S06P1002 [ Name of Docunent] Specification [Title of
the I nvention] Data Transfer System Wreless
Comuni cation Device, Wreless Conmunication N@thog .
and Conputer Program [Technical Field] [0001] Thel621002
present invention relates to a data transfer system
a wreless communi cation device, a wreless
comuni cation nethod, and a conputer programthat each
al  ow hi gh-capacity data to be transmtted between
i.nf or mat.i on aggarituses,at a high speed in a short
DE

pEPTGdCL PRET t PBRCPAEEREGPRr Iy rel ates to a data
transfer sgstenl a W reless comuni cati on device, a
W ielesef EBRmERAVeationl net hod, and a conputer program
that each allow consuner apparatuses very close to .
each othera toramaieiml 3ye temndid 1o ke oh-Capavitsatdieam Device,
such as inmage data and nusic data by wireless at a
HighlepeedompooOoitinmrdetsiped; f andl Cypptber | Aventaon
relates to a data transfer system a wreless
¢Benonical i BhetldVi ce, a w rel ess comunication
net hod, and a conputer program that each all ow
considiicti on of a device area network for
i npl enenting high-quality data transm ssion that
enpl oy SThd MB- cEaunirgaln tanmned kas A o gh dahansHh$8i
rate and a 1
system, a wireless communication device, a wireless
communication method, and a computer program that each
allow high-capacity data to be transmitted between
information apparatuses at a high speed in a short period.
The invention particularly relates to a data transfer
system, a wireless communication device, a wireless
communication method, and a computer program that each
allow consumer apparatuses very close to each other to
mutually transmit high-capacity data such as image data
and music data by wireless at a high speed.

[0002]

More specifically, the invention relates to a data
transfer system, a wireless communication device, a
wireless communication method, and a computer program
that each allow construction of a device area network for

implementing‘highwquality data transmission that employs

UWB communication and has a high transmission rate and a



SO06P1002 |low error rate. The invention particularly
relates to a data transfer system a wreless
conmuni cation device, a wreless comunication
nmet hod, and a conputer program that each all ow
hi gh-transm ssion-rate and high-quality data
transm ssion in a device area network enpl oying the

UWB conmuni cation, with avoiding deterioration of the
signal quality in the wireless section associated with

n increase in the djstance between the appar.atuses.
?%acﬁéffsanaa}&?t] 100V en i gt t Yaurar 1 sghadiesdo a
communi cation system called "ultra w deband (UWB)
EBRAURFeaEfBA" SYRRERN 2ehpFeYyesa Geryupigetipegientye, 2
band_of 3.1 to 10.6 GHz, has been attracting
Yt FBAEFBNCOTREN VB éormiiatkadi oAnd ah¢ehpiser program
contenplated to be used for a PAN (Personal Area
RNegwoeRFhi al b chighet consmhs satnonadé saadcel gls-abaliity
10 m has a transm ssion speed of about 100 Mps, and
thea pracsntabioseinhereéefias arah redessrkommphd ¢htd othe
system realizing short-range ultra-high-speed
VWAnsomssn dDoat Son expech edvé i @i dotédpioexaddh eof the
Non- Pat ent Docunent 1). [0004] For exanple, in | EEE
804nd5b. Guand: goif ofhd), wBrel £ QHSHR S5 O Sysdemiad watd an
with a packet structure including a preanble is

theyt S£€le apn ah ACELSSa k@M bSOt weed: the apparatuses.

S06P1002

[Background Art]
[C003]

In recent years, a wireless communication system
called “ultra wideband (UWB) communication”, which
employs a very wide frequency band of 3.1 to 10.6 GHz,
has been attracting attention. The UWB communication,
which is contemplated to be used for a PAN (Personal Area
Network) in which the communication distance is about 10
m, has a transmission speed of about 100 Mbps, and the
practical use thereof as a wireless communicaﬁion system
realizing short-range ultra-high-speed transmission is
expected (refer to for example, Non-Patent Document 1).

[0004]

For example, in IEEE 802.15.3 and so forth, a

transmission system for data with a packet structure

including a preamble is devised as an access control



SO6P1002 systemin the UAB comruni cati on.

Furthernore, Intel Corporation (U S.) contenpl ates, as
an application of the UW conmunication, a wireless
version of USB (Universal Serial Bus), which is S06P1002
preval ent as a general -purpose interface for persona
conputers. [0005] The UMB comrunication is a wreless
communi cation system for short-range conmuni cati on
because of its regulated | ow transm ssion power, but
al l ows high-speed wreless transm ssion. Therefore,
S¥55CRohB uhee - f&@% CeRE Ryt hel UNB WEmRIRCESi o

couple by wireless, nobile digital apparatuses such
QSTHPHRERPN cAieP ab GPRItCTRL? £oF ep? DCRIEt 2RI hppak et sksthe
to televisions and personal conputers with short

UWBt apeeeni et bbet weewl rehess peensien i ghuSpedd deaeesal
transm ssion of nusic content and inage content
Pheiebebween. v DEN6]s prethbepasts a ngorehexl tmurpose
transfer image and nusic data between plura

imt er fat ¢ ofo Appar abusescotypteas ] y the appar at uses
are interconnected via a general -purpose cable such
as[(@ AV cable or USB cable for the data

conmuni cation, or a nediumsuch as a nenory card is

physi calHey umpy edrieinteen ithe iapPRakaAtdIRSs dneintastion
if data transfer between apparatuses enpl oyi ng
WM E€RSBoB short-range communication because of its
regulated low transmission power, but allows high-speed
wireless transmission. Therefore, as a consumer-use
system, the UWB communication can couple, by wireless,
mobile digital apparatuses such as digital cameras and
music reproduction apparatuses to televisions and
personal computers with short distances therebetween, and
permits high-speed data transmission of music content and
image content therebetween.

[0006]

In the past, in order to transfer image and music
data between plural information apparatuses, typically
the apparatuses are interconnected via a general-purpose
cable such as an AV cable or USB cable for the data
communication, or a medium suéh as a memory card is

physically moved between the apparatuses. In contrast, if

data transfer between apparatuses employing wireless



S06P1002 interfaces is allowed, there is no need to
change the connectors and route a cable every data
transm ssion, which offers high convenience. In

recent years, nobile apparatuses that are provide%lO6P1002
with a wireless conmunication function for the

pur pose of exchanges of image and nusic data with a
per sonal conputer have also emerged (refer to for
exanpl e, Non-Patent Docunent 2). [0007] If the
above-descri bed UWB communi cation systemis used for
tHECH REFBsSSdAL 48R EhahgBT Bet kR APPar BP uckange the
W rel ess transm ssion of high-capacity data at a
FPBASHT SEF oANFateUbE abeaklaocKppy @éaha berpesniyedon,
al t hough the all owabl e communi cation distance is

Yhbeh, of pprarhaghvepyveniengeal slo possitdl ¢aarsappiopile
infrared conmunication or an | EEE802 wi rel ess LAN
sypaeatefcsotinat. ardomeverdedi nceh theviBless

communi cation is a short-range and high-capacity
wrrehessa coomufiugation Systeng iughe speefl edatianges of
transm ssion in an ultra-short-di stance area, such as
ama g t 21ad hinghi s peeta antt s harpe r sxgel DANfDeyt ceas el so
Net wor k) including a storage device, can be realized
byerdbe MBrepomainisatéoimp o) 1wxan €ent hsodMiEnt 2) .
communi cation allows high-capacity data such as
oMoty i mege data and  nusic data corresponding to
music in one CD to be transferred at a high speed in

a shortr Pef0Gbfre-described UWB communication system is
used for the wireless data exchange between apparatuses,
wireless transmission of high-capacity data at a
transmission rate of about 10 Mbps can be realized
although the allowable communication distance is short.
Alternatively, it is also possible to apply infrared
communication or an IEEE802 wireless LAN system of course.
However, since the UWB communication is a short-range and
high-capacity wireless communication system, high-speed
data transmission in an ultra-short-distance area, such
as an ultra-high-speed and short-range DAN (Device Area
Network) including a storage device, can be realized by
the UWB communication. For example, the UWB communication
allows high-capacity data such as moving image data and
music data corresponding to music in one CD to be

transferred at a high speed in a short period.



SO6P1002 [0008] Transm ssion systens enploying a U\B
| ow band of 3.1 to 4.9 GHz are al so being intensively
devel oped because of advantages thereof that data
transm ssion over 100 Mops i s possible without S06P1002
occupying the transm ssion band of 3.1 to 10.6 GHz,

and that an RF circuit can be fabricated easily. The
present inventor is considering the data transm ssion
systemutilizing the UMB | ow band as one of effective

MAL$¢§§§ comuni cation techniques incorporated into
no ppar at uses. [0009] However, conmunication by

use of wireless signals involves a problemin that
the si ghaA"Yuad TS i v RS Gl esgectivBh jay band of
deteriorated in association with influence of

Peti pRefaP FBE| eEtorisanbeangi hetensévehyt hevetipstance

bet ween the apparatuses carrying out the

boanuakcati advanhapast thetarf this diagaatrguahisyion over
deterioration makes it difficult to inplenent high-
iteandmbssisnpoas ebtenminhcat | oncandi i ghhquatanymission
transm ssion with a low error rate. [0010]

Pdon- Pat &nt DocloreditGHE, Nukkethddt egh romni €5rdsdtiecdN0.be
2002. 3. 11. "Ubugoe wo ageru nusen no kakuneiji
thbrbcdebandilp, Thd @&&ert inventor is considering
the data transmission system utilizing the UWB low band
as one of effective wireless communication techniques
incorporated into mobile apparatuses.

- [0009]

However, communication by use of wireless signals
involves a problem in that the signal quality in the
wireless section is deteriorated in association with
influence of péripheral reflectors and an increase in the
distance between the apparatuses carrying out the
communication. In particular, this signal quality
deterioration makes it difficult to implement high-
transmission-rate communication and high-quality
transmission with a low error rate.

[0010]
[Non-Patent Document 1]

Nikkei Electronics Issue No. 2002. 3. 11. “Ubugoe

wo ageru musen no kakumeiji Ultra Wideband” p. 55 to 66



SO6P1002 [ Non-Pat ent Document 2]
http://pcweb. nycom co.j p/ news/ 2002/ 09/ 03/ 1 O. ht n

[ Di scl osure of Invention] [Problens to be Solved b

the Invention] [0011] There is a need for the preggﬁ?looz
invention to provide excellent data transfer system
w rel ess comuni cation device, wreless comuni cation
net hod, and conputer programthat each all ow consuner
apparatuses very close to each other to nutually
transm by, wreless, high-capacity data such as

i mge dL?%né%%t%%%i%oc%Eﬁ%gd%]a hi gh speed by use of
the UWB co nication system [0012 Anot her need of
the i nviEhtR ofY P73 BrERA oed - Bxeed T o4 O Gt &0 A4 Hr dytml
system w reless comunication device, wreless
ééﬁﬁﬁﬁpéaFPoﬁfnﬁﬂﬁ@ﬁ?l@ﬁb conput er program that each
all ow construction of a device area network for

L ApPERenei kg heghofuati by thealnvansidssi on that

enpl oys the UWB conmuni cati on and has a high
trsMksion rate and a low error rate. [0013]

Furt her another need of the invention is to provide
excel | éfiteratiss ta ansferf cay Htremp i geelte Siveeronsn e¢at i on
6

provide excellent data transfer system, wireless
communication device, wireless communication method, and
computer program that each allow consumer appafatuses
very close to each other to mutually transmit, by
wireless, high-capacity data such as image data and music
data at a high speed by use of the UWB communication
system,

[0012]

Another need of the invention is to provide
exXcellent data transfer system, wireless communication
device, wireless communication method, and computer
program that each allow construction of a device area
network for implementing high-quality data transmissicn
that employs the UWB communication and has a high
transmission rate and a low error rate.

[0013]
Further another need of the invention is to provide

excellent data transfer system, wireless communication



S06P1002 device, wreless conmuni cati on nethod, and
conputer programthat each all ow
hi gh-transm ssion-rate and high- quality data

transmission in a device area network enploying tHgéF1002

UAB communi cation, with avoiding deterioration of the
signal quality in the wireless section associ ated
with an increase in the distance between the
apparatuses. [Means for Solving the Problens] [0014]
According,to_a first enbodi ment of the present
PRVEARET ORI TEABFE FEBPBYFABACE BAERCH! amRd eFOBYSER i n
which wirel ess data_transm ssion is carried out _
BePaesn hhatipafhdelied hhahatsecondsdbviceathatndadehah-
includes a UAB wireless device. The data transfer
dyalehyi Aetadesansmhgshgnnbans daaice sapeavieedoih t he
UMB wirel ess device of at |east one of the first and
supbprdidevikbesVdBdecommasiicasithe dish ameeldong he ot her
of the first and second devices, and di stance
determnation ofatisethagnateteshd nesin basedvdrebess
nmeasurenent result by the rangi ng neans, whether or
settibe dsstansecdetiveenad hendtesée ang tisecdinsk fleyd ces
-has been within such a predeterm ned range that a

Ipeedeser thaegopd oS ss] on rate and a predet erni ned

transm ssion quality can be obtai ned by U\B

g@@@m@ig@iigwuvﬂm@'gggapﬁégq§ﬁgj system al so i ncl udes
[0014]

According to a first embodiment of the present
invention, there is provided a data transfer system in
which wireless data transmission is carried out between a
first device and a second device that each includes a UWB
wireless device. The data transfer system includes
ranging means that is provided in the UWB wireless device
of at least one of the first and second devices and
measures the distance to the other of the first and
second devices, and distance determination means that
determines, based on a measurement result by the ranging
means, whether or not the distance between the first and
second devices has been within such a predetermined range
that a predetermined transmission rate and a

predetermined transmission quality can be obtained by UWB

communication. The data transfer system also includes




SO6P1002 data transfer nmeans that executes data
transm ssi on between the first and second devices in
response to a deternination by the distance

det ermi nation neans that the distance between t heS00F1002
first and second devices has been within the
predeterm ned range. [0015] The term "system' refers

to an entity arising from |ogical collection of a
plurality of devices (or functional nodul es that

realize specified functions), and it does not matter
dRet hEFalarg LabtMeRRS r BRPECEXTVEUHRY| @02 BFaREMEET bR
modul es are included in a single casing (this point : |
arsveapptiestibst hendof peandgdaesess pil opsjronsooas]a -
The present invention relates to a data transfer §
995eEn natlennsy rukti Afsbasherdetarmnaeidrenearen that
network by use of UWB commrunication. According to |
theésdksmanot beheccat ghe rfivserasy stemndaiav tars beas |
transferred between apparatuses by use of wrel ess
bacerfvackesn Therefedeterthes® tsndw. need to change the
connectors and route a cable therebetween every data

t rErd}ssi on, which offers high convenience. In

addi tion, the UWB conmmuni cation allows realization of

hi gh- speed tdata =ateM’S He@R ¥sh t3Nan entity arising from
ultra-short-di stance area. For exanple, high-capacity

TU8d Be SUCHL Be AOVG NG # NG Chat B A fMusd-£; dat a &

functional modules that realize specified functions), and

it dces not matter whether or not the respective devices

or functional modules are included in a single casing

(this point also applies to the following descriptions).
[0016]

The present invention relates to a data transfer
system for constructing a short-range device area qetwork
by use of UWB communication. According to this kind of
the data transfer system, data can be transferred between
apparatuses by use of wireless interfaces. Therefore,
there is no need to change the connectors and route a
cable therebetween every data transmission, which offers
high convenience. In addition, the UWB communication
allows realization of high-speed data transmission in an
ultra-short-distance area. For example, high-capacity

data such as moving image data and music data



S06P1002 corresponding to music in one CD can be
transferred at a high speed in a short period. [0017]
However, commrunication by use of wireless signals
involves a problemin that the signal quality in tHeP1002
Wi rel ess section is deteriorated in association with

i nfl uence of peripheral reflectors and an increase in
the distance between the apparatuses carrying out the
comuni cation. In particular, this signal quality
deterioration makes it difficult to inplenent high-
PPARERPSBH ORI r BP eMEBhFUAT CRET ORE afdn HPght Hrasfeyred at a
transm ssion with a low error rate. [0018] In
béabrageedt ha @athorfansfépdsystem according to an
enbodi nent of the present invention utilizes a
chiéit®ltleri stic that the distance between wirel ess

devi ces can be neasured at high accuracy since
comunitsata ey bycommse igfa dB Wiy elses o Siwgnalls senplioys 1s
hi gh-frequency (4 GHz) signals. Thus, in the data
inanstes systeblehi Oh-tlcapachd ys Dadal spedl &Sy MISi tthe
data and image data is transferred in a short period

at ral &5 ghs spetsh Wie Nde €ONSeher e APRATad 5e€Sa€ash with
including a UMB wirel ess conmuni cation device have

_g@fmuey\ﬁ&@i &f 2o@F Bsied 81 M Reeh o &l St ANGRY TA0M RaCdh QF MY -the
distance between the apparatuses carrying out the
communication. In particular, this signal gquality
deterioration makes it difficult to implement high-
transmission-rate communication and high-quality
transmission with a low error rate.
[0018]

In contrast, the data transfer system according to
an embodiment of the present invention utilizes a
characteristic that the distance between wireless devices
can be measured at high accuracy since communication by
use of UWB wireless signals employs high-frequency (4
GHz) signals. Thus, in the data transfer system, high-
capacity data such as music data and image data is
transferred in a short period at a high speed when
consumer apparatuses each including a UWB wireless

communication device have come within a predetermined

distance from each other.




S06P1002 [0019] The UWWB conmuni cati on enpl oys
ultra-short pulses and thus has a high tine
resolution, which permts inplenmentation of rangin

in which radar and positioning are executed. Thatsgg?looz
t he system enpl oying the UWB comunication is all owed
to have both a function of high- speed data

transm ssion over 100 Mops and a ranging function.
[0020] Therefore, in the data transfer system
a0f§6f$ng to an enbodi nent of the present invention,
da bnsfer is started in response to nerely the
operation of "bringing closer" for the apparatus by

uti|i zi TP t YR repgiiyt Ca Ut i P Ty ¢ Hel 1B sk aTe] ¢gslses
devi ce. Accordinglﬁ, hi gh- transm ssion-rate
épAmtRieabpenaahdohi ghmguatsejutipanswisshopenitt bs a
| ow error rate can be achieved. [0021] Furthernore,
implheedaebionansf eangysy eim agcdedi ngdat camd positioning
enbodi nent of the present invention, since wreless
dransressted. cathdie iexedited yat drhengtlatye righ tidal CIWE he
apparatuses are very close to each other, wreless
toansnisst bonat s aa hi ghed ransih esi oot aé ef inscel dioved high-
wi t hout the dependency of the transm ssion on the
peeephesial eAyhsRNEBNdn SHSh BS0 debles | pratd onaafidde
10
function.

[0020]

Therefore, in the data transfer system according to
an embodiment of the present invention, data transfer is
started in response to merely the operation of “bringing
~closer” for the apparatus by utilizing the ranging
function of the UWB wireless device. Accordingly, high-
transmission-rate communication and high-quality
transmission with a low error rate can be achieved.

[0021]

Furthermore, in the data transfer system according
to an embodiment of the present invention, since wireless
transmission can be executed in the state in which the
apparatuses are very close to each other, wireless
transmission at a high transmission rate is allowed

without the dependency of the transmission on the

peripheral environment, such as deterioration of the

10



S06P1002 signal quality in the wirel ess section
associated with influence of peripheral reflectors

and an increase in the distance between the

appar atuses carrying out the conmunication. [0022F96F1002
The data transfer system according to an enbodi nent

of the present invention can be applied to a systemin
whi ch each of a snmall nobile apparatus such as a

digital camera or digital audio player and an

apparatus such as casing or cradle that houses this
EEE gf Y2 hbby| &n E]B%aWé%’%geﬁFt ReFT kPRgE PEOFEa brdvY HEl
with a UWAB wireless device so that high-capacity data
3nEhugscrnaferahtphandl ratlectara asdtamanthdrease in the
bet ween these apparatuses. [0023] For exanple, in the
diatenrn htencn dhgi2ppacamesas carhpusedoun the

cradle, antennas in the UMB wirel ess devices included
.Cﬁmmgﬂhcahéoapparatuses are fixed in such a posture

that the main radio wave directions thereof are
orfjEMad toward each other and with such an

ultra-short distance therebetween that the peripheral

envi r omentdaias tnareffacts @t dnhe carimicald emn *é@ibwaqment
the antennas. Accordingly, when the digital audio

Pf ayies prSshwtisBivdit ihe eipdie, aﬁ;pﬁtﬁleﬂ ale 4 i in
the apparatuses have cone within a predetermned
wh s¢RNeLcH lof a small mobile apparatus such as a digital
camera or digital audio player and an apparatus such as a
casing or cradle that houses this kind of a mobile
apparatus with fixing it is provided with a UWB wireless
device so that high-capacity data such as image data and
music data is transmitted between these apparatuses.
[0023]

For example, in the state in which a digital camera
is housed in a cradle, antennas in the UWB wireless
devices included in both the apparatuses are fixed in
such a posture that the main radio wave directions
thereof are oriented toward each other and with such an
ultra-short distance therebetween that the peripheral
environment has no effect on the communication between
the antennas. Accordingly, when the digital audio player

is housed in the cradle, the state in which the

apparatuses have come within a predetermined distance

11




S06P1002 from each other is detected by the ranging
function of the UAB wirel ess device, and hence
wirel ess data transm ssion operation is started, so
that high- transnission-rate communication and 506P1002
hi gh-quality transm ssion wth a low error rate can
be achieved. [0024] According to a second enbodi nent
of the invention, there is provided a data transfer
systemin which wreless data transm ssion is carried
gut betMﬁen a first device and a second device that
46K PAEPUBESSE LABICHPFEPEsEYdEDF cBanThBIdARACtion of
transfer systemincludes recognition nmeans that is
Fhel bedvincabspedstione ondt henceivirehndssdebad
devi ces and recogni zes the existence of a
cEaRhaRiLeat PBnoPargbion el esardedi cee anat datah-
transfer neans that starts data transm ssion between
thengihigsiandrateconundevigeson naneéspomiseqtal aty
recognition of the existence of one of the first and
segpadidevooesibly &heowotheorofatdecdnrisé anigisesodnd
devi ces through the recognition nmeans. In this data
treisf&Er system at |east one of the first and second
devi ces may detect a communication target apparatus
by usi rgavipldd n® o Wadden ddddateky & oW tik&ention,

recognition nmeans to recognize the existence of the
CloaTRINL € ab 1+ ONi dad It dath relt £SSr eV ¢S erd2in which
wireless data transmission is carried out between a first
device and a second device that each includes a UWB
wireless device. The data transfer system includes
recognition means that is included in at least one of the
first and second devices and recognizes the existence of
a communication target wireless device, and data transfer
means that starts data transmission between the first and
second devices in response to a recognition of the
existence of one of the first and second devices by the
other of the first and second devices through the
recognition means. In this data transfer system, at least
one of the first and second devices may detect a
communication target apparatus by using a polling
function to thereby allow the recognition means to

recognize the existence of the communication target

wireless device.

12




SO6P1002 [0025] The present invention relates to a
data transfer systemin which data transfer is

started in response to the operation of "bringing

closer" for apparatuses each including a UAB wirefe&gl002
devi ce. However, the distance to a comunication

target does not necessarily need to be neasured by

use of a ranging function of the UWB contmuni cati on

like in the first enbodi nent of the invention. The

segﬁag;enbodinent of the invention is configured so
th i+ el ess data transnission operation is started
after it has been acknow edged that a comruni cation
target SAPPRERIRNG NV RIMHP R MB G T diess dajevitg@nster
exi sts within such a distance that comuni cation
fHeFeRoisWhashi Breabyrasshgr alpoftanged uhtt foFrorse heo
| i ke. The second enbodi ment al so can assure high-
thanspiesatbpnrafe bningigh-qlatety fat aappansonsss opach
simlarly. This is because it is considered that also
incluedeng oanUiB cat r ohe s andevice Whildweeer ,palHda g sitence to
possi ble, there is no dependency of the transni ssion
ancoteun pest pher ahreavi doswentt Sachs asr ey etead atd are
of the signal quality in the wireless section

assoctad ety whid of nd | tengen@f ripest pherat 1ef laet ors

and an increase in the distance between the

PRAERL HSeSos al 1 ¥é Noh Othe tHEr s € UHBB G AOL F Idhe
invention. The second embodiment of the invention is
configured so that wireless data transmission operation
is started after it has been acknowledged that a
communication target apparatus including a UWB wireless
device exists within such:a distance that communication
thereto is possible by using a polling function or the
like. The second embodiment also can assure high-
transmission-rate and high-quality data transmission
similarly. This is because it is considered that also in
the communication range in which the polling is possible,
there is no dependency of the transmission on the
peripheral environmeht, such as deterioration of the
signal quality in the wireless section associated with
influence of peripheral reflectors and an increase in the

distance between the apparatuses carrying out the

communication.

13




SO6P1002 [0026] According to a third enbodi nent of
the invention, there is provided a conputer program
that is described in a conputer readable format so
that processing for carrying out wirel ess data  S06P1002
transm ssi on between apparatuses by use of UNB

comrmuni cation is executed on a conputer system The
conput er program causes the conputer systemto

execute the steps of neasuring the distance to a
conn&gication target apparatus based on a transmtted

or [¥%e®i ved UVB signal, determ ning, based on a
measurement result in the measuring, whether or not

the diREHNCE D the: ddhifhi eebrnarsy gt Eppamatars-ion,
has been w thin such a predeterm ned range that a

phredget épnPredidedapsapeBibarrpregand bhpt etet@enindoed in
transm ssion quality are obtained by UAB

sofmuniztatri oazdande ekecwatngo shattpranges tag afo

transm ssion with a throughput equal to or higher
thanyvangr edet ei ne hess t dd oaghpahshys MBh Icotmakh cat i on

in response to a determnation in the deternining

- abptrébesds sbanaee t Of tINEB coMtih Cedt DHn t B¢ O&tecuted on a

apparatus has been within the predeterm ned range.

ORIt er THEs €OAPUIRe RIAGARRAGHIHAY da dete thidl @mputer
enbodi ment is defined as a conputer programthat is

§?§|@éﬂn b§§_4é£e@l§@m et &padabl e £ QF FBLg Sh@Siifance to
reall ze

a communication target apparatus based on a transmitted

or received UWB signal, determining, based on a

measurement result in the measuring, whether or not the
distance to the communication target apparatus has been
within such a predetermined.range that a predetermined
transmission rate and a predetermined transmission
quality are obtained by UWB communication, and executing
short-range data transmission with a throughput equal to
or higher than a predetermined throughput by UWB
communication in response to a determination in the
determining that the distance to the communication target
apparatus has been within the predetermined range.
[0027]

The computer program according to the third

embodiment is defined as a computer program that is

described in a computer readable format so as to realize

14



S06P1002 predeterm ned processing on a conputer
system In other words, when the conputer program
according to the third enbodinent is installed in_ a

conputer system cooperative effects are exerted ®HeF1002

the conputer system so that the system operates as a
W rel ess conmmuni cati on device. By activating a
plurality of such wireless conmunication devices to

t hereby construct a device area network, the sane
effscts and advantages as those by the data transfer
By Etehtale BRI RECEBSERBIf PRsE EABBAEFENEYERFMbe In other
achi eved., [0028] According to a fourth enbodi nent of
¥REPnvEREN ORle CRBPBLEE PFOVIdBJI2ACebADNY ek pklogr bl rd
that is described in a conputer readable format so
ERAPdpheEEsSP ngnsbrltadr yhng ounpwi¢e| egstemt acooperative
transm ssi on between apparatuses by use of UNB

e6fAuhE cat £ oaxé st es ecuit Be oncmpuconpayetesystenmhdhethe
conput er program causes the conputer systemto
exetefeophratepss of werobeszi dgmhinel ext sérendevied. aBy
comuni cation target apparatus that is within such a
dtsiaateng hat p bonmubi gas f ofud® & hee commuimain 0t ion

‘target apparatus is possible, and starting data

tieans8E SSb OfhdyebWs€od t fher WBISOTaRIN £ i1t dkk, the
response to a recognition of the comunication tar get

apRaraf Bsct Hr ough Sxectl 4O 2 Pfeidie NSFAd ZdNS transfer

[0029] 15

system according to the first embodiment can be achieved.
[0028]

According to a fourth embodiment of the invention,
there is provided a computer program that is described in
a computer readable format so that processing for
carrying out wireless data transmission between
apparatuses by use of UWB communication is executed on a
computer system. The computer program causes the computer
system to execute the steps of recognizing the existence
of a communication target apparatus that is within such a
distance that communication to the communication target
apparatus is possible, and starting data transmission by
use of the UWB communication in response to a recognition
of the communication target apparatus through execution
of the recognizing.

[0029]
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SO6P1002 The conputer program according to the fourth
enbodi nent is defined as a conputer programthat is
described in a conputer readable format so as to

‘realize predeterni ned processing on a conputer S06F1002
system In other words, when the conputer program
according to the fourth enbodinent is installed in a
comput er system cooperative effects are exerted on
the conputer system so that the system operates as a
mﬁrelegﬁygonnunlcatlon devi ce. actlvatlng a

pl ur al i tYF of OTERUETE Tni e Fdn &ﬁﬁﬁﬁﬁ%’ﬁ ith tfeVidEd i o

t hereby construct a device area network, the sane
elPadivenhdlsddahiagesaasa t ROSRUBYT t HECIEIA Fhahsier

S sten1accord|ng to the second enbodi nent can be
geﬁpéﬂﬂ@a inepf gempeter heerdulehe i HRINE0080] as The realize
enbodi ments of the invention can provide excellent
daedetebnshed Bystensin reh s scoopmEr caysioem. ddvi ogher
Wi rel ess communi cati on nmethod, and conputer program
Wha@seamhealt@a/c@M§mt@nt@rmgrﬁnunmkm&@fn@r@@-um&tﬂwuﬂth
for inplenmenting high-quality data transm ssion that
enipb dyse W\BL £ oimErh Chtd ofn ad dodrasu tte hi ghs t dnf ANSHH S8 L ve
rate and a low error rate. [0031] Furthernore, the
efibodi fret s @fethed i gty etid Aom@a e Proyd than exeeldieit the

data transfer system wreless 16

;ystem operates as a wireless communication device. By
activating a plurality of such wireless communication
devices to thereby construct a device area network, the
same effects and advantages as those by the data transfer
system according to the second embodiment can be achieved.
[Effect of the Invention]

- [0030]

The embodiments of the invention can provide
.excellent data transfer system, wireless communication
device, wireless communication method, and computer
program that each allow construction of a device area
network for implementing high-quality data transmission
that employs UWB communication and has a high
transmission rate and a low error rate.

[0031]

Furthermore, the embodiments of the invention can

provide excellent data transfer system, wireless

16




SO6P1002 communi cation device, w reless comunication

nmet hod, and conputer programthat each all ow

hi gh-transm ssion-rate and high-quality data
transmission in a device area network enploying theée1002
UAB communi cation, with avoiding deterioration of the
signal quality in the wireless section associ ated

with an increase in the distance between the

apparatuses. [0032] The data transfer system

accordi,ng to an enbodi nment of the present invention
5PW@%§l&gFéopodﬁglF?angﬂéPﬂﬁas Fapmany cahdcrageiyod, and
W thout the need to grovide a wire cable between the
SPPEPAFGSsBSOP62BaFPRtoBRChheldarahighahshepmipobeBTrate

In the present invention, apparatuses to carry out
éﬂﬁahﬂggngﬂéﬂl§ﬁcHaéﬁptéyssmiﬁﬂﬁpmﬁieles@edévEc@;e@nd
thus data transfer can be executed at a hi gher speed
natgorkhempépypagi bet HAR themspeedsiand pethoagoiding |
other wreless data transm ssion systens. [0034] 1In g
tlheedavaatiansbér thyssegnatcqudi hgyt Oranhe epbodl aent |
of the present invention, data transfer can be |
statfied aBsetyabydi wptenent ingréhesoperahéofi Ofance
"bringing closer"” for apparatuses by utilizing the
vangeag thacippArdifuses.

00327
The data transfer system according to an embodiment

of the present invention allows data to be transferred

rapidly and easily without the need to provide a wire
cable between the apparatuses to carry out the data
transfer.

[0033]

In the present invention, apparatuses to carry out
data transfer each employs a UWB wireless device, and
thus data transfer can be executed at a higher speed in a
shorter period than the speeds and periods in other
wireless data transmission systems.

[0034] |

In the data transfer system according to an
embodiment of the present invention, data transfer can be
started merely by implementing the operation of “bringing

closer” for apparatuses by utilizing the ranging function

17



S06P1002 of a UWAB wirel ess device. Therefore, by
providing UAB wirel ess devices for both of a nobile
apparatus such as a digital camera or digital audio
player and a cradle that fixes or houses the nobi$@éF1002
apparatus, wireless transm ssion can be executed in

the state in which the nobile apparatus is fixed to

the cradle and thus they are very close to each

other. Accordingly, wireless transm ssion at a high
transm ssion rate can be carried out across such an

Bt fFaV¥RoPt TALSFANEEVIAGL TR FRTRsPY theaisiA s SHB
does not depend on the Eerl pheral environnment. [0035]
SiFPLeBPhdPVAERESIOF captin es andnaklyhnt appsratus heuch as a
present invention wll becone apparent fromthe

flapidal ngamabeecteddyibdl desdioprianebased ancamdle that
enbodi ment of the invention and the acconpanying
dragpngs. hpBeeef tiDesuobpt & oappdrHtavwj ngslel$H936]

[Fig. 1] Fig. 1 is a diagramillustrating a data
transfiessisystem e coxdtnged ol onehenbogt aent @idhethe
present invention. [Fig. 2] Fig. 2 is a diagram
nbbistrappbagathe i atexéd ¥hi €he dSadle and thus they are
very close to each other. Accordingly, wireless
transmission at a high transmission rate can be carried
out across such an ultra-short distance that the wireless
transmission does not depend on the peripheral
environment.

[0035]

Still other needs, features and advantages of the
present invention will become apparent from the following
more detailed description based on an embodiment of the
invention and the accompanying drawings.

[Brief Description of Drawings)
[0036]
[Fig. 1]

Fig. 1 is a diagram illustrating a data transfer
system according to one embodiment of the present
invention.

[Fig. 2]

Fig. 2 is a diagram illustrating the state in which

i8




S06P1002 a digital audio player 1001 has been housed
inacradle 1002. [Fig. 3] Fig. 3 is a block diagram
schematically illustrating one exanple of the
functional configuration of a UAB wireless devi ceS06P1002
i ncluded in apparatuses such as a digital audio
pl ayer 1001 and a cradle 1002. [Fig. 4 Fig. 4is a
fl omchart showi ng a processing procedure for carrying
out data transfer after detection of a distance by an
apparatus. [Fiqg. Fi g. is a diagramillustrating
8n§lﬁﬁ§8§i8&?1358§L¥§5nﬂp§1iﬂaﬁhpﬁﬁgdBPHSF?ahgf%rCF%dle
ﬁbﬁEted in response to operation of "bringing closer”
an apparatus. [Fig. 6] Fig. 6 is a diagram
illustrating another practical use exanple in which
dit5-tPansfer is started in response to operation of
"bringing closer" for an apparatus. [Fig. 7] Fig. 7 is
a di agriarg i 13 ust rathrpk Ml asurdmacechestatuictadrley of a
slot antenna that can be applied to the data transfer
sysuehrattoy dong ¢vamplenbddihenfuonttideal i avehtgonation
19
of a UWB wireless device included in apparatuses such as

a digital audio player 1001 and a cradle 1002,
[Fig. 4]

Fig. 4 is a flowchart showing a processing

procedure for carrying out data transfer after detection
of a distance by an apparatus.
[Fig. 5]

Fig. 5 is a diagram illustrating one practical use
example in which data transfer is started in response to
operation of “bringing closer” for an apparatus.

[Fig. 6] |

Fig. 6 is a diagram illustrating another practical
use example in which data transfer is started in response
to operation of “bringing closer” for an apparatus.

[Fig. 7]

Fig. 7 is a diagram illustrating the surface
structure of a slot antenna that can be applied to the
data transfer system according to an embodiment of the

invention.
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SO6P1002 [Fig. 8] Fig. 8 is a diagram show ng
simulation results about S-paraneters of the
ultra-short-range UMB antennas shown in Fig. 7 th

are separated fromeach other by 5 nm [Fig. 9] Fﬁ%ﬁP1002

9 is a diagram showi ng sinulation results about
S-paraneters of the ultra-short-range UAB ant ennas
shown in Fig. 7 that are separated from each other by
10 MM [Fig. 10] Fig. 10 is a block diagram
Echenatlcally illustrating another exanple of the
mgti®hal configuration of a UWB wirel ess device
included in apparatuses such as the digital audio
pl ayer HoD1 @nkf thellagram ehoong [Fimplathorriggsults s
a di agram showi ng one exanpl e of an operation
ppeekdareabimahenppaf atiis fbrraeskeetingage UWB antennas
comuni cation target apparatus by using a polling

sopeni on. F{@Destrtpt t onrof sRed enead ef Numesadis| ot ROO3F] 5
10 UWB w rel ess communi cati on device 20

mm.

[Fig. 9]

Fig. 9 is a diagram showing simulation results
about S-parameters of the ultra-short-range UWB antennas
shown in Fig. 7 that are separated from each other by 10
mm.

[Fig. 10]

Fig. 10 is a block diagram schematically
illustrating another example of the functional
configuration of a UWB wireless device included in
apparatuses such as the digital audio player 1001 and the
cradle 1002. |
- [Fig. 113

Fig. 11 is a diagram showing one example of an
operation procedure of an apparatus for detecting a
communication target apparatus by using a polling
function.

[Description of Reference Numerals]

[0037]

10 -+ UWB wireless communicatiocn device

20



S06P1002 11 UWB antenna 12 UWB RF processing unit

13 UWB baseband processing unit 14 UAB MAC | ayer
processing unit 15 . UWB DLC | ayer processing unit

102 . Band pass filter (BPF) 103 Branching filterS06P1002
(SW 104 Power anplifier (PA) 105 Miltiplier 106

VCO 107 PLL 108 TCXO 109 Pulse generator 110 Low

noi se anplifier (LNA) 111 Othogonal nodul ator 112

Pul se generator 115, 116 Low pass filter 117, 118

A/ D converter 119 Phase shifter circuit 151, 152,

153 MR igf4edma 154, 155 Integral dunp 156 FEC 157

CRC 158 Loop filter 21
12 -+ UWB RF processing unit

13 -+ UWB baseband processing unit
14 --- UWB MAC layer processing unit
15 --- UWB DLC layer processing unit
102 - Band pass filter (RPF)

103 -+ Branching filter (SW)
104"'fower amplifier (PA)

105 +- Multiplier

106 - VCO
107 -+ PLL
108 -+ TCXO
109 - Pulse generator

110 - Low noise amplifier (LNA)
111 - Orthogonal modulator

112 +- Pulse generator

115, 116 .- Low pass filter

117, 118 -+ A/D converter

119 - Phase shifter circuit
151, 152, 153 - Multiplier

154, 155 -+ Integral dump

156 -+ FEC

157 - CRC

158 - Loop filter

21




S06P1002 159 Synchronous acquiring logic circuit 161

Counter 162 Correlation detector 301 D electric

substrate 302 ... Gound |layer 303 Power feed point

304 Mcrostrip line 305 Slot 306 Conductive S96P1002

pattern 307 Electric resistors 401 UWB

transm ssion unit 402 UWB reception unit 403

Di stance neasurenment unit 404 U tra-short-range

wi deband antenna 405 Apparatus main unit 1001

Di |taI audlo pl ayer 1002 Cradle 1003 Wre cable
g FOTE NIRRT & TR bde dier cdactytitng Qut t he

Inventlon] [ 0038] An enbodi nent of the present

iLAverit iCoWinkigyl be described in detail below with

reference to the acconpanying draw ngs. 22
162 - Correlation detector

301 - Dielectric substrate
302 -~ Ground layer

303 =+ Power feed point
304 - Microstrip line

305 -+ Slot

306 - Conductive pattern

: 307e'-Electric resistors
401 -~ UWB transmission unit

402 - UWB reception unit

403 - Distance measurement unit
404 - Ultra-short-range wideband antenna
405 - BApparatus main unit

1001 -~ Digital audio player
1002 »+ Cradle

1003 - Wire cable

2001, 2002 -+ Antenna

[Best Mode for Carrying Out the Invention]
[0038]
- An embodiment of the present invention will be
described in detail below with reference to the

accompanying drawings.
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SO6P1002 [0039] Fig. 1 illustrates a data transfer
system according to one enbodi nent of the invention.

The system shown in the drawing is constructed of a
digital audio player 1001 that includes a bW  S06P1002
Wi rel ess device and a cradle 1002 that al so includes

a UMB wirel ess device. The cradle 1002 houses the

digital audio player with fixing it therein. [0040]

Bet ween the digital audio player 1001 and the cradle
1002, transm ssion of high-capacity data such as
nu%@%3%hta is inplenmented by short-range conmmuni cation
enpl oyi ng the UAB. The cradle 1002 is coupled via a

wire cable MO0 witidfeed ikaate & porsiomalsywomutagcording
(now shown) as a storage unit for nusic data. [0041]
Fbgong enbodimanesof hehst aneenniomi ciTitches wditgint alhown in
audi o player 1001 has been housed in the cradl e 1002.

the dhasisgate, cansennase?200i andi @002 isaudhe pMBrer 1001
wirel ess devices contained in both the apparatuses

1081 andidde2,a VespectéVetsy,darecd ixed 4 ncsaghe al002
posture that the main radi o wave directions thereof

- BN&t osl et Bt 1 0NeE da eAPE wDEAREsANge W ddl. SUBR: dFradle 1002
ultra-short distance therebetween that the periphera

eovEEONRAt A N@st 0 Sidestp 0y dhe, i QoMLY Cati ONtherein.
bet ween the antennas. 23
[0040]

Between the digital audio player 1001 and the
cradle 1002, transmission of high-capacity data such as
mﬁsic data is implemented by short-range communication
employing the UWB. The cradle 1002 is coupled via a wire
cable 1003 or the like to a personal computer (now shown)
.as a storage unit for music data.

[0041]

Fig. 2 illustrates the state in which the digital
audioc player 1001 has been housed in the cradle 1002. 1In
this state, antennas 2001 and 2002 in the UWB wireless
devices contained in both the apparatuses 1001 and 1002,
respectively, are fixed in such a posture that the main
radio wave directions thereof are oriented toward each
other and with such an ultra-short distance therebetween

that the peripheral environment has no effect on the

comnmunication between the antennas.
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S06P1002 [0042] The UMWB conmuni cation all ows
hi gh-transm ssion-rate and high-quality data
transm ssion in an ultra-short- distance area.
Furthernore, the UWB communi cati on enpl oys

ul tra-short pulses and thus has a high tine
resolution, which permts inplenentation of ranging.

That is, the UWB conmunication is allowed to have

both a function of high- speed data transm ssion over

100 Mips and a ranging function. [0043] Therefore,
in[qmﬁfhata transfer system according to one

enbodi rent of the invention, an information apparatus
such asthe nb} | eorpparctusuta ) ioxes il rtarmgisrg ssion-rate
function of the UMB wirel ess device to thereby
apdshitghtheal it gt date tovandel soiominicain onltsagetoriand
the data transfer is started in response to the
dpetancenanéa. " Bimdiempwlegsatie B tdwenmappar=ativs. employs
Accordingly, when the digital audio player 1001 is
housedshort heuTsadl end 1002s hde stiaigh i niahi edbsdNecion,
appar atuses have come within a predeterm ned di stance

{i O6h 86 Ot Hetmp Berflel €t Bsh byr tdhey1angi ngfuneti ehe uwn
of the UWB wireless device, and hence wreless data

- &SR 85t Dhn 0PET AL 1 Ofed St SUAHFLh o8P 2 1Mlction of high-
hi gh-transm ssi on-rate comruni cati on and high- quality

S5 ENS S84 O Y 4l B QW BFL O dcﬁtbﬁa;@%ﬁ%ﬁ e?%fanging

506P1002

function.
[0043]

Therefore, in the data transfer systeﬁ according to
one embodiment of the invention, an information apparatus
such as a mobile apparatus utilizes the ranging function
of the UWB wireless device to thereby.measure the
distance to the communication target, and the data
transfer is started in reéponse to the operation of
“bringing closer” for the apparatus. Accordingly, when
the digital audio player 1001 is housed in the cradle
1002, the state in which the apparatuses have come within
a predetermined distance from each other is detected by
the ranging function of thelUWB wireless device, and
hence wireless data transmission operation is started, so
that high-transmission-rate communication and high-

quality transmission with a low error rate can be
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S06P1002 achi eved. [0044] Since wreless

transm ssion can be inplenented in the state in which

t he apparatuses are very close to each other as

descri bed above, wireless transm ssion at a high S06P1002

transm ssion rate is allowed w thout the dependency of

the transm ssion on the peripheral environnent, such

as deterioration of the signal quality in the

wirel ess section associated with influence of

segagheral refl ectors and an increase in the distance
etwegR9 he apparatuses carrying out the

communi cation. [0045] Fig. 3 schematically

i 1 1Uttht es one exanple of the functional

configuration of a UAB wirel ess device included in

appar atsese sticte 555 Heradiggiisd iqudian gleayierlet@it cahdn

the cradl e 1002. The apparatus shown in the draw ng

thel sdetcaiuvBhichnsing sapparanised04re avd\B cIeseptd ormach
unit 402, a distance neasurenent unit 403, an

athea- shodéscahged wildebands ané bana A0 salsk B6h at a high
apparatus main unit 405. The apparatus has a function

toanstassiog ratad ais ranbdwsd i v FIESPONSEe t@egdifiency of
detection of a distance by the apparatus. [0046] The

tMB tfanstission omithd Qe pishd el B 1 €58RLHA1ON 512 as

deterioration of the signal quality in the wireless
section associated with influence of peripheral
reflectors and an increase in the distance between the
apparatuses carrying out the communication.

[0045]

Fig. 3 schematically illustrates one example of the
functional configuration of a UWB wireless device
included in apparatuses such as the digital audio player
1001 and the cradle 1002. The apparatus shown in the
drawing includes a UWB transmission unit 401, a UWB
reception unit 402, a distance measurement unit 403, an
ultra-short-range wideband antenna 404, and an apparatus
main unit 405. The apparatus has a function for starting
data transfer in response to the detection of a distance
by the apparatus.

[0046]

The UWB transmission unit 401 and the UWB reception
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S06P1002 unit 402 execute the follow ng processing:

UVWB RF processing of executing nodul ati on/ denodul ati on
processing for transm ssion signals; UAB baseband
processi ng that includes nodul ati on/ denodul ati on S06P1002
processi ng, synchronization processing. and
propagati on path nmeasurenent for baseband signals; UWB
MAC (Media Access Control) |ayer processing of
executing access control and adaptive control of the
transgiésion rate; and UMB DLC (Data Link Control)
Payér “BrotéSShhG bie ERALOVing RaREgefeAs: ofWE RF

nei ghbori ng nodes, encryption,  and authentication

PrE6EEssi-Rg. OF0B4FUtERTt Hedpt asént/ abedihhiont he
rangi ng function for neasuring the distance between
PReCgppandt Geésteverpispihen fhoophati YHBtpanshesdi on
is inplemented is realized through the UWB baseband
precessing thathentiBiesrandui ssion/deneddDdt aom t he
UAB reception unit 402. A ranging nethod enpl oyi ng
rheceNBiggmmupnchtoohzasiodescocbeding. sed gptopaget jon
Japanese Patent Laid-open No. 2004-258009 (Japanese
Patkenhedour 864940891 Whichabhdss bgenl s al TieRdya@s s e
to the present assignee. Although it is necessary
hbatstheotMBoW redess eyt €es Lont aF negedw-ihe access
apparatus, such as a digital canera or cradle, that
%%ﬂti@l dat@ A8@NSINSSEOM:rHE HF omhdedr W I 4 ek angi o9
and UWB DLC (Data Link Control) layer processing of

executing management of neighboring nodes, encryption,
and authentication processing.
[0047] |

In the present embodiment, the ranging function for
: measuring the distance between the apparatuses every time
information transmission is implemented is realized
through the UWB baseband processing in the UWB
transmission unit 401 and the UWB reception unit 402. A
ranging method employing the UWB communication is
described in detail in e.g. Japanese Patent Laid-open No.
2004-258009 (Japanese Patent No. 3649404), which has been
already assigned to the present assignee. Although it is
necessary that the UWB wireless device contained in the
apparatus, such as a digital camera or cradle, that

starts data transmission, be provided with the ranging
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SO6P1002 function, the gist of the invention is not
limted by any particular ranging nmethod. [0048] The

transm ssion and reception of UWB signals by the L%g
transm ssion unit 401 and the UWB reception unit FppP1002
are carried out via the ultra-short-range w deband
antenna 404. It is necessary that the

ultra-short-range w deband antennas 404 di sposed

close to each other obtain favorable characteristics

arding both the r flectlon characteristic¢c and
3 G-RG” cﬁﬁFaaﬁah i ENSTANECPoi AT i PPEpelBekedi BednY

Iater EOO49% The apparatus main unit 405 is
PBASE FULRECT Fgéngh%? iafe nodul e uni que to control of
communi cation operation in upper protocol |ayers and
t hel@&ppharatus itself such as a digital camera or
cradl e. The apparatus main unit 405 executes
pr ocesshiy lofasenid Higprt rans riessiron ondatfa Ui tshgrdiB by
transm ssion unit 401, processing for received data
QbﬁtUWBohr@hemLNEimecepitoﬁOUnamd4ﬂQe el revepaldn unit
control of the entire device. [0050] A description
WE| abe cadeied ant opes athonul procechre-dn@d wideband
apparatus for starting data transfer in response to
detecha o0 of the idi StedRGHAre; are@MM ¢altireR shbrt~range
wideband antennas 404 disposed clecse to each other obtain
favorable characteristics regarding both the reflection
characteristic and coupling characteristic. This point
will be described later.

[0049]

The apparatus main unit 405 is constructed of a
hardware module unique to contrel of communication
operation in upper protoc¢ol layers and the apparatus
- 1ltself such as a digital camera or cradle. The apparatus
main unit 405 executes processing of sending transmission
data to the UWB transmission unit 401, processing for
received data sent from the UWB reception unit 402, and
overall control of the entire device.

[0050]
A description will be made on an operation

procedure of an apparatus for starting data transfer in

response to detection of the distance to a communication
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SO6P1002 target by use of the UWB ranging function.
[0051] This operation procedure is based on an
assunption that an RTS/ CTS procedure is enpl oyed.
Specifically, initially an RTS packet is transnitf@gPl002
fromthe UAB transm ssion unit 401 of the apparatus

as the data transm ssion source to the apparatus as

the data transmi ssion destination, followed by return

of a CTS packet fromthe data transm ssion

destination apparatus_that has received the RTS

HACKEL. bpfoel@?] oTUbBR PEEepRREANEf THAETEPS- packet, the
UWB reception unit 402 recogni zes that the data
trBfSPt bsi on destination has been ready to receive
packets, and the distance neasurenent unit 403
measur eBhi heorkb B iwe Hromdite datleesednsn @siarsunption
destination apparatus based on the UW signal that
khstcanr REG/CHE CTScpduket is[ 6O53byeSubshepmeintiaslli,

‘it has been confirnmed that the CIS packet has been
teceiwedywehhals paykétoubl eranpditbed dishanee fwem

the data transm ssion destination apparatus is within

suehsmigsange that boghotrensnmsshpattiat gsapdle data
hi gh-quality transm ssion is possible, the UWB

ggansmlggh@ﬁ 80 tcd0dc exRe UL BSa b BNSNESSERE PLPgessing
transmission destination, followed by return of a CTS
packet from the data transmission destination apparatus
that has received the RTS packet.

[0052]

Upon reception of the CTS packet, the UWB reception
unit 402 recognizes that the data transmission
destination has been ready to receive packets, and the
distance measurement unit 403 measures the distance from
the data transmission destination apparatus based on the
UWB signal that has carried the CTS packet.

[0053]

Subsequently, if it has been confirmed that the CTS
packet has been received without any trouble, and the
distance from the data transmission destination apparatus
is within such a range that high-transmission-rate and
high-quality transmission is possible, the UWB

transmission unit 401 executes transmission processing
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S06P1002 for transm ssion data prepared fromthe

upper |ayer protocol. [0054] |In this manner, in the
data transfer system according to the present

embodi nent, the apparatus to carry out data S06P1002
conmuni cation includes an antenna and a UAB wirel ess
device that allow transm ssion of UAB wrel ess
signals even across an ultra-short distance.
Furthernore, the apparatus utilizes its UAB ranging
function to thereby neasure the di stance between the
fBEn-hars™ 8/do8t dFt3 BatRAFPanSFeR WhenUPPRT dl3Yahce
beconmes_the predeterni ned val ue. [0055] The RTS/ CTS
PrBtedbte is a comunication nethod for solving the

hi dden term nal problemin a wireless system by
stbBt?3hly data transmission in response to sending of a
transm ssi on request packet RTS (Request To Send) from

t he datn ttlteismiagiaon siourde atada dosindfiey afy sdrm
acknow edgenent packet CTS (Clear To Send) fromthe
datardinansoi sise opreaestt nahbodimdht 5 CloemaphLed 41090 to
procedure itself has no direct relation to the gist
oirtheopt edend comment ¢ oranthhBEnges aamoie- slataidred a
description therefor is omtted. [0056] 29
UWB wireless device that allow transmission of UWB
wireless signals even across an ultra-short distance.
Furthermore, the apparatus utilizes its UWB ranging
function to thereby measure the distance between the
terminals, and starts data transfer when the distance
becomes the predetermined value.

[0055]

The RTS/CTS procedure is a communication method for
solving the hidden terminal problem in a wireless system
by starting data transmission in response to sending of a
transmission request packet RTS (Request To Send) from
the data transmission source and receiving of an
acknowledgement packet CTS (Clear To Send) from the data
transmission destination. Thils communication procedure
itself has no direct relation to the gist of the present
invention, and hence a more detailed description therefor

is omitted.

[0056]
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ssogancet | etde (st epd SFat dhe seiaidesaocedid espfilable

S06P1002 Fig. 4 shows, in a flowhart format, a
processi ng procedure for carrying out data transfer

after detection of a distance by an apparatus. This
flowchart is based on an assunption that data is S06P1002
transmtted fromthe digital audio player 1001 housed

in the cradle 1002. However, it should be understood

that the sane procedure is available also when data

is transmtted fromthe cradle 1002. [0057] In
response to user-interface operation such as pushing

of a ceft%i ! BB by & WSV Feret Heo Hiidar at U oqdsdting
is to transmt data first, transm ssion operation is |
Brafeduresfep SAyrvinosept adeptahisensher afieeappetetiuson |
to start the transm ssion operation notifies the |
efherdieranpal bpfant ipsasstns. Flrisherlmadart is based on
aut henti cation processing is executed between both
theaapparbioseshat decessaryr{stepttS?)frddf the digital
aut henti cati on processing for carrying out
godnunptayeonl bel weensédeit erne nat sd1€subds. | Mowever, it
failure, the subsequent data transm ssion processing

the authentication processing has no direct relation

£Dsd hengh staof 1decrPiasented Ve IO @nhhenc®A
description therefor is omtted. 30

[0057]

In response to user-interface operation such as

pushing of a certain button by & user for the apparatus

that is to transmit data first, transmission operation is

started (step 81).
[0058]

At this time, the apparatus to start the
transmission operation notifies the other terminal of
this start. Furthermore, authentication processing is
executed between both the apparatuses if necessary (step
S52). If the authentication processing for carrying out
communication between the terminals results in failure,
the subsequent data transmission processing is cancelled
{step 83). The detailed procedure of the authentication
processing has no direct relation to the gist of the
present invention, and hence a description therefor is

omitted.
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SO06P1002 [0059] At the tinme of the data transfer
processing, the apparatuses need to be fixed with an
ultra-short distance therebetween |ike when the

digital audio player 1001 is set in the cradle 1092¢P1002
in order to ensure high-speed and high-quality

transfer operation for high-capacity data (i.e., the
maxi mum t hroughput). In contrast, it is sufficient

for the transm ssion rate in the authentication
processing to be such that wireless comunication
bet%&eh t he apparatuses i s possible, and an

ultra-short distance and the maxi numthroughput are
unnecesSarfhaintinge 9fh thee daiss dqueertf dater dgemrsifrgy, the
processing. [0060] For exanple, Japanese Patent
papdrapencilone@dOde R9881%edi srtivsas alwraeblesst distance
comuni cation systemin which one term nal sends a
thgisbetveen iiheeshenothdeddghesl sedidnalayérth@ol is
di stance between the termnals is within a

peedeh ethe nedad a0 ge0 0 Thei aubd hest | €@t d 0P OCESs figedd and
the step S2 corresponds to this registration request.

highshewl te pet weh é £emdesst Dotor hed r tihegh e S4d Aty Uhta

- request and acknow edgment processing in this patent
(DCHMENEh @l Ba x VRm | @Pp&&t[%ﬁs@@) acres$oeeh & disgt ance
a

between the termnals t the maxi mum t hroughput is

obt Al Oesht aRd 3dhe transmission rate in the
authentication processing to be such thét wireless
communication between the apparatuses is possible, and an
ultra-short disténce and the maximum throughput are
~unnecessary unlike in the subsequent data transfer
processing.,
[0060]

For example, Japanese Patent Laid-open No. 2004-
298815 discloses a wireless communication system in which
one terminal sends a registration request to the other
terminal if the distance between the terminals is within
a predetermined range. The authentication processing in
the step S2 corresponds to this registration request. It
should be well understood that the registration request
and acknowledgment processing in this patent document are
not implemented across such a distance between the

terminals that the maximum throughput is obtained, and
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S06P1002 are different fromthe hi gh-speed and

hi gh-quality data transfer across an ultra-short
di stance, set forth in the present invention. [0061%
Subsequently, by use of a UWB wirel ess signal, theSUcFL002
di stance between the apparatus to transmt data and

the <cradle fixing it is nmeasured by the ranging

function (step S4). [0062] |If it is determ ned that

the distance to the term nal as the data transm ssion
destination is equal to .or smaller than a '
SnggﬁgF#FﬁQ& dirsrahbs pdof-sreedeapd Bdehreuphéty data

r angi function (step S5), the apparatus is
FFﬁgég%édaH§°§ﬁiéndéﬂéﬁﬁrﬁhpréndﬂétgﬂaet dataforth in the
transm ssion to the cradle (step S6). [0063] On the
EEREFACY INVENEEONs det ermined that the other termna
that has inplenented authentication, i.e., the

crb@dfel] does not exist in the area within the

~specified distance, plural tines of ranging are

r epeat edililysequedt 1y héreafderof{ st dWSHirelnekd heignal, the
apparatus waits until the cradle cones into the area
dii shancehbeprednt ehai apdardi st ancetfengmit UAktd 4He the
apparatus is fixed to the cradle). 32
cradle fixing it is measured by the ranging function
(step S4). |

[0062]

If it is determined that the distance to the
terminal as the data transmission destination is equal to
or smaller than a predetermined distance (e.g., 10 cm)
due to the ranging function (step $5), the apparatus is
triggéred.by this determination to start data
transmission to the cradle (step $6).

[0063]

On the contrary, if it is determined that the other
terminal that has implemented authentication, i.e., the
cradle, does not exist in the area within the specified
distance, plural times of ranging are repeatedly tried
thereafter (step S7), and the apparatus waits until the
cradle comes into the area within the predetermined

distance {(e.g., until the apparatus is fixed to the

cradle).
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SO6P1002 [0064] Subsequently, if the other term na

comes into the area within the predeternmn ned

di stance, data transmssion is started in the step

S6. [0065] In contrast, if it is determ ned that $%@P1002
other termnal does not exist in the area within the
predeterm ned di stance (e.g., the apparatus is not

fixed to the cradle) even after the repetition of a
specified nunber of times of the rangi ng operation,

data transm ssion is cancelled (step S8), and the
pro¢eé&slng routine is termnated. [0066] |f the data
transmission is carried out in the step S6, when the
transm Sshernwindesi ried et aotgetectednibg lt enasdmto the 4
t hrough a user interface in advance has been

eunpl efiedint heeophedeterminall sestdsnae i detessrshgnbssion
i ndicating that the data has been normally received,
andsthheedala thanstes peocessing is ended (step S9).
[0067] In contrast, if the wireless signal indicating

t heoogwr mal reception of data is not sent fromthe

other termnal even after a certain tine interval,

t][wf amngrscaiwts:asrﬂal arents dat JJdrdnsES TR gl Btner
after a

terminal does not exist in the area within the

predetermined distance (e.g., the apparatus is not fixed

to the cradle) even after the repetition of a specified

- number of times of the ranging operation, data
transmission is cancelled (step 3$8), and the processing
routine is terminated.
[0066]
If the data transmission is carried out in the step
56, when the transmission of desired data selected by the
user through a user interface in advance has been
.completed, the other terminal sends a wireless signal
indicating that the data has been normally received, and
the data transfer processing is ended (step S9).
[0067]
In contrast, if the wireless signal indicating the
normal reception of data is not sent from the other
terminal even after a certain time interval, the

apparatus implements data transmission again after a
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SO06P1002 certain tine interval (step S10). This
retransm ssion operation is repeatedly carried out by

a specified nunber of tines. If the signal indicating
the data reception is not sent even after this S06P1002
repetition, the data transm ssion processing is

stopped (step S11), and the processing routine is

term nated. [0068] The present invention relates to a
data transfer systemin which data transfer is

started in response to the operation of "bringing
EEs§ain forcapphravasessearhsSifhel Wiing mtUB L amirel iess
devi ce. However, the distance to a communication
PRRgetidoessnoeprnateddnr chyrheddotd be anneasci£dedynumber
use of a ranging function of the UAB conmuni cati on

¢6r timngi ngl f urfot | iyt heimdihart e B data reception is
comuni cation) . As described above, if wirel ess data
toansanssévan opetati oni s srepatiedo®y tisé n@athe rangi ng
function of the UAB wirel ess device in response to the
staheni fis Wbih Chr & 8Es APPGT 8¢ USESphaY e £008 M 1 hi Ny the
predet erm ned di stance from each ot her, high-

biaBs8E 5134 OFc i@ € COSMERHRALA Oy and hi gh-qual ity

transm ssion with a low error rate can be achi eved. As

a [oppdiification of this configuration, another system
is also available in which wireless data transm ssion
operation iFeskai! ahbi9on' tN3tleen aCkIQY f99Rd e,

system in which data transfer is started in response to

the operation of “bringing closer” for apparatuses each
including a UWB wireless device. However, the distance to
a communication target does not necessarily need to be
measured by use of a ranging function of the UWB
commuhication (or ranging function other than the UWB
communication). As described above, if wireless data
transmission operation is started by using the ranging
function of the UWB wireless device in response to the
state in which the apparatuses have come within a
predetermined distance from each other, high-
transmission-rate communication and high-quality
transmission with a low error rate can be achieved. As a
modification‘pf this configuration, another system is
also available in which wireless data transmission

operation is started after it has been acknowledged that
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SO6P1002 a conmuni cation target apparatus including a
UVWB wireless device exists within such a distance

that comunication thereto is possible by using a

pol ling function or the like. This systemal so capféFP10C2
assure high-transm ssion-rate and high-quality data
.transmssion simlarly. This is because it is

consi dered that also in the communication range in
which the polling is possible, there is no dependency

of the transm ssion on the peripheral environnent,
SuERMEYNHet Bt POr AR T 9Rt oRPPRBA B NALC HUAIRg ya VB thereless
W rel ess section associated with influence of
peviphepaistef vethbrssapl andiscrrees ethat t emolist @ricieon
bet ween the apparatuses carrying out the

Ehanehd chsipassipDOGYY wsitescs iptl bingd findelomder the
bel ow on a data transfer systemthat enploys a

pokei nCHimnctysoreras law aladreazatinee hifgbr-ta amangisig on-rate
function according to another enbodi nent of the

amy elnt glongud DOTP] dat ot rdsmicheidd | €ahd Yadly ustihates s
anot her exanple of the functional configuration of a

WMBe wh ¢ el ©Shs devh SRded el wiked 4 s @pparald sesusuele A8 on
the digital audio player 1001 and the cradle 1002.

Theg@pparat ush St &mi%@r@a@mwpl% g B,
transm ssion unit 401, a reception unit 402, an
A& ShoF to f ange W dehands anf ea3d peripheral
environment, such as deterioration of the signal quality
in the wireless section associated with influence of
peripheral reflectors and an increase in the disténce
between the apparatuses carrying out the communication.
[0069]

A description will be made below on a data transfer
system that employs a polling function as an alternative
for a ranging function according to another embodiment of
the invention.

[0070]

Fig. 10 schematically illustrates another example
of the functional configuration of a UWB wireless device
included in apparatuses such as the digital audio player
1001 and the cradle 1002. The apparatus shown in the

drawing includes a UWB transmission unit 401, a UWB

reception unit 402, an ultra-short-range wideband antenna
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S06P1002 404, and an apparatus main unit 405. The
apparatus has a function for starting data transfer

in response to the detection of a distance by the
apparatus. [0071] The UWB transmi ssion unit 401 ap@ePl00Z
the UWB reception wunit 402 execute the follow ng
processi ng: UWB RF processing of executing

nodul ati on/ denodul ati on processing for transm ssion
signals; UWB baseband processing that includes

modul at i on/ denodul ati on processing, synchronization
APBced8fngnaflPrpFepagaridh UpAE h4fbkas Henemtramrtus has a
baseband signals; UAB MAC | ayer processing of
éxeetiiPngfaccessreongrdhtantdranaperven cespomse ofothles
transm ssion rate; and UAB DLC | ayer processing of
grbegting ménageiehancé Inei ghboappgraodss,

encryption, and authentication processing. [0072] 1In

t he0rEsent enbodi ment, when a conmmuni cation target
apparatus including a UAB wirel ess device exists

Wi t hi n el di sdrances Fircemuaii apRar aiddés t$idnui@ [Reception
including a UAB wirel ess device that communi cation

het nee t Bee appar el &ISes] 1 Swas Shbb & sd ey appdt aipls can
recogni ze the exi stence of the conmmunication target

M&@é%ﬁn?e&f C&z & broUgh RAhh1 NG APRIAts A Defore start
of data transm ssion,” and can start the data transfer
ﬁ@éé%séﬁhg for‘transmission signals; UWB baseband
processing that includes modulation/demodulation
processing, synchronization processing and propagation
path measurement for baseband signals; UWB MAC layer
processing of executing access control and adaptive
control of the transmission rate; and UWB DLC layer
| processing of executing management of neighboring nodes,
encryption, and authentication processing.

[0072]

In the present embodiment, when a communication
target apparatus including a UWB wireless device exists
within such a distance from an apparatus similarly
including a UWB wireless device that communication
between the apparatuses is possible, the apparatus can
recognize the existence of the communication target

wireless device through polling operation before start of

data transmission, and can start the data transfer after
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S06P1002 aut hentication processing. [0073] Fig. 11
shows one exanpl e of an operation procedure of an
apparatus for detecting a comrunication target
apparatus by using a polling function. In the 306P1002
illustrated exanple, data transm ssion based on a UVB
comruni cation systemis carried out between termnals

A and B each including a UMB wirel ess device. [0074]
Initially, the termnal A to request comunication

start sends a connection request packet (Con.Req.)
‘PHEPeatiAgtAcneptesessbRIcomuni cation start. [0075]

When the termnal B to receive the comunication
stB¥@7Fkquest is in a situation of being unable to
recei ve the connection request packet, the termnal B

is redarded asshmeingmuteside tdheof an operation procedure
comuni cat i on- possi bl e distance range. In this case,

theatheappaaktés NByr Noéteackngwh edganthec 4 €cept ¢ Orgdy
the termnal B, and therefore continues to retransmt

sppaestLonby equesd a pesketsy fOOTBlon | N GORHASH 1 Wt rated
the termnal B receives the connection request packet
Epamplae &é%&ﬁf¥&n§Mi§§§b§7based on a UWB communication
systém is carried out between terminals A and B each
including a UWB wireless device. |

[CO074]

Initially, the terminal A to request communication
start sends a connection request packet (Con.Req.)
indicating a request for communication start.

[0075]

When the terminal B to receive the communication
start request is in a situation of being unable to
receive the connection request packet, the terminal B is
regarded as being outside the communication-possible
distance range. In this case, the terminal A may not
acknowledge the reception by the terminal B, and
therefore continues to retransmit connection request
packets.

[0076]
In contrast, if the terminal B receives the

connection request packet form the terminal A, the.
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SO6P1002 termnal B notifies its host CPU of the
reception of the connection request packet formthe
termnal A and recognizes the termnal A [0077]
Furthernore, the terminal B sends a connection act@éptl002
(Con. Acc.) for authorizing connection as a reply to
the connection request fromthe termnal A [0078]

Upon reception of the connection accept sent from the
termnal B, the termnal Anotifies its host CPU of

the reception of the connection accept indicating
tonméetlion hothbiezattonhésonEheot etlm na¢c&tion of the
thereby recognize that the termnal B exists within
thenecbhmunieat¢on- paske bl formngee anelrhience Zonmedt i on
thereto is possible. [0079] Thereafter, the term na
Aetbabihas tlecetweditée Aconnection accept notifies

the terminal B, which has authorized connection

t hex&to, of the reception of the connection accept
(connection authorization response), i.e., the

term nalurAHSaRSE t S GIMEGEI0R aceRR! a (RFPRRSSon

[0080] Thus, the termnal B that has authorized
£OPHSEL (@ . B&:.) for authorizing connection as a reply
tq the connection request from the terminal A.

[0078]

Upon reception of the connection accepﬁ sent from
the terminal B, the terminal A notifies its host CPU of
the reception of the connection accept indicating
connection authorization from the terminal B, to thereby
recognize that the terminal B exists within the
communication-possible range and hence connection thereto
is possible.

[0079]

Thereafter, the terminal A that has received the
connection accept notifies the terminal B, which has
authorized connection thereto, of the reception of the
connection accept (connection authorization response),
i.e., the terminal A transmits a connection accept
response.

[0080]

Thus, the terminal B that has authorized connection
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SO6P1002 thereto re-recognizes the termnal A |If the
connection accept is regarded as the connection

aut hori zation response, the connection accept

response may be omtted. [0081] In this manner, i306P1002
t he above-described comunication terninal detection
system when one term nal sends a connection. request
packet and the other term nal receives the packet,

the other termnal transmts a connection

aut hori zation packet to the termnal that has sent
therebaneetironogeguest thacketminahi Bh et dlild shesiection
connecti on between the termnals A and B. [0082]
Sabspyueat reégatfieddet eché onowfie at tommant lcat 1 oat i dar get

by an apparatus by use of a polling function, an
ppepahten phecedunect O6nstecéptigrdabn s ansf ebe i Smitted.
i npl enented. This operation procedure can enploy e.g. ‘
an ORI CTS procedure simlarly to the above
description. Specifically, initially an RTS packet is

transmid athf4 anddte WB dHAnSHwsi s 4ide #01 of the
apparatus as the data transm ssion source to the

SORAERL USt 85n e dAt BSH Sl tipatd
fol | owed tby rrlet urrn o%l aaéCTS p%gke ro’m‘\tﬂ%%eIll dtg%ea

%gn%%f;% 0 egégg%&%é@&&p%@w& gdatehag, § 658l V&Y e r

terminal receives the packet, the other terminal

transmits a connection authorization packet to the
terminal that has sent the connection request packet,
which establishes connection between the terminals A and
B.

[0082]

Subsequent to the detection of a communication
target by an apparatus by use of a polling function, an
operation procedure for starting data transfer is
implemented. This operation procedure can employ e.g. an
RTS/CTS procedure similarly to the above description.
Specifically, initially an RTS packet is transmitted from
the UWB transmission unit 401 of the apparatus as the
data transmission source to the apparatus as the data
transmission destination, fecllowed by return of a CTS
packet from the data transmission destiration apparatus

that has received the RTS packet.
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S06P1002 [0083] Upon reception of the CTS packet, the
UVB reception unit 402 recogni zes that the data

transm ssion destination has been ready to receive
packets, and a distance measurement unit 403 neastlf@’l002
the di stance from the data transm ssion destination
appar atus based on the UW signal that has carried

the CTS packet. [0084] Subsequently, if it has been
confirmed that the CTS packet has been received

wi t hout any trouble, and the distance fromthe data

t r Eh&%i Esi on desti nati on apparatus is within such a
range that high-transm ssion-rate and high-quality

t r ansmi ST IEERPosE Bife, thehEUIB actkedns rilss UGB msiception
401 executes transm ssion processing for transm ssion
dai b pPépaeedIntonst hleatipper dayertransmbeslion[0085]

In this manner, in the data transfer system according
doshhnanbodi hent bedat renpy oys wepolté ngackamnct iand a

i nstead of a ranging function, the apparatus to carry
oustaata wemvundcatt o i incd Wtlase adu B efina dingk :ancdMBrom
wi rel ess device that allow transm ssion of UNB

vhe eless Stgnahbs even &esoBsattonl dgEashald vH@nGe, the

and starts data transfer after detecting a
woBM3NG AL | e ¥Ohas carried the CTS packet.
[0084]

Subsequently, if it has been confirmed that the CTS
pagket has been received without any trouble, and the
distance from the data transmission destination apparatus
is within such a range that high-transmission-rate and
high-quality transmission is possible, the UWB
transmission unit 401 executes transmission processing
for transmission data prepared from the upper layer
protocol,

[0085]

In this manner, in the data transfer system
according to an embodiment that employs a polling
function instead of a ranging function, the apparatus to
carry out data communicaticn includes an antenna and a
UWB wireless device that allow transmission of UWB

wireless signals even across an ultra-short distance, and

starts data transfer after detecting a communication
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SO06P1002 target. [0086] Fig. 5 shows one practica
use exanple of a data transfer system according to
one enbodi ment of the invention in which data
transfer is started in response to the operation $#6P1002
"bringing closer"” for an apparatus. [0087] In this
illustrated exanple, each of a digital canera and a
cradle includes a UAMB wirel ess device. The cradle is
coupled to a television or personal conputer via a
cable, and transfers image data by use of UWB
Eﬁégﬁtrange comruni cation. By disposing the digital
canmera on the cradle, they can be fixed with such a
shidt@861di st ance t her ebet ween t hat

hi gh-transm ssion-rate and high-quality transm ssion
is all dued thestebet ween.p{0088Jal Afsteerexatidlle iofagesiata
and noving i mages are captured by the digital canera,
thendigrtafscanesecdsdsey te® dhe es@fsnt of the
Subsequently, in accordance with a processing

progetuse 1nkenohe showntidhdfdr #s dhe-dad a_l.rpfrésl'}:%nse
images is transmitted fromthe digital camera to

€6 aghe @ﬂe%&r@r@@m&ﬁﬂ f@ié@@d R el I'kfibparatus
transferred fromthe crad o the tel evision or
pefs@yal conputer. 41

In this illustrated example, each of a digital
camera and a éradle includes a UWB wireless device. The
cradle is coupled to a television or personal computer
via a cable, and transfers image data by use of UWB
short-range communication. By disposing ﬁhe digital
éamera on the cradle, they can be fixed with such a short
distance therebetween that high-transmission-rate and
 high-quality transmission is allowed therebetween.

[0088]

After still images and moving images are captured
by the digital camera, the digital camera is set to the
éradle. Subsequently, in accordance with a processing
procedure like one shown in Fig. 4, the data of the
images is transmitted from the digital camera to the
cradle by UWB communication, followed by being

transferred from the cradle to the television or personal

computer.
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S06P1002 [0089] Fig. 6 shows another practical use
exanple in which data transfer is started in response

to the operation of "bringing closer” for an :
apparatus. ' [0090] In this illustrated exanple, eathePl002
of a digital audio player and a cradle includes a U/\B

W reless device. The cradle is coupled to a personal
conmputer via a cable, and transfers nusic data.
Alternatively, each of a digital audio player and a
musi c distribution termnal includes a UMB wireless
del#@®2] and nusic data is transferred therebetween.

In the case of the forner system by disposing the

di gi t alFiaudi ® playerammmtide praadieyl they camdie fiirkediich
with such a short distance therebetween that

Hagh- transfiessienstatecantn hrgbpotadi ty the abserssion of
is allowed therebetween. [0091] Stored in the
Persngahgcolputer and aushgpaghsisi bution ternminal is
nmusi ¢ data that can be reproduced by the digital
augiae @l ayer. The digital audio player is set to the
cradle, or is brought closer to the nusic

di stri byt i1Qn 4 ernialea SUPSSAURNL Y e ddh 3GCY daNG6e 41

with a processing procedure |1 ke one showmn in Fi'g. 4,

gaga%g gt fetSatfansoiised fromibe pesgonal  COMPULE ;s o

The cradle is coupied to a personal computer via a cable,
and transfers music data. Alternatively, each of a
digital audio player and a music distribution terminal
includes a UWB wireless device, and music data is
transferred therebetween. In the case of the former
system, by disposing the digital audio player on the
cradle, they can be fixed with such a short distance
therebetween that high-transmission-rate and high-quality
transmission is allowed therebetween.

[0091]

Stored in the personal computer and music
distribution terminal is music data that can be
reproduced by the digital audio player. The digital audio
player is set to the cradle, or is brought closer to the
music distribution terminal. Subsequently, in accordance
with a processing procedure like one shown in Fig. 4,

music data is transmitted from the personal computer to
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S06P1002 the digital audio player via the cradle by

UVB conmuni cation. Alternatively, the nusic data is
directly transmtted fromthe nusic distribution
terminal to the digital audio player. It should b&6P1002
obvious that not only the nusic data but al so gane

data and ot her data can be transferred. [0092] Wen
short-range data transm ssion by the UWB is carried

out as descri bed above, the apparatuses each

including a UMB wirel ess device are often brought
thesdigibadaghdbohptagerthas the disdhackeythiglebet ween
beconmes 10 mmor less,. or so that the casings of the
apparaiagesonar e reaughttiiaityo dord actswi tdateacts etiherctly
Therefore, the antenna used in the UAB wireless
tdeanerished! drbe shalhusenodygbt £ dbbei sont@methi ntd hehe
apparatus. In addition, the antenna needs to have

sughtal wadebangdl pyeper tit ahdd Poe GARAN S @hat not only
transmtting wireless signals of a transmssion rate

Ohe 1A0s MIPSaPE PWBF €2l 8RUgAREASaE D R AP A4y can be
property even in an ultra-short range. [0093] In

gensE Ly rMhen antennas are di sposed close to each

ot her, each of the antennas receives radi o waves
refdeeetied by the ground |ayer of the opposite antenna,
and therefore fails to obtain favorable

Charac%ﬁﬁ%?@ﬂ%%tl%%nqe data transmission by the UWB is
carried out as deécribed above, the apparatuses each
including a UWB wireless device are often brought close .
to each other so that the distance therebetween becomes
10 mm or less, or so that the casings of the apparatuses
are brought into contact with each other. Therefore, the
antenna used in the UWB wireless device should be small
enough to be contained in the apparatus. In addition, the
antenna needs to have such a wideband property as to be
capable of transmitting wireless signals of a
transmission rate of 100 Mbps or more, and needs to
maintain the property even in an ultra-short range.
[0093]

In general, when antenﬁas are disposed close to
each other, each of the antennas receives radioc waves
reflected by the ground layer of the opposite antenna,

_and therefore fails to obtain favorable characteristics
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SO6P1002 regarding both the reflection characteristic
and coupling characteristic. Furthernore, in

el ectromagnetic waves in a near field within one

wavel ength fromthe generation source of the S506P1002
el ectromagneti c waves, the electric field and

magnetic field are independent of each other, and

hence the space i npedance does not take a constant

val ue. Accordingly, it is difficult to design an
antenna so that desired properties are achieved in
rhagavpendt baghf tequeatyebahdn ci@t@diertnsiaddidndngoupling
general users desire that, in a data transfer system
thatrade¢etssithe Hlisttenoe deet veer lidie: r capparcatius es vasd in
starts communi cati on when the di stance becones a
gentatrnfspedi i eidivabne, wase Béadtle ansh SEedr@theration
comuni cation as possi ble be inplenented. Therefore,

sonrvai cattind showt ey h &Pl enpided, i 1hd helsdatf ifield
whi ch the apparatuses are close to each other with an

ahdrfagsderd #isiance theaghaiygen, o Oleddh then st atgd n
which the casings of the termnals are i n cont act

Mek e eaich gthel . phsqdescrabed above i d ort '%ir?é{%{temalue.

that comuni cati on across an ultra-s stance

RAeELeES: @m'itp{sop@lgﬁfiaﬁ toossd g[rh rrlcveqrnvar%% that

deteri or on of the proper e an enna.
Jhes g pqygic on a ros ul tra-short
I St ance&ﬂO an advan aagéﬂ o%ecfl OWI ng d)ﬁearaf nd

frequency band.
[0094]

In addition, general users desire that, in a data
transfer system that detects the distance between the
apparatuses and starts communication when the distance
becomes a certain specified value, as stable and secured
communication as possible be implemented. Therefore,
communication should be implemented in the state in which
the apparatuses are close to each other with an ultra-
short distance therebetween, or in the state in which the
casings of the terminals are in contact with each other.
As described above, it is apparent that communication
across an ultra-short distance offers a small propagation
loss although involving deterioration of the properties
of the antenna. Therefore, the communication across an

ultra-short distance has an advantage of allowing data
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SO06P1002 transm ssion at the maxi numtransm ssion
rate of the system [0095] A description will be
made bel ow on a structural exanple of a small and
integratable ultra-short-range antenna that has S06P100Z
favorabl e reflection characteristic and coupling
characteristic in an ultra-short range of 10 mm or

| ess, and can be applied to the UAB wirel ess device
according to the present enbodi nent. [0096] As
antennas with a small and thin structure, patch
hneeanassaod st othantenhmsm haven dreemns koowne t ¢Honevigie
both are basically a narrowband antenna of which
epetani ng band is about several percentages, and
therefore wi dening of the band shoul d be achieved.
Thed®ot antenna can offer a wi der band than the
patch antenna if the sizes of the both are the sane.

Ther ef of @le 18 fRYIRAERIL IINERNTRIde GRNTWIRLS at Ratrulh@ral
slot antenna is nore suitable as an ultra-short-range

SN BnaIé efnas UsR 1 Nadd C%@é@?ﬁta@m%@ﬁg—sﬂ@p@]ﬂange
Fig. 7 illustrates the surface structure of a sl ot

At &2 that 1620 e, appbied- 2o the data 2ransdelsric and
system according to the enbodi nent of the present
ééﬂﬁiﬁﬂé”bh fﬁ%f%&lstlc in an ultra-short range of 10 mm
or less, and can be applied to the UWB wireless device
according to the present embodiment.

[0096]

As antennas with a small and thin structure, patch
antennas and slot antennas have been known. However, both
are basically a narrowband antenna of which operating.
band is about several percentages, and therefore widening
of the band should be achieved. The slot antenna can
offer a wider band than the patch antenna if the sizes of
the both are the same. Therefore, the present inventor
considers that the slot antenna is more suitable as an
ultra-short-range UWB antenna used in a consumer
apparatus.

[C097]
Fig. 7 illustrates the surface structure of a slot

antenna that can be applied to the data transfer system

according to the embodiment of the present invention. The
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S06P1002 sl ot antenna shown in the draw ng includes a
dielectric substrate 301, a conductive pattern 306
formed on one face of the dielectric substrate 301,
and a ground | ayer 302 formed on the other face gf06P1002
the dielectric substrate 301. [0098] The dielectric
substrate 301 is conposed of e.g. a material called
FR4, which is a glass fiber woven fabric inpregnated
with epoxy resin, and has a dielectric constant e of
4.2 to 4.8. [0099] The conductive pattern 306 is nade
apobfanteoppeshofni in phne edraviay isciodeaed albaledtteic
peri phery of the one face of the dielectric substrate
S0kstiate hell coaduchdvet pat t e int 806, 3&6 | &y gesdunbesnof
t hrough holes penetrating the dielectric substrate

BOdeave tioemdtelatoria subgt siape’dThesed thr@tgihdiol ser
are filled so that the conductive pattern 306 is

soRpEeLhndé@ dhetigs ostske  ayete 302 tHOTdEsh & e substrate
backsi de of the dielectric substrate 301. The through

boles are arranged with an interval of 4 nm [0100]
On the one face of the dielectric substrate 301
hawoygt he conductive pattern 306 thereon, another
copper foil pattern extending from peripheral part

toward 46 gielectric substrate 301 is composed of e.g. a
material called FR4, which is a glass fiber woven fabric
impregnated with epoxy resin, and has a dielectric
constant ¢ of 4.2 to 4.8,

[0099]

The conductive pattern 306 is made up of a copper
foill pattern that is formed along the periphery of the
one face of the dielectric substraﬁe 301. In the
conductive pattern 306, a large number of through holes
penetrating the dielectric substrate 301 are formed into
a ring shape. These through holes are filled so that the
conductive pattern 306 is coupled to the ground layer 302
formed on the backside of the dielectric substrate 301.
The through holes are arranged with an interval of 4 mm.
[0100]

On the one face of the dielectric substrate 301
having the conductive patterﬁ 306 thereon, another copper

foil pattern extending from peripheral part toward
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S06P1002 substantially the center of the dielectric
substrate 301 is forned, and this copper foil pattern
serves as a mcrostrip line 304. The microstrip line
304 is provided on the center line that hal ves th&lcPi00Z2
area of .the rectangular dielectric substrate, and has
a wwdth of 1.2 mmfor exanple. [0101] Furthernore, in
order to avoid intersecting between the conductive
pattern 306 and the microstrip line 304, a pattern
segaratipn part having a width of 5 mmis provided
sapteheliahdyofheheenterostripel inhel8Gdron shestrate 301
peri pheral part, so that the copper foil patternis
adefijoanety sepatihfiedcofber efididf pdhiecnh csostes padiae
304 on the peripheral part is |ocated at .
sibsbantial Lynéhe04 cemtter mafcadie: piat tieme sEpariat ikdvided
part for the conductive pattern 306, and serves as a
powehef eeftppi Nind08n£Orhi hees comdustéyespatiern 306.
[0102] The ground | ayer 302 is nade up of a copper

tettangat ferdithatt i scf onpee- 20 al Mpstnide, %dtﬂ? dace 2
of the dielectric substrate 301 opposite to the face

RAVESE Lhgnpronductive pattern 306 thereon. A
thin-1ine pattern iIs opened in substantially the
@f@f{ of the ground layer 302 so as to forma sl ot
n the illustrated exanple, 47

Furthermore, in order tc avoid intersecting between
the conductive pattérn 306 and the microstrip line 304, a
pattern separation part having a width of 5 mm is
provided near the end of the microstrip line 304 on the
peripheral part, so that the copper foil pattern is
adeguately sgparated. The end of the microstrip line 304
on the peripheral part is located at substantially the
center of the pattern separation part for the conductive
pattern 306, and serves as a power feed point 303 for the
conductive pattérn 306.

'[0102]

The ground layer 302 is made up of a copper foil
pattern that is formed on almost the entire face of the
dielectric substrate 301 opposite to the face having the
conductive pattern 306 thereon. A thin-line pattern is
opened in substantially the center of the ground layer

302 so as to form a slot 305. In the illustrated example,
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SO06P1002 the slot 305 is substantially perpendicul ar

to the extension direction of the mcrostrip |line 304,
which is fornmed on the opposite face. The basic
operational principle of the slot antenna is thatS&P1002
el ectromagnetic field is discharged mainly fromthe
slot. Specifically, when power is fed to the
mcrostrip line 304 via the power feed point 303, an

el ectromagnetic field is discharged fromthe slot 305
and thus an electric field traversing the slot 305 is
thenedot TRPS efestibstahihdly preducedi stk onaryhavaves
to resonate. [0103] The sl ot 305 opened in the ground
tayens BO2 diredisposefl the suthrasmaimerias 30 t navietisels
the center line of the substrate passing through the

porecdf eedtpoi tpp3O3te fices Mef eaahle dpkatattibeal
specific layout of the slot 305, i.e., the latera

pengths1édrom the oyeranesthPoi HteBOS aranch ddher hdbitbtic

be optimzed so that stable antenna properties are

@9@1@@9 di Sctdhey&xampl g1 d | # msh ratedsidy F'S%ec?ufﬂcﬁﬁly,
slot 305 has a width of I mm and a total engt h of

@He§ ﬁ@%er{§r¥g@mﬁ§ % Qqn§é£5s6§¥%ffHHE*%dJ‘UEatéH%
position apart fromthe center of ‘the ground layer 302
P%y‘?’ﬁ%]} f[“%%éo?ﬁé%gc POsi LI g0 apard, JLMdNg Gantel fy 16.
discharged from the slot 305 and thus an electric field
traversing the slot 305 is formed. This electric field
produces statiocnary waves to resonate.
[01031

The siot 305 opened in the ground layer 302 is
disposed in such a manner as to traverse the center line
of the substrate passing through the power feed point 303.
It is preferable that the specific layout of the slot 305,
i.e., the lateral lengths from the power feed point 305
and the width, be optimized so that stable antenna
properties are achieved. 1In the example illustrated in
Fig. 7, the slot 305 has a width of 1 mm, and a total
length of 37.5 mm. Furthermore, the slot 305 ranges from
the position apart from the center of the ground layer
302 by 21 mm to the position apart from the center by 16.
5 mm. |

[0104]
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S06P1002 In addition, on the slot 305 opened in the
ground | ayer 302, electric resistors 107 are nounted.
The electric resistors 307 have a resistance val ue of
e.g. 100-0 or nore, and are disposed so that both 301002
ends i thereof are connected to the ground | ayer 302.
- The electric resistors 307 have an effect of
suppressing reflection at the ground layer 302 to
thereby exploit a w deband characteristic. In the
exanpl e shown in Fig. 7, tw electric resistors 307
are nount edidatt iadequat ehEosiltdtornd Shearertehie icenter gotbund
the slot 305. Thus, flexibility in adjustnent of the
lapedabte, mtehitt5c aehl eveds BIH dihe moiedd.  The
properties can be inproved. Wen the center of the

grovineli ¢ ayesi SO2ré s3cefnaed asrddstfasd tionofox & .
mm and the left and right directions in Fig. 7 are

tef i megh agotde POSI 4ty egpihbnegald ignae WHTeotHONshds
respectively, in the exanple shown in Fig. 7, the

ChELLEF CaF ESESAAU St AP i M Lk &y F S PLANGE: 0fp2L50 7f cor

nore are nounted at the positions of X = -0.6 mmand x

&1 edtle O %sfﬁ%tioﬁplk}’av%’%ﬁ Iﬁ%fi%cog oéfi%eu&lpgée@gn en

the sl ot antenna shown in IS ap

Pé%iéééi%rf%@%.g}%{hc?&pagfeaé 2 [eN8 d S o%%&)ciotiq-, a

renove I n Iue_nce ( _ectr magneti ¢ waves |
Peshones alno clacilis {0, 1he 2RRALALND,ANdENE! Yanee Of o,
.two electric resistors 307 are mounted at adequate
positions near the center of the slot 305. Thus,
flexibility in adjustment of the impedance match is
achieved, and the antenna properties can be improved.
When the center of the ground layer 302 is defined as the
position of x = 0 mm, and the left and right directions
in Fig. 7 are defined as the positive and negative x
directions, respectively, in the exémple shown in Fig. 7,
the electric resistors 307 with a resistance of 150 Q or
more are mounted at the positions of x = -0.6 mm and x =
+1.0 mm, respectively, on the slot 305.
[0105]

When the slot antenna shown in Fig. 7 is applied as
a built-in antenna in an apparatus, there is a need to
remove influence of electromagnetic waves from peripheral

circuits in the apparatus and influence of reflectors
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SO6P1002 around the apparatus. Furthernore, there is

al so a need to consider influence given to periphera

hi gh-frequency circuits by high-frequency conponents

of the emtted w deband waves. Therefore, when th&6P1002
slot antenna is incorporated into a consumer

apparatus or the like, a netal shield case (not

shown) covering the conductive pattern 306 may be

provi ded. [0106] If an antenna is incorporated into a
portabl e apparatus such as a small digital camera or
Aashedprhgeprrarpbusi t vatitdre i hi dihecmnmumiadad en nesd
carried out while the apparatus is grasped by a
tsertyshdad isfpoessidl @ivelrurt heenbples raheni ghsimdduency
apparatus is provided with a wreless comruni cation
Eunctiba, bgi htght Srefihency hatmaoneans enhat iae ecrad tsioed

i ncorporated into the apparatus. Even if

ehdabandakhoasi s THal e, ediinhi 1t d he endnm-emment s
around the antenna is changing, and netal reflectors
extStpopatERdihhe APPeh ity AReaPLOYs sboncid Bt al
shield case allows stable achievenent of desired

BEE £0Ngh 1 BT @PEL S 8ot O0Fn VBt &y P ROSESe A oridif SRt
antenna shown in Fig. 7 are to be used with being

hhet dgeds . ratus as e.g. a | ow band
(31 to 40 Gb) B antonn

ant enna, 50

[0106]

If an antenna is incorporated intc a portable
apparatus such as a small digital camera or music player,
the situation in which communication is carried out while
the apparatus is grasped by a user’s hand is possible.
Furthermore, when a small apparatus is provided with a
wireless communication function, circuits other than an
antenna are also incorporated into the apparatus. Even if

communication is implemented while the environment around

the antenna is changing, and metal reflectors exist

around the apparatus, the provision of a metal shield
case allows stable achievement of desired antenna
properties.
[0107]

Main purposes of the slot antenna shown in Fig. 7
are to be used with being included in a consumer

apparatus as e.g. a low band (3.1 to 4.9 GHz) UWB antenna,
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S06P1002 and to be applied to wirel ess data

transm ssion across an ultra-short distance. In these
use cases, in order to ensure high-capacity

communi cati on over 100 Mops like the UWB 506P1002
communi cation, the antenna needs to be designed so

that the followi ng requirenents are satisfied: the
reflection characteristic is such that the reflection
coefficient is lower than -10 dB in a w deband of the
predeterm ned specification; there is no sharp gain
atltieﬁgabeoﬁpphl@ﬁet@owprehgs@h@a*a@t*erammtssmm adeoss an
entire gain is higher than a certain level. [01087
Filgra8shhowsdsshahaei onlr gl des o utasSparianetretes: taf
the ultra-short-range UMB antennas shown in Fig. 7
thatrar pigkpasatett §roomeachcot heti dy=H 100 Msps Slike the
apparent fromFig. 8, even when the antennas are used

WiTB hcafimuh i ¢as S60) t titk shaneen&f nSedin t hesehet yepisd the
reflection coefficient is under -10 dB and the

@h@@agﬁéi@@ll@ﬁlﬁnisr@@uﬁt&ﬁe@@s 20e dbhi s B bandif 3.1
to 4.9 GHz, which is the use band of the UAB | ow

P@Bﬂectf@%t&ﬁ%f@%@briétb@sl§e§@b§0@ﬁéfr%ﬁ%th@leéﬂhon
such a WB communi cation environment that only white

884 E{ YOl 5& ldw?ez_sutﬂ%ﬂ npp§ &gk ofy, W 18 858,31 95@

transm ssion In the naximumtransn ssion rate no

é?@@e%@ﬂﬁ)né%4ﬂ9d%§i%@aﬂ{bn;a nange of Adh syparropoaggaafﬂ on

0ss up to
attenuation in the coupling characteristic; and the

entire gain is higher than a certain level.
[0108]

Fig. 8 shows simulation results about S-parameters
of the ultra-short-range UWB antennas shown in Fig. 7
that are separated from each other by 5 mm. As is
apparent from Fig. 8, even when the antennas are used
with an ultra-short distance of 5 mm therebetween, the
reflection coefficient is under -10 dB and the
propagation loss is as high as -20 dB in a band of 3.1 to
4.9 GHz, which is the use band of the UWB low band.
Furthermore, it has been confirmed that, in such a UWB
communication environment that only white additive noise
is superimposed on wireless signals, transmission in the
maximum transmission rate mode (500 Mbps) is possible in

a range of the propagation loss up to —-64 dB.
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S06P1002 [0109] Fig. 9 shows sinulation results about
S-paraneters of the ultra-short-range UAB ant ennas
shown in Fig. 7 that are separated from each ot her by
10 nm As is apparent fromFig. 9, also when the S66P1002
di stance between the antennas is 10 nm the

reflection coefficient is lower than -10 dB, and a
favorabl e coupling characteristic is achieved
simlarly. [0110] If antennas having the sane

structure are used as a coupler (one pair) for
{P4R8hi ssi on and reception, influence when the slots
305 of both the slot antennas are not opposed to each
ot her iBigf Taicera.sikoiataron itestlas ke tc @rfparaedters
that simlar antenna properties can be obtained even
whieth¢ hel er4Ssiatr of f sede afll hentosierd adheom i recti on
and angle of the antennas. [0111] By thus applying the

shot ant endnsa SHOMD fForri gacll ofied WAtRD thansher is
system UWB wireless signal transm ssion can be

Apph eamnt £ebiv thouto suff &8 ingd ron geledar aldondaf the
antenna properties even when the termnals for

&I@M§aié%%§, Vely %Pﬁ@cﬁ&r@%ﬁi@ent is lower
Furt her nore, Sslnce antenna propertl es are ensured even

when _t:_h@ (ﬁ]?,r Ml s AR, L8 CE&JE?PJ_% %Macteristic is
transm ssion 52

achieved similarly.

[0110]

If antennas having the same structure are used as a
coupler {one pair) for transmission and reception,
influence when the slots 305 of both the slot antennas
are not opposed to each other is of concern. However, it
has been confirmed that similar antenna properties can be
obtained even when there is an offset of the orientation
direction and angle of the antennas.

[0111]

By thus applying the slot antenna shown in Fig. 7
tc a data transfer system, UWB wireless signal
transmission can be implemented without suffering from
deterioration of antenna properties even when the
terminals for communication are very close to each other.
Furthermore, since antenna properties are ensured even

when the terminals are close to each other, transmission
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SO6P1002 with a small propagation | oss and a high
transm ssion rate is possible. [Industria
Applicability] [0112] The present invention has been
descri bed above in detail with reference to a 506P1002
speci fic enbodi nent of the invention. It should be
apparent that various nodifications and substitutions
m ght be incorporated into the enbodi nent by those
skilled in the art without departing fromthe scope
and spirit of the invention. [0113] In the present
gpeki #i emel bnprapdestiopt lons hasd dHeehoratheahynt aki oy
as an exanple a data transfer system that includes
rheedigi passdodéo player 1001 including a UWB

wirel ess device and the cradle 1002 simlarly

[ hotusli ngah AMBI Wwtslel eSsytevi ce. However, the gist of
the invention is not limted thereto. The present
iovention can be simlarly applied to a systemin

whi ch nobile or consuner apparatuses that each

i ncl uderra YR swreliesentdey 6o and o @cel-a98el0 8RR in
other transmt high-capacity data by wireless at a

&éahi speegh apde -2 46 ah guali £ enlik%lcillﬂen-@"%f ltShe

t he enmbodi nents of the invention have been discl osed

Rr&hyidPr the PRS0k pe TRl £heat a9 33
modifications and substitutioné might be incorporated
into the embodiment by those skilled in the art without
departing from the scope and spirit of the invention.
[0113]

In the present specification, a description has

been made by taking as an example a data transfer system

that includes the digital audio player 1001 including a

UWB wireless device and the cradle 1002 similarly

including a UWB wireless device. However, the gist of the

‘invention is not limited thereto. The present invention

can be similarly applied to a system in which mobile or
consumer apparatuses that each include a UWB wireless
device and are close to each other transmit high-capacity
data by wireless at a high speed and with a high quality.
[0114]

That is, the embodiments of the invention have been

disclosed merely for the purpose of exemplification.

53




SO06P1002 Therefore, the description in the present
specification should not be interpreted to limt the
scope of the invention. The appended cl ai ns shoul d be
consulted to deternmine the gist of the invention. S&4pr1002
SO6P1002 [ Name of Docunent] Clainms [Claim1l] A data
transfer systemin which wireless data transm ssion
is carried out between a first device and a second
devi ce that each include a UMB wirel ess device, the
data transfer system conprising: ranging neans that is
phevededei nthRedemBribtébrsin thei pecoéntt speasfiomeion
of the first and second devices and neasures a
dhstafcectobehénbeherebédt he fimst fnd ssepgondf the
devi ces; distance determ nation neans that determ nes,
basedtion. a Treasuremeivd resiilns byhduiel nangidigumeans to
whet her or not the distance between the first and
gdecend:devinesghas obeene Wihhbn: seeh a predeternined
range that a predeterm ned transm ssion rate and a
predeterm ned transm ssion quality are obtained by
UB communi cation; and data transfer neans that
executes data transm ssion between the first and
second devices in response to a
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determ nation by the distance determ nation nmeans that
the di stance between the first and second devi ces has
been within the predeterm ned range. [Caim2] The
data transfer systemaccording to claim1, 55 S06P1002
S06P1002 further conprising: authentication neans

t hat executes authentication processing between the
first and second devices that are wthin such a

di stance from each other as to be capable of

conmuni cating with each other by use of the UB

WrBfess Bevieest] frunen 3] The data transfer system
according to claim1, further conprising: fixing
hedasmt hat fixes the distance between the first and
second devices at a distance within the predeterm ned
range. 4 GlaiamtAjarfie dates ttaranst evh isys wemedeser diang t o
claim3, characterized in that the fixing neans
arbowsisheofiistcareldédecto bethousedsl firdthedsecondnd a
device to thereby fix the first and second devices so

thabnd heedi s¢ aneer beiyvwemclice A rgte anthSecONHevice,
devices is within the predeterm ned range.
the data transfer system comprising:

ranging means that is provided iﬁ the UWB wireless
device of at least one of the first and second devices
and measures a distance to the other of the first and
second devices;

distance determination means that determines, based
on a measurement result by the ranging means, whether or
ﬁot the distance between the first and second devices has
been within such a predetermined range that a
predetermined transmission rate and a predetermined
transmission quality are obtained by UWB communication;
and

data transfer means that executes data transmission
between the first and second devices in response to a
determination by the distance determination means that
the distance between the first and second devices has
been within the predetermined range.
[Claim 2]

The data transfer system according to claim 1,
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[Caim5] A data transfer systemin which wrel ess

data transmssion is carried out between a first

device and a second device that each include a UAB
-wireless device, the data transfer system conpristhgF1002
56 SO06P1002 recognition neans that is included in at

| east one of the first and second devices and

recogni zes existence of a conmunication target

Wi rel ess device; and data transfer neans that starts
data transm ssion between the first and second

deyibes FATPELPHASe to a recognition of existence of
one of the first and second devices by the other of

t he fi rattheyd isedomh dendrced hathrexeghn tere agdegriiitdasd.on
means. [Claim6] The data transfer system according to
pracessingchareeter tzedfinst hand atet @astdentced thet are
first and second devices detects a communi cation
vargeh apparatdbstéyce st nogm acpat | dittge f unett@rbd acapable
thereby allow the recognition neans to recogni ze the

exi stieneei Oit ihe wTONMaLNtIE abt1of ey getc VW f e 1eS SUWB
device. [Claim7] The data transfer system according

orelatende®icds. characterized in that an RTS/ CTS
method is used in the wreless data transni ssion, and

[Claim 3]

The data transfer system according to claim 1,
further comprising:

fixing means that fixes the distance between the
first and second devices at a distance within the
predetermined range.
fClaim 4]

The data transfer system according to claim 3,
characterized in that the fixing means allows the first
device to be housed in the second device to thereby fix
the first and second devices so that the distance between
the first and second devices is within the predetermined
range.

[Claim 5]

A data transfer system in which wireless data
transmission is carried out between a first device and a
second device that each include a UWB wireless device,

the data transfer system comprising:
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t he rangi ng neans neasures the di stance based on a

UWB signal that has carried a CIS packet that is sent
fromthe other of the first and second devices as a

data transm ssion destination after an RTS packetS§gP1l002
sent from the one of the first and second devices as

a data 57 SO06P1002 transm ssion source. [Caim8] A

wi rel ess communi cati on device conprising: UB

conmuni cati on nmeans that transmits and receives a UN\B
signal ; ranging nmeans that neasures a distance to a
conmuni XX 9D gy ate appdrtattusi hagedl wied it @tsnigasdd one
or received UMB signal; distance determ nation means
phathdefterainesd basedd oavacasasndenentgmnesedtebystdrece
rangi ng nmeans, whether or not the distance to the
cHnauncoatndbnat Avgetappparat sl ebhasdbeete M ddn such a
predeterm ned range that a predeterm ned transm ssion

rate anthte predei@iiminieths tHHans HSssen Qual idhardnd ssion
obt ai ned by UWB conmuni cation; and data transfer

B@awéeﬁhaheeiﬁﬁgte§n@a§@céﬁ@n§@%§éé§nln'fbéﬁ@@@@&ﬁ:EQ
a determ nation by the distance determ nation neans

tBabgh el g St ANELi s Qeh e oﬁ%%ﬁ%ﬁ@%ﬁ@é@e&nd second
apparatus has been within t

devices by the other of the first and second devices
through the recognition means.

[Claim 6]

The data transfer system according to claim 5,
characterized in that at least one of the first and
second devices detects a communication target apparatus
by using a polling function to thereby allow the
recognition means to recognize the existence of the
communication target wireless device.

[Claim 7]

The data transfer system according to claim 1 or 5,
characterized in that an RTS/CTS method is used in the
wireless data transmission, and

the ranging means measures the distance based on a
UWB signal that has carried a CTS packet that is sent
from the other of the first and second devices as a data
transmission destination after an RTS packet is sent from

the one of the first and second devices as a data
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predeterm ned range. [Claim9] The wirel ess

comruni cati on device according to claim8, further
conprising: authentication neans that executes

aut hentication 58 SO6P1002 processing with the S06P1002
communi cation target apparatus that is within such a

di stance fromthe wirel ess communi cati on device that

the wirel ess conmunication device is allowed to

communi cate with the comruni cation target apparatus by
the UWB communication nmeans. [Caim 10] The wirel ess
confBRi eatponseevFee according to claim8, further
conprising: fixing nmeans that fixes the comuni cation
tatgém 8apparatus so that the distance to the

communi cation target apparatus is within the

pr edet & niined. asen gemmurGlcaitmclil JdefheapMaoalpess ing :

comuni cation device according to claim 10,

char actisiB zethriuh itdaati drhendarnd nateansindidiews anttheeceives
Wi rel ess comuni cation device to be housed in the

£oUmBINg Cgia DN target apparatus. [Claim12] A wireless
‘communi cati on device conprising: UAB contmuni cati on

means thaly itf@ReEntS +3Rd HREBMRS a distance to a
communication target apparatus based on a transmitted or
.received UWB signal}

distance determination means that determines, based
on a measurement result by the ranging means, whether or
not the distance to the communication target apparatus
has been within such a predetermined range that a
predetermined transmission rate and a predetermined
transmission quality are obtained by UWB communication;
and

data transfer means that executes data transmission
in response to a determination by the distance
determination means that the distance to the
communication target apparatus has been within the
predetermined range.
[Claim 9]

The wireless communication device according to
claim 8, further comprising:

authentication means that executes authentication
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a UMB signal; recognition nmeans that recognizes

exi stence of a comunication target apparatus that is
within such a distance fromthe wireless

conmuni cation device that the wireless conmunicatfeaP1002
device is allowed to conmuni cate 59 SO6P1002 w th the
conmmuni cation target apparatus by the UAB

conmuni cati on nmeans; and data transfer neans that

starts data transm ssion by use of the UWB

conmmuni cation nmeans in response to a recognition of
PrecEsmmAi YathoRheaFgenuRpparaplst bydeheaPpatalnst foat
means. [Caim 13] The wi rel ess comuni cati on device
a6cui-8nay fvchchailhsliancehbrant ehézedréheshatomhenication
recognition nmeans detects the conmmunication target
dppacatbbabyth3|Ngralepaltommuﬁunatlmn deviherebyallowed
recogni ze exi stence of a comunication target

wor ebessnileyt eewiflll ahen ddhmThecst 1 €h essrgomMmunb£adt ofn by
device according to claim8 or 12, characterized in
thatvar RiEh@IS-aeibodnésnsised in the data

transm ssion, and the rangi ng means neasures the
dcssanceppased on a UWB signal that has carried a CTS
packet that is sent fromthe comunication target

appar atie afitrf®fless communication device according to
claim 8, further comprising:

fixing means that fixes the cbmmunication target
apparatus sc. that the distance to the communication
target apparatus is within the predetermined range.
[Claim 11]

The wireless communication device according to
claim 10, characterized in that the fixing means allows
the wireless communication device to be housed in the
- communication target apparatus.

[Claim 12]

A wireless communication device comprising:

UWB communication means that transmits and receives
a UWB signal;

recognition means that recognizes existence of a
communication target apparatus that is within such a
distance from the wireless communication device that the

wireless communication device is allowed to communicate
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transm ssion of an RTS packet. [Claim15] A wireless
comruni cation nethod for carrying out wreless data
transm ssi on between apparatuses by use of UWB

communi cati on, the nethod conprising: 60 SO6P1002 S06P1002
di stance neasuring step for neasuring a distance to a
communi cation target apparatus based on a transmtted
or received UWB signal; distance determ ning step for
determ ning, based on a neasurenent result in the
measuring, whether or not the distance to the
vékhuhheatPomnunacget capparactsahpsraben bwi the nU8Bich a
predeterm ned range that a predeterm ned transm ssion
catwuahdabipnedesrsmiaed transmission quality are
obt ai ned by UWB conmuni cati on; and data transm ssion
Step folaExetudnNpshordng atiger dafrer 4 rdatsmMeSiresmiwtilln
a throughput equal to or higher than a predeterm ned
blar asghpat thy UNMB commuini cation hmeéans eSPOASEoEDs@ to a
determnation in the distance determ ning step that

tBeogh st 8Bk eot Orhbec RISl b0t d Bg8Et ap @d the
has been within the predeterm ned range. Caim1l

'fggo?ﬁigigﬁsmggﬁyynication nmet hod according to claim
15, further conprising: authentication step for

exeshi gy aut henti cation

The wireless communication device according to
cilaim 12, characterized iﬁ that the recognition means
detects the communication target apparatus by using a
pelliing function to thereby recognize existence of a
communication target wireless device.

[Claim 14]

The wireless communication device according to
claim 8 or 12, characterized in that an RTS/CTS method is
used in the data transmission, and

the ranging means measures the distance based on a
UWB signal that has carried a CTS packet that is sent
from the communication target apparatus after
transmission of an RTS packet.

[Claim 15]

A wireless communication method for carrying out

wireless data transmission between apparatuses by use of

UWB communication, the method comprising:
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processing with the conmuni cati on target apparatus

that is within such a distance that conmunication to

the comunication target apparatus by UWB
~communi cation is possible. [Claim17] 61 S06P100230@p1002
wi rel ess communi cati on nmethod for carrying out '

W rel ess data transm ssi on between apparatuses by use

of UWB communi cation, the nethod conprising:

recogni zing step for existence of a conmunication

target apparatus that is within such a distance that
communi @b F dRCE gredrugioramati et f on nergetimpparditalsiniae to
possi bl e; and data transm ssion step for starting data |
tranpmilssehiby tzegef &heaiMBusonamailcatbi ant neassiiined

response to a recognition of the communi cation target |
appaeatusednUtRestecogni zing step. [C aim 18] The |
wi rel ess comruni cation nmethod according to claim1l17,

char actdi 4 tzathd riddwimin ddhest@c o zdigsiiedng,t Mised on
communi cation target apparatus is detected by using a
PokbhBOréMBEt i PAsLOL thErehy HEEo9Pi 28, exhSt e Pfnd the
comuni cation target wireless device. [Claim19] The

W sehess £8MNAI SahheN AR hod 8C6QLdI A4 Ltus has been

within such a predetermined range that a predetermined

transmission rate and a predetermined transmission

quality are obtained by UWB communication; and

data transmission step for executing short-range
data transmission with a throughput equal to or higher
than a predetermined throughput by UWB communication in
response to a determination in the distance determining
step that the distance to the communication target
apparatus has been within the predetermined range.
[Claim 16]

The wireless communication method according to
claim 15, further comprising:

authentication step for executing authentication
processing with the communication target apparatus that
is within such a distance that communication to the
communication target apparatus by UWB communication is
possiblé.

[Claim 17]
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claim15 or 17, characterized in that an RTS/ CTS

method is used in the wireless data transm ssion, and
in the neasuring step, the distance is nmeasured based
on a UMB signal that has carried a CTS packet thatS0§&1002
sent fromthe comuni cation target apparatus after 62
S06P1002 transm ssion of an RTS packet. [Claim20] A
conmputer programthat is described in a conputer
readabl e format so that processing for carrying out
wirel ess data transm ssi on between apparatuses by use

of  UVB: conreuir catdamisl exeicut e tdwd fconputmrying out
system the conputer program causing the conputer
syseénstodekacurensmeasion nige prece dapea fatuseasuy i nge aof
di stance to a comunication target apparatus based on
BWBr ansmut i edt bon, recei nethdMBostignasingi st ance

determ ning procedure for determ ning, based on a
measur eferdgriiesidld dted e MeaswtidtdprorC edWotmunication
whet her or not the distance to the comruni cation

target apppasatystias beeni whihi fusuch @ Hrodet eypdmed
range that a predeterm ned transm ssion rate and a

BERAeh S Ned 4 rans e Sehem: al b Ve F S OBl i et Ry s

UAB communi cation; and data transm ssion procedure
%Qgsfgfgytéﬁ@ short- range data transm ssion wth a
hr oughput equal to or

data transmission step for starting data
transmission by use of ths UWB communicaticn means in
response to a recognition of the communication target
apparatus in the recognizing step.

[Claim 18]

The wireless communication method according to
claim 17, characterized in that in the recognizing step,
the communication target apparatus is detected by using a
polling function to thereby recognize existence of a
communication target wireless device.

[Claim 19]

The wireless communication method according to
claim 15 or 17, characterized in that an RTS/CTS method
is used in the wireless data transmission, and

in the measuring step, the distance is measured
based on a UWB signal that has carried a CTS packet that

is sent from the communication target apparatus after
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hi gher than a predeterm ned throughput by UWB

comruni cation in response to a determnation in the
di stance determ ning procedure that the distance to
the comunication target apparatus has been withi§06P1002
- the predeterm ned range. 63 SO6P1002 [C aim 21] A
conputer programthat is described in a conputer
readabl e format so that processing for carrying out

wi rel ess data transm ssi on between apparatuses by use
of UWB communi cation is executed on a conputer
systhem sthen cbHnputRTS praogka causi ng the conputer
systemto execute: recognizing procedure for

[ecagmi zong exi stence of a comunication target
apparatus that is within such a distance that

comunize aldnPutled e Gt fatiORidRadeled appar Adtputer
i s possible; and data transm ssion procedure for

stanihng datdact é@%}ﬁ%@%%‘c@é’siﬁf i theriVBg out
conmmuni cati on neans in response 0O a recognltlon of

M‘fefé’@@é@@tt%‘néﬁigﬂo %@%@é&saﬁﬁ‘é%b@%e&mdé@ of

he recogni zi ng proceaure.
UWB communication is executed on a computer system, the

computer program causing the computer system to execute:

measuring procedure for méasuring a distance to a
communication target apparatus based on a transmitted or
received UWB signal;

distance determining procedure for determining,
based on a measurement result in the measuring procedure,
whether or not the distance to the communication target
apparatus has been within such a predetermined range that
a predetermined transmission rate and a predetermined
transmission quality are obtained by UWB communication;
and

data transmission procedure for executing short-
range data transmission with a throughput egual to or
higher than a predetermined throughput by UWB
communication in response to a determination in the
distance determining procedure that the distance to the
communication target apparatus has been within the

predetermined range.
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[Claim 21]

A computer program that is described in a computer
readable format so that processing for carrying out
wireless data transmission between apparatuses by use of
UWB communication is executed on a computer system, the
- computer program causing the computer system to execute:

recognizing procedure for recognizing existence of
a communication target apparatus that is within such a
'distance that communication to the communication target
~apparatus is possible; and

data transmission procedure for starting data
transmission by use of the UWB communication means in
response to a recognition of the communication target

apparatus through execution of the recognizing procedure.
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