signal in response to the carrier wave;
the power receiving device is equipped with a carrier wave detection unit that detects the carrier wave transmitted to
the secondary-side coil, a clock extraction section that extracts a clock signal necessary for modulation from the
carrier wave detected by the carrier wave detection unit, a first modulation unit that modulates the carrier wave
based on the information signal using the clock signal when the carrier wave detection unit detects the carrier wave
and transmits the carrier wave via the secondary-side coil; and
the power conditioning unit adjusts the transmitted power based on the information signal demodulated by the first
demodulator.

[0011]
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In addition, a configuration is possible where the power transmitting device is equipped with a second modulation unit that
applies a prescribed modulation process in response to the carrier wave based on the electronic information when electronic
information is provided by the PC, and transmits to the receiver device via the primary-side coil; and
the power receiving device is equipped with a second demodulation unit that applies a prescribed demodulation process to the
electrical signal provided by the second modulation unit via the secondary-side coil to obtain the electronic information.

[0012]

In addition, a configuration is possible where the power receiving device is equipped with a rechargeable secondary battery and
has a charge control unit that can recognize the state of charge of the secondary battery;
the information signal includes the state of charge of the secondary battery recognized by the charge control unit; and
the power transmitting device is equipped with a full charge determining unit that confirms the state of charge by demodulation
of the modulated information signal provided to the power transmitting device using the first demodulator, and makes a
determination to stop power transmission to the power receiving device if the state of charge is a full charge state.

[0013]

In addition, a configuration is possible where the information signal includes corresponding device information, which is
information that the power receiving device is a device capable of receiving power from the power transmitting device; and
the power transmitting device is equipped with a power transmission availability determining unit that determines that power is to
be transmitted to the power receiving device if the corresponding device information can be obtained by demodulation performed
by the first demodulator of the modulated information signal provided to the power transmitting device, and that power is not to
be transmitted if the corresponding device information cannot be obtained.

[0014]

In addition, a configuration is possible where the power transmitting device is equipped with a carrier wave oscillator that
periodically provides a carrier wave to the primary-side coil, and a modulation signal where a prescribed modulation process is
applied in response to the carrier wave, based on the electrical signal provided by the PC which is provided to the primary-side
coil;
the power receiving device has a second demodulation unit that receives an electrical signal based on the modulation signal
induced in the secondary-side coil via magnetic coupling, and demodulates the electrical signal; and
the electronic information is provided to the power receiving device based on the demodulated signal obtained by demodulation
performed by the second demodulator.

[0015]

In addition, a configuration is possible where the power receiving device is equipped with a rechargeable secondary battery and
has a charge control unit that can recognize the state of charge of the secondary battery;
the information signal includes the state of charge of the secondary battery recognized by the charge control unit; and
the power transmitting device is equipped with an electronic information transmission determination unit that confirms the state
of charge by the first demodulator demodulating the modulated information signal provided to the power transmitting device, and
determines whether or not to transmit the electronic information to the power receiving device according to the state of charge.
[0016]

In addition, a configuration is possible where the electronic information transmission determination unit determines whether or
not to transmit the electronic information to the power receiving device based on the volume of the electronic information in
addition to the state of charge.

[0017]

In addition, a configuration is possible where the power transmitting device has an internal light emitting diode that emits light
based on a prescribed signal; and
the light emitting diode emits light on the power transmitting device if the transmission efficiency of the power transmitted
between the primary-side coil and the secondary-side coil based on the magnetic coupling formed by the primary-side coil and
the secondary-side coil meets or exceeds a prescribed ratio when the power receiving device is brought into close proximity.
[0018]

In addition, a configuration is possible where the power transmitting device has a plurality of primary-side coils and a first coil
selecting unit that selects one of the plurality of primary-side coils;
the power receiving device has a voltage measurement unit that measures the voltage induced at both ends of the secondary-side
coil by the magnetic coupling formed by the secondary-side coil and the primary-side coil selected by the first coil selecting unit;
and
when the voltage measured by the voltage measurement unit indicates a value at or greater than a prescribed value, the voltage
induced at both ends of the secondary-side coil by the magnetic coupling formed by the secondary-side coil and the primary-side
coil selected by the first coil selecting unit is provided to the power receiving device.

[0019]
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In addition, a configuration is possible where the power receiving device has a plurality of secondary-side coils and a
second coil selecting unit that selects one of the plurality of secondary-side coils; and
when the voltage measured by the voltage measurement unit indicates a value at or greater than a prescribed value, the
voltage induced at both ends of the secondary-side coil selected by the second coil selecting unit by the magnetic coupling
formed by the primary-side coil selected by the first coil selecting unit and the secondary-side coil selected by the second
coil selecting unit is provided to the power receiving device.

[0020]

In addition, a configuration is possible where the DC voltage is obtained by rectifying and smoothing the commercial
voltage input to the power transmitting device. In addition, a configuration is possible where the power transmitting device
is equipped with a battery that can store an electric charge inside the power transmitting device, and the DC voltage uses
the output voltage from the battery. In addition, a configuration is possible where the battery is configured of a
rechargeable secondary battery,
the commercial voltage is input to the power transmitting device, and
the battery is charged by the DC voltage obtained by rectifying and smoothing the input commercial voltage.

[0021]

In addition, a configuration is possible that further includes a cradle with at least one internal power transmitting device, a
first electronic device with at least one internal power receiving device, and a PC that can transmit and receive electronic
information by being electrically connected to the first electronic device by wired or wireless means; wherein
the first electronic device is brought into proximity with the cradle, and thereby electrical power is supplied from the cradle
to the first electronic device, and electronic information can be transmitted between the PC and the first electronic device.
[0022]

In addition, an example is configured to have a showcase with at least one power transmitting device incorporated into a
top panel;

a first electronic device with at least one internal power receiving device; and

a PC that can transmit and receive electronic information by being electrically connected to the first electronic device by
wired or wireless means; wherein

the first electronic device is brought into proximity on the showcase, and thereby electrical power is supplied from the
showcase to the first electronic device, and electronic information can be transmitted between the PC and the first
electronic device.

[0023]

In addition, an example is configured to have a mobile base station having a bookshelf configuration with at least one

power transmitting device incorporated into a side panel;

a mobile device with at least one internal power receiving device; and

a PC that can transmit and receive electronic information by being electrically connected to the mobile base station by
wired or wireless means; wherein

by setting the mobile device in proximity to the side panel, electrical power is supplied from the side panel to the mobile
device, and electronic information can be transmitted between the PC and the mobile device.

[0024]

In addition, an example is configured to have an attache case with at least one power transmitting device incorporated into

a side panel;

a mobile device with at least one internal power receiving device; and

a PC that can transmit and receive electronic information by being electrically connected to the attache case by wired or
wireless means; wherein

by setting the mobile device in proximity to the side panel, electrical power is supplied from the side panel to the mobile
device, and electronic information can be transmitted between the PC and the mobile device.

[0025]

In addition, an example is configured to have a mouse pad with at least one power transmitting device internally

incorporated;

a cordless mouse with at least one internal power receiving device; and

a PC that can transmit and receive electronic information by being electrically connected to the mouse pad by wired or
wireless means; wherein

by setting the cordless mouse in close proximity to the mouse pad, electrical power is supplied from the mouse pad to the
cordless mouse, and electronic information can be transmitted between the PC and the cordless mouse. In this case, a
configuration is possible where the cordless mouse is equipped with storage capable of storing information, and the storage
is capable of storing electronic information provided by the PC.

[0026]
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In addition, an example is configured to have a power supply pad with at least one power transmitting device
internally incorporated;
an electric slipper with at least one internal power receiving device; and
a PC that can transmit and receive electronic information by being electrically connected to the power supply pad by
wired or wireless means; wherein
by setting the electric slipper in close proximity to the power supply pad, electrical power is supplied from the
power supply pad to the electric slipper, and electronic information can be transmitted between the PC and the
electric slipper. In this case, a configuration is possible where the electric slipper has a heater that is heated, a
heating control unit to control the heating of the heater, a temperature sensor to measure the temperature of the
heater, and storage to store electronic information transmitted from the PC,
the heating control unit performs heating control of the heater based on the electronic information stored in the
storage and the temperature of the heater measured by the temperature sensor.

[0027]

In addition, an example is configured to have a narration terminal incorporating at least one internal power
transmitting device;
an installation spot where the narration terminal is installed having at least one internal power receiving device, and
a PC that is electrically connected to the installation spot by wired or wireless means in order to transmit and receive
electronic information; wherein
the narration terminal is installed at a prescribed location at the installation spot, and thereby electric power is
supplied from the installation spot to the narration terminal, and electronic information can be transmitted between
the PC and the narration terminal. In this case, a configuration is possible where the narration terminal is equipped
with a playback circuit that plays back prescribed information, and a storage that stores electronic information sent
from the PC; wherein
the playback circuit reads and plays back the electronic information stored in the storage.

[0028]

In addition, an example is configured to have a cradle with at least one internal power transmitting device

incorporated therein,

a karaoke remote control with at least one internal power receiving device, and

a PC that can transmit and receive electronic information by being electrically connected to the karaoke remote
control by wired or wireless means; wherein

electrical power is supplied from the cradle to the karaoke remote control and electronic information can be
transmitted between the PC and the karaoke remote control by bringing the karaoke remote control into proximity
with the cradle. In this case, a configuration is possible where the karaoke remote control has a display that reads
and displays information, and storage that stores electronic information transmitted from the PC;

the PC is configured to be connectable via telecommunication lines to an information server where all karaoke
information is stored in a database structure; and

the karaoke information obtained by the PC from the information server via telecommunication lines is transmitted
from the PC to the karaoke remote control, the transmitted karaoke information is stored in the storage, and the
display reads the karaoke information stored in the storage.

[0029]

In addition, the power transmitting device of the present invention supplies electrical power to the power receiving
device in close proximity. Furthermore, the power receiving device of the present invention is supplied power from
the power transmitting device by being brought into proximity with the power transmitting device.

EFFECT OF THE INVENTION
[0030]

With the power supply system of the present invention, electric power is supplied by placing an electronic device
such as a PDA, mobile phone, or the like, equipped with the power receiving device of the present invention on a
common cradle or the like equipped with the power transmitting device of the present invention, and therefore, there
is no need to prepare separate AC adapters for each electronic device. In addition, the common cradle equipped with
the power transmitting device of the present invention is configured to enable data communication with a PC, and
therefore data can be transmitted and received between the electronic device and the PC, without leaving the cradle,
which improves convenience. Furthermore, the power transmitting device of the present invention can be
incorporated into all types of products, not just a common cradle, but also showcases, mouse pads, and the like, and
therefore the device is highly versatile, because an electronic device incorporating the power receiving device of the
present invention can receive power supplied from the product.
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[0031]

Furthermore, if the common cradle is configured with a plurality of power transmitting devices of the present
invention and a plurality of electronic devices equipped with a power receiving device such as a PDA or the like are
placed on the common cradle, power can be supplied to a plurality of electronic devices at the same time, thus
saving space.

[0032]

In addition, the power transmitting device of the present invention can help a user recognize the area where power
can be optimally supplied to the power receiving device of the electronic device to be placed thereon by emitting
light from the light emitting diode. Therefore, even when the area where the electronic device can be placed is large,
such as with a showcase, placing the electronic device within the area where the light-emitting diode emits light can
provide a state of high power transmission efficiency.

PREFERRED EMBODIMENT OF THE INVENTION
[0033]

Next, embodiments of the present invention will be described while referencing the drawings. FIG. 1 isa
conceptual diagram of the power supply system of the present embodiment.

[0034]

The power supply system 1 illustrated in FIG. 1 includes a PDA 3, a common cradle 4 that supplies power to the
PDA 3, and a PC 2 that is electrically connected to the common cradle 4 by a wire (line 8) or wirelessly, and is
configured to allow data communication. In addition, the common cradle 4 is equipped with a cord 6 and an AC
plug 7 at the end of the cord 6, and commercial power is supplied through the cord 6 by inserting the AC plug 7 into
an AC outlet. In addition, the common cradle 4 is equipped with an LED display 5, which allows users to visually
recognize the status of the common cradle 4 as described below, according to the color displayed on the LED
display 5.

[0035]

In FIG. 1, when the AC plug 7 is inserted into an AC outlet (not shown) and the PDA 3 is placed in a prescribed
position on the common cradle 4, commercial voltage is supplied to the common cradle 4 via the cord 6. In addition,
as described below, if the PDA 3 and the common cradle 4 each have an internal coil, when commercial voltage is
applied to the common cradle 4, magnetic coupling occurs between the coil in the common cradle 4 and the coil in
the PDA 3, which induces voltage at both ends of the coil in the PDA, and this induced voltage supplies power to
the PDA. Note that the internal circuit of the common cradle 4, which is the power supply side, is referred to as the
power transmitting module 10, and the internal circuit of the PDA 3, which is the side power is supplied to, is
referred to as the power receiving module 40. At this time, the power transmitting module 10 and the power
receiving module 40 are respectively configured including the aforementioned coils.

[0036]

If the common cradle 4 is configured for wireless data communication with the PC 2, the PC 2 may be provided
with a transmitter (for example, a transmission antenna) to transmit a prescribed signal and the common cradle 4
may be provided with a receiver (or receiver antenna) to receive a signal transmitted from the transmitter. Also, if
the common cradle 4 is configured for wired data communication with the PC 2, the PC 2 and the common cradle 4
may be electrically connected via a cable.

[0037]

The following description describes how power is supplied from the common cradle 4 to the PDA 3 with reference
to the drawings. FIG. 2 is a block diagram illustrating the electrical configuration of the common cradle 4 illustrated
in FIG. 1 equipped with the power transmitting module 10 and the PDA equipped with the power receiving module
40. The same components as in FIG. 1 are marked with the same symbols and detailed descriptions thereof are
omitted.

[0038]
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The power transmitting module 10 includes a rectifying circuit 13 that has commercial voltage applied thereto,
rectifies this commercial voltage, and outputs DC voltage, a smoothing circuit 14 for smoothing the DC voltage
output from the rectifying circuit 13, and a switching circuit 15, into which the smoothed DC voltage output from
the smoothing circuit 14 is input, and that generates and outputs a prescribed switching pulse voltage.

[0039]

The power transmitting module 10 is also provided with a transformer 16 that transforms and outputs the switching
pulses output from the switching circuit 15 that are input thereto to a prescribed voltage, a rectifying circuit 17 that
rectifies the AC voltage output from the transformer 16 and outputs DC voltage, and a smoothing circuit 18 that
smooths the DC voltage output from the rectifying circuit 17. The voltage Vcc output from the smoothing circuit 18
is used as a control driving power source for each of the circuits that the power transmitting module 10 described
below is provided with.

[0040]

The power transmitting module 10 has the switching pulse voltage output from the switching circuit 15 input
thereto and also includes a primary-side coil 19 that together with the secondary-side coil 41 equipped in the power
receiving module 40, described below, constitutes a transformer. The primary-side coil 19 is configured to have the
switching pulse voltage supplied via one of switching element 21, switching element 22, or switching element 23.
Therefore, the transformation ratio of the transformer 30 constituting the selected switching element and the
secondary-side coil 41 changes. In addition, the power transmitting module 10 is provided with a power switching
circuit 24 that controls ON/OFF switching of the switching element 21, switching element 22, and switching
element 23 based on a control signal from the power switching circuit 24. Note that the number of switching
elements that determine the transformation ratio of the transformer 30 constituted by the primary-side coil 19 and
the secondary-side coil 41 is configured by three elements, switching element 21, switching element 22, and
switching element 23 in FIG. 2 but this number is not limited to three.

[0041]

The power transmitting module 10 is also equipped with light emitting diode 25 and light emitting diode 26 that
emit light based on prescribed signals. Of these, DC voltage Vcc is applied via the switching element 29 and resistor
27 to the light emitting diode 25 and DC voltage Vcc is applied via switching element 31 and resistor 28 to the light
emitting diode 26. In addition, the power transmitting module 10 is provided with a LED display circuit 32 and
controls ON/OFF switching of switching element 29 and switching element 31 based on a signal from the LED
display circuit 32.

[0042]

In addition, the power transmitting module 10 is provided with carrier wave oscillating circuit 33 that generates a
prescribed carrier wave, a modem circuit 34 that modulates data signals from the PC 2 and demodulates modulated
signals provided from the PDA 3, a demodulating circuit 35 that demodulates modulated signals included with the
voltage from the primary-side coil, and power transmission capability evaluating circuit 36, power amount
evaluating circuit 37, and full capacity evaluating circuit 38 that perform various decision-making processes based
on information included in the signal demodulated by the demodulating circuit 35.

[0043]

Furthermore, the power transmitting module 10 is provided with a converter 64 and performs
transmission/receiving of signals between the common cradle 4 and the PC 2 via this converter 64. The converter 64
converts signals provided from the power transmitting module 10 into a format that can be read by the PC 2 and
transmits these to an output interface (not shown) and converted signals are provided from this output interface to
the PC 2. Conversely, when a signal is provided from the PC 2 to the common cradle 4 (power transmitting module
10) via an output interface (not shown) provided on the PC 2, the signal is transmitted to the converter 64, converted
to a format that the common cradle 4 (power transmitting module 10) can read, and provided to the latter-stage
circuitry of the power transmitting module 10.

[0044]

The power transmitting module 10 is provided with a data transmission instruction signal generator 62 for
transmitting to the PC 2 a signal with instructions for transmitting data in the PC 2 from the PC 2 to the common
cradle 4. This data transmission instruction signal generator 62 is supplied DC voltage from the internal power
source Vcc. The data transmission instruction signal generator 62 may be configured so that when an operation
button (not shown) mounted on the common cradle 4 that can be operated by a user is operated by a user, an
instruction regarding generating a data transmission instruction signal is transmitted to the data transmission
instruction signal generator 62.
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This data transmission instruction signal generator 62 is connected to the converter 64 via switching element 63.
When the switching element 63 is in the ON state, the signal output from the data transmission instruction signal
generator 62 is provided to the converter 64, and when the switching element 63 is in the OFF state, the signal
output from the data transmission instruction signal generator 62 is not provided to the converter 64. The switching
element 63 may be composed of a transistor or may be another switching element such as a MOSFET. Hereinafter,
the switching element 63 will be described as being composed of an NPN type transistor, and to avoid confusion, the
switching element 63 will be referred to below as transistor 63.

[0045]

The transistor 63 is connected to the switching control unit 61 at a base terminal thereof, and is configured to be
ON/OFF controlled based on a control signal from the switching control unit 61, and may have a configuration
where a prescribed DC bias voltage is applied to enable the ON/OFF control. The switching control unit 61 is
configured to receive a signal from the power transmission capability evaluating circuit 36, the power amount
evaluating circuit 37, and the full capacity evaluating circuit 38. The operation of each of these circuits is described
below.

[0046]

The power switching circuit 24, LED display circuit 32, carrier wave oscillating circuit 33, modem circuit 34,
demodulating circuit 35, power transmission capability evaluating circuit 36, power amount evaluating circuit 37,
full capacity evaluating circuit 38, switching control unit 61, and data transmission instruction signal generator 62
may be configured on the same IC chip to make the power transmitting module 10 smaller. At this time, LED 25,
LED 26, resistor 27, resistor 28, switching element 29, switching element 31, and transistor 63 may also be
configured on the same chip (power transmission control IC 20).

[0047]

On the other hand, the power receiving module 40 has a primary-side coil 19 and a secondary-side coil 41 that
forms a transformer 30, a smoothing capacitor 42 that smooths the voltage induced at both ends of the secondary-
side coil 41, a rectifying circuit 43 that rectifies the voltage smoothed by the smoothing capacitor 42, and a
smoothing circuit 44 that smooths the DC voltage output from the rectifier circuit 43. In addition, a modem circuit
45 that demodulates a superimposed signal by applying a prescribed process to the voltage output from the
smoothing capacitor 42 and modulates the data signal from the PDA 3 by applying a prescribed process, a clock
extraction signal circuit 46 that extracts a clock signal by applying a prescribed process to the voltage output from
the smoothing capacitor 42, and a modulating circuit 47 that applies a prescribed process to the voltage output from
the smoothing capacitor 42 and performs modulation are connected to the smoothing capacitor 42. The power-on
reset circuit 48, which receives the output from the smoothing circuit 22 and provides drive instructions to the power
receiving control 1C 50 described below, and the voltage clamp circuit 49, which receives the output from the
smoothing circuit 44 and converts the output to a prescribed voltage, and a regulator 51 are connected to the
smoothing circuit 44. In addition, the charging control circuit 52 is connected to the regulator 51, and the voltage
output from the regulator 51 is provided. The charging control circuit 52 charges the device (PDA 3) to be charged
using the voltage provided by the regulator 51. As described above, power is supplied from the common cradle 4 to
the PDA 3.

[0048]

In addition, the modem circuit 45, clock extracting circuit 46, modulating circuit 47, power-on reset circuit 48,
voltage clamp circuit 49, and regulator 51 may be configured on the same IC chip (power receiving control 1C 50)
for the purpose of size reduction of the power receiving module 40.

[0049]

In FIG. 2, commercial power (100 VAC) is supplied from outside, and the supplied 100 VAC is converted to DC
voltage by full-wave rectification in the rectifying circuit 13 and smoothing in the smoothing circuit 14. The pulse
voltage generated by the switching circuit 15 that switches the DC voltage output from the smoothing circuit 14 is
then provided to the primary-side coil 19 via switching element 21, switching element 22, or switching element 23.
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The switching elements 21, 22, and 23 may be composed of a transistor as illustrated in FIG. 2 or may be another
switching element such as a MOSFET. Hereinafter, the switching elements 21, 22, and 23 will be described as being
composed of an NPN type transistor, and to avoid confusion, the switching element 21, switching element 22, and
switching element 23 will respectively be referred to as a transistor 21, transistor 22, and transistor 23, hereinafter.
At this time, a prescribed direct current bias voltage may be applied to transistor 21, transistor 22, and transistor 23
to enable ON/OFF control of the switching pulse voltage output from the switching circuit 15. Furthermore, the
direct current bias voltage may be supplied from the DC voltage Vcc.

[0050]

The aforementioned transistor 21, transistor 22, and transistor 23 all have collectors connected to the output end of
the switching circuit 15. The emitter of transistor 21 is connected to one end of the primary-side coil 19, and the
other end of the primary-side coil 19 is connected to ground. In addition, the primary-side coil 19 has taps a, b, and ¢
in order of distance from the coil end connected to ground, or in other words, in order of the number of turns, and
the emitter of transistor 22 is connected to tap a and the emitter of transistor 23 is connected to tap b. Furthermore,
tap c is connected to the carrier wave oscillating circuit 33, modulating circuit 34, and demodulating circuit 35 of the
power transmission control IC 20 that controls the power transmission of the power transmitting module 10. In
addition, the bases of the transistor 21, transistor 22, and transistor 23 are connected to the power switching circuit
24,

[0051]

The pulse voltage switched by the switching circuit 15 is applied to both ends of the primary-side coil 19 through
one of the transistors, namely transistor 21, transistor 22, or transistor 23, controlled by the power switching circuit
24. The primary-side coil 19 together with the secondary-side coil 41 constitute the transformer 30 and magnetic
coupling induces a voltage on both ends of the secondary-side coil 41. A magnitude of the voltage generated at this
time is affected by a transformation ratio of the primary-side coil 19 and secondary-side coil 41. This transformation
ratio can be changed because the number of turns of the primary-side coil 19 changes depending on which transistor
among transistor 21, transistor 22, and transistor 23 that a power switching circuit 24 brings into an ON state, as
described above.

[0052]

In addition, a pulse voltage switched by a switching circuit 15 is also applied to a transformer 16, and after being
converted to a prescribed voltage by the transformer 16, a DC voltage generated by being rectified and smoothed by
a rectifying circuit 17 and a smoothing circuit 18 is applied to each circuit as an internal power source Vcc for the
power transmission control IC.

[0053]

This internal power source Vcc is applied to the light emitting diode 25 via switching element 29 and an
overcurrent suppressing resistor 27, and is applied to the light emitting diode 26 via switching element 31 and an
overcurrent suppressing resistor 28. ON/OFF control by the switching element 29 and the switching element 31 is
based on a signal from an LED display circuit 32. When the switching element 29 is in an ON state, the light
emitting diode 25 emits light, and when the switching element 31 is in an ON state, the light emitting diode 26 emits
light. Note that the color of light emitted by the light emitting diode 25 and the light emitting diode 26 is controlled
by a lighting control circuit (not shown) based on the signal from the LED display circuit 32. The light emitting
diode 25 is provided with the capability to emit light in any of the colors: red, yellow, green, purple, and orange. The
light emitting diode 26 is provided with the capability of emitting light in either the color red or green depending on
control of the lighting control circuit.

[0054]

Also, the switching element 29 and the switching element 31 may be composed of a transistor or may be another
switching element such as a MOSFET. Hereinafter, the switching elements 29 and 31 will be described as being
composed of an NPN type transistor, and to avoid confusion, the switching element 29 and the switching element 31
will respectively be referred to as a transistor 29 and a transistor 31 hereinafter.
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Here, DC voltage Vcc is applied to a collector terminal of the transistor 29 and the transistor 31, the light emitting
diode 25 is connected to the emitter terminal of the transistor 29 via the resistor 27, and the light emitting diode 26 is
connected to the emitter terminal of the transistor 31 via the resistor 28. Also, the configuration is such that a control
signal from the LED display circuit 32 is input to the base of the transistor 29 and the transistor 31 respectively.
[0055]

Note that when commercial power is supplied from outside, an internal power source Vcc is generated as described
above and the light emitting diode 25 may be configured to emit light based on control by the LED display circuit 32
turning the transistor 29 to an ON state. In this manner, supply of the commercial power source to a common cradle
4 can be confirmed visually.

[0056]

A carrier wave oscillating circuit 33 is a circuit that outputs a prescribed carrier wave at a certain interval, and this
output signal is applied to the primary-side coil 19. As described above, an output-side terminal of the carrier wave
oscillating circuit 33 is connected to a tap ¢ of the primary-side coil 19, and is therefore configured such that a
carrier wave voltage output from the carrier wave oscillating circuit 33 is input to both ends, tap ¢ and ground, of the
primary-side coil 19. Here, magnetic coupling occurs between the primary-side coil 19 and the secondary-side coil
41, and a voltage depending on the turn ratio is induced on both ends of the secondary-side coil 41.

[0057]

The voltage induced at both ends of the secondary-side coil 41 by the signal from the carrier wave oscillating
circuit 33 is converted to a DC voltage after being rectified and smoothed by a smoothing capacitor 42, a rectifying
circuit 43, and a smoothing circuit 44. When this DC voltage is applied to the power-on reset circuit 48, the power
receiving module 40 (power receiving control IC 50) recognizes that a carrier wave is sent from the carrier wave
oscillating circuit 33. Furthermore, the clock extracting circuit 46 connected to the secondary-side coil 41 extracts a
clock signal from the carrier wave necessary for modulation, and the modulating circuit 47 uses the clock signal
provided by the clock extraction circuit 46 to modulate the carrier wave based on information on a PDA 3: such as
“a code indicating that a device is capable of receiving power,” “power consumption information,” and “full
capacity information.” A modulated wave generated by this modulation is applied to the secondary-side coil 41.
When a device (PDA 3) is mounted on the common cradle 4, this “code indicating that a device is capable of
receiving power” is used by the power transmission capability evaluating circuit 36 of the power transmitting
module 10 to evaluate whether supplying power to the device via the common cradle 4 is feasible (whether the
device is equipped with the power receiving module 40), as described below. Note that a device where supplying
power via the common cradle 4 is feasible (common cradle 4 compatible device) is referred to as a “device capable
of receiving power” hereinafter.

Also, as described below, the “power consumption information” is used by the power amount evaluating circuit 37
of the power transmitting module 10 to determine the amount of power to supply to the device (PDA 3) placed on
the common cradle 4, and for instructing providing of the signal thereof to the power switching circuit 24 to change
the turn ratio of the transformer 30. Furthermore, the “full capacity information” is used by the full capacity
evaluating circuit 38 to determine whether charging of the compatible device (PDA 3) is completed, as described
below.

[0058]

Note that a modulating method used during the modulation described above may carry out periodic intensity
modulation of a carrier wave and may use a phase modulation method to express 0/1 information via phase change
information of a signal. In this manner, because a clock signal necessary for modulation is extracted from the carrier
wave transmitted from the power transmitting module 10, an oscillating circuit does not need to be provided in the
PDA 3, which is a power receiving apparatus. Furthermore, because DC voltage generated by a carrier wave
provided by the carrier wave oscillating circuit 33 can be used as a driving power source for the clock extracting
circuit 46 and the modulating circuit 47, a driving power source is not needed in the power receiving module 40,
which enables the circuit configuration to be simplified.

[0059]

The flow of operations whereby power is supplied from the power transmitting module 10 to the power receiving
module 40 to charge the PDA 3 is described hereinafter with reference to the drawings. FIG. 3 is a flowchart
illustrating the flow of power supply operations carried out between the power transmitting module 10 and the
power receiving module 40.
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[0060]

The power transmitting module 10 begins operating when a commercial voltage is supplied. First, when
commercial voltage is input, a switching pulse output from the switching circuit 15 is transformed by the
transformer 16 as described above and a DC voltage Vcc is generated via rectification and smoothing by the
rectifying circuit 17 and the smoothing circuit 18. This DC voltage Vcc is used as an internal power source for the
power transmission control IC 20, so a power source is supplied to each circuit constituting the power transmission
control IC 20.

[0061]

First, the LED display circuit 32 provides the transistor 29 with a control signal that brings the transistor 29 to an
ON state. The DC voltage Vcc is supplied to a collector terminal of the transistor 29, a current is supplied to the
light emitting diode 25 via the transistor 29, and the light emitting diode 25 turns ON. Here, the LED display circuit
32 provides a prescribed control signal to a lighting control circuit (not shown), which specifies that the color of
light emitted by the light emitting diode 25 is red. On the other hand, the transistor 31 performs control to achieve an
OFF state, and thereby, the light emitting diode 26 turns ON (STEP 1).

[0062]

A DC voltage Vcc is supplied next, whereby the carrier wave oscillating circuit 33 outputs a prescribed carrier
wave at a certain interval (STEP 2), and this carrier wave is used to determine whether a device capable of receiving
power from the common cradle 4 is mounted on the common cradle 4 (STEP 3). A method for determining whether
this device capable of receiving power is mounted on the common cradle 4 will be described hereinafter.

[0063]

A carrier wave output from the carrier wave oscillating circuit 33 is applied to the tap ¢ of the primary-side coil 19,
which, when the PDA 3 is mounted on the common cradle 4, is transmitted to the magnetically coupled secondary-
side coil 41. This carrier wave transmitted to the secondary-side coil 41 is rectified, smoothed, and converted to a
DC voltage via the smoothing capacitor 42, the rectifying circuit 43, and the smoothing circuit 44 as described
above. Furthermore, the power-on reset circuit 48 detects the DC voltage converted from this carrier wave and
recognizes that the carrier wave has been transmitted. Furthermore, the clock extracting circuit 46 connected to the
secondary-side coil 41 extracts a clock signal necessary for modulation from the carrier wave, and a modulating
circuit 47 applies to the secondary-side coil 41 a modulated wave in which the carrier wave is modulated based on
information on the PDA 3: such as “the code indicating that a device is capable of receiving power,” “power
consumption information,” and “full capacity information.” Note that a device capable of having power supplied
thereto by the common cradle 4 may be provided with memory on which the “code indicating that a device is
capable of receiving power,” “power consumption information,” and “full capacity information” are stored in
advance, and may be configured such that this information is provided to the power receiving control IC 50 from
this memory.

[0064]

The modulated wave provided to the secondary-side coil 41 from the modulating circuit 47 is transmitted to the
magnetically coupled primary-side coil 19. Furthermore, a demodulating circuit 35 connected to the tap c of the
primary-side coil 19 receives and demodulates the transmitted modulated wave, and provides the “code indicating
that a device is capable of receiving power,” “power consumption information,” and “full capacity information”
included in the demodulated information signal to the power transmission capability evaluating circuit 36, the power
amount evaluating circuit 37, and full capacity evaluating circuit 38. Here, the power transmission capability
evaluating circuit 36 determines whether a power receiving apparatus is mounted onto a power transmitting device 1
based on the “code indicating that a device is capable of receiving power” (STEP 3). If a prescribed “code indicating
that a device is capable of receiving power” is received (STEP 3: Yes), it is recognized that a device capable of
receiving power is mounted onto the common module 4 [sic]. Next it is determined whether the device capable of
receiving power (compatible device) is correctly mounted onto the common cradle 4 (STEP 4). Meanwhile, if no
prescribed “code indicating that a device is capable of receiving power” is received (STEP 3: No), it is determined
that no device capable of receiving power is mounted onto the common cradle 4, and a carrier wave is output again
(STEP 2).

[0065]
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Next, the determination as to whether a device capable of receiving power is correctly mounted onto the common
cradle 4 is described. Determining whether a device capable of receiving power is correctly mounted onto the
common cradle 4 determines whether the primary-side coil 19 in the power transmitting module 10 and the
secondary-side coil 41 in the power receiving module 40 are arranged at positions having high power transmission
efficiency, and providing this determination step allows for the selection not to carry out power transmission when
the mount position has significantly poor power transmission efficiency.

[0066]

FIG. 4 illustrates the relationship between relative positions of the common cradle 4 and the PDA 3, transmission
efficiency of power and an information signal. Here, the information signal is the modulated wave described above,
returned by the power receiving module 40 in response to a carrier wave transmitted by the power transmitting
module 10. In FIG. 4, () illustrates an absolute value of a transmission efficiency of power (solid line) and an
information signal (dashed line), and (b) illustrates a relative value of the power (solid line) and the information
signal (dashed line). In both (a) and (b), the horizontal axis represents an amount of offset of the common cradle 4
and the PDA 3, with 0 being a case where the common cradle 4 and the PDA 3 are positioned at positions at which
magnetic coupling of the primary-side coil 19 of the common cradle 4 and the secondary-side coil 41 of the PDA 3
is highest, illustrating the amount of offset of the PDA 3 from this position either left to right or front to back in
units of mm.

[0067]

As illustrated in FIG. 4(a), the greater the amount of offset of the positions of the common cradle 4 and the PDA 3,
the worse the power transmission efficiency and information signal transmission efficiency. As illustrated in FIG.
4(b), this power transmission efficiency and information signal transmission efficiency decrease by the same
percentage as the amount of positional offset of the common cradle 4 and the PDA 3, so even when the common
cradle 4 is in a state where power is not being transmitted, by measuring a signal intensity of the information signal,
the amount of positional offset of the common cradle 4 and the PDA 3 can be recognized.

[0068]

The greater the amount of positional offset of the common cradle 4 and the PDA 3, the worse the power
transmission efficiency, so when power transmission efficiency is significantly low, the PDA 3 cannot receive
power even if power is transmitted from the common cradle 4, which defeats the purpose of transmitting power.
Therefore, after evaluating whether an amount of positional offset of the common cradle 4 and the PDA 3 exceeds a
prescribed amount of offset (STEP 4), when exceeded (STEP 4: No), power is not transmitted from the power
transmitting device 1, the light emitting diode 25 is lit up orange as a warning display, and the light emitting diode
26 is set to a turned OFF state (STEP 5). A warning sound may also be generated at this time.

[0069]

Meanwhile, when the amount of positional offset of the common cradle 4 and the PDA 3 does not exceed the
prescribed amount of offset (STEP 4: Yes), processing proceeds to evaluating an amount of power to transmit
(STEP 6). This evaluation process is conducted using the power amount evaluating circuit 37 based on the “power
consumption information” included in the information signal demodulated by the demodulating circuit 35,
recognizes the PDA 3 power based on the “power consumption information,” and depending on this power, adjusts
power transmission output in three levels: high, intermediate, and low. An evaluation result from the power amount
evaluating circuit 37 is relayed to the LED display circuit 32 and the power switching circuit 24, and depending on
the determination result of high, intermediate, and low, a process such as described below is conducted.

[0070]

First, when the evaluation result is low (STEP 6: Low), the LED display circuit 32 turns ON the light emitting
diode 25 yellow and turns ON the light emitting diode 26 red (STEP 7). By changing a combination of colors of
light emitted by the light emitting diode 27 and the light emitting diode 28 depending on a magnitude of the power
transmission output, a user can visually recognize the magnitude of the power transmission output currently being
conducted by the common cradle. The power switching circuit 24 controls the transistor 21 into an ON state. When
the transistor 21 is in the ON state, a pulse voltage from the switching circuit 15 is applied to an entire winding wire
of the primary-side coil 19, and power transmission is started (STEP 8).

[0071]
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Next, when the evaluation result is intermediate (STEP 6: Intermediate), it means that intermediate power
transmission will be conducted, and the LED display circuit 32 turns ON the light emitting diode 25 green and turns
ON the light emitting diode 26 red (STEP 9). The power switching circuit 24 controls the transistor 22 into an ON
state. When the transistor 22 is in the ON state, a pulse voltage from the switching circuit 15 is applied to a tap a of
the primary-side coil 19, and power transmission is started (STEP 10).

[0072]

Also, when the evaluation result is high (STEP 6: High), it means that high power transmission will be conducted,
and the LED display circuit 32 turns ON the light emitting diode 25 purple and turns ON the light emitting diode 26
red (STEP 11). The power switching circuit 24 controls the transistor 23 into an ON state. When the transistor 23 is
in the ON state, a pulse voltage from the switching circuit 15 is applied to a tap b of the primary-side coil 19, and
power transmission is started (STEP 12).

[0073]

Switching the transistor 21, the transistor 22, or the transistor 23 changes the position at which pulse voltage from
the switching circuit is applied on winding wire of the primary-side coil 19. That is, because the effective number of
actual turns of the primary-side coil 19 changes, the turn ratio of the primary-side coil 19 and the secondary-side coil
41 changes. As such, power can be transmitted depending on the power of a compatible device. Note that the present
example switches between three levels: high, intermediate, and low, however, the number of switches may be
further increased.

[0074]

Even after power transmission has begun, a carrier wave is periodically transmitted (STEP 13), and first, based on
information included in a modulated wave returned in response to this carrier wave, it is verified whether the PDA 3
has been removed from the common cradle 4 (STEP 14). As in STEP 3, for this verification, the power transmission
capability evaluating circuit 36 determines whether a device capable of receiving power is mounted onto the
common cradle 4 based on the “code indicating that a device is capable of receiving power.” Furthermore, if no
prescribed “code indicating that a device is capable of receiving power” is received (STEP 14: No), it is determined
that the device capable of receiving power has been removed from off of the common cradle 4, the power switching
circuit 24 controls all of the transistors including the transistor 21, the transistor 22, and the transistor 23 into an
OFF state and stops power transmission (STEP 15).

[0075]

Meanwhile, if a prescribed “code indicating that a device is capable of receiving power” is received (STEP 14:
Yes), it is recognized that a device capable of receiving power is mounted on the common cradle 4. Next it is
determined whether the device capable of receiving power is correctly mounted onto the common cradle 4 (STEP
16). As in STEP 4, this determination is conducted by evaluating whether an amount of positional offset of the
common cradle 4 and the PDA 3 exceeds a prescribed amount of offset. Furthermore, if this amount of offset
exceeds the prescribed amount of offset (STEP 16: No), no power is transmitted from the common cradle 4, the light
emitting diode 25 is turned ON orange and the light emitting diode 26 is turned OFF as a warning display similar to
STEP 5 (STEP 17). A warning sound may also be generated at this time.

[0076]

Meanwhile, when the amount of positional offset of the common cradle 4 and the PDA 3 does not exceed the
prescribed amount of offset, processing proceeds to evaluating whether a charged state of the PDA 3 is at full
capacity (STEP 18). This evaluation process is conducted by the full capacity evaluating circuit 38 evaluating
whether the PDA 3 is at full capacity based on “full capacity information” included in the information signal
demodulated by the demodulating circuit 35. Furthermore, if at full capacity (STEP 18: Yes), the power switching
circuit 24 controls all of the transistors including the transistor 21, the transistor 22, and the transistor 23 into an
OFF state, ends power output (STEP 19), meaning that the power transmission is stopped because the power
receiving apparatus is a full capacity state, turns ON the light emitting diode 25 red, turns ON the light emitting
diode 26 green (STEP 20), and continues to confirm the state of the power receiving apparatus by outputting carrier
waves (STEP 13). On the other hand, if not at full capacity (STEP 18: No), the state of the power receiving
apparatus continues to be verified while power is transmitted (STEP 13). As described above, power is supplied
from the common cradle 4 to the PDA 3.
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[0077]

Also, an operating state and the like of the common cradle 4 (whether power is transmitted, the amount of power
transmitted, whether at full capacity, and the like) being displayed by a color of light emitted and a lit up state of the
light emitting diode 25 and the light emitting diode 26 (unlit, ON, flashing) has been described above, however, a
display operation of the light emitting diode 25 and the light emitting diode 26 are described below with reference to
FIG. 5. FIG. 5 illustrates a display state of the light emitting diode 25 and the light emitting diode 26, which is
separate from the operation state of the common cradle 4. First, when an AC plug 7 is not connected to a
commercial power source, the assumed states are: “light emitting diode 25: OFF, light emitting diode 26: OFF.”
Furthermore, when the AC plug 7 is connected to a commercial power source, these are set to “light emitting diode
25: ON red, light emitting diode 26: OFF.” In addition, based on power receiving apparatus information, “light
emitting diode 25: ON purple, light emitting diode 26: ON red” in cases of high power, “light emitting diode 25: ON
green, light emitting diode 26: ON red” in cases of intermediate power, and “light emitting diode 25: ON yellow,
light emitting diode 26: ON red” in cases of low power respectively are set in response to a power transmission
amount transmitted by the common cradle 4 to the power receiving apparatus. Also, when the power receiving
apparatus is charging, the light emitting diode 26 blinks red, and if the power receiving apparatus is at full capacity,
the light emitting diode 26 turns ON green. Furthermore, with a device capable of receiving power placed on the
common cradle 4, and when there is a certain positional offset or more, the light emitting diode 25 may be turned
ON orange and a warning sound may be sounded. This allows a user to visually determine the operational status of
the common cradle 4. Note that the installation location, color, ON, flashing, OFF, and other combinations of the
light emitting diodes described above are examples and are not limited thereto.

[0078]

Next, operation content for conducting reception and transmission of data between the PDA 3 mounted on the
common cradle 4 and a PC 2 is described hereinafter with reference to the drawings. FIG. 6 is a flowchart
illustrating operating content for reception and transmission of data between the common cradle 4 and the PC 2.
[0079]

As described above, the common cradle 4 is a configuration capable of transmitting and receiving data with the PC
2 wirelessly or by wire. When provided with a data transmission and reception function via a wireless connection,
the configuration may be provided with an antenna capable of transmitting and receiving a constant radio signal
superimposed with a two-way data signal to/from the common cradle 4 and the PC 2. Also, when provided with a
wired data transmission and reception function, the configuration may be such that both the common cradle 4 and
the PC 2 are provided with a connection interface in which connection via the same cable is possible. A
configuration is described hereinafter in which two-way wired or wireless data transmission and reception by the
common cradle 4 and the PC 2 is possible.

[0080]

The power transmission capability evaluating circuit 36 verifies that a power reception compatible device is placed
in a correct position on the common cradle 4 (STEP 4 illustrated in FIG. 3), then verifies whether a device capable
of data transmission and reception is mounted (STEP 21). This evaluation of data transmission and reception
capability may, when evaluating the device capable of receiving power in STEP 3 illustrated in FIG. 3,
simultaneously distinguish information including the data transmission and reception capability from within
information exhibiting a “code indicating that a device is capable of receiving power” sent from the power receiving
module 40. In addition, along with a data transmission and reception capability determining circuit (not shown)
being provided inside the power transmission control IC 20, the configuration may be such that a code indicating
that data can be transmitted and received is delivered to the PDA 3 in advance, this “code indicating that data can be
transmitted and received” is further superimposed on a modulated wave output by the modulating circuit 47 and
transmitted to the power transmission control 1C 20 side, this “code indicating that data can be transmitted and
received” is demodulated by the demodulating circuit 35 from the transmitted modulated wave and applied to the
data transmission and reception capability determining circuit, and the data transmission and reception capability
determining circuit makes an evaluation based on this applied signal.

[0081]

If a device mounted onto the common cradle 4 is capable of transmitting and receiving data (STEP 21: Yes), a
signal is provided from the power transmission capability evaluating circuit 36 or the data transmission and
reception capability determining circuit (not shown) to a switching control unit 61 indicating that “data can be
transmitted and received” at this time.
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Meanwhile, if a device mounted onto the common cradle 4 is not capable of transmitting and receiving data (STEP
21: No), no control signal is provided from the switching control unit 61, and the process does not proceed to a
subsequent step until a device capable of transmitting and receiving data is mounted.

[0082]

After a signal where content indicates that data can be transmitted and received is provided to the switching control
unit 61, it is evaluated whether a charging capacity exceeding a required prescribed capacity (referred to as
“minimum capacity” hereinafter) is provided when the PDA 3 transmits and receives data (STEP 22). For this
minimum capacity, the amount of power required when actually transmitting the data may be calculated from
capacity information for data to be sent from the PC 2 to the PDA 3, and may be a capacity required to conduct a
comparison of this required amount of power and a charged amount of power at that point in time. Here, the full
capacity evaluating circuit 38 may have a structure capable of recognizing a percentage of a stored amount of power
when compared with a full capacity state rather than binary information as to whether a charged status of the PDA 3
is at full capacity, and further, may have a structure capable of recognizing an actual charged amount of power as
information. In this case, “information indicating a current charged amount of power” may be superimposed on a
modulated wave sent from the modulating circuit 47.

[0083]

If a charge capacity of the PDA 3 exceeds the “minimum capacity” (STEP 22: Yes), a signal indicating that a data
transmission and reception capability evaluation can be conducted is provided from the PC 2 to the switching
control unit 61. Meanwhile, if a charge capacity of the PDA 3 is below the “minimum capacity” (STEP 22: No), a
data transmission and reception capability evaluation cannot be conducted by the PC 2, so after waiting for a certain
period of time, reverification of the charge status is conducted.

[0084]

When the switching control unit 61 receives a signal where content indicates that a data transmission and reception
capability evaluation is possible, the switching control unit controls the transistor 63 into an ON state (STEP 23). In
this state, a signal from a data transmission instruction signal generator 62 is provided to the transistor 63, and a
signal from the data transmission instruction signal generator 62 is sent to the converter 64 via the transistor 63.
Here, the configuration may be such that an operation button (not shown) that can be operated by a user is attached
to the common cradle 4 as described above, and when a user operates this operation button, an instruction regarding
generating a data transmission instruction signal is sent to the data transmission instruction signal generator 62.

[0085]

The converter 64 converts the applied transmission instruction signal to a format that the PC 2 can read, and this
converted signal is transmitted to the PC 2 (STEP 24). The PC 2 receives this signal, and it is recognized that a
device capable of transmitting and receiving data is mounted on the common cradle 4 and that data transmission and
reception preparation is completed. Furthermore, data to be transmitted to the PDA 3 is selected and content
information and the like of this data is transmitted to the converter 64. Note that the configuration is preferably such
that a user can select the data to be transmitted from the PC 2 to the PDA 3.

[0086]

When the converter 64 receives the data capacity information sent from the PC 2 (STEP 25), this information
signal is provided to a modem circuit 34, and a prescribed modulation process is conducted using a carrier wave
provided from the carrier wave oscillating circuit 33 for transmission to the PDA 3. Here, a clock extracting circuit
is provided within the modem circuit 34, a clock signal used in a modulation process is generated using a carrier
wave input from the carrier wave oscillating circuit 33, and the modulation process may be conducted using this
generated clock signal. Moreover, a second carrier wave oscillating circuit (not shown) that outputs a different
carrier wave than that from the carrier wave oscillating circuit 33 may be provided, and the modulation process may
be conducted using a clock signal generated from the carrier wave output from this second carrier wave oscillating
circuit. A data capacity information signal subjected to the modulation process in this manner is input to the terminal
c of the primary-side coil 19 and transmitted to the modem circuit 45 of the power receiving control 1C 50 via the
transformer 30.

[0087]
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The modem circuit 45 administers a prescribed process to the sent modulated signal to extract the data capacity
information (STEP 26). This data capacity information signal is sent to a CPU of the PDA 3, an amount of power
required to transmit data including said data capacity is calculated and compared with a current charged capacity of
the PDA 3 (STEP 27). Furthermore, if the PDA 3 is provided with a charging capacity exceeding an amount of
power required for data transmission (STEP 27: Yes), an information signal with content indicating that data
reception preparation is completed is provided to the modem circuit 45. Moreover, if a charging capacity exceeding
the amount of power required for data transmission is not provided (STEP 27: No), after waiting for a certain period
of time, the process returns to the step for reverifying the charging status (STEP 27). A display unit for displaying
characters or the like onto the common cradle 4 is provided at this time, and the configuration may be such that
pending is displayed on the display unit. Also, in the case where the amount of power needed for charge capacity is
not provided (STEP 27: No), the configuration may be such that a user can select whether to wait until the amount
of power needed is charged or to stop the data transmission. Here, the configuration may be such that the display
unit is additionally provided with an operation button by which the user makes the selection, and the selection
described above is performed by the user operating said operation button.

[0088]

The modem circuit 45 administers the prescribed modulation process to the provided information signal and
outputs to the secondary-side coil 41, and this output signal is provided to the modem circuit 34 via the transformer
30. When the modem circuit 34 demodulates the provided modulated signal and verifies the content indicating that
the data reception preparation of the PDA 3 is complete, a signal is sent to the converter 64 providing instructions
regarding transmitting the data applicable to the PC 2 (STEP 28). The converter 64 converts the provided signal to a
format that the PC 2 can verify and provides this converted signal to the PC 2.

[0089]

When the signal indicating the data transmission instructions from the converter 64 are provided by the PC 2, the
applicable data are transmitted to the converter 64. The converter 64 sends the provided data to the modem circuit
34, the modem circuit 34 administers the prescribed modulation process to the primary-side coil 19 and transmits
this modulated data signal to the modem circuit 45 in the power receiving control IC 50 via the transformer 30
(STEP 29). The modem circuit 45 demodulates the provided modulated signal to acquire the data signal (STEP 30),
and this acquired data signal is output to the PDA 3 memory (STEP 31). Here, the memory may be provided with a
region for storing data provided by the PC 2, and the configuration may be such that when identical data is present,
the data is overwritten when the sent data has a newer update date and time.

[0090]

By configuring in this manner, the common cradle 4 can switch the transmission power over the three levels: high
power, intermediate power, and low power, depending on the power transmission power requirements of the power
receiving apparatus, and as such, can supply power to different types of power receiving apparatuses via a single
common cradle. Furthermore, when a device mounted onto the common cradle 4 is an electronic device capable of
transmitting and receiving data with the PC 2 such as the PDA 3, data transmissions from the PC 2 can be received
in parallel with power supplied from the common cradle 4. Additionally, data can also be forwarded from the PC 2
using charged power in a full capacity state, and by outputting a carrier wave at a prescribed interval, supply relative
to consumed power can be received each time from the common cradle 4.

[0091]
Note that in the above description, the configuration is such that data is transmitted from the PC 2 to the PDA 3,
however, the configuration may also be such that data is transmitted from the PDA 3 to the PC 2.

[0092]

In this case, information on data transmission direction (information indicating that data is transmitted from the
PDA 3 to the PC 2) is superimposed on the signal provided from the data transmission instruction signal generator
62 to the converter 64, and this signal is provided by the converter 64 to the PC 2. After verifying that the data
reception preparations are finalized, the PC 2 returns the data transmission instruction signal to the converter 64, and
this signal is sent to the modem circuit 34, subjected to the prescribed modulation process, then sent to the modem
circuit 45 of the power receiving control 1C 50 via the transformer 30. The modem circuit 45 performs a prescribed
demodulation process from the provided signal, recognizes a data transmission instruction request from the PC 2,
and instructs the PDA 3 to select data to be transmitted.
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The CPU of the PDA 3 evaluates whether the target data selected by the PDA 3 can be transmitted based on the data
capacity and current charged capacity, and when data transmission is possible, the target data is provided to the
modem circuit 45, subjected to the prescribed modulation process, and sent to the secondary-side coil 41. The data
sent to the secondary-side coil 41 is sent to the modem circuit 34 via the transformer 30, subjected to the
demodulation process, then transmitted to the PC 2 via the converter 64.

[0093]

In addition, if charge capacity exceeding the needed power amount is not held, the unit may wait until the amount
of power needed by the charge capacity is reached and send data when this capacity is reached. In this case, a signal
to the effect that waiting is pending may be transmitted to the power transmitting module 10 and the PC 2 side, and a
signal requesting that the transmission instruction be resent may also be transmitted. In this case, along with being
connected to the modem circuit 34, the power transmitting module 10 is provided with a wait pending evaluating
circuit (not shown) that evaluates whether wait is pending, this wait pending determining circuit and LED display
circuit 32 being connected, and furthermore, by configuring such that a light emitting diode controlled by a signal
from the LED display circuit is provided separately, the configuration may be such that when wait is pending, said
light emitting diode emits light, enabling visual recognition thereof.

[0094]

Furthermore, in the above description, a coil forming the transformer 30 was configured as a coil including the
primary-side coil 19 and the secondary-side coil 41 as a single set; however, such may be configured of a plurality
of coil sets, where a combination of coils having a highest power transmission efficiency may be selected to conduct
power transmission and signal transmission. Hereinafter, operation in such a case is described with reference to the
drawings. FIG. 7 is a block diagram illustrating a partial configuration of the power transmitting module and the
power receiving module. Note that illustration of the parts of the power transmitting module 10 and the power
receiving module 40 identical to those illustrated in FIG. 2 are omitted to avoid complicating matters.

[0095]

Compared to the power transmitting module 10 illustrated in FIG. 2, a power transmitting module 10a illustrated in
FIG. 7 is provided with a primary-side coil group 19x installed in parallel with a plurality of coils instead of the
primary-side coil 19. In addition, the power transmitting module 10a is provided with a coil switching circuit 72 that
selects one coil from the coils included in this primary-side coil group 19x, and a switching controller 73 that
provides a control signal to the coil switching circuit 72 and provides the instruction for selecting the coil.

[0096]

Moreover, compared with the power receiving module 40 illustrated in FIG. 2, a power receiving module 40a
illustrated in FIG. 7 is provided with a secondary-side coil group 41x in which a plurality of coils are installed in
parallel instead of the secondary-side coil 41. In addition, the power receiving module 41a is provided with a coil
switching circuit 82 that selects one coil from the coils included in this secondary-side coil group 41x, and a
switching controller 83 that provides a control signal providing instructions of the selected coil to the coil switching
circuit 82. Furthermore, the power receiving module 40a is provided with a voltage measurement unit 84 that
measures voltage generated on both ends of the coils of the secondary-side coil group 41x selected by the coil
switching circuit 82, and has a memory 85 that stores a measurement value measured by this voltage measurement
unit 84. The switching controller 83 provides the selected coil to the coil switching circuit 82 based on the
measurement value in the voltage measurement unit 84 stored in the memory 85.

[0097]

Furthermore, the power transmitting module 10a and the power receiving module 40a are respectively provided
with a primary-side coil for signal transmission 71 and a secondary-side coil for signal transmission 81 for
transmitting a control signal for coil switching, and these coils constitute a transformer 70. A signal from the
switching controller 83 is provided to the secondary-side coil for signal transmission 81, as well as the switching
controller 72 in the power transmitting module 10a via the transformer 70, and the switching controller 73 changes
the content of the control signal provided to the coil switching circuit 72 based on this signal.

[0098]
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Note that the coils in the primary-side coil group 19x selected by the coil switching circuit 72 and the coils in the
secondary-side coil group 41x selected by the coil switching circuit 82 respectively retain the same connection
relationship as the primary-side coil 19 and the secondary-side coil 41 illustrated in FIG. 2. In addition, the coil
switching circuit 72 may constitute a switch that selects any one coil from the plurality of coils installed in the
primary-side coil 19x for switching, and the coil switching circuit 82 may constitute a switch that selects any one
coil from the plurality of coils installed in the secondary-side coil 41x [sic] for switching. Here, the status is that any
one coil in the primary-side coil group 19x and any one coil in the secondary-side coil group 41x are always selected
by the coil switching circuit 72 and the coil switching circuit 82.

[0099]

When configured in this manner, in STEP 2 illustrated in FIG. 3, when a carrier wave is output at a certain interval,
this carrier wave is provided to a terminal ¢ in the coil in the primary-side coil group 19x selected by the coil
switching circuit 72 in advance. Furthermore, a voltage is induced at both ends of the coil in the secondary-side coil
41x selected by the coil switching circuit 82 in advance. This voltage is measured by the voltage measurement unit
84, and the measured voltage value is sent to the memory 85 and stored. Here, along with the measured voltage
value, information on a respective combination of the coil selected from the primary-side coil group 19x and the coil
selected from the secondary-side coil group 41x is also stored.

[0100]

When the measured voltage value and the coil combination is stored in the memory 85, the switching controller 83
transmits a control signal regarding switching a coil in the secondary-side coil 41x to the coil switching circuit 82.
The coil switching circuit 82 switches the coil based on the control signal, a voltage induced at both ends of this
switched coil are measured again by the voltage measurement unit 84, and the measured voltage value is stored in
the memory 85 along with the coil combination. Hereinafter, coil switching with respect to all coils arranged in the
secondary-side coil 41x and voltage value measurement are conducted in this manner.

[0101]

When switching with respect to all coils arranged in the secondary-side coil group 41x is complete, the switching
controller 83 transmits a coil switching instruction signal of the primary-side coil group 19x to the secondary-side
coil for signal transmission 81. This signal is provided by the primary-side coil for signal transmission 71 to the
switching controller 73 via the transformer 70. When the signal is sent by the primary-side coil for signal
transmission 71, the switching controller 73 transmits a control signal regarding switching a coil in the primary-side
coil 19x to the coil switching circuit 72. Furthermore, the coil switching circuit 72 switches the coil in the primary-
side coil group 19x based on the switching instruction from the switching controller 73.

[0102]

When the coil in the primary-side coil group 19x is switched, a voltage is induced at both ends of the selected coil
in the secondary-side coil group 41x via a transformer established between this switched coil and the coil selected in
the secondary-side coil group 41x. This voltage is measured by the voltage measurement unit 84 and stored by the
memory 85 along with the coil combination. Hereinafter, measurement of the voltage induced on the secondary-side
via a combination of every coil constituting the primary-side coil group 19x and every coil constituting the
secondary-side coil group 41x is conducted in this manner.

[0103]

When measurement of all of the voltages is complete, the switching controller 83 selects a combination exhibiting
a highest voltage value from all of the voltage values stored in the memory 85 and provides a control signal to the
coil switching circuit 82 and the switching controller 73 so that a coil corresponding to said combination is
reselected. The switching controller 73 applies a coil switching instruction to the coil switching circuit 72 based on
the control signal sent from the switching controller 83 via the transformer 70 and establishes a selected coil in the
primary-side coil group 19x. Additionally, the coil switching circuit 82 establishes a selected coil in the secondary-
side coil group 41x based on the control signal from the switching controller 83.

[0104]
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Each step from STEP 3 onward in FIG. 3 is conducted using the primary-side coil and the secondary-side coil
established in this manner. Note that as well as providing a switch at a front side of each circuit connected to a back
side of the secondary-side coil group so that processing does not progress to STEP 3 or a step thereafter until a
primary-side coil and a secondary-side coil are established, until the secondary-side coil is established, said switch is
set to an OFF state, which may be controlled into an ON state by this switch in the state where the secondary-side
coil is established. Here, the switch control signal from the switching controller 83 is preferably provided.

[0105]

This manner of configuration enables a combination of coils having a highest power transmission efficiency to be
selected even if positional offset of the PDA 3 mounted on the common cradle 4 occurs, which enables desired
power to be supplied to the PDA 3. Note that if there is a change to the installation position of the PDA 3 on the
common cradle 4 or the like while charging the PDA 3, and if transmission efficiency is adversely affected or the
like, along with temporarily stopping charging or data transfer, the combination of coils having the highest power
transmission efficiency may be reselected, and the charging or data transfer may be resumed after a coil to be
selected is established. Here, along with constantly measuring the voltage generated at both ends of the coil, the
voltage measurement unit 84 may store this measured voltage in the memory 85, temporarily stop the charging or
data transfer if the measured voltage value measured during the charging or data forwarding changes suddenly, and
conduct a verification operation as to whether the combination of coils has the highest power transmission
efficiency.

[0106]

Note that in the above description, the switching controller 83 selects a combination exhibiting a highest power
transmission value among all voltage values stored in the memory 85; however, in the case that there are no
combinations that exceed a prescribed power transmission efficiency, the process may return again to the step where
the voltage measurement unit 84 measures the voltage induced at both ends of each coil constituting the secondary-
side coil group 41x without selecting any of the combinations. Here, the common cradle 4 may provide an
instruction signal regarding remounting the PDA 3 onto the power transmitting module 10, and the configuration
may be such that the light emitting diode emits a prescribed color of light that can be visually recognized by a user.
[0107]

Note that in the above description, both the primary-side coil group 19x and the secondary-side coil group 41x
included a plurality of coils; however, the configuration may be such that just one of these consists of a plurality of
coils and the other consists of one coil.

[0108]

Moreover, in the above description, the internal power source VVcc of the power transmitting module 10 is
generated by plugging the AC plug 7 of the common cradle 4 into an outlet of an AC receptacle, and this DC voltage
is supplied to each circuit. However, the configuration may be such that the common cradle 4 is provided with a
power source switch that a user can operate from the outside where, by operating this switch into an ON state after
the AC plug 7 is plugged into the outlet of the AC receptacle, a power source is first supplied to the power
transmitting module 10. In this manner, operation is enabled where power is not supplied to each circuit even when
the AC plug 7 is plugged in to the AC receptacle, and power consumption can be suppressed.

[0109]

Furthermore, an area where power transmission is possible can be measured by the primary-side coil 19 provided
in the common cradle 4 in advance, and the configuration may be such that this area is provided with an area light
emitting diode that emits light on the common cradle, and when commercial power is applied to the common cradle
4, this area light emitting diode emits light. In this manner, a user can visually grasp an approximate placement
position of the PDA 3. Note that this area light emitting diode preferably has a circuit configuration for receiving
power supply from the internal power source Vcc to emit light.

[0110]

Moreover, the power transmitting module 19 [sic] is provided with a current measuring sensor that measures
current flowing through the primary-side coil 19, and the configuration may be such that a current flowing into the
primary-side coil 19 is measured by said current measuring sensor when the PDA 3 is in proximity of the common
cradle 4, and the area light emitting diode emits light only when this measured value is greater than a prescribed
value (see FIG. 8).
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[0111]

In addition to the circuit configuration illustrated in FIG. 2, the circuit configuration illustrated in FIG. 8 is
provided with a current sensor 91 that measures a current value flowing through the primary-side coil 19, an area
LED display circuit 92 that sends a current value measured by this current sensor 91 and conducts display control of
the area light emitting diode based on this value, a switching element 93 that conducts ON/OFF control based on a
control signal from this area LED display circuit 92, and an area light emitting diode 94 whereby the internal power
source Vcc is applied via the switching element 93. In addition, this area light emitting diode 94 is preferably
configured such that current is input via a resistor 95 for overcurrent protection. Here, a measured value from the
current sensor 91 is provided to the area LED display circuit 92, and only in the case that current values greater than
a prescribed current value stored in advance in said area LED display circuit 92 are verified, the area LED display
circuit 92 provides a control signal to the switching element 93 to control the switching element 93 into an ON state.
When the switching element 93 is in the ON state, the internal power source Vcc is provided to the area light
emitting diode 94, and the area light emitting diode 94 emits light.

[0112]

Here, if the primary-side coil 19 is provided on the common cradle 4 at only a prescribed distance, and the PDA 3
is brought into proximity with the common cradle 4, magnetic coupling is formed together with the secondary-side
coil 41 provided in the PDA 3 upon bringing into close proximity while light is emitted on the common cradle 4 on
only the area of the primary-side coil 19 that is able to support the highest power transmission efficiency; therefore,
when the user places the PDA 3 on the common cradle 4, this enables the user to visually grasp the optimal
placement location relative to the current position of the PDA 3.

[0113]

Furthermore, even when the primary-side coil group 19x, which includes a plurality of primary-side coils 19, is
provided on the common cradle 4 at only the prescribed distance away, one coil of the primary-side coil group 19x
is selected and a current value is measured similar to that described above, and after the PDA 3 is placed in the area
where a light emitting diode is emitting light, any coil included in the primary-side coil group 19x may be selected
and evaluation as to whether to conduct power transmission may be performed in advance.

[0114]

Moreover, the configuration may be such that the common cradle 4 is provided internally with a plurality of the
power transmitting modules 10. This manner of configuration allows power to be supplied simultaneously and
efficiently to the plurality of PDAs 3 mounted onto the common cradle 4.

[0115]

Note that in the above, an example is described of the PDA 3 being mounted onto the common cradle 4, however,
the same configuration can also be applied to other examples. Hereinafter, other examples will be described with
reference to the drawings. Note that a power supply method and a data communication method are similar to that
described above, so description thereof is omitted.

[0116]

FIG. 9 illustrates a conceptual diagram of charging of an electronic device using a power supply pad for supplying
power to a mounted electronic device. A power supply pad 100 is provided internally with the power transmitting
module 10, and this power transmitting module 10 has a configuration provided with a plurality of the primary-side
coil 19. This power supply pad 100 is configured on an upper surface thereof with a tabletop 101, and by mounting
an electronic device 103 provided with the power receiving module 41 onto the tabletop 101, is configured such that
power transmission is conducted between the power receiving module 40 provided to the electronic device 103 and
the power transmitting module 10 in the power supply pad 100. In addition, the power supply pad 100 is configured
such that data communication with the PC 2, being external, is possible by wire or wirelessly.

[0117]

Moreover, the power transmitting module 10 is provided with the area light emitting diode 94, and is configured
such that an optimum mounting area of the table flat plate 101 [sic] is lit up by this area light emitting diode 94.
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Furthermore, the electronic device 103 is not limited to the PDA 3 as described above, and may be, for example, an
electronic device such as a mobile phone or CD player.
[0118]

When configured in this manner, even when configured of a table where the tabletop 101 is wide, since an area for
mounting the electronic device 103 is lit up, a user can visually grasp a mounting position, which is convenient. In
addition, by providing the plurality of the power transmitting modules 10 internally as described above, power can
be simultaneously transmitted to the plurality of the electronic devices 103. In addition, since communication with
the PC 2 is possible, when the electronic device 103 is a mobile phone, for example, an address log or the like stored
inside the mobile phone can temporarily be relocated to the PC 2.

[0119]

Here, as further illustrated in FIG. 10, the power transmitting module 10 can be configured in place of the power
supply pad 100 such that a plurality of the electronic devices 103 can be mounted onto the tabletop 101 on a
showcase 110 with power transmitting modules 10 provided therein. This showcase 110, similar to the power supply
pad 100, is configured such that data communication with the PC 2 can be conducted by wire or wirelessly. In this
manner, for example, by installing the showcase 110 in an electronic store or the like where multiple electronic
devices are displayed at the storefront and mounting the electronic device 103, being the product, on the showcase
110, charging of the electronic device 103 is conducted automatically, making a cord for charging unnecessary and
allowing complications to be avoided. In addition, after a customer has actually picked up and tried the product, the
electronic device 103, an employee can place the product in a prescribed area for automatic recharging, which
allows the electronic device 103 to remain on at all times without turning off the power source, thus enabling
effective product display. Here, the configuration may be such that an optimum placement area is provided with the
area light emitting diode 94 so as to emit light on the tabletop 101.

[0120]

FIG. 11 illustrates another example. FIG. 11(a) illustrates a mobile base station that is capable of charging and
communicating data with a mobile device. In addition, FIG. 11(b) is an enlarged conceptual diagram of a portion of
FIG. 11(a).

[0121]

A mobile base station 120, which is illustrated in FIG. 11(a), is provided with a plurality of a side panels 121, and
these side panels 121 are placed at prescribed intervals. The mobile base station 120 is supplied with commercial
power, and is configured such that data communication with the PC 2 can be conducted by wire or wirelessly. The
power transmitting module 10 is provided on the inside of the side panel 121, and by placing a mobile device 122
provided with the power receiving module 40 on a mobile device installation area 123 in the mobile base station
120, which is partitioned by the side panel 121, the configuration is such that power transmission and data
communication can be conducted between the power transmitting module 10 inside the side panel 121 and the
power receiving module 40 inside the mobile device 122. FIG. 11(b) illustrates a conceptual diagram of magnetic
coupling formed between the power transmitting module 10 within the side panel 121 and the power receiving
module 40 within the mobile device 122. The magnetic coupling formed by the primary-side coil 19 provided in the
power transmitting module 10 within the side panel 121 and the secondary-side coil 41 provided in the power
receiving module 40 within the mobile device 122 enables the power supply and data communication described
above to be conducted. Note that this side panel 122 has a configuration enabling sliding in the lateral direction, and
may be configured such that a thickness of the mobile device 122, which is installed, and a width of the mobile
device installation area 123 can be changed. Such configuration enables the mobile base station 120 to be formed to
accommodate various thicknesses of the mobile device 122. Furthermore, the side panel 121 may be one provided
with the power transmitting module 40 inside of both sides. This enables a plurality of the mobile device 122 to be
installed and supported on one of the mobile device installation areas 123.

[0122]

Note that with a configuration such that a data storage location corresponding to the mobile device installation area
123 of the mobile base station 120 is prepared in the PC 2 in advance when a plurality of the mobile devices 122 are
installed and data communication is conducted between said plurality of the mobile devices 122 and the PC 2, it can
be identified whether data sent from the mobile base station 120 to the PC 2 is data sent from the mobile device 122,
enabling preventing confusion of data.
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Conversely, even when data is transmitted from the PC 2 to any of the mobile devices 122 placed on the maobile base
station 120, data subject to transmission to a data storage location corresponding to the mobile device installation
area 123, at which the mobile device 122 is installed, being the point of transmission, is transferred in advance,
which enables avoiding an incident where the data is mistakenly transmitted to another of the mobile devices 122.

[0123]

FIG. 12 illustrates another example. FIG. 12(a) illustrates a conceptual diagram of charging of a mobile device
using an attache case capable of charging the mobile device. In addition, FIG. 12(b) is a view seen from the
direction of the side of the attache case in a state where the mobile device is attached.

[0124]

An attache case 130, which is illustrated in FIG. 12(a), is provided with a side panel 131, provided internally with
the power transmitting module 10, and an elastic band 132 for securing a mobile device. In addition, the attache case
130 has a power source cord provided with an AC plug by which commercial power is supplied, and is arranged
such that when the AC plug is plugged in to an outlet of an AC receptacle, commercial power is supplied to the
power transmitting module 10, which is provided inside the side panel 131 of the attache case 130.

[0125]

As illustrated in FIG. 12(a), the mobile device 133 is attached at a prescribed position of the attache case 130, and
the installation position of the mobile device 133 is secured by the elastic band 132. Here, as illustrated in FIG.
12(b), the mobile device 133 is provided internally with the power receiving module 40, and the installation position
is secured by the elastic band 132 so that high power transmission efficiency is maintained between the secondary-
side coil 41 in this power receiving module 40 and the primary-side coil 19 in the power transmitting module 10
provided in the side panel 131. In such a state, when commercial power is supplied to the attache case 130, magnetic
coupling is generated between the power transmitting module 10 and the power receiving module 40 as described
above, and power is supplied to the power receiving module 40. This allows charging of the mobile device 133 to be
conducted while in the attache case 130 without the hassle of removal from the attache case 130 to connect to an AC
adapter. Note that in the present example as well, the power transmitting module 10 and the power receiving module
40 are respectively provided with a plurality of coils, and a combination of coils having a highest power
transmission efficiency may be selected for power transmission.

[0126]

Furthermore, the attache case 130 may be configured such that the side panel 131 is provided with the area light
emitting diode 94 for lighting up an optimum placement area of the mobile device 133, and having a configuration
capable of conducting data communication with the PC 2 by wire or wirelessly, may have a configuration where
data communication between this PC 2 and the mobile device 133 installed in a prescribed position of the attache
case 130 can be conducted. Such configuration allows for data to be transmitted from the PC 2 to the mobile device
133 while the mobile device 133 is in the attache case 130.

[0127]

FIG. 13 illustrates a cordless mouse as a separate example. FIG. 13(a) is a conceptual diagram of the present
example, with a cordless mouse, that includes the power receiving module 40 internally. In addition, FIG. 13(b) is a
block diagram illustrating a circuit configuration of this cordless mouse and a mouse pad.

[0128]

A cordless mouse 140 is provided internally with the power receiving module 40 and a mouse circuit 143 for
configuring a conventional mouse function that is electrically connected to the power receiving module 40.
Furthermore, memory 144 is provided internally, configured such that data can be stored in this memory 144,
[0129]
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In addition, a mouse pad 141 is provided with a power transmitting module 10, and is configured such that power
can be supplied between the power transmitting module 10 and the power receiving module 40 in the cordless
mouse 140. This mouse pad 141 has a power source cord provided with an AC plug by which commercial power is
supplied, and is arranged such that when the AC plug is plugged in to an outlet of an AC receptacle, commercial
power is supplied to the power transmitting module 10 of the mouse pad 141. Furthermore, this mouse pad 141 has a
configuration where data communication with the PC 2 can be conducted by wire or wirelessly.

[0130]

When configured in this manner, the cordless mouse 140, which is placed on the mouse pad 141 supplied with
commercial power, receives power supplied by the power transmitting module 10 in the mouse pad 141 to the power
receiving module 40 provided internally. Since this imparted power is supplied to the mouse circuit 143, a secondary
battery for charging does not need to be provided inside the cordless mouse 140, and the cordless mouse 140 itself
can be made lighter.

[0131]

In addition, since the mouse pad 141 has a configuration where data communication can be conducted with the PC
2, data sent from the PC 2 is provided to the mouse pad 141, and this provided data is transmitted between the
primary-side coil 19 and the secondary-side coil 40, and can thereby be stored in the memory 144 in the cordless
mouse 140. If the cordless mouse 140 were carried around, this would allow data to be freely portable.

[0132]

Note that here, the power transmitting module 10 included in the mouse pad 141 is provided with a plurality of the
primary-side coils 19, and the configuration may be such that the primary-side coil 19 used for power transmission
is switched depending on a position of the cordless mouse 140 on the mouse pad 141. In addition, the cordless
mouse 140 is provided with an insert opening whereby external storage media can be inserted, and may be
configured such that data sent from the PC 2 to the storage media inserted into this insert opening can be stored.
Furthermore, the mouse pad 141 may have a configuration provided with the area light emitting diode 94, which
lights up an optimal placement area of the cordless mouse 140.

[0133]

FIG. 14 illustrates another example of electric slippers. FIG. 14(a) is a conceptual diagram of electric slippers of
the present example containing rechargeable secondary batteries internally. FIG. 14(b) is a block diagram
illustrating the circuit configuration inside the electric slippers. The electric slippers in the present example are
configured to be charged by being placed on the power supply pad 100 illustrated in FIG. 9, for example, and are
illustrated together with the power supply pad 100 in FIG. 14(a).

[0134]

The electric slippers 150 illustrated in FIG. 14(a) are slippers with a heater 154 equipped internally, which
generates heat to warm the feet of the user wearing the electric slippers 150. As illustrated in FIG. 14(b), these
electric slippers have a power receiving module 40 and a secondary battery 152 for charging equipped internally,
and the secondary battery 152 is charged by the power provided by the power receiving module 40. In FIG. 14(b),
the secondary-side coil 41 is described separately from the power receiving module 40. In FIG. 14(b), the
secondary-side coil 41 is provided at two locations, on the bottom and top of the electric slippers 150.

[0135]

The electric slippers 150 are also equipped with a heater controller 153 that adjusts the heating of the heater 154 to
regulate the temperature of the electric slippers 150 by using the heater controller 153 to control the heater 154. In
addition, a temperature sensor 155 is provided to measure the surface temperature of the electric slippers 150, and
the surface temperature of the electric slippers 150 surface measured by the temperature sensor 155 is provided to
the heater controller 153.

[0136]

When configured in this manner, the heater 154 is heated using power supplied from the charged secondary battery
152 while the electric slippers 150 are in use, eliminating the need for a power supply cord as in conventional
electric slippers, reducing obstacles when walking.
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By placing these electric slippers 150 on the power supply pad 100 described above, power is supplied to the power
transmitting module 10 from the commercial power source supplied to the power supply pad 100, and this supplied
power is imparted to the power receiving module 40 and sent to the secondary battery 152 for charging, thus this
configuration enables charging. At this time, as illustrated in FIG. 14(b), by configuring the electric slippers 150
with secondary-side coils 41 at two locations being the bottom and top surfaces thereof, power can be received from
the primary-side coils 19 in the power supply pad 100 as long as the slippers are set such that either the bottom or
top surface is in contact with the top plate 101 of the power supply pad 100.

[0137]

Furthermore, the electric slippers 150 are equipped with memory 151 that can store data, and the heater controller
153 is configured to control the heating of the heater 154 based on the data stored in the memory 151. At this time,
the user body temperature and other physical data are entered in advance from the PC 2, and this data is provided to
the power supply pad 100 from the PC2 and sent to the memory 151 of the electric slippers 150. For the electric
slippers 150, the heater controller 153 calculates the target surface temperature of the electric slippers 150 based on
user body data stored in the memory 151 and controls the heating of the heater 154 to maintain said temperature.
This configuration enables warming the feet while maintaining a temperature suitable for the body of the user.

[0138]

FIG. 15 illustrates another example, being a narration terminal. FI1G. 15(a) is a conceptual diagram of the present
example, which is a cordless narration terminal, including the power receiving module 40 on the inside. In addition,
FIG. 15(b) is a blog diagram illustrating the circuit configuration of the cordless narration terminal and the charging
spot to which the terminal is installed.

[0139]

The narration terminal 160 is installed, for example, in a museum or aquarium, and when a user holds the terminal
to his or her ear, an audio description of the specified location where the narration terminal 160 is installed is played.
The narration terminal 160 is equipped with memory 162 in which said audio description is stored and a circuit for
playback 161 for narration, which is provided by conventional narration terminals, as well as a power receiving
module 40 and a secondary battery 163 for charging equipped internally. In addition, the installation spot 165 where
the terminal is installed is equipped with a power transmitting module 10 internally and is supplied with an external
commercial power source. Furthermore, the installation spot 165 is configured to allow data communication with the
PC 2 in the same manner as the common cradle 4 described above.

[0140]

The narration terminal 160 is installed in the installation spot 165 when not in use by the user, and the
configuration enables supplying power from the power transmitting module 10 in the installation spot 165 to the
power receiving module 40 in the terminal. This supplied power is provided to the secondary battery 163 for
charging. When the user removes the narration terminal 160 from the installation spot 165 and holds it to his or her
ear, the circuit for playback 161 reads the audio description stored in the memory 162 and performs playback using
the power supplied by the secondary battery 163. This configuration reduces the risk of running out of battery power
because the terminal 160 is automatically charged while users are not using the device.

[0141]

Furthermore, the PC 2 can be configured to provide audio data for explanation to the installation spot 165 and send
this audio data to the narration terminal 160 installed at the installation spot 165, so that even if the content of the
audio description changes, new audio data can be prepared in advance in a prescribed storage location of the PC 2,
and the new audio description data can be stored in memory 162 while the terminal is charged. Furthermore, setting
up an audio data storage location in the PC 2 for each of the 165 installation spots in advance enables transmitting
the correct content of audio data for each terminal to the narration terminals 160 installed at different locations. This
is expected to reduce labor and prevent confusion of the audio data to be input in comparison with the case where
the narration terminal 160 is removed and data is input individually.
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[0142]

FIG. 16 illustrates another example, being a karaoke remote control terminal. FIG. 16(a) is an external view of the
karaoke remote control terminal of the present example that includes the power receiving module 40 internally. In
addition, FIG. 16(b) is a block diagram of the circuit configuration of a karaoke remote control terminal and a circuit
configuration of the common cradle that charges the karaoke remote control terminal. The karaoke remote control in
the present example is charged by being placed on the common cradle 4 in FIG. 1, for example, and is illustrated
together with the common cradle 4 in FIG. 16(a).

[0143]

Conventional karaoke remote control terminals are equipped with operation buttons, and when a user inputs a
prescribed number corresponding to a desired song and sends the number to a karaoke player (not shown), the
karaoke player selects and plays the song corresponding to the number sent, and displays the lyrics of the song on a
monitor (not shown). The karaoke remote control terminal 170 in the present example is equipped with a display
circuit 172 for displaying characters, and the like on the karaoke remote control terminal 170, in addition to a circuit
for karaoke remote control 171, to configure functions provided in conventional karaoke remote controls, such as
transmitting a number corresponding to a song desired by a user to a playback machine, a memory 174 for storing
data, and a secondary battery 173 for recharging. In addition, the karaoke remote control terminal has a power
receiving module 40 that supplies power to the secondary battery 173 for charging. Furthermore, the karaoke remote
control terminal 170 is equipped with a display screen 175 that displays prescribed information.

[0144]

When the karaoke remote control terminal 170 is placed on the common cradle 4 to which commercial voltage is
supplied, magnetic coupling occurs between the power transmitting coil 19 in the power transmitting module 10
provided in the common cradle 4 and the power receiving coil 41 in the power receiving module 40 provided in the
karaoke remote control terminal 170 to supply power to the power receiving module 40. This power is provided to
the secondary battery 173 for charging. On the other hand, it is assumed that the common cradle 4 is configured to
allow data communication with the PC 2 thereto, and that the PC 2 can access an information server 178 via a
network 179. At this time, when the PC 2 receives new arrival information such as information on new songs from
the information server 178, the PC 2 sends the data of said new arrival information to the common cradle 4, and the
common cradle 4 provides the sent new arrival data to the memory 174 via the secondary-side coil 41 of the karaoke
remote control terminal 170. In this manner, the karaoke remote control terminal 170 can display the contents of the
new information on the display screen on the remote control terminal as the new information is successively written
to the memory 174 and the information written to the memory 174 is read out from the display circuit 172.

[0145]

In conventional karaoke systems, new information was only displayed on the monitor, but this configuration
enables displaying such information on the display screen 175 of the karaoke remote control terminal 170, so that
karaoke users who are located far away from the monitor can see the new information by checking the display
contents on the remote control terminal 170.

[0146]
In the present example, the PC 2 is configured to provide data to the common cradle 4, but a communication
karaoke terminal (not shown) may provide data to the common cradle 4 instead of the PC 2.

[0147]

In addition, in each of the examples above, the common cradle 4, power supply pad 100, side panel 121, side panel
131, mouse pad 141, and installation spot 165 may each be equipped with a plurality of power transmitting modules
10. Furthermore, each of the power transmitting modules 10 may be configured with a plurality of primary-side coil
groups 19x, which may be in turn configured with a plurality of primary-side coils 19. Similarly, the electronic
device 103, mobile device 122, mobile device 133, cordless mouse 140, electric slippers 150, narration terminal 160,
and karaoke remote control terminal 170 may each be equipped with a plurality of power receiving modules 40, and
each of the power receiving modules 40 may be configured with a plurality of secondary-side coil groups 41x,
which may be in turn configured with a plurality of secondary-side coils 41, which may also be equipped with an
optimal placement position light-emitting function that illuminates the optimal placement area by means of a light
emitting diode.
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[0148]

Furthermore, in each of the examples described above, the common cradle 4, power supply pad 100, side panel
121, side panel 131, mouse pad 141, and installation spot 165 were configured to be supplied power by a
commercial power source. However, these devices may be provided with an internal battery and may supply power
from this battery. FIG. 17 illustrates a block diagram when the circuits are configured in this manner. The following
description assumes that the circuit configuration shown in FIG. 17 is provided in the common cradle 4, but the
same applies not only to the common cradle 4 but also to the power supply pad 100, side panel 121, side panel 131,
mouse pad 141, and installation spot 165.

[0149]

The block diagram of the power transmitting module 10b illustrated in FIG. 17 omits from the power transmitting
module 10 in FIG. 2, the AC plug 7, cord 6, rectifying circuit 13, and smoothing circuit 14, and includes a battery
181, and is configured such that the output of said battery 181 is provided to the switching circuit 15. When so
configured, the configuration is identical to that in FIG. 2, except that DC power is supplied from the battery 181.
By equipping the power transmitting module 10 in the common cradle 4, it is possible to supply power to electronic
devices (for example, the PDA 3) placed on the common cradle 4 even in locations where there is no commercial
power outlet that would supply a commercial power source nearby.

[0150]

The output from the battery 181 is connected to each circuit via an ON/OFF controllable switch, and this switch
can be operated by the user from the outside, so that the switch can be turned off when not in use to reduce power
consumption.

[0151]

In addition, the battery 181 can also be configured to consist of a secondary battery, and commercial voltage can be
applied to the input terminal of the secondary battery 181 via an AC adapter. In this configuration, the battery 181
provided in the common cradle 4 can be recharged. At this time, a configuration where the AC plug 7, cord 6,
rectifying circuit 13, and smoothing circuit 14 illustrated in FIG. 2 are provided, and where DC power is input to the
secondary battery 181 after being smoothed by the smoothing circuit 14 can be used.

[0152]

In FIG. 17, a configuration is illustrated in which the AC plug 7, cord 6, rectifying circuit 13, and smoothing circuit
14 in the block diagram illustrated in FIG. 2 are removed, while providing the battery 181, where the output of said
battery 181 is provided to the switching circuit 15. In addition, the configuration can also include light emitting
diodes that illuminate the optimal placement area. In other words, instead of the configuration illustrated in FIG. 17,
the AC plug 7, cord 6, rectifying circuit 13, and smoothing circuit 14 from the block diagram of FIG. 8 can be
removed, while providing the battery 181, and the output of the battery 181 can be applied to the switching circuit
15.

INDUSTRIAL APPLICABILITY
[0153]

The power supply system of the present invention can be used as a power transmitting device for devices equipped
with power transmitting modules, such as cradles, power supply pads, mouse pads, and the like, and as a power
receiving device for devices with power receiving modules, such as a PDA, mobile phone, cordless mouse, electric
slipper, karaoke remote controller, and the like.

BRIEF DESCRIPTION OF THE DRAWINGS

[0154]

FIG. 1 is a conceptual diagram of the power supply system in an Embodiment of the present invention.

FIG. 2 is a block diagram illustrating the electrical configuration of the power supply system of the present
Embodiment.

FIG. 3 is a flowchart illustrating the flow of operations when power is supplied to the PDA from the common cradle
in FIG. 1.

Page 31 0f 92



(32) 2006-141170(P2006-141170A)

FIG. 4 is a diagram illustrating the relationship between the relative position of the common cradle and PDA and the
transmission efficiency thereof in FIG. 1.

FIG. 5 is a table illustrating the light emitting diode indication status provided by the common cradle in FIG. 1.

FIG. 6 is a flowchart illustrating the flow of operations when data is sent and received between the PC and PDA in

FIG. 1.

FIG. 7 is a block diagram illustrating a part of the electrical configuration of the power supply system of the present
Embodiment.

FIG. 8 is another block diagram illustrating the electrical configuration of the power supply system of the present
Embodiment.

FIG. 9 is a conceptual diagram of a power supply pad, as another example, being a power supply system according
to an Embodiment of the present invention.

FIG. 10 is a conceptual diagram of a showcase, which is yet another example, being a power supply system
according to an Embodiment of the present invention.

FIG. 11 is a conceptual diagram of a mobile base station, which is yet another example, being a power supply
system according to an Embodiment of the present invention.

FIG. 12 is a conceptual diagram of an attache case, which is yet another example, being a power supply system
according to an Embodiment of the present invention.

FIG. 13 is a conceptual diagram of a cordless mouse, which is yet another example, being a power supply system
according to an Embodiment of the present invention.

FIG. 14 is a conceptual diagram of electric slippers, which is yet another example, being a power supply system
according to an Embodiment of the present invention.

FIG. 15 is a conceptual diagram of a narration terminal, which is yet another example, being a power supply system
according to an Embodiment of the present invention.

FIG. 16 is a conceptual diagram of a karaoke remote controller, which is yet another example, being a power supply
system according to an Embodiment of the present invention.

FIG. 17 is yet another block diagram illustrating the electrical configuration of the power supply system of the
present Embodiment.

FIG. 18 is an external view illustrating a mobile phone with a conventional power supply system and the AC adapter
for said mobile phone.

FIG. 19 is an external view illustrating a mobile device with a conventional power supply system and the AC
adapter for said mobile device.

FIG. 20 is an external view illustrating a shaver with a conventional power supply system and the AC adapter for
said shaver.

LIST OF REFERENCE NUMERALS

[0155]

. Power supply system
PC

PDA

. Common cradle

. LED display part

. Cord

.AC plug

. Line

10, 10a, 10b. Power transmitting module
13. Rectifying circuit
14. Smoothing circuit
15. Switching circuit
16. Transformer

17. Rectifying circuit

O~NoOUTAWN R
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18.
19.

(33)

Smoothing circuit
Primary-side coil

19x. Primary-side coil group

20.
21
22
23
24.
25.
26.
27.
28.
29.
30.
31.
32.
33.
34.
35.
36.
3r7.
38.
40,
41,

Power transmission control IC

. Switching element
. Switching element
. Switching element

Power switching circuit

Light emitting diode

Light emitting diode

Resistor

Resistor

Switching element

Transformer

Switching element

LED display circuit

Carrier wave oscillating circuit
Modem circuit

Demodulating circuit

Power transmission capability evaluating circuit
Power amount evaluating circuit
Full capacity evaluating circuit
40a. Power receiving module
Secondary-side coil

41x. Secondary-side coil group

42,
43.
44,
45,
46.
47.
48.
49.
50.
5L
52.
61.
62.
63
64.
70.
71.
72.
73.
81.
82.
83.
84.
85.
91.

Smoothing capacitor
Rectifying circuit
Smoothing circuit

Modem circuit

Clock extracting circuit
Modulating circuit
Power-on reset circuit
Voltage clamp circuit
Power receiving control IC
Regulator

Charging control circuit
Switching control unit
Data transmission instruction signal generator

. Switching element

Converter

Transformer

Primary-side coil for signal transmission
Coil switching circuit

Switching controller

Secondary-side coil for signal transmission
Coil switching circuit

Switching controller

Voltage measurement unit

Memory

Current sensor

Page 33 0f 92

2006-141170(P2006-141170A)



(34)

92. Area LED display circuit
93. Switching element

94. Area light emitting diode
95. Resistor

100. Power supply pad

101. Table top

103. Electronic device

110. Showcase

120. Mobile base station
121. Side panel

122. Mobile device

123. Mobile device installation area
130. Attache case

131. Side panel

132. Elastic band

133. Mobile device

140. Cordless mouse

141. Mouse pad

143. Mouse circuit

144, Memory

150. Electric slippers

151. Memory

152. Secondary battery

153. Heater controller

154, Heater

155. Temperature sensor
160. Narration terminal

161. Narration circuit for playback
162. Memory

163. Secondary battery

165. Installation spot

170. Karaoke remote control terminal
171. Karaoke remote control circuit
172. Display circuit

173. Secondary battery

174. Memory

175. Display screen

178. Information server

179 Network

181. Battery

901. Mobile phone

902. AC adapter holder

903. AC adapter

904. Cord

911. Mobile device

912. AC adapter

913. Cord

914. Cord

915. AC plug

921. Shaver
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922. AC adapter
923. Cord
924. AC adapter

FIG. 1
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FIG. 2

”..... bmﬁmg ......
Arepuodeg i
Aowa\

ndo i

Buibrey

UN2IID 19]]0U0D |,

b3

e

|

J01enBay

N2
dwrejo abeyon

NI
19584 U0-Jamod

1N21ID

uonoexa 320[0 |-

N1 WBPON

)

0d

DA

NN

UOIIR|[10S0  frmieif

9ABM J311IeD

e,

¥
]
0 a|npow BuiAladal Jamod ;A.................._...................T 0T 3|npow Bumiwsues) Jsmod

1 ee

Ll

Y T P L

..
i
¥ BE
5 i
unoud e ~ £ [ ~
=i 8 il
Burenpoy z| i
= 19]]0)U0D 15—
w..m;. ww W Buiyoums - ;
ar F § 3
1 Jo1e18Uab i
ie i 1IN2119 [eubis uonannsul T
;s Buirenjensa uolssiwsues) eyeq 5
L+ Auoeded |n4 Y :
unalto mh.ﬁﬂﬁé Nm renaesd
Bure|npo )
HeINPOIN JUNOWe 13Mod

1N2110
Bureinpo

P P R

Qg

ot e e A o S e e e ey e e W o O e T

-

O 3INPOW BUIAIZI3] JOMO| gl ()T 3NPOLL BUIIIWSUEL) JBMO

o
Alljiqeaed
uolssiwsues}
5 JaMmod
= v
= ;
o T T
£ ;
ey
£ @ﬂ N1
3 Kejdsia @31
)
g 7
a F. e
i e :
L% :
H
" ssransrsvsvirnsrnrsTaTTTEEY Ardbmydndyr bbbl il S it saa e nan met

1N2110
Buiyoums

<31

5
"

PP S S U
o
oo

S

“r
=5

Ly
-

(Atowsw
Nd2)

et

FIG. 3

Page 36 0of 92



(37) 2006-141170(P2006-141170A)

{ STARY )

b

STEP 1— AC input

LED 25: Red, LED 26: Off

STE?Z{ Carrierwiveoumu'( E"""""""‘“

TR
apparatus installed
STEPS

i

Yes
STEPS.. N .
L b Ep 25 Orange (warning sound)
Correct position? LED 26: Off

ag

STEPS.

STEP? Low STEPB Inﬁermedlate

L J

s STEPHS

w

LED 25: Yellow on LED 25: Green on LED 25: Purple on
LED 26: Red flashing LED 26: Red flashing LED 26: Red flashing
STEPS. }  STEPIO. { 4 ~_STEP12
Low power Intermediate power High power
Output start Output start Output start

]

|
ASTEP13

¥

ol
o

I Carrier wave output E

STEP14 STEPIS

Power receiving NQ I'—
apparatus installed? Power outpu stop

STEPIS, Yes STEF’ 1 7

_.STEP18

Yes STEP1S

Output stop

G i LED 25: Orange (warning sound)

LED 26: Off

SOTEPZ)

LED 25: Red
LED 26: Green

}

Page 37 0of 92



(38) 2006-141170(P2006-141170A)

FIG. 4
(a)
Transfer efficiency (absolute value)
[ 3
We 1

- 'Power transfer efficiency

e
-

_ Information signal transmission efficiency
.

Amount of misalignment of power transmitting device and power receiving apparatus [mm]

(b}

Transfer efficiency (relative value)

_ ‘Power transfer efficiency

”

Information signal transmission efficiency

H F ] 13 i i
L T -

-6 -4 -2 0 2 4 8

v

Amount of misalignment of power transmission device and power receiving apparatus [mm]

FIG. 5

AC Connection, operating condition LED 25 LED 26

AC plug not connected Off Off

AC plug connected Red on Off

AC plug connected, no power Red Off

AC plug connected, low power (charging) Yellow Red
flashing

AC plug connected, medium power (generating Green Red
power) flashing

AC plug connected, high power (charging) Purple on Red
flashing
AC plug connected, no power, full capacity Red on | Greenon

AC plug connected, large position offset detected | Orange on Off

Page 38 0f 92



(39)

FIG. 6

START
(Yes in Step 4)

o
*

STEP21, \\\\\\\N
Can device send and Q

receive data?

STERZ2 '
No

Yes
STEPZ3..

Transistor 63 ON

STEP24

Data transmission instruction
signal transmission

STEPZS
Receive target data capacity
information
STEPZ6. ¥
Extract target data capacity
information
STEP27.

Charge OK?

STEP28. Yes

Data transmission instruction

STEP?0. i

Receive signal including
target data

STEPI0. ,

Extract target data

STEP31. ]

Store in memory

{ Eﬁﬁ )

Page 39 of 92

2006-141170(P2006-141170A)



(40) 2006-141170(P2006-141170A)

FIG.7
¥
+ -
Power transmitting module 10a W Power receiving module 40a
]
]
[ ]
[ ]
] -
From all circuits I ] e e nsssendgr T0 3| circuits
*
t
*
t
]
t
+ .
H Voltage measurement unit {..._ 84
L
)
"
72 bl oo | 82
i 2 1 3 >
El | =]
M >
g i s
< =
il switching circui <) i < Coil switching circuit
Coil switching circuit S, - g g Memory 85
= ' =y
2 . 3
F b=} [ 3 _g F 3
[
# 0
73. H
]
] P, "
Switching controller T Switching controller %
[ :
: T -
]
19x § 41x 83
¥
¥
*
£ 4
1
2 T
71 ' 81
"
]
"
)
"
i
1
]
Mk J
v
<70
1
M -
Power transmitting module 10a Power receiving module 40a
t
[
¥

FIG. 8

Page 40 of 92



2006-141170(P2006-141170A)

(41)

bmﬁmp
¢ Krepuooas

i Kowsn
: NdD i

vad - o

NN
J13]]043u09 3bey) {-

!

&~

SRR E e ——

-

o

*
O 8INPOW BUIAIZ08) 18MO]  dfasesnennssaibssannssasslin- 0T SINPOW BUIHWISURL] JOMOd

Jo1eInBay

NN
dwrej abeljon

UN2UID
19581 UO-Jamod

1N2Id
UonORIIXT %2010

HUNDJID WIPON

PE T TR TR Y A R R N Y ]

}

08

3
3

L

Pl

oop

R L D N S Bl

18

1N2IID
Bunenpoy

“GE

LG

BE

1N2110
Bunenjens
Anoeded |1n4

1N
Bunenjens

junowe Jsmod

Anngedes
uolssiwsuel)
Jamod

121D

e A P AL LI ST TR L P

Buneinpo

T P

A

0%

P S ,,.&.u.....“,.....‘.u..;“....lj...."... wrraTrT e

R R L L L L Y R F )

N R s TR

P L F N L F IR LA FT T AT AT PR FTTET T AT AT A ey L TR A E

. .
o
Power switching circuit

147

?

1

Aejdsip a3

1ed Buneisusb
|euBis uononasul
uoissiwsues ereq

A

unoao

[

1N2IID

0F a|npow BuiAladal Jamod ?i:;*.ii 0T 8|npow Bumiwsuel) 18mod

Buryonms

P P S e L

[1r)
[l |

™
L

"

o
o

SRR SR T

1o :
uoneyioso iy Nm gh - A1) :
anemsaured |.. . "
88 unauto Aejdsip !
-394 a3 eaiy sy
— DA ;
N2 s ™ G et B
wapopy 1 § s
c
19]]011U0D ' S >
Buiyonms \
Josuss Jusliind 'y M$ K F— ./...p

¥9

o
o
=

(A1owaw
Nd2)

Od

Page 41 of 92



(42) 2006-141170(P2006-141170A)

FIG. 9

PG

o

Commercial power supply

—

FIG. 10
103

(Internal 40)

PC
)
5 b .‘6470007
*1.‘ /),%z “““““
2 .
“'n NI T WU -
‘\

11} (nternal 10)

Commercial power supply
.

Page 42 of 92



(43) 2006-141170(P2006-141170A)

PO

(Internal 40) ii-.. [ E g

123

{b)

122

E: Slideable
‘_—_...*
10
~F (Internal)
10 .
(Internal) |
19
40 41 —
(Internal)

Page 43 0f 92



(44) 2006-141170(P2006-141170A)

FIG. 12

{a)

e |

Commercial power source
o I

1 3‘[ii(lnternal 10)

{b)
“;ﬁg -130
41 131 (internal 10)
i“"} 132

g § 33 (Internal 40)

Page 44 of 92



(45)

FIG. 13

{a)

14G(Imernal 40)

- 1 4'[ (Internal 10)

Fa

Commercial power supply
e

(b)

Commercial power source

—

For mouse -

il T

-
b Y
L
-

‘! {) t 41 Dat, communication

Page 45 of 92

2006-141170(P2006-141170A)

PG




(46) 2006-141170(P2006-141170A)

FIG. 14

(aJ m g

*

NG
PAPRSN
O ¢

’ ?{;{] (Internal 10)

e 'f 5G(Intemal 40)

(b)

153 154

e ety
7

! **MWW{ Heater controller H Se:sor | 2 f 55
1 I 151
46.] .k

—! Battery E |Memory§.._...., 15[}

;i ; 7 Commercial power source
i ’ 3 S
19 10 100 152 %, 4
LI
- Y
‘~0‘90‘
I~Oo ot
L]

pEa

Page 46 of 92



(47) 2006-141170(P2006-141170A)

FIG. 15

(a)

1 6[} (Internal 40)

PG

165 (nternal 10)

Commercial power source
= )

{b)
40 163 161

] 160

. 162

41..

% b4 Playback circuit HMemOW ui
o0 ;
; i

o] D Commercial power source

iy 10 165

K PC

Page 47 0of 92



Page 48 0f 92

(48)
FIG. 16

(a)

1 7} (internal 40)

4 (Internal 10)
Commercial power supply

{3
40 CRT
’_-.{ :-Battery ! I D.isplay circuit !

.
41-1.%

Remote control circuit

1174
Memoryi

170

¥

g 10

171 4

2006-141170(P2006-141170A)

PC

J"\
‘f \5’0 g
fdiil
)
2

-
e

uop\’)o‘.“““‘m

ek
-~

o

e iR

0o wred
D



2006-141170(P2006-141170A)

(49)

FIG. 17

1
1
0OF 8INPOW BUIAIB03I JamOy sl GOT BINPOL BumILUSUEL) JOMOd
[ ]
“ 5t
P Keneq " ot
i Alepuooss i H ;
: : UU.)_
— [
E Kiowsy ! _..,_N..
: " s e -
“ H FTTIRIIE] :
] H uole||19so H
4 H AABM J31LIED) :
£ t f ; : ;
x 3 5
i : (4 :
i ¥ —
) m - i ol (Rlouows
1N2110 J8fjoNuod| e 1 F wopoy [* w n" Nndd)
abieyd : H 18]]03U0D m - Ned
] i .
Om " m .w.m” wm o Buiyoums mmw 3 5.t
N i Fy
' 1 8 } e
2 ' 1ed Bunessush 3
! ’ ! LE - oh__mu_ﬂ_w\a Jeubis uononnsul i 2
4 = ] H : ! '
: ! H ; mm \ﬁ_umﬁ_m”u |in4 uolissiwsues eyegq :
i nnaI : : : ‘ :
; dwejd abeljon " : 1na110 Bu N2 .ﬂ
: H 3 neinpowsa Bunenjens &
H 1IN2110 " : junowe Jamod
19581 UO-JaMOd. " ' Ainiqedes o
- = . - uoIssiwsuel) ;
{ —— et " 3 Jamod 1
:} uonoenxs * S 2
: %9019 ’ o M —
1 ¥ .
l!.,..m IN2JIO Wapo e d £ 9 Kejdsip
- UN2IID WBPOIA H ; @ aan D23A
1 i g
T + :
T 4 H ¢ & v AN
Buneinpoy ib : : w..N — 7
........... —. L ] gl : E: ssjionuod | 1 oo po
£ i ._. F Buiyonms
08 A e _. :
i
3 Gl (§:13
OF 2|NPOW BUIAIS08] JAMOY  Mfrrmerrreefemsscsdis ()T 3|NPOLL BUIIWISUEL) J3MOd
1

Page 49 of 92



(50) 2006-141170(P2006-141170A)

FIG. 18

5 a1

FIG. 20

923

Page 50 of 92



(51) 2006-141170(P2006-141170A)
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