S06P1002 [Name of Document] Specification [Title of the Invention] Data
Transfer System, Wireless Communication Device, Wireless
Communication Method, and Computer Program [Technical Field] [0001]
The present invention relates to a data transfer system, a wireless;gsp1002
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

[demputef prograns that esRRCAllow ebAstimer apparatuses very close to
each other to mutually transmit high-capacity data such as image data
[ Aridk st dafachy Wirgle'ss 4t & high speed. [0002] More specifically, the
invgntion rie_latesvto a data tran;fer system, a wireless commugifggo% vice
device, Qawﬁelqéséf&aﬁﬁﬁuﬁlgﬁt’?&ﬁnme@ﬁgﬁlaens a E8$%%?ércﬁrogram that “°
S LR L S
high Yansmissionfate and a
0001}

The present invention relates to a data transfer
system, a wireless communicaticon device, a wireless
communication method, and a computer program that each
aliow high-capacity data to be transmitted between
information apparatuses at a high speed in a shert 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-capacify 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 high-~quality data transmission that employs

UWB communication and has a high transmission rate and a



1 SO6P1002 low error rate. The invention particularly relates to a data
transfer system, a wireless communication device, a wireless
communication method, and a computer program that each allow
high-transmission-rate and high-quality data transmission in a devicg®?1 902
area network employing the UWB communication, with avoiding
deterioration of the signal quality in the wireless section associated with

an increase in the distance between the apparatuses. [Background Art]
[0003] In recent years, a wireless communication system called "ultra

wideband, (UWR) communication; which,employs;a yery wide.frequency,
band of 3.1 to 10.6 GHz, has been attracCting attention. The UWB

gommunication, - whichrisicontemplated to;be siesrd fora PAM, (Rersonal, 2
Area Network) in which the communication distance is about 10 m, has a

dransmission speed Of abeut:10Q Mbps, anddhe pragiical asethergefas a
wireless communication system realizing short-range ultra-high-speed
transmissinn isl expettegh(refes i forsexample aNenRaiehtiDbeumeint 1)y
[0004] For example, in IEEE 802.15.3 and so forth, a transmission
Gystent fordata withcarpacket siricigre area network employing the
UWB communicatioﬁ, with aveoiliding deterioration of the
signal quality in the wireless section associated with an
increasse in the distance between the apparatuses.
[Background Art]

10603]

In recent years, a wireless communication system
called “ultra wideband {(UWB) communication”, which
employs a very wide freqguency band of 3.1 to 10.6 GHz,
has been attracting attention. The UWB communication,
which is contemplated to be used for a PAN {Persoconal Area
Network) in which the communicaticn distance is about 10
m, has a transmission speed ¢f about 100 Mbps, and the
practical use thereof as a wireless communication system
realizing short-range ultré—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 i1s devised as an access control



including a preamble is devised as an access control 2 S06P1002

system in the UWB communication. Furthermore, Intel Corporation (U.S.)
contemplates, as an application of the UWB communication, a wireless
version of USB (Universal Serial Bus), which is prevalentasa  S06P1002
general-purpose interface for personal computers. [0005] The UWB
communication is a wireless communication system for short-range
communication because of its regulated low transmission power, but

allows high-speed wireless transmission. Therefore, as a consumer-use

System, the YWB eemmunication can couple. Ry wireless, mobilg digital

apparatuses such as digital cameras and music reproduction

apparatyses 1o tejevisions and. personak computers withishort distanges « 1.

therebetween, and permits high-speed data transmission of music

wontenti-anc irnage santent therebetween: {0006] Wrthepast,in prdertel
transfer image and music data between plural information apparatuses,

dypically the apparatusesiarednterearmnacted via g geaerdl-ppiposes €able
such as an AV cable or USB cable for the data communication, or a
medinfesech as annemony cardbisputers.

{0005}

The UWB communication is a wireless communication
system for short-range communication because of its
regulated low transmission power, but ailows 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.

[CO06]

In the past, in order to transfer image and music
data between plural information apparatuses, typically
the apparatuses are interconnected via a general-purpose
cakle such as an AV cable or USE 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 empioying wireless



physically moved between the apparatuses. In contrast, if data transfer
between apparatuses employing wireless 3 SO6P1002 interfaces is

allowed, there is no need to change the connectors and route a cable

every data transmission, which offers high convenience. In recent $€&rg. 002
mobile apparatuses that are provided with a wireless communication
function for the purpose of exchanges of image and music data with a
personal computer have also emerged (refer to for example, Non-Patent
Document 2). [0007] If the above-described UWB communication system

Is spelfac he.uireless dale exchiange heteen appargluses, ireless

transmission O capaC|ty data at a transmission rate of a

Mbps.can, be realized, although. the allowahle communication distance is

short. Alternatively, it is also possible to apply infrared communication or

2 EEES0Zwiteless L AN systemeof-course, Hawever, singe the LWB; o

communication is a short-range and high-capacity wireless
Lommunicaten systems high-speedi«data fransmissien in-ar

ultra-short-distance area, such as an ultra-high-speed and short-range
OAN(Dévice Area f Netvedrk): intluding @ storggesdevide, ccanthe tealized
by the UWB communication. For example,. the UWB communication
image and music data with a personal computer have also
emerged {(refer to for example, Non-Patent Document 2).
[0Cc071

If the above-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 alsc possible to apply infrared
éommunication or an 1EEE802Z 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 communicaticon. 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.



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. 4 SO6P1002 [0008] Transmission systems employing a

UWB low band of 3.1 to 4.9 GHz are also being intensively develoﬁ«@cﬂSplooz
because of advantages thereof that data transmission over 100 Mbps is
possible without occupying the transmission band of 3.1 to 10.6 GHz, and
that an RF circuit can be fabricated easily. The present inventor is
considering the data Transmission system utilizing the UWB low band as
one, ef gf]fective wireless communication techniques incorporated into

mobile apparatuses. [0009] However, communication by use of wireless

signals invelves:aproblem i thatdhesigna) auality inthe witelessd of
section is deteriorated in association with influence of peripheral
Teflegtorsiand @andnerease insthes dlistance:betweenthe apparattises:
carrying out the communication. In particular, this signal quality
Igeteneration nakesit diffcultttodmptementhighlatransmessionimte on over
communication and high-quality transmission with a low error rate.
100 Mbps is possible without occupying the transmission
band of 2.1 to 10.6 GHz, and that an RF circult can be
fabricated easily. The present inventor 1s considering
the data frarsmission system utilizing the UWB low band
as cne of effective wireless communication technigues
incorporated into mobile apparatuses.

[00CS]

However, communication by use of wireless signals
invelves a problem in that the signal quality in the
wireless section 1s deteriorated in association with
influence of peripheral reflectors and an increase in the
distance ketween the apparatuses carrying out the
communication. In particular, this signal quality
deterioration makes it difficult to implement high-
transmission-rate communicaticn 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 €6



[0010] [Non-Patent Document 1] Nikkei Electronics Issue No. 2002. 3. 11.
"Ubugoe we ageru musen no kakumeiji Ultra Wideband" p. 55 to 66 5
[Non-Patent Document 2]
http://pcweb.mycom.co.jp/news/2002/09/03/10.html [Disclosure of
Inventions [Problems to be Solved by the invention] [0011] Embodiments
of the present invention seek to provide excellent data transfer system,
wireless communication device, wireless communication method, and
computer prograta tiatiedehaBi corsumer apparatuses very close to
each other to mutually transmit, by wireless, high- capacity data such as
image data*ané musici5ta-at4RGhspest By isé of thie’ Gwp 3/ 10 - htme
.communication system. [0012] Embodiments of the invention seek to

L provide” excellért o}é?g? hsfe? system, wireless communication device,
(irgless communication method, and computer program that each allow
construction of a device area network for implementing high-quality data
tr%%rpilsg,ion that employs the UWB communication and has a high
transmission rate and a low error rate.

Embodiments of the present Invention seek tTo provide
exgellent data transfer system, wireless communication
device, wireless communication method, and computer
program tThat each allow consumer apparatuses very closg 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 UWE communication system.

[0012]

Fot

Embodiments of the invention seek to provide
excellent data transier system, wireless communication
device, wireless communication method, and computer
program that each allow construction of a device area
network for implementing high-guality data transmission
that employvs the UWB communication and has a high
transmission rate and a low error rate.

[0013]
Embodiments of the invention seek to provide

excellent data transfer system, wireless communication



[0013] Embodiments of the invention seek to provide excellent data
transfer system, wireless communication 6 device, wireless
communication method, and computer program that each allow
high-transmission-rate and high- quality data transmission in a device
area network employing the UWB communication, with avoiding
deterioration of the signal quality in the wireless section associated with
an increase in the distance between the apparatuses. [Means for Solving
dthe Peoblemsk {0 sbAgcerding-tosnfirst aspect of the present « »
invention, there is provided a data transfer system in which wireless data
plragsassiareis casried ol betweenra: firstrdevicesand aisecond devicegh -
that each include a UWB wireless device, the data transfer system
Jeemptisinga rangingmeanss that is.providésivinthe 4/WB wisgless device
of at least one of the first and second devices and measures a distance to
el otier 8f tHesfirdiand SBEOHd- Gevices; distantesdetédningtion means
that determines, based on a measurement result by the ranging means,

fihethet G notthe distarice tetien #é first and secoRd 1T e Less

section associated with an increase 1n the distance
between the apparatuses.
[Means for Solving the Probklems]

[0014]



devices has been within such a predetermined range that a
predetermined transmission rate and a predetermined transmission
quality are obtained by UWB communication; 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

predeteymined range.anfixing means hat. fixes the.digtance hetween
the first and second devices at a distaice within the pr determined

ihapge .« characterized indhat thefixing meaps allows the first dewice to; be

housed in the second device to thereby fix the first and second devices

w30 that m%@@@@;@e&ﬁiwe@@ Sthe fisstand %Qﬁoﬂgﬁ%\/&ﬁsoﬁﬁf\{im_&%n a
predetermine range. [0015] The term "system" refers to an entity arising
framatlogical eellestionof ecpluralitysef-desdcem(or fupetional medides thats
realize specified functions), and it does not matter whether or not the
wespéetive devices: or fumctidnabmodalesiare ingladedtincasmgle casing
(this point also applies to the following descriptions). [0016] Embodiments
refithe presemiivention refit@wgided 1n 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 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 are obtained by UWE communication;
data transfer means that executes data transmission
between the first and second devices 1in response to a
determination by the distance determinaticon means that
the distance between the first and second devices has
been within the predetermined range,and fixincg means that
fixes the distance between the first and second devices
at a distance within the predetermined range,
characterized in that the fixing means allows the Ifirst

device to be housed in the second device to thereby fix

the first and second devices s0 that the distance between



data transfer system for constructing a short-range device area network
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
teramples highzcapacityrdata suthas meving timagetdataranemusicrdata
8a S0621002 corresponding to music in one CD can be transferred at a
TAighespeed in a short period. [0017] However, communication by use of
wireless signals involves a problem in that the signal quality in the
wiréfess 'section is deteriorated in association with influence of peripheral
reflectors and an increase in the distance between the apparatuses

carrying 61t the “Gommiication” i partichidr, this Sigral guality® " ="
ldeteCI;IaOE_a.thnﬁnglé%S it dlffl%ult to i LIorlgr:plejjt hgg- transm|SS|op65ate

&Smntunication and- ﬁl‘fgl;h9qua’?it);O fansimiission with a [ow error rate.

functional modules that realize specified functions), and

1t does not matter whether or not the respsctive devices

or functional modules are included in 2 single casin

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

Embodiments of the present invention relate toc a
data transfer system for constructing & short-range
device area network by use of UWE communication.
According to this kind of the data transfer system, datszs
can bhe 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 cffers high convenience. In
addition, the UWB communication allows realizatiocon of
high-speed data transmission in an ultra-short-distance
area. For example, high-capacity data such as moving

image data and music data

Ba



[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) signais;g 2
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. 9
S06P1002 %0_019] The UWB communication employs ultra-short pulses .
2RBTRIS RRS B Hgh tinfe resBlution” Whict pérmits® impleietitafior 8f 2 & @

rar%in in which radar %g% Pogition{ijncg are executed. That is, the system

%l oylﬁa ?ﬁe UWE Eommunication i$ allowed to have both a function of

hl%l@-osi ed data transmission over 100 Mbps and a ranging function.
[0020] T%erefore, in the data transfer system according to an

embOdi“?%LE@w}e, pr@éﬁﬁh@!@gﬁi@b;ﬂ%@ tr@:@éfe&f‘s wireless signals

involves a problem in that the signal quality in the
wireless section is deteriorated in association with
influence of peripheral reflectors and an increase in the
disténce between the apparatuses carfying out the
communication. In particular, this signal quality
deterioration makes it difficult to implement high-
transmission-rate communicaticn 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 inciluding a UWB wireless
communication device have come within a predetermined

distance from each other.



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] Furthermgess 1002
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
detéfdration of the 10 SO6P1002 signal quality in the wireless section
associated with _influence of peripheral reflectors and an increase in_the

distance BEtwEER tE BBparatades Cariifg QUtthe: commimtation &S

0022] The.data transfer system according.to an embodiment of the
%rl se’gﬁ}“%ﬁvé‘*ﬁt.%nacﬁlﬁél a%ﬁﬁgd fo@é“i%g%?g%ﬁ’?ﬂ th?c Cgagﬁ %?égs?nall

Iyl s it A el s ot o erhen.
are executed. That is, the system employving the UWB
communication is allowed to have both a function of high-
speed data transmission over 100 Mbps and a ranging
function:

(002071

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.

[0C21]

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



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 wirelesg)sp1002
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.
sstgtesin whichithe apparatusesitavescorié wWithit ajréaétethfied 0
distance 11 from each other is detected by the ranging function of the h
1B wirstesstdevied rrihen ceowirBRsS datd fandhission Giseration is
started, so that high-transmission-rate communication and,ﬁhig -quality
dtranernissidrewith alow ErrBPRRE Tan B athievdd. 0241 'in a Second
aspect of the present invention, there is provided a data transfer system
AR Witetess data transmission is carried out between a first device
arg% gzg?cond device that each include a UWB wireless device, the

The data transfer system according to an embodiment
of the present invention can pe applied té a system in
which each of 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 rhese apparatuses.

[0023]

For example, 1n the state in which a digital camera
is housed in a cradle, antennas in the UWE wireless
devices included in both the apparatuses are fixed in
such a posture that the main radio wave directions
rherecf are oriented toward each other and with such an
sltra-short distance therebetween that the peripheral
environment has no effect on the communication between
the antennas. Accordingly, when the digitél audio player
is housed in the cradle, the state in which the

apparatuses have come within a predetermined distance

11



data transfer system comprising: recognition means that is included in at
least one of the first and second devices and recognizes existence of a
communication target wireless device; data transfer means that starts
data transmission between the first and second devices in response to a
recognition of existence of one of the first and second devices by the
other of the first and second devices through the recognition means; and
fixing means that fixes the distance between the first and second devices

ran@ distance-within the predetermined range, ;chayacterized inthatther the

fixing means allows the first device to be housed in the second device to
Uthereby-8x <he fitstiang:second devices so that thezdistaneethetwesn stheon
first and second devices is within the predetermined 12 range. in this data
otramsfer system, &t deast one of then dirstranthsecomdsdevicesomay aetect a
communication target apparatus by using a polling function to thereby
calfowihie yeéogniion nidenstawecognize tnexistencedf thieeth 2 low
communication target wireless device. 12a 0025] Embodiments of the
e present fHvenfish relate’e’a 83 transfer system in which data transfer is
started in
[0024]

In a second aspesct of the present invention, there
is provided a data transfer system in which wireless data
fLransmission i1s carried out between a first device and a
second device thait each include a UWB wireless device, the
data transfer system comprising: recognition means that is
included in at least cne of the first and second devices
and recognizes exlstence of a communication target
wireless device; data transfer means that starts data
fTransmission between the first and second devices in
response to a recognition of existence of one of the first
and second devices by the other of the first and second
devices through the recognition means; and fixing means
that fixes the distance between the first and second
devices at a distance within the precetermined rangs,
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 belwean

the first and second devices is within the predetermined

1z



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 communication like in the first
embodiment of the invention. The second aspect of the invention is
configured so that wireless data transmission operation is started after it
has been acknowledged that a communication target apparatus including
raMWB wireless device exists within such a distance that communication
thereto is possible by using a polling function or the like. The second
aspect also ean assure:zhigh-trasmissipptate and highsguality datar the
transmission similarly. This is because it is considered that also in the
f cammunicationdange dir whichsthezpolling-isqpossibleymthefe ¢ssndon target
dependency of the transmission on the peripheral environment, such as
ageteriotation-of the isignal quality.incthé wirsléss sdctiohlassebiated with  the
influence of peripheral reflectors and an increase in the distance between
T fecappdraRis B TaRyingPottahe SEorimuiitation L3 <0026 Pecbkding to

a third aspect of the present invention, there is provided a wireless
CEBMAIUNEion! Target wireless device.

o
I
0]



device comprising: UWB communication means that transmits and
receives a UWE signal;ranging means that measures 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
p;ﬁ%e%r ined transmission quality are obtained by UWE communication;
datatransfer means that executes data transmission in response to a

determiglion by the istance deteryingtion meays Inat the distance o

the communication target apparatus has been within the predetermine

afange; andJfixing meansthatfixesithe commupicationdargel apparatussq

that the distance to the communication target apparatus is within the
rpredeternined - range eharacterized inthat.the fixingimeans allows the

wireless communication device to be housed in the communication target
agppatatus tostheseby fix theidistance tobhe.commanicatien target

apparatus is within the predetermined range. According to a fourth aspect
Hof theepresent 1diinvention, there is provided-a wirslessicommumnicationot

device comprising: UWB communication means that transmits
necessarily need to be measured by use of a ranging
function of the UWE communication like in the first
embodiment of the invention. The second aspect c¢f 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
theretc 18 possible by using a polliing function cr the
like. The second aspect also can assure high-
transmission~rate and nigh-quality data tTransmission
similarly. This is because 1t is considered that also in
the communication range in which the polling is possible,
there 1s no dependency of the transmission on the
peripheral environment, such as detericration cf the
signal guality in the wireless section associated with
influence of peripheral reflectors and an increase in the

distance betwesn the apparatuses carrying out the

communication.



and receives a UWB signal; recognition means that recognizes existence
of a communication target apparatus that is within a predetermined range
of distance from the wireless communication device that the wireless
communication device is allowed to communicate with the communication
target apparatus by the UWB communication means; data transfer means
th@é%\??? data transmission by use of the UWB communication means in
response to a recognition of the communication target apparatus by the
recogni}i\%rég}e,@nﬁ' and fié(in;q‘lr{],_e ngéhaéji;(egywe@cgmr?%gig%tﬁion target
apparafus so that e distance 16 thé communication téf’get apparatus is

Wit the predetermined range; gharacterized in that the fixing means,

allows the wireless communication device to be housed in the

deommunication target apparatus tonthereby fixthe.distancerto-the - o i - <

communication target apparatus is within the predetermined range.
sAecarding:toa:fifth agpectof ihe present ivention.stheie is peyvideda =

wireless communication method for carrying out wireless data
ditansmissionchetweenmapparatuses by=use=af Uk cammuriication, the a

method comprising: distance measuring step for measuring a 14a
tdistagice té accommunitativhdalgel apparatus basaeona transmittetedrion

received UWB signal; distance determining
means that determines, based on a measurement result by

the ranging means, whether cor not the distance to the
communication target apparatus has been within such a
predetermined range that a predetermined transmission rate
and a predetermined fransmission quality are obtained by
UWE communication; data transfer means that exscuies data
transmission in response to a determination by the
distance determinaticn means that the distance to the
communication target apparatus has been within the
predetermined range; and fixing means that fixes the
communication tTarget apparatus so that the distance to the
communication target apparatus is within the predetermined
range, characterized in that the fixing means allows the
wireless communicaticn device to be housed in the
communication target apparatus to thereby fix the distance
to the communication target apparatus 1s within the
predetermined range.

According to a fourth aspect of the present

14



step for 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; 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 djstance determining step that the distance to the
LESHtiuritéation tarfget apparattis has beel withi¥ te prétetermined”
range; and fixing step for fixing the communication target a éparatus§o L
ikt tife GidtHceTotHe COMmMURTEAON thrget ApPiiatiis igrgliﬁwiﬁfﬁé‘gml “S
-predetermined range,charagterized in.th the fixing step.allows the
Wireless communication davice t6 be housed in the 'commurication target

rappatus.to thereby fix the distance 1o the 88@%&5“‘%%%@%%%%%

apparatus is within the predetermined range. According t0 a sixth aspect

rekthe pregentnvention, theea isprovided awireless communicalion-om the
method for carrying out wireless data transmission between 14b

wapparatusesdise oW cammunication; thenmethiod: cemprising:
recognizing step for existence of a
communication device is allowed to communicate with the
communication target apparatus by the UWB communication
means; data transfer means that starts data transmission
by use of the UWB communication means in response to a
recognition of the communication target apparatus by the
recognition means: and fixing means that fixes the
communication target apparatus so that the distahce Lo the
communication target apparatus i1s within the predetermined
range, characterized in that the fixing means aliows the
wireless communication device to be housed in the
communication target apparatus to thereby fix the distance
to the communicaticn target apparatus i1s within the
predetermined range.

According to a fifth aspect of the present invention,
there is provided a wireless communicaticn method for
carrying out wireless data transmission between
apparatuses by use of UWB communication, the method
comprising: distance measuring step for measuring a

ida



communication target apparatus that is within a predetermined range of
distance that communication to the communication target apparatus is
possible; distance measuring step for measuring a distance to a
communication target apparatus based on a transmitted or received UWB
signal; data transmission step for starting data transmission by use of the
UWB communication means in response to a recognition of the
communication target apparatus in the recognizing step; and fixing step
for fixing the communication target apparatus so that the distance to the

dgemmilftficationttafifetapparatas pwithind the pradeterfifed raife, on &
characterized in that the fixing step allows the wireless communication

L YavieE 16 B hBlisetFRthd Tommtnidafion targ et adperatis 6 Ttherey e
the distance to the communication target apparatus is within the ,

S bfdtetérmifid Farbe! Attordifi§ 6 aSeventh aspect b the gregertt 1+ the
invention, there i fq?rg\éidgg a cqcmg%teer program tgatcig_ g%%cribed ina

is
megasurlin oY 1 L alnc .
‘computler%aa'%ﬁe Srmat so that processing for carrying out wireless

-data yransmission. between.apparatuses by usg of UWB cammunigation is

i

executed on a computer system, the computer program causing the
peempHier-system 1o, gxecute -measuring: 14¢ procedyre for MeasWinga rate

distance to a communication
and a predetermined transmission gquality are obtained by
UWB communication; data transmission step for executing
short-range data transmission with a throughput egual to
or higher than & 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; and Ifixing step for fixing the
communication target appazatué so that the distance to the
communication tTarget apparatus 1s within the predetermined
range, characterized in that the fixing step allows the
wireless communication device to be housed in the
communication target apparatus Lo thereby fix the distance
to the communication targest appaﬁatus is within the
predetermined range.

According to a sixth aspect of the present invention,
there is provided a wireless communication method for
carrying out wireless data transmission between

14b



target apparatus based on a transmitted or received UWE 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 UWE communication;
agatatransmission proeedure foitexeruting shortirange tdatarteansprission
with a throughput equal to or higher than a predetermined throughput by
CUWR £bhirEuNiEatio inl rdsponsedd aldeteftiinatien fittheldistance
determining procedure that the distance to the communijcation target
CapParatiShas Beer Within tersredetetminsttrahgeand fixing*procedure
forﬁgkixi,n the communication target apparatus so that the distance to the
P ESTAIUR AN (a1 BB Al 1S i e ecR B Srag, -
sharadierized n hat the fiing procedure allows he Wireless . s o-ance
“cémmunication device 1o be housed in the - communication target

nBRRa/plys; o therely fix the . distance to the communication target

apparatus’is within the predetermined range. [0027] The computer

cBregram-according 10-the-aboye.aspect isdefined asa computer pregrany
that is described in a computer readable format so as to realize

received UWB signal; data transmission step for starting
data transmission by use of tThe UWB communication means
in response to a recognition of the communication target
apparatus 1n the reccgnizing step; and fixing step for
fixing the communication target apparatus so that the
distance to the communication target apparatus is within
the predetermined range, characterized in that the
fixing step allows The wireless communication device To
be housed in the communication target apparatus to
thereby fix the distance to the communication target
apparatus l1s within the predetermined range.

According to a seventh aspect of the present
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 svstem, the computer program
causing the computer system to execute: measuring

lde



14d predetermined processing on a computer system. In other words,
when the computer program is installed in a computer system,
cooperative effects are exerted on the computer system, so that the
system 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 éhs%sceagy the
Pdatatranister gy%tgr%aa%%bfdlﬁg fo hiefirst’ aspect can'be achieve .118628]
té%:%%@'“aq%‘@a%%kg th.aspect of the present, jnvention, there. is; proyideg:a
computer program that is  described in a computer readable format so that

sRI9eessing ; for carrying out wireless dalp ransmission betueen-y i n i ng,

apparatuses by use of UWB communication is executed on a computer

peysiems thescampuier pregram-causing the eoraputes ssystem t@ execufere,
recognizing procedure for recognizing existence of a communication

wiakgelapparatusihatis withinsueh adistancedbateomawinication 4@ thae:
communication target apparatus is possible; data transmission procedure

afop starting datestrérsmission byn use Of the YWWBcommuaniedtiommeanshat
in response to a recognition of the communication target apparatus

athraiRfhe exeaticy of- thelresegrizing rate and a2 predetermined

transmission gquality are obtained by UWB communication;
data transmission procedure for executing short-range
data transmissicn with a throughput egqual to or higher
than a predetermined throughput by UWB communication in
responge to a determination in the distance determining
procedure that the distance to the communication target
apparatus has been within the predetermined range; and
fixing procedure for fixing the communication target
apparatus so that the distance to the communication
target apparatus 1s within the predstermined range,
characterized in that the fixing prccedure allows tThe
wireless communication device to be hcoused in the
comnunication target apparatus to thereby fix the
distance tce the communication target apparatus 1s within
the predetermined range.
[0027]

The computer program accoerding to the above aspect
ig defined as a computer program that is described in a
computer readable format so as to realize

l4d



15 procedure; and fixing procedure for fixing the communication target
apparatus so that the distance to the communication target apparatus is
within the predetermined range, characterized in that the fixing procedure
allows the wireless communication device to be housed in the
communication target apparatus to thereby fix the distance to the
communication target apparatus is within the predetermined range.
[0029] 15a The computer program according to the above aspect is

pdefined as a-compiterprogram that is desetibed in ayeomputer readable -
format so as to realize predetermined processing on a computer system.
winr-ather wioss, vwhen:-thep computerpregram acdorsingl tosthe faurth
embodiment is installed in a computer system, cooperative effects are
cexentec on e computercgystent, .seethat thesysteme operatésdsan the
wireless communication device. By activating a plurality of such wireless
Ceammunicatioht dévices té fidreby EoRstRicta g arca Fewdrkl the L ess
same effects and advantages as those by the data transfer system
CREEBIAINE D tRE SBRERG BspedtitanTie YeHietdu. 3 [Etfect of theVinventioH]”

0030
wgrel%ss communication devices to thereby construct a

device area network, the same effects and advantages as
those by the data transfer system according to the first
agpect can be achieved.

[0028]

According to an eighth aspect of the present
inventicn, there is provided a computer program that is
described in a computer readable format sc that processing
for carrying out wireless data transmission bestween
apparatuses by use of UWB communication is executed on &
computer system, the computer program causing the computer
system to execute: recognizing procedure for recognizing
exlistence of a communication target apparatus that is
within such a distance that communication to the
communication target apparatus ls possible; 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

s
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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
patel0031] Furthermore,the embodiments.of the inveption gan provide

excellent data transfer system, wireless 16 communication device,
cwielesscommunicatior metbed,-and. eomputerprogean Hateachallow the

high-transmission-rate and high-quality data transmission in a device
carea:metwarkeemployimgttheip/Bacommuaication,iwith agoidingie termined

deterioration of the signal quality in the wireless section associated with
rahdiforeaseé inethiecdistapde Lbetieah thaapparatises: J0032] UTise dataows

transfer system according to an embodiment of the present invention
ChRows 88tLohe BRI ted  rpidIf Ahd Cashly withotiftheSteed tot e

provide a wire cable between the apparatuses to carry out the data_ .
Cﬁ@ﬁﬂ%ﬁ%ﬁﬁ%ﬁn Targei apparazug To Thereby fix tThe distance

to the communication target apparatus is within the
predetermined range.

[0029]
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in embodiments of 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. 10034] 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 of a
UWB wireless device. Therefore, by providing UWB wireless devices for
both of asmehile-apparatus-suchras:a cdigital:cameragrdigitab asdiwspect
player and a cradle that fixes or houses the mobile apparatus, wireless

1 transrissioh ean be exeputedrin the stateiin-whichihe dmebile apparatus:
is fixed to the cradle and thus they are very close to each other.

Ccpebldnigly awiteless tfarsmiSsion at & High Hansmission ride eanhened
carried out across such an ultra-short distance that the wireless

PHARSMTSSIGh Bdes n6CdepErtFort the-Fariphietal® eRFiForitAénts 00357 st
other needs, features and advantages of the fpresent invention will

C%QE&h%%nﬁ%ﬂﬁﬁ%Wnﬁ%%?ﬁﬂ&ﬁﬁhqc urth embodiment 1s

installed in a computer system, cooperative efiects are
exerted on the computer system, so that the system
operates as a wireless communication device. By
activating a plurality of such wireless communication
devices to thereby construct a device ares network, the
same effects and advantages as those by the data transfer
system according to the second aspect 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 ares
network for implementing high-guality data transmission
that employs UWB communicaticn and has & high transmission
rate and a low error rate.

(0031
Furthermore, the embodiments of the invention can
provide excellent data transfer system, wireless

4
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more detailed description based on embodiments 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. 21 Fig. 2 is a diagram
illustrating the state in which 18 S0621002 a digital audio player 1001
has been housed in a cradle 1002. [Fig. 3] Fig. 3.is a hlock diagra
R UG Ao BAETIE of GRTHAAT A CEnfi i A
UWB wireless device jncluded. in apsf)%atgs%g suchas a qi%itﬁkg%qm

“ e &F 100T anda cradie IO(?fl.C[Eig. Fig. 475 a flowChart s 0W|ngraate

ag_&ocr?faiﬁ‘gqﬂéoff%r%@{ Laprying.qut.daia transfer afier, detection .of a
Istance by an apparatus. [Fig. 5] Fig. 5 is a diagram illustrating one
nPFARHCRl USE 1 0ving the UWB communication, with avoiding
deterioration of the signal guality in the wireless
section assoclated with an increase in the distance
betwean the apparatusss.

[0032]

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 cut the dats
transfer.

[0033]

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

10034]

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



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
ofnventiol. 19 SO6P1602<[Fig.8] Fid.I& is=d diagram showing simmuativis

results about S-parameters of the ultra-short-range UWB antennas
wshewadis Fitg 7ithat afeoseparated-from eadivictheeby SramidFigi 9} Fig 2

9 is a diagram showing simulation results about S-parameters of the
diftfel SRoEAEITgE UWB @anterimas SHOWA i ERy/ Tthatdreisepatated fidt

each other by 10 MM. [Fig. 10].Fig. 10 is a block diagram schematically
fixes or houses the meobile apparatus, wireless
transmission can be executed in the state in which the
moblle apparatus is fixed to the cradle and thus they are
very close to each other. Accordingly, wireless
transmissicon at a2 high transmission rate can be carried
out across such an ultra-shert distance that the wireless
transmission does not depend on the peripheral
environmant.

[0035]
5till other needs, features and advantages of the

present invention will become apparent from the following
more detailled description based on embodiments of the
invention and the accompanying drawings.
{Brief Description of Drawilngs]

r0036]

[Fig. 1]

]

Fig. 1 is a diagram illustrating a data transfer

F

system according to one embodiment of the present
invention.
[Fig. 2]

Fig. 2 1s a diagram illustrating the state in which

18



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. 11] Fig. 11 is a diagram showing one -1 02
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 communication

device 20 SO6P1002 11 .. UWB antenna 12 .. UWB RF processing unit

13 UWB baseband processing unit 14 -- UWB MAC layer processing unit
45d1d4dWHBI DEGdayergiregessing Whith202 e Bandpassdilter (BPE)-103
Branching filter (SW) 104 .. Power amplifier (PA) 105 . Multiplier 106 ...

V@B .107 PLL -

[Fig. 31

Fig. 3 1s a block diagram schematically
illustrating one example of the functional configuration
of a UWB wireless device included in apparatuses such as
é digital audio player 1001 and a cradle 1002.

[Fig. 4]

Fig. 4 is a flowchart showing a processing
procedure for carrying cut 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
cperation of “bringing closer” for an apparatus.

[Fig. 6]

Fig. 6 1s a diagram illustrating ancther 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 tce an embodiment of the

invention.
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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'fter 902
21 SOGP1002 159 .. Synchronous acquiring logic circuit 161 ... Counter
162 Correlation detector 301 Dielectric substrate 302 ... Ground layer

303 Power feed point 304 - Microstrip line 305 Slot 306 .. Conductive
pattern 307 ... Electric resistors

[Fig. 8]
Fig, 8 '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 5

[Fig. 9]
Fig. 9 is a diagram showing simulaticn results
about S-parameters of the ultraﬂshort—range UWB antennas

 shown in Fig. 7 that are separated frocm each other by 10

(Fig. 107

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

[Fig. 11]

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

[Description of Reference Numerals]
[C037]

10 - UWR wireless communication device

20



401 . UWB transmission unit 402 UWB reception unit 403 Distance
measurement unit 404 Ultra-short-range wideband antenna 405
Apparatus main unit 1001 Digital audio player 1002 Cradle 1003 S'Q\é@ff}oz
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. 22 S0621002
[0039] Fig. 1 illustrates a data transfe-r system according to one
embodiment of the invention. The system shown in the drawing is
1construgiedof a-digial audio player 1001 that includes a UWB wireless
device and a cradle 1002 that also includes a UWB wireless device. The
cradle 1982r Fouses-thesdigitahauidio player with fixing it therein. [0040]
Between the digital audio player 1001 and the

13 - UWB baseband processing unit

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

103 ++- Branching filter (3W)
104 - Power 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/T converter
119"'Phase shifter circuit
151, 152, 153 - Multiplierx

154, 155 - Integral dump

1556 -+ FEC

157 -+ CRC

158 - Loop filter

21



cradle 1002, transmission of high-capacity data such as music 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>26P1002
illustrates the state in which the digital audio player 1001 has been
housed in the cradle 1002. In 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
9590t'0n§t§ﬁ%rﬁpéa5% gr'g@&mm@%d each other.and with such an
ultra-short distance therebetween that thé peripheral environment has no
eHect onthee@mmunication between the antennas. 23 SO6P1.002
[0042] The UWB communication allows high-transmission-rate and
high-qualitr-datadransmigsioadn @an ultra-short- distance area. _
Furthermore, the UWB communication employs ultra-short pulses and
#iuis hasra highdtime cesalbam,awhich permits implementation of ranging.
That is, the UWB communication is allowed to have both a function of
high- spéetbdath trarysmission over 100 Mbps and a ranging

303 ' Power feed point

304 -+ Microstrip line

305 - Slot

306 -+ Conductive pattern
307 .- Electric resistors
401 - UWB transmission unit

402 -~ UWB reception unit

403 - Distance measurement unit
404 - Ultra-short-range wideband antenna
405 - Apparatus 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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function. [0043] Therefore, in the data transfer system according to one
embodiment of the invention, an information apparatus such as a mobile
apparatus utilizes the ranging function of the UWB wireless device 4@ sp1 02
thereby measure the distance to the communication target, and the data
transfer is started in response 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
funétiorPof the UWB wireless device, and hence wireless data

transmission operation is started, so that high-transmission-rate
communichfion ‘antHigh - qdaifty transSmission ith eEbwseitserate ean pelng
24 506P1002 achieved. 0044] Since wireless transmission can he ,
FRpRMTetBE 17 & Statd in Which ThEAidaratused Gresvity Blbst o Bach”
other as described above WireJEees tr smiﬁistion atfl hig%,traniﬁnission

I

Fhte iS ANEwad withott e BEpadenty 6f thetrafsmission or the! ST 1001

Pﬁgghﬁ%%?gﬁg%”@eﬂhﬁuﬁﬁf@less device and a cradle 1002

that also includes a UWB wireless device. The cradle 1002

houses the digital audic player with fixing it therein.
[0040]

Between the digital.audio player 1001 and the
cradle 1002, transmission of high-capacity data such as
music 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
audio player 1001 has been housed in the cradle 1002. In
this state, antennas 2001 and 2002 in the UWR wireless
devices contained in both tThe apparatuses 1001 and 1002,
respectively, are fixed in such a postuﬁe that the main
radic 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.
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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 conﬁguratioﬁ%i Bl002
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; @nghan apparatus main unit 405. The apparatus has a function for
starting data transfer in response to the detection of a distance by the
apparatush 0046} HeddWBdeansmission e 401and thenldWB sion~rate

reception 25 S06P1002 unit 402 execute the following processing: UWB
R procgssimgadfigxecdting modulationddemodulation processingdort -
transmission signals; UWB baseband processing that includes
dnedulation/demdduldtion: processing, SyAckidRization procedsiag apdprloys
propagation path measurement for baseband signals; UWB MAC (Media
ultra-short pulses and thus has a high tTime resolution,
which permits implementation of ranging. That is, the UWB
communication is allowed to have both a function of high-
speed data transmissicon over 100 Mbps and a ranging
function.

[0043]

Therefore, in the data transfer system 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 response 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 fuﬁctiom of the UWB 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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Access Control) layer processing of executing access control and
adaptive control of the transmission rate; and UWB DLC (Data Link
Control) layer processing of executing management of neighborin%O £p1002
nodes, encryption, and authentication processing. [0047] In the presenfL
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
Ahe WWEBscommunication is described in detail in e.g. Japanese Patent
Laid-open No. 2004-258009 (Japanese Patent No. 3649404), which has
been zaready assigned to the present assignee. Although itis necessary
that the UWB wireless device contained in the apparatus, suichasa
digital camerseorcradle: tlsat: stamtsdata transaission, Beprovided-®ith 1 n
the ranging 26 206Pi002 function, the gist of the invention is not limited
tHyearnyt Paeticulariahging fetieth D0ABT STHe GafsHREON artF Feceptich c"
of UWB signals by the UWB transmission unit 401 and the UWB .
q@é@gﬂﬁﬁuﬁ@scribed above, wireless transmission at a high
transmission rate is allowed without the dependency of
the transmission on the peripheral environment, 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.

[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
utltra-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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402 are carried out via the ultra-short-range wideband antenna 404. It is
necessary that the ultra-short-range wideband antennas 404 disposed
close to each other obtain favorable characteristics regarding bothst&'ugpl 0072
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 control of communication operation in upper
protocol layers and the apparatus itself such as a digital camera or
cradle. The apparatus main unit 405 executes processing of sending
dransngissionxdatate the &)\WB! transmissionaurits40T processimg for
received data sent from the UWB reception unit 402, and overall control
rofdhe enfireydevice {0050} Audesctiption Wilk bdanade: batdnroperation
procedure of an apparatus for starting data transfer in response to
wieteetiohi ofthédistanes facohwnuhication 27 SO6P 100 kardet by use
of the UWB ranging function. [0051] This operation procedure is based on

raiPassption Hhat amRTSIETSprotedir 8 entitoyet Spediically,

processing, synchronization processing and propagation
path measurement for baseband signals; UWB MAC (Media
Access Contrel) layer processing cof executing access
control and adaptive control of the_transmission rate;
and UWB DLC (Data Link Control) layer procéssing 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 UWR 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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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, followed by return of a CTS packet f9g%1 502
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
Paselicmthet YWBsignal that as earriet the CTS padket Jodss8 by any
Subsequently, if it has been confirmed that the CTS packet has been
Laéivedt withott ARy Houbi: irid-the distance from the data transmission
destination apparatus is within such a range that high-transmission-rate
artd Grﬁéﬁ-quality transmission is possible, the UWB transmission unit 401

executes fransmission processing 28 30901002 fortragmission data,
prepared from the Upper layer protocor 47 g Y
the UWB transmission unit 401 and the UWB reception unit
402 are carried out via the ultra-short-range wideband
antenna 404. It 1s necessary that the ultra-short-range
wideband antennas 404 disposed close to each other obtain
favorable characteristics regarding both the reflection
characteristic and couplihg characteristic. This point
will be described later.

[0049]

The apparatus main unit 405 is constructed of a
hardware module unigue to control of communication
operation in upper protocel layers and the apparatus
itself such as a digital camera or cradle. The apparatus
main unit 405 executes processing ofrsending transmission
data to the UWB transmission unit 401, processing for
received data sent from the UWB reception unit 402, and
cverall control of the entire device.

(0050}
A description will be made on an operation

procedure of an apparatus for starting data transfer in

respense to detection of the distance to a communication
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In this manner, in the data transfer system according to the present
embodiment, the apparatus to carry out data communication includes an
antenna and a UWB wireless device that allow transmission of UWNB
wireless signals even across an ultra-short distance. Furthermore,stﬂ@Plooz
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

broblem n a wireless systemy;By starting data,uansmission in response to
sending of a transmission request packet RTS (Request To Send) from
th%jpgg transmission source and receiving of an acknowledgement
packet CTS (Clear To Send) from the data transmission destination. This
communigationfyeeedurenitgelbhas nedirect relation tarthergistsefithpt ion
present invention, and hence a more detailed description therefor is
anaittedn[0056) 29 S06R1002u Eiy. dsshows, diy adlowChart forhvat Lay
processing procedure for carrying out data transfer after detection
initially an RTS packet is transmitted from the UWB
rransmission unit 401 of the apparatus as the data
transmission source to the apparatus as the data
fransmission destination, followed by return of a CIS
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 CT3 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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of a distance by an apparatus. This flowchart is based on an assumption
that data is transmitted from the digital audio player 1001 housed in the
cradle 1002. However, it should be understood that the same procedure

is available also when data is transmitted from the cradle 1002. [O(%)ﬁ PR 02
response to user-interface operation such as pushing of a certain button

by a user for the apparatus that is to transmit data first, transmission
operation is started (step S1). [0058] At this time, the apparatus to start

the transmission operation notifies the other terminal of this start.

Furthermore. authentication progessing iss £xgcuted between both.the
apparatuses if necessary (step S2). If the authentication processing for

yipg,eut communication between the terminals results in failure, the
subsequent data transmission processing is cancelled (step S3). 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. 80 $06R100Q2::0059] in the data transfer system
according to the présent embodiment, the apparatus to
carry out data communication includes an antenna and a
UWR 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
terminéls, 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
trénsmission 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. This 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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At the time of the data transfer processing, the apparatuses need to be
fixed with an ultra-short distance therebetween like when the digital audio
player 1001 is set in the cradle 1002, in order to ensure high-spee%gggloo2
high-quality transfer operation for high-capacity data (i.e., the maximum
throughput). In contrast, it is sufficient for the transmission rate in the
authentication processing to be such that wireless communication
between the apparatuses is possible, and an ultra-short distance and the
maximum throughput are unnecessary unlike in the subsequent data
transfer pracessing:40@660]1 RorexamplehdapareseRatent Laid-opers Noy
2004- 298815 discloses a wireless communication system in which one
pemmindlsendsca registratiortregjuestiotthe others ferminaltif theldispceon
between the terminals is within a predetermined range. The
Btireritication processiiy MPHHEStEE 52 coFre8pdrddto thicregistratiop™ ©n
request. It should be well understood that the registration request  and
HekAGWISH it prBESssiag i this pat@RtaocUrEntdre™not inpléMehied
across such a distance Eetween the teéminals ghaé tq% Brbaxi um

ISLGhBUFiETbtained, 8R4 3150601002 -7 fowever, it

should be understood that the same procedure is available
also when data is transmitted from the cradle 1002.
[06057]

In response to user-—-interface operation.such as
pushing of a certain button by a user for the apparatus
that is to transmit data first, transmissicn operation is
started (step 351}.

[0058]

At this time, the apparatus to start the.
transmission operation notifies the cther terminal of
this start. Furthermore, authentication processing is
exacuted between both the apparatuses if necessary (step
§2). If the authentication processing for carrying out
communication between the terminals results in failure,
the subsequent data transmission precessing i1s cancelled
(step S83)}. The detailed procedure of the authentication
processing has no direct relation to the gist of the
present invention; and hence a description therefor is

omitited.
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are different from the high-speed and high-quality data transfer across an
ultra-short distance, set forth in the present invention. [0061]
Subsequently, by use of a UWB wireless signal, the distance between the
. s oo ﬁé} P10O0OZ
apparatus to transmit data and the cradle fixing it is measured by t
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 SbH), the apparatus is triggered by this determination to start data
transmyigsion to the cradle (step S6). [0063) On the contrary, if it is
determined that the other terminal that has implemented authentication,
i.e., the eradie;«doesmoteXxistlip thie: area withinfthe specified sdistancehe
plural times of ranging are repeatedly tried thereafter (step S7), and the
apparatts waitsnaillthes cradlé icontesintothenareatwithislthet distance
predetermined distance (e.g., until the apparatus is fixed to the cradle).
Boerebetween like when the digital audio player 1001 is
set in the cradle 1002, in order to ensure high-speed and
high-guality transfer operation for high-capacity data
{i.e., the maximum throughput). In contrast, it is
sufficient for the transmission rate in the
authentication processing to be such that wireless
communicaticn between the apparatuses is possible, and an
ultra-short distance and the maximum throughput are
unnecessary unlike in the subsequent data transfer
processing.
[00e0]

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 understocd 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 [0064] Subsequently, if the other terminal comes into the area
within the predetermined distance, data transmission is started in the step
S6. [0065] In contrast, if it is determined that the other terminal dogiéPfooz
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 S8),
and the processing routine is terminated. [0066] If the data transmission

is carried out in the step S6, when the transmission of desired data
selected by the tuser shrotigh avtiser-infestacednadvanece bas been data
completed, the other terminal sends a wireless signal indicating that the
data has beenmormally redeived,sanek theldatetrarsfes processing isn the
ended (step S9). [0067] In contrast, if the wireless signal indicating the
mormal reception 'of data is not sent from the other terminal even after a
certain time interval, the apparatus implements data transmission again

aftérep 1]

Subsequently, by use of a UWB wireless signal, the
distance between the apparatus to transmit data and the
cradle fixing it is measured by the ranging function
(step S54).

[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 thé ranging function {step 385), the apparatus is
triggéred by this determination to start data
transmission to the cradle {(step 36}.

[0063]

On the contrary, if it is determined that the other
terminal that has implemented authentication, i.e., the
cradle,_doeé not exist in the area_wifhin the specified
distance, plural times of ranging are repeatedly tried
thereafter {(step S$7), and the apparatus waits until the
cradle comes into the area within the predetermined
distance (e.g., until the apparatus i1s fixed to the

cradle) .
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33 SO601002 certain time interval (step S10). This retransmission
operation is repeatedly carried out by a specified number of times. If the

- signal indicating the data reception is not sent even after this repetition; 1 o2
the data transmission processing is stopped (step S11), and the
processing routine is terminated. [0068] The present invention relates to a
data transfer 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
ndt’déckssarily need to be measured by use of a ranging function of the
UWB communication (or ranging function other than the UWB
communfeatipn)U&s Héseril 5%6’\/@,%%%@@8&%& traRsifssion te the

operation is started by usinqthe ranging . function of the UWB wireless

“devica hTasPons 1 " ShE T WHItH the dHparatusés Ravé abme: ©51°n

within a rede,'[ermgr‘;]ed distang% from each other, high- transmission-rate
onimahication Ant High-gtiality” transmission with a low error rate can be

a\cfaﬁ\;e . As a modification of this configuration, another system is also
available in which wireless data transmission

In contrast, if it is determined that the other
terminal dcoes 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 388}, and the processing
routine 1s terminated.

[C066]

If the data transmission 1s carried out in the step
S6, when the transmission of desired data selected by the
user through a user interface in advagce has been
completed, the other terminal sends a wireless signal
indicating that the data has been normally received, and
the data transfer processing 1is ended (step S92).

[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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operation is started after it has been acknowledged that 34 SO651002 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. This system also can assure S06P100Z
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 environment, such as deterioration of the signal quality in the

wireless sectign associated; with influenceof peyipheral reflectors and an

increase in the distance between the apparatuses carrying out the
spapunieations [PO83LAdeseription wilhbe madg bglowenadata . pper

transfer system that employs a polling function as an alternative for a
tenging functionraccordingdea anotherierabediment of thednvention: i on is
[0070] Fig. 10 schematically illustrates another example of the functional
configuratior ofa WWBawireless deviger included i-apparatiises such as
the digital audio player 1001 and the cradle 1002. The apparatus shown
frthesmission processing is stopped (step S11), and the
processing routine is terminated.

[00e8]

The present invention relates to a data transfer
system in which data transfer is.started in response to
the operation of “bringing closer” for apparatuses each
incliuding a UWB wireless device. However, the distance to
a communication target does not necessarily need to be
measured by use c¢f a ranging function of the UWR
communication {or ranging function other than the UWB
communication). As described above, 1f 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-gquality
transmission with a low error rate can be achieved. 2As a
modification of 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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drawing includes a UWB transmission unit 401, a UWB reception unit

402, an ultra-short-range wideband antenna 35 S06P1002 404, and an
apparatus main unit 405. The apparatus has a function for starting gata | 5>
transfer in response to the detection of a distance by the apparatus.

[007].] The UWB transmission unit 401 and the UWB reception unit 402

~ execute the following processing: UWB RF processing of executing
modulation/demodulation processing for transmission signals; UWB
baseband processing that includes modulation/demodulation processing,
synchromiZatiohiprocéssing andprépagation’ pati measuremedt for.reless
baseband signals; UWB MAC layer processing of executing access
tontrorafid heaptive [dohtroP B therahsitidsion raté? and UWE'DEE ager
processing of executing management of neighboring nodes, encryption,
Wﬂﬂeﬁﬁcéf%ﬁ%g&ﬁh’gﬁ%?@] fn fife presentEmbodmiert-whah a

communication tar%et a%%aratus includin]g %Uk\{VB wireless device exists
0]

Within such & distahce from an Apparatus similsiy indiuding s Owe" *2te
{hiFless levics 1! pommunieatRL RIS 103 APAEIeS i gssiile
because it 1s considered that alsc in the communication
range in which the polling is possible, there is no
dependency of the transmission on the peripheral
environment, such as detericration of the signal guality
in the wireless section asscciated with influence of
peripheral reflectors and an increase in the distance
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 accerding to another embodiment of
the invention.

[COTG]

Fig. 10 schematically illustrates another example
of the functional configuration cf a UWB wireless device
included in apparatuses such as the digital audic 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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recognize the existence of the communication target wireless device
through polling operation before start of data transmission, and can start
the data transfer after 36 S06P1002 authentication processing. [oogg,%g,} 002
shows one example of an operation procedure of an apparatus for
detecting a communication target apparatus by using a polling function. In
the illustrated example, data transmission based on a UWB

communication system is carried out between terminals A and B each
including a UWB wireless device. [0074] Initially, the terminal A to request
communication star sends arconmnection réquest gackes fCarRegs) has a
indicating a request for communication start. [0075] When the terminal B
foiredeive: tHeocomhuricationdstaat tecprest isrin asitieation of being the
unable to receive the connection request packet, the terminal B is
fegardedds bding clitsidietive comnidficatioiipessible distance range. In
this case, the terminal A may not acknowledge the reception by the
tefriinal B, and therefore continues to retransmit connection request

The UWB transmission unit 4C1 and the UWR reception
unit 402 execute the following processing: UWB RE
processing of executing meodulation/demodulation
processing for transmission signals; UWB baseband
processing that includes modulation/demodulation
processing, synchronization processing and propagation
path measurement for baseband signals; UWB MAC layer
processing cf executing access control and adaptive
control of the transmission rate; and UWB DLC layer
processing of executing management of neighboring nodes,
encryption, and authenticaticn 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 peclling operation before start of

data transmission, and can start the data transfer after
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packets. [0076] In contrast, if the terminal B receives the connection
request packet form the terminal A, the 37 806P1002 terminal B notifies

its host CPU of the reception of the connection request packet form the
terminal A, and recognizes the terminal A. [0077] Furthermore, thew 0 OFP1002
terminal B sends a connection accept (Con.Acc.) for authorizing

connection as a reply to the connection request from the terminal A.

[0078] Upon reception of the connection accept sent from the terminal B,
the terminal A notifies its host CPU of the reception of the connection

-anceptindicating-connestien adthorization from the terminal B, to thereby
recognize that the terminal B exists within the communication-possible

range7atd hence connection thereto is possible. [00791 Thereafter, the
terminal A that has received the connection accept notifies the terminal B,
which hasi authidrized-sonnector: threnetos o@ﬂweweogptimra‘oidm procedure
of an apparatus for detecting a communication target
apparatus by using a polling function. In the illustrated
example, data transmission based on a UWB communication
system is carried out between terminals A and B each
including a UWB wireless device.

[0074]

Initially, the terminal A tc regquest communication
start sends a connection reguest packet (Con.Reg.)
indicating a request for communication start.

[0075]

When the terminal B to receive the communication
start reguest is in a situation of being unable to
receive the connection reguest 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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connection accept (connection authorization response), i.e., the terminal

A transmits a connection accept response. [0080] Thus, the terminal B

that has authorized connection 38 SO06P1002 thereto re-recognizes the
terminal A. If the connection accept"is regarded as the connection>Y°F 1002
authorization response, the connection accept response may be omitted.
[0081] In this manner, in the above-described communication terminal
detection system, when one terminal sends a connection request packet
and the other terminal receives the packet, the other terminal transmits a

Lconnectign gutharization packettothe tesminal that has-sant {he of the

connection request packet, which establishes connection between the

Jterminals: Aand. B.[0082] . Subsequent te the detegtiondf 8, and

communication target by an apparatus by use of a polling function, an
LQnesation; procegure forstaingrdata transfer is implemented. This

operation procedure can employ e.g. an RTS/CTS procedure similarly to
thecapowe description.
rurthermore, the terminal B sends a connection
accept {(Con.Acc.) forx authorizing connection as a reply
to the connection reguest from the terminal A.
00783
Upon reception of the connection accept 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 connecticon thereto
is possible;
(00791
Thereafter, the terminal A that has received the
connection accept notifies the terminal B, whiéh has
authorized connection ﬁhereto, of the reception cof the
connection accept {(connection authorization response},
i.e., the terminal A transmits a connection accept
response.
[008BO]

Thus, the terminal B that has authorized connection
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Specifically, initially an RTS packet is transmitted from the UWB
transmission unit 401 of the apparatus as the data transmission sourceto
the apparatus as the data transmission destination, followed by return of

a CTS packet from the data transmission destination apparatus tit Has®© <
received the RTS packet. 39 SO6P1002 [0083] Upon reception of the

CTS packet, the UWB reception unit 402 recognizes that the data
transmission destination has been ready to receive packets, and a

distance measurement unit 403 measures the distance from the data

transmission destinatiqn apparatus based on the UWB sjgnal.that has.
CHifiEd the E TS hacKet. 10 8%?‘%5%%53&%1§tly, itit has been confirmed

hatthe CTS packet has beep received without apy trouble, ang-the
distance trom the ata transmission destination apparatus is within such

range that high-transmission-yate-ang thigh-quakitydtransmissiopris t t ed.
possible, the UWB ™ transmission unit 401 executes transmission
proggssing for transmission data prepared from the upper layer protocol.

[0085]

Tn this manner, in the above-described
communication terminal detection system, when one
terminal sends a connection reguest packet and the other
terminal receives the packet, the other terminal
transmits a connection authorization packet to the
terminal that has sent the connection reguest packet,
which establishes connection between the terminals A and
B.

100827

Subsequent to the detection of a communication
target by an apparatus by use of a polling function, an
operation proceduie for étarting data transfer is
implemented. This operation procedure can employ €.d. an
RTS/CTS procedure similarly to the above descriptioni
Specifically, initially an RT3 packet is transmitted from
the UWB transmission unit 401 of the apparatus as the
data transmission source to the apparatus as the data
rransmission destination, followed by return of a CTS

packet from the data transmission destination apparatus

that has received the RT3 packet.
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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 communication includes an antenna agg Boto0o
UWB wireless device that allow transmission of UWB wireless signals

even across an ultra-short distance, and starts data transfer after

detecting a communication 40 SO6P1002 target. [0086] Fig. 5 shows one
practical use example of a data transfer system according to one
embodiment of the invention in which data transfer is started in response

to{ thesgperation of "bringing closer"” for an apparatus. [0087] In this
illustrated example, each of a digital camera and a cradle includes a

UWB witkless deviee tThen cpddielis colipledas etelevision OF persoreption
computer via a cable, and transfers image data by use of UWB
usHort-fethg ercoramtihicationBY didpositi thetdigitalméamera on the

cradle, they can be fixed with such a short distance therebetween that

High-rsHiEsiBA-Fate il HGHquhfity tRirRMIEsiBA f&aifdwed e @

therebetween. [0088] , , _
distance measurement unit 403 measures the distance from

the data transmission dastination apparatus based on the
UWB signal that has carried the CTS packet.
(00841

Subsequently, if it has been confirmed that the CTS
packet has been received without any trouble, and the
digstance from the data transmission destination apparatus
is within such a range that high-transmission-rate and
high~guality transmission is possible, the UWB
transmission unit 401 executes transmission processing
for transmission data prepared from the upper layer
@rotacoi.

[C085]

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 communication 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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After still images and moving images are captured by the digital camera,
the digital camera is set to the cradle. Subsequently, in accordance with a

processing procedure like one shown in Fig. 4, the data of the images s .,

transmitted from the digital camera to the cradle by UWB communication,
followed by being transferred from the cradle to the television or personal
computer. 41 SO6P1002 [0089] Fig. 6 shows another practical use
example in which data transfer is started in response to the operation of
"bringing closer" for an apparatus. [0090] In this illustrated example, each
tof adigital audio player and a cradle includes a UWB wireless device.
The cradle is coupled to a personal computer via a cable, and transfers
mui8i¢tdata. Alternatively, each of a digital audio player and a music
distribution terminal includes a UWB wireless device, and music data is
transferred therebetinéén. AR the £asé bF the fofimer *SyBter, By dispdsihg
the digital audio player on the cradle, they can be fixed with such a short

'diétance thereictiedn Tt higi-tanshfiSsiGAr e @ highiqudity

invention in which data transfer is started in response
to the operation of “bringing closer” for an apparatus.
[0087]

In this illustrated example, each of a digital
“camera and a cradlie 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 the digital
camera 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 1s set to the
cradlé. Subsequently, in accordance with a processing
ﬁrocedure 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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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 sett@p1 52
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 42
S06P1002 the digital audio player via the cradle by UWB communication.
Alternatively, the music data is directly transmitted from the music
distribtition terminal to the digital audio player. It should be obvious that

not only the music data but also game data and other data can be
transferrBd 9[0092F 'WHen shektrahgedta HraAsmissiore by e BWRB ighich
carried out as described above, the apparatuses each including a UWB
iFsless devies are Bftéh HroGght Clode® 16 ¥AER ottrer'setthal thedistahce®
therebetween becomes 10 mm or less,. or so that the casings of the

ApPHPStREs A8 HroUgH M CoBEWty Bch other. Therefore, the
aqtgeg% ]used in the UWB wireless device should be small

In this illustrated example, each of a digital
audio player and a cradle includes a UWB wireless device.
The cradle is coupled to a personal computer via a céble,
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 perscnal 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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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 nggds.| o »
to maintain the property even in an ultra-short range. [0093] In general,
when antennas are disposed close to each other, each of the antennas
receives radio waves reflected by the ground layer of the opposite

antenna, and therefore fails to obtain favorable characteristics 43
S06P1002 regarding both the reflection characteristic and coupling
‘charatteridtic! Favthermpre: Wit electranidynetic walestin &'Wear field

within one wavelength from the generation source of the electromagnetic
Graves Hedléetic fidldt ana tdgietic field Sralindéperdért of eadh THérl v
and hence the space impedance does not take a constant value.

Werprdindlyer i dffdits desighFanl aftennado-Mat ‘dedireropértiele

re achieved in the operating frequency hand. [0094] In addition, general
B Booi T, RPdah: oheieh KAt Tt oIS g ARG Sy

between the apparatyses and starts communication.when the distance,
transferred.
[0092]

When short-range data transmission by the UWB is
carried out as described 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 antennas are disposed close o
each other, each of the antennas receives radio waves
reflected by the ground layer of the opposite antenna,

and therefore fails to obtain favorable characteristics
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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 eac n
other with an ultra- short distance therebetween, or in the state in whic
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
ukreeshdn distande has anadvantagenofcallondng datas44 S06R1002up 1 ing
transmission at the maximum transmission rate of the system: [0095] A
deseriptivnwititbecmadébélonor astructuralexdmpleagfraesrall eades in
integratable ultra-short-range antenna that has favorable reflection
Bhafatteristie ldhd’ Eblping ERaraeteristie ot an il shor rarge oR 1OIHm
or less, and can be applied to the UWB wireless device according to the
PreseEnit efftbodimeRt: (6096 ASHntena& Wit a Small Snd ik Strutiired

gaggh antennas and slat antennas have been known. However, both
nd magnetilic fleld are independent of each other, and

P1002

hence the space impedance does not take a constant value.
Accordingly, it is difficult to design an antenna so that
desired properties are achieved in the operating
frequency band.

[C0%4]

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
acress an ultra-short distance cffers 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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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 ¢nsp1092
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. [0097]
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
tpresent imvemiona Thel4s SeBRIC0D siat afitémia Shown e thefdidning
includes a dielectric substrate 301, a conductive pattern 306-formed on
‘Pt fte of the dielectric substrate 301, and a ground layer 302 formed
on the other face of the dielectric substrate 301. [00981 The dielectric
substrate 301 is composed of e.g. a material called FR4, which is a glass
fiber woven fabric .im re%nate 1Wighee|lgncc>axa/@resin}, and has a Sd'elect[_i

C -
constant’e 6F45 164816049 below on a structural

example of a small and integratable ultra-short-range
antenna that has favorable reflection characteristic and
coupling characteristic in an ultra-short range of 10 mm
or less, and can be applied tc the UWB wireless device
according to the preéent embodiment .

[008¢]

As antennas with a small énd thin structure, patch
antennas and slot antennas have besen known. Howeaver, 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.

[0097]

Fig.‘T illustrates the surface structure of a élot

antenna that can be applied to the data transfer system

according to the embodiment of the present invention. The
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The conductive pattern 306 is made up of a copper foil pattern that is
formed along the periphery of the one face of the dielectric substrate 301.

In the conductive pattern 306, a large number of through holes  sg45p1002
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
comduetive pattern308: thetedh, canbther 86ppercfoildsditein ekferliig T ©
from peripheral part toward 46 SO6P1002 substantially the center of the
dislettricsubstrate 80¢ qg%ﬁﬁéﬂ"’ eaﬁ%ﬁfh@é&p&é}r% Paltarh §6rvesas a
microstrip line 304. The microstrip line 304 |s rovided on the center line
tRaehalves fife drea6fthe lFec‘f’ zEra&%le?t ric sGBSirate S Ras a2 Y ST
width of 1.2 ,=, for examgé [0101 Furtg rmore |n rde;cr to avoi c!]
%Qt?e@éblfm‘@doe?%egﬂeth% BHduCtvE pattern 1506 4n é%I‘;ue FiCrostip ling

33 14 a pattern separation part having a width of 5 mm is

te

(0098}

The dielectric 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
foil pattern that is formed along the periphery of the
one face of the dielectric substrate 3C01. 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 pattern 306 thereon, another copper

foil pattern extending from peripheral part toward
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provided near the end of the microstrip line 304 on the peripheral part, so
that the copper foil pattern is adequately separated. The end of the
microstrip line 304 on the peripheral part is located at substantially the . 4
center of the pattern separation part for the conductive pattern 306, and
serves as a power feed point 303 for the conductive pattern 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
smsabstantiallylthe dentarcofithe gréuidifayei S020s0as te forptasiot 301
305. In the illustrated example, 47 SO6P1002 the slot 305 is substantially

~ perpérdidlar e dkidnsioR dieclion of thetrhrtFestAp i80S which is
formed on the opposite face. The basic operational prlncg))le of the slot

Lht& s that'an Blectdmaghiétict Hiskis discharged maidly fronk fisy 1ded

lot, Specifically, wh to th trip line 304 via th
Souih o6t Roit 3b3 2 lektromaghetc i & iocRrgatf iom the sit

SO(EZSt%%d thfs an eletitrlcdec eld trs%vbesr@ng h(? sla%t,‘l gog is formwelddérklgl% £ 1.0

electric fierd™ -
mn for example.
o101}

Furthermore, in order to avoid intersecting between
the conductive pattern 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
adequately separated. 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 pattern 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 coppesite to the face having the
conductive pattern 306 therecocn. 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,

47



produces stationary waves to resonate. [0103] The slot 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. Itis
preferable that the specific layout of the slot 305, i.e., the lateral Ier?gﬂﬁgwoz
from the power feed point 305 and the width, be optimized so that stable
antenna properties are achieved. In 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

tayer302cbyy 2% mm tewthe position dparbiremsthe centerby-16.c hamm.
[0104] 48 SO6P1002 In addition, on the slot 305 opened in the ground
dayerr802; eletine resistorssI0T are miounted. rThe klectric fekjstatsi307 is
have a resistance value of e.g. 100 Q or more, and are disposed so that
botimeie ends theraufare toniected to'the grewrid:layer 302 The: lelectric
resistors 307 have an effect of suppressing reflection at the ground layer
@p@%l‘tﬁéﬁébyfe%ﬁkﬁt 8 L Ridebaht eharacteistic 1/ the égarplershbv: e
gg%ié is discharged mainly from the slot. Specifically,
when power 1s fed to the microstrip line 304 via the
power feed point 303, an electromagnetic field is
discharged from the slot 305 and thus an electric field
traversing the slot 305 is formed. This electric field
produces stationary waves to resonate.

[0103]

The slot 305 opened in the ground layer 302 is
disposed in such a manner as to traverse tThe 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 30F
and the width, be cptimized so that stable antenna
properties are achieved. In the example iliustrated in
Fig. 7, the slot 305 has a width of 1 mm, and a total
length cof 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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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 = §Qr§r’?1,1002
and the left and right directions in Fig. 7 are defined as the positive and
negative x directions, respectively, in the example shown in Fig. 7, the
electric resistors 307 with a resistance of 150 0 or more are mounted at
the positions of x = -0.6 mm and x = +1.0 mm, respectively, on the slot
305. [0105] Whein tHesslpt anterina shiown BCFig o és:applied as.<a builidna
antenna in an apparatus, there is a need to remove influence of
electronvaghetie wavesifromepetripheral difclitsin the apparatusmne
influence of reflectors 49 SO6P1002 around the apparatus. Furthermore,
tHérelis afsora nésd “tosconsiderdnfiuehceagivert fonperipidrak of . g.
high-frequency circuits by high-frequency components of the emitted
W%el?aﬁbrw‘ﬁ%ﬁfo?é?@fd?é,%ﬁéﬁW@%t aftehhalis Hatbrporatednid®d a
consumer apparatus or the like, a metal shield case (not shown) covering

the E5Rduive pRrEm3cE may Be'rovidddnd Layer 302, The

electric resistors 307 have an effect of suppressing
reflection at the ground layer 302 to thereby exploit a
wideband characteristic. 1In the example shown in Fig. 7,
two electric resistors 307 are mounted at adeguate
pesitions 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 example shown in Fig. 7,
the electric resistors 307 with a resistance of 150 Q or
more are mounted at the positicns of x = 40.6 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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[0106] If an antenna is incorporated into 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 usegs1002
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

| %@B%oﬁ}éestaﬁ%aé&‘?é%me%%ftﬁl@sﬂ%%ra?nteﬁﬁ?r&obért@§5®1%7?eed

Main ? ses of the slot antenna shgwn in F 7 ar o be us dé/wthen
%Oir? iHetided i'a condimerapparatus as 6. gja oW band (3.1 fo 49> Y

GH) VB aptenng, 50 50621002 and tg b aoplied o wieless fata

ransm|SS|on acro S an u ce. In t ese use cases, in order

19 £nsurg high-capacity, comemunicatign.over, 100.Mbps like the, UWB

communication, the antenna needs to be designed so that the following
{%}g&lw@@eg@e@rel%@lgd dbesreflection sharacteyristic is guch that the,

reflection

metal shield case (not shown) covering the conductive

pattern 306 may be provided.

[0106]

If an antenna is incorporated into a portable
apparatus such as a small digital camera or music player,
the situation in which communication is carried cut while
the apparatus is grasped by a user’s hand is possible.
Furthermore, when a small apparatus is provided with a
wireleés 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 pand (3.1 to 4.9 GHz) UWB antenna,
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coefficient is lower than -10 dB in a wideband of the predetermined
specification; there is no sharp gain attenuation in the coupling
characteristic; and the entire gain is higher than a certain level. [0198} 51 512
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
120U M & baAd of 3TPto’ YIS GHE wiTER is-theniselband of thergws an
low band. Furthermore, it has been confirmed that, in such a UWB
‘hhiRuRicatidn EnviFsriihgnt that dniEiRite 2RditReSToisd sorder to
superimposed on wireless signals, transmission in the maximum

Handhiission rateThode (H00 MBPSY i€ fossible I °4 range obihe 1ike the

ropagation loss up to -64 dB. 51 S06P1002 [01Q9] Fig. 9 shows
e e e o U o s thne =°

é%‘é?é‘”&?es%"i'p%‘wﬁig ! %‘% gre peparated. from each-other by, 10 mm.
As is apparent from rlgq. 9r also W%en the distance between the
reflection characteristic is such that the reflection
coefficient is lower than -10 dB in a wideband of the
predetermined specification; there is no sharp gain
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 aniennas are used
with an ultrafshort 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 i1s 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
15 superimposed on wireless signals, transmission in the

maximum transmissicn rate mode (500 Mbps) iz possible in

a range of the propagation loss up to —64 dB.
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antennas is 10 mum, the reflection coefficient is lower than -10 dB, and a
favorable coupling characteristic is achieved similarly. [0110] If antennas
having the same structure are used as a coupler (one pair) for  spgp1n02
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 to a
ldat& ransfer system, UWB wireless signal transmission can be
implemented without suffering from deterioration of antenna properties
even whehdhe “tefftials folConfhtRiCatiGT are verytdose o @4cHothefr s
Furthermore, since antenna properties are ensured even when the

rmmitials aie’ 6o o bactofffer Wansitiissichs2 $06B1002 vitt¥a shall
gropagalion loss and 3 high ransmission fate i posgiolg; (ndueu
apparent from Fig. 9, alsc when the distance between the
antennas is 10 mm, the reflection coefficient 1s lower
than ~10 dB, and a favorable coupling characteristic is
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.

(01117

By thus applying the slot antenna shown in Fig. 7
to a data transfer system, UWB wireless signal
transmissién 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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The present invention has been described above in detail with reference

to a specific embodiment of the invention. It should be apparent that

various modifications and substitutions might be incorporated intodher1002
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 smﬂarg including a UWB wireless

Hebited HoWRYEr RRERASVTtRE ihFERtGH S ot intited tharsts 1 FiRe o
resent invention, can be similarly applied to a system in which mobile or

g hSumer Qﬁﬁgrlakfgr?es that each include a UWB wireless device and are

gpnsg to each other nsmltf 1?apaclty data by wireless at a high
pee and With & quaI]Iy g%[@)[ 14] That is, the embodiments of the

E ion have been disclosed merely for the purpose of exemplification.

3 S06P1002 Therefore, the description in the present specification

should net e interpretedsto imit the,seope ofdhe invention,he.ove in

appended claims should be consulted to
detail with reference to a specific embodiment of the

invention. It shcould be apparent thait various
modifications and substitutions might be incorporated
into the embodiment by those skilled in the art without
departing from the scope and spirit o¢f 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 UWR wireless device. However, the gist of the
invention i1s 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

digclosed merely for the purpose of exemplification.
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determine the gist of the invention. 54 Claims: i. 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 datagsp10q2
transfer system comprising: ranging means that is provided in 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 not the distance between the first and

‘SeesRd devices Hasdeen witiin csuch a predatemnipel rapge tHdtem tion
%rledetermined transmission rate and a predetermined transmission

tality are Obtained bye LB '@iminitalidr dats teFerst méakd that

.execugéas data 'ﬂlsmission between the first and second devices in
AVentTion

Te0onseda détermination by the Hidiince d8tefmitationrmeans thdtthe
Cgjé,c,ct nce between the first and secand devices has been within the

pre ete%r%%gﬁl r%n%é%%dof%xigﬁgﬁFnehrﬁ‘sfefﬁ\étlf?xnes the distance between the
first and second devices at a distance within the predetermined range,
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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. 2. The data transfer system according to claim 1,

further comprising: authentication means that executes authentication 55
Claimgpecessing between the first and second devices that are within such a

distance from each other as to be capable of communicating with each

other by use of the UWB wireless devices. 3. A data transfer system in
1. which wireless dataatransaiission is eafietiout betwéerra first dévies andiata

¢ randh FEEQNY device thaf pach inclyde 3, UWR wirelgss device, the gata .4 4

transfer system comprising: recognition means that is included in at least
secomphe Ot thedfirstand seeand deévicesdrd recofiizey exislarice ofavice, the
communication 1 r%e} \gl(g%%%isi_ ggxl e; data transfer means that starts
the fi

data Transficer. 8 T . )
data transmission betwee rst and second devices in response to a

recogration. obexistence of baé ofithe firstandisdcond debicedbyptheireless

oo oL 8 oL B0 SES VGRS TG 209 anc
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 cor not the
distance betwsen the first and second devices has been within
such a predetermined range that a predetermined transmission
rate and a predetermined transmission guality are obtained by
UWB communication;

data transfer means that executes data ifransmission
between +the first and second devices in response to &
determination by the distance determination means that the
distance between the first and second devices has been within
the predetermined range,and

fixing means that fixes the distance betwsen the first
and second devices at a distance within the predetermined
range,

characterized in that the fixing means allows the first
device to be houssed 1n the second device to thereby fixz the
first and second devices so that the distance between the

first and second devices is within the predetermined range.

2. The data transfer system according te claim 1,
further comprising:

authentication means that executes auvthentication



56 first and second devices at a distance within the predetermined range,
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. 4. The data transfer system according to claim 3,

proceparaderized i Hat at idast bheor thetirst &Fsecbnd Yevices detadts a 27
w1t h COMALicationtargat-apparatds by-using a-palingfunction ta-thergbyrie of

allow the recognition means to recognize the existence of the {
commEghiRtARELION tafgetWirdless tdeiice °S. THE Yatd franshér sy&fdm wireless
devi@ggording to claim 1 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

3.  sentfrom the, otherof the first and second.devices ag,a data,fransmissionsz
destination after an RTS packet is sent from the one of the first and
tranzpésRd devides asadata rarntissionstitee. 6. Awirdléss device and 2

secof@MEnication device.comprising: tWB communicatiommeansibal ce, the
transmits and receives a UWB signal; ranging means that measures a

data distanesegrasystem comprising:

recognition means that 1s included in at least one of
the first and second devices and recognizes existence of a
communication target wireless device;

data transfer means that starts data ftransmission
between the first and second devices in response to a
recognition of existence of one of the first and second
devices by the other of the first and second devices through
the recognition means; and

fixing means that fixes the distance between the
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communication target apparatus based on a transmitted or .received UWB
signal; distance determination means that determines, based on 57 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
f1rsihreddtdrminéd Hansmissin ttafity aretobtained By SUWE Bomiikitation; the
pred&@tatransier means that executes data transmission in response to a
determination by the distance determination means that the distance to

the cofPRGTEALTON tafGet appafdtds hasBeeh ithid thepredetetmingds the
£ rsfange; and fixingmeans, that fixes the.comrmupigation,target: apparalus S0 ¢ »,

~ that the distance to the communication target apparatus is within the
the prsdctertified PANGE: cREMEEETZe8IN that thelfiing mieans GHows thieen the

£ 1 sWitgless,communicaion device t9:be,housed.inthe communjcation farget
apparatus to thereby fix the distance to the communication target
apparatus is within the predetermined range. 7. The wireless
communication device according to claim 6, further comprising:
authentication means that executes authentication processing with the
4. communicatibntargetapparans fisat issystem according to claim 3,

characterized in that at least one of the first and sescond
devices detects a communication target apparatus by using a
polling functicn to thereby allow the recognition means to
recognize the existence of the communication target wireless

device.

5. The data transfer system according to claim 1
characterized in that an RTS/CTS method 1s wused in the
wireless data transmission, and

the ranging means measures the distance based on a UWE
signal that has carried a CTS packet that i1s sent from the
other of the first and second devices as a data transmission

destination after an RTS packet 1s sent from the one of the

first and second devices as a data transmission source.

6. A wireless communication device comprising:

UWB communicaticn means that transmits and recelives a
UWB signal;

ranging means that measures a distance to | a
communication target apparatus based on a ifransmitted or
received UWB signal;

distance determinaticon means that determines, based on
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within such a distance from the wireless communication device that the
wireless communication device is allowed to communicate with the
communication target apparatus by the UWB communication means. 58
8. A wireless communication device comprising: UWB communication
means that transmits and receives a UWE signal; recognition means that

& MeFSiygifisesexisténdd ofa confmdmbaticiPtafyet apparats ifat iwithina the

distAredetermingd range of disfance, from.thewirgless commupication devige i n
that the wireless communication device is allowed to communicate with
Such e doRffianiealion tfgetpparatisby the DAVHCESHfMicALGR Mgghsesion

rate dgiatrapsieraneans that starts.data fransmission by use of the UWB ; hag 1y

communication means in response to a recognition of the communication
UWE  gaffetapparatdsiby the recognition means; and fixing means that fixes

the CQ%‘E@”rﬂ%%ti?@f@fg%egpﬁa@%t'soe@éeﬁt&% QiS%W&? to 1’?'3? amission in

communication target apparatus is within the predetermined range, .
respehafactéfized in HiEtARE fiRingMdand Allowsthe dwirERES Conthtfieation t 1on

meandeyicg o behoused in the ‘E_%mFE‘H@iCéE%Eﬁ(QE%%B%Q@&E%&'%e@B%Qéatus
the distance to the communication target apparatus is within the

has hpedeteéfmimed the predetermined range; and

fixing means that fixes the communication target
apparatus so that the distance to the communication target
apparatus is within the predetermined range,

characterized in that the fixing means allows the
wireless communication device to be housed in tha
communication target apparatus to thereby fix the distance to

the communication target apparatus is within the predetermined

range.

7. The wireless communication device according to claim
6, further comprising:

authentication means that executes authentication
processing with the communication target apparatus that is
within such a distance from the wireless communication device
that the wireless communication device is allowed to
communicate with the communication target apparatus by the UWB

communication means.
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range 9. The wireless communication device according to claim 59 8,
characterized in that the recognition means detects the communication
target apparatus by using a polling function to thereby recognize
existence of a communication target wireless device. 10. The wireless
communication device according to claim 6 , characterized in that an
RTS/CTS method is used in the data transmission, and the ranging
means measures the distance based on a UWE signal that has carried a
CTS packet that is sent from the communication target apparatus after

8. transmissidh BFaf TS Packet A4t AARirélegs esmastitieatior method for

carryjRgeoul. ireless.data fransayission petween apparaluses Py useOf;es o

UWB communication, the method comprising: distance measuring step
UWB gegmeasuring a distance to a communication target apparatus based on

a transmitied or ;received-LIWB signal; distance defermining.step for. o+

determining, based on a measurement result in the measuring, whether
commigh ot theC dlistaiceeto thelcohdmuRicalion target-appatatus has bheéptermined

rangdVithin sych apredetenpined range that a predeiarmined lansmission..  ¢pax
rate and a predetermined transmission quality are obtained by

the wireless communication device is allowed to communicate
with the communication target apparatus by the UWR
communication means;

data transfer means that starts data transmission by
use of the UWB communication means in response to a
recognition of the communicaticn target apparatus by the
recognition means; and

fixing means that fixes the communication farget
apparatus so that the distance to the communication target
apparatus is within the predetermined range,

characterized in that the fixing means allows the
wireless communication device to be housed in the
communication target apparatus to thereby fix the distance fo
the communication target apparatus is within the predetermined

range

9, The wireless communication device according to claim
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UWB communication; 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

8 Clanbecafd 60Fiing %teﬁ%@ftfixfﬁ]@%hef&ﬁﬁﬁﬂﬂhkh%n fAFgetSapparatts so the

commithatihe distancetothe communication target na?opgr%gg isiwihinthe«: on to

predetermined range, characterized in that the fixing step allows the
Chergielessccsmmuhication Baviee 16 bethotaed i et ltoimkication takgetless
dev 1 @pparatus to thereby fix the distance to the communication target

apparatus is within the predetermined range. 12. The wireless

communication method according to claim 11, further comprising:

10. authentigglion, stepfor execyting authenticatign processing with fhe o =145y

communication target apparatus that is within such a distance that
6 , commanication to'thé comhfinication target Sppatatusby UwBsed in the

data c?gggggmgggq_rbﬁpoas&ple. 13. A \_/vir(_aless communication method for
carrying out wireless data transmission between apparatuses by use of

UWBE semhsuridationydsenmetiiotscomprising: distance based on a UWB

signal that has carried a CTS packet that i1s sent from the
communication target apparatus after transmission cof an RTS

packet.

11. A wireless communication method for carrying out
wireless data transmission between apparatuses by use of UWB
communication, the method comprising:

distance measuring step for measuring a distance to a
communication target apparatus Dbased c¢n a transmitted or
recelved UWR signal;

distance‘determining step for 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 gquality are obtained by
UWE communication;

data transmission step 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 step that the
distance tco the communicaticn target apparatus has been within

the predetermined range; and
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recognizing step for existence of a communication target apparatus that

is within a predetermined range of distance that communication to the
communication target apparatus is possible; distance measuring step for
measuring a distance to a communication target apparatus based on a
transmitted or received UWB signal; data transmission step for starting

data traisiiBsionbydise 6Fthe UWwB B6mnidHicatictiFBRAS i Fedponséraet

appa i@ &Jecognitien gt the gammunication target apparatusin the-E.Ccognizing r e ¢
step; and fixing step for fixing the communication target 61 apparatus so

apra fRatthe distdice o the o mmeRfalioh taryet appatatus is within the
predetermined range,characterized. f that the fixing step Allows the) o5 < e

wireless communication device to be housed in the communication target
wire kpparatust§EnEreby fix the distanices® théEomnithicationtafget -n  the
comm@RPRLALUS 5 withinthe predefermined Jange. 14, The Wireless ;i srance to
communication method according to claim 13, characterized in that in the
the ¢esBYHIZIAG Stap) tHe CORTMaRIBALSN targetapparatus i deteetsiipyermined
using a polling function to thereby recognize existence of a

rang L . :
communication target wireless device.

1z, The wireless communication method according to claim
11, further comprising:

authentication step for executing authentication
processing with the communication target apparatus that is
within such a distance that communication tc the communicaticn

target apparatus by UWEB communication 1s possible.

13. A wireless communication methoa for carrving out
wireless data transmission between apparatuses by use of UWB
communicaticn, the method comprising:

recognlizing step for existence oI a communication
target apparatus that is within a predetermined range of
distance that communication tc the communication target
apparatus is possible;

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

data transmission step for starting data

transmission by use of the UWB communication means in response
to a recognition of the communication target apparatus in the
recognizing step; and

fixing step for fixing the communication fTarget
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15. The wireless communication method according to claim 11 or 13,
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 transmission of an RTS packet. 16.

aPPALREGMpURer program that isSdeésdibet in& cohifuter YeARABI¥bAMAL 6> 7 9ST

appathatprocessing far-carring eutwireless ndata transmission between
apparatuses by use of UWB communication is executed on a computer

systeth AR Corfputer! prégrant BadsingtRe coimptter systeiR to xedits: the

wire TREASUMINGREACaMUre for measyiipg adistance t0:8. COMMBMAIEALION tafget < he
apparatus based on a transmitted or received UWB signal; 62 distance
commgetertinmeg proésdire fordetaimining” basett ®h'a rhedsurement fidstitdi  +©

the dhgmeasuting procedure whether ok \not the distance to the dpredetez:mined
e

communication target apparatus has been within such a predetermined
ranggange that a predetermined transmission rate and a predetermined

transmission quality are obtained by UWB communication; data

transmission procedure for executing short-range data transmission with

14. athroudhput egualtect highsithas at predetsrhined tregghipuit bytowslain
13, CQHEQQ@Q@@TEgHESERnS%H%% in the recognizing step, the
communication target apparatus 1s detected by using a polling
function to thereby recognize existence of a communication

target wireless device.

15. The wireless communication method according to claim
11 or 13, characterized in that an RTS/CTS method is used in
the wireless data transmission, and

in the measuring step, the distance 1is measured based
on a UWR signal that has carried a CTS packet that 1s sent
from the communication target apparatus after transmission of

an RTS packet,

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

measuring procedure for measuring a distance to a
communication target apparatus based on a transmitted or

received UWB signal;
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determination in the distance determining procedure that the distance to

the communication target apparatus has been within the predetermined

range; and fixing procedure for fixing the communication target apparatus

so that the distance to the communication target apparatus is within the
predetermined range, characterized in that the fixing procedure allows the
wirel€ssSEGMAfunEalién aévitedo BE HoBSEd fh the Teohfrhanieation targé sed

on a%@Q@IQ@&%H@V%M@91%5@%%%49%9 ﬁ%@@ﬂﬁ%get\z«hether or
. C

apparatus is within the predetermined range. 1 omputer program
not  thagis desEiEttin AcompaterC FEatable forrfal so-that flocessifg forus  has

been CTYIAG QULWiKeless data tansmissian betwieen apparatuses by use of s e g
UWB communication Is executed on a computer system, the computer
Lranpregrahd tausing thie'\Cormpiter Systeito e@clite retoghiZing protelufe are
obt a{%re@cggnigm.@gﬁgggﬁ gggigglrpmunipation target apparatus that is
within sch a distance that communication to the communication target
appafattis ist passibies datantransanssion protedurefercstaiting datart-range

data VADSMISSIQN. by Lis¢, of the UWEB compmuinication means i%?’"%??gﬁ% 5310, 5

a recognition of the communication target apparatus through execution of
predefie recoghizing proceldors; and 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; and

fixing procedure for fixing the communication targst
apparatus so that the distance to the communication target
apparatus is within the predetermined range,

characterized in that the fixing procedure allows
the wireless communicaticn device to Dbe housed 1in  the
communicaticn target apparatus to thersby fix the distance to
the communication target apparatus 1ls within the predetermined

range.

17. A computer program that is described in a computer
readable format sc that processing for carrying out wireless
data transmission  between apparatuses by  use of UWeB
communication is executed con 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 t¢ the communication target apparatus is
posgible;

data transmission procedure for starting data

transmission by use of the UWRB communication means in response
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fixing procedure for fixing the communication target apparatus so that the
distance to the communication 5 target apparatus is within the
predetermined range, characterized in that the fixing procedure allows the
wireless communication device to be housed in the communication target
apparatus to thereby fix the distance to the communication target

appasatusds within the, 1Q predetermineeghianges64on target apparatus
through execution of the recognizing procedure; and

fixing proceduré for fixing the communication

target apparatus so that the distance to the communication
target apparatus is within the predetermined range,

characterized in that the fixing procedure allows

the wireless communication device to be housed 1in the

communication target apparatus to thereby fix the distance

to the communication target apparatus 1s within the

predetermined range.
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