-1 - DESCRIPTION WIRELESS PROCESSING SYSTEM, WIRELESS
PROCESSING METHOD, AND WIRELESS ELECTRONIC DEVICE
Technical Field [0001] The present invention relates 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 performs charging at a desired power, and a noncontact data
communication system, a portable términal device, and the like that
perform communication processing using image and audio information.
00021 More particularly, a first wireless electronic device that has an
antenna having a predetermimethdirectivitytand a display unit provided on
a device mounting surface and performs wireless communication
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The present invention relates 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 performs 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.
[oooz]

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 recelves, from a device to
be mounted {a second wireless electronic device), outer-
shape information for displaying & relationship between an
outer-shape image and the antenna directivity of the second
wireless electronic device in a position coordinate system
used when matching i3 to be achieved for the first wireless

electronic device and displays the outer-shape image of the



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

secelestronicdevice and/er predeternined CQIAMURICatioRPracessingisi n
executed between the first wireless electronic device and the second

accwirdlesseelectronictdevicerinea state irewhichanatehing-hasbéerthe second
optimally achieved between the two antennas. Background Art [0003] In
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.+ foable audio devices, and.rechargeable ferminal devices such as
“electronic toothbruehes and electiomic Shavers (pd’rtaeble eléctronic’

Tn deuices, electricq dgviges, and fhe kke)-have-beenbeing used more ¢
often. Within these terminal devices, a rechargeable secondary battery is
theingtaled. Whenlas2 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 1is
supplied from the first wireless electronic device to the
second wireless electronic device and/cr 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 achleved between the two antennas.
Background Art
[0003]

In recent years, portable telephones, PDAs (Personal
Digital Assistants), portable audic 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 1s installed. When a



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-s j eontact with or a dedicated plug is
mounted on a terminal for performing charging provided on a charger. In
a noncontact charging method referred to in Japanese Unexamined

e rAteNt Application Publisation-Ne-2006:120399Z{page By Figs ) <for
example, feeding or charging is performed from a power supply device to
becarterninakdevice by mednsiof an indlced electrometive force resdlting v
from electromagnetic induction. The power supply device is a charger
shogdhpatiblehsitl fibse fEtinal devitésN RBESHAIRS fo BRERRER EXarding S
__system, therﬁ is, an advantage in tgat feeding and charging can be
ha BEkEma thidtigh A'sSimpie user- operation such as putting or mounting of

[0 O@p]evice 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 pewer stpphsistnegessartynandithtiscstipesioe mvaterproofi propertyanee

safety are obtained. 4 -
Registered Utility Model No. 3125341 (page 3, Fig. 1},
charging is performed in a state in which a terminal Zfor
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. In a 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 terminal 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
rerminal device. Morecver, there is an advantage in that no
connector for a power supply 18 necessary and thus superior

waterproof property and safety are obtained.



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
11. The power transmission function unit 11 includes a power cord 8
connected to an AC plug 3. An AC-DC converter ill 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
[Ooggqect-current power. A high- frequency inverter 112 is connected to the
AC-DC converter 111, and operates in such a manner that
altefnating-clirent coewersof ahighifrequencysofrabbut Y00 kHziisa i
generated from direct-current power. A primary coil 113 is connected to
st rihechigh-frefuenty iverter 11 2C BAd @vtiagB1psied) Bt & High @109 Lo
frequency of about 100 kHz is a%nlied. ngg)né)nchhe other hand, the

BT R iral devicd I ihciudés & SFowérecdiving fuRction unit 21 3ot o
shogd angd @ rechargeable battery.23, Thepowerdreceiving funston, upit.2%:
includes a secondary coil 211,"an AC-DC converter 212, and a rectifier
sup@iIcHitRE3. An alteraating magnetic fieldiof acigh frequeney ofabout10@® 1y
kHz generated by the primary coil 113 passes through the secondary coll
devatk THe includes a power transmission function unit 11.
The power transmission function unit 11 includes a power
cord 8 connected to an AC plug 3. An AC-DC converter 111 1is
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-
fregquency inverter 112 is connected to the AC-DC converter
111, and operates in such & manner that alternating-current
power of a high freguency of about 100 kHz is generated from
direct~current power. A primary coll 113 is connected to
the high-freguency inverter 112, and a voltage (power) of a
high fregquency of about 100 kHz is applied.
[(000%)

On the other hand, the terminal device 20 includes a
power receliving function unit 21, a circult 22, and a
rechargeable battery 23. The power recelving 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 freguency of about 100 kHz generated by 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 gurrent 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,

pridaoltage is generated inthegecondary¢ail ZL-(sleciromagnetico11.  The
induction) . Here, a voltage value induced in the secondary coil 211 can

AC-be changechvia a’tufn tatiocchetweensttie primary co# dd8@mdy theo1l 211,
secondary coil 211. If the number of turns of the primary coil 113 is

and deRafedmByenIe tHeAMber 6 tifis 6F thé Séondary off 291 i d8RGRACY

.__.by n2, avoltage applied to the primary coil 113 is, denoted by VI, and a
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The V23 £XPrESSed by £Q.{(1):18008] IVR1sRiln2 VI( vrd) n&-For
example, when a voltage of high-frequency power

converter 212 and rectifies the direct-current power, and
the direct-current power is smoothed.
(00071

According to the noncontact charging system 800, in a
case where high-freguency 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 n2Z2, a voltage applied
to the primary coil 113 is denoted by Vi, and a voltage
applied to the secondary coil 211 is denoted by VZ, the
voltage VZ is expressed by Eg. (1).

[0008]



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 1/20 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 213. As a result of this, power supply and a
charging process are performed foréa 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 2@ yvithirespecida high-Jfrequency s pewetapplieguierthe terminal
device 20 from the power supply device 10, the primary coil 113 and the
app beeondarydoil 211 areprovided in Sach @ mafnét thatthe primary coil

113 and the_secondary coil 211 are brought near to each other and the
frequnry oYBE)ﬁmaé’éilsod{e%ligné& fo00g: Mtedler it FEtatito’a ©°+

5 id@s)“%%tagﬁll}@{ﬁst?%fe'eatgg@i%@% agcarding to a data,communication,

system utilizing a near-field wireless function, noncontact data
numSemmEnicationsprocessing 4s peeermed through-areoperatjen ef:putting

or placing a terminal device on a data communication device. As terminal
2 1t eevicbs g this tasa ol s 7 cexarplesa portablextetephone; a digital -

camera, and the ]
voltage by the AC-DC converter 212. Morecover, the direct-~
current voltage 1s rectified by the rectifier circult Z13.
2z a result of this, power supply and a charging process are
performed for a gignal processing unit that is not shown,
the circult 22 such as a leoad, 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 coll 113 and the secondary coill Z11 are brought near
to each other and the centers of both coils are aligned.
(0009}

Morecver, 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 cperation
of putting or placing a fterminal device on a data

communication device. As terminal devices in this case, for



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 Pubfication No. 2005-64822 (page 14,
Fig. 3) discloses a wireless communication apparatus and a wireless
communication system. According to this wireless communication
exa@pparatys,Jhis: wireless comynunicatian apgaratus includes a data che
communication device and a terminal device, and data communication is
1ikpeHormed edilizinhreflected wavesuretween cthectata comimunication
device and the terminal device by a noncontact communication method.
aPPChRTjared withba a86H which ateffinafdévicdandaSdatat -+ 1mages,
movEgmMunication device are. conpected inawired manner. f 8 device.is
co |guregT’|Eé this; the aegree' of freedom oyarrangement of termina
cevdevees increages forthe data gomppunication-device, hapdiness-and on
convenience improve, and no connector is necessary. Thus, superior
sy sweaterpeoof property-and safety rareobtained. 8 - {001d]ess LAN,

millimeter waves, and UWB are known as existing technologies.
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For example, in relation to a near-field wireless
system, Japanese Unexamined Patent RApplication Publication
No. 2005-64822 (page 14, Fig. 3) discloses a wireless
communication apparatus and a wireless communicatilon system.
According to this wireless communication apparatus, this
wireless communication apparatus includes a data
communication device and a terminal 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
connacted in a wired manner, if a device is configured like
this, the degree of freedom of arrangement of terminal
devices increases for the data communication device,
handiness and convenience improve, and no connector is
necessary. Thus, superior waterproof property and safety

are obtained.



However, a wireless processing system according to an existing example
has problems as in the following. [00"_2] 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
0- a specific terminal device and a power supply device dedicated to the
terminal device is provided. Thus,-it i anticipated that since the power
supply device cannot be used only for a specific terminal device, there
may be a case in which many chargers are scattering around a user's
[oohouse and since a charger of another device cannot be diverted, wasting
of money and resources may be generated in a case where the power
. supplyedevice fthe thalgeryisdost-<[6013]ii. With sespect tord prablem as!
~described above, there may he considered a method in which a
ex i EhERAl-BERTESESpOREr BURPIYTRYIE s Uselt6r VAol tehfinal
devices; however, matching needs to be very strictly achieved between a
wireless processing point of the power supply device and a wireless
pracessing poit of thetexminal deviceder pesfosming high-efficierckeen in

power supply in a honcontact manner. In this regard, a positional
Japeetationship betwesrra B 91 primmaryicoit of & power 3bpply deviceeand aFig.

secondary coil . , o .
1), Japanese Unexamined Patent Application Publicaticn No.
2006-203997 (page 6, Fig. 4), and the like, 2 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 specific 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 positicnal relationship between a



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 dir@ctivity 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
oriWirelesscomensinicationdnethogwihose: antennardirectivity isgeneraliy 1 1
thought of as being a wide antenna directivity, such as a wireless LAN, is
of asedrthere Imay bececaseiprwhieh scdataconfminicatish statas'vice
lowered depending on how terminal devices are placed. In this way,

modgeBending dn'&s afrangenent SfatE Bf ffminia dévicédWith 1%es\Il;cl?e]}c{:t to a

pergéﬁ:%%mm&r“é%%i%‘b%evi%%\s@%@s@%weg%%g@ that preferable

commurrication cannot be executed t0 and from the data communication
s 1igHevices Disclosyresofdnvention [0015] A wireless processing system

according to the present - 10 invention is a wireless processing system
[ 00that achieves

iii. According to a data communication system utilizing

a near-field wireless function as seen in Japanese
Unexamined Patent Application Publication No. 2005-€4822
(page 14, Fig. 3), in a wireless communication method using
millimeter waves, antenna directivity may be limited and the
degree of freedon of arrangement of terminal devices may
decrease for the data communication device. Moreover, &ven
in a case in which a wireless communication method whose
antenna directivity is generally thought of as being a wide
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
00157}

A wireless processing system according to the present



matching between antennas of two wireless electronic devices and
performs wireless processing, and includes 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

i nvPFAcessings Theywwireless Proeessing: sysiernis characterized-inibatthe
first wireless electronic device receives the terminal information from the

mat seéond wirtlesselecttonic devied ando displaysaitodtershape irfage v ces
the second wireless electronic device on the dis,placlgLI unit in accardance

and ik tha teimihal nfGiRation. 66T6] Accorihgtothe Wireldss processing
w1 YSIEM according, to the present igyentiqn, in,a case where maichingis {0 5

e achieved between the antennas of the two wireless electronic devices
pro8nd witglessprocessingis to,be perfarmed;the firshwireless:eleetronie:

device includes the antenna having the predetermined directivity and the
moudisptay unitdiatie 218 devide mounting surface andperforms Wwireless

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 1s characterized in that 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.
[001¢]

According to the wireless processing system according
to the present invention, 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



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-shapglintermation for displaying a
relationship between an outer-shape image and an antenna directivity of
the second wireless electronic device in a position coordinate system

devisedyhenimatehing is; ta:-be aghisved fertbe.antennaswithsespect de thesn
antenna of the first wireless electronic device. In accordance with this,

prothesfirstwirel&$s:electronit devicelreeeivesdie termmatiFformeationc L udes
(outer-shape information) from the second wireless electronic device, and

the displays the biitér2 $hape iMAGE Bf Be seohdWitEIESs Blectionitideviéé

onthe display ynitin accordange with Eg&seta‘?fm'”%!arg%@%“o%%L?Q%Zn the

tez%ﬂg‘, wWhen matcm%larlls to be achieved betweer the antenngas, the

ant S8eQnd wireless electronic. device {s, qnolnted sqasite.be: alignad-with the
outer-shape image displayed on the display unit of the first wireless

witelectroniecdevice, thatchimgecareautd matiealty be achieved= 42 bétweerpnic

the two antennas in a self-matching manner, without
device, and performs wireless communication processing. ©or
example, the terminal information is stored in the second
wireless electronic device, and is outer-shape information
for displayving a relationship between an cuter-shape image
and an antenna directivity of the second wireless electronic
device 1n a position coordinate system used when matching 1s
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 recelves the
rerminal 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.
[c0171

Thus, when matching is to be achieved between the

antennas, 1f the second wireless elesctronic device is
mounted so as to be aligned with the outer-shape image
displaved on the display unit of the first wireless

electronic device, matching can automatically be achieved



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 betweeryp the first wireless electronic device
and the second wireless electronic device. [0018; A wireless processing
method according to the present invention is a wireless processing
betMethod for achieving dmatching-befweenwg.aniennas of:a fest wikeless,ut
electronic device and a second wireless electronic device, the first
thewiretessrelecttonic device inclddimganfantenna havingsas prédetermimed
directivity and a display unit on a device mounting surface and performing
deviiieles3EoriiuRICAE6H Sproeéssing ahtlthe Secorid Wireldss efeéctforfié

+1gevice incluing an antenna having g predetermined diectty, heuing
terminal information tSed for achieving matching “betwéen anterinas and

ant%%%%@g%?@@’é‘?ﬁ:@@?cmﬁ&fg the. agtenna.with fespectio theanienna .

of the first wireless electronic device, and performing wireless
beeCOMMUTCAtON -ak3) proeessing, aners characterizedia:rthat:when

matching is to
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.
[co1e;

A wireless processing method according to the present
invention is a wireless processing method for achiev;mg
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

eilectronic device, and performing wireless communication



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 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. [0019] According to the wireless processing
method according to the presentinv@ntion, 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
pro@lectronic davige ismewated-se as ie bei alignedtwith the outerishapeis to
image displayed on the display unit of the first wireless electronic device,
be mvdtchingcare Butotnaticatly Yetachievod Bétveepthe o afftdrifes in a
self-matching manner, without the antenna directjvity of the first wireless

elegiddtonic AeVicE and Thée antetina dirdttivity. of the SREdnd Rirkfess”
£+ - 8lectropic device being aligned via .visual checking of antenpa, . < s

appearances. Thus, In a state in which matching has been optimally
o 1ecachieyed betwgen the-wo antennas, apredaterminetbpewerican becm the

supplied from the first wireless electronic device to the second wireless
secelettroniccdevice e&deﬁmmmimo@ﬁd@ﬁﬁn pe -er-
Shagée%lﬁgge?eévge%%etahesfelrgto\évéreloeffeeﬂggtgonéﬁggglggnaz?g device on the
display unit in accordance with the terminal information.
[0019]

According to the wireless processing method according
to the present invention, 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 1in
which matching has been optimally achleved between the two
antennas, a predetermined power can be supplied from the

first wireless electironic device to the second wireless

electronic device or desired communication processing can be



the second wireless electronic device. [0020] A first wireless electronic
device according to the present invention is 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; 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

exedJelatiopshiplsiwesn an oytersshapedmage and-amantennadirestivig
of the other wireless electronic device in a position coordinate system

theused whenrhatchingsisd o detachievedidorithe .antenna of the wireless
electronic device is treated as outer-shape information, the first wireless
[COfettronic device is characterized in that the wireless processing unit

receives the outer-lshsage |?format|09 cfrocgn the other wwg{l;sg eLeé:trQ}%c

T1TSE Wire eleClLIOon cVi1Cce dClO L C
device and“dlsf)l%tys?he ou er-s%ape image of the “other wireless

preglectronic.devige based gn fhe-gutes-shape informationon the display i s

unit. [0021] - 15 According to the first wireless electronic device
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 1s 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 dispiay
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 unlt receives
the ocuter-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]



according to the present invention, in a case where matching is to be
achieved between the antennas of the two wireless electronic devices
and wire-'less 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 arelationship etween:the outershapedmageiandithe aatenna
directivity of the other wireless electronic device in the position coordinate

acceystenpused whengmatehing istosye achieved for the anterinarsf thetching
wireless electronic device, and displays the outer-shglge image of the

s biherewiteless Bisctionic' 86¥ice baséd bRnthioutér-Shape- fifotthafior? 6
the display &m\;tw; £008221 Thus, if the other C\gvci:regessweleqtgonci% deyice is

&= mounted so as 1o be alighed with the oliter.shape intage displayed on the

oe rdisplayunit meatghing canautomatically, be aghieved between the tWorenna

antennas in a self-matching manner, without the antenna directivity of the
ha viirsty wiretesst<1& etectrohic device andtthe ante nardirectivity of thesether
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
achievaed 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 ocuter-shape image of the other
wireless electronic device based on this outer-shape
informaticn on the display unit.
(00221

Thus, Lif the other wireless electronic device is

mounted sc 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



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] A secord Wireless electronic device according to
the present invention is a wireless electronic device that is applicable to
a system that achieves matching between antennas of two wireless

e 1= &lectionic devisesingluding,a wireless glectronio-deviee; providetbwithiee -
display unit on a device mounting surface, and includes an antenna

wirbaving & predetermined-directivity ianstordgecmitithat stores oater<skapge. ng
information for displaying a relationship between an outer-shape image,

of aRETAE BirdBIRAGGITRE Anteria' 8F the wirefdsd tdlectfonic 4evicB i a2+ "¢

1asPESILQ gqg@%@@fgg&%&@% %Q%?Jge%tcg'ﬂg '%aoi)bsr%g'ﬁgsg for the
antenna wi resp ctto an antenna of the wireless electronic device

oreREAVIded With the display.unit; and g wireless progessing anitdhatyireless
performs wireless communication processing in accordance with the

e 1 eouter:shapeadnformation réad fraomethew 17 Storage Uait-The secormd ice or
wireless electronic device is

desired communication processing can be executed between the

first wireless electronic device and the other wireless

electronlc device.

A second wireless electronic device according to the
present invention is a wireless electronic device that is
applicable to a system that achieves matching between
antennas of twe wireless electronic devices including a
wireless electronic device provided with a display unit on a
device mounting surface, and includes an antenna having a
predetermined directivity; a storage unit that stcores 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 pesiticon 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



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. [00241
According to the second wireless electronic device according to the
present invention, 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

st oUuigr-shape information fordisplaying.a kelationship petween the is
outer-shape image and the directivity of the antenna of the second

chawireless etectranic teviceh e rpositiohrcpordinate systemiuisedawhen
matching is to be achieved for the antenna with respect to the antenna of

betdRethef Wirefdssalactfonic devite  Miaccorddinewith tis M the wireless the

. processing unit sends the outer-shape information to the wireless, .
ou LSlﬁﬁﬁgﬁi%gdelv?cfzcﬁ%?/};dé%nwﬂfﬁ t %%is%é:ye t%fo’%n?ﬁg %Ié\r/i%rtgélr%oS1 nting
pr -surface when matchingisito.be achieved between the antennas. [0025;

Thus, if the second wireless electronic device is - 18 mounted so as to be

[ ooaligned with the outer-shape image
According to the second wireless electronic device

according to the present invention, in a case where matching
is to be achieved between the antennas of the two wireless
electronic devices and wireless processing 1s to be
performed, the wireless processing unit inclucdes 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 te the antenna of
another wireless electronic device. 1In 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



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

mououAting syeface todhgsecond wireless-electionic devicer desirgd
communication processing can be executed between the wireless

displeetrodicadevideprovidedewith the device immounting L seiface. and theric
second wireless electronic device. [0026] A third wireless electronic

deviefice Aetofdity to-the present IVeRtioh 14 WifelSss éietionit Hevite ¥

canatis, aoplcable to.a.syster that achieves, matching between. antennas
of two wiréless electronic devices an perrorms wireless processing, an

se1lpchudesanantepnadiaving: a rpredetermingd-dirsctivity, . displaytunib s the
provided on a device mounting surface and used when matching is to be
wirachieved: fordhe anienné: aiwirelpss pracessmgumittthat 449 iperfarmsiting
wireless communication processing to and from
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
o 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.
[002¢6]

A third wireless electronic device according to the
present invention is a wireless electronic device that 1s
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 1s te be

achieved for the antenna; a wirveless processing unit that



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 third wireless
electronic device is characterized in that the wireless processing unit

perFeceives the Jdentification, information, fram.the.other, wirgless.electrgnic
device, reads outer-shape information regarding the other wireless
anoelestronicrdevicesbased-an she ddenrtificatiominforratiamfrometheistprage
unit, and displays an outer-shape image of the other wireless electronic
= . R 4 1A 3 %
unigeviee dnitha SHaF uRit irr atEcraiEe With thé Toute-SREFE iritermation.
di 0027], According to tﬂheﬂth'rg wirel %Vseelectaflqnigdgvgrcgsgilgc%rd;n tothe .
LSBré8ent fhvention,in = Cast-vhere matching' is to bé achidved between
thetg aniennas of thesdwo wirgless electronic devices andwireless « ron i ¢
processing is to be performed, the wireless processing unit includes an
devantenpa -20-having-a predetermined directivity andperforars wirelgssng is
to be achieved for the antenna with respect to an antenna of
the other wireless electronic device 1s treated as outer-
shape information and information used to read the outer-
shape information is treated as identification information,
the cuter-shape information. 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 information
regarding the other wireless electronic device based on the
identificaticon 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 third wireless electronic device
according to the present invention, 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



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.

hav{00281 Jhus. if dhe othes wireless electronie-deviceris cmeunied-so as £o
be aligned with the outer-shape image displayed on the display unit of the
comthird wireless electrenieideyide; nmatchingacantautomaticallybe achieved
. between the two antennas in a self-matching manner, without the
e Le ghtéHhaCdiféctivit of e thfrd ireless eféchrBnicy devics anbthé Snteritia

£ne JIEGIMYY ol Ine pihey Wirless cleghipnic davige heing.aligned via visual .
chécking of “antenna appearances. Thus, in a state in w ich matching has

achbeenoptimallyachieved hetweenrthe fwoaniennas, & predetermingden
power can be supplied from the third wireless electronic device to the

mat othergvitelessoeleetranicidevice ort2t adesired comimuonieatiorthe
processing can be executed between the o .

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, 1f the other wireless electronic device is
mounted so as to be aligned with the ocuter-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

electronic device to the other wireless electronic device or



third wireless electronic device and the other wireless electronic device.
"0029] A fourth wireless electronic device according to the present
invention is 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, and includes
an antenna having a predeterminedzdirectivity; a storage unit that stores
identification information used to read outer-shape information for
displaying a relationship between an outer-shape image and the

de s diregtivity,of the antenna efthe vdreless elgstronic devicer BHapositionn the
coordinate system used when matching is to be achieved for the antenna
thiwithwespéette anlantenna bf thiees wirstess elettrenic tevicewsrovided with
the display unit; and a wireless processing unit that performs wireless
el eghrAuricAfonprdcessing in accordance with the identification
goo'gg?rmation read from this storage unit. The fourth wireless electronic
evice is characterized in that when matching is to be achieved between

the antennas, ther witelessprocessing snifsends the-ideptifications the

information to the wireless electronic device provided with - 22 the display
pregatonithedevicemoantingrsudfdesss 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,
and includes 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 te be
achisved 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 ls 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



0030] According to the fourth wireless electronic device according to the
present invention, 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 predetermined 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

t he SHEfage istreated as-outeeshape information the wirelesseprocessing
unit reads, from the storage unit, the recognition information used to read

[ 00§ outer-shape information, and performs wireless communication
processing. In accordance with this, when matching is to be achieved

behrEen the dnfennas SthESwireless processmg Uit erds the “fetoghition

infarmation to the wireless electronic device provided with the display. upit
2CCEn e %Ie\“/i%etrﬁguﬁtitnegs%ﬁﬁaég.v[gggi]o#hus, in the wireless electronic e
is fevice provided with, thedevice mouniing-susface sthereutersshapereless

information - 23 based on the identification information is read, the outer-
electronic devices, the wireless processing unit includes an
antenna having a predetermined 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 ceoordinate 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.
Tn accordance with this, when matching is to be achieved
hetween 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.
(00311

Thus, in the wireless electronic device provided with

the device mounting surface, the outer-shape information



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 -aligied 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

ba s Sypplied-frem; thewireless elestroniedavice- proavided with (the deviceuter -
mounting surface to the second wireless electronic device or desired

shapemimurjeatiorsprbcessiny canthe: exestiedhetivéen TR Wireless
electronic device provided with the device mounting surfac%and the

dispoiirRireiess 8letircRic tevite: Brief Bdscriptidh of DrawiAgs (06357 °
e1oMF9. 1.Fig,Lis a diagram showing an exemplayy, inteenal strugture of 8 ¢

noncontact charging system 800 according to an existing example. [Fig.
out2kigr2is-a diagram showing .y exemplannsiuetuse ofawdreless pawer

supply system 100 as a first - 24 embodiment according to the present
betimventiame 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 etate in which matching has been coptimally 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 wirelegs
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 cof Drawings
[0032]

[Fig. 1] Fig. 1 is a diagram showing an exemplary
irnternal structure of a noncontact charging system 800
according to an existing example.

[Fig. 2] Fig. 2 1s a diagram showing an exemplary

structure of a wireless power supply system 100 as a first



[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. 4B] Fig. 4B is a diagram showing
an exemplary image of terminal information DO according to a portable
telephone 2a. [Fig. 5; 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. 71 Fig. 7 is a sequence chart showing an
emnSXEMPIATY charging processipesformeddn the pewer supply system 100.
[Fig. 8) Fig. 8 is a schematic diagram showing an exemplary charging
pracess.foea rausic pkayes 2b ih the ipanersupplyssystemasl 00 ¢Fig L 8] v
Fig. 9 is a block diagram showing an exemplary internal structure of a
int power sEpply Systent 200 a8 PeecondE eRibodimait frigl 16T Fig 10 is a
sequence chart S%OWII‘] exem lar chagg commuglcatl% @erformed in

te*fﬁ]enﬁowéjrevdp‘pefy ystem-55 £ U

[Fig. 4A] Fig. 42 i1s a diagram showing an exemplary
display area of a display function unit 1Z.

[Fig. 4B] Fig. 4B is a diagram showing an exemplary
image of terminal information DO according to a portable
telephone Z2a.

[Fig. 2]

rx}

Fig. 5 is & diagram showing an example of an
outer~shape image Pa disgplayed on the display function unit
1z.

[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 Zb in the
power supply system 100.

[Fig. 9 Fig. ¢ 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 seguence chart showlng exemplary

charge communication perfcormed in the power supply system



[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 asdata 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
> pnterminal device 201 in the data communication system 500. [Fig. 16A] Fig.
16A is a diagram showing an exemplary display area of the display
furictiom.unitl12.{kig. 16B] Fig.d 6Bliscadiagran showtngran @xemplary
image of terminal information according to the terminal device 201. [Fig.
exe@?}llai@}/l?%ﬁ%aﬁ?%ﬁ%@%@&aﬁmﬁl@%%@%Eé%%h%}ﬁ%ﬁﬁf&gé as
tg;%sgli?ygzdnbogdtzhg@dr{%play function unit 12. [Fi_g. 1_8] Fla. 18 is_ a sequence
chart showing exemplary - 26 data communication processing performed
intheidata; o7 rig. 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 showilng 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 showlng an exemplary
display area of the display function unit 12.

[Fig. 1leB} Fig. 16B is a diagram showing an exemplary
image of terminal informaticn acccecrding 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
1z.

[Fig. 18] Fig. 18 is a sequence chart showing exemplary



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 communicatiog system 600. [Fig. 22] Fig. 22 is a
diagram showing an example of displayed outer-shape images Pa and In
in a data communication system 700 as a seventh embodiment. Best

dat Modesfor, Carrying Oyt the-lnvention, D0831-Ar object of shig drvention is
to provide a wireless processing system, a wireless processing method,
comand Bcaviretessselectronit device that can achieve matching between

optimal wireless processing points of two wireless electronic devices and
that'ceh supply &iffedetérminetl power fromone Afrefdsseledtrdtic

de\fce to gngther wireless_electronic device or execute desir
Ay . oglad O O

SEEEemmunication %r(%%rélln%agéﬁv%e%'rt\?v%eﬁi?eﬁggs eIectr%n|rguc(i%(ec'%|§/|Cce%.l it
2q the fellowing..embediments of a,wiksjessprocgssing system, a - 27
wireless processing method, and a wireless electronic device

[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 ©00.

[Fig. 22] Fig. 22 is a diagram showing an example of
displayed outer-shape images Pa and Pc in a data
communication system 700 as a seventh embodiment.

Begt 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 achileve matching bestween
optimal wireless processing points of two wireless
electronic devices and that can supply a predetermined power
from one wireless electronic device toc ancother wireless
electronic device or execute desired communication
processing between two wireless electronic devices. In the

following, embodiments of a wireless processing system, &



according to this invention will be described with reference to the
drawings. [0034] [First Embodiment’, A 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-(noncentact) charging process. The
power supply device 1 functions as a first wireless electronic device, has
a casing having a predetermined shape, includes a primary coll

wirdhesreinafier refered fo asan-antenna cgil ,113) thatalso functions asaivice
antenna having a predetermined directivity within the casing of the power
accsupplydeviceth iandiperformsowireless commigsicatidre Pprecessing: ference
display function unit 12 is provided on the top surface of the casing. In
Lo {Hig exafiple: ¥e top surface of the display function unit 12 is a device
[Oogﬁmting surface. The antenna coil 113 has, for example, a circular
hape, and is fixed on the back side of the display function unit 12. As the

[ i PQweEsupply device 1, a noncontact charger having a universal near-field
wireless communication function is used - 28 which performs charging
whencaterminalgevices? stuemas e 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 Za having the same function and performs a
wireless (noncontact) charging process. The power supply
device 1 functions as a first wireless eslectronic 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 cilrcular 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



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

wh i €QMPBURIcatAN Processing. Wihemantennacoll 211 alsa has A cifedlaras the
shape, and is arranged inside a casing of the portable telephone 2a on
porthé racksside thereof? Asdhe demuinabdevice 2uchasakie rportable

telephone 2a or the music player 2b, a device having, for example, a 2.45
(hegsH7pang heaf-figkiiteless “orfimlincation fan&ion? Such &s Biretdoth- "<

. ___(Bluetooth), is used. @036] In this example, when a user brings these
aevice .G

terminal-devicds 2 hear 10 the power supply device 1, for example, an
[ o0 Quter-shape image Pa of the portable telephone 2a is - 29 displayed in
such a manner that it gradually emerges on the
The terminal device 2 such as the portable telephone Za

or the music plaver Zb 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 coill 211
with respect to the antenna coil 113 of the power supply
device 1, and performs wireless communication processing.
The antenna coil 211 alsc has a circular shape, and is
arranged inside a casing of the portable telephone Za on the
back side thereof. BAs the terminal device Z such as the
portable telephone Za or the music player 2Zb, a device
having, for example, a 2.45 GHz-band near-field wireless
communication functicn, such as Bluetcoth (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 Za is



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 devices1-and terminal device 2 in a power
supply system 100 will be described. In this example, an exemplary
structure of the power supply device | and an exemplary structure of the

a1 siermingl deyice, 2 are separately deseribed. J0Q317]- (ExeraplanyStiueture he
of Power Supply Device) The power supply device 1 shown in Fig. 3 has a

dispears fielchwiretesswcommauficatibn fuhdtiontame:a wirelessipewerhape
charging (supplying) function. Furthermore, the power supply device 1

imapgs BFuhetich SPretBRingtheafmitiat ARfYmAaLBR DG frofitie tefmirial

devices 2 and iselglginge ogte%r-sﬁbggre Oima es Pa and Pb of the, L@pgt%blgn ape

1Y Siphdhe ™04 “the muisic player 25, and the Tike in accordance with this

oz terminalinformation PO.[9038] The pawes supphrdeyicet incudes.fern
example, the - 30 power transmission function unit 11, the display
thefupetioBr 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 & 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
cuter-shape images Pa and Pb of the portable telephone Za,
the music player 2b, and the like in accordance with this
terminal information DO.

[0038]

The power supply device 1 includes, for example, the



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 11-2, 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

powdiameter and the pymhber of turps of the antenpacoll 143 Fhus.the: i on

diameter and the number of turns of the antenna coil 113 are determined
uniby ihe oscillating requencyythel conductafice of thenhighifteguency main

inverter, and the material and thickness of the wire of the coil. With
confespectto théde fuiietiods, Eice theh GiertrarishisSion fdnctidmBnik “1F T

in the existing. method shown in Fig. 1 can be used, description thereo
SRS St JI0REC T 1S b e oo SR A ROA LAER o -

111 function, ynit, 13 js.connected {a,therantenna coil 143 via.the, ceypling-o 1 1

capacitanceé 114, and performs wireless communication processing to
11 3andifram the terminalrdevice 2 - 313such as theiportabledelephone 2ar

the music player 2b
parameters used to give an oscillating frequency to the
nigh-freguency inverter 112. The oscillating freguency is
determined in accordance with a structure (the conductance}
of the high-frequency inverter 112. The inductance of the
antenna ceil 113 is determined by parameters indilcating, for
example, the material and thickness of the wire or the
diameter and the number of turns c¢f the antenna ccil 113.
Thus, the diameter and the number of turns of the antenna
coil 113 are determined by the coscillating freguency, the
conductance of the high-freguency inverter, and the material
and thickness ¢f the wire of the coil. With respect to
these functions, since the power transmission function unit
11 in the existing method shown in ¥ig. 1 can be used,
description thereof will be omitted.
(00397

In this example, the wireless communication function

unit 13 1s connected to the antenna ccil 113 via the

coupling capacitance 114, and performs wireless

communication processing to and from the terminal device 2



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 near to the device mounting
surface, and receives outer-shape information DI (see Fig. 7). The
wireless communication function ung113-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

sucfunctionder performing witeless sammunieationprogessing ta and from
the portable telephone 2a or the like and that is applied to a near-field

thawirelessicommunicatienm stich aksgfoiexample;REIDingedstof bee and
provided. [0040; The main control unit 14 is connected to the wireless

thegommuticatioh funtfiort Bt 13, BRdConftEls THpUtstRput o thé paer -

. _transmission function unit 11 the dIS la functlon u 512 agdt

The ? ? cr U F 22 CO0T

“wireless Eommunication function un| f[ in a Centralized manner. For

£+ a@%arpple, the-main contrplunit 14Jeceives the-euter-shape information DI
and coordinate information D2 that the ereless communication function

noturit 23 received fronsthefpartable teléphone-2a, +32 toutputsithé ephone 2a
outer-shape information DI and coordinate
that is brought near to the device mounting surface, and
receives outer-shape information Dl (see Fig. 7). The
wireless communication function unit 13 is provided with a
2.4% GHz-band near-fielid 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 Za or the like and that is applied to a near-field
wireless communication such as, for example, RFID needs tco
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
centrol unit 14 receives the outer-shape information Dl and

coordinate information D2 that the wireless communication

function unit 13 received from the portable telephone Za,



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 randomly written and read), and the 'Like. [00411 The display
function unit 12 is connected to the pr@in 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

out Pipunting -surface: InHhjsexamplerbefore the partable delephene 2a or
the like is mounted on the device mounting surface, the display function

infunitdRichtains the otter-shapelinformation 1L andidisplays thed performs
. outer-shape image Pa of the portable telephone 2a or the like based on
dispig ITHAGS TR otiflers dRapé iMage Pa i uisplaysd G tiierdéiee e 1mage

mounting surface .on the display function unit 12 before the portabl .
2 Coge 2 T Mo s 3o, GPuneie i raiiad o fecdesia °®

nouMotting speace. This s pesformed. soas to, shewauser away-of tuced
mounting the portable telephone 2a or the music player 2b. As the display

by functon unitd2rfar examplesatiquidrcrystal display déevices epadisplayiery’ ,
33 d(ivice capable of dispIaFying by projectjon_;is l,?lpse?gij: |

a RAM {(memory into and from which information can be

randomly written and read), and the like.

[0041]

The display function unit 12 is connected to the main
contrel unit 14 and has a function cof 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 Za
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 1s, 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 Zb, or the like 1s mounted on
the device mounting surface. This is performed so as to
show a user a way of mounting the portable telephone Za or
the music player 2b. As the display function unit 12, for

example, & liquid crystal display device, or a display



[0042] 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 D1
from the portable telephone 2a. The display function unit 12 displays the
outer-shape image Pa of the portabtes telephone 2a based on this
outer-shape information DI. For example, the outer-shape image Pa that
indicates a power supply point and the outer-shape image Pa that

deindicates ar data.gommupication point are displayed-as ane image on the
display function unit 12 on the device mounting surface of the power

[c0ogapply 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
furdctioR it EY Shate Ry carf SitdGiRatically beadhieved Betiveeh the'tivo

., antennacoils 113 and 211 in a self mgtchincgnmanggr %@gggh@%

T GirsGivity 'of the dhterne &6il 113 of the power supply deviee 1 and the

ant difgcfivity of the antenna coil 211.0f 1he portable, tglephane.2abeing i ce 1

aligned via visual checking of antenna appearances. [0043] - 34
and(Exemplary-Stsueture: 0k FerminabBevwicd) a wireless charging
process is to be performed, the wireless communication
function unit 13 recesives the cuter-shape information DI
from the portable telephone Z2a. The display function unit
12 displays the outer-shape image Pa of the portable
telephone 2a based on this outer-shape information DI1. 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, 1f the portable telephone
?a 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 colls 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]



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 and3 the-coordinate information D2. Here,
the outer-shape information Di is information for displaying a relationship
between the outer-shape image Pa and an antenna directivity of the
portaple telephone:-2a (subjectdevice)in aHpositioni eegrdinate system
used when matching is to be achieved between the antennas through the
digplay functionaihitdkrof-¢he power stppln delicedh The-coordinakes d
information D2 is information used to inform the power supply device 1 of

POVER SPtRANPGRETSiFoply BBInt 004%) ETRe teriindl devite™s fnchiués, for

w1 rEX2TPIe, the powet receiving function unit 21, the Glicwt:22, {08 o o e 24
rec argeébﬁe bat?ery 23, a'wireless communication function unit 24, a

or Main gentrol unit.25,.a tesminal-infosmation stormgdmniti 26, and gceeupling
capacitance 214 as shown in Fig. 3. The power receiving function unit 21

supincludessherantérina col e 36< 211 the AG-DC eoAvérter 21 angthenal

rectifier circuit 213. R _ )
information DO. Here, the terminal information DO is

information managed by the terminal device 2. The terminal

information DO includes the outer-shape informaticn D1 and

3}

the coordinate information DZ2. Here, the outer-shape

information D1 is information for displayving a relationship
between the outer-shape image Pa and an antenna directivity
of the portable telephone Za (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 powsr
receiving function unit 21, the circult 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



As the antenna coil 211, an antenna! 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-2Z 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,

211 battgry 23,-adriving voltage i applied-fo these eiseuitsr and the ke the 13,
circuit 22 is a module block having a portable-telephone function and a
As musieplayenfunction. D046] The avirslessacommuhicatiohfgnetion unit 24
is connected to the antenna coil 211 via the coupling capacitance 214,
PTeAREPEHOMNS WieI8SS dGhmunicatioh® rocdss W&Wﬁ%wﬁeﬁ"ﬁ@r

%gply dewce 1. Foregxgrggle when rFatch ng is tq be achjeved between
‘mfh an?énnas the Wireless commu |ca%Jon unctlon un|t sends” t

exi 99%@%@%&%@@%% D read from the ferminal,+36 ,infarmation storing

unit 26 to the power supply device 1.
description thereof will be comitted.

[G045]

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 tc these circuilts
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 ccupling
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-



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
RETD. (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 functiors @nit 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

in£RrRCessing unit)-a ROM(read-gnlyymemory aRAN (memonyeinieand .
from which information can be randomly written and read), and the like,

Simand controls, foreexamplé spart obtheuterminalevice2 bt the entire 13,
terminal device 2. [0048] The terminal-information storing unit 26 ,
the fHciBhmetas A SBrEgeIHiIPR domrettiet tothé naif coRtrBFGit 85 arid =

. oStpres.the ermg1aTI1 mfor_rgathtréDQ unigue to a terminal device such

s
= egr—-rle wWireless C 1 Cati0on I_U,ﬂc%lOﬂ
the portazble?glephone Orof the music prcé\yer Jb!the términal

or Wformation R s fhe outer-shapg. infermationBl theseeordinate o near-
information D2. In the terminal-information storing unit 26, for example,

7iethe «3¢cootdinatennfornationdd? thatdhdieates Aalpredetermined
106473

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 cof the
terminal device 2 or the entire terminal device Z.
[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 DC unigue to a terminal
device such as the portable telephone Za or the music player
2b. The terminal information DO is the outer-shape
information D1 + the coordinate information D2. In the

terminal-information storing unit 26, for example, the



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. 00491 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 disk3HDD) 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
cooPagihe coordinatednformation B2 are used i displaycthecoiter-shapel
image Pa of the portable telephone 2a or the like. The terminal
powénformatidry DO isn expredsad aisitey; fotiexaniplé nBithap infefmation: &t
[0050; When the terminal device 2 is configured in this Waé/ in a case

ind e IndtchnNGIE 16 BB HRRbved BeteB W6 C4itehRa koS 113 and
stofdd and %%Véfe's%%ﬁefh@g%iﬂg progess.is 1o be perfoirmed, the wireless, s na1

communication function unit 24 sends the outer-shape information DI to
in s thepewer supply rdevies, L when.matching isdterbe-achievedsbetween the

antennas. Thus, if the portable telephone 2a or the like is - 38 mounted
infsomsttode alignédbwith thekeuter-shape image Pa
[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: HDD) is used. MNonvolatile memories
are memories into which data can be written as necessary and
rhat hold data even when the power is turned off. The
ocuter-shape information D1 and the coordinate information D2
are used to display the outer-shape image Pa of the portable
telephone Za or the like. The terminal information DO is
expressed using, for example, bitmap infeormation.

F0050]

When the terminal device 2 i1s configured in this way,
in & case where matching 1s 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 bketween the

antennas. Thus, if the portable telephone Za or the like is



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 systeg 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

mougXemplasy display area.qfthe display functian unitl2 and, an exemplang
image of the terminal information DO will be described. The display

disfunciien umit thef thepewer stipply: dexicerlishdvin afFigh4Achassa
display area I. The display area T has a matrix shape in which the

sUPRUMbEr 6f piels ine Hofizsfitar dire ol Arbd ditecidniis A arddhe

number of pixels in g vertical direction (in a calu direction) is B. if
8 ection {in a golupn diection)

et U Srassed in 4 position todrdinate” systent inet orthe devics: - c7119
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expressed in coordinates (X, y) = (0, 0) to (A, 0) in a row direction and is
devexpressecih coerdinates.(a yiis(0c-B) to cgordinates:- 38 r(A,B)lindevice

column direction. In this example, coordinates
2 belng 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 1is
mere sophisgticated than the charging system 800 utilizing an
existing method can be configured.
(00517

Next, with reference to Fig. 4A arnd Fig. 4B, an

exemplary display area of the display functicon unit 12 and
an exemplary image of the terminal information DO will be
described. The display functicon 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 pizels in a
horizontal direction {in a row directicn) is A and the
number of pixels in a vertical direction (in a coclumn
direction) is B. If expressed in a position coordinate
system XY defined on the device mounting surface cf the
display function unit 12, the display area I is expressed in
coordinates (x, vy = (0, 0) to (A, §) in a row direction and

is expregssed in coordinates (x, y) = (0, B) to coordinates



(X, y) = (a, b) at the center of the circular shape of the antenna coil 113
(primary coll) are set, the coordinate information D2 indicating the
coordinates (a, b) is a specified bit indicating a power supply point for the
power supply device 1. 10052] According to an exemplary image of the
terminal information DO shown in Fig. 4B, the outer-shape image Pa of
the portable telephone 2a or the like is displayed on a bitmap area hla in
digital representation. The bitmap akea 4la has a matrix shape (M x N bits)
in which N-bit pixels are arranged in a horizontal direction (in a row
direction) and N-bit pixels are arranged in a vertical direction (in a

(2, calumn, direction)Fhe terminalinformation D@ is expressed cindbe itaaps
area lla having M x N bits. The dimensions of bitmap are the same as the

(%, dimensidns obtheadisplay devicesof the poveercsupphy devieé+FEhatfs,tf e
expressed in the position coordinate system XY defined on the device

ant figimtiRg -durtdce SPthertsplay finctioh 1t the BRmapHrea’ia fs
in fexl ressed i goorgglacteﬂ% ﬁ;% ) = 0, 92:501: %h’%gg & row d,gr)ect:ign and
0 “N)i imn’ dire

cdérdinates X, yJ) — (0, oordinates in a column'direction. In
spethigexample, cogrdinatesnix, y) 5dsn) atHheicenten afthecircular powex

shape of the antenna coil 211 (secondary coil) are set, the coordinate -
supfQintormation’D2 indicating the coordinates (m, n) is a
(00523

According to an exemplary image of the terminal

information DO shown in Fig. 4B, the outer-shape image Pa of
the portable telephone Za or the like 1s displayed on a
bitmap area ITa in digital representation. The bitmap area
Tla 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 IIa having M x N bits. The dimensions of
bitmap are the same as the dimensicns 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 Ila
is expressed in coordinates (%, y) = (0, 0) to (M, 0) in a
row direction and coordinates (%, y) = (0, N) to cocrdinates
(M, NJ in a column direction. In this example, coordinates

(%, y) = (m, n) at the center of the clircular shape of the

antenna coil 211 (secondary coil} are set, the coordinate



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 -la. 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 lla, a logical value in a solid black portion is, for
example, "0". Portions that are not included in the outer shape and

int8traund thig sutersshape image Baare exprassed byawhitg square
portions whose logical value is "1". This is because the outer-shape
spelmage: Paistdisplayed oh:the bitmapeareadla-ih digital ntepfesentation. In
this way, the terminal information DO is expressed using bitmap
PO ripdérhtatiohlstuchcasthe2outer-shape information Di and the coordinate
[Ooi éqrmation D2. 0054; Next, with reference to Fig. 5, an example of the
ter-shape image Pa displayed on the display function unit 12 will be

descrined; According Lo the,example-pfthe (displayed ouier:shapedmagene

Pa shown in Fig. 5, in the - 41 position coordinate system XY defined on
outthe-devige=mountingra is developed (expressed) in the bitmap
area IIa. The outer-shape image Pa is an image obtained by
making a displayable silhoustte-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 cuter-shape image Pa cf the portable
telephone Za in this bitmap area IIa, 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 1s displayed on the bitmap area IIa in digital
representation. In this way, the terminal information DU is
expressed using bitmap information such as the ocuter-shape
information D1 and the coordinate information DZ.
(00547

Next, with reference to Fig. 5, an example of the

outer-shape image Pa displaved on the display function unit
12 will be described. According to the example of the

displayed cuter-shape image Pa shown in Fig. 5, in the



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 lla are allocated to the coordinates (x, y) = (0, 0) to (A,
0) in a row direction of the display area | and the coordinates (x, y) = (0,
0) to (0, N) in a column direction of the bitmap area lla are allocated to
the coordinates (X, y) = (0, 0) to (0, B) in a column direction of the display
pos areah respectivaly: JThus. the,center (coprdinate) portionsehthe-cirgular: i ng
shape of the antenna coil 113 (primary coil), which is a specified bit of
surthe-power stpply peint for therpowersrsupplycdevice theanaatchdhe rol
center (coordinate) portion of the circular shape of the antenna coil 211
un i {sekbndartecilh [0056] Nesi Lwith Fefefencarto Fig. 6, ‘exehiplandhatge
characteristics for the Pé)wer §up£)!yfs<}/ste 100 \292 bfngescrlbled. Iqh

manBREmplaty charge ciiaracteristics ShGWA i Fig. 6, the Vertical axie —©

coolRPIGSaNIS battery voliage.(V),of the, rechargeaple battery 23.0f the

portable telephoné 2a or the - 42 like, its charging current (A), and its

infehargeipetcett (Ohdicating the coordinates (%, y) = (m, n).
[0C55]
In this example, the coordinates (x, yv) = (0, 0) to (M,

0) in a row direction of the bitmap area IIla are allocated
te the coordinates (%, v) = (0, 0) to (A, 0) in a row
direction of the display area I, and the coordinates (x, V)
= {0, 0) to (0, N) in a column direction of the bitmap area
Ila zre allccated to the coordinates (x, vy = (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. ©, 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 Za or the



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 timeZs 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

11 kdeans:ofindyction, (00571 A solid line shawniir Fig. Hreppresents hattery, .
voltage characteristic a of the rechargeable battery 23, and a broken line

The répresentsttsichargingcprent eharacteristic {83 ahdrgn (H) . There are
alternate-long-and-short-dash line represents its charge percent

chagharEiéisticy: o this exampfé: it tine Awhiét 6%8"A%f Charging tinte c
;s Flppsesdrom a Cé‘aéﬁlfé‘%gﬁ%&tﬁé“oﬁé% POWer sypply startlime), the

battery voltage recovers’i attery voltage characteristic a

chatepresented bythe solid like the-aharged, levelbrecoveisto: abaut:t5%he
and the charging current starts to decrease like the charging current

recoharaeteristic {3 repregseftedfbythe=>43 Dbrokenlime: Whenthe charging 2
time reaches 2.5 H, full

charging voltage is a voltage value applied to the

rechargeable battery 23 by the rectifier circult 213. A

charging time (C. T) is 2.5 H. An ambient temperature 1s

20°C. A charging time is a time period during which AC

power is supplied from the antenna coil 113 (primary coill)

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 o of the rechargeable battery 23, and a
broken line represents its charging current characteristic §,
and an alternate-long-and-short-dash line represents its
charge percent'characteristic v. 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 o
represented by the solid like, the charged level recovers to

about 75%, and the charging current starts to decrease like

the charcging current characteristic  represented by the



charge (100%) is achieved like the charge percent characteristic y
represented by the alternate-long-and- short-dash line. [0058] 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 supplyzdevice 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

broingludes the aniesna ol %@aﬂ?ﬁ'ﬂﬂ;atﬁfﬁ‘é’e%ﬁﬁﬁ%@d'@e@i\@y angthe
display function unit 12 on the device mounting surface and performs

chawirelessO témmiunicationepredessihg andtheternmyinaldeviesn 2 that
includes the antenna coil 211 having a predetermined directivity, has the

chafgrftifalifformatioRDORBYTEF dthidvitty matEiing betwédi?aRtennas

Sm?hngéjseg for, %%hlevmg matching for the antenna coil 211 with respect to

€ ahtenna ¢oil 113, and performs wireless communication processing.
[ppAgoase in which, when matching is to be - 44 achieved between the
- antennas, the portable telephone 2a

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
w$tb 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 Z2a.

[0059]

In this example, a case is assumed in which a wireless
charging process is perfcocrmed between the power supply
device 1 that includes the antenna coil 113 having a
predetermined directivity and the display function unit 17
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 achleving
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



sends the terminal information DO to the power supply device 1 and the
power supply device 1 receives the terminal information 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 __. In response to

achilis beagan frame Eldn step-3T.3 sthepartable-telephone-2a-sends & a

terminal notification frame F2 to the power supply device I. The power
sengupply<devicent receives fheterminal Dotificatiohdrame £2 frommhe device

portable telephone 2a, and sends a connection request frame F3 to the
1 apdrtabRe RSIEpRORRPR IV sEP'STA Theérdafér five poRabia tetédtone 2a
. _receives the conpection request frame F3, and .sends a connection
R EnaE e Fa 16 the BoAer SHBDY HouEe L ates STa [00BT] FHe
thePOWEE Supply device.1 recelvesithe connection, respansa frame FAfrom the
the portable telephone 2a, and sends - 45 a terminal-information request
dishame Fotetheportable 12 in accordance with the terminal

information DO will be described as an example.
10060}

In step ST1, the power supply device 1 transmits a
beacon frame Fl at regular time intervals. If a user brings
the portable telephons 2Za or the like near to the power
supply device 1, in step ST2, the portable telephone Za
receives the transmitted beacon frame Fl. In response Lo
this beacon frame Fl, in step ST3, the portable telephone Za
sends a terminal notification frame F2 to the power supply
device 1. The power supply device 1 receives the terminal
notification frame F2 from the portable telephone Za, and
sends a connection request frame F3 to the portable
telephone Za in step ST4. Thereafter, the portable
telephone Z2a receives the connection reguest frame F3, and
sends a connection response frame F4 to the power supply
device 1 in step 3T5.

[0061]
The power supply device 1 receives the connection

response frame F4 from the portable telephone Za, and sends



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 terminajlgnfermation response frame F6 is
sent to the power supply device I. The terminal information DO is the
outer-shape information D1 + the coordinate information D2. 0062] Next,
a tihepawer supplygevice reegives therterminatsinfgrmationgespense:
frame F6 from the portable telephone 2a, and displays the outer-shape
telépagePalef the portables Télephbhe 2aaort the, displayfondtiohignit 12 in
step ST8. in this example, the bitmap information regarding the portable

tel e81BFAGNE 2a ShORAYIA Fig. 4B CASsigRed fothe rlish iy are g A Shdwr frf™e

e, Flg. $Aand the oyter;shape image Pa. of the potabis elephone 2aas.
shown'in Fig. 5is displaye t

on the display function unit 12 of the power
the SHPRIY deyice 1. Alithig time; the,pawep.suaply device k causesthe in the

coordinate information D2 indicating the power supply point for the
porparablettelephione 2ate match the coordinater:4griformatidn/ D2s read

indicating the power supply point of the o
from the terminal-information storing unit 26, the terminal
information DO is written intoe (added to! the terminal-~
information response frame F6, and the terminal-information
response frame F6 1s sent to the power supply device 1. The
terminal information DO is the outer-shape information DI +
the coordinate information DZ.
[0062]

Next, the power supply device 1 receives the terminal-
informaticn response frame F6 from the portable telephone Za,
and displays the outer-shape image Pa of the portable
telephone Z2a on the display function unit 12 in step ST8.

In this example, the bitmap information regarding the
portable telephone 2a shown in Fig. 4B is assigned to the
display area I shown in Fig. 4A and the outer-shape lmage Fa
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 DZ indicating the power supply poin

ot

for the portable telephone Za to match the coordinate



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 sgsas 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

in£Progessds pgrformed from the powersiipply device 1 totherpertable s
telephone 2a. The power supply device 1 sends power, and the portable

powtelephone 2a deceives the powerd [6064ly Nextawithireferepiceite Figi8je Fa.
an exemplary charging process for the music player 2b performed in the
[COpéwer 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
brc?ﬁgkﬁnn%a?gat%geou Srs-gh%h&eeffne{:g“eagg oget & musié p%%/e"r }%@]s e

aut@%’@@gjr_‘l}?éﬁ@ﬁf@éﬂegﬁth@fﬂg gradually.emerges,on the;display: ne
function unit 12. [0065'; - 47 The music player 2b functions as a second
porwielesstelephone 2a 1s brought near to the power supply
device 1 causes the power supply device 1 to halt after
displaying of the cuter shape of the portable telephone Za.
Then, a user who handles the portable telephone Za 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 Za. The power supply
device 1 sends power, and the portable telephone Za receives
the power.

(0064}

Next, with reference to Fig. 8, an exempliary charging
process for the music player 2b performed in the power
supply system 100 will be described. In the power suppiy
system 100 as described above, when the music player Zb 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]



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 arrangegzinside 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

copypupigatien function, suchras Blueteeth: (Bluetootd): {0066} < ndkis

case too, after a beacon frame is received, matching is achieved between
el etherantennd«oild4,3 dand-thedanterina coil2iidefthe maisic player 2bandrg

the power supply device 1 having a wireless communication function, and

as HirefdssproBedsiig ITpérforhtets For BXaRTpI&: afer step-'STI to step ST7

... .shown n Fig. 7 are performed, in step ST8, _the outer-shape image Pb.of
‘heﬁweelrrﬁﬁéi%eﬁla}:eer%r 2 %edisﬁlgyé c‘)s% t%eﬁ%ﬁl%ﬁur?é%% l?nﬁ? Jina ay%l]?

ter#iWhich the center coordinates.af the circular shapg ahthe-prmaryeeiccn
113, which also serves as an antenna, of the power supply - 48 device 1
antmatelstheneentercodrdinates obthercircularshapeg for the antenna
coll 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 clrcular shape and
is arranged inside a casing of the music player Z2b on the
back side thereof. Similarly te the portable telephone Za,
the music player 2b has, for example, a 2.45 GHz-band near-
field wireless communication function, such as Blustooth
{Bluetootn).
[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 suppiy
device 1 having a wireless communication function, and
wireless processing is performed. For example, after step
STl to step ST7 shown in Fig. 7 are performed, in step 578,
the outer-shape image Pb of the music player 2b is displayed
on the display function unit 12 in a layocut in which the
center coordinates of the circular shape of the primary coil

113, which also serves as an antenna, of the power supply



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 deviee 1, high-efficiency power supply
processing can be executed. 0067] In this way, according to the power
supply system 100 and a wireless processing method as the first

dev EMbodiment:in aeasewhere matchingistobe-achiaved betweenthenape
primary coil 113 also serving as an antenna and the antenna coil 211

of also setvingras arvaitehha befweer theipowepsupply device & tand:tive
terminal devices 2 such as the portable telephones 2a and the music

timplaybiob Ghdrtha poFtabie-elpiohes 2a° are t°bé Charfgetl By Airetesd e

... method, the power supply device 1 receives t rminal information D
551 MDA 0N, THEeh OHBE (BRphORGE 28 ant Gopave e - 12 25

on eHtersbape.l -Ra of the-partable telephenes 2a gndhe display ot 1 on

function unit 12 in accordance with this terminal information DO, without
un i prestoring: thestermimahiniarmationy<49 IO tegardig.the portablea 1
telephones 2a.
device 2) to a mounting posture with which favorable power
supply processing can be executed. Thus, in a case LoO
where the music playver 2Zb 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 wireless 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 plaver 2b and the portable telephones Za
are to be charged by a wireless method, the power supply
device 1 receives the terminal information DO (DI + DZ) from
these portable telephones 2Za and displays the outer-shape
images Pa of the portable telephones Za on the display

uriction unit 12 in accerdance with this terminal

Fh

information DO, without prestoring the terminal information



[0068] 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 fuiaction 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

po selmatching:manner- wdthout the aptepna girestivity of the power supply
device 1 and the antenna directivity of these terminal devices 2 being

(00 @figned via visual checking of antenna appearances. 00691 Thus,
according to the power supply system 100, regardless of shape of the

tefihinal d&Vice 2-stiéh s the pofthbre tEfepRohE % or'the MU players 'Y
cev @ state In wihich matehing has heen gpfimally.achigvesbbetyeen the

WO primary coil 113 and antenna coil 211 also serving as antennas, a
e Predstermined power fram the powee supply device bean favorably deess

used to charge (be supplied to) the portable telephone 2a, the music
proplayet 2b, opthetike. 2150 Thushthere dan beigrovided dhe power sapply

system 100 that ‘
matching is to be achieved between the antennas, 1f the
terminal device 2 such as the portable telephone Za or the
music player 2b is mounted so as to be aligned with the
cuter-shape image Pa displayed on the display function unit
12 of the power supply device 1, matching can automatically
he 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 suppely system 100,
regardless of shape of the terminal device 2 such as the
portable telephone 2a or the music player 2Zb, 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.



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

Thiudor performing ehatging-and santennas 45.and 24:fos perfermingn 100 that
communication are individually provided. The antenna 15 is provided at a

stapredeterimedipositiohewith respect tothescoilcamten coofrdifates of Sive
primary coil 113, and the antenna 27 is provided at a predetermined

oreppkition with Fespett fo'thetEdilearter @88%%@3_ BFHe Setondary coil
por SR 25 {18 ANIENR 45, e AnietnR &L I e ol atmile, AP

as are‘used. [ ccording'to th r supply system 200
+he SHQWN R Fig, 8 thepower supply-system 200ia¢ludes s1powersupply -

51 device 102. The power supply device 102 includes the
[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 1s provided at a
predetermined position with respect to the coil-center
coordinates of the primary coil 113, and the antenna 27 1is
provided at a predetermined position with respect to the
coil-center coordinates of the secondary coll 211. As the
antenna 15, the antenna 27, and the like, for example,
planar antennas are used.

[00713
According to the power supply system 200 shown in Fig.

9, the power supply system 200 includes a power supply



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'. 00721 On the other hand, the terminal
device 2' shown in Fig. 9 includes the antenna 27 for performing

dev £OMMuypication dn adgditionstothe segendary coil 21l dhernierna 27 is
connected to the wireless communication function unit 24. The wireless

anteamminication funcfion it @4-penformis: avirefessicormmdhicationtc the
processing by reading, from the terminal-information storing unit 26, the

oripgtel-shape informatiér DR ordisplaying Srefaivnehigetveeh tfie

wir el :c,sh«?ﬁiﬂ@ﬁ?&@%ﬁyh&t&r%% device 2, and an, directivity. of the
antenna 27 in the position coordinate system. used when matching'’is to

comBerachieved for the-antenna ,with respact o the-antenaa o the power
supply device 102. [0073] - 52 In the power supply system 200, wireless
com@ammunicatiorrocessing to and from a terminal device 2

such as the portable telephone Za or the music player Zb
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.
¢ includes the antenna 27 for performing communication in
addition to the secondary coil 211. The antenna 27 1is
connectaed to the wireless communication function unit Z4.
The wireless communication functicon unit 24 performs
wireless communication processing by reading, from the
rerminal-informaticn storing unit 26, the cuter-shape
informaticn D1 for displaying a relationship between the
outer-shape image Pa of the terminal device Z' 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 102Z.

[0073]



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 or the device mounting surface in accordance
with the terminal information DO-Theén,-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, embhodipent; matehing is achieved $0,as.10:he b stateinuwhich then
primary coil. 113 and the secondary coil 211 are optimally aligned. In this
prostate,ifor example, the pbwepssupplyndevice 102 supplies:pewertoltheznd
portable telephone 2a in a noncontact manner or executes desired

the campfinieation PreCedsing bétieenthe' fotvet stipply’'device 163 5hRd =™
ene NESE lerminaldevices. 2. 100041 Next,exaraplan,charge commynication
! e

performe power supply system 200 wi escribed with
tnikeferenceite Eig. 10-Ascording-toexamplansehargingishowsinikigs10he

an exemplary sequence of charge communication is described in which
out aftesa sequencerof $tepST 1 toestepBT7ishowrs in. <563 2FigsRds as the

performed, the outer-shape image Pa or Pb of the ,
portable telephone Z2a or the music player 2b on the display
function unit 12 on the device mounting surface in
accordance with the terminal informaticon 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 coll 211 are
optimally aligned. In this state, for example, the power
supply device 102 suppliss power to the portable telephone
2a in a noncontact mannery 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 seguence of charge communication is described

in which after a sequence of step STl to step ST7 shown in



terminal device 2' such as the portable telephone 2a or the music player
2b is displayed in step ST8, 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. [00751 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 6fithe 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

i g completed lpfdbepover:supply s¥steAh20Q shewrdn Fig. 40, aftestherhe
above-described predetermined sequence is performed, the outer-shape

terimage Paolthe tefmmatdevise 2isuchvas g poftablentelephore Zaisthe
displayed in step ST8. In step ST9, charging (sending of power) is _

mus Sfarfett e StepPSTH0, Thé portible tefephone 24 i béing charged: 667619

of %e*c}é%gﬁ»;gg{ge Caden i%heﬁtte{a@"bafge"iacﬁg §ﬁ%@9§f‘@8§°ﬂ?§'eﬁntema

a is'detected at the power réceiving function unit 21 in step
15 SAK.Aknawrdechnologycan be rapplied te aimethod:fey detectipgocedure

charge progress. In this - 54 example, charge characteristics as shown in
proBigedarégiverstep ST10 to step ST23 until charging is
completed.
[0G75]

In this example, a case is described in which a user is
notified of charge progress by changing the displayed color
of the cuter-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 87T8. In step 8T%, charging (sending
of power) 1is started. In step ST10, the portable telephone
Z2a 1s being charged.

[00786]

Then, charge progress in the terminal device 2' such as
the portable telephone Za is detected at the power receiving
function unit 21 in step ST11. A known technology can be

applied to a method for detecting charge progress. In this



to the rechargeable battery 23 in the terminal device 2'. A charge percent
is detected by measuring a current and a voltage for the rechargeable
battery 23 and comparing them with these characteristics. FO0771 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 ST-18, and the like, the
terminal device 2' adds a charge-peréent parameter to a charge-progress
notification frame F7 and sends the charge- progress notification frame F7
to the power supply device 102. The power supply device 102 obtains the
exaBPage-persent parameterdtom the receiveshchargespregress fotifieationen
frame F7 and changes displaying of the outer-shape image Pa of the
to portablecteiophone 2 incdccordantce With Blcoldre E6ri8sporiting ffa< ' - &
charge value in step ST13, step ST16, and the like. For exargplehgpe
cha peginig 6F chargindas Sfeprésented by 184 *Stbsequaht theretd, as the

vorf ﬁgg ing, lime. elapses, the colar.changes 10, yehow  Thergafter, when nen

charging is completed, the color changes to blue (green). As a matter of
wit BOwNSeseolers;ate-netlimited-thereto. [0078] Moreover, in a case where a

charge-percent parameter - 55 indicates full charge in step ST17, in step
[008BT18, the

Tn this example, the terminal device 2' such as the

portable telephone 2a detects its charge percent at regular
time intervals in step S8T11l, step $T14, and the like. In
step S5T12, step ST15, ... , step 5718, and the like, the
terminal device 2' adds a charge-percent parameter to a
charge-progress notification frame F7 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 Fa
of the portable telephone 2a in accordance with a color
corresponding to a charge value in step S5T13, step ST1lé, 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]

Morecover, 1n & case where a charge-percent parameter



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
indcharges [00791 Jhereafter, as peecessing, for completingTataygingzin
step ST21, the power supply device 102 sends a disconnection request
cha frameoE8 4o ¢es portabléitelephone 2aaMhe Portabler télepher&Ratharc oF
has received the disconnection reogjest frame F8 sendsg%disconnec ion

chafgspighseTraifie £9 toths Fower Stfply deVice IBZn'stes 122, i the "2 *
nas PRUEL YRR devige 108, Wieless SOMMURICRon PIAGessngE ¢

complete arge sequence Is also completed in step ST23.
11300801 Inythis gy ageprding terthe power supply system290panda in

wireless processing method as the second embodiment, even in a
s tepyst@nrinavhich the prmary and setendaryToils n560 113 andX ek le
telggggggn ghgggngéggtggég?g¥§§zgign%erminates displaying of
the outer~shape image Pa in step ST20. Here, in step ST13,
step STL16, and step $T20, the gradation of a displayed colorx
may be changed from dark to light on the display function
unit 12 in respense to charge progress and finally
displaying may be terminated in response to full charge.
[0079]

Thereafter, as processing for completing charging, in
step 8T21, the power supply device 102 sends a disconnection
request frame F8 to the portable telephone Za. The portable
telephone 2a& that has received the disconnection reguest
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 alsc completed in step STZ3.
F0080 ]

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



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 beerr optmally 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
113 asrthe zpartahle telephione.2a©r the music;player 2hcanddesirets 15 and
communication processing can be executed between the power supply
27 HevicesroPoamd thesedarinardévieas 2ras SheU ifiUEg. 110 provided,

) Furthgrmore, the digplayed color of the outer- shape image Pa.ofthe .
iMigidfindl devidd'® subhds tHe°Borasia telephon& %\éecfér%bjeb Eﬁé’né}ee&’ in~©

102 '83pONSe fo a.charge %%Q%B@diée'aﬂ?& of,the puter:shapeimageRa cag,

be terminated, whereby a user can be easily and simply notified of a
or €hargerprogress:siate-eria eharge-eompletion state. {@08214Third such as

Embodiment] - 57 Subsequent thereto, with reference to Fig. 11, an

the portable telephone 2a or the music player 2b by
performing communication using the unigue terminal
infermation DU from the terminal devices 2' to the power
supply device 10Z.
(0081}l

Thus, in a state in which matching has been optimally
achieved between the two primary coil 113 and secondary coll
211, a predetermined power can be suppiied from the power
supply device 102 to the terminal device 2' such as the
portable telephone 2Za or the music player Zb, and desired
communication processing can be executed betwesn the power
supply device 102 and these terminal devices 2' as shown in
Fig. 10. Furthermore, the displayed coclor of the outer-
shape image Pa of the terminal device 2' such as the
portable telephone Za 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
cf a charge-progress state or a charge-completion state.
[0082]

[Third Embodiment]



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
(secondwirelessprecessing system)[0083h Accardiny ta tHelpower
supply system 300 shown in Fig. 11, the power supply device 103
exefgrctioning as athitd Stirsless sfectrbnit deviGingliiesa perirdeP 0 as

information storing unit 1.6. The per-model jnformation storing unit 16
& CRidioRLRE Sordge unit, i?%of%é&zéﬁ%?he r&éﬁntg&rﬁr(ﬁ#ﬁﬂgl "Ang @

powgpf%g@ﬁl Iut&é-»_&bé@e information D1 and, cogrdinate infarmatign D2, of

the ter device 2 such as the portable telephone 2a or the music
regRlayengb:gerrespending toitheiidentification infermation:B3tIbee

identification information D3 is one example of the unique terminal
telgfomnaticieDOrand is inforaratiohaised telidentify d88Nthe -mobief oPthies -
supgggagféfgimfgg25é§§§§%§“€@3¥%2%%cation information D3
{unique terminal informaticon DO) from the portable telephone
2a at the wireless communication function unit 13, and
displavs the outer-shape image Pa corresponding to the
portable telephone 2a in accordance with the identification
infermation D3 received from this portable telephone Za
{second wireless processing system).
[0083]

Lccording 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 asg a storage unit, is connected to the main
control unit 14, and stores the outer-shape information DI
and coordinate information DZ of the terminal device Z such
as the portable telephone 2a or the music player Zb
corresponding to the identification information D3. The

identification information D2 is one example of the unique

terminal information DO and is information used to identify



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 02 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 resuittof-this display being performed, in
the third embodiment too, similarly to the first and second embodiments,
the power supply device 103 can automatically display the outer-shape
the irage Paaf thespastabtextelephone=2adhroudh, ancbperation in whichear 2L,
user brings the portable telephone 2a near to the power supply device
or 188. Aluser can perform a noncontact charging (feeding) process having
high power efficiency for various terminal devices 2 such as the portable
{ ﬂphone 2a through a simple operation. Here, in Fig. 11, components

having the, same referencenumerals,as {hose in.the power.supply systeny,
100 in the first embodiment shown in Fig. 3 have the same function,
in £ wWhesehy-descriptienmthereofwilt beranitted] 89R foR@868Ja, reads the
ocuter-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, similarly 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 varicus terminal devices 2 such as
the portabkle telephone Za through a simple operation. Here,
in Fig. 11, components having the same reference numerals as
those in the power supply system 10C in the first embodiment
shown in Fig. 3 have the same function, whereby description

thereof will be omitted.



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 supphf 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
rpoounting surface and performs wireless communication processing and
the terminal device 2 that includes the antenna coil 211 having a
pragetermineddirecfivityg itas the @rmindlinfornatiore DO ased fdrarging
achieving matching between the antennas and used for achieving

ProGRREhIRG ToPHBSAhteAna [CoiF 1SRt WeSHeét B/ theSEhtehta €oit 113°

and perfor wireless communication d,)roqerss]'gni in chongg with-the,
des?d@h |ﬁgaticr)]%§ insfé%gt?ocneDgéﬁrcEségr? wphiéh, whggn' matching is to be

segAchieved between the-antennas, the cportable telephong 2a sendsithe:
“terminal information DO and the identification information D3 to the power

bet supply deviceod63 amdithé power suppldevicell 03 receivesithe tedninat e
- 60 information DO = D3 from the portable telephone 2a and

2 such as the portable telephone Za.

[0087]

In this example, a case is assumed in which a wireless
charging process is performed between the power supply
device 102 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 colil 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 ¢ase 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



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. [0088] In step ST-31 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 portalsie telephone 2a receives the
transmitted beacon frame FI. In response to this beacon frame Fl, in step
ST33, the portable telephone 2a sends the terminal notification frame F2
infio-therpowensupplydevicenl@3.The-pawen supply devicad 03:reseives
the terminal notification frame F2 from the portable telephone 2a, and
dispénads tHécormectionTeguest fraame FBaothe tortable talepliore2g i one
step ST34. Thereafter, the portable telephone 2a receives the co ne%g%n

23 PapUest fratmd 3 ahd SentSthd Sofinection TedpoRes fidive B4 to'the
me?g%ﬁém%d%%% 103n step-ST33[0089] The power supply.device

3 recelves the connection response frame F4 from the portable

exatglephone 2a, and sends the terminal-information request frame F5 to the
portable - 61 telephone 2a in step ST36. Thereafter, the portable

0088

In step ST31 shown in Fig. 12, similarly to the first
embodiment, the power supply device 102 transmits the beacon
frame Fl at regular time intervals. Then, 1if a user brings
the portablie telephons Za or the like near to the power
supply device 103, in step ST32, the portable telephone Za
recelves the transmitted beacon frame I'l. In response to
this beacon frame Fl, in step S$5T33, the portable telephone
2a sends the terminal notification frame FZ tc the power
supply device 103. The power supply device 103 receives the
terminal notification frame F2 from the portable telephone
?a, and sends the connection reguest frame F3 to the
portable telephone Za in step ST34. 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.
[0089]

The power supply device 103 receives the coennection
response frame F4 from the portable telephone Za, and sends

the terminal-information request frame Fb Lo 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 information D3 is
written into (added to) the terminal-information response frame F6, and
the terminal-information response fraime-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,
¢ 1 8pH @xecutesterminatmortet detarminatian: rocessinginrstep ST38.
According to this processing, the terminal information DO = the
teligentification inforeation D3 €is extmaétedfrom The Teridingl-infolivadibn T rame

_ response frame F5. The main control unit 14 of the power supp%gerevg(;e .
P35, 1980Usee iR i8Rtfication Hrormater D3 s fork PI&=an “adtiress, ~°
-1 and reads corresponding. guter-shape inf ion, D' and coordinate.  :
”heirﬁgﬁh%gtiosnu%éiﬁgm the%gr-ﬁﬁe?%fégmggg%u@oring unit 16. Thus,e'éhe B
theModet gbthe teeminahdevice 2, sugh asdbe porabletelephone 2enerthen D3

music player 2b is determined. [0091] - 62 Then, in step ST39, the
is oammfﬁapeimmgeﬂa;mﬁm@l—information storing unit 26, the
terminal informaticn DO = the identification information D3
is written into (added to) the terminal-information response
frame F$, and the terminal-information response frame F& is
sent to the power supply device 103.
(005907

Next, the power supply device 103 receives the

terminal-information response frame F6 from the portable
telephone 2a, and executes terminal-model determination
processing in step ST38. According to this processing, the
terminal information DO = the identification information D3
iz extracted from the terminal-information response frame F5.
The main control unit 14 of the power supply device 103 uses
the identificaticn information D2 as, for example, an
address, and reads corresponding outer-shape information DI
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 Za or the music player 2Zb is
determined.

[0091]



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 | 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-thezcoordinate 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 193 and.displays the-aitershape image Ras [Q0Q2]
In the above-described frame sequence, everything is automatically

porpetfdrned: similasly4o 2he fiest@heserpad embodimentsplThe usemction
operation in which the terminal device 2 such as the portable telephone
unida igprodght Hehf t8HEDONEr SBpply device 103 eéusé“sethelﬁb?/%rard
supply device 10 to h ha er dis Iay .of the outer sha e of,
SECSitabIB telephions 2 ?r en, auserpwﬁo“han@ﬁas]tﬁe portable t&gphone

Dor%%ﬂﬁ%”%%ﬂgﬁ@%ﬂ%mgée@QBQBeg gth@efwgﬂeﬁﬂng@g to the

outer-shape image Pa displayed on the play function unit 12 of the
dispower supply deviced03i+63 Simildady tathelfesttembadipnentnction unit
Thereatter, in step ST40,
12 of the power supply device 103, and the outer-shape image
Pa of the portable telephone 2a as shown in Fig. b is
displayed. At this time, the power supply device 103 causes
the coordinate information DZ that indicates the power
supply point for the portable telepheone 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.
[ooez;

In the above-described frame seguence, 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 Za is brought near
to the power supply device 103 causes the power supply
device 103 to halt after displaying of the outer shape of
the portable telephone Za. Then, a user who handles the
portable telephone Za mounts the portable telephone Za so as
to be aligned with the outer-shape image Pa displayed on the

display function unit 12 of the power supply device 103



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.
[0093] In this way, according to the power supply system 300 as the third
embodiment, in a case where matcléing-s 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

s 1mPIeGEss is do biecperformedstheddentificationThformatior D3 isrstaredpinST40,
the terminal device 2. The identification information D3 is information

a wisedts tead thedouter-shape fforratish: DPF ésbrdinate infénkstioh™D2

for displaying qrelationsbi between he %ut%r-s ape iraage Pnaylgr tthgkg
SUPBRY tﬁ?‘éﬁféennaoairg&ivn@eofffﬁe? hiffal devide 2 i the position ©

s upév ?I%rdcﬁré%;? System used whep maichingis to be achjevadior the antepna o

respect to the antenna of the power supply device 103. With this
recasswaption, ithe-powersupply sdevicen103 recaives:the identification
information D3 from the terminal device 2 such as the portable telephone
mod2a, the pbwek supplydevice 103 readsiihe outskshapesnfofmatisn DI -

64 * the coordinate information D2 of the portable telephone 2a .
] g. L0 can pe executed.

communication processing as shown in F1
(009313

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 Za and the
power supply device 103 and a wireless charging process 1s
to be performed, the identification information D3 is stored
in the terminal device 2. The identification information D3
is informaticn used te read the cuter-shape informaticn DL +
coordinate information D2 for displaving 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 Za, the

power supply device 103 reads the cuter-shape information DI



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. 10094]
Thus, similarly to the first and second embodiments, if the terminal device
2 is mounted so as to be aligned-withi 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

+ +4d3-and 211 dr a selfsmatching manner withaut iheraniensa wireetivity.ef 22
the power supply device 103 (antenna coil 113) and the antenna

f rodirettivitysof-the terininaldevies: 2 ofantdnal cail 20E)theitg aligned via 2
visual checking of their appearances. Thus, in a state in which matching

plupas e sptih&MPathieved betivésn theftio anterrd ehitd 113 afde t1e

..211, a predetermined power can be supplied from the .power supply.
LikGedics 103161 e?élrm%)nglegevq?é%e%n%%gﬂg‘ THRCBNEL PR image

esired communication
pa BKOCESsing.canba executed behween thespower supply devieen203iapdlay

the terminal device 2. [0095] [Fourth Embodiment] - 65 Subsequent
runthereto, withireference to-Ererd8nap with this outer-shape
information D1 + the coordinate information DZ.
(00941

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-metching manner without the antenna
directivity of the power supply device 103 (antenna coil
113) and the antenna directivity cf 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 colls 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]



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 -_s 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
antemaeoib 21 148 previded at arpredetermined pasitionwith sespect to
the coil-center coordinates of the secondary coil 211. [0096] According to
exettyel power supply systehr 400 shewnlin Figo¥8 rtheyawer stpphesystem as
400 includes a power sups\% device 104 functioning as a fourth wireless
r

2 T eRichonidoevicasithe Hower StpPRAdevice 104 indludds the &8R4 15
comé%(xpeéf%%r‘? %%rgmunvb%qlioguir%nﬁit' ntothe primary Coilig, 13 o qing

mlFarIy to the second embodi The antenna 15 connected to the
ro Wirgless.communication functiondinit:13. s The nireless-cormunication s - em

function unit 13 performs wireless communication processing in

400accordange with the identificationlinfoimation DS:tovand:fforithertagminand
th@-g?imary 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 coill 113 1is provided at a
predetermined position with respect to the colil-center
coordinates of the primary coil 113, and the antenna coil
211 is provided at a predetermined position with respect to
the coil-center cocordinates of the secondary coil 211.
[oo09e]

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 1s
connected to the wireless communication function unit 13.
The wireless communication function unit 13 performs
wireless communication processing in accordance with the

identification information D3I to and from the 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. 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-anglcthe 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
devsupply deviee 494+ [0997} n the:other hand thederminat devige 2i ¢
shown in Fig. 13 includes the antenna 27 for performing communication
plzjreadditionterthe Seeonddry coll 21da Thedériia 2 s tohnebtedtdthe
wireless communication function unit 24. The wireless communication

on ﬁﬂ?cuﬁﬁ‘bh(ft@zflﬁél%ﬁﬁsg ﬁ@é@@oﬁ%nﬁ?‘%n%@@e&%& By *&adifig =
be 1§, ident éﬁ'C@ on infarmation. PR3 from the fwer'}‘é%aglé@‘ﬁ’”@%t'c&%esmﬂﬁ% ynit

26. The identification information D3 is information used to read the

27 euyterrshape-aformatior Dlder disptaying a selationship betweentthenat ion
outer-shape image Pa and the directivity of the antenna 27 of the terminal
D3 devite {2 inrtHelpositieredoordinate System asecdwhenanatchimgastet 67n

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 achleved for
the antenna with respect to the antenna of the power supply

device 104,

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 functilion unit 24.
The wireless communication functicon unit 24 performs
wireless communication procéssing 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 D1 for
displaying a relationship between the outer-shape 1mage Pa
and the directivity of the antenna 27 of the terminal device

2 in the position coordinate system used when matching 1s 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 DI + the coordinate
information D2 on a per-mode' 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 thegoower 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

ne POrabletelephone2a of, differantmodelarthe ke the-guieshapga of

image Pa of the portable telephone 2a can be displayed on the display
the function unitk2 ondke dewice tMaunting surface. Moreover, the portable
telephone 2a or the like is mounted so as to be aligned with the
{00 Bbter-shape images Pa displayed on the display function unit 12 of the

power supply device 104. [0100] In th | tem 4 h
islet BoRRHBAICAUo ' pEGHIEG o the St BupEhy deuice 24

T per?ormed om’the power supply ce
14 tothe terminal device 2, wireless:communicatign proegssing. is-aptimally

performed using the antenna 15 and the antenna - 68
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 Za.
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 172 on the device mounting surface. Moresover,
the portable telephone 2a or 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



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 powsgr 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

27 . seegndary sc%lga%;p@r@,o@maliyo@@f‘eguﬁb iRis state for examplesdhe <
power supply device 104 supplies power to the portable telephones 2a in

theadoheontach fnannerer executas, desiredr-eonimuaication processimgra L
between the power supply device 104 and these terminal devices 2.

dev 0101} IrFtHS way, a8cording eithe poik?RUPHIT systeht 400%aRy &' ©

wireless processing method as the fourth embodiment, the identification
PLaSr &ﬁiocﬁnD§§i1§3 s?% &X i the pEHabte Ptef‘(la%leéoc)neggaglﬁrfll a@y%tgn%% Which

mouW@iW&“QWﬁ%%ée%%%XO%'éﬁéé and-211% for %@@%Q@ﬂging and

the antennas 15 and 27 for performing communication are individually
infpravidedsHf the powarsupplyrdevice: 04 receives:then idehtificatiem, a

information D3 from the terminal device 2 - 69
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 Z, as
described in the first to the third embodiments, matching is
achieved so as Lo be in a state in which the primary coil
113 and the secondary coll 211 are optimally aligned. In
this state, for example, the power supply device 104
supplies power to the portable telephones Za in a noncontact
manner or executes desired communication processing between
the power supply device 104 and these terminal devices Z.
[0101]

Irn this way, according to the power supply system 400
and a wireless processing method as the fourth embodiment,
the identification information D3 1s stecred 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



such as the portable telephone 2a, the power supply device 104 reads
the outer-shape information DI 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 DI and the like
are stored on a per-mode' 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- irdormation DI the coordinate
information D2. [0102] Thus, similarly to the power supply systems 100,
200, and 300 in the first to the third embodiments, if the portable

sucielephang.2a is-mounted-sa asitohe aligned mith, the-euterspape dmagee
pa displayed on the display function unit 12 of the power supply device

104 104 amatching can cautehatically e achieved betweertthe twoantenaas
coils 113 and 211 in a self-matching manner without the prima__rﬁ coil 113

inf omfteide irectivity) b thersowrersupphP d&REe 184 Zhd® i sédbndary ~
coil ;antenna directivity) of the r{%tf,rblq éelfphone Zg baeing_ gl};%rleld,y'aog,
f S ) ith

MO Gisuafctedking 6f artenna coil appearances. Thus, in‘a State in wh

i + ofnatehing has heen-optimally achigved between thetworantenna £ois-413

and 211 and between the antennas 15 and 27, a predetermined power is
stosupplied fermdhe poder supplydevicé: 404 ta the- pontable. telephdhe 26
or desired communication processing - 70
the portable telephone Za is displayed on the display
function unit 12 in accordance with this ocuter-shaps
information D1 + the coordinate information DZ.
[0102]

Thus, similarly to the power supply systems 100, 200,
and 300 in the first to the third embodiments, if the
portable telephone Za is mounted so as to be aligned with
the outer-shape image Pa displaved on the display function
unit 12 of the power supply device 104, matching can
automatically be achieved between the two antenna coils 113
and 211 in a self-matching manner without the primary colil
113 {antenna directivity) of the power supply device 104 and
the secondary coil {antenna directivity) of the portable
telephone Za being aligned via visual checking of antenna
cocil appearances. Thus, in & state in which matching has
been optimally achieved betwsen 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



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 accordanceqjwith 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

canSQULIAEID, 3 Bcons s ileloss PIRCSSROMRIEN. 800 %8a tne

ieves matching between ant s of two wireless

¢ e rRlEEHONicdevicessuch-as the data conymupication deyise 4952 having e
near-field wireless communication function and a terminal device 201

mushavipg éye safie .function and performs data communication processing
in a noncontact manner. The data communication device 105 functions

[0188 & first wireless electronic device. The data communication device 105

. has a_casing having a predetermined shape and includes the antenna 15
Wl%&\%ngﬁ%ﬁg%&%r#} ned directivity within the casing, and - 7 1

Subseguent 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 Z2c¢ 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 1s a systen
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 communicaticn 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



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 conTmunication 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
per fomnsunicatiorefup ctionthat ipeiforms  gataccopsmuficatidhawiiers thes v
terminal device 201 such as the portable telephone 2c or a music player

£unGHS placed ontthe | device MouHtIng surdce 1§ tised (01661 Fhé *°
casig[inakdevice 201 funetions asa second wireless electapic device, ,

incfudes the antenna 27 having a predetermined directivity, has terminal
funifoumation: POl nsed forachievingamatehingibeiweentheantennas and

used for achieving matching for the antenna 27 with respect to the
[01&htenna 15 of the data communication device 105, and performs wireless

communication processing. The antenna 27 also has a circular shape,

and1§ afranged inside a%casingF75*ample, & clrcular shape, and

is fixed on the back side of the display function unit 12.
The antenna 15 has, for example, & directivity #1> 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 Z¢ or a music plaver 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 arranced inside a casing



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- Biygetooth (Bluetooth), 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

o Ofthe portable telephene 2¢.isdisplayedin sucha manner thatdtr . The

gradually emerges on the display function unit 12. At this time, the outer-
antshape image Pe is displayed exthepdisplay fdhetioncamit 12 i/ layoatin

which the center coordinates of the circular shape of the antenna 15 of
max {e d4ta commpunicalisn teviceT05 Rateh thé BeRtef cBoftiindtes of the

___antenna 27 of the_portable telephone 2¢ and that enables high-efficienc
e et CommiFicATor 10T08]: NGKE Wit eferangs 6 Fig. 15" Swemplary

« iniDternal structures of the data communication,device.19% %gﬁ%ﬁﬁ@nék,
device 201 in the data communication system 500 will be - 7

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 communicetion function, such as

Bluetooth (Bluetooth), 1is used.

[0107]

Tn 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 telephone
Zc 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 & 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 2¢ 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 300 will be



described. In this example, an exemplary structure of the data
communication device 105 and an exemplary structure of the terminal
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 imagée Ptofthe 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,
des qivé afsplay FincCHORUMCEZIIAE wirtless GotRMBRICafibA “fuhEf6h Ghit 13°

the main control unit 14, and th tenna 15. In this example, the
4 AL CormuiChtoR Tarciion’ Gnfi'Ls /& confietRato ing Snteamats °*

he AN performs wireless gommunpication processingde andfrem thene data

terminal device 201 such as the portable telephone 2c or the music

commlayer 2d; thatds bropght neastocthe deviceimounting:surfacenand-£ield
. rqounted on the device mounting surface. For example, the wireless

wireommsunicatomfunetion unituBtFarsmits e ba&EHH framé Fratr@giilar

time igteryals, and ,receive_srthg outer- shape ljnform tig:ne DI b rt;ceiyipg
compd e mindl hotifidation frame B3 ffont the portable telephone 2¢ that has
te rr??gg lbrgHggkﬂ%@i@r{h% {gevjl‘f:fd?ﬂo'ﬂﬂténQ %Wﬁ%(ﬁegé:x}g-c@h @il , and
displayving the outer-shape image Pc of the portable
telephone 2¢, the music player 2d, or the like in accordance
with this terminal information DOT.
(01097

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 Zc or the music player Zd
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 F1 at regular time intervals, and receives tLhe outer-
shape information D1 by receiving the terminal notification
frame F2 from the portable telephcne 2¢ that has been

brought near to the device mounting surface (see Fig. 18).



[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 wigeless 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
[Ol%ajlmple, the main control unit 14 receives the outer-shape information DI
and coordinate information D2' that the wireless communication function
unitrls3 keceivess fromsthewportable telephoene:-2eroutpdts thé olitersshapeded
information DI and coordinate information D2' to the display function unit
with2aafd perforns eontioliasuch Behanhérthae he GotEShapetifidge Pc
of the portable telephane 2c is displaﬁed on the devi(%e mourgin{g surface.

Fun$hea fHain ontrof tinft 15 Conttitutel by 4 EPU (Central processing unit),
COI’OI%I%E%].OC ]grle&q-%)é memary),.a B@Mﬁ@fﬁt@ﬁy into and fromwhich;: re1ess

Information can be randomly written and read), and the like. [0111] The
com@isplayfunetion:unit 12 4s connecigdtethe MAPTD/2nd that has a
function for performing wireless communication processing to
and from the portable telephone Zc or the like needs to be
provided. The main control unit 14 is connected to the
wireless communication funciion unit 13, and controls
input/output of the display function unit 12 and the
wireless communication function unit 13 in a centralized
manner. For exampie, the main contrel unit 14 receives the
outer-shape information D1 and coordinate information D2
that the wireless communication function unit 13 received
from the portable telephone Zc¢, outputs the cuter-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
displavyed 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 intc and from which
information can be randomly written and read), and the like.
[o111]

The display function unit 12 1s connected to the main



control unit 14 and has a function of displaying the outer- shape image In
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,-.thesouter-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 is mounted on the

condgYice mounting syrface This is perforped,$0 @s 40 show:a Usera wiay of -
mounting the portable telephone 2c, the music player 2d, or the like. As

shathe displey function unit 12 ~forn exampte;a kguid otystalcdisplaydevice, or
a display device capable of displaying by projection is used. [0112] When

por thédatalcormiunicatisn device 05 s Configursdtin this ®ay -inca e&se €
where matching is to be achieved between the Lantenrgm%s 15 ang 27.0f the

MOVRAt Corfithunidation dévice 185 Sl the portable téiephond 2¢ and data
tel%%@g%gﬂ%%kgkpg%§sﬁyﬁgsfgbﬁéﬁﬁ@g@egmﬂﬁﬁgwﬁg§§ce mounting

mmunication function unit "13 receives the outer-shape information DI
surfremstheqoitable teleghane.2e {ie display funetionsumit- ¥6e 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 ocuter-shape image Pc ils displaved on the
display function unit 12 on the device mounting surface
hefore the portable telephone Z¢, the music player 2d, or
the like is mounted on the device mounting surface. This is
performed so as toe show a user a way of mounting the
portable telephone 2¢, 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.

[0112]

When the data communication device 105 1s 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



12 displays the outer-shape image Pc of the portable telephone 2c in
accordance with the outer-shape information DI. 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’c§r‘? 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
12 tiewirectvityef thetantenn@P? of tlie pofiable felephone Reabeifg
ali%ned via visual checking of antenna appearances. [0113] The terminal

e L geliRe 2010 Whith at4 e8mmuication - prétessing'is parformed by the o
D1, da}%goggf\e ication device 105 _is,a wireless electronig devige such as.

the port elephone 2c or the music player2d and can be applied in
comihe.data:communication systesp 509 < the teraviral device=201 hasthen

terminal information DO'. Here, the terminal information DO’ is
uniinféinatiortmandged by theterminagl device 2010Theterminak

information DO’ includes the outer-shape information D1 and the

COMEEErdiiEte FofREGGT B2 P Herd Hihe outdr-Shdheforitation rigeone
2¢ Plotmatian. fordisplavipg g elationghinsbeteendhe U:aNAReIR0Erage
Pc displayed on the display function unit 12, matching can
automatically be achieved between the twe 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 Zc
peing aligned via visual checking of antenna appearances.
(0113]

The terminal device 201 to which data communication
processing i1s performed by the data communication device 105
is a wireless electronic device such as the portable
telephone 2¢ or the music player 2d and can be applied in
the data communication system 500. The terminal device 201
has the terminal information DC'. Here, the terminal
information DO' is information managed by the terminal
device 201. The terminal information DO'" incliudes the
outer-shape information D1 and the ccordinate information
DZ2'. Here, the outer-shape information DI is information

for displaying a relationship between the outer~shape image



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 communicatipn 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.

oc 1he wireless, communication fupction it 24-s.conngeted:to1the anteni@one
27 and performs wireless communication processing to and from the data

2c cemprunicationyderdce 105 zFercexample, theowiretessccommuaicatier d
function unit 24 sends the outer- shape information D1 read from the

wheterrmriattinfoimation cstbfing it 2638 the dafeeorhfuncdtin devidd Fo% o h
when matching is to be achieved between the antennas. Similarly to the

the,iafis Tommlificafion finctioh unit13; e Wirefess” Sommunication

dev1UDEH9R MNit 24.Is provided with.a 2.45 GHz- bandmeardield wirgless:  on
communication function or a data communication method that is applied

+ hato neardield winelesss eemmupicationssuchrasiBFRe- 785 of an optimal

data communication point.

[0114]

The terminal device 201 includes, for examplie, 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 wireiess
communication function unit 24 is connected tc the antenna
27 and performs wireless communication precessing to and
from the data communication device 105. For example, The
wireless communication function unit 24 sends the outer-
shape information Dl read from the terminal-information
storing unit 26 to the data communication device 105 when
matching is to be achieved betwsen the antennas. Similarly
o the wireless communication function unit 13, the wireless
communication function unit 24 is provided with a Z.45 GHz-
band near-field wireless communication function or a data

communication method that is applied to near-field wireless

communication such as RFID.



[0115] 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 fom 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. [0116] The
{Oﬂegljninal-information storing unit 26 functioning as a storage unit is
connected to the main control unit 25, and stores the terminal information
DQ@Higue to aderminal devicesuchasthempertable telephoneZcrerithes
music player 2d. The terminal information DO' is the outer-shape
cominferhvation Di £ e Edrdinge inféfmatisiiDEC T el s input/output of
terminal-information storing.unit 26, for example Iﬁhez &:OOJ’EdAI%aLe minal-

thejforhfation D2 AL dicatdS s prédetermined  data communication poit.
insHefe,in addition to the terminal;information D felephone-numbert 2g,

information, user inférmation, and the like are stored. [0117] - 79

the information storing unit 29, and the input unit 30.
Similarly to the main control unit 14, the main control unit
2% is constituted by a CPU (central processing unit), a ROM
(read-only memcry), 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.
[0116]

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' unigue to a terminal
device such as the portable telephone 2c¢ or the music player
2d. The terminal information DO' is the outer-shape
information DI + the coordinate information D2'. 1In 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 D0', telephone-number information, user
information, and the like are stored.

[0117]



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: HDD) 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.
[0118] The display function unit 28, the information storing unit 29, and
thBsnpltaurit30rarexgoninettetto- thermaine tonol-unit-25 nd &re used
when data communication processing is performed. For example, an

nonYnhgs shewitigthay dita cofimamicktion proceSsing i befmy performed, a
inedlie nage. and.the jike are displayved on dbg,display;upston; unit28,ge
DAt sén "the data co 1 ICe

sent from communication device 105 (downloaded
di sinfaumpation) s, stared insthe information, stesing unit.29.IMereayerdi@r i es
case where the terminal device 201 is a digital camera or the like,
are stikimage sinformatioh is-stored: éacoumuiated) in-therinfornmation sstekkg and
unit 29, and when data communication is performed, accumulated

thagtiifmagé itrniation (ihfefmaticn BBE fupiSadety s trafSferred f'om the

out§¥92ﬁ§§gy¥§ é%%%%qgaf§9 and the coordinate information

D2' are used to display the outer-shape image Pc of the
portable telephone 2¢ or the like. The terminal information
DO' is expressed using, for example, bitmap information.
[c118]

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
anit 28. Data sent from the data communication device 1005
{downloaded information) is stored in the information
storing unit 29. Morecver, in a case where the terminal
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



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- imagesinfarmation accumulated in the
information storing unit 29 is checked, or the like. (0119] If the terminal
device 201 is configured like this, in a case where matching is to be

42+ 8chigyed befween the fwo, antennas 13 and,27 and-wireless data . i

communication processing Is to be performed, the wireless

un i EOMmMUNiGations funetien unit24-sends the-guiershape nformation ton i ¢
the data communication device 105 when matching is to be achieved

26, betwesrvheadntesnassThus, if tweportable tEléptivhe 2¢0fthe likedsthe
mounted so as to be aligned with the outer-shape image Pc displayed on

Likfhedisplay funchion UriE2-BF thedaia Corfmurication déevice 108,
s oJiAiching ean automaticaly be achieved bepwoan Mefwagnienaes 45 . o

and 27 "in a self-matching manner, without the antenna directivity "#15 o

maythe-data compmunigation devige 105 and thesantenna-directivity #27-0f the
terminal device 201 being aligned via 81
processing ls 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.
[0119]

If the terminal device 201 is configured like this, in
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, 1f the portable
telephone 2c¢ or the like is mounted so as to be aligned with
the outer-shape image Pc displaved 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



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.
[01201 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 aegérib_ed. The display function unit 12 of
the data communication device 105 shown in Fig. 16A has the display
area |. The display area | has a matrix shape in which the number of

V15 piKel$ ES hofidothl ARSEIRMAIFBRERE 8Fe&oN) is Aldnd theSAdmber of

ixels in a vertical direction (in a column direction) is B. If expressed in.

o I oriTHE Sy X et oo e device Boniog b w0

ana Serface of the-display funetiop; unit 32, the display, area.k isigxpressed in
coordinates (x,y) _ (0, 0) to (C, 0) in a row direction and is expressed in

comg@oandinates{x,sp) @@y DYto edordinates (©,:12) incbdlamincditectiont m
this example, coordinates (X, y) = (c, d) of a feeding portion for the

the aftehrialls afé getd tHecooidirle MomTatibn B2 <ifdiclingtHe

wl%%rordinates (c, d) is a specified bit indicating a data communication point
0

‘the data communication device 105. - 82 -

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 1Z of the data
communication device 105 shown in Fig. 16A has the display
area I. The display area I has & matrix shape in which the
numper 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) 1s 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 &
row direction and is expressed in coordinates (x, y) = (0,
D) to coordinates (C, D) in & column directicon. In this
example, cocrdinates (%, y) = (¢, d} of a feeding portion
for the antenna 15 are set, the coordinate information D27
indicating the coordinates (¢, d) is a specified bit
indicating a data communication point for the data

communication device 105.



0121] According to an exemplary image of the terminal information DO
shown in Fig. 16B, the outer-shape image Pc of the portable telephone 2c
or the like is displayed on a bitmap area llc in digital representation. The
bitmap area llc 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 thecbitmap area llc 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

0 ' we position coordinate system XY defined on the device mounting
Surface of the display function unit 12, the bitmap area ll-_ is expressed
in coordinates XYkt (Q:Qnte (Ms-0) imagew direction anexcoerdinates
(x, y) = (0, N) to coordinates (M, N) in a column direction. In this example,

infeaeardinates 1Y Yy) shiownn)of & feedidg portionsfop tHezantehag27iareset Fc
the coordinate information D2' indicating the coordinates (m, n) is a

of &hecifisd bt dicaER daticamntinication pofst foF the %haﬁ%d on a

o c{SlePhone 26, (0123] In this example, in espense fo (O-f).ofcashbit She.

iIc has & matrix shape (M x N bits) in which M-bit pixels
are arranged in a horizontal direction {(in a row direction)
and N-bit pizels 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
dimensicons of bitmap are the same as the dimensions of the
display device of the data communication device 105.
[0122]

That 1s, if expressed in the position coordinate system
XY defined on the device mounting surface of the display

function unit 12, the bitmap area IIc is expressed in

coordinates (x, y) = (0, 0y to (M, 0) in a row direction and
coordinates (%, y) = (0, N} to coordinates (M, N) in a2
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)
ig a specified bit indicating a data communication point for
the portable telephone Zc.

[0123]

In this example, in response to (0, 1) of each bit, the



outer-shape image Pc is developed (expressed) in the bitmap area tic.
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 lic, a logical value in a solid black portion is, for example,
"0". Portions that are not included iR thé outer shape and surround this
outer- shape image Pc are expressed by white square portions whose
logical value is "1". This is because the outer-shape image Pc is .
out gisphaysacon BiebitRap afed HET ARfA rEFreseftiion. Hithis\way thear
__terminal information DO’ is expressed using.bitmap information, such a
3T€fhe elter- shape IhfSTmAtion Di and the c%oréﬁla?&?njf&%?aetio%%f‘.l?stz%)y
ma 1 Next with ieference ta Fig114, apexample of the, puterrshape imageRe »
displayed on the display function unit 12 will be described. According to
shathe example afdbhe =displayed opter-shape,image Ro:showr jn Eige 17, in
the position coordinate system XY defined on the device mounting
prodatacsioftherdisplay Fctontunit-£2, the 3ivdin €bntrBF uRft143¢ortrols
the display function unit 12 in such.a manner that,ghe cgort':dinate

te L ohdtion™ D2 ndicating the “Cootdimates (% 91 = (€, &)'matthes the able
tel%%ﬂgggﬂ%ésﬁn this bitmap area 1lc, a leogical value in a
solid black portion is, for example, "0". Portions that are
not included in the outer shapse and surround this outer-
shape 1lmage Pc are expressed by white sguare portions whose
logical value is "1". This is because the outer-shape image
Pc is displayved 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 DI and the coordinate information DZ'.
[0124]

Next, with reference to Fig. 17, an example of the
outer-shape image Pc displaved 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 (%, y) = (¢, d) matches the coordinate



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 llc 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 (O,
D) in a column direction of the bitmap area lic are allocated to the
coordinates (x, y) = (0, 0) to (0, D) in a column direction of the display
area |, respectively. Thus, the directiyity-#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

i neihe directivity #27;(cqordinatgs of the feeding portion) of the,antenna 27;) .
which is a specified bit of the data communication point for the portable
[01telephone 2c. [0126] Next, with reference to Fig. 18, regarding a wireless
processing method according to the present invention, exem Ia% data
commkiEatiGn protessingFerft Med iR 356 Jatd commimiéatior? systém (-
5 500 will be described. A segu%nqce g?g{% §h0\é"3'§'ei2 Fﬂ' .C18a§:hows a JE%‘%% g
) $8qfedcdinWwirdless Communication proceséing performed between the
to g%@ commynication device, 105 ang the portable-telephone 2¢. {0427] -
direction of the display area I, and the coordinates (x, y)
= (0, Q) to (0, D) in a column direction of the bitmap area
TIc are allocated to the coordinates (%, 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 #27 (coordinates of the
feeding portion) of the antenna 27, which is a2 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 wilil be described. A seguence
chart shown in Fig. 18 shows a frame seguence in wireless
communication processing performed between the data
communication device 105 and the portable telephone 2c.

[0127]



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 415 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-ac¢hieving matching between the
antennas and used for achieving matching for the antenna 27 with
respect to the antenna 15, and performs wire'less communication
praeessing Aeecaseine which; asenimatchingnistoibe athieved betnesns
the antennas, the portable telephone 2c¢ sends the terminal information
da t pCotETHe data tommunieafohiasvies 105 aherthe dats CotRmunication -
device 105 receives the inal information, DO from_the portable.
comighine 56 afd dspiay the GLter. Shapatvagh P SHRE porabre
netelephone.2¢ on the display. functiongunit 12,in accordance With e -t 1 on
terminal information DO’ will be described as an example. [0128] In step
uniSTHE the data:cammunicatiomdevice 05 Sends the beacdn framevElkatl ess
regular time intervals. Then, if a user brings the portable telephone 2c or
comphEfikesrieditto Pe et BothtRicalich 86Vied 105, EstepSTH2! théat

ortable telephone 2c receives the sent beacon frame F.In - , .
incguées t%epantenna S% %aJ}ng tThe preéé&ermmm&?quectlvlty

having

#27, has the terminal information DO used for achisving
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 achleved 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
DC' from the portable telephcone Zc and displays the outer-
shape image Pc of the portable telephone 2¢ on the display
function unit 12 in accordance with the terminal information
DC' will be described as an example.
[0128]

In step S8T51, the data communication device 105 sends
the beacon frame Fl at regular time intervals. Then, if a
user brings the portable telephone Z2c or the like near to
the data communication device 105, in step 3T3Z, the

portable telephone 2¢ recelves the sent beacon frame Fi. In



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. Thereatter, the portable telephone 2c receives the connection

request frame F3, and sends thé céfnection 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
respelepkorie 2t drd berdsthef termindlinformationpedUast frafie FBAS Hd - ©

portable telephone 2c in step ST56. Thereafter, the portable teleép?one .
teloghedsives thieferinalnfofMatci reduist frafme™ £57 and $8nds the © =°

terminal-information respanse frame F6 to the data communication

dat%e\cfi%e YRS elﬁ)gT%%%}k%ﬁwis{%tr?rﬁe, in the portable telephone 2c, the

[ o1 terminal information DO’ is read from the terminal-information storing unit
26, the terminal information DO' is written into (added to) the
teffhinakimfermationurespense franevEe; sandthe terminak dnfonmatienmina L
response frame F6 is sent to the data communication device 105. The

not el iRrormansit DT i HHE dutér-ShaperiRformatioR DI the << 2nd

senggo%mgu%ggggglng_égghest frame F3 tc the portable

telephone 2¢ in step ST54. Thereafter, the portable
telephone 2c¢ receives the connectlon reqguest frame F3, and
sends the connection response frame F4 to the data
communication device 105 in step ST35. The data
communicaticn device 105 receives the connecticon response
frame F4 from the portable telephone 2c¢, and sends the
terminal-information reguest frame F5 to the portable
telephone 2c in step ST56. Thereafter, the portable
telephone Zc¢ receives the terminal-information regquest frame
FS, and sends the terminal-information response frame Fé6 to
the data communication device 105 in step ST57. At this
time, in the portable telephone Zc, 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 F%, and the terminal-
information response frame Fé6 1s sent to the data
communication device 105. The terminal information DO' is

the outer-shape information D1 + the coordinate information



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. 16B is
allocated to the display area | shown in Fig. 16A and the outer-shape
image Pc of the portable telephone 2¢ 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 D2’ that indicates the data communication point for the
portable telephone 2c to match the coordinate information D2' that

[ 01 Bwicates the data communication point of the data communication device
105 and displays the outer-shape image Pc. [0131] In the
abbveidestlibed framesegushces everytHiAY IS autdmaticaty ipetforiied,
the user operation in which the portable telephone 2c is rou}ght near to

te T data’ Lommlinication Geice' 165 cadbes the data ConinuRication =
£ 198Yi66 40510 halt after displaying of the, outer shape of e pogabler 1e

telephone 2c. Then, a user who handles the - 88

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
aliocated to the display area I shown in Fig. 16A and the
outer-shape image Pc of the portable telephone Z2c¢ as shown
in Fig. 17 is displaved on the display function unit 12 of
the data communication device 105. At this time, the data
communication device 105 causes the coordinate information
D2' that indicates the data communication point for the
portable telephone 2¢ to match the coordinate informatiocn
D2' that indicates the data communication point of the data
communication device 105 and displays the outer-shape image
Pe.
(01311

in the above-described frame sequence, everything i1s
automatically performed, the user coperation 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 cof 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 communication device 105. Thereafter, in step ST59,
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 thé 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

porPreaessing fogthe, music player2d imthedataseqmmumicatinarsystem 560a s
will be described. In the above- described data communication system

to 1500awhendhe miusic Player2das shown in Frpd98s bidught mead the the
outer- shape image Pb of the music player 2d is displayed in such a .

A1 spddnher thattit Graduamr efrergés bRThE didplay finttion tnttor2. 61351°
105 Themusic player 2d functions as a;secongd.wireless, glectronic device ; oy,
E?gé” the antehna 27 having tiw [ i Vi ]

inclu e ante e predetermined directivity #27 and has
prothesterminal sinformatign DO -ysedkfox achievingrmatehing betweenntbedata

antennas and used for achieving matching for the antenna 27 - 89
communication device 105 to the portable telephone Zc,
or/and, in step 5T60, wireless data communication processing
(uploading of data) or the like is performed is performed
from the portable telephone Zc¢ 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
plaver 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 12Z.

[G133]

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



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
(BluetootY). [01341 In this case to@, @after a beacon frame is received,
marching is achieved between the antenna 15 and the antenna 27 of the
music player 2d and the data communication device 105 having a

w1t wireless.communication.fuagtion, andyvireless qrecessingsrperformed.
For example, after step ST51 to step ST57 shown in Fig. 18 are

devpetfoirhéd, mrstep STE8rite wilteristapecinmaye Pd of thenmpsieqsiayen d -
2d is displayed on the display function unit 12 in a layout in which the

The JRBEMIRAHES oP e arteAng 180F e datd-communicaliof Pdevice 105 °
... matches the. directivity #27 of the antenna 27 of_tl sic.player.2d. At
< THS S 18 gy T ‘Ui 15 Aoy (R S Shapd imee A"

InsSlds Caslhndg
| €, the |spray tnction uni ter-shape image P
=149nthe device mounting.suface as,an grangement position of the-musice

player 2d so that the display function unit 12 guides the music player 2d
mus {specifieceterminat deyic€2013 teapimountng péStuke withamhichear-field
favorable data communication - 90 '
wireless communicaticn function, such as Bluetooth
{(Bluetocoth).
[0134]

In this case too, after a beacon frame 1s receilved,
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 3T51 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 functicn unit 12 guides the
music playver 2d (specified terminal device Z01] to a

mounting posture with which favorable data communication



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 500 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 commungcation 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

proleleBhope 26, the datacommunicationdevice 10% receivessthererminghe
information DO' = (D1 + D2') from these portable telephones 2c and
dat displays.the cutersshapeintag el PE op thef pontable atele phone 2o theon
~display function unit 12 in accordance with this terminal information DO', |
witvithbat prestoriny-thes terfiinal enmstion DO Tegardtigthe Poitbiea - +or

Dméeéespsq%nes 2C. OéLBe(S]( Thugé atching can be achieved between the data

PO Gmmumcation devicé 105 and the terminal device 201 such as the

[ 01 Rortable telephone 2c or the music player 2d at an optimal wireless
processing point. In the above-described example, when matching is to
beTachieMed betweenther@lng to the data communication system

500 and a wireless pfocessing method as the fifth emboediment,
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
Zc and displays the outer-shape image Pc of the portable
telephone 2¢ on the display function unit 12 1n accordance
with this terminal information DO', without prestoring the
terminal informatiocn DO' regarding the pertable telephones
ZC.
101367

Thus, matching can be achieved between the data
communication device 105 and the terminal device 201 such as
the portable telephone Z2c or the music player 2d at an
optimal wireless processing point. In the above-described

example, when matching is to be achieved between the



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 ofth%lp(irtable 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
ant o ajesiredl datg cormdficaticieproeessifg can®Be edecuted Hetwesr ©

the data communication device 105 and the portable telephone 2c. [0137
tel$R{S Sccording th'thie BAET Sof %%at%%e syStént ,echegsgrd?eSss{o H

aliﬁgéeﬁ 9f the texrminal device, 201 such as the.. pgrtable telephone 2¢ orthere

usic player 2d, in a state in which matching has been optimally
d1spchieved between the two antennasslhiand 27odesirgd-dataon device
communication processing can be executed from the data communication
105 devise d05to thenportabladglephcre’ 2B cthé MusiE playet R 6 the ket v o
Thus, there can be provided the data communicatior. se%/stem 500 that can

n
AN EIEdata CHMMERICRTIGA procesting thfough'a Simplecuser peratichin -~

user operation in

themg%%gﬁgéegggg%g?wgﬁ%O;fycgfS%%e 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 dats communication device 105 and the portable
telephone 2c.

10137]

Thus, according to the data communication system 500,
regardless of shape of the terminal device Z01 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



as the portable telephone 2c or the music player 2d is mounted on the
device mounting surface of the data communication device 105. [01381
[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 20% sich-as the portable telephone 2c or
the music player 2d. The data communication device 106 receives the
identification information D3 (unique terminal information DQO') from the

as PoHapletelaphone2c.attheavireless- communisation funglion ziit 13, and
displays the outer-shape image Pc corresponding to the portable

moutelephane 2edn @ecordanceuwith the identification informatiert ©3 received
from this portable telephone 2c (fourth wireless processing system).

comrggtaAdcttdingtothe tata communication system 600 shown in Fig.

rmé& the data communication device 106 functioning as a fourth wireless

- ectronic device includes the per-model information storing unit 16. The

(51 Permedel information storing unit 16 functions as a storage unit, is
connected to - 93

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 DC' regarding the terminal device 201
such as the portable telephone 2¢ or the music player 2d.
The data communication device 106 receives the
identification information D3 (unigue terminal information
D0') from the portable telephone Zc at the wireless
communication function unit 13, and displays the outer-shape
image Pc corresponding to the portable teiephone 2¢ in
accordance with the identification information D3 received
from this portable telephone Zc (fourth wireless processing
aystem) .

(01391

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, 1is connected to



the main control unit 14, and stores the outer-shape information DI 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 D3. 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. [0140] The data commuaication device 106 obtains the
identification information D3 from the portable telephone 2c, reads the
outer-shape information DI and the coordinate information D2' of the

-hePQUable telephgne 2¢.from the pgry modeldnformation storing-upit16 in

accordance with this identification information D3, and displays the
infoutesshape rimageiPeiof thespertable telephone2e ohcthemisplay the
function unit 12 on the device mounting surface. As a result of this display
terbeéing petforined, #ithessiah embbdimentibelsifmilafy ¢ s fifttrc or the
embodiment, the data commupication device 106 c?g ﬁutomatically
ep

mus fpRyAKE odter-SRAPE Tags Btf the poftabiéte ha 2cthrough an
mfgeﬁ@&i%ﬁn which a,user brings the portable telephone 2¢,near todhe,,

ata communication device 106. A user can perform noncontact data

exaSQMEURICation pracessing bavingangh rpowerefficiencyfor yatous
terminal devices 201 such as - 94

information used to identify the model of the portable

telephone 2c¢, the music plaver 2d, or the like.

[014G]

The data communication device 106 cbtains the
identification information D3 from the portable telephone Zc,
reads the outer-shape information D1 and the coordinate
information D2' of the portable telephone Zc 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 Zc con the display
function unit 12 on the device mounting surface. As a
result of this display being performed, 1n the sixth
embodiment toco, similarly to the fifth embodiment, the data
communication device 106 can automatically display the
ocuter-shape image Pc of the portable telephone 2c¢ through an
operation in which a user brings the portable telephone Zc
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



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. [01411
Next, with reference to Fig. 21, exemplary data communication
processing performed in the data communication system 600 will be
described. A sequence chart showrsin 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

+he POHAPIG telephone 2¢. {Q1421 4R this example,@casejsassumed.in Here,
which wireless data communication processing is performed between the

in Hatp communicatiordeviced0b that inelusesthe pepntodet information 25
storing unit 16, the antenna 15 having the predetermined directivity #15,

thoandihe displapfuhctioriuRitl £2 bhthe %%%Fé@%é@&wgﬂs&“ﬁh@ce%%h

rforms wireless co nication processing and the terminal devi
oo PRGBS THE ahmEE27 WG the pHciEhhngH AnEaly 07" 7

A" aine. n
aving the predetermined directivity
desDashe terminal infopmatien DQ' usediforachieving matching between

the antennas and used for achieving matching for the antenna 27 with
[ g1respect to the antenna 15, and performs wireless communication
processing in accordance - 95

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 Zc.

[0142]

Tn this example, & 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 D0' 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



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-aécordance with the identification
information D3 will be described as an example. [0143] In step ST61
shown in Fig. 21, similarly to the fifth embodiment, the data

w1t ICOANAURigatien devige 106 sengsithe theaconframe khatregulartine
intervals. Then, if a user brings the portable telephone 2c or the like near

wheo the data cormmunicatioredévies 106PRitstes STE2S thef6rtasle . the
tel‘eihone 2c receives the sent beacon frame Fl. In rgétponse to this

Lor

&n ft%trﬁé)?lj i step ﬁégsthg p%rﬁ%%“t&@ph&n %’%@na%«?(} -
che a e

e data communlcatlon vice 106 receives the terminal
dev P@@f'Q@@naﬁﬁ@m%kF@ framdhe pariable-telephone2e, apd1 sends:the: ves

connection request frame F3 to the portable telephone 2c in step ST64.
the Thereafter Ltherpgortable 206 DO’ = D3 from the portable
telephone Zc¢ and displays the outer-shape image Pc of the
portable telephone 2¢ on the display function unit 12 in
accordance with the identification information D3 will be
described as an example.
[0143]

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, 1f a user
brings the portable telephone 2c or the like near to the
data communication device 106, 1in step ST6Z, the portable
telephone 2c receives the sent beacon frame Fl. In response
to this beacon frame Fl, in step 8T€3, the portable
telephone 2¢ sends the terminal notification frame F2 to the
data communication device 106.

[0144]

The data communication device 106 receives the terminal
notification frame ¥2 from the portable telephone Z¢, and
sends the connection reguest frame F3 to the portable

telephone 2c in step ST64. Thereafter, the portable



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. Thereatfter, the portable telephone 2c receives the
terminal-information request franme F5,-and sends the
terminal-information response frame F6 to the data communication
device 106 in step ST67. At this time, in the portable telephone 2c, the
teldgentificatian irformatien D3:isaead from the teeminad-inférmaatiori'storiagd
unit 26, the terminal information DO’ = the identification information D3 is
sengFittehsnto (el Y6y theteRAkaR inforffatiélt résSponsd frEmé F6, and

the termlnal |nf rmation &%pons fcrame E%g semtot % daata
Com%gﬁ]jfﬁumcgtmn device 1 {6f4§] Rhex? e data communication device

comtQ8 feceives the. terminalipformationsesponse-frame &6 framthesonse

portable telephone 2c, and executes terminal-model determination
f rajpeocessingain ste: SF68: Acderding tocthisprogessing,hestetimindte
information DO' = the identification information D3 is extracted from the
te rigrfinallinforration tespotidesfamé FBieTRe mia E6ftrél Rttt 6f the

data commun catlon devi 7
telephone g] l tep §?6é) Thereafter, the portable

telephone 2c¢c receives the terminal-information request frame
F5, and sends the terminal-information response frame Fé6 to
the data communication device 106 in step ST67. At this
time, in the portable telephone Zc, the identification
information D3 is read from the terminal-information storing
unit 26, the terminal information DO' = the identification
information D3 is written intoe (added te) the terminal-
information response frame F6, and the terminal-~information
response frame F6& 1s sent to the data communication device
106.

(0145}

Next, the data communication device 106 receives the
terminal-information response frame F6 from the portable
telephene 2c¢, and executes terminal-model determination
processing in step ST68. According toe this processing, the
terminal information DO' = the identification information D3
is extracted from the terminal-information response frame F5.

The main contreol unit 14 of the data communication device



106 uses the identification information D3 as, for example, an address,
and reads corresponding outer-shape information DI 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 ST69, the
outer-shape image Pc of the portable telephone 2c is displayed on the
display function unit 12. In this exagple-too, similarly to the fifth
embodiment, the bitmap information regarding the portable telephone 2c
shown in Fig. 16B is allocated to the display area | shown in Fig. 16A,

106 and the oytershape:image Re,af the pertabledelephone 2casshowmin e,
Fig. 17 is displayed on the display function unit 12 of the data

an sammunicationd devicesl 06 At dhis dindg, the data cormnaurdcatiohcdevige. on
106 causes the coordinate information D2' that indicates the data

D1 esmnaiiEaticrRp6int for 56 porabletélephbhB 2elts RIS L

. _.coordinate information D2 that indicates the, power supply point of the
InfGaiebommunication device 1 and% }éspfayégiﬁe%%f{;e&*sré%e%%ge Pc.

e ri0147] Indhe aboyg-described frame-sequence; similarlyto the: fifth or the
embodiment, everything is automatically performed. The user operation in

muswhichithederminal deviee 204 isueh as - 98

[0146]

Then, in step 38T69, 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 2¢ 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 2¢ as shown in Fig. 17 i1s 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 communicaticn point for the portable telephone zZc to
match the coordinate information DZ' that indicates the
power supply point of the data communication device 106 and
displays the outer-shape image Pc.

(01471
Irn 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



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 communication 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

¢ he CRMPIUNIGRLIQN. PLOCLSSING IS &eéf%@sggm ihe poxtablefelephepe 2c to

the data communication device 106. [0148] In this way, according to the
com@dataicerammicationsystent 600.as the: sixthdembodimnentninc case:

where matching is to be achieved between the antennas 15 and 27 of the
devigrmindl 6dévica 20t suthas the porabld lésphdne2@and thedatas ©F

__communication device 106 and wireless data commuynication procesging

theing e pefornied the itfe i‘f:iCatigﬁeiﬂfor%a%ﬁ11’33W [&%stored inThe ~ ¢
poriSminal device 201, The jdentification information D3 is infarmatiopused - 5

to read the outer-shape information D1 + the coordinate information D2’
to fox displaying aselationshiphetweesithe sutershapecimdgePs ot thetike he

and the antenna directivity of the - 99

display function unit 12 of the data communication 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¢c. In step ST71, wireless data communication
processing'is performed from the portable telephone Zc 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 1is to
be achieved between the antennas 15 and 27 of the terminal
device 201 such as the portable telephone 2¢ 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 DI + the coordinate information
D2' for displaying a relationship between the outer-shape

image Pc or the like and the antenna directivity of the



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-partable 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.

- e rih PEOUEls shape jimage Lo ofthe portabla-telephenerleris displayed aBed
the display function unit 12 in accordance with this outer- shape

whe infermatiomb| + the cobrdinate irfordation DR2h<[01402 Thusy sipfilarlytpect
the fifth embodiment, if the terminal device 201 is mounted so as to be

to alignediiththe Cbﬁutéi‘@h&ﬁéﬁn&é%‘@%”d}éi:ﬂ’ayé?ﬁoﬁﬂyeﬂ%ppagl%ncﬁgn
_unit 12 of the data commu |cgtlon evice 106 matchin n
BCCRhtbMAtically b qéac ieved" %etween Re Twé antennas 1 gﬁd 35y 1U°

recselfzmatching manners without the antenna directivity #150f the-datarminal

communication device 106 and the antenna directivity #27 of the terminal
devdevice 201 being akigned:viao visaallcheckingoftheir appearamces.tEhus,

in a state in which matching has been optimally achieved between the
compgiee@ion device 106 reads the oufer-shape information
1 + the coordinate information DZ' 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 2¢ 1s displayed on
the display function unit 12 in accordance with this outer-
shape information D1 + the coordinate information DZ'.
[0149]

Thus, similarly to the fifth embodiment, 1f the
terminal device 201 is mounted so as to be aligned with the
cuter-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
£15 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



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 shownlid CFig. 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

ant oyrdifferent gelers and displayed. k5] dorerderitoadisplay the cessing
outer-shape images Pa and Pc differentiated by color in this way on the

can displayfmiction UnitI2 oha détd eomprunication-devicé §U7 ofF tHe fike; ©
the coordinate information D2 that indicates a predetermined power

the shppR ot atid theScootdinate information D2' that indicates a

101 ﬁdetermined data communication point are each stored in the
" terminal-information storing unit 26 of the portable telephone 2c. [01521
[ sed2this example; ik the) portable telephone 2c, the - 101

Subseguent thereto, with reference to Fig. 22, an
example of a displayed outer-shape image 1in 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 lmage 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 coleor in this way on the display function
unit 12 of a date communication device 107 or the like, the
coordinate information D2 that indicates a predetermined
power supply point and the coordinate information DZ' that
indicates a predetermined data communication peint are each
stored in the terminal-information storing unit 26 of the
portable telephone 2c.

[0152]

In this example, in the portable telephone Zc, the



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 DI + the coordinate
information D2 + the coordinate inféfmation 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
coo information PO} =nthe iowutersshape informdaticn: B4 &thereatrdimate ned
information D2 + the coordinate information D2' to the display function
POV RRItZCRhe BisplaYy fanctidm anit 22 TRdivRILEIY- BiSPEY3 theé outér-shage:

. __.iImages Pa and Pc that can perform both favorable charging and _
1 8brable nonEONaCt Bt Comrt Sinbinng® 2

A e At AR HGE v .

uhication, on the devic mounting

£ routface inagcordance, with fhis the terminal, information DO zden 2 user
outer-shape information DI + the coordinate information D2 + the

ope caQdinate infermation: B2'.p Thus,-a yserdan-seleet gthet theouterishapear
image Pa that indicates a power supply point or the outer-shape image

to Peethda irdicates ardata copimdaitaten peint, the duterssHapaimages
Pa and Pc being displayed on the display function - 102 -

information DOQ = %hg outer—é&gﬁéyln ormatggn DL + the

coordinate information D2 + the coordinate infeormation DZ°

is sent from the portable telephone 2c to the data

communication device 107.

[0153]

In the data communication devige 107, the main contrel
unit 14 outputs the terminal information DO' = the outer-
shape information D1 + the ccoordinate information D2 + the
coordinate information D2' to the display function unit 1Z.
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 DZ'T.
Thus, a user can select either the outer-shape image Pa that
indicates a power supply point or the cuter-shape image Pc

that indicates a data communication point, ths outer-shape

images Pa and Pc being displayed on the display function



unit 12 on the device mounting surface. [01541 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 1_07. These gge displayed, for example, in
different colors. [0155] Thus, a user may select either a noncontact
charging process or noncontact data communication processing, and

uni Place the termingldevice 2 gr.the terminaldevice 201. Thus, a surface

area on which a wireless electronic’device is not placed can be utilized
' 01 forjnoncontact data communication processing or a noncontact charging
process for another portable telephone 2c or the like. Industrial
Applicability [G15615THis iierdionds significantly prefefabilé whehsapplied
_to a noncontact power_supply system that performs charging at a desired
CUtBEWErE RondbiaG data %%rﬁﬁni%&ti&ﬁlgysqgma aﬁﬁ@%d?&é:baléc téftinal

sysfigylce dhatnertorn communieation, Rigeesea el iags,and audo
information, and the like. - 103 -

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 noncentact data
communication processing or a noncontact charging process
for ancther portable telephcone Zc or the like.

Industrial Applicability
[0156]

This invention is significantly preferable when applied
to a noncontact power supply system that performs charglng
at a desired power, & noncontact data communication system
and a portable terminal device that perform communication

processing using image and audio information, and the like.



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 haViiga 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 devité,L&i¥d performs wireless
communication processing, wherein the first wireless electronic deyice

1 .redeivestthetafminaPiFtsination o the SBEdnd WitdidsS efBafrGAitd

pec.gevice, and displays.an outer-shape Image of the, secondLwireless . .
Eléctronic device on the display unit in accordance with the terminal

pe r MfoRmation.2. Jhe wireless progessing.systen aceerding ta-Glaimiking:
characterized in that: the terminal information is stored in the second
witelgss slectronicldevices ‘andt iscoliter-shape informdtiorrfot disptaying a
relationship between an outer-shape image and an antenna 104
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
+he 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



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 arvduter- 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

a1 r£espest 1o the-antenna of thexfirst wireless eleetranic rdevice: anddhedfirst
wireless electronic device includes a storage unit that stores, on a

pos pet-mrodeb dhasis, st plusality efitems Of wuter-shapelinfoimato thatcare
read using the identification information received from the second N

achiyirefsssTelbcirofic HebieRa. The Wirdie&ShroceSsing Systeratcording18°

Claim.1, fgg%act%[r)izegl in that: Ct:{:@ev‘§L%(%Bo.nd wireless electronic device is

SR louhtéd 56 as tobe alighed wifh the oliter-shape image displayed on the

3 display uypit,of the first wireless electronic devieed dihegwirelessaim 1,
processing system according to Claim 1, - 105
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-nodel
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,



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

chaf9ordinate informatign that jnfarms the first wireless electronic.deviceofice
an optimal power supply point, and the first wireless electronic device

has obtaitnsithe euier-Shage infarmationsand the coordinate information from
the second wireless electronic device and displays the outer-shape image
of tHe&Bécorfd Wireleds telech e Yevitedsn the delfice ffoemting stffages
7. The wireér%ss, processing1 system accord%pg_tto Clair% g, é:h_‘?racteri%gdnitm

&L St the Sertiinar nformatl -

& i€ idantification information Used t%eidglntﬂi/ a

<y fodel of the sgcond wireless electonic. device, the first witeless,, and

electronic device includes a storage unit that stores outer-shape - 106
supplies power to the second wireless electronic device in a

noncontact manner if the second wireless electronlc device
is mounted con 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 cptimal
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 3,
chaeracterized in that: the terminal information
ig identificaticon information used to identify a model
of the second wireless electronic device,
rhe first wireless eslectronic device

ingludes a storage unit that stores outer-shapse



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, 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 displdys 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
infdynchatacterzed octhatl ieachof the firstavirelessr electigydeviee andond
the second wireless electronic device has a function of performing data
w1 gdRmiuiieato: antthe Fivstifirdless R ibricTdevice disflays the
outer-shape im f the second wireless electronic device on the
lde%?sjpfdycﬁlﬁfgh trg § gvice moun’tlngnsurface in accordance with the

termipal-information. and .executes data cogapupication to the second

wireless electronic device in a noncontact manner if the second wireless

elecironic device is. mauniet on therdeviag mountingn sdurface. 1 dheecond

wireless processing system according to Claim 8, 07 -
wireless electronic device, and

reads the cuter-shape information and the coordinate

information regarding the second wireless electronlc device
from the storage unit in zccordance with the identification
informaticn, 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 flrst 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 communicaticon 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 B8,



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

information from the second wireless electronic device and displays the
outer-shape image of the second wirgless electronic device on the device
mounting surface. 10. The wireless processing system according to Claim
8, characterized in that: the terminal information is identification

cha information.used, to.identify ayaodel rof:the secand wirelassnelectronic
device, the first wireless electronic device includes a storage unit that

stdres outersshape: information and coerdinate isformdtion réderdingthed

__second wireless electronic device corresponding to the identification .
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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.

10. The wireless processing system according to Claim 8,

characterized in that: the terminal information

iz 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 wirelegs electronic device

obtains the identification information from the second
wireless electronic device,

reads the outer-shape infeormaticn 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. 11.
The wireless processing system according to Claim 9, characterized in
that: the second wireless electronic device stores coordinate information
that indicates a predetermined power supply point and coordinate
information that indicates a predetermined data communication point as
the same value, and displays an-outeé-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
in Faneunting-surtagenf dhe firsd wireless eleetremiepdevieadl?. Thetwirelessond
processing system according to Claim 9, characterized in that: the
wirsgesnd piretdsswlectromit idavics storés BactPofcodidinateThfdffatiiv 1 ce
that indicates a predetermined power supply point and coordinate
mouféitHatioh’ thatindicates a predetermined data communication point, and

1 displays an,quiers %@al%e image: that indicates, the.powgr sypply paigt and, |

an outer-shapé image that indicates the data communication point
cha individually-en the display unit.en sthedeviceimounting sudace ofithe first
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device

stores coordinate information that indicates a
predetermined 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 informaticn 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 Iindicates the
data communication point individually on the display unit on

the device mounting surface of the first wireless electronic



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. 19. A wireless processing method for achieving matching
between two antennas of a first wireless electronic device and a second
wireless electronic device and perféftfling 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
devimreless communication processing and the second wireless electronic
_ device including an antenna having a predetermined directivity, having
1 3erminst infoffiatiort used 16F aémeving Thafehingeiiesn antermnas -dhd <

chaggﬁggyﬁ?ggengggggwn%%%tggéggygﬁgggh{%%%ﬁxgﬂggef@gygh es
of the first wireless electronic device, and perrorming wireless

t he COMMUNICRIION processing seharacierized «in that when matching.is to be
achieved between the antennas, the second wireless electronic device

inds$ends thectesminat-sinformation e the first wirelless «letctiomnic device zand
the first wireless electronic device - 110

from each other by different colors and displaved.

14, A wireless processing method for achleving 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 terminal information used
for achieving matching between antennas and used for
achieving matching for the antenna with respect to the
antenna of the first wilireless electronic device, and
performing wireless communication processing, characterized
in that:

when matching i1s to be achieved between the antennsas,

the second wireless electronic device

sends the terminal information to the first wireless
electronic device, and

the first wireless electronlic 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. 15. A wireless electronic device that is applicable to a system
that achieves matching between antennas of two wireless electronic
devices and performs wireless processing, characterized by comprising:
an antenna having a predetermined Hireetivity; 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-teand-freranother wireless releettonie device
mounted on the display unit, wherein if information for displaying a
wiredlatienship dietween ateoutershape image and an antenna directivity of
the other wireless electronic device in a position coordinate system used

whEPRetcHing Ts 08¢ Actaeed for fiéCantennd of fHe-wireleds = =2

o1 Electronic device.is treated as ,outer-shape informatian. fhe Wireless; + 1, ¢y
processing unit recelves the outer-s ape in ormation from the other
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15. A wireless electronic device that is applicable to a
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ystem that achieves matching between antennas of two

ireless electronic devices and performs wireless processing,
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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 unilt 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. 7.6. 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 Hirectivity; 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
electrgnie ydevicesincar pesitieh gperdinatessystent nised wWhen matchingis
to be achieved for the antenna with respect to an antenna of the wireless
eleglectiohic deVieE provideiwith thé Bispiay® Tnthand a Wirdlé8¢ protessing
. urgeiit th?g perlf_lonrgng wireless communication processing in accordance with
-1 e B ?—%hape ihnformation read from the storage unit, wherein the

1 qvirelesg pracessing.unit, wwhen maiching is torhe achieved betwaenithes -

antennas, sends the outer-shape information to the wireless electronic
sy s tlevice pravided Wdth-thergisplay npitbEX.wA wireless«electronic device that

is applicable to a - 112
wireless electronic devices including a wireless electronic
device provided with a display unit on a device mounting
surface and performs wireless processing, characterized by
comprisings:

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 electroenic
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 witn 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 informatiocn to the wireless
electronic device provided with the display unit.

17. A wireless electronic device that is applicable to a



system that achieves matching between antennas of two wireless
electronic devices and performs 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; 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
sy s pesiioncoordinate system:usgdirher sratehing is: 4@ befchieved for
the antenna with respect to an antenna of the other wireless electronic
wirdéviee istreatedasioutershape informatot and infoimaticregsad-eaeading,

the outer- shape information is treated as identification information, the
cha pterShap8informatith the Wifeless processing unit receives the
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outer-s%ape mfaormatlon(%egar%Tng the other wireless electronic device
baged on;the jdeptification infarmation from the-storage unit ang displays

an outer-shape image of the other wireless - 113
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, 1f information for
displavying 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 ldentification information,
the outer-shape information,

the wirelesss processing unit

receives the identification information from the other
wireless electronic device,

reads outer-gshape information regarding the other
wireless electronic device based on the ldentification
information from the storage unit, and

displays an outer-shape image ©f the other wireless



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

el eetectiohic devide dnapasitoniceartmate systenmused-wheén miatchingtis the
to be achieved for the antenna with respect to an antenna of the wireless

out elecibhiccdeviée providéd with the display unit; and a wireless processing

gt el periomms whieless, communication igessing Jnagcordance yith,

8[he Fde‘ﬁ ﬁ?dtlo% m?orma ion read from ﬁ1e storage unlﬁ%ereln the
sysVigless processing unit,when matching js to:be achieved betweenthe

antennas, sends the identification information to the wireless electronic
wirdewee provded withdhedisplay unit.cluding a wireless electronic
device provided with a display unit on a device mounting
surface and performs wireless processing, characterized Dy
comprising:

an antenna having a predetermined directivity;

a storage unit that stores identification information
used to read outer-shape information for displaying a
relationship betwesen 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.



