
- 1 - DESCRIPTION WIRELESS PROCESSING SYSTEM,
WIRELESS PROCESSING METHOD, AND WIRELESS ELECTRONIC
DEVICE Technical Field [0001]       Embodiments of
the present invention relate to a wireless processing
system, a wireless processing method, and a wireless
electronic device that are preferably applied to a
noncontact power supply system that perfoims charging
at a desired power, and a noncontact data
communication system, a portable terminal device, and
the like that perform communication processing using
image and audio information. [0002] 



More particularly, a first wireless electronic device
that has an antenna having a predetermined
directivity and a display unit provided on a device
mounting surface and performs wireless communication
processing is included, the first wireless electronic
device receives, from a device to be mounted (a
second wireless electronic device), outer-shape
information for displaying a relationship between an
outer-shape image and the antenna directivity of the
second wireless electronic device in a position
coordinate system used when matching is to be
achieved for the first wireless electronic device and
displays the outer-shape image of the  - 2 - second
wireless electronic device on the display unit in
accordance with this outer-shape information, and the
second wireless electronic device is mounted so as to
be aligned with the outer-shape image displayed on
the display unit. In this case, independently of the
antenna directivity of the first wireless electronic
device and the antenna directivity of the second
wireless electronic device being aligned via visual
checking of antenna appearances, matching is
automatically achieved between the two antennas in a
self-matching manner. Moreover, predetermined power
is supplied from the first wireless electronic device
to the second wireless electronic device and/or
predetermined communication processing is executed
between the first wireless electronic device and the
second wireless electronic device in a state in which
matching has been optimally achieved between the tWo
antennas. Background Art [0003]      In recent years,
portable telephones, PDAs (Personal Digital
Assistants), portable audio devices, and rechargeable
terminal devices such as electronic toothbrushes and
electronic shavers (portable electronic devices,
electrical devices, and the like) have been being_
used more often. Within these terminal devices, a
rechargeable secondary battery is installed. When a 



- 3 - terminal voltage of the rechargeable secondary
battery becomes lower than a desired value, the
secondary battery should be charged. Contact and
noncontact secondary-battery charging methods are
employed. [0004]      In a contact charging method
referred to in Japanese Registered Utility Model No.
3125341 (page 3, Fig. 1), charging is performed in a
state in which a terminal for receiving power supply
provided on the above-described terminal device is in
contact with or a dedicated plug is mounted on a
terminal for performing charging provided on a
charger. Ina noncontact charging method referred to
in Japanese Unexamined Patent Application Publication
No. 2006- 203997 (page 6, Fig. 4), for example,
feeding or charging is performed from a power supply
device to a teiminal device by means of an induced
electromotive force resulting from electromagnetic
induction. The power supply device is a charger
compatible with these terminal devices. According to
the latter charging system, there is an advantage in
that feeding and charging can be performed through a
simple user operation such as putting or mounting of
a device body onto a charger without a power cable
being connected to a terminal device. Moreover, there
is an advantage in that no connector for a power
supply is necessary and thus superior waterproof
property and safety are obtained.  - 4 - [0005] 



Fig. 1 is a diagram showing an exemplary internal
structure of a- noncontact charging system 800
according to an existing example. According to the
charging system 800 shown in Fig. 1, the charging
system 800 includes a power supply device 10 and a
terminal device 20. The power supply device 10
includes a power transmission function unit il. The
power transmission function unit 11 includes a power
cord 8 connected to an AC plug 3. An AC-DC converter
111 is connected to the power cord 8, and operates in
such a manner that, for example, alternating-current
power of 100 V and 50 Or 60 Hz is converted-into
direct-current power. A high-frequency inverter 112
is connected to the AC-DC converter 1111 and operates
in such a manner that alternating-current power of a
high frequency of about 100 kHz is generated from
direct-current power. A primary coil 113 is connected
to the high-frequency inverter 112, and a voltage
(power) of a high frequency of about 100 kHz is
applied. [0006]      On the other hand, the terminal
device 20 includes a power receiving function unit
21, a circuit 22, and a rechargeable battery 23. The
power receiving function unit 21 includes a secondary
coil 211, an AC-DC converter 212, and a rectifier
circuit 213. An alternating magnetic field of a high
frequency of about 100 kHz generated by the  primary
coil 113 passes through the secondary coil 211. The
AC-DC converter 212 is connected to the secondary
coil 211, and converts alternating-current power of a
high frequency induced in the secondary coil 211 into
direct-current power. The rectifier circuit 213 is
connected to the AC-DC converter 212 and rectifies
the direct-current power, and the direct-current
power is smoothed. [0007]      According to the
noncontact charging system 800, in a case where
high-frequency power is applied to the primary coil
113, a current flowing through the primary coil 113
generates a magnetic field in the secondary coil 211.
At this time, the magnetic field changes with a
change in the current. As a result, a voltage is
generated in the secondary coil 211 (electromagnetic
induction). Here, a voltage value induced in the
secondary coil 211 can be changed via a turn ratio
between the primary coil 113 and the secondary coil
211. If the number of turns of the primary coil 113
is denoted by nl, the number of turns of the
secondary coil 211 is denoted by n2, a voltage
applied to the primary coil 113 is denoted by V1, and
a voltage applied to the secondary coil 211 is
denoted by V2, the voltage V2 is expressed by Eq. (U.



[0008] 0721 = ri/n2 IVi!  (1)  6      For example,
when a voltage of high-frequency power applied to the
primary coil 113 is 100 V and a high-frequency
voltage of 5 V is obtained in a secondary-coil side,
the number of turns of the secondary coil is 1720 the
number of turns of the primary coil. Here, a
generated alternating voltage is converted into a
direct-current voltage by the AC-DC converter 212.
Moreover, the direct-current voltage is rectified by
the rectifier circuit 2137 As a result of this, power
supply and a charging process are performed for a
signal processing unit that is not shown, the circuit
22 such as a load, and the rechargeable battery 23.
Here, for efficient generation of a direct-current
voltage in the terminal device 20 with respect to
high-frequency, power applied to the terminal device
20 from the power supply device 10, the primary coil
113 and the secondary coil 211 are provided in such a
manner that the .primary coil 113 and the secondary
coil 211 are brought near to each other and the
centers of both coils are aligned. [0009]
Moreover, in relation to a noncontact wireless
electronic device, according to a data communication
system utilizing a near-field wireless function,
noncontact data communication processing is performed
through an operation of putting or placing a terminal
device on a data communication device. As terminal
devices in this case, for 



- 7 - example, a portable telephone, a digital
camera, and the like are used. The data communication
device (an application appliance) exchanges data such
as still images, moving images, and music with these
wireless electronic devices. Furthermore, as a
noncontact data communication system, systems
utilizing RF such as a wireless LAN, millimeter
waves, and UWB are known as existing technologies.
[0010]    , For example, in relation to a near-field
wireless system, Japanese Unexamined Patent
Application Publication No. 2005-64822 (page 14, Fig.
3) discloses a wireless communication apparatus and a
wireless communication system. According to this
wireless communication apparatus, this wireless
communication apparatus includes a data communication
device and a teLitanal device, and data communication
is performed utilizing reflected waves between the
data communication device and the terminal device by
a noncontact communication method. Compared with a
case in which a terminal device and a data
communication device are connected in a wired manner,
if a device is configured like this, the degree
offreedom of arrangement of terminal devices
increases for the data communication device,
handiness and convenienee improve, and no connector
is necessary. Thus, superior waterproof property and
safety are obtained.  



- 8 - [0011]      However, a wireless processing
system according to an existing example has problems
as in the following. [0012]        i. According to a
noncontact charging system as seen in Japanese
Registered Utility Model No. 3125341 (page 3, Fig.
1), Japanese Unexamined Patent Application
Publication No. 2006-203997 (page 6, Fig. 4), and the
like, a combination of a specific terminal device and
a power supply device dedicated to the terminal
device is provided. Thus, it is anticipated that
since the power supply device cannot be used only for
a specificS terminal device, there may be a case in
which many chargers are scattering around a user's
house and since a charger of another device cannot be
diverted, wasting of money and resources may be
generated in a case where the power supply device
(the charger) is lost. [0013]        ii. With respect
to a problem as described above, there may be
considered a method in which a general-purpose power
supply device is used for various terminal devices;
however, matching needs to be very strictly achieved
between a wireless processing point of the power
supply device and a wireless processing point of the
terminal device for performing high-efficiency power
supply in a noncontact manner. In this regard, a
positional relationship between a  -9 



primary coil of a power supply device and a secondary
coil of a terminal device often varies between
terminal-device models, and thus it is anticipated
that alignment for performing preferable power-supply
processing may be significantly difficult. [0014]
iii. According to a data communication system
utilizing a near-field wireless function as seen in
Japanese Unexamined Patent Application Publication
No. 2005-64822 (page 14, Fig. 3), in a wireless
communication method using millimeter waves, antenna
directivity may be limited and the degree of freedom
of arrangement of terminal devices may decrease for
the data communication device. Moreover, even in a
case in which a wireless communication method whose
antenna directivity is generally thought of as being
a lAdde antenna directivity, such as a wireless LAN,
is used, there may be a case in which a data
communication status is lowered depending on how
terminal devices are placed. In this way, depending
on an arrangement state of terminal devices with
respect to a data communication device, there is
apprehension that preferable communication cannot be
executed to and from the data communication device.
Disclosure of Invention [0015]  - 10 - According to a
first aspect of the present invention, there is
provided a wireless processing system that achieves
matching between antennas of two wireless electronic
devices and performs wireless processing, the
wireless processing system comprising: a first
wireless electronic device that includes an antenna
having a predetermined directivity and a display unit
on a device mounting surface and performs wireless
communication processing; and a second wireless
electronic device that includes an antenna having a
predetermined directivity, has terminal information
used for achieving matching between antennas and used
for achieving matching for the antenna with respect
to the antenna of the first wireless electronic
device, and performs wireless communication
processing. The wireless processing system is
characterized in that the first wireless electronic
device receives the tetuiinal information from the
second wireless electronic device and displays an
outer-shape image of the second wireless electronic
device on the display unit in accordance with the
terminal information. [0016] 



According to the above aspect, in a case where
matching is to be achieved between the antennas of
the two wireless electronic devices and wireless
processing is to be performed, the first wireless
electronic device includes the antenna having the
predetermined directivity and the display unit on the
device mounting surface and performs wireless
communication processing. The second wireless
electronic device includes  the antenna having the
predetermined directivity, has the terminal
information used for achieving matching between the
antennas and used for achieving matching for-the
antenna with respect to the antenna of the first
wireless electronic device, and performs wireless
communication processing. For example, the terminal
information is stored in the second wireless
electronic device, and is outer-shape information for
displaying a relationship between an outer-shape
image and an antenna directivity of the second
wireless electronic device in a position coordinate
system used when matching is to be achieved for the
antenna with respect to the antenna of the first
wireless electronic device. In accordance with .
this, the first wireless electronic device receives
the terminal information (outer-shape information)
from the second wireless electronic device, and
displays the outer-shape image of the second wireless
electronic device on the display unit in accordance
with this terminal information. [0017]       Thus,
when matching is to be achieved between the antennas,
if the second wireless electronic device is mounted
so as to be aligned with the outer-shape image
displayed on the display unit of the first wireless
electronic device, matching can automatically be
achieved  - 12 - 



between the two antennas in a self-matching manner,
without the antenna directivity of the first wireless
electronic device and the antenna directivity of the
second wireless electronic device being aligned via
visual checking of antenna appearances. Thus, in a
state in which matching has been optimally achieved
between the two antennas, a predetermined power can
be supplied from the first wireless electronic device
to the second wireless electronic device or desired
communication processing can be executed between the
first wireless electronic device and the second
wireless electronic device. [0018]       According to
a second aspect, there is provided a wireless
processing method for achieving matching between two
antennas of a first wireless electronic device and a
second wireless electronic device, the first wireless
electronic device including an antenna having a
predetermined directivity and a display unit on a
device mounting surface and performing wireless
communication processing and the second wireless
electronic device including an antenna having a
predetermined directivity, having terminal
information used for achieving matching between
antennas and used for achieving matching for the
antenna with respect to the antenna of the first
wireless electronic device, and performing wireless
communication  - 13 - processing, wherein when
matching is to be achieved between the antennas, the
second wireless electronic device sends the terminal
information to the first wireless electronic device
and the first wireless electronic device receives the
teiminal information from the second wireless
electronic device and displays an outer-shape image
of the second wireless electronic device on the
display unit in accordance with the terminal
information. [0019]       According to the above
aspect, in a case where matching is to be achieved
between the antennas of the two wireless electronic
devices and wireless processing is to be performed,
if the second wireless electronic device is mounted
so as to be aligned with the outer-shape image
displayed on the display unit of the first wireless
electronic device, matching can automatically be
achieved between the two antennas in a self-matching
manner, without the antenna directivity of the first
wireless electronic device and the antenna
directivity of the second wireless electronic device
being aligned via visual checking of antenna
appearances. Thus, in a state in which matching has
been optimally achieved between the two antennas, a
predetermined power can be supplied from the first
wireless electronic device to the second wireless
electronic device or desired communication processing
can be 



- 14 - executed between the first wireless electronic
device and the second wireless electronic device.
[0020]       According to a third aspect, there is
provided a wireless electronic device that is
applicable to a system that achieves matching between
antennas of two wireless electronic devices and
performs wireless processing, the wireless electronic
device comprising: an antenna having a predetermined
directivity; a display unit provided on a device
mounting surface and used when matching is to be
achieved for the antenna; and a wireless processing
unit that performs wireless communication processing
to and from another wireless electronic device
mounted on the display unit. If information for
displaying a relationship between an outer-shape
image and an antenna directivity of the other
wireless electronic device in a position coordinate
system used when matching is to be achieved for the
antenna of the wireless electronic device is treated
as outer-shape information, the first wireless
electronic device is characterized in that the
wireless processing unit receives the outer-shape
information from the other wireless electronic device
and displays the outer-shape image of the other
wireless electronic device based on the outer-shape
information on the display unit. [0021]  - 15 - 



According to the above aspect, in a case where
matching is to be achieved between the antennas of
the two wireless electronic devices and wireless
processing is to be performed, the wireless
processing unit includes an antenna having a
predetermined directivity and performs wireless
communication processing to and from the other
wireless electronic device mounted on the display
unit provided on the device mounting surface and used
when matching is to be achieved for this antenna. In
accordance with this, the wireless processing unit
receives, from the other wireless electronic device,
the outer-shape information for displaying a
relationship between the outer-shape image and the
antenna directivity of the other wireless electronic
device in the position coordinate system used when
matching is to be achieved for the antenna of the
wireless electronic device, and displays the
outer-shape image of the other wireless electronic
device based on this outer-shape infoation on the
display unit. [0022]       Thus, if the other
wireless electronic device is mounted so as to be
aligned with the outer-shape image displayed on the
display unit, matching can automatically be achieved
between the two antennas in a self-matching manner,
without the antenna directivity of the first wireless
- 16 - electronic device and the antenna directivity
of the other wireless electronic device being aligned
via visual checking of antenna appearances. Thus, in
a state in which matching has been optimally achieved
between the two antennas, a predetermined power can
be supplied from the first wireless electronic device
to the other wireless electronic device or desired
communication processing can be executed between the
first wireless electronic device and the other
wireless electronic device. [0023]       According to
a fourth aspect, there is provided a wireless
electronic device that is applicable to a system that
achieves matching between antennas of two wireless
electronic devices including a wireless electronic
device provided with a display unit on a device
mounting surface, and performs wireless processing,
the wireless electronic device comprising: an antenna
having a predetermined directivity; a storage unit
that stores outer-shape information for displaying a
relationship between an outer-shape image and the
directivity of the antenna of the wireless electronic
device in a position coordinate system used when
matching is to be achieved for the antenna with
respect to an antenna of the wireless electronic
device provided with the display unit; and a wireless
processing unit that performs wireless communication
processing in accordance with the outer-shape
information read from the 



- 17 - storage unit. The second wireless electronic
device is characterized in that when matching is to
be achieved between the antennas, the wireless
processing unit sends the outer-shape information to
the wireless electronic device provided with the
display unit. [0024]      According to the above
aspect, in a case where matching is to be achieved
between the antennas of the two wireless electronic
devices and wireless processing is to be performed,
the wireless processing unit includes an antenna
having a predetermined directivity and performs
wireless communication processing by reading, from
the storage unit, the outer-shape information for
displaying a relationship between the outer-shape
image and the directivity of the antenna of the
second wireless electronic device in the position
coordinate system used when matching is to be
achieved for the antenna with respect to the antenna
of another wireless electronic device. In accordance
with this, the wireless processing unit sends the
outer-shape information to the wireless electronic
device provided with the display unit on the device
mounting surface when matching is to be achieved
between the antennas. [0025] Thus, if the second
wireless electronic device is 



- 18 - mounted so as to be aligned with the
outer-shape image displayed on the display unit of
the wireless electronic device provided with the
device mounting surface, matching can automatically
be achieved between the two antennas in a
self-matching manner, without the antenna directivity
of the wireless electronic device provided with the
device mounting surface and the antenna directivity
of the second wireless electronic device being
aligned via visual checking of antenna appearances.
Thus, in a state in which matching has been optimally
achieved between the two antennas, a predetermined
power can be supplied from the wireless electronic
device provided with the device mounting surface to
the second wireless electronic device or desired
communication processing can be executed between the
wireless electronic device provided with the device
mounting surface and the second wireless electronic
device. [0026]       According to a fifth aspect,
there is provided a wireless electronic device that
is applicable to a system that achieves matching
between antennas of two wireless electronic devices
and performs wireless processing, and includes an
antenna having a predetermined directivity; a display
unit provided on a device mounting surface and used
when matching is to be achieved for the antenna; a
wireless processing unit that  - 19 - performs
wireless communication processing to and from another
wireless electronic device mounted on the display
unit; and a storage unit that stores, if information
for displaying a relationship between an outer-shape
image and the directivity of the antenna of the
wireless electronic 'device in a position coordinate
system used when matching is to be achieved for the
antenna with respect to an antenna of the other
wireless electronic device is treated as outer-shape
information and information used to read the
outer-shape information is treated as identification
information, the outer-shape info/mation. The third
wireless electronic device is characterized in that
the wireless processing unit receives the
identification information from the other wireless
electronic device, reads outer-shape infoimation
regarding the other wireless electronic device based
on the identification information from the storage
unit, and displays an outer-shape image of the other
wireless electronic device on the display unit in
accordance with the outer-shape information. 



[0027]       According to the above aspect, in a case
where matching is to be achieved between the antennas
of the two wireless electronic devices and wireless
processing is to be performed, the wireless
processing unit includes an antenna  - 20 - having a
predetermined directivity and performs wireless
communication processing to and from the other
wireless electronic device mounted on the display
unit provided on the device mounting surface and used
when matching is to be achieved for this antenna. In
accordance with this, when matching is to be achieved
between the antennas, the wireless processing unit
receives the identification information from the
other wireless electronic device, reads the
outer-shape information regarding the other wireless.
.electronic device based on this identification
information, and displays the outer-shape image on
the display unit in accordance with this outer-shape
information. [0028]      Thus, if the other wireless
electronic device is mounted so as to be aligned with
the outer-shape image displayed on the display unit
of the third wireless electronic device, matching.
can automatically be achieved between the two
antennas in a self-matching manner, without the
antenna directivity of the third wireless electronic
device and the antenna directivity of the other
wireless electronic device being aligned via visual
checking of antenna appearances. Thus, in a state in
which matching has been optimally achieved between
the two antennas, a predetermined power can be
supplied from the third wireless elettronic device
tothe other wireless electronic device or  



- 21 - desired communication processing can be
executed between the third wireless electronic device
and the other wireless electronic device. [0029]
According to a sixth aspect, there is provided a
wireless electronic device that is applicable to a
system that achieves matching between antennas of two
wireless electronic devices including a wireless
electronic device provided with a display unit on a
device mounting surface and performs wireless
processing, the wireless electronic device
comprising: an antenna having a predetermined
directivity; a storage unit that stores
identification information used to read outer-shape
information for displaying a relationship between an
outer-shape image and the directivity of the antenna
of the wireless electronic device in a position
coordinate system used when matching is to be
achieved for the antenna with respect to an antenna
of the wireless electronic device provided with the
display unit; and a wireless processing unit that
performs wireless communication processing in
accordance with the identification information read
from this storage unit. The fourth wireless
electronic device is characterized in that when
matching is to be achieved between the antennas, the
wireless processing unit sends the identification
information to the wireless electronic device
provided with  - 22 - the display unit on the device
mounting surface. [0030] 



According to the above aspect, in a case where
matching is to be achieved between the antennas of
the two wireless electronic devices, the wireless
processing unit includes an antenna having a
predetez.mined directivity and if information for
displaying a relationship between the outer-shape
image and the directivity of the antenna of the
fourth wireless electronic device in the position
coordinate system used when matching is to be
achieved for the antenna with respect to an antenna
of the wireless electronic device provided with the
display unit on the device mounting surface is
treated as outer-shape information, the wireless
processing unit reads, from the storage unit, the
recognition information used to read this outer-shape
information, and performs wireless communication
processing. In accordance with this, when matching is
to be achieved between the antennas, the wireless
processing unit sends the recognition information to
the wireless electronic device provided with the
display unit on the device mounting surface. [0031]
Thus, in the wireless electronic device provided with
the device mounting surface, the outer-shape
information  - 23 - based on the identification
information is read, the outer-shape image based on
this outer-shape information is displayed on the
display unit, and if the fourth wireless electronic
device is mounted so as to be aligned with this
outer-shape image, matching can automatically be
achieved between the two antennas. in a self-matching
manner, without the antenna directivity of the
wireless electronic device provided with the device
mounting surface and the antenna directivity of the
second wireless electronic device being aligned via
visual checking of antenna appearances. Thus, in a
state in which matching has been optimally achieved
between the two antennas, a predetermined power canbe
supplied from the wireless electronic device provided
with the device mounting surface to the second
wireless electronic device or desired communication
processing can be executed between the wireless
electronic device provided with the device mounting
surface and the fourth wireless electronic device. 



Brief Description of Drawings [0032]       [Fig. 1]
Fig. 1 is a diagram showing an exemplary internal
structure of a noncontact charging system 800
according to an existing example [Fig. 2] Fig. 2 is a
diagram showing an exemplary structure of a wireless
power supply system 100 as a first  - 24 - embodiment
according to the present invention. 



[Fig. 3] Fig. 3 is a block diagram showing exemplary
internal structures of a power supply device 1 and a
terminal device 2 in the power supply system 100.
[Fig. 4A] Fig. 4A is a diagram showing an exemplary
display area of a display function unit 12.
[Fig. 43] Fig. 4B is a diagram showing an exemplary
image of terminal information DO according to a
portable telephone 2a.       [Fig. 51 Fig. 5 is a
diagram showing an example of an outer-shape image Pa
displayed On the display function unit 12.
[Fig. 6] Fig. 6 is a graph showing exemplary charge
characteristics for the power supply system 100.
[Fig. 7] Fig. 7 is a sequence chart showing an
exemplary charging process performed in the power
supply system 100.       [Fig. 8] Fig. 8 is a
schematic diagram showing an exemplary charging
process for a music player 2t in the power supply
system 100.       [Fig. 9] Fig. 9 is a block diagram
showing an exemplary internal structure of a power
supply system 200 as a second embodiment. 



[Fig. 10] Fig. 10 is a sequence chart showing
exemplary charge communication performed in the power
supply system  - 25 - 200. [Fig. 11] Fig. 11 is a
block diagram showing an exemplary internal structure
of a power supply system 300 as a third embodiment.
[Fig. 12] Fig. 12 is a sequence chart showing an
exemplary charging process performed in the power
supply system 300. 



[Fig. 13] Fig. 13 is a block diagram showing an
exemplary internal structure of a power supply system
400 as a fourth embodiment.       [Fig. 14] Fig. 14
is a diagram showing an exemplary structure of a data
communication system 500 as a fifth embodiment.
[Fig. 15] Fig. 15 is a block diagram showing
exemplary internal structures of a data communication
device 105 and a terminal device 201 in the data
communication system 500.       [Fig. 16A] Fig. 16A
is a diagram showing an exemplary display area of the
display function unit 12.       [Fig. 16B] Fig. 168
is a diagram showing an exemplary image of terminal
information according to the terminal device 201.
[Fig. 17] Fig. 17 is a diagram showing an example of
an outer-shape image Pc displayed on the display
function unit 12.  



- 26 - data communication processing performed in the
data communication system 500.       [Fig. 19] Fig.
19 is a schematic diagram showing exemplary data
communication processing for a music player 2d in the
data communication system 500.       [Fig. 20] Fig.
20 is a block diagram showing an exemplary internal
structure of a data communication system 600 as a
sixth embodiment.       [Fig. 21] Fig. 21 is a
sequence chart showing exemplary data communication
processing performed in the data communication system
600.       [Fig. 22] Fig. 22 is a diagram showing an
example of displayed outer-shape images Pa and Pc in
a data communication system 700 a$ a seventh
embodiment. Best Modes for Carrying Out the Invention
[0033] 



An object of this invention is to provide a wireless
processing system, a wireless processing method, and
a wireless electronic device that can achieve
matching between optimal wireless processing points
of two wireless electronic devices and that can
supply a predetermined power from one wireless
electronic device to another wireless electronic
device or execute desired communication processing
between two wireless electronic devices. In the
following, embodiments of a wireless processing
system, a  - 27 - wireless processing method, and a
wireless electronic device according to this
invention will be described with reference to the
drawings. [0034] [First Embodiment]      1\ power
supply system 100 shown in Fig. 2 functions as a
wireless processing system as a first embodiment, and
is a system that achieves matching between two
wireless electronic devices such as a power supply
device 1 having a near-field wireless communication
function and a portable telephone 2a having the same
function and performs a wireless (noncontact)
charging process. The power supply device 1 functions
as a first wireless electronic device, has a casing
having a predetermined shape, includes a primary coil
(hereinafter referred to as an antenna coil 113) that
also functions as an antenna having a 



predetermined directivity within the casing of the
power supply device 1, and performs wireless
communication processing. A display function unit 12
is provided on the top surface of the casing. In this
example, the top surface of the display function unit
12 is a device mounting surface. The antenna coil 113
has, for example, a circular shape, and is fixed on
the back side of the display function unit 12. As the
power supply device 1, a noncontact charger having a
universal near-field wireless communication function
is used  - 28 - which performs charging when a
terminal device 2 such as the portable telephone 2a
or a portable audio player (hereinafter referred to
as a music player 2b) is put on the device mounting
surface. [0035] 



The terminal device 2 such as the portable telephone
2a or the music player 2b functions as a second
wireless electronic device, includes a secondary coil
(hereinafter referred to as an antenna coil 211) that
also functions as an antenna having a predetermined
directivity and terminal information DO used for
achieving matching between antennas and used for
achieving matching for the antenna coil 211 with
respect to the antenna coil 113 of the power supply
device 1, and performs wireless communication
processing. The antenna coil 211 also has a circular
shape, and is arranged inside a casing of the
portable telephone 2a on the back side thereof. As
the terminal device 2 such as the portable telephone
2a or the music player 2b, a device having, for
example, a 2.45 GHz-band near-field wireless
communication function, such as Bluetooth
(Bluetooth), is used. [0036]       In this example,
when a user brings these terminal devices 2 near to
the power supply device 1, for example, an
outer-shape image Pa of the portable telephone 2a is
- 29 - displayed in such a manner that it gradually
emerges on the display function unit 12. At this
time, the outer-shape image Pa is displayed on the
display function unit 12 in a layout in which the
center coordinates of the circular shape of the
antenna coil 113 of the power supply device 1 match
the center coordinates of the circular shape of the
antenna coil 211 of the portable telephone 2a and
that enables high-efficiency power supply. Next, with
reference to Fig. 3, exemplary internal structures of
the power supply device 1 and terminal device 2 in a
power supply system 100 will be described. In this
example, an exemplary structure of the power supply
device 1 and an exemplary structure of the terminal
device 2 are separately described. [0037] (Exemplary
Structure of Power Supply Device) 



The power supply device 1 shown in Fig. 3 has a
near-field wireless communication function and a
wireless power charging (supplying) function.
-Furthermore, the power supply device 1 has a
function of receiving the terminal information DO
from the terminal devices 2 and displaying
outer-shape images Pa and Pb of the portable
telephone 2a, the music player 2b, and the like in
accordance with this terminal information DO. [0038]
The power supply device 1 includes, for example, the
- 30 - power transmission function unit 11, the
display function unit 12, a wireless communication
function unit 13, a main control unit 14, and a
coupling capacitance 114. The power transmission
function unit 11 includes the AC-DC converter 111,
the high-frequency inverter 112, and the antenna coil
113. For the antenna coil 113, its inductance is one
of parameters used to give an oscillating frequency
to the high-frequency inverter 112. The oscillating
frequency is determined in accordance with a
structure (the conductance) of the high-frequency
inverter 112. The inductance of the antenna coil 113
is determined by parameters indicating, for example,
the material and thickness of the wire or the
diameter and the number of turns of the antenna coil
113. Thus, the diameter and the number of turns of
the antenna coil 113 are determined by the
oscillating frequency, the conductance of the
high-frequency inverter, and the material and
thickness of the wire of the coil. With respect to
these functions, since the power transmission
function unit 11 in the existing method shown in Fig.
1 can be used, description thereof will be omitted.
[0039]       In this example, the wireless
communication function unit 13 is connected to the
antenna coil 113 via the coupling capacitance 114,
and performs wireless 



communication processing to and from the terminal
device 2  - 31 - such as the portable telephone 2a or
the music player 2b that are brought near to the
device mounting surface and then mounted on the
device mounting surface. For example, the wireless
communication function unit 13 sends a beacon frame
Fl at regular time intervals, receives a terminal
notification request frame F2 from the portable
telephone 2a that is brought neat to the device
mounting surface, and receives outer-shape
information D1 (see Fig. 7). The wireless
communication function unit 13 is provided with a
2.45 GHz-band near-field wireless communication
function, such as Bluetooth (Bluetooth). In other
words, a data communication method that has a
function for performing wireless communication
processing to and from the portable telephone 2a or
the like and that is applied to a near-field wireless
communication such as; for example, BFID needs to be
provided. [0040]      The main control unit 14 is
connected to the wireless communication function unit
13, and controls input/output of the power
transmission function unit 11, the display function
unit 12, and the wireless communication function unit
13 in a centralized manner. For example, the main
control unit 14 receives the outer-shape information
D1 and coordinate information D2 that the wireless
communication function unit 13 received from the
portable telephone 2a,  - 32 - 



outputs the outer-shape information Di and coordinate
information D2 to the display function unit 12, and
performs' display control in such a manner that the
outer-shape image Pa of the portable telephone 2a is
displayed on the device mounting surface. The main
control unit 14 is constituted by a CPU (central
processing unit), a ROM (read-only memory), a RAM
(memory into and from which information can be
re:idol:ay written and read), and the like. [0041]
The display function unit 12 is connected to the main
control unit 14 and has a function of displaying the
outer-shape image Pa of the terminal device 2 such as
the portable telephone 2a or the music player 2b on
the device mounting surface. In. this example, before
the portable telephone 2a or the like is mounted on
the device mounting surface, the display function
unit 12 obtains the outer-shape information D1 and
displays the outer-shape image Pa of the portable
telephone 2a or the like based on this. That is, the
outer-shape image Pa is displayed on the device
mounting surface on the display function unit 12
before the portable telephone 2a, the music player
2b, or the like is mounted on the device mounting
surface. This is performed so as to show a user a way
of mounting the portable telephone 2a or the music
player 2b. As the display function unit 12, for
example, a liquid crystal display device, or a
display  - 33 - device capable of displaying by
projection is used. [0142] 



If the power supply device 1 is configured like this,
in a case where matching is to be achieved between
the antenna coils 113 and 211 between the power
supply device 1 and the portable telephone 2a and a
wireless charging process is to be performed, the
wireless communication function unit 13 receives the
outer-shape information Di from the portable
telephone 2a. The display function unit 12 displays
the outer-shape image Pa of the portable telephone 2a
based on this outer-shape information Dl. For
example, the outer-shape image Pa that indicates a
power supply point and the outer-shape image Pa that
indicates a data communication point are displayed as
one image on the display function unit 12 on the
device mounting surface of the power supply device 1.
Thus, if the portable telephone 2a is mounted so as
to be aligned with the outer-shape image Pa displayed
on the display function unit 12, matching can
automatically be achieved between the two antenna
coils 113 and 211 in a self-matching manner without
the directivity of the antenna coil 113 of the power
supply device 1 and the directivity of the antenna
coil 211 of the portable telephone 2a being aligned
via visual checking of antenna appearances. [0043]  -
34 - (Exemplary Structure of Terminal Device)
The terminal device 2 for which the above-described
power supply device 1 performs a charging process is
a wireless electronic device such as the portable
telephone 2a or the music player 2b, and can be
applied in the power supply system 100. The terminal
device 2 has the terminal information DO. Here, the
terminal information DO is information managed by the
terminal device 2. The terminal information DO
includes the outer-shape information D1 and the
coordinate information D2. Here, the cater-shape
information D1 is information for displaying a
relationship between the outer-shape image Pa and an
antenna directivity of the portable telephone 2a
(subject device) in a position coordinate system used
when matching is to be achieved between the antennas
through the display function unit 12 of the power
supply device 1. The coordinate information D2 is
information used to inform the power supply device 1
of an optimal power supply point. [0044] 



The terminal device 2 includes, for example, the
power receiving function unit 21, the circuit 22, the
rechargeable battery 23, a wireless communication
function unit 24, a main control unit 25, a
terminal-information storing unit 26, and a coupling
capacitance 214 as shown in Fig. 3. The power
receiving function unit 21 includes the antenna coil
- 35 - 211, the AC-DC converter 212, and the
rectifier circuit 213. As the antenna coil 211, an
antennal coil having a predetermined directivity is
used. With respect to these functions, the power
receiving function unit 21 in the existing method
shown in Fig. 1 can be used, and thus description
thereof will be omitted. [0045]      The rechargeable
battery (battery) 23 is connected to the rectifier
circuit 213, and is charged by the power supply
device 1 at a direct-current power at which a
charging process is performed. The circuit 22, the
wireless communication function unit 24, the main
control unit 25, and the terminal-information storing
unit 26 are connected to the rechargeable battery 23.
From the rechargeable, battery 23, a driving voltage
is applied to these circuits and the like. The
circuit 22 is a module block having a
portable-telephone function and a music-player
function. [0046] 



The wireless communication function unit 24 is
connected to the antenna coil 211 via the coupling
capacitance 214, and performs wireless communication
processing to and from the power supply device 1. For
example, when matching is to be achieved between the
antennas, the wireless communication function unit 24
sends the outer-shape information D1 read from the
terminal-  - 36 - information storing unit 26 to the
power supply device 1. Similarly to the wireless
communication function unit 13, the wireless
communication function unit 24 is provided with a
2.45 GHz-band near-field wireless communication
function or a data communication method that can be
applied to near-field wireless communication, such as
RFID. [0047]      The main control unit 25 is
connected to the wireless communication function unit
24, and controls input/output of the circuit 22, the
wireless communication function unit 24, and the
terminal-information storing unit 26. Similarly to
the main control unit 14 of the power supply device 1
the main control unit 25 is constituted by a CPU
(central processing unit), a ROM (read-only memory),
a RAM memory into and from which information can be
randomly written and read), and the like, and
controls, for example, part of the terminal device 2
or the entire terminal device 2. [0048]      The
terminal-information storing unit 26 functioning as a
storage unit is connected to the main control unit
25, and stores the terminal information DO unique to
a terminal device such as the portable telephone 2a
or the music player 2b. The terminal information DO
is the outer-shape information D1  the coordinate
information 02. In the terminal-information storing
unit 26, for example, the 



- 37 - coordinate information D2 that indicates a
predetermined power supply point and the coordinate
information D2 that indicates a predetermined data
communication point are stored as the same value.
Here, in addition to the terminal information DO,
telephone-number information, user information, and
the like are stored. [0049]      As the
terminal-information storing unit 26, a nonvolatile
memory such as an EEPROM (electrically . information
erasable programmable ROM) or a fixed storage disk
device (hard disk: HOD) is used. Nonvolatile memories
are memories into which data can be written as
necessary and that hold data even when the power is
turned off. The outer-shape information D1 and the
coordinate information D2 are used to display the
outer-shape image Pa of the portable telephone 2a or
the like. The terminal information DO is expressed
using, for example, Pitmap information. [0050]
When the terminal device 2 is configured in this Way,
in a case where matching is to be achieved between
two antenna coils 113 and 211 and a wireless charging
process is to be performed, the wireless
communication function unit 24 sends the outer-shape
information D1 to the power supply device 1 when
matching is to be achieved between the antennas.
Thus, if the portable telephone 2a or the like is 



- 38 - mounted so as to be aligned with the
outer-shape image Fa displayed on the display
function unit 12 of the power supply device 1,
matching can automatically be achieved between the
two antenna coils 113 and 211 in a self-matching
manner, without the antenna directivity of the power
supply device 1 and the antenna directivity of the
terminal device 2 being aligned via visual checking
of antenna appearances. Thus, high-efficiency power
supply can be performed to the terminal device 2, and
the power supply system 100 which is more
sophisticated than the charging system 800 utilizing
an existing method can be configured. [0051]
Next, with reference to Fig. 4A and Fig. 4B, an
exemplary display area of the display function unit
12 and an exemplary image of the terminal information
DO will be described. The display function unit 12 of
the power supply device 1 shown in Fig. 4A has a
display area I. The display area I has a matrix shape
in which the number of pixels in a horizontal
direction (in a row direction) is A and the number of
pixels in a vertical direction (in a column
direction) is B. If expressed in a position
coordinate system XY defined on the device mounting
surface of the display function unit 12, the display
area I is expressed in coordinates (x, y) = (0, 0) to
(A, 0) in a row direction and is expressed in
coordinates (x, y) = (0, B) to coordinates  - 39 -
(A, BY in a column direction. In this example,
coordinates (x, y) = (a, b) at the center of the
circular shape of the antenna coil 113 (primary coil)
are set, the coordinate information 02 indicating the
coordinates (a, b) is a specified bit indicating a
power supply point for the power supply device I. 



[0052]      According to an exemplary image of the
terminal information DO shown in Fig. 43, the
outer-shape image Pa of the portable telephone 2a or
the like is displayed on a bitmap area Ha in digital
representation. The bitmap area ha has a matrix shape
(M x N bits) in which M-bit pixels are arranged in a
horizontal direction (in a row direction) and N-bit
pixels are arranged in a vertical direction (in a
column direction). The terminal information DO is
expressed in the bitmap area ha having M x N bits.
The dimensions of bitmap are the same as the
dimensions of the display device of the power supply
device 1. That is, if expressed in the position
coordinate system XY defined on the device mounting
surface of the display function unit 12, the bitmap
area ha is expressed in coordinates (x, y) = (0, 0)
to (M, 0) in a row direction and coordinates (x, y) =
(0, N) to coordinates (M, N) in a column direction.
In this example, coordinates (x, y) = (m, n) at the
center of the circular shape ofthe antenna coil 211
(secondary coil) are set, the coordinate  - 40 -
information 02 indicating the coordinates (m, n) is a
specified bit indicating a power supply point for the
portable telephone 2a. [0053]      In this example,
in response to (0, 1) of each bit, the outer-shape
image Pa is developed (expressed) in the bitmap area
ha. The outer-shape image Pa is an image obtained by
making a displayable silhouette-like image of the
exterior shape of the portable telephone 2a, for
example, the projected shape of the exterior shape of
the portable telephone 2a. In the outer-shape image
Pa of the portable telephone 2a in this bitmap area
ha, a logical value in a solid black portion is, for
example, "0". Portions that are not included in the
outer shape and surround this outer- . shape image Pa
are expressed by white square portions whose logical
value is "1". This is because the outer-shape image
Pa is displayed on the bitmap area fla in digital
representation. In this way, the terminal information
DO is expressed using bitmap information such as the
outer-shape information DI and the coordinate
information D2. [0054] 



Next, with reference to Fig. 5, an example. of the
outer-shape image Pa displayed on the display
function unit 12 will be described. According to the
example of the displayed outer-shape image Pa shown
in Fig. 5, in the  - 41 - position coordinate system
XY defined on the device mounting surface of the
display function unit 12, the main control unit 14
controls the display function unit 12 in such a
manner that the coordinate information D2 indicating
the coordinates (x, y) = (a, b) matches the
coordinate information D2 indicating the coordinates
(x, y) = (m, n). [0055]       In this example, the
coordinates (x, y) = (0,-0) to (M, 0) in a row
direction of the bitmap area ha are allocated to the
coordinates (x, y) = (0, 0) to (A, 0) in a row
direction of the display area I, and the coordinates
(x, y) = (0, 0) to (0, N) in a column direction of
the bitmap area IIa are allocated to the coordinates
(x, y) = (0, 0) to (0, B) in a column direction of
the display, area I, respectively. Thus, the center
(coordinate) portion of the circular shape of the
antenna coil 113 (primary coil), which is a specified
bit of the power supply point for the power supply
device 1, can match the center (coordinate) portion
of the circular shape of the antenna coil 211
(secondary coil). [0056] 



Next, with reference to Fig. 6, exemplary charge
characteristics for the power supply system 100 will
be described. In exemplary charge characteristics
shown in Fig. 6, the vertical axis represents battery
voltage (V) of the rechargeable battery 23 of the
portable telephone 2a or the  - 42 - like, its
charging current (A), and its charge percent (%). The
horizontal axis represents charging time (H). There
are charging conditions, for example, a charging
current (C. C) is 1020 mA and a charging voltage (C.
V) is 4.2 V. A charging current is a current value to
be supplied to the rechargeable battery 23 from the
rectifier circuit 213. A charging voltage is a
voltage value applied to the rechargeable battery 23
by the rectifier circuit 213. A charging time (C. T)
is 2.5 H. An ambient temperature is 20C. A charging
time is a time period during which AC power is
supplied from the antenna coil 113 (primary coil) in
the power supply device 1 to the antenna coil 211 in
the portable telephone 2a by means of induction.
[0057]      A solid line shown in Fig. 6 represents
battery voltage characteristic a of the rechargeable
battery 23, and a broken line represents its charging
current characteristic p, and an
alternate-long-and-short-dash line represents its
charge percent characteristic y. In this example, at
a time when 0.8 H of charging time elapses from a
charging start time (AC power supply start time), the
battery voltage recovers like the battery voltage
characteristic a represented by the solid like, the
charged level recovers to about 75%, and the charging
current starts to decrease like the charging current
characteristic p represented by the  



- 43 - broken line. When the charging time reaches
2.5 H, full charge (100%) is achieved like the charge
percent characteristic 7 represented by the
alternate-long-andshort-dash line. [Q058]      Next,
with respect to a wireless processing method
according to the present invention, an exemplary
charging process in the power supply system 100 will
be described with reference to Fig. 7. A sequence
chart shown in Fig. 7 is a frame sequence in wireless
communication processing performed between the power
supply device 1 and the portable telephone 2a. [0059]
In this example, a case is assumed in which a
wireless charging process is performed between the
power supply device 1 that includes the antenna coil
113 having a predetermined directivity and the
display function unit 12 on the device mounting
surface and performs wireless communication
processing and the terminal device 2 that includes
the antenna coil 211 having a predetermined
directivity, has the terminal information DO used for
achieving matching between antennas and used for
achieving matching for the antenna coil 211 with
respect to the antenna coil 113, and performs
wireless communication processing. A case in which,
when matching is to be  - 44 - 



achieved between the antennas, the portable telephone
2a . sends the terminal information DO to the power
supply device 1 and the power supply device 1
receives the terminal infoLmation DO from the
portable telephone 2a and displays the outer-shape
image Pa of the portable telephone 2a on the display
function unit 12 in accordance with the terminal
information DO will be described as an example.
[0060]       In step ST1, the power supply device 1
transmits a beacon frame Fl at regular time
intervals. If a user brings the portable telephone 2a
or the like near to the power supply device 1, in
step ST2, the portable telephone 2a receives the
transmitted beacon frame Fl. In response to this
beacon frame Fl, in step ST3, the portable telephone
2a sends a terminal notification frame F2 to the
power supply device I. The power supply device 1
receives the terminal notification frame F2 from the
portable telephone 2a, and sends -a connection
request frame F3 to the portable telephone 2a in step
ST4. Thereafter, the portable telephone 2a receives
the connection request frame F3, and sends a
connection response frame F4 to the power supply
device 1 in step ST5. [0061] The power supply device
1 receives the connection response frame 4 from the
portable telephone 2a, and sends  - 45 - 



a terminal-information request frame F5 to the
portable telephone 2a in step ST6. Thereafter, the
portable telephone 2a receives the
terminal-information request frame F5, and sends a
terminal-information response frame F6 to the power
supply device 1 in step ST7. At this time, in the
portable telephone 2a, the terminal information DO is
read from the terminal-information storing unit 26,
the terminal information DO is written into (added
to) the terminal-information response frame F6, and
the terminal-information response frame F6 is sent to
the power supply device 1. The terminal information
DO is the outer-shape information D1 + the coordinate
information D2. [0062]      Next, the power supply
device 1 receives the terminal-information response
frame F6 from the portable telephone 2a, and displays
the outer-shape image Pa of the portable telephone 2a
on the display function unit 12 in step STS. in this
example, the bitmap information regarding the
portable telephone 2a shown in Fig. 48 is assigned to
the display area I shown in Pig. 4A and the
outer-shape image Pa of the portable telephone 2a as
shown in Fig. 5 is displayed on the display function
unit 12 of the power supply device 1. At this time,
the power supply device 1 causes the coordinate
information D2 indicating the power supply point for
the portable telephone 2a to match the coordinate  -
46 - information D2 indicating the power supply point
of the 



power supply device 1, and displays the outer-shape
image Pa. [0063]       In the above-described frame
sequence, everything is automatically performed, the
user operation in which the portable telephone 2a is
brought near to the power supply device 1 causes the
power supply device 1 to halt after displaying of the
outer shape of the portable telephone.2a. Then, a
user who handles the portable telephone 2a mounts the
portable telephone 2a so as to be aligned with the
outer-shape image Pa displayed on the display
function unit 12 of the power supply device 1.
Thereafter, in step ST9, a wireless charging process
is performed from the power supply device 1 to the
portable telephone 2a. The power supply device 1
sends power, and the portable telephone 2a receives
the power. [0064]      Next, with reference to Fig.
8, an exemplary charging process for the music player
2b performed in the power supply system 100 will be
described. In the power supply system 100 as
described above, when the music player 2b as shown in
Fig. 8 is brought near, the outer-shape image Pb of
the music player 2b is displayed in such a manner
that it gradually emerges on the display function
unit 12. [0065]  - 47 -      The music player 2b
functions as a second wireless electronic device,
includes the secondary coil also serving as an
antenna having a predetermined directivity 



(hereinafter referred to as the antenna coil 211),
has the terminal information DO used for achieving
matching between antennas and used for achieving
matching for the antenna coil 211 with respect to the
antenna coil 113 of the power supply device 1, and
performs wireless communication processing. The
antenna coil 211 has a circular shape and is arranged
inside a casing of the music player 2b on the back
side thereof. Similarly to the portable telephone 2a,
the music player 2b has, for example, a 2.45 GHz-band
near-field wireless communication function, such as
Bluetooth (Bluetooth). [0066]       In this case too,
after a beacon frame is received, matching is
achieved between the antenna coil 113 and the antenna
coil 211 of the music player 2b and the power supply
device 1 having a wireless communication function,
and wireless processing is performed. For example,
after step STI to step ST7 shown in Fig. 7 are
performed, in step STS, the outer-shape image Pb of
the music player 2b is displayed on the display
function unit 12 in a layout in Which the center
coordinates of the circular shape of the primary coil
113, which also serves as an antenna, of the power
supply  - 48 - device 1 match the center coordinates
of the circular shape of the antenna coil 211 of the
music player 2b. At this time, the display function
unit 12 displays the outer-shape image Pb as an
arrangement position of the music player 2b on the
device mounting surface so that the display function
unit 12 guides the music player 2b (specified
terminal device 2) to a mounting posture with which
favorable power supply processing can be executed.
Thus, in a case too where the music player 2b is
charged by the power supply device 1, high-efficiency
power supply processing can be executed; [0067]
In this way, according to the power supply system 100
and a ireless processing method as the first
embodiment, in a case where matching is to be
achieved between the primary coil 113 also serving as
an antenna and the antenna coil 211 also serving as
an antenna between the power supply device 1 and the
terminal devices 2 such as the portable telephones 2a
and the music player 2b and the portable telephones
2a are to be charged by a wireless method, the power
supply device 1 receives the terminal information DO
(D1  02) from these portable telephones 2a and
displays the outer-shape images Pa of the portable
telephones 2a_on the display function unit 12 in
accordance with this terminal 



information DO, without prestoring the terminal
information  - 49 - DO regarding the portable
telephones 2a. [0068J      Thus, matching can be
achieved between the power supply device 1 and the
terminal device 2 such as the portable telephone 2a
or the music player 2b at an optimal wireless
processing point. In the above-described example,
when matching is to be achieved between the antennas,
if the terminal device 2 such as the portable
telephone 2a or the music player 2b is mounted so as
to be aligned with the outer-shape image Pa displayed
on the display function unit 12 of the power supply
device 1, matching can automatically be achieved
between the two primary coil 113 and antenna coil 211
also serving as antennas in a self-matching manner
without the antenna directivity of the power supply
device 1 and the antenna directivity of these
terminal devices 2 being aligned via visual checking
of antenna appearances. [0069]       Thus, according
to the power supply system 100, regardless of shape
of the terminal device 2 such as the portable
telephone 2a or the music player 2b, in a state in
which matching has been optimally achieved between
the two primary coil 113 and antenna coil 211 also
serving as antennas, a predetermined power from the
power supply device 1 can favorably be used to charge
(be supplied to) the portable telephone 2a, the music
player 2b, or the like.  



- 50 - Thus, there can be provided the power supply
system 100 that starts a charging (feeding) process
through a simple user operation in which the terminal
device 2 such as the portable telephone 2a or the
music player 2b is mounted on the device mounting
surface of the power supply device 1. [0070] [Second
Embodiment]      Subsequent thereto, with reference
to Fig. 9, an exemplary internal structure of a power
supply system 200 as a second embodiment will be
described. In this example, compared with the power
supply system 100 according to the first embodiment,
the power supply system 200 is a system in which
coils do not serve as antennas and the primary and
secondary coils 113 and 211 for performing charging
and antennas 15 and 27 for performing communication
are individually provided. The antenna 15 is provided
at a predetermined position with respect to the
coil-center coordinates of the primary coil 113, and
the antenna 27 is provided at a predetermined
position with respect to the coil-center coordinates
of the secondary coil 211. As the antenna 15, the
antenna 27, and the like, for example, planar
antennas are used. [0071]      According to the power
supply system 200 shown in Fig. 9, the power supply
system 200 includes a power supply  - 51 - 



device 102. The power supply device 102 includes the
antenna 15 for performing communication in addition
to the primary coil 113. The antenna 15 is connected
to the wireless communication function unit 13. The
wireless communication function unit 13 performs
wireless communication processing to and from a
terminal device 2' such as the portable telephone 2a
or the music player 2b mounted on the display
function unit 12 provided on the device mounting
surface and used when matching is to be achieved for
the antenna 15 with respect to the antenna 27 of the
terminal device 2. [0072]      On the other hand, the
terminal device 2' shown in Fig. 9 includes the
antenna 27 for performing communication in addition
to the secondary coil 211. The antenna 27 is
connected to the wireless communication function unit
24. The wireless communication function unit 24
performs wireless communication processing by
reading, from the terminal-information storing unit
26, the outer-shape information D1 for displaying a
relationship between the outer-shape image Pa of the
terminal device 2' and an directivity of the antenna
27 in the position coordinate system used when
matching is to be achieved for the antenna with
respect to the antenna of the power supply device
102. [0073]  - 52 -      In the power supply system
200/ wireless communication processing is optimally
performed using the antenna 15 and the antenna 27
when wireless communication is performed from the
power supply device 102 to the terminal device 2'. In
this example too, the power supply device 102
displays the outer-shape image Pa of the terminal
device 2' such as the portable telephone 2a or the
music player 2b on the display function unit 12 on
the device mounting surface in accordance with the
terminal information DO. Then, a user mounts the
terminal device 2' on the device mounting surface. At
this time, when the terminal device 2' is charged by
the power supply device 102, as described in the
first embodiment, matching is achieved so as to be in
a state in which the primary coil 113 and the
secondary coil 211 are optimally aligned. In this
state, for example, the power supply device 102
supplies power to the portable telephone 2a in a
noncontact manner or executes desired communication
processing between the power supply device 102 and
these terminal devices 2'. 



[0074]       Next, exemplary charge communication
performed in the power supply system 200 will be
described with reference to Fig. 10. According to
exemplary charging shown in Fig. 10, an exemplary
sequence of charge communication is described in
which after a sequence of step ST1 to step ST7 shown
in  - 53 - Fig. 7 is performed, the outer-shape image
Pa or Pb of the terminal device 2' such as the
portable telephone 2a or the music player 2b is
displayed in step STS, charging (sending of power) is
started in step ST9, and thereafter the antenna 15
and the antenna 27 are further utilized and the
procedure proceeds from step ST10 to step ST23 until
charging is completed. [0075]      in this example, a
case is described in which a user is notified of
charge progress by changing the displayed color of
the outer-shape image Pa of the terminal device 2'
such as the portable telephone 2a, and displaying of
the outer-shape image Pa is terminated or the
displayed color thereof is changed. when charging is
completed. In the power supply system 200 shown in
Fig. 10, after the above-described predetermined
sequence is performed, the outer-shape image Pa of
the terminal device 2' such as the portable telephone
2a is displayed in step SIB. In step ST3, charging
(sending of power) is started. In step ST10, the
portable telephone 2a is being charged. [0076] 



Then, charge progress in the terminal device 2' such
as the portable telephone 2a is detected at the power
receiving function unit 21 in step STII. A known
technology can be applied to a method for detecting
charge progress. In this  - 54 - example, charge
characteristics as shown in Fig. 6 are given to the
rechargeable battery 23 in the terminal device 21. A
charge percent is detected by measuring a current and
a voltage for the rechargeable battery 23 and
comparing them with these characteristics. [0077]
In this example, the terminal device 2' such as the
portable telephone 2a detects its charge percent at
regular time intervals in step ST11, step ST14, and
the like. In step ST12, step ST15,, step ST18, and
the,like, the terminal device 2' adds a
charge-percent parameter to a charge-progress
notification frame 7 and sends the charge-progress
notification frame F7 to the power supply device 102.
The power supply device 102 obtains the
charge-percent parameter from the received
charge-progress notification frame F7 and changes
displaying of the outer-shape image Pa of the
portable telephone 2a in accordance with a color
corresponding to a charge value in step ST13, step
ST16, and the like. For example, the beginning of
charging Is represented by red. Subsequent thereto,
as the charging time elapses, the color changes to
yellow. Thereafter, when charging is completed, the
color changes to blue (green). As a matter of course,
colors are not limited thereto. [0078] 



Moreover, in a case where a charge-percent parameter
- 55 - indicates full charge in Step ST17, in step
ST19, the charge-progress notification frame F7 to
which completion of charging is added is sent. The
power supply device 102 that has received the
charge-progress notification frame F7 -indicating
completion of charging stops sending power in step
ST19 on the assumption that charging of the portable
telephone 2a has been complete, and terminates
displaying of the outer-shape image Pa in step ST20.
Here, in step ST13, step ST16, and step ST20, the
gradation of a displayed color may be changed from
dark to light on the display function unit 12 in
response to charge progress and finally displaying
may be terminated in response to full charge. [00791
Thereafter, as processing for completing charging, in
step ST21, the power supply device 102 sends a
disconnection request frame F8 to the portable
telephone 2a. The portable telephone 2a that has
received the disconnection request frame F8 sends a
disconnection response frame F9 to the power supply
device 102 in step ST22. In the power supply device
102, wireless communication processing is completed
and the charge sequence is also completed in step
ST23. [00801       In this way, according to the
power supply system 200 and a wireless processing
method as the second embodiment, even in a system in
which the primary and secondary coils  



- 56 - 113 and 211 for performing charging and the
antennas 15 and 27 for performing communication are
individually provided; similarly to the first
embodiment, the power supply device 102 can execute
displaying of the outer-shape image Pa, Pb, or the
like corresponding to the terminal device 2' such as
the portable telephone 2a or the music player 2b by
performing communication using the unique terminal
information DO from the terminal devices 2' to the
power supply device 102. [0081]      Thus, in a state
in which matching has been optimally achieved between
the two primary coil 113 and secondary coil 211, a
predetermined power can be supplied from the power
supply device 102 to the terminal device 2' such as
the portable telephone 2a or the music player 2b, and
desired communication processing can be executed
between the power supply device 102 and these
terminal devices 2' as shown in Fig. 10. Furthermore,
the displayed color of the outer-shape image Pa of
the terminal device 2' such as the portable telephone
2a can be changed in response to a charge state or
displaying of the outer-shape image Pa can be
terminated, whereby a user can be easily and simply
notified of a charge-progress state or a
charge-completion state. [0082] [Third Embodiment]  -
57 -      Subsequent thereto, with reference to Fig.
11, an exemplary internal structure of a power supply
system 300 as a third embodiment will be described.
In this embodiment, a power supply device 103 has the
terminal information DO regarding the terminal device
2 such as the portable telephone 2a or the music
player 2b in advance. The power supply device 103
receives identification information D3 (unique
terminal information DO) from the portable telephone
2a at the wireless communication function unit 13,
and displays the outer-shape image Pa corresponding
to the portable telephone 2a in accordance with the
identification information D3 received from this
portable telephone 2a (second wireless processing
system). 



[0083]      According to the power supply system 300
shown in Fig. 11, the power supply device 103
functioning as a third wireless electronic device
includes a per-model information storing unit 16. The
per-model information storing unit 16 functions as a
storage unit, is connected to the main control unit
14, and stores the outer-shape information D1 and
coordinate information D2 of the terminal device 2
such as the portable telephone 2a or the music player
2h corresponding to the identification information
D3. The identification information D3 is one example
of the unique terminal information DO and is
information used to identify  - 58 - the model of the
portable telephone 2a, the music player 2b, or the
like. [0084]      The power Supply device 103 obtains
the identification information D3 from the portable
telephone 2a, reads the outer-shape information D1
and coordinate information D2 of the portable
telephone 2a from the per-model information storing
unit 16 in accordance with this identification
information D3, and displays the outer-shape image Pa
of the portable telephone 2a on the display function
unit 12 on the device mounting surface. [0085] 



As a result of this display being performed, in the
third embodiment too, smilarly to the first and
second embodiments, the power supply device 103 can
automatically display the outer-shape image Pa of the
portable telephone 2a through an operation in which a
user brings the portable telephone 2a near to the
power supply device 103. A user can perform a
noncontact charging (feeding) process having high
power efficiency for various terminal devices 2 such
as the portable telephone 2a through a simple
operation. Here, in Fig. 11, components having the
same reference numerals as those in the power supply
system 100 in the first embodiment shown in Fig. 3
have the same function, whereby description thereof
will be omitted.  - 59 - [0086]      Next, with
reference to Fig. 12,- an exemplary charging process
performed in the power supply system 300 will be
described. A sequence chart shown in Fig. 12 shows a
frame sequence in wireless communication processing
performed between the power supply device 103 and the
terminal device 2 such as the portable telephone 2a.
[0087]      In this example, a case is assumed in
which a wireless charging process is performed
between the power supply device 103 that includes the
per-model information storing unit 16, the antenna
coil 113 having a predetermined directivity, and the
display function unit 12 on the device mounting
surface and performs wireless communication
processing and the terminal device 2 that includes
the antenna coil 211 having a predetermined
directivity, has the terminal information DO used for
achieving matching between the antennas and used for
achieving matching for the antenna coil 211 with
respect to the antenna coil 113, and performs
wireless communication processing in accordance with
the identification information D3. A case in which,
when matching is to be achieved between the antennas,
the portable telephone 2a sends the terminal
information DO and the identification information D3
to the power supply device 103 and the power supply
device 103 receives the terminal  



- 60 - information DO = D3 from the portable
telephone 2a and displays the outer-shape image Pa of
the portable telephone 2a on the display function
unit 12 in accordance with the identification
information D3 will be described as an example.
[0068]       In step ST31 shown in Fig. 12, similarly
to the first embodiment, the power supply device 103
transmits the beacon frame Fl at regular time
intervals. Then, if a user brings the portable
telephone 2a or the like near to the power supply
device 103, in step ST32, the portable telephone 2a
receives the transmitted beacon frame Fl. In response
to this beacon frame Fl, in step ST33, the portable
telephone 2a sends the terminal notification frame F2
to the power supply device 103. The power supply
device 103 receives the terminal notification frame
F2 from the portable telephone 2a, and sends the
connection request frame F3 to the portable telephone
2a in step 3T34. Thereafter, the portable telephone
2a receives the connection request frame F3, and
sends the connection response frame F4 to the power
supply device 103 in step ST35. [0069]       The
power supply device 103 receives the connection
response frame F4 from the portable telephone 2a, and
sends the terminal-information request frame F5 to
the portable  - 61 - 



telephone 2a in step 3T36. Thereafter,. the portable
telephone 2a receives the terminal-information
request frame F5, and sends the terminal-information
response frame F6 to the power supply device 103 in
step ST37. At this time, in the portable telephone
2a, the identification information D3 is read from
the terminal-information storing unit 26, the
terminal information DO - the identification
infoLmation D3 is written. into (added to) the
terminal-information response frame T6, and the
terminal-information response frame F6 is sent to the
power supply device 103. [0090]      Next, the power
supply device 103 receives the terminal-information
response frame F6 from the portable telephone 2a, and
executes terminal-model deteimination processing in
step ST38. According to this processing, the terminal
information DO = the identification information D3 is
extracted from the terminal-information response
frame FS. The main control unit 14 of the power
supply device 103 uses the identification information
D3 as, for example, an address, and reads
corresponding outer-shape information D1 and
coordinate information D2 from the per-model
information storing unit 16. Thus, the model of the
terminal device 2 such as the portable telephone 2a
or the music player 2b is determined. [00911  - 62 -
Then, in step ST39, the Outer-shape image Pa of the
portable telephone 2a is displayed on the display
function unit 12. In this example too, similarly to
the first and second embodiments, the bitmap
information regarding the portable telephone 2a shown
in Fig. 4B is allocated to the display area I shown
in Fig. 4A on the display function unit 12 of the
power supply device 103, and the outer-shape image Pa
of the portable telephone 2a as shown in Fig. 5 is
displayed. At this time, the power supply device 103
causes the coordinate information D2 that indicates
the power supply point for the portable telephone 2a
to match the coordinate information D2 that indicates
the power supply point of the power supply device 103
and displays the outer-shape image Pa. [00921 



In the above-described frame sequence, everything is
automatically performed similarly to the first and
second embodiments. The user operation in which the
terminal device 2 such as the portable telephone 2a
is brought near to the Dower supply device 103 causes
the power supply device 103 to halt after displaying
of the outer shape of the portable telephone 2a.
Then, a user who handles the portable telephone 2a
mounts the portable telephone 2a so as to be aligned
with the outer-shape image Pa displayed on the
display function unit 12 of the power supply device
103  - 63 -  similarly to the first embodiment.
Thereafter, in step 3T40, .a wireless charging
process is Performed from the power supply device 103
to the portable telephone 2a. The power supply device
103 sends power, and the portable telephone 2a
receives the power. In this example, in step ST38,
the model of the terminal is determined, and thus
charge communication processing as shown in Fig. 10
can be executed. [00931      In this way, according
to the power supply system 300 as the third
embodiment, in a case where matching is to be
achieved between the antenna coils 113 and 211 of the
terminal device 2 such as the portable telephone 2a
and the power supply device 103 and a wireless
charging process is to be performed, the
identification information D3 is stored in the
terminal device 2. The identification information D3
is information used to read the outer-shape
information D1 coordinate information D2 for
displaying a relationship between the outer-shape
image Pa or the like and the antenna directivity of
the terminal device 2 in the position coordinate
system used when matching is to be achieved for the
antenna with respect to the antenna of the power
supply device 103. With this assumption, if the power
supply device 103 receives the identification
information D3 from the terminal device 2 such as the
portable telephone 2a, the power supply device 103
reads the outer-shape information D1  



- 64 - + the coordinate information D2 of the
portable telephone 2a from the per-model information
storing unit 16 in which a plurality of items of the
outer-shape information D1 and the like are stored on
a per-model basis. The outer-shape image Pa of the
portable telephone 2a is displayed on the display
function unit 12 in accordance with this outer-shape
information D1 + the coordinate information D2.
[0094]      Thus, similarly to the first and second
embodiments, if the terminal device 2 is mounted so
as to be aligned with the outer-shape image Pa
displayed on the display function unit 12 of the
power supply device 103, matching can automatically
be achieved between the two antenna coils 113 and 211
in a self-matching manner without the antenna
directivity of the power supply device 103 (antenna
coil 113) and the antenna directivity of the terminal
device 2 (antenna coil 211) being aligned via visual
checking of their appearances. Thus, in a state in
which matching has been optimally achieved between
the two antenna coils 113 and 211, a predetermined
power can be supplied from the power supply device
103 to the terminal device 2 and desired
communication processing can be executed between the
power supply device 103 and the terminal device 2.
[0095] [Fourth Embodiment]  



- 65 -      Subsequent thereto, with reference to
Fig. 13, an exemplary internal structure of a power
supply system 400 as a fourth embodiment will be
described. In this example, compared with the power
supply systems 100 and 300 according to the first and
third embodiments, the power supply system 400 is a
system in which coils do not serve as antennas and
the primary and secondary coils 113 and 211 for
performing charging and the antennas 15 and 27 for
performing communication are -individually provided.
Similarly to the second embodiment, the antenna coil
113 is provided at a predetermined position with
respect to the coil-center coordinates of the primary
coil 113, and the antenna coil 211 is provided at a
predetermined position with respect to the
coil-center coordinates of the secondary coil 211.
[0096]      According to the power supply system 400
shown in Fig. 13, the power supply system 400
includes a power supply device 104 functioning as a
fourth wireless electronic device. The power supply
device 104 includes the antenna 15 for performing
communication in addition to the primary coil 113,
similarly to the second embodiment. The antenna 15 is
connected to the wireless communication function unit
13. The wireless communication function unit 13
performs wireless communication processing in
accordance with the identification information D3 to
and from the terminal  - 66 - device 2 such as the
portable telephone 2a or the music player 2b Mounted
on the display function unit 12 provided on the
device mounting surface and used when matching is to
be achieved for the antenna 15 with respect to the
antenna 27 of the terminal device 2. The
identification information D3 is information used to
read the outer-shape information D1 + coordinate
information D2 for displaying a relationship between
the outer-shape image Pa or the like and the antenna
directivity of the teiminal device 2 in the- position
. coordinate system used when matching is to be
achieved for the antenna with respect to the antenna
of the power supply device 104. [0097] 



On the other hand, the terminal device 2 shown in
Fig. 13 includes the antenna 27 for performing
communication in addition to the secondary coil 211.
The antenna 27 is connected to the wireless
communication function unit 24. The wireless
communication function unit 24 performs wireless
communication processing by reading the
identification information D3 from the
terminal-information storing unit 26. The
identification information D3 is information used to
read the outer-shape information Dl for displaying a
relationship between the outer-shape image Pa and the
directivity of the antenna 27 of the terminal device
2 in the position coordinate system used when
matching is to  be achieved for the antenna with
respect to the antenna of the power supply device
104. [0098]      In the power supply device 104, the
main control unit 14 reads the outer-shape
information D1 + the coordinate information D2 on a
per-model basis from the per-Model information
storing unit 16 using the identification information
D3 received from the portable telephone 2a. Here, in
Fig. 13, components having the same reference
numerals as those in the power supply system 200 in
the second embodiment shown in Fig. 9 have the same
function, whereby description thereof will be
omitted. [0099]       In this example too for the
portable telephone 2a of different model or the like,
the outer-shape image Pa of the portable telephone 2a
can be displayed on the display function unit 12 on
the device mounting surface. Moreover, the portable
telephone 2a cr the like is mounted so as to be
aligned with the outer-shape images Pa displayed on
the display function unit 12 of the power supply
device 104. [0100]      In the power supply system
400, when wireless communication is performed from
the power supply device 104 to the terminal device 2,
wireless communication processing is optimally
performed using the antenna 15 and the antenna 



- 68 - 27. In this example, the power supply device
104 displays the outer-shape image Pa, Pb, or the
like of the terminal device 2 such as the portable
telephone 2a or the music player 2b on the display
function unit 12 on the device mounting surface in
accordance with the outer-shape information D1  the
coordinate information D2. Then, a user mounts the
terminal device 2 on the device mounting surface. At
this time, when charging is performed from the power
supply device 104 to the terminal device 2, as
described in the first to the third embodiments,
matching is achieved so as to be in a state in which
the primary coil 113 and the secondary coil 211 are
optimally aligned. In this state, for example, the
power supply device 104 supplies power to the
portable telephones 2a in a noncontact manner or
executes desired communication processing between the
power supply device 104 and these terminal devices 2.
[0101]       In this way, according to the power
supply system 400 and a wireless processing method as
the fourth embodiment, the identification information
D3 is stored in the portable telephone 2a in a system
in which the primary and secondary coils 113 and 211
for performing charging and the antennas 15 and 27
for performing communication are individually
provided. If the power supply device 104 receives the
identification information D3 from the terminal
device 2  - 69 - such as the portable telephone 2a,
the power supply device 104 reads the outer-shape
information D1 the coordinate information D2 of the
portable telephone 2a from the per-model information
storing unit 16 in which a plurality of items of the
outer-shape information D1 and the like are stored on
a per-model basis. The outer-shape image Pa of the
portable telephone 2a is displayed on the display
function unit 12 in accordance with this outer-shape
information D1  the coordinate information D2. [0102]



Thus, smilerly to the power supply systems 100, 200,
and 300 in the first to the third embodiments, if the
portable telephone 2a is mounted so as to be aligned
with the outer-shape image Pa displayed on the
display function unit 12 of the power supply device
104, matching can automatically be achieved between
the two antenna coifs 113 and 211 in a self-matching
manner without-the primary coil 113 (antenna
directivity) of the power supply device 104 and the
secondary coil (antenna directivity) of the portable
telephone 2a being aligned via visual checking of
antenna coil appearances. Thus, in a state in which
matching has been optimally achieved between the two
antenna coils 113 and 211 and between the antennas 15
and 27, a predetermined power is supplied form the
power supply device 104 to the portable telephone 2a
or desired communication processing  - 70 -  can be
executed between the power supply device 104 and the
terminal device 2 such as the portable telephone 2a
or the music player 2b. [0103] [Fifth Embodiment]
Subsequent thereto, with reference to Fig. 14, an
exemplary structure of a data communication system
500 as a fifth embodiment will be described. In this
embodiment, matching is achieved between antenna
directivities of a data communication device 105 and
a portable telephone 2c in accordance with an
outer-shape image Pc and the like, and desired
communication processing can be executed (third
wireless processing system). [0104] 



The data communication system 500 shown in Fig. 14
functions as a wireless processing system, and is a
system that achieves matching between antennas of two
wireless electronic devices such as the data
communication device 105 having a near-field wireless
communication function and a terminal device 201
having the same function and performs data
communication processing in a noncontact manner. The
data communication device 105 functions as a first
wireless electronic device. The data communication
device 105 has a casing having a predetermined shape
and includes the antenna 15. having a predetermined
directivity within the casing, and  - 71 - performs
wireless communication processing. The display
function unit 12 is provided on the top surface of
the casing. In this example, the top surface of the
display function unit 12 is the device mounting
surface. [0105]      The antenna 15 has, for example,
a circular shape, and is fixed on the back side of
the display function unit 12. The antenna 15 has, for
example, a directivity #15 that maximizes antenna
sensitivity to a wireless electronic device with
which communication is to be performed, at the time
of sending/receiving. As the data communication
device 105, a noncontact data communication appliance
having- a near-field wireless communication function
that performs data communication when the terminal
device 201 such as the portable telephone 2c or a
music player 2d is placed on the device mounting
surface is used. [0106]      The terminal device 201
functions as a second wireless electronic device,
includes the antenna 27 having a predetermined
directivity, has Terminal information DO' used for
achieving matching between the antennas and used for
achieving matching for the antenna 27 with respect to
the antenna 15 of the data communication device 105,
and performs wireless communication processing. The
antenna 27 also has a circular shape, and is arranged
inside a casing 



- 72 - of the portable telephone 2c on: the back side
thereof. The antenna 27 also has, for example; a
directivity #27 that maximizes antenna sensitivity to
a wireless electronic device with which communication
is to be performed at the time of sending/receiving.
As the portable telephone 2c, the music player 2d, or
the like serving as the terminal device 201, a device
having, for example, a 2.45 GHz-band near-field
wireless communication function, such as Bluetooth
(Blnetooth), is used. [0107]       in this example,
when a user brings these terminal devices 201 near to
the data communication device 105, for example, the
outer-shape image Pc of the portable-telephone2c is
displayed in such a manner that it gradually emerges
on the display function unit 12. At this time, the
outer-shape image Pc is displayed on the display
function unit 12 in a layout in which the center
coordinates of the circular shape of the antenna 15
of the data communication device 105 match the center
coordinates of the antenna 27 of the portable
telephone 2c and that enables high-efficiency data
communication. [0108]      Next, with reference to
Fig. 15, exemplary internal structures of the data
communication device 105 and terminal device 201 in
the data communication system 500 will be  



- 73 - described. In this example, an exemplary
structure of the data communication device 105 and an
exemplary structure of the telminal device 201 are
separately described. The data communication device
105 shown in Fig. 15 has a near-field wireless
communication function. Furthermore, the data
communication device 105 has a function of receiving
the terminal information DO' from the terminal device
201, and displaying the outer-shape image Pc of the
portable telephone 2c, the music player 2d, or the
like in accordance with this terminal information
DO'. [0109]     The data communication device 105
includes, for example, the display function unit 12,
the wireless communication function unit 13, the main
control unit 14, and the antenna 15. In this example,
the wireless communication function unit 13 is
connected to the antenna 15 and performs wireless
communication processing to and from the terminal
device 201 such as the portable telephone 2c or the
music player 2d that is brought near to the device
mounting surface and mounted on the device mounting
surface. For example, the wireless communication
function unit 13 transmits the beacon frame Fl at
regular time intervals, and receives the outer-shape
information D1 by receiving the terminal notification
frame F2 from the portable telephone 2c that has been
brought near to the device mounting surface (see Fig.
18).  - 74 - [0110]      The wireless communication
function unit 13 is provided with a 2.45 GHz-band
near-field wireless communication function, such as
Bluetooth. In-other words, a data communication
method that is applied to near-field wireless
communication such as, for example, RFID and that has
a function for performing wireless communication
processing to and from the portable telephone 2c or
the like needs to be provided. The main control unit
14 is connected to the wireless communication
function unit 13, and controls input/output of the
display function unit 12 and the wireless
communication function unit 13 in a centralized
manner. For example, the main control unit 14
receives the outer-shape information D1 and
coordinate information D2' that the wireless
communication function unit 13 received from the
portable telephone 2c, outputs the outer-shape
information D1 and coordinate information D2' to the
display function unit 12, and performs control in
such a manner that the outer-shape image Pc of the
portable telephone 2c is displayed on the device
mounting surface. The main control unit 14 is
constituted by a CPU (central processing unit), a ROM
(read-only memory), a RAM memory into and from which
information can be randomly written and read), and
the like. [0111] 



The display function unit 12 is connected to the main
- 75 - control unit 14 and has a function of
displaying the outer-shape limage Pc of the terminal
device 201 such as the portable telephone 2c or the
music player 2d on the device mounting surface. In
this example, before the portable telephone 2c or the
like is mounted on the device mounting Surface, the
display function unit 12 obtains the outer-shape
information D1 and displays the outer-shape image Pc
of the portable telephone 2c or the like based on
this. That is, the outer-shape image Pc is displayed
on the display function unit 12 on the device
mounting surface before the portable telephone 2c,
the music player 2d, or the like i8 mounted on the
device mounting surface. This is performed so as to
show a user a way of mounting the portable telephone
2c, the music player 2d, or the like. As the display
function unit 12, for example, a liquid crystal
display device, or a display device capable of
displaying by projection is used. [01121       When
the data communication device 105 is configured in
this way, in a case where matching is to be achieved
between the antennas 15 and 27 of the data
communication device 105 and the portable telephone
2c and data communication processing is to be
performed, the wireless communication function unit
13 receives the outer-shape information D1 from the
portable telephone 2c. The display function unit  



- 76 - 12 displays the outer-shape image Pc of the
portable telephone 2c in accordance with the
outer-shape information Dl. For example, the
outer-shape image Pc showing a data communication
point is displayed on the display function unit 12 on
the device mounting surface of the data communication
device 105. Thus, if the portable telephone 2c is
mounted so as to be aligned with the outer-shape
image Pc displayed on the display function unit 12,
matching can automatically be achieved between the
two antennas 15 and 27 in a self-matching manner,
without the directivity of the antenna 15 of the data
communication device 105 and the directivity of the
antenna 27 of the portable telephone 2c being aligned
via visual checking of antenna appearances. [0113]
The terminal device 201 to which data communication
processing is performed by the data communication
device 105 is a wireless electronic device such as
the portable telephone 2c or the music player 2d and
can be applied in the data communication system 500.
The terminal device 201 has the terminal information
DO'. Here, the terminal information DO' is
information managed by the terminal device 201. The
terminal information DO' includes the outer-shape
information D1 and the coordinate information D2'.
Here, the outer-shape information D1 is information
for displaying a relationship between the outer-share
image  - 77 - Pc and the antenna directivity #27 of
the portable telephone 2c (subject device) in a
position coordinate system used when matching is to
be achieved between the antennas through the display
function unit 12 of the data communication device
105. The coordinate information D2' is information
that informs the data communication device 105 of an
optimal data communication point. [0114]      The
terminal device 201 includes, for example,. the
wireless communication function unit 24, the main
control unit 25, the terminal-information storing
unit 26, a display function unit 28, an information
storing unit 29, and an input unit 30 as shown in
Fig. 15. The wireless communication function unit 24
is connected to the "antenna 27 and performs wireless
communication processing to and from the data
communication device 105. For example, the wireless
communication function unit 24 sends the outer-shape
information D1 read from the terminal-information
storing unit 26 to the data communication device 105
when matching is to be achieved between the antennas.
Similarly to the wireless communication function unit
13, the wireless communication function unit 24 is
provided with a 2.45 GHzband near-field wireless
communication function or a data communication method
that is applied to near-field wireless communication
such as RFID. 



- 78 - [01151       The main control unit 25 is
connected to the wireless communication function unit
24, and controls input/output of the wireless
communication function unit 24, the
terminal-information storing unit 26, the display
function unit 28, the information storing unit 29,
and the input unit 30. Similarly to the main control
unit 14, the main control unit 25 is constituted by a
CPU (central processing unit), a ROM .(read-only
memory), a RAM (memory into and from which
information can be randomly written and read), and
the like, and controls, for example, part of the
terminal device 201 or the entire terminal device
201. [01161       The terminal-information storing
unit 26 functioning as a storage unit is connected to
the main control unit 25, and Stores the terminal
information DP unique to a terminal device such as
the portable telephone 2c or the music player 2d. The
terminal information DO' is the outer-shape
information Dl + the coordinate information D2'. In
the terminal-information storing unit 26, for
example, the coordinate information D2' that
indicates a predetermined data communication point.
Here, in addition to the terminal information DO'L
telephone-number information, user information, and
the like are stored. [0117]  



- 79 -      As the terminal-information storing unit
26, a nonvolatile memory such as an EEPROM
(electrically information erasable programmable ROM)
or a fixed storage disk device (hard disk: HOD) is
used. Nonvolatile memories are memories into which
data can be written as necessary and that hold data
even when the power is turned off. The outer-shape
information D1 and the coordinate information D2' are
used to display the outer-shape image Pc of the
portable telephone 2c or the like. The terminal
information DO' is expressed using, for example,
bitmap information. [01181      The display function
unit 28, the information storing unit 29, and the
input unit 30 are connected to the main control unit
25 and are used when data communication processing is
performed. For example, an image showing that data
communication processing is being performed, a title
image, and the like are displayed on the display
function unit 28. Data sent from the data
communication device 105 (downloaded information) is
stored in the information storing unit 29. Moreover,
in a case where the teminal device 201 is .a digital
camera or the like, still-image information is stored
(accumulated) in the information storing unit 29, and
when data communication is performed, accumulated
still-image information (information to be uploaded)
is transferred from the terminal device 201 to the  -
80 - data communication device 105. As the
information storing unit 29, similarly to the
terminal-information storing unit 26, a nonvolatile
memory such as an EEPROM, an HDD, or the like is
used. As a matter of course, the information storing
unit 29 and the terminal-information storing unit 26
may be provided as one unit. When such data
communication processing is performed, the input unit
30 is operated in a case where a transfer start input
is commanded, the still-image information accumulated
in the information storing unit 29 is checked, or the
like. I 9 



terminal device 201 is configured like this, a case
where matching is to be achieved between the two
antennas 15 and 27 and wireless data communication
processing is to be performed, the wireless
communication function unit 24 sends the outer-shape
information D1 to the data communication device 105
when matching is to be achieved between the antennas.
Thus, if the portable telephone 2c or the like is
mounted so as to be aligned with - the outer-shape
image Pc displayed on the display function unit 12 of
the data communication device 105, matching can
automatically be achieved between the two antennas 15
and 27 in a self-matching manner, without the antenna
directivity #15 of the data communication device 105
and the antenna directivity #27 of the terminal
device 201 being aligned via  - 81 - visual checking
of antenna appearances. Thus, high-efficiency data
communication processing can be executed to and from
the terminal device 201, whereby the data
communication system 500 which is more sophisticated
than the existing charging system 800 can be
configured. [0120]      Next, with reference to Fig.
16A and Fig. 16B, an exemplary display area of the
display function unit 12 and an exemplary image of
the terminal information DO' will be described. The
display function unit 12 of the data communication
device 105 shown in Fig. 16A has the display area I -
The display area I has a matrix shape in which the
number of pixels in a horizontal. direction (in a row
direction) is A and the number of pixels in a
vertical direction (in a column direction) is B. If
expressed in the position coordinate system XY
defined on the device mounting surface of the display
function unit 12, the display area I is expressed in
coordinates (x, y) = (0, 0) to (C, 0) in a row
direction and is expressed in coordinates (x, y) =
(0, 



D) to coordinates (C, D) in a column direction. In
this example, coordinates (x, y) = (c, d) of a
feeding portion for the antenna 15 are set, the
coordinate information D2' indicating the coordinates
(c, d) is a specified bit indicating a data
communication point for the data communication device
105.  - 82 - [0121]      According to an exemplary
image of the terminal information DO' shown in Fig.
163, the outer-shape image Pc of the portable
telephone 2c or the like is displayed on a bitmap
area IIc in digital representation. The bitmap area
_Tic has a matrix shape (M x N bits) in which M-bit
pixels are arranged in a horizontal direction (in a
row direction) and N-bit pixels are arranged in a
vertical direction (in a column direction). The
terminal information DO' is expressed in the bitmap
area IIc having M x N bits. The dimensions of bitmap
are the same as the dimensions of the display device
of the data communication device 105. [0122)
That is, if expressed in the position coordinate
system XY defined on the device Mounting surface of
the display function unit 12, the bitmap area Tic is
expressed in coordinates (x, y) = (0, 0) to (M, 0) in
a row direction and coordinates (x, y) - (0, N) to
coordinates (M, N) in a column direction. In this
example, coordinates (x, y) = (m, n) of a feeding
portion for the antenna 27 are set, the coordinate
information D2' indicating the coordinates (m, n) is
a specified bit indicating a data communication point
for the portable telephone 2c. 



[0123] In this example, in response to (0,of each
bit, the  - 83 - outer-shape image Pc is developed
(expressed) in the bitmap area IIc. The outer-shape
image Pc is an image obtained by making a displayable
silhouette-like image of the exterior shape of the
portable telephone 2c, for example, the projected
shape of the exterior shape of the portable telephone
2a. In the outer-shape image Pc of the portable
telephone 2c in this bitmap area iic, a logical value
in a solid black portion is, for example, "0".
Portions that are not included in the outer shape and
surround this outer-shape image Pt are expressed by
white square portions whose logical value is "1".
This is because the outer-shape image Pc is displayed
on the bitmap area IIc in digital - representation.
In this way, the terminal information DO' is
expressed using bitmap information such as the
outer-shape information D1 and the coordinate
infomation 02'. [0124]       Next, wiuh reference to
Fig. 17, an example of the outer-shape image Pc
displayed on the display function unit 12 will be
described. According to the example of the displayed
outer-shape image Pc shown in Fig. 17, in the
position coordinate system XY defined on the device
mounting surface of the display function unit 12, the
main control unit 14 controls the display function
unit 12 in such a manner that the coordinate
information D2' indicating the coordinates (x, y) =
(c, d) matches the coordinate  



- 84 - information D2 indicating the coordinates (x,
y) = (m, n). [0125]       In this example, the
coordinates (x, y) = (0, 0) to (C, 0) in a row
direction of the bitmap area IIc are allocated to the
coordinates (x, y) = (0, 0) to (C, 0) in a row
direction of the display area I, and the coordinates
(x, y) - (0, 0) to (0, D) in a column direction of
the bitimap area IIc are allocated to the coordinates
(x, y) = (0, 0) to (0, D) in a column direction of
the display area I, respectively. Thus, the
directivity #15 (coordinates of the feeding portion)
of the antenna 15, which is a specified bit of the
data communication point for the data communication
device 105, can match the directivity 427
(coordinates of the feeding portion) of the antenna
27, which is a specified bit of the data
communication point for the portable telephone 2c.
[0126]      Next, with reference to Fig. 18,
regarding a wireless processing method according to
the present invention, exemplary data communication
processing performed in the data communication system
500 will be described. A sequence chart shown in Fig.
18 shows a frame sequence in wireless communication
processing performed between the data communication
device 105 and the portable telephone 2c. [0127]  -
85 - 



In this example, a case is assumed in which wireless
data communication processing is performed between
the data communication device 105 that includes the
antenna 15 having the predetermined directivity #15
and the display function unit 12 on the device
mounting surface and performs wireless communication
processing and the terminal device 201 that includes
the antenna 27 having the predetermined directivity
#27, has the terminal information DO' used for
achieving matching between the antennas and used for
achieving matching for the antenna 27 with respect to
the antenna 15, and performs wireless communication
processing. A case in which, when matching is to be
achieved between the antennas, the portable telephone
2c sends the terminal information DO' . to the data
communication device 105 and the data communication
device 105 receives the terminal information DO' from
the portable telephone 2c and displays the
outer-shape image Pc of the portable telephone 2c on
the display function unit 12 in accordance with the
terminal information DO' will be described as an
example. [01281      in step ST51, the data
communication device 105 sends the beacon frame Fl at
regular time intervals. Then, if a user brings the
portable telephone 2c or the like near to the data
communication device 105, in step ST52, the portable
telephone 2c receives the sent beacon frame Fl. In  -
86 - response to this beacon frame Fl, in step ST53,
the portable telephone 2c sends the terminal
notification frame F2 to the data communication
device 105. [0129] 



The data communication device 105 receives the
terminal notification frame F2 from the portable
telephone 2c, and sends the connection request frame
F3 to the portable telephone 2c in step ST54.
Thereafter, the portable telephone 2c receives the
connection request frame F3, and sends the connection
response frame F4 to the data communication device
105 in step ST55. The data communication device 105
receives the connection response frame F4 from the
portable telephone 2c, and sends the
terminal-information request frame F5 to the portable
telephone 2c in step SF56. Thereafter, the portable
telephone 2c receives the terminal-information
request frame F5, and sends the terminal-information
response frame F6 to the data communication device
105 in step 3T57. At this time, in the portable
telephone 2c, the terminal information DO' is read
from the terminal-information storing unit 26, the
terminal information DO' is written into (added to)
the terminal-information response frame F6, and the
terminal-information response frame F6 is sent to the
data communication device 105. The terminal
information DO' is the outer-shape information D1 the
coordinate information  - 87 - D2'. [0130]      Next,
the data communication device 105 receives the
terminal-information response frame F6 from the
portable telephone 2c, and displays the outer-shape
image Pc of the portable telephone 2c on the display
function unit 12 in step ST58. In this example, the
bitmap information regarding the portable telephone
2c shown in Fig. 168 is allocated to the display area
I shown in Fig. 16A and the outer-shape image Pc of
the portable telephone 2c as shown in Fig. 17 is
displayed on the display function unit 12 of the data
communication device 105. At this time, the data
communication device 105 causes the coordinate
information 02' that indicates the data communication
point for the portable telephone 2c to match the
coordinate information D2' that indicates the data
communication point of the data communication device
105 and displays the outer-shape image Pc. [01311 



In the above-described frame sequence, everything is
automatically performed, the user operation in which
the portable telephone 2c is brought near to the data
communication device 105 causes the data
communication device 105 to halt after displaying of
the outer shape of the portable telephone 2c. Then, a
user who handles the  - 88 - portable telephone 2c
mounts the portable telephone 2c so as to be aligned
with the outer-shape image Pc displayed on the
display function unit 12 of the data communication
device 105. Thereafter, in step 5T59, wireless data
communication processing (downloading of data) is
performed from the data communication device 105 to
the portable telephone 2c, or/and, in step ST60,
wireless data communication processing (uploading of
data) or the like is performed is performed from the
portable telephone 2c to the data communication
device 105. [0132]      Next, with reference to Fig.
19, exemplary data communication processing for the
music player 2d in the data communication system 500
will be described. In the above-described data
communication system 500, when the music player 2d as
shown in Fig. 19 is brought near, the outer-shape
image Pb of the music player 2d is displayed in such
a manner that it gradually emerges on the display
function unit 12. [0133]      The music player 2d
functions as a second wireless electronic device,
includes the antenna 27 having the predetermined
directivity #27 and has the terminal information DO'
used for achieving matching between the antennas and
used for achieving matching for the antenna 27 



- 89 - with respect to the antenna 15 of the data
communication device 105, and performs wireless
communication processing. The antenna 27 has, for
example, a circular shape, and is arranged inside a
casing of the music player 2d on the back side
thereof. Similarly to the portable telephone 2c, the
music player 2d has, for example, a 2.45 GHz-band
near-field wireless communication function, such as
Bluetooth (Bluetooth). [0134]      In this case too,
after a beacon frame is received, matching is
achieved between the antenna .15 and the antenna 27
of the music player 2d and the data communication
device 105 having a wireless communication function,
and wireless processing is performed. For example,
after step ST51 to  step ST57 shown in Fig. 18 are
performed, in step ST58, the outer-shape image Pd of
the music player 2d is displayed on the display
function unit 12 in a layout in which the directivity
#15 of the antenna 15 of the data communication
device 105 matches the directivity #27 of the antenna
27 of the music player 2d. At this time, the display
function unit 12 displays the outer-shape image Pd on
the device mounting surface as an arrangement
position of the music player 2d so that the display
function unit 12 guides the music player 2d
(specified terminal device 201) to a mounting posture
with which favorable data communication  - 90 - 



processing can be executed. Thus, in a case too where
the data communication device 105 performs data
communication with the music player 2d,
high-efficiency data communication processing can be
executed. [0135]       In this way, according to the
data communication system SOO and a wireless
processing method as the fifth embodiment, in a case
where matching is to be achieved between the antenna
15 and the antenna 27 of the data communication
device 105 and the terminal device 201 such as the
portable telephone 2c or the music player 2d and
wireless data communication is to be performed with
the portable telephone 2c, the data communication
device 105 receives the terminal information DO' -
(D1 + D2') from these portable telephones 2c and
displays the outer-shape image Pc of the portable
telephone 2c on the display function unit 12 in
accordance with this terminal information DO',
without prestoring the terminal information DO'
regarding the portable telephones 2c. [0136]
Thus, matching can be achieved between the data
communication device 105 and the terminal device 201
such as the portable telephone 2c or the music player
2d at an optimal wireless processing point. In the
above-described example, when matching is to be
achieved betWeen the  - 91 - antennas, if the
terminal device 201 such as the portable telephone 2c
or the music player 2d is mounted so as to be aligned
with the outer-shape image Pc or Pd displayed on the
display function unit 12 of the data communication
device 105, matching can automatically be achieved
between the two antenna 15 and antenna 27 in a
self-matching manner, without the antenna directivity
#15 of the data communication device 105 and the
antenna directivity #27 of the portable telephone 2c
being aligned via visual checking of antenna
appearances. Thus, in a state in which matching has
been optimally achieved between the two antennas 15
and 27, desired data communication processing can be
executed between the data communication device 105
and the portable telephone 2c. 



[0137]       Thus, according to the data
communication system 500, regardless of shape of the
terminal device 201 such as the portable telephone 2c
or the music player 2d, in a state in which matching
has been optimally achieved between the two antennas
15 and 27, desired data communication processing can
be executed from the data communication device 105 to
the portable telephone 2c, the music player 2d, or
the like. Thus, there can be provided the data
communication system 500 that can start data
communication processing through a simple user
operation in which the terminal device 201 such  - 92
- as the portable telephone 2c or the music player 2d
is mounted on the device mounting surface of the data
communication device 105. [0138] [Sixth Embodiment]
. Subsequent thereto, with reference to Fig. 20, an
exemplary internal structure of a data communication
system 600 as a sixth embodiment will be described.
In this embodiment, a data communication device 106
prestores the terminal information DO' regarding the
terminal device 201 such as the portable telephone 2c
or the music player 2d. The data communication device
106 receives the 



identification information D3 (unique terminal
information DO') from the portable telephone 2c at
the wireless communication function unit 13, and
displays the outer-shape image Pc corresponding to
the portable telephone 2c in accordance with the
identification information D3 received from this
portable telephone 20 (fourth wireless processing
system). [0139]      According to the data
communication system 600 shown in Fig. 20, the data
communication device 106 functioning as a fourth
wireless electronic device includes the per-model
information storing unit 16. The per-model
information storing unit 16 functions as a storage
unit, is connected to  - 93 - the main control unit
14, and stores the outer-shape information D1 and the
coordinate information D2' of the terminal device 201
such as the portable telephone 2c or the music player
2d corresponding to the identification information
03. The identification information D3 is one example
of the unique terminal information DO' and is
information used to identify the model of the
portable telephone 2c, the music player 2d, or the
like. 10140) 



The data communication device 106 obtains the
identification information D3 from the portable
telephone 2c, reads the outer-shape information D1
and the coordinate information 02' of the portable
telephone 2c from the per-model information storing
unit 16 in accordance with this identification
information D3, and displays the outer-shape image Pc
of the portable telephone 2c on the display function
unit 12 on the device mounting surface. As a result
of this display being performed, in the sixth
embodiment too, similarly to the fifth embodiment,
the data communication device 106 can automatically
display the outer-shape image Pc of the portable
telephone 2c through an operation in which a user
brings the portable telephone 2c near to the data
communication device 106. A user can perform
noncontact data communication processing having high
power efficiency for various terminal devices 201
such as  - 94 - the portable telephone 2c through a
simple operation. Here, in Fig. 20, components having
the same reference numerals as those in the data
communication system 500 in the fifth embodiment
shown in Fig. 15 have the same function, whereby
description thereof will be omitted. [0141]
Next, with reference to Fig. 21, exemplary data
communication processing performed in the data
communication system 600 will be described. A
sequence chart shown in Fig. 21 is a frame sequence
in wireless communication processing performed
between the data communication device 106 and the
terminal device 201 such as the portable telephone
2c. 



[0142]       In this example, a case is assumed in
which wireless data communication processing is
performed between the data communication device 106
that includes the per-model information storing unit
16, the antenna 15 having the predetermined
directivity #15, and the display function unit 12 on
the device mounting surface and performs wireless
communication processing and the terminal device 201
that includes the antenna 27 having the predetermined
directivity #27, has the terminal information DO'
used for achieving matching between the antennas and
used for achieving matching for the antenna 27 with
respect to the antenna 15, and performs wireless
communication processing in accordance  - 95 - with
the identification information D3. A case in which,
when matching is to be achieved between the antennas,
the portable telephone 2c sends the terminal
information DO' = the identification information D3
to the data communication device 106 and the data
communication device 106 receives the terminal
information DO' - D3 from the portable telephone 2c
and displays the outer-shape image Pc of the portable
telephone 2c on the display function unit 12 in
accordance with the identification information D3
will be described as an example. [01431       In step
ST61 shown in Fig. 21, similarly to the fifth
embodiment, the data communication device 106 sends
the beacon frame Fl-at regular time intervals. Then,
if a user brings the portable telephone 2c or the
like near to the data communication device 106, in
step ST62, the portable telephone 2c receives the
sent beacon frame Fl. In response to this beacon
frame Fl, in step ST63, the portable telephone 2c
sends the terminal notification frame F2 to the data
communication device 106. [0144] 



The data communication device 106 receives the
terminal notification frame F2 from the portable
telephone 2c, and sends the connection request frame
F3 to the portable telephone 2c in step 3T64.
Thereafter, the portable  - 96 - telephone 2c
receives the connection request frame F3, and sends
the connection response frame F4 to the data
communication device 106 in step ST65. The data
communication device 106 receives the connection
response frame F4 from the portable telephone 2c, and
sends the terminal-information request frame F5 to
the portable telephone 2c in step ST66. Thereafter,
the portable telephone 2c receives the
terminal-information request frame F5, and sends the
terminal-information response frame F6 to the data
communication device 106 in step 5T67. At this time,
in the portable telephone 2c, the identification
information D3 is read from the terminal-information
storing unit 26, the terminal information DO' - the
identification information D3 is written into (added
to) the terminal-information responee frame F6, and
the terminal-information response frame F6 is sent to
the data communication device 106. [01451      Next,
the data communication device 10.6 receives the
terminal-information response frame F6 from the
portable telephone 2c, and executes terminal-model
determination processing in step ST68. According to
this processing, the terminal information DO' = the
identification information D3 is extracted from the
terminal-information response frame F5. The main
control unit 14 of the data communication device  



- 97 - 106 uses the identification information D3 as,
for example, an address, and reads corresponding
outer-shape information 01 and coordinate information
D2' from the per-model information storing unit 16.
Thus, the model of the terminal device 201 such as
the portable telephone 2c or the music player 2d is
determined. [0146]      Then, in step 3T69, the
outer-shape image Pc of the portable telephone 2c is
displayed on the display function unit 12. In this
example too, similarly to the fifth embodiment, the
bitmap information regarding the portable telephone
2c shown in Fig. 16B is allocated to the display area
I shown in Fig. -16A, and the outer-shape image Pc of
the portable telephone 2c as shown in Fig. 17 is
displayed on the display function unit 12 of the data
communication device 106. At this time, the data
communication device 106 causes the coordinate
information D2' that indicates the data communication
point for the portable telephone 2c to match the
coordinate information D2' that indicates the power
supply point of the data communication device 106 and
displays the outer-shape image Pc. [01471      In the
above-described frame sequence, similarly to the
fifth embodiment, everything is automatically
performed. The user operation in which the terminal
device 201 such as  



- 98 - the portable telephone 2c is brought near to
the data communication device 106 causes the data
communication device 106 to halt after displaying of
the outer shape of the portable telephone 2c. Then, a
user who handles the portable telephone 2c mounts the
portable telephone 2c so as to be aligned with the
outer-shape image Pc displayed on the display
function unit 12 of the data communicatien device 106
similarly to the fifth embodiment. Thereafter, in
step ST70, wireless data communication processing is
performed from the data communication device 106 to
the portable telephone 2c. In step ST71, wireless
data communication processing is performed from the
portable telephone 2c to the data communication
device 106. [0148]       In this way, according to
the data communication system 600 as the sixth
embodiment, in a case where matching is to be
achieved between the antennas 15 and 27 of the
terminal device 201 such as the portable telephone 2c
and the data communication device 106 and wireless
data communication processing is to be performed, the
identification information D3 is stored in the
terminal device 201. The identification information
D3 is information used to read the outer-shape
information D1 + the coordinate information D2 for
displaying a relationship between the outer-shape
image Pc or the like and the antenna directivity of
the  - 99 - terminal device 201 in the position
coordinate system used when matching is to be
achieved for the antenna with respect to the antenna
of the data communication device 106. In accordance
with this, if the data communication device 106
receives the identification information D3 from the
terminal device 201 such as the portable telephone
2c, the data communication device 106 reads the
outer-shape information D1 + the coordinate
information D2' of the portable telephone 2c from the
per-model information storing unit 16 in which a
plurality of items of outer-shape information D1 and
the like are stored on a per-model basis. The
outer-shape image Pc of the portable telephone 2c is
displayed on the display function unit 12 in
accordance with this outer-shape information D1 + the
coordinate information 02'. [0149]       Thus,
similarly to the fifth embodiment, if the terminal
device 201 is mounted so as to be aligned with.the
outer-shape image Pc displayed on the display
function unit 12 of the data communication device
106, matching can automatically be achieved between
the two antennas 15 and 27 in a self-matching manner,
without the antenna directivity 015 of the data
communication device 106 and the antenna directivity
#27 of the terminal device 201 being aligned via
visual checking of their appearances. Thus, in a
state in which matching has been optimally achieved
between the two 



- 100 - antennas 15 and 27, desired data
communication processing can be executed from the
data communication device 106 to the terminal device
201. [0150] [Seventh Embodiment]      Subsequent
thereto, with reference to Fig. 22, an example of a
displayed outer-shape image in a data communication
system 700 as a seventh embodiment will be described.
According to the example of the displayed outer-shape
image in the data communication system 700 shown in
Fig. 22, the outer-shape image Pa that indicates a
power supply point and the outer-shape image Pc that
indicates a data communication point are
differentiated from each other by different colors
and displayed. [0151]      In order to display the
outer-shape images Pa and Pc differentiated by color
in this way on the display function unit 12 of a data
communication device 107 or the like, the coordinate
information D2 that indicates a predetermined power
supply point and the coordinate information 02' that
indicates a predetermined data communication point
are each stored in the terminal-information storing
unit 26 of the portable telephone 2c. 



[0152] In this example, in the portable telephone 2c,
the  - 101 - coordinate information D2 that indicates
a predetermined power supply point and the coordinate
information D2' that indicates a predetermined data
communication point are read from the
terminal-information storing unit 26 through a user
operation in which the portable telephone 2c is
brought near to the data communication device 107,
and the terminal information DO' = the outer-shape
information D1 + the coordinate information D2 + the
coordinate information D2' is .sent from the portable
telephone 2c to the data communication device 107.
[0153]      In the data communication device 107, the
main control unit 14 outputs the terminal information
DO' - the outer-shape information D1 + the coordinate
information D2 + the coordinate information D2' to
the display function unit 12. The display function
unit 12 individually displays the outer-shape images
Pa and Pc that can perform both favorable charging
and favorable noncontact data communication, on the
device mounting surface in accordance with this the
terminal information DO' = the outer-shape
information D1 + the coordinate information D2 + the
coordinate information D2'. Thus, a user can select
either the outer-shape image Pa that indicates a
power supply point or the outer-shape image Pc that
indicates a data communication point, the outer-shape
images Pa and Pc being displayed on the display
function  



- 102 - unit 12 on the device mounting surface.
[0154]      In this way, according to the example of
the displayed outer-shape images Pa and Pc in the
data communication system 700 as the seventh
embodiment, displaying of the outer-shape image Pa
that indicates a power supply point and displaying of
the outer-shape image Pc that indicates a data
communication point are individually performed on the
device mounting surface of the data communication
device 107. These are displayed, for example, in
different colors. [0155]       Thus, a user may
select either a noncontact charging process or
noncontact data communication processing, and place
the terminal device 2 or the terminal device 201.
Thus, a surface area on which a wireless electronic
device is not,placed can be utilized for noncontact
data communication processing or a noncontact
charging process for another portable telephone 2c or
the like. Industrial Applicability [0156] 



This invention is significantly preferable when
applied to a noncontact power supply system that
perfoims charging at a desired power, a noncontact
data communication system and a portable terminal
device that perform communication processing using
image and audio information, and the like.  - 103 -
CLAIMS   1. A wireless processing system that
achieves matching between antennas of two wireless
electronic devices and performs wireless processing,
characterized by comprising:      a first wireless
electronic device that includes an antenna having a
predetermined directivity and a display unit on a
device mounting surface and performs wireless
communication processing; and       a second wireless
electronic device that includes an antenna having a
predetermined directivity, has terminal information
used for achieving matching between antennas and used
for achieving matching for the antenna with respect
to the antenna of the first wireless electronic
device, and performs wireless communication
processing, wherein the first wireless electronic
device 



receives the terminal information from the second
wireless electronic device, and       displays an
outer-shape image of the second wireless electronic
device on the display unit in accordance with the
terminal information.   2. The wireless processing
system according to Claim 1, characterized in that:
the terminal information    is stored in the second
wireless electronic device, and is outer-shape
information for displaying a relationship between an
outer-shape image and an antenna  - 104 - directivity
of the second wireless electronic device in a
position coordinate system used when matching is to
be achieved for the antenna with respect to the
antenna of the first wireless electronic device.
3. The wireless processing system according to Claim
1, characterized in that: the terminal information 



is stored in the second wireless electronic device,
and      is identification information used to read
outer-shape information for displaying a relationship
between an outer-shape image and an antenna
directivity of the second wireless electronic device
in a position coordinate system used when matching is
to be achieved for the antenna with respect to the
antenna of the first wireless electronic device, and
the first wireless electronic device       includes a
storage unit that stores, on a per-model basis, a
plurality of items of outer-shape information that
are read using the identification information
received from the second wireless electronic device.
4. The wireless processing system according to Claim
1, characterized in that: the second wireless
electronic device is mounted so as to be aligned with
the outer-shape image displayed on the display unit
of the first wireless electronic device.    5. The
wireless processing system according to Claim 1, 



- 105 - characterized in that: the first wireless
electronic device has a power supply function, and
displays the outer-shape image of the second wireless
electronic device on the display unit on the device
mounting surface in accordance with the terminal
information, and supplies power to the second
wireless electronic device in a noncontact manner if
the second wireless electronic device is mounted on
the device mounting surface.    6. The wireless
processing system according to Claim 5, characterized
in that: the terminal information       includes
outer-shape information regarding the second wireless
electronic device and coordinate information that
informs the first wireless electronic device of an
optimal power supply point, and the first wireless
electronic device      obtains the outer-shape
information and the coordinate information from the
second wireless electronic device and displays the
outer-shape image of the second wireless electronic
device on the device mounting surface. 



7. The wireless processing system according to Claim
5, characterized in that: the terminal information
is identification information used to identify a
model of the second wireless electronic device, the
first wireless electronic device includes a storage
unit that stores outer-shape  - 106 - infoLluation
and coordinate information regarding the second
wireless electronic device corresponding to the
identification information, and the first wireless
electronic device 



obtains the identification information from the
second wireless electronic device, and      reads the
outer-shape information and the coordinate
information regarding the second wireless electronic
device from the storage unit in accordance with the
identification information, and displays the
outer-shape image of the second wireless electronic
device on the display unit on the device mounting
surface.   8. The wireless processing system
according to Claim 1, characterized in that: each of
the first wireless electronic device and the second
wireless electronic device has a function of
performing data communication, and the first wireless
electronic device       displays the outer-shape
image of the second wireless electronic device on the
display unit on the device mounting surface in
accordance with the terminal information, and
executes data communication to the second wireless
electronic device in a noncontact manner if the
second wireless electronic device is mounted on the
device mounting surface.   9. The wireless processing
system according to Claim 8, 



- 107 - characterized in that: the terminal
information       includes outer-shape information
regarding the second wireless electronic device and
coordinate information that informs the first
wireless electronic device of a predetermined data
communication point, and the first wireless
electronic device       obtains the outer-shape
information and the coordinate infomation from the
second wireless electronic device and displays the
outer-shape image of the second wireless electronic
device on the device mounting surface.   10. The
wireless processing system according to Claim 8,
characterized in that: the terminal infotutation
is identification information used to identify a
model of the second wireless electronic device, 



the first wireless electronic device       includes a
storage unit that stores outer-shape information and
coordinate information regarding the second wireless
electronic device corresponding to the identification
information, and the first wireless electronic device
obtains the identification information from the
second wireless electronic device,       reads the
outer-shape information and the coordinate
information regarding the second wireless electronic
device from the storage unit in accordance with the
identification  - 108 - 



information and displays the outer-shape image of the
second wireless electronic device on the display unit
on the device mounting surface. 11. The wireless
processing system according to Claim 9, characterized
in that: the second wireless electronic device stores
coordinate information that indicates a
predeteiuiined power supply point and coordinate
information that indicates a predetermined data
communication point as 



the same value, and displays an outer-shape image
that indicates the power supply point and an
outer-shape image that indicates the data
communication point as one image on the display unit
on the device mounting surface of the first wireless
electronic device. 12. The wireless processing system
according to Claim 9, characterized in that: the
second wireless electronic device stores each of
coordinate infonation that indicates a 



predetermined power supply point and coordinate
information that indicates a predetermined data
communication point, and      displays an outer-shape
image that indicates the power supply point and an
outer-shape image that indicates the data
communication point individually on the display unit
on the device mounting surface of the first wireless
electronic  - 109 - device.   13. The wireless
processing system according to Claim 12,
characterized in that: the outer-shape image that
indicates the power supply point and the outer-shape
image that indicates the data communication point are
differentiated from each other by different colors
and displayed.   14. A wireless processing method for
achieving matching between two antennas of a first
wireless electronic device and a second wireless
electronic device and performing wireless processing,
the first wireless electronic device including an
antenna having a predetermined directivity and a
display unit on a device mounting surface and
performing wireless communication processing and the
second wireless electronic device including an
antenna having a predetermined directivity, having
teLininal information used for achieving matching
between antennas and used for achieving matching for
the antenna with respect to the antenna of the first
wireless electronic device, and performing wireless
communication processing, characterized in that: 



when matching is to be achieved between the antennas,
the second wireless electronic device       sends the
terminal information to the first wireless electronic
device, and the first wireless electronic device  -
110 -      receives the teLuinal information from the
second wireless electronic device and      displays
an outer-shape image of the second wireless
electronic device on the display unit in accordance
with the terminal information.   15. A wireless
electronic device that is applicable to a system that
achieves matching between antennas of two wireless
electronic devices and perfoLlits wireless
processing, 



characterized by comprising: an antenna having a
predetermined directivity;      a display unit
provided on a device mounting surface and used when
matching is to be achieved for the antenna; and
a wireless processing unit that performs wireless
communication processing to and from another wireless
electronic device mounted on the display unit,
wherein if information for displaying a relationship
between an outer-shape image and an antenna
directivity of the other wireless electronic device
in a position coordinate system used when matching is
to be achieved for the antenna of the wireless
electronic device is treated as outer-shape
information, the wireless processing unit 



receives the outer-shape information from the other
wireless electronic device, and       displays the
outer-shape image of the other wireless electronic
device based on the outer-shape information on the
display unit.    16. A wireless electronic device
that is applicable to a system that achieves matching
between antennas of two wireless electronic devices
including a wireless electronic device provided with
a display unit on a device mounting surface and
performs wireless processing, characterized by
comprising: an antenna having a predetermined
directivity;       a storage unit that stores
outer-shape information for displaying a relationship
between an outer-shape image and the directivity of
the antenna of the wireless electronic device in a
position coordinate system used when matching is to
be achieved for the antenna with respect to an
antenna of the wireless electronic device provided
with the display 



unit; and       a wireless processing unit that
performs wireless communication processing in
accordance with the outer-shape information read from
the storage unit, wherein the wireless processing
unit, when matching is to be achieved between the
antennas,        sends the outer-shape information to
the wireless electronic device provided with the
display unit.    17. A wireless electronic device
that is applicable to a  - 112 - 



system that achieves matching between antennas of two
wireless electronic devices and perfoLms wireless
processing, characterized by comprising: an antenna
having a predetetutined directivity;       a display
unit provided on a device mounting surface and used
when matching is to be achieved for the antenna;
a wireless processing unit that performs wireless
communication processing to and from another wireless
electronic device mounted on the display unit; and
a storage unit that stores, if information for
displaying a relationship between an outer-shape
image and the directivity of the antenna of the
wireless electronic device in a position coordinate
system used when matching is to be achieved for the
antenna with respect to an antenna of the other
wireless electronic device is treated as outer-shape
information and information used to read the
outer-shape information is treated as identification
information, the outer-shape information, the
wireless processing unit      receives the
identification information from the other wireless
electronic device, 



reads outer-shape information regarding the other
wireless electronic device based on the
identification information from the storage unit, and
displays an outer-shape image of the other wireless
- 113 - electronic device on the display unit in
accordance with the outer-shape information.   18. A
wireless electronic device that is applicable to a
system that achieves matching between antennas of two
wireless electronic devices including a wireless
electronic device provided with a display unit on a
device mounting surface and performs wireless
processing, characterized by comprising: an antenna
having a predetermined directivity; 



a storage unit that stores identification information
used to read outer-shape information for displaying a
relationship between an outer-shape image and the
directivity of the antenna of the wireless electronic
device in a position coordinate system used when
matching is to be achieved for the antenna with
respect to an antenna of the wireless electronic
device provided with the display unit; and       a
wireless processing unit that performs wireless
communication processing in accordance with the
identification information read from the storage
unit, wherein the wireless processing unit,    when
matching is to be achieved between the antennas,
sends the identification information to the wireless
electronic device provided with the display unit. 
























