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. DESCRI PTI ON  COVMUNI CATI ON SYSTEM COVMUNI CATI ON
APPARATUS AND COVMUNI CATI ON METHOD AS WELL AS PROGRAM
5 Technical Field The present invention relates to a
conmuni cati on system a conmmuni cati on apparatus, and
a communi cation nethod as well as to a program and
in particular, to a comunication system a
comuni cat i on apparatus, and a communi cation 10 met hod
as well as to a program capabte of acquiring the
advantages of a plurality of communi cation protocols.
Background Art Recently, wi reless conmunications, for
exanpl e, 15 Wrel ess LDEACRErEDNet wor k (W.AN),

Bl uetooth (regi stered trademark herei nafter,

appr opf? Bevy at &g, a0 Ni 2BEARADUS an
integrated circuit &IQ% card systenh and _the |ike
have betoheAMUOLGETOPN HEEHT 9. WERL %%rP3£E§H$1e, t he
| C card system anong these 20 wireless comrunicati on,
a reader/witer generates an electromagnetic wave to

T tﬁgreb¥ %orﬂ%a so-called radio frequency (RF) field
“ErEgh2ti ¢*¥1%l d). Then, when an IC card is brought

agnE . ! oTough!
sty SRt Bk At B b carid sk,
a WelhuAscHetdh =pphiansd] tied betoween: thei b randand

the reader/witer. There are speplfipatlons called a
welypes Aand @rdoypa, Bass ihepapaeufibeat tona ddomtitiilc@tion
card enbodi ed at present.
system, a communication apparatus, and a communication
method as well as to a program capable of acquiring the

advantages of a plurality of communication protocols.

Background Art
Recently, wireless communications, for example,
Wireless Local Area Network (WLAN), Bluetooth (registered

trademark) (hereinafter, appropriately abbreviated as BT

- communication), an integrated circuit (IC) card system, and

the like have become a focus of attention.
In, for example, the IC card system among these

wireless communicdations, a reader/writer generates an

-electromagnetic wave to thereby form a so-called radio

frequency (RF) field (magnetic field). Then, when an IC

card is brought into vicinity of the reader/writer, the IC

.card is supplied with power by electromagnetic induction as

well as data is transmitted between the IC card and the
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The type A is enployed as M FARE system of Philips,

and 5 data is transmtted froma reader/witer to an
IC card by encoding data by MIller, and data-is
transmtted fromthe IC card to the reader/witer by
encodi ng data by Manchester. Further, the type A

enpl oys 106 kil obyte per second (kbps) as a data
transmission rate. 10 In the type B, data is
transmtted froma reader/~witer to an IC card by
encodi ng data by NRZ, and data is transmtted from
the I1C card to the reader/witer by encoding data by
DR Ly Fykther, the type B enploys. 106 kbps as a data
transm ssion rate. 15 Further, as the IC card, there

I S [Mhepesgde as5ySt BIHdtAlbnsSeLELdd NY By zOMMHAHCAt £ @fe B
protocol to be used froma plurality of comrunication
apriotocpesidhdatkerutt nghea ICCoaNMONEEIAbA DI B Plresent.
sel ected conmuni cation protocol (refer to, for
exafpEet yRapanes enilevedi ae M PaARints vaksh o4t Pbhlipp and
Publication No. 06-276249). Incidentally, in the IC
datg dss§§9%ﬁﬁ“ﬁ?§%‘li oSERI in re&%éﬁ‘é@%t%é&rﬁnnég PAF@nkY

R e b T Y 8%&?39@@6&,5 R e YPn %ne 1c

B e AR i e R

Further¢XeRst £fbdya the136lseed @dkﬂ)éﬁ'%fé GRlr @Bcphat Peils)

Accordingly, after the communication protocol is
aseﬂebtedtram$misxmunnnauﬁlon cannot be executed by the
Oth?L the type B, data 1s transmitted from a reader/writer
to an IC card by encoding data by NRZ, and data is
transmitted from the IC card to the reader/writer by
enching data by NRZ-L. Further, the type B employs 106
kbps as a data transmission rate. |
Further, as the IC card, there is proposed a system for
selecting a communication protocol to be used from a
plurality of communication protocols and executing a
communication by the selected communication protocol {(refer
to, for example, Japanese Unexamined Patept Application
Publication No. 06-276249).
Incidentally, in the IC card system disclosed in
Japanese Unexamined Patent Application Publication No. 06-
276249, although a communication can be executed by a

plurality of communication protocols, after a communication

protocol to be used is selected, the communication is
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comuni cation protocols. 5 In contrast, a
communi cation protocol, which executes a
comuni cation by specifying, for exanple, an IC card
as a communi cation opponent, is enployed in, for
exanple, the IC card system Further, a comrunication
protocol, which can transmt data at a speed hi gher
than that of the current 1C 10 card system is
enpl oyed in, for exanple, -BB eomuni cati on.
Accordingly, if a conmmunication protocol can be
swtched to a conmunication protocol for executing BT
cLOBIME QR it isBlectOd @¥aiRlitatlibe piotcdl system
after an 1C card as a communi cati on opponent is
Aspecdingld;, ddtarcahne beormarisaitt bedeordifoatl hisglkedpeeed,
More specifically, in this case, the advantages of a
the eamuni et ilesnmemicatiorxecotodobs Wan didierobt ai ned
in that a comruni cati on opponent can be specified by
COHE I SiAhH e REPBACPTOt ocol  enpl oyed in the IC card

d_further dat be t itted at_ high
peck byTERES 50 GMENICAE T oI gt CEBN 1 B R eLtT 1> °

cc@&mﬁﬂ%‘l’o‘ﬁabko egﬁﬁln ,UEE%roéx é,n\é%ntlico'aa¥geas a

present invention ismade in view of 'the above

CEBLNBHAREE SRtk 08N 18X eaRl Bydd CIHTMHYCakpp 1 eapakl erc
of 25 acquiring the advantages of a plurality of

caogimayiiteat | ORurtHer protcoenlifi ca Al €0 Adtiocalli, ORhsylstem
of the present invention having a plurality of

tregemnini datronat appireadubdghes tiwan ddtedr iofedhencurpent IC
each of the plurality of conmunication_apparatuses

card system, is employed in, for example, BT communication.
Accordingly, if a communication protocol can be switched to
a communication protocol for executing BT cocmmunication in,

for example, the IC card system after an IC card as a

communication opponent is specified, data can be transmitted

‘at high speed. More specifically, in this case, the

advantages of a plurality of communication protocols can be
obtained in that a communication opponent can be specified
by the communication protocol employed in the IC card system,
and further data can be transmitted at high speed by the

communication protocol for executing BT communication.

Disclosure of the Invention
The present invention is made in view of the above
circumstances and can execute a communication capable of

acquiring the advantages of a plurality of communication
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5 conprises a first comuni cation nean for executing a
commruni cati on between each comruni cati on appar atus and
ot her communi cation apparatus by a first

conmuni cati on protocol, an exchange neans for
exchangi ng communi cati on informati on necessary to a
comruni cati on executed by a second 10 conmuni cati on
protocol included in the comrunication protocols
avai | abl e by the other commynication apparatus

bet ween the comruni cati on apparatus and the ot her
communi cati on apparatus by the communi cati on executed
by the first conmmunication protocol, a swtching

PR r 15 switching the communication between each

Lcat | d_the oth i catjon
Appar APULURY o F1b TIEbRMURT CHRT O S etund by Tha = ing
3 R L e

£190C QRENC QFMUAL Cat QN iFRAR £f Bbm@LCHE ¢ NG ERBa2Btuses
comruni cation by the second comuni cati on protoco

cdginieen aedfhstomaminind akicoon appan afas arduthegot her
communi cation mean based on the comuni cation

compfugricatiion exohesrgedichy coleun exeghbryeppegatus fand other
communi cati on apparatus of the present invention is

COURRFAEE PRI RRRY A5 SiYpRi SLATL CPIFEY. CESARTINPERE P -

mean. for - 5 executing a communication_ between the
L GHTIATES TR s A 08 EHE0 | T GEHEP H Bt S ohe
ndRRALALUS, DY &l frSiloa £ §BATUAL GREL P PLOLAERL g an

acqul sftion nmeans tor acquiring the infornati on of a
c RN BE € 8bh Opr ¥ QUACAhavak d abl ec iy ddh@unication
protocols available by the other communication apparatus
between the communication apparatus and the other
communication apparatus by the communication executed by the
first communication protocol; a switching means for
switching the communication between each communication
apparatus and the other communication apparatus from the
communication executed by the first communication protocol
to the communication executed by the second communication
protocel, and a second communication mean for executing the
communication by the second communication protocol between
each communication apparatus and the other communication
mean based on the communication information exchanged by the
exchangermeans.

A communication apparatus of the present invention is

characterized by comprising a first communication mean for




10

15

20

25

5 ot her communi cation apparatus through the

communi cation executed by the first comrunication
protocol, an exchange neans for exchangi ng

comuni cation information necessary to a

comuni cation executed using a second conmuni cati on
prot ocol included in the conmmuni cati on protoco
avai l abl e by 10 the other comruni cati on apparat us
bet ween each communi cation capparatus and the other
communi cation apparatus by the . comruni cati on executed
using the first conmmunication protocol, a swtching
neans, for switching the communication between the

SXDTIMUTE &t iCORTMEPHET ot Us RETYSCRe TBE het™MI IGHGRI cat i on
ratus fr the conmuni cation executed . b t he,.
PR AL i B PR e e o R S by Gt 7ot
hy US| e uni cat | r-at 0 -
kDS Gl BT PLET (e Gkt P,
tEOMANHERIHEA BY a tORuELGeAd i 6ANPHAE Sl Ay aRNaboe0by the
bet ween the comuni cation 20 apparatus and the ot her
o GorMutraht oat Hpp aiiars thas edrough hthe commuwnieat i om
i nformati on exchanged by the exchange neans. A
exayhad dat the hetdodourheapies eprtotiaprdnt mpnekshange
characterized by conprising a first conmunication step
NS dpdc GEFRGRE kD AATAUCACREAOD et e ok 108nRERFE AR T O

appar at.us. 25 and other conmmuni cati on apparatus. by a
a PR RaRE CHIS OIS SEOTEC0l SCeiiheqIreracohit ep of
i i i nf or.pat | i ho |
pRfL Bl Bfed DT (Bfhmufll o2 LATBIYORLN OB BT PO by
t HEO FFHRE-C biudin B2AGWre A phY rh s BdthiadenC QERUNEERLERCation

protocol, an exchange step of exchangi ng
apparatus and the other communication apparatus by the
communication executed using the first communication
protocol, a switching means for switching the communication
between the communication apparatus and the other

communication apparatus from the communication executed by

the first communication protocol to the communication

‘executed using the second communication protocol, and a

second communication mean for executing the communication by

the second communication protocol between the communication

apparatus and the other communication apparatﬁs based on the
communication information exchanged by the exchange means.

A communication method of the present invention is
characterized by comprising a first communication step of
executing a communication between a communication apparatus

and other communication apparatus by a first communication




10

15

20

25

- exgichéed cloymal rdegainido romppat e tuiorb ypratbicb st icohmesd dat itha

5 comuni cation information necessary to a

comruni cation executed by a second comruni cati on
protocol included in the comunication protocols
avai |l abl e by the other conmunication apparatus

bet ween the communi cati on apparatus and the ot her
communi cati on apparatus by the communi cati on executed
by the 10 first conmunication protocol, a swtching
step of switching the cognynlcation bet ween t he <
comuni cation apparatus and™ the other comrunication L
apparatus fromthe comuni cation executed by the
first _conmuni cation protocol to the comunication

PESECOted2By2 ¢Hel Siddend sg¢ermahi e ion ngr shecdrfoms iand
second co ni cation step of executi t he
°c6hﬁﬁﬂﬁeaf?%ﬁﬂﬁerﬁ%°§8 ofi§?t i aﬁggnoﬁ?%¥ocol
.1 he icati appar at.us .and the ot her
R ol PR Bl e BB RS0 b BT oy ene
fﬂﬂ%EoEﬁﬁﬁhﬁﬂbﬁﬁﬁﬁ@@ﬁ%@océi,tiﬁ{éﬁ%ﬂﬁ%ﬁgesgéﬁpof:éghﬂgnging
program of the présent invention is characterized by

com@ipl t&t Ngh aiffiorsda te OAMHELEHA 0N 13 8P cOhmexPeatidig a
conmuni cati on between a conmuni cati on appar at us and

protocol, an acquisition step of acquiring the .
COlRP-BE il 1 Bh RITOtecels cavimiila ibon theopbleer enrmiurdisiagion

b% tge 3%¥er congunication apparatus by the

app 1 TG R € uE SR Gate o pEPare Wit dfieo R ther

coﬂﬁgﬁfgé%ioﬁ“%ﬁ%ﬁ%?@ﬂge? t§ﬂ%‘§5m%§%@%2 589 executed by the
conmuni cat1 on i nfornati on” necessary to a comruni cati on

£1eX¥ecaleth -2 iS8CePE: SOmTUN %%Ekgﬂiﬂﬁoég lof'QHi%@%@ng
in the 5 conmuni cation protocols avail abl'e by the
thet bafmoomAtiio@abeOReen the communication apparatus and
the other communication apparatus from the communication
executed by the first communication protocel to the
communication executed by the second communication protocol,
and a second communication step of executing the
communicétion by the second communication protocol between
the communication apparatus and the other communication
apparatus based on the communication information exchanged
at the exchange step.

A program of the present invention is characterized by
comprising a first communication step of executing a
communication between a communication apparatué and other
communication apparatus by a.first communication protocol,
an acquisition step of acquiring the information of a

communication protocol available by the other communicaticn
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appar atus between the comuni cation apparatus and the
ot her communi cati on apparatus by the conmuni cati on
executed by the first communication protocol, a
switching step of swtching the conmuni cati on bet ween
t he conmuni cati on apparatus and 10 the ot her

comruni cati on apparatus fromthe comruni cation
executed by the first comunication protocol. to the
communi cation executed by the_second communication
protocol, and a second conmunication step of

“executing the comunication by the second

comuni cation protocol between 15 the conmuni cati on

aﬁﬁﬁﬁilfd%%éf’yaﬁ@et ﬁ@mﬁﬁé@a@mﬁ?%??@nbya‘b}b%rfai{r% based
on the onnunlc tion informati on e chan at the
WA e BECRROPhe. T CSBMETERVERE o T 2ngtng
csmma%qt' 0% nﬁrﬁé efge&e%‘g ep,t %&&mrya%gghon

appar at us an nlca i on appar at us by

ekbeuddd Sy %OQ'@EBhSaéérﬂﬁhxﬂfc%tt%Q' proE&‘@éF%éﬂﬁ%led in the
i nformation of the comunication protocol available

chymiiezati Bar peovvudl € alvan adppabat tise | Gt 1ao0Wokedni bytion
t he conmuni cati on executed by the first comrunication

| apwaptadesl beFwethethe t dmumpoinehicat aopefathoy @madi ohe other

necessary 25 to the communi cati on executed. by the
C%ﬂﬂﬂﬂ%ﬁaééﬁﬁuﬁPE%f$%#§[ﬁﬂbﬁééopommﬁﬁ%ﬁﬁﬁﬁquQﬂ%§ut8d by the

fco nlcatlon rot ocol s %vallable the o ?
PRAR GAT B R R R e @x@ﬁ%ﬁﬂéﬁ*%é?ﬁ%bﬁ FﬂétChlng
150 %ﬁhﬁ’i‘&%@f?ﬁp@@&?ée%s +20d L0, 0f he Oﬁgﬁﬁ' I_L.fégxtld c

appar at us conmuni cat 1 on exec

tﬁ@ﬁﬁ%@&cé&ﬁﬁﬁhfﬁéﬁf&ﬂ”apngﬁﬂustﬂﬁx@Qﬁﬁy@d%%thBatlon

bet ween the comuni cation apparatus and the other
e 0ited Bat t® first communication protocol to the

communication executed by the second communication protocol,
and a second communicétion step of executing the
communication by the second communication protocol between
the communication apparatus and the other communication
apparatus based on the communication information exchanged
at the exchange step.

In the present invention, the communication is executed
betWeen the communication apparatus and the other
communication apparatus by the first communication protocol,
thereby the information of the communication protocol
available by the other communication apparatus is acquired
by the communication executed by the first communication
protocol. Further, the communication information necesséry

to the communication executed by the second communication
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apparatus is switched fromthe comuni cati on execut ed
by the first comunication protocol to the
comuni cation executed by the second contmuni cati on
protocol, thereby the 10 comruni cation by the second
comuni cation protocol is executed based on the
comrmuni cation information. Brief Description of
Drawings Fig. 1 is a view showi ng an exanpl e of an
arrangement 15 of an enbodinent of a conmmuni cation
systemto which the presen? Invention is applied.
Fig. 2 is a view explaining a passive node. Fig. 3 1is
a view explaining an active node. Fig. 4 is a block
PER ERfFAmisidirRg & Samsmausicakion rmratangdseavabiakle
por.tion.of comunj cat.i on aggaratuses l1to3fo ,
: ﬁe&ptween

PEXBEUT P Ta SREE R b e APPBAITEF oS 55 apd¢
ow [ es ' r tion et ween the
B0 05SSR 23 LAD ety S carson
a;%m}%rt%tsuwsthet@oﬁn&ﬁ%a%ao@éx@e@l{@a Yy ciRdel oo 25
ig. 6 is aviewshowing a format of of NFCl P-DL
camnPldcakti gn FrodtSodp Vi ewhsAPWMRE @Rk t@bnabetween the
NFCI P-DL header. Fig. 8 is a view showng a format of
ccbatua ich t AVAl 4Bl tMEDEAJRe e est he i cpmn@inii sa @i i ew
showing a format of Data of 5 AVAILABLE MEDI A
aPRESPEHSe s PRl taeqg Sramy by ehewiigad ibor pEeCwteddtva the
.of MEDI A HANDOVER Request. Fig. 11 is a view show n
f%stoFﬁﬁ?uB*c?i&QQ @thocol to the communication execute
by the second communication protocol, thereby the

communication by the second communication protocol is

- executed based on the communication information.

Brief Description of Drawings

Fig. 1 is a view showing an example of an arrangement
of an embodiment of a communication system to which the
present invention is applied.

Fig. 2 is a view explaining a passive mode.

Fig. 3 is a view explaining an active mode.

Fig. 4 is a block diagram showing an example of an
arrangement of a portion of communication apparatuses 1 to 3
for executing a NFC communication,

Fig. 5 is a view showing a corresponding relation
between the communication protocols of the communication
apparatuses 1 to 3 and an OSI hierarchy model.

Fig. 6 is a view showing a format of of NFCIP-DL. PDU.
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MEDI A HANDOVER Response. 10 Fig. 12 is a view show ng
a communi cati on phase by NFCIP-DL. Fig. 13 is a

fl omchart expl aining processing executed by an
initiator. Fig. 14 is a flowhart expl ai ning
processi ng executed 15 by a target. Fig. 15 is a

bl ock di agram of exanples of functional arrangenents
of .t he communi cation apparatuses 1 and 2. Fig. 16 is
a flowchart explaining procgssing executed by the
communi cation apparatuses 17and 2. 20 Fig. 17 is a

bl ock di agram showi ng an exanple of an arrangenent of
an enbodi nment of a conputer to which the resent

i nvérnti-on & apptiedhoBéss Kol C(%laflyNEth@L tader.

In tiog 25 Fig. 1 shows an aml e n arrangenent
of 5158 22 hritHrh SPPBACEy Bt EHAFAr Vi OREPHEE pr esent

Aﬁ%ﬁﬁﬂ%ﬂEO&EbﬁA APPesd 1 €d (systemis conposed of a
plura

Ity of apparatuses coupled with each other

| ogirggl | ¥, i and dievd@BswiRYy fetdBiat WFebhes &F not the
appar at uses having respective 5 arrangenents are

AEeEmEdaERlAT Redpnszame cabinet) In Fig. 1, the

comuni cation systemis conposed of three
comfugi cd® i on appavatbsesnd , a ommat 8f Path of the
communi cation apparatuses 1, 2, and 3 can execute a

M ANEAVEBNReY s ol ural i ty of protocol s.

Fig. 11 is a view showing a format of Data of
MEDIA HANDOVER Response.

Fig. 12 is a view showing a communication phase by
NFCIP-DL.

Fig. 13 is a flowchart explaining processing executed
by an initiator.

Fig. 14 is a flowchart explaining processing executed
by a targét.

Fig. 15 is a block diagram of examples of functional
arrangements of the communication apparatuses 1 and 2.

Fig. 16 is a flowchart explaining processing executed
by the communication apparatuses 1 and 2.

Fig. 17 is a block diagram showing an example of an
arrangement of an embodiment of a computer to which the

present invention is applied.

Best Mode for Carrying Out the Invention

Fig. 1 shows an example of an arrangement of a
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10 Note that communi cation apparatuses constituting
the .communication systemare not limted to the
communi cati on apparatuses 1, 2, and 3, and the
comuni cati on system may be conposed of two or four
or nore comruni cati on apparatuses. It is needless to
say that the comrunication system .15 shown in Fig. |
can be. enployed as an I C card systemin which at

| east one of the communi cati@n- apparatuses 1, 2, and
3 is arranged as a reader/witer and at |east one of
the other communication apparatuses 1, 2, and 3 is
Hoed A5, B0:LE £anths BUILcLOg: ol cal N

C
system nay e respective conmmuni catl on

 aPPPRERL USRS eh 12 cAtbRASE qoehheaifmmla?iagaﬁégpgeg

communi cation function such as a persona

caspiad antth( BRA), oPiess onadi aRYt 8hd (RO doedmaldit! Ratter
phone, wrist watch, pen, and the like. That is, the

wetmemiccaniobnt e pawrpd tsessel, haviagdrSsmretingt | inited
tothe 25 IC card, the reader/witer, and the |like of

aymngepepigsdare Jaccayrydahedrant hbe  sake edimatcat i on
system can be arranged so as to include, for exaqple,

‘an € E&Fd bndhe GERYEALAF T eRr STt ifucrRgessd ©

conventional C card syste in .addition to the
e o eac tor HenaRlofls 17 gocind 0 hohBe tne

‘ e t-he »co j cat.i ar.at uses
¢€§E#31C%%§E% %pp égs_l, 2f ooy éﬁﬂ‘ékec%ﬂe_é

as a function for executlng a wreless
cEORiRatabhoBy @ansh i 4aliukabirt yrofosusuni cati on

protocol s include Near Field Conmunication (NFC). NFC

i s Hotennuew catmromipnatiooohpparatasesarcchselituting the
communication‘system are not limited to the communication
apparatuses 1, 2, and 3, and the communication system may be .
composed of two or four or more communication apparatuses.

It is needless to say that the communication system

shown in Fig. 1 can be employed as an IC card system in
which at least one of the communication apparatuses 1, 2,
and 3 is arranged as a reader/wriﬁer and at least one of the
other communication apparatuses 1, 2, and 3 is arranged as
an IC card. Further, the communication system may employ
the respective communication apparatuses 1, 2, and 3 as
mobile terminals having a communication function such as a
personal digital assistant (PDA), personal computer (PC),
mobile phone, wrist watch, pen, and the like. That is, the

communication apparatuses 1, 2, and 3 are not limited to the

IC card, the reader/writer, and the like of the IC card
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10 communi cati on executed by el ectromagnetic induction
using a 'single frequency carrier wave, and, for
exanple, 13.56 MHz and the like of an Industria
Scientific Medical (ISM is enployed as the frequency
of the carrier wave. The near field conmunication
means a communi cation 15 which is possible even if a
di stance between apparatuses conmmunicating with each
other is within several te of centineters and

i ncl udes a communi cati on executed by apparatuses
whose cabinets are in contact wwth each other. In NFC

a conmuni cation can be executed by two 20 _
SYYiuni EHEFBAT nobRS . COTRENE BT EQRMAN ICA ICaR RBdeisranged

nclﬁde .a }g Bsiﬁsrngggpggd gg ¢t|%%1gg . When an
ai Nonn 7 e ni cati on
r&‘%fe‘é‘?%gltcgﬁ SSHEHH gﬁ% i&?g&[@f%%ﬁs k. éQ?ﬁe %étér!{‘e in

ommuni catl on appar assi've

adf¥€on0RE Qﬁet%ﬁﬁ%@wﬁtéﬁh@&xﬁ&aﬁat gsesnd #and 2,
for exanple, the communication - .apparatus 1

transntiss dadse,t GotvbeeconEREH Gat ltcma apmxﬁﬁcuﬁ:ﬁm as
t he ot her communi cati on apparatus by nodul ating (a
apparetesesaVe Lorargsgohdsng fwctiver doectremmygiegt i
wave generated by the communicati on apparatus 1
WHrek@ﬁFs@OmmMP4Q§Q}q@aranéy%tﬁﬁﬁﬁﬂ%ﬂﬁy pédCapaiel catHon
|cat|on ap aratus transmts data to the

pr@&ﬂﬁﬂ ?cﬁ??%ﬁg?i at t81d B EatipBd NEY ng (the
cargher; Wayve. g&%&??ﬁt‘?{‘oq{ :h%utt%)cot he, el §eLL ora! %ri%t Ic

wave generate e CO nicati on apparatus
communication executed by electromagnetic induction using a

single frequency carrier wave, and, for example, 13.56 MH=z
and the like of an Industrial Scientific Medical (ISM)} is
employed as the frequency of the carrier wave.

The near field communication means a communication
which is possible even if a distance between apparatuses
communicating with each other is within several tens of
centimeters and ircludes a communication executed by
apparatuses whose cabinets are in contact with each other.

In NFC, a communication can be executed by two
communication modes. The two cecmmunication medes include a
passive mode and an active mode. When an attention is paid
to, for example, a commuﬁication between the communication
apparatuses 1 and 2 of the communication apparatuses 1, 2,
and 3, in the passive mode, one of the communication |

apparatuses 1 and 2, for example, the communication




10 In contrast, in the active node, any of the

comruni cati on apparatuses 1 and 2 transmts data by
nodul-ating (a carrier wave correspondi ng to) the

el ectromagneti ¢ wave generated by it. - \Wen the near
filed conmmunication is executed by 15 el ectromagnetic
i nduction, an apparatus, which begins a conmmunication
by outputting an el ectromagnetic wave first, that is,
whi ch takes the initiative of the communication, is
called an initiator. The initiator executes the near
field comunication by transmtting a connand (re

t t 20 t t
s FaRRaho bR sl B Ao RaRR L A JBpppatus 2
aQOH§§QQhe§nGOEHﬁn g&ﬁﬂﬂi%ﬁ% ?Qtugp 'H%Huﬂ%yfﬁ gturns

the response to t conma rom-t initiat
c&PH & 3 vkargete syheMi d tod %Hepeﬁsgtréﬂgrﬁeﬁ@ph@ve
that the 25 conmunicatlon apparatus 1 begins to
gedpifedaby- thd cehwediitaghetppanaves and itkewise the IC
communi cate with the comunication apparatus 2, the
cgipghmaysitest doacapped athes'e?  Ebe scammtinecdtdiogeappadathe 2
conmmuni cati on apgaratus 2 acts as the target as shown
trapamigs. detante 3the oFmyRsGATien RRRazetysn 1t ke peadi ve
ar at us as .the_initiator

nqREREADES (APt ot e s ER e ST adD s b b o
e%égif%ﬁgﬁaéag% &§4E\A§H%Q§k¥ddg?a étééﬁ%ﬁylcatlon

arfi8ekhgnmagnet i ¢ wave out put thereby Then, the

In contrast, in the active mode, any of the

communication apparatuses 1 and 2 transmits data by

modulating (a carrier wave corresponding to) the

electromagnetic wave generated by it.

When the near filed communication is executed by

electromagnetic induction, an apparatus, which begins a
communication by outputting an electromagnetic wave first,
that is, which takes the initiative of the communication, is
called an initiator. The initiator executes the near field
cemmunication by transmitting a command (réquest) to a
communication opponent, and the communication opponent
returns a response to the command, and the communication
opponent which returns the response.to the command from the
initiator is called a targef.

When it is supposed, for example, that the

communication apparatus 1 begins to output an
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10 communi cati on apparatus 2 transmts data to the
comruni cati on apparatus 1 by |oad nodul ating the

el ectronmagneti ¢ wave out put by the comrunication
apparatus 1 as the initiator. In contrast, as shown in
Fig. 3, when the communi cation 15 apparatus 1 as the
initiator transmts data, it transmts the data to

t he conmuni cati on apparatus 2 as the target by

begi nni ng to out put an elgc#o_magneti c wave by itself
and nodulating it. After the transm ssion of the data
is finished, the conmunication apparatus | stops
outputting the 20 electromagnetic wave. Wien the

e LRRHIATICAETA Hpparatds@ cogmupheatyrgdth thensnits
data,. it .also transmts the data tp the cormuniﬁgtnion

CABBE A2 agp?ﬁ%tw%ﬂge;thmcaﬁlaﬁ%%tglfb 2BEpat
Sy HRORELER RIS R PR RS RN e

Sii Ssion o S ni s ,

tIRONTANYGah08n PP At/ 2 ST QRg putputting the - 14
el ect romagneti c wave. xt, Fig. 4 shows an exanple of

an asr angeeid mfg.az2,pent tee,padiick exaeyt esean NFC
conmuni cation, of the conmunication apparatus 1 in
cdmimpnitatiobeapatatsisnde a3 pbet iniisiatwid thaexetus eddate to
NFC conmmuni cation, of the other conmmunication
thep serapndeat Lo mPIR Gt US| §. 28 e tAngstged cerbinugusiy

A LR AT AN LT N
e18USHELYLES; @ 2 tLAeP £ #Nd then, the
communication apparatus 2 transmits data to the
communication apparatus 1 by load modulating the
electromagnetic wave output by the communication apparatus 1

as the initiator.

In contrast, as shown in Fig. 3, when the communication
apparatus 1 as the initiator transmits data, it transmits
the data to the communication apparatus 2 as the target by
beginning to output an electromagnetic wave by itself and
modulating it. After the transmission of the data is
finished, the communication aﬁparatus 1 stops outputting the
electromagnetic wave. When the communication apparatus 2 as
the target transmits data, it also transmits thé data to the
communication apparatus 2 és the target by beginning to
output an electromagnetic wave by itself and modulating it.
After the transmission of the data is finished, the

ccmmunication apparatus 2 stops outputting the
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10 outputs an el ectromagneti c wave by changing a
current flowng in the coil. Further, a current flows
in the antenna 11 in such a manner that magnetic fl ux
passing through the coil as the antenna 11 changes. A
receiver 12 receives the current flowing in the 15
antenna 11, tunes and detects the current, and outputs
it to a denodulator 13. The denodul ator 13

~denodul ates a signal supplied fromthe receiver 12
and supplies it to a decoder 14 The decoder 14
decodes, for exanple, Manchester Code as the signa

ef%%%%dﬁ%?ﬁ%&?%‘&@@ denodul ator 13 and supplies 20 data

as a result of decode to a data processor 15.

The ydata PEQCesSowkd seXeshhSe PELUS! &hMaR8dment of a
processing “based on the data supplied fromthe

poleciosgr whchFekébefes drheirdatampiRtessdn,lbsuppl i es
data, which is to be transmtted to other apparatus,

cemonam ceridoderpidfiratdss Thenemégdel . 18arc ddes thecdat a
supplied fromthe data - 15 processor 15 to, for

PeEEifplse, WBARhese@rteChde ¥RE commiiicatignd §ép§hﬁe@th€tr
to a.,selector 17. The selector 17 selects any one of

CHHBGGRALER FPHAN IS0 4d 2RBdaI &t I D0 aﬁ&eoBFﬁﬁPge‘i‘ he
I d f th d 6.1 | ect d

TR BRI SRCERRLA04 3 Hised o7 98

eéﬂl%na%Qn HPthﬁéH Qg %%J.%er the control of a

controller 21. When a comrunication node is the
passhvent@des and cbheteconvani LallicdRd apparadis dndcts

as the target, the controller 21 nakes the
outputs an electromagnetic wave by changing a current
flowing in the coil. Further, a current flows in the
antenné 11 in such a manner that magnetic flux passing
through the coil as the antenna 11 changeé.

A recelver 12 receives the current flowing in the
antenna 11, tuneé and detects the current, and outputs it to
a demodulator 13. The demodulator 13 demodulates a signal
supplied from the receiver 12 and supplies it to a decoder
14. The decoder 14 decodes, for example, Manchester Code as
the signal supplied from the demodulator 13 and supplies
data obtained as a result of decode to a data processor 15.

The data processor 15 executes predetermined processing
based on the data supplied from the decoder'14. Further,
the data processor 15 supplies data, which is to be
transmitted to other apparatus, to an encoder 16.

The encoder 16 encodes the data supplied from the data
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10 selector 17 to select the | oad nodul ator 20.
Further, when the comunication nethod is the active
mode or when the construction node is the passive
node as well as the comrunication apparatus 1 acts as
the initiator, the controller 21 nmakes the sel ector
17 to select the nodul ator 15 19. Accordingly, in a
case in which the communi cation nethod is the passive
node and the communi cation apparatus 1 acts as the
target, the signal output fromthe encoder 16 is
supplied to the I oad nodul ator 20 through the sel ector

17. In the other cases, however, the signal is ,
PERPPIIEd 1o tone I20 weR &y oPlerghepEBtifiPdhenseFaet bt ke

17. An_.el ect ti t it 18 fl
oSS B SBIRELL M Ut P VB ROV et
a%@dc;r?et &£ %hﬁog{ﬁ{ﬁ%& ofRgnat Eclg\’?é{e&o&jla&co%agb' GhqWVave

ving a predeterm ned Single frequency. The

mpsdidsatae 19gARAULRLES 20 rBR ERETERE BV E casSot PR
Ocurrent, mhigh S ?%%%m in the - 16 %ntenna il b@ t he

s€l antedonmgnebt6rwave output unit 18, according to the
signal supplied fromthe selector 17. Wth this
opeffati sal ettt ait emdacti tlaelirmidsl amwrell8cory oblegnatade
wave obtai ned by nodul ating the carrier wave according

na@isteReBaradoht Pra PRéRPEhel datwPpisddssor 115 Whet e
c ORI 155,158 |2 HaTRA B 0 SRS L pSIANS o
AL FTEOECLA0 48 (R IR BTG, HERANE e
sdQired im.E@eSéiéﬂﬁ“ﬂH% badihRo@MiAMA 2bl  Further, when
‘the communication method is the active mode or when the
construction mode is the passive mode as well as the
communication apparatus 1 acts as the initiator, the
controllier 21 makes the selector 17 to select the modulator
19. Accordingly, in a case in which the communication
method is the passive mode and the communication apparatus 1
acts as the target, the signal ocutput from the encéder 16 is
supplied to the load modulator 20 through the selectoxr 17.
In the other cases, howevér, the signal is supplied to the
modulator 19 through the selector 17.

An electromagnetic wave output unit 18 flows a current

to the antenna 11 to cause the antenna 11 to radiate {(the

‘electromagnetic wave) of a carrier wave having a

predetermined single frequency. The modulator 19 modulates

the carrier wave as the current, which is flown in the
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10 by an el ectromagneti c wave output by ot her
apparatus as a carrier wave, the RF field in the
vicinity of the antenna 11 al so changes as the

i npedance when the coil as the antenna 11 is observed
changes. Wth this arrangenent, the carrier wave as
the el ectronmagneti c wave output fromthe other 15
apparatus is nodul ated according to the signa
supplied from the selector,17, thereby the data
output fromthe data processor 15 to the encoder 16
is transmtted to the other apparatus that outputs
the el ectromagnetic wave. Here, anplitude nodul ati on
aPE\SKnTA&FpIhil{ sﬂa?f:*ﬁrown@wnwye %Fplé&mte 18¢an

aREo SN ¢ stﬁglaafL?%ﬂ%P g ita U R Stk Rt B S
B R 316‘%%?%9 frs 88 d?i@&%ﬁ%ﬁé%@c
whbadssxtaine A in&&l@ﬁa%@'t@e‘ @Bréwwaﬁ@%dc}&%dgﬁg' tke

can be also enployed. Further, a degree of nodulation
the 1datzofovampki Fucke tise nixtal pm‘btedsw 1heco/alheesntset 16.
8%to 30% 50% 100% and the |ike, and an appropriate
val Jéemagatienodwelagctre@0 Thengont impddancg] whent tid s-dtife
respective blocks 5 constituting the conmnunication

ag i anfenpa Al pb%\é?bsﬁifﬁﬁldy fromp %%mfe%lo}@e@%@a@wg to

ower t the t bloc con t ng t
R AR et AL o STUE™E, SROREEThat | | Ao g BF Tield

(rhéé}?escl%h‘f‘ﬂ"e £ féﬂ?r?edc‘iﬂt rpLle t{]e Co%tf s LP€enna 11

respect Ive S constitutl ng ni cati on
b@ﬂﬁﬁ%ﬁ%@%rémagnetlc wave output by other apparatus as a

carrier wave, the RF field in the vicinity of the antenna 11
also changes as the impedance when the coil as the antenna
11 is observed changes. With this arrangement, the carrier
wave as the electromagnetic wave output from the other

apparatus is modulated according to the signal supplied from

‘the selector 17, thereby the data output from the data

processor 15 to the encoder 16 is transmitted to the other
apparatus that outputs the electromagnetic wave.

Here, amplitude modulation {(ASK (Amplitude Shift
Keying)), for example, can be employed as a modulation
system in the modulator 19 and the load modulator 20.
However, the modulation system in the modulatcr 19 and the
load modulator 20 is not limited to ASK, and Phase Shift
Keying (PSK), Quadrature Amplitude Mcdulation (Q2M), and the

like can be also employed. Further, a degree of modulation
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10 and |ines show ng that the power supply 22 supplies
power to the respective blocks constituting the
communi cation apparatus 1 are omtted to prevent the
figure frombeing made conplex. In the case described
above, the decoder 14 and the 15 encoder 16 processes
Manchester Code. However, it is possible for the
decoder 14 and the encoder 16 to select and process
one of a plurality of typesi®f-codes such as a
nodified mrror code, NRZ, and the like, in addition
to Manchester Code. 20 Further, when the
oEORUIIGRIJ O BBPAI AhiiSd PREA! 631,00 # P dihol 3pact

the passive node, the communi cation ‘apparatu

508N DepArdrangad W kOOWnPreV agbrpt et & elLGlOmhaylie
el ectromagneti c wave output unit 18, and the nodul ator

sdBectedt her, in this case, the power supply 22 obtains
25 power from for exanple, an externa
el ediheoraghee]l temadde cont8olgetd vierbHnrtive hhvehna 11.
As descri bed above, the communicati on apparatuses 1,

constifif 13datBe aF PHHYEFTIOR ERERTRHEY an Re ROt esSUPpPly
e o i . N ~ex
24 GRS, Bhee s rs TebintunPo Al oF SRHTE] B oL he
cAHLANIETR DL Bl Aicg%'ifclﬂ Q{E A&y the OfNo%gethat, in
comuni cat'i ons execd}e by t i plurality o

FiPMUNIGAELOBhPF AP e tAS Lher R iy Bhtrols the
comuni cation protocols, there can be enpl oyed, for

restailies blotles nadrsariahtOngathe addmiurfidation apparatus 1
St andar di zati on/ I nt er nati onal '

and lines showing that the power supply 22 supplies power to
the respective blocks constituting the communication
apparatus 1 are omitted to prevent the figure.from being
made complex.

In the case described above, the decoder 14 and the
encoder 16 processes Manchester Code. However, it is
possible for the decoder 14 and the encoder 16 to select and

process one of a plurality of types of codes such as a

modified mirror code, NRZ, and the like, in addition to

" Manchester Code.

Further, when the communication apparatus 1 operates

énly as the target of the passive mode, the communication

apparatus 1 can be arranged without providing the selector
17, electromagnetic wave output unit 18, and the modulator

19. Further, in this case, the power supply 22 obtains

- power from, for example, an external electromagnetic wave
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10 El ectrotechni cal Conm ssion (I1SOIEC) 14443 that
regul ates a communication by an I1C card, 1SQ | EC
15693 that regulates a communi cation of Radio
Frequency Tag (RF tag), Bluetooth, and further W.AN,
and ot her communi cation protocols, in addition to the
NFC. 15 Fig. 5 shows a corresponding rel ati on between
the comunication protocols of the comuni cation
apparatuses 1 to 3 and an |_hierarchy nodel. In the
communi cation apparatuses 1, 2, and 3, for exanple,
Internet Applications (for exanple, Hyper Text 20
Transfer Protocol (FWTP) File Transfer Protoco
reqeipjed &yd thenantemad Lland other arbitrary
appl,i_cation be e oyed Lo, se vent h cati
LayeArS AR a et Eagoromui i Gt B RRP L 18 10 2
. t €5%1.QN e T S
e e A repy %8299%%% e B AREE S Sl el e
by he Jliked 1 £ o EXamR @ BB ohepesmb@yad ank9a to fourth
Transport Layer. Internet Protocol (I'P) and the like,

cdraturdxanmpbe, exadntdae bgnuhey edrangdnintd ofeFugr k4 Layeatg
Second Data Link Layer can be divided into upper 5
NG gisc ahel paktiBomamiunigpéi oft LEx¢ayed) banthe opkerakidiva
Access Control Layer SNAC | ayer). In the conmmuni cation
oL pparaPisatian R?OP%%9 3, h%érth¢HRﬂW§aééﬁﬁuﬂfcatlon
nterface and Pr ot ta Lin (NFC;
CBBGRGI0S THE FLGSY af B EEHERD.

International Organization for Standardlzatlon/Internatlonal

f%; example,

Electrotechnical Commission {ISO/IEC) 14443 that regulates a

communication by an IC card, ISO/IEC 15693 that regulates a

communication of Radic Fregquency Tag (RF tag), Bluetooth,
and further WLAN, and other communication protocols, in
addition to the NFC.

Fig. 5 shows a corresponding relation between the
communication protocols of the communication apparatuses 1
to 3 and an 0SI hierarchy model.

In the communication apparatuses 1, 2, and 3, for
example, Internet Applications (for example, Hypér Text
Transfer Protocol (HTTP), File Transfer Protocol (FTP), and
the like), and other arbitrazy applicaticns can be employed
to seventh Application Layer as an uppermost layer, sixth
Presentation Layer} and a fifth Session Layer.

Transmission Coﬁtrol Protocol {TCP), User Datagram

Protocol (UDP}, and the like, for example, can be employed
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10 conmuni cation protocol of a part of NFC and can be
controlled fromthe upper layer thereof through
Service -Access Point (SAP). In NFCIP-DL, the

i nformati on of a conmunication protocol that can be
used by a conmuni cation opponent (hereinafter,
-appropriately called available 15 protoco
information) is obtained through NFCIP-1 to be
described later. Further, N-CI P-DL exchanges
information (hereinafter, appropriately called
communi cation information), which is necessary to
execute a conmmuni cation by a comruni cation protoco
tof Tqmeth remsperd faveher a 20 physical |ayer)

switched from NFCI P- 1 eret.hyrough. in esponse.to a
o e P ERE to el oo B LRk, (1RGAERL1EY &
0 ' i,.Qn r ecutes a conmuni cati on
b%y Eﬁﬁéﬁ%%i£)$ﬁg%§ ﬁé%ﬁﬁﬁgﬁgg§ﬁfches (handovers) the
conmyddibaat beha PL.oK0Clyeht @Bh NFL! &rdi d a ngemippeeat i on
25 protocol correspon&ing to the exchanged
Legigalnildaki gpntrd0 Laypfor(mati dayven) re&spansert getihe
request fromthe upper layer. Note that the
AcorrruticcdtrodnLpyet o8MAC dwiveched from NFCIP-1  is

sel ected from avail abl e comruni cati on protocols
r epr8sEhe e@OB e HR PEBRE2 Pittocol d/neBEnat i AT 5

e R P NS R L5 TP o U
S50 SUELSUAEOTNen o 1E, SO bt Siongl o)
cdrafdnli Bt 14A483r 210 dSAIEE 1448368, NN SE@ahEGe

controlled from the upper layer thereof through Service
Access Peint (SAP). In NFCIP-DL, the information of a
communication protocol that can be used by a communication
opponent {hereinafter, appropriately called available
protocel information) is obtained through NFCIP-1 to be
described later. Further, NFCIP-DL exchanges information
(hereinafter, appropriately called communication
information), which is necessary to execute a communication
by a communication protocol of MAC layer (and further a
physical layer) switched from NFCIP-1 therethrough in
response to a request from the upper layer, between it and a
communication apparatus that executes a communication by
NFCIP-1. Then, NFCIP-DL switches {(handovers) the

communication protocol from NFCIP-1 to a communication

protocol corresponding to the exchanged communication
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10 14443-4 enployed to the IC card, 1SO1EC 15693-2
enpl oyed to the RF tag, Bluetooth, and further W.AN
and ot her protocols, for exanple, can be enployed to
MAC | ayer. Note that it is assunmed in the enbodi nent
that a plurality of conmunication protocols including
NFCI P-1 are enployed to the MAC layer in, 15 for
exanpl e, the comuni cati on apparatuses 1, 2, and 3.
Here, NFCIP--1 is a conmunizat+on protocol of a part
of NFC and detects whether or not an RF field exists
inthe vicinity, and when no RF field is detected,
iNEGHRs ki AMURULE s pBRs €1 €S IHITRARRELE PRYE {HOUBBeLheafily.
field by itself). 20 Further, when a conmuni cati on
Noppottedst el sbimini tdve: iF prictekbdl bhatchéed MRENNFCIP-1
NFCIP-1 is brought into vicinity of the comrunication
Loppoierited NEGRkPata i ansodent cit tart i o {ddo) s
conposed of random nunbers fromthe communi cati on
reppoireed &idteenivmi ediles prethce hel ebrimatiioati on
oppanent by, 25 specifying it _by ID That is, according
to rﬁ:@cﬁ@?ﬁﬂv\%ﬁbﬁerzrhem HF%?ETRP dfs FPpRLetuRdhe

| xist. in.the vicinity of it, a user ,_.can specify an
B sl AcPYRG S R dmbni €811 on BrOBEGr ™ T Bin e

apparat us acting a

sl 1Al (% 386 e AP PAL AL URER1n3 R L SONMIHUGALAS W flct PSyer

appar at us w t hout executing an operation for selecting

(diite farappar ehaisplagdidag asykhe. conmuni cation opponent
fromthe plurality of the apparatus. Specifically,
i n, NFOGIPekand I AKl4é8nPposERD/GfECa 14@14Gr-al | 41yd 0fSO/IEC
conput ers, when one conputer transmts and receives
LiddSa 4t gmahdyed orm tte dCherrdnel TONPiH 656%3he empkyyed to

the RF tag, Bluetooth, and further WLAN and other protocols,
for example, can be employed to MAC layer., Note that it is
assumed in the embodiment that a plurality of communication
protocols including NFCIP-1 are employed to the MAC.layer in,
for example, the communication apparétuses 1, 2, and 3.

Here, NFCIP-1 is a communication protocol of a part of

'NFC and detects whether or not an RF field exists in the

vicinity, and when no RF field is detected, NFCIP-1 outputs
an electromagnetic wave (forms the RF field by itself).
Further, when a communication opponent exists in the RF
field, that is, when NFCIP-1 is brought into ﬁicinity of the
communication opponent, NFCIP-1 obtains Identification (ID).
composed of random numbers from thé communication opponent

and communicates with the communication opponent by

specifying it by ID. That is, according to NFCIP-1, when a
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10 one conputer nust be specified by a user in such as
manner that the user selects the icon representing
the other one conputer, to and fromwhich the data is
transmtted and received, froma plurality of icons
‘di spl ayed. on a screen to represent the plurality of
conputers constituting WLAN. In 15 this case, when
WLAN i s conposed of many conputers, it is burdensone
for the user to search the 2Ton representing the

ot her one conputer. In contrast, in NFCIP-1, when it
is located in the wvicinity of a communication

p ORPRONENS o1 tapﬁQEétlﬁ@esl Rz GR RO $560MR0$edi0f a user

random nunbers, of the comruni cation opponent and .
cE&o |Raticat as: mpp&rd&ES(amﬁnmm aat & ororappaneit oy protocol
specifying it by ID. Therefore, according to NFCI P-1,
fs@muﬂhetﬁiyraéétyceﬁ1&pganﬂﬂasascan@tndmmuﬂﬂmatby with the
speci fying a conmuni cati on opponent only for
%@@W&l@ “@éﬁ@%g@fq‘@ltzslgc@ﬁnﬁﬁ?é%fﬂ@h f@&péﬁiﬁegln@r(@e
or oﬁgggroach ver an - paratus ich he or

B8 el Cé’g’m&nl% | BRTGR Coppohehts

: tn% yte the burdensone job as
Pl esclr ft&:agl% ovel I"I’p,&l tfe\ill ¢ce and the |like, which are

- Necgpsan ¥l B,,5 160 @Qéﬂlﬁﬂe eXQoMt B0nBYsdd of a
communi cati on protocol enmployed in MAC 1ayer by the

pleETURYC 3ET 06mPARRERI9t Uses dnéOcchpidee teapkayed 4wt he
first physical layer. That is, in NFCIP-1, 1SQO1EC

rezz205es fletaekamiidce frwhi ther egates: dewpoésr, deltk catled
for a communi cation by NFC (NFC Devices) and

one computer must be specified by a user in such as manner

that the user selects the icon representing the other one

computer, to and from which the data is transmitted and

- received, from a plurality of icons displayed on a screen to

represent the plurality of computers constituting WLAN. In
this case, when WLAN is composed of many computers, it is
burdensome for the user to search the icon repreéenting the
other one computer.

In contrast, in NFCIP-1, when it is located in the
vigcinity of a communication opponent, it obtains ID, which
is composed of random numbers, of the communication opponent
and communicates with the communication opponent by
specifying it by ID. Therefore, according to NFCIP-1, since
the user can execute a communication by specifying a
communiﬁation opponent only by, for example, causing the

communication apparatus 1 (2 or 3) to approach over an
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10 Cartridge Menory Device, can be enployed to the
-physical layer. In ISQOIEC 14443-2, |1SQ | EC 14443- 3,
and | SO | EC 14443-4, for exanple, 1SQO 1| EC 14443,
‘whi ch regul ates conpatible IC Cards, can be enpl oyed
to the physical layer. In ISQOIEC 15693-2, a device
dedicated to a comunication by 15 the RF tag can be
enpl oyed to the physical layer. Further, in
Bl uet oot h, devi ces dedi cat to a conmuni cat i on by
- Bluetooth (Bluetooth devices) can be enployed to the
physi cal |ayer. Further, in the conmrunication protoco
of MAC IaXer of WLAN and the |ike, other devices
AT AC LB ahe R SORHREEREF o b%ﬁjt% éénﬁunl cati on
n 0 th e Next ,
%&%59%8 ﬁgﬁ é?énéﬂ% %%g aaga §é£q¥ ch%% £he

or ndt tFRhsm

bdfﬁ@% gﬁg 5Qbagg Jdup; NEG! B b as a part of the NFC. In

the data is transmtted and received in a

25 Andévf@é led Rhet oept, datiacHide (NECEE=BE (RPDY) . - 23
NFCI P-DL PDU has the sane format as a packet
canmmansmat i@l exwbutecebyed tonmRaiintz tienPeirnt o&sbt@geloyed
(PPP), thereby affinity can be inproved between
in\MBCPLaveny FibR CRFTCHPLCRE PO drpsrstaseshVarke 3, are
Address, Control, Protocol 5 NFCI P-DL header, Data,
SRy ANt ErftP NHrets BRtiehe hl 137 i s gHEEd F 1 ohit tDFF“eCIP 1

Ln er eof t art or ,exa 1
TSGR of2 G (RS REe T path i SR eeR SRR 1t i a
deﬁ%égsgl Foal é”%ﬁn%hlcagiéx?%ﬁ%ﬂd“e(‘i@b%é@l@eét afifq mark
show ng the start of
Cartridge Memory Device, can be employed to the physical

C

()

layer. In ISO/IEC 14443-2, ISQ/IEC 14443-3, and ISO/IEC
14443~4, for example, ISC/IEC 14443, which regulates

compatible IC Cards, can be employed to the physical layer.

In ISO/IEC 15693-2, a device dedicated to a communication by

the RF tag can be employed to the physical layer. Further,
in Bluetooth, devices dedicated to a communication by
Bluetooth (Bluetooth devices) can be employed to the

physical layer. Further, in the communication protocol of

MAC layer of WLAN and the like, other devices dedicated to a

communication by the communication protocol can be employed
to the physical layer.

Next, Fig. 6 shows a format of data transmitted and
recelved to and from NFCIP-DL as a part of the NFC.

In NFCIP-DL, the data is transmitted and received in a

unit called Protocol data Unit (NFCIP-DL PDU}.
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10 DL PDU. Address has, for exanple, 1 byte of FFh
di sposed therein as predeterm ned data. Control also
has, for exanple, 1 byte of 03h di sposed therein as
predetermned data. In NFCIP-DL, the data disposed in
Start Mark, Address, 15 and Control is the sane as
that in PPP. Protocol has, for exanple, 2 bytes of
- 0001h di sposed therein. Wien 0001h is disposed in
Protocol in PPP, it is agsgyeg that the data di sposed
in Data has no particular rmeaning. However, when
0001h is disposed in Protocol in 20 NFCI P-DL, the
packet %PELD is handl.ed as NECI P-DL PDU. NFCl P- DL
- headBChadler Byt 2s oirshs28€r formoramtd &#C*8isposed
her ei ich will.be explai.ned, belowwih. refer e
ehORuf Sl B, Eere i T Bl Rt g Bl EPE
%%%% L afey cKj #Iﬁg
t IS&%§23§¥ énggggzggh |sc§§?e§%?ﬁ%é foﬁxﬁﬁgﬁéégé e
Contyrel p-pL 260U REA erQlrt MEEK P-AAdqheadeionandl Pat@tocol,
End Mark has, for exanple, 1 byte of 7Eh as an end
NPhBEII-DIs hewdag, t betendraf, NRG PrdlMEBD). sethenendlbprk is
the sane as that in PPP. 5 Fig. 7 shows a format of
disrecdsdaderni hhorhetdior edidspbseeofn NFCI P- DL header.
The header information is conposed of 6 b

dos 51 ABba BHbVES 1OF0ds HERDL G0, PG 23, Fan e isHw
tk&a&eéygfgﬁégcggrxgrol\lﬁt Fdf gtOfisNg%e}?a{deecdiimsé&o%%%eirgl )Byt €
disposed therein as a start mark showing the start of NFCIP-
DL PDU. Address has, for example, 1 byte of FFh disposed

therein as predetermined data. Contrel also has, for

example, 1 byte of 03h disposed therein as predetermined

- data.

In NFCIP-DL, the data disposed in Start Mark, Address,

and Control is the same as that in PPP.

Protocol has, for example, 2 bytes of 0001h disposed

-therein. When 0001h is disposed in Protoceol in PPP, it is

assumed that the data disposed in Data has no particular
meaning. However, when OOOlﬁ is disposed in Protocol in
NFCIP-DL, the packet (PDU} is handled as NFCIP-DL PDU.
NFCIP-DL header has 6-bytes of header. information
disposed therein which will be explained below with
reference to Fig. 7. Data has necessary data disposed
therein. CRC has Cyclic Redundancy Checking (CRC) code

disposed therein which is determined for Address, Control,
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10 and Byte 3 fromthe | eading end of the header
information. A value showing the version of NFCis

di sposed in Byte 4. Note that, in Fig. 7, the value
showi ng the version of NFC is 21h. Byte 5 is Reserved
for Future Use (RFU) and has Doh 15 di sposed therein
in Fig. 7. Byte 6 has Directive Code disposed therein
whi ch shows various types of requests and responses
to them That is, as explaiyied in Fig. 4, in NFC, a
conmuni cation i s executed between the initiator and

t he target in such a manner that 20 the initiator

t rans e nd th a returns a response
PtOt?%g) §E%é5 BE |v8 %bé%£%s a code showi ng pthe
reqegat vand he rfeepegzeﬁpt?ndﬁgéee%ﬂ ﬁEhhes }Eﬁtéhd mark

byte. As described above ava

sIFARCehe ERROsMBIFOMD-23, bhe, i nteL nald anref lQ the same
conmuni cation protocol 25 that can be used by a

aditnieaPPbn opponent is obtained, - 25 and
comruni cation information, which is necessary to
exe€uge 7askormmanifoantbnobytle deredairn ivbamat e i on
protocol included in the available conmunication

dﬁﬁ???8é0F§ N@%@%é@hﬁfﬂdﬁydtheh avai | abl e. protocol i

T NECI DL i
 (aHOvRrEgE BRI G BPSEAE FroRrARaD. -1
dets%rﬁbggn%ﬂgtr& at i QM Rr QERCO% 6201 & Rapdi %itk%l_gﬂfyédh&

exchangea conmuni cation I ntor rratl on.
chBeguestsi®, transmrt ed, f 408 §hgpod tllnatsgtetp thee 2,

target to request the avail abl e pr ot oco
and Byte 3 from the leading end of the header information.
A value showing the version of NFC is disposed in Byte 4.
Note that, in Fig. 7, the value showing the version of NFC
is 21h.

Byte 5 is Reserved for Future Use (REU) and has 00h
disposed therein in Fig. 7.

Byte 6 has Directive Code disposed therein which shows
various types of requests and responses to them. That is,
as explained in Fig. 4, in NFC, a communication is executed
between the initiator and the target in such a manner that
the initiator transmits a request and the target returns a
response to the requesﬁ. Directive Code as a code'showing
the request and the response is disposed in the sixth byte.

As described above, in NFCIP~DL, avallable protocol

information as the information of a communication protococl

that can be used by a communication opponent is obtained,
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10 information. AVAI LABLE MEDI A Request is transmtted
from the initiator to the target to request the
avai |l abl e protocol information. AVAI LABLE MEDI A
Response is transmtted fromthe target to the
initiator as a response to AVAI LABLE MEDI A Request.

15 Further, MEDI A HANDOVER Request is transmtted from
the initiator to the target to request to switch
(handover) a conmmunication,protocol. MEDI A HANDOVER
Response is transmtted fron1the target to the
initiator as a response to MEDI A HANDOVER Request. 20

I n AVAI LABL NEDIA Res onse, dlrectlve code is set
an COofTfin mﬁ?ﬁm BRthePicChndf PRSI Rt FEROUTe

%oﬂx&nﬁ&ecl%%“'gg%cééf@&rp %n %%'1%a{:98‘£ eg?r)ad’ao%%luiﬁglﬁéied

conmmuni catron opponent

1ﬁe919§%X%q_laQ>]l|% bémmgms@@f_sl% tp%@@t:easZéefwge%%d M}eehe

usability of a particular comunication™- 26 protocol
avsiraguesired okbelt bef comMBiRinGatisOBxORPNENt iThen, NFCIP-
AVAI LABLE- MEDI A Response, information show ng the
Dpaswimaiesyr (banduwecsyt i Wre pootmocdkat Somiposedlt rbat a.
More specifically, Fig. 8 shows a format of Data of 5
NRFGHR Do RDgowRen1 eafel ars @ioltiorg Lo or brspadiipgukar the
connunlcatlon Erotocol i S re%yested to the

5P bt i GoFmAVAPEABLE MEDI A Request
Len n i ch, shows, .t a ngt h of
Dat%&al R%ls-pose toqpﬁg Ié%dtﬁ%n%%ﬂ: %1%b J:Iﬁfra‘dla

ifBCktor to the target to request the available protocol

information. AVAILABLE MEDIA Request is transmitted from
the initiator to the target to request the available
protocol information. 'AVAILABLE_MEDIA.Response is
transmitted from the target to the initiator as a response
to AVAILABLE MEDIA Re@uest.

Further, MEDIA HANDOVER Request is transmitted from the
initiator to the target to request to switch (handover) a
communication protocol. MEDIA HANDOVER Response is
transmitted from the target to the initiator as a response
to MEDIA HANDCOVER Regquest.

In AVAILABLE_MEDIA Response, a directive code is set to,
for example, 22h. Further, when the information of all the
communication protocols that can be used by the
communication opponent (here, target} is requested, 0Olh is
disposed to Data.

Further, when usability of a particular communication
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10 Count, which shows the nunber of Media Paraneter
Packs to be described later, is disposed behind the
data | ength. Then, Media Paraneter Packs as many as
t he nunber shown by Media Pack Count are disposed
behi nd Medi a Pack Count. Media Paraneter Pack is
conposed of Media Code and 15 Attribute disposed in
this order. One byte of nedia code show ng the
communi cati on protocol is-digposed to Media Code, and
information as to the conmuni cati on protoco
represented by a nedia code disposed to Media Code is
pEbsnesed st feqhit ¥ dDUE +120 chAmAVA AARIE MeBhAnt in
Response, when, for exanple, availability of two
ACOITARLECHEDDA Peb@o,S inffbabat son dhwstingutBeobarticular
El ectrical and El ectronics Engineers (I EEE) 802.11
comrat icagabat sotWAN dired dBspnesedt te diadar.equest ed to
~the_communi cation _opponent, two Medi a Paraneter Packs,

t hat™©3s frecivEdiod Ivar idt ¢f PIVIE & AORRRENCR Pl &

RRE BRI N R L FEPEOP A 15, S shgged. an

r et got.h, i 0 re :
i e T e e e P o
opponkhe [eshanse e A¥ATRARLE MEDI A Request, the
irective code is Set to, for exanple, 23h. Further,
i n AV HABLEE PMEDDAt Re$RDNSehich Bhoweathendsthowdigta of
conmuni cati on protocol that can be used by an
Degppaiat dss¥dmrc ta ltdet drgéinaerah odppakat usMedirt Pack

recei ves AVAI LABLE MEDI A Request) is disposed in Data.
Count, which shows the number of Media Parameter Packs to be

described later, is disposed behind the data length. Then,
Media Parameter Packs as many as the number shown by Media
Pack Count are disposed behind Media Pack Count.

Media Parameter Pack is composed of Media Code and

 Attribute disposed in this order. One byte of media code

showing the communication protocol is disposed to Media Code,
aﬁd information as to the communication protocol represented
by a media code disposed to Media Code is disposed to
Attribute. |

In AVATLABLE MEDIA Response, when, for example,
availability of two communication protocols, that is,

Institute of Electrical and Electronics Engineers (IEEE)

- 802.11 that regulates WLAN and Bluetooth are requested to

the communication opponent, two Media Parameter Packs, that

is, Media Parameter‘Pack, in which a media code representing
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10 More specifically, Fig. 9 shows a format of Data of
NFCI P- DL PDU as AVAI LABLE MEDI A Response. Length of
PDU Data (n) is disposed to the |l eading end of Data
i kewi se the case shown in Fig. 8. Further, Current
Phase, Status, and Error Code are sequentially

di sposed 15 behind Length of PDU Data (n). Here,
Current Phase shows that NFCI P-DL PDU bel ongs to any
of the phases of NFCIP-DL. glescribed |ater. Status
shows the present state (status) of NFCIP-DL PDU, and
Error Code shows a code corresponding to an error

LB HREet b T PErP Dy N FATSPREE G SHolBLan 2
mlg{i'.fa R;gdﬁe:rrﬁ%fre%ﬂgin Zé o%rthpégkai s? éeé)(?],aﬁgg:eb%lmﬁggﬁed

rame CKS as many as er s

| pO¥in Bl & Pack Cout+ are di sposed behind Medi a Pack

Count to 2.5 show each conmuni cation protocol that can

be usedvhy LAECE REDRZS RelBbchBY. ablotie: thafposisaceot he
arrangenent of Media Paraneter Pack in Fig. 9 is the

Admigi s MIATAdBsqueded the Eigec8ive heodexid aedt ton for
thereof is omtted. The initiator, which has

exatgnism 2438d AUAFLNBLE IVEBVAILBBRE(UBRIA Respenves
S RROR Tt STRIAME ABL TN ACRADCETC SiRe T COggn F28e0s |
TS AOREL OB BGRB8 LR IBh8r
r QSRS @VATILABLE MEDIA Request) is disposed in Data.

More specifically, Fig. 9 shows a format of Data of
NFCIP-DL PDU as AVAILABLEEMEDIA Response.

Length of PDU Data (n) is disposed to the leading end
of Data likewise the.case shown in Fig. 8. Further, Current
Phase, Status, and Error Code are sequentially disposed
behind Length of PDU Data (n). Here, Current Phase shows
that NFCIP-DL PDU belongs to any of the phases of NFCIP-DL
described later. Status shows the present state (status) of
NFCIP-DL PDU, and Erxor Code shows a c¢ode corresponding to
an error that occurs in any processing.

Media Pack Count is dispcsed behind Error Code. Media
Pack Count shows the number oflMedia Parameter Packs
disposed behind it.

Media Parameter Packs as many as the number shown by
Media Pack Count are disposed behind Media Pack Count to

show each communication protoéol that can be used by NFCIP-
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10 Note that when A h is set to Data of AVAI LABLE
MEDI A Request fromthe initiator, the target
transmts AVAI LABLE MEDI A Response, which has nedia
Paraneter Pack as to all the comunication protocols
that can be used by it, to the initiator. Further,
Dat a of AVAI LABLE MEDI A Request 15 fromthe initiator
is as shown in Fig. 8, the target transmts AVAI LABLE
MEDI A Response, which has_iagormati on whether or not
it can use the respective conmunication protocols
correspondi ng to Medi a Paraneter Pack of AVAI LABLE

Do bist Y e ost e sy éalatr%rrlgsmef% oP TR dist Eharlcter
2R il T S KRR B O e e BEUPL AL A il 060 Phe

P-DL PDU as MEDI A HANDOVER Request. 25 Length of
PDU mhat dn@ tia)rorwhittitts haws tthasHat ted Vgt nABLE MEDIDf
Data, is disposed to the |eading end of Data. Media
RPgregint erededok sa8VADLABIFo MBIAAC BEsponge dim@oshitted by
handovered from NFCIP-1 is di sposed behind the data
thengitie INote FERRPNS S| ifc EVPAELAREFaHER PR e e sthanfedi a
Par anet er Pack in,Fl . 10 5.s ;he sanme as that
THesEriAred & ﬁoﬁ‘l@m%a e PERBPERAt F]aﬁt %’e?’&ofisﬁg by the

%%%ﬁé(ﬁéﬁﬁggﬁgg’kequéﬂ?ogER ﬁeﬁggg |ve co%ﬁﬂ&s se?ngﬁﬂA

réQonsexanpl e, 25h. Further, predetermned data is
di'sposed to
Note that when 0lh is set to Data of AVAILABLE MEDIA

eﬁﬁ@&ﬁéﬂi@fﬁ e rELE- 1;0@&*\;0@@ a format of Data of

Request from the initiator, the target transmits

AVAILABLE MEDIA Response, which has Media Parameter Pack as

to all the communication protocols that can be used by it,

to the initiator. Further, Data of AVAILABLE MEDIA Request

~from the initiator is as shown in Fig. 8, the target

transmits AVAILABLE MEDIA Response, which has information
whether or not it can use the respective communication
protocols corresponding to Media Parameter Pack of
AVATLABLE MEDIA request, to the initiator.

In MEDIA EANDOVER Request, the directive code is set to,
for example, 24h. Further, information‘of a communication
protocel handovered from NFCIP-l is disposed to Data.

| More specifically, Fig. 10 shows a format of Data of
NFCIP-DL PDU as MEDIA HANDOVER Request.

Length of PDU Data (1ln), which shows the data length
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10 DATA in MEDI A HANDOVER Response. More specifically,
Fig. 11 shows a format of Data of NFCIP-DL PDU as
MEDI A HANDOVER Response.. Length of PDU Data (04h),
Current Phase, Status, and Error Code are
sequentially disposed to Data fromthe 15 | eadi ng end
thereof. Since Length of PDU Data, Current Phase,
Status, and Error Code are the same as those
explained in Fig. 9, the exp¥anation thereof is

om tted. AVAI LABLE MEDI A Request and AVAI LABLE MEDI A
Response are transmtted between the initiator and
obhpata) g8 di¥po28aNECl thd,1dengbynd her ittd .at @edia
recogni zes a comuni cati on protocol that can be used
Phyardies1t dagét asFue t dergmmuvEDEAL BANDMER dRe quesibvandd
MEDI A HANDOVER Response are transmtted between the
fromtNEGIGland dhebezaddreipdNER: Pdata Jtehr@rtéby tlhge that
[nitiator and the target handovers froma 25

S%ﬁ%ﬁh%&ﬁf@ﬁ%@emm -Uhe fedte ontmia ot By 18 Fig. 10
.certain - 30 nlca n. tocao ogni t he
|rﬁ § dt°0F. °° T &F%' n?f?atdrtgﬁh% aP%Eé%
ﬁgggag nlcatlon by the conmuni cati on protocol
ta ter the EQH@@

andover. 5 Next, a communication phase by

NFCIzR- @Epmlmm@mxmaa'gaﬁge W4 hHeetrekpBaget B0 Fi g. 12
A conmuni cation by NFCI P-DL has six phases, that is,

MRIIA MRNPOHER Rquddtnk téet dblkestimentcosa tisngephase R,

Li nk establishnment phase P3, Authentication phase P4,
exaeder k 25h. Further, predetermlned data is disposed to
DATA in MEDIA HANDOVER Response.

More specifically, Fig. 11 éhows a format of Data of
NFCIP-DL PDU as MEDIA HANDOVER Response.

Length of PDU Data (04h), Current Phase, Status, and
Error Code are sequentially disposed to Data from the
ieading end thereof. Since Length of PDU Data, Current
Phase, Status, and Error Code are the same as those
explained in Fig. 9, the explanation thereof is omitted.

AVATLABLE MEDIA Request and AVAILABLE_MEDIA.Response

are transmitted between the initiator and the target by

NFCIP-1, thereby the initiator recognizes a communication

_protocol that can be used by the target. Further,

MEDIA HANDOVER Request and MEDIA HANDOVER Response are
transmitted between the initiator and the target by NFCIP-1,
thereby the initiator and the target handovers from a

communication by NFCIP-1 to a communication by a certain
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cRIREESStTBY:, 8P0t0cZ0 dldgng -pRage e dditkator.

10 | ayer protocol phase P5, and Link term nation phase
P6. In the comrunication by NFCIP-DL, first, a process
goes to ldling phase P1 as an initial phase. In
Idling phase P1, detection of the RF field described
above and the |i ke are executed. 15 In Idling phase
P1, when it is requested, for exanple, to detect an
apparatus that can make an NFC communi cation, the
process goes to Link establiGhhent-waiting phase P2,
in which the apparatus that can nmake the NFC

comrmuni cation begins to be searched. Note that the

establ i shnment phase P3, or Link "term nation phase P6
Theafltenk ertabhisiuent anadl thegtphgse d22cudken, for
exanpl e, the apparatus that can make the NFC
cgommigatavhohyi sheletaotued cehibhnkrotocol after the
establ i shnment-waiting 25 phase P2, the process goes to
handpegst abl i shment phase P3. - 31 In Link
est abl | shnent phase P3, 1D conposed, of ? raffggw
nunb&FC( her et & igBpP BT T e N Hlér BFr By Qs NFC
e%ﬂ%&ih%d [BERINLAEL. E5n5i§§tf9!lshnent phase P3 to
ecognrze an - apparatus as coniruni cati on opponent of
t hea NEGrpu COMURIRC 8L ARcT AL andd N« phestabl dshed 4,0
the comunication Oopponent whose NFC ID is
1d16@90phZed. PNoteini Ratabhesphocessaiggphhee | BE J MEink
phase P1, Authentication phase P4, or Link
estelbdii phineéoh phese 6 Andbhebthkat but gihlkisshiént Netasek

P3.
layer protocol phase P5, and Link termination phase P6.

In the communication by NFCIP-DL, first, a process dgoes
to Idling phase Pl as an initial phase. In Idling phase P1,
detection of thé RF field described above and the like_are
executed.

In Idling phase P1l, when 1t is requested, for example,
to detect an apparatus that can make an NFC communication,
the process goes to Link establishment-waiting phase P2, in
which the apparatus that can make the NFC communicaticn
begins to be searched. Note that the process may go to
Idling phase P1, Link establishment phase P3, or Link
termination phase P6 from Link establishment-waiting phase
P2,

When, for example, the apparatus that can make the NFC

communication is detected in Link establishment-waiting

phase P2, the process goes to Link establishment phase P3.
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10 When the link is established to the conmunication
prot ocol whose NFC ID is recogni zed, the process goes
to Authentication phase P4. In Authentication phase
P4, nmutual authentication is executed between the
apparatus and the communi cation opponent whose NFC | D
recogni zed. Note that 15 the process may go to ldling
phase Pl, Network |ayer protocol phase PS, or Link
term nation phase P6 from thenti cati on phase P4.
Further, Link term nation phase P6 may be ski pped.
When, for exanple, the nutual authentication is 20.
succeeded bet ween t he apparatus and, for exanple, the

Iz ohmﬁwleége#&ﬁseeﬁeﬁe?ﬁa%c%e NRCCPP92eqd é}:fo@q.réeaomn
h P4

b R AP B nac e AR Ve R e Ao DR 10 is

422 1nNBERRSAL YAl AR eYRANGOM é& %%gxsﬁsdan

bet t he appar at us ommruni cat1 on onent

aprose udFesl B t@mﬁ@@ﬂﬂﬂ:‘l@d oopos&nt Nt &Hhatrct he
process may go to Idling phase P1 or Link termnation
cqpirass cBBibnpnaietawariknd dpeespalol ogold plas@ePS. | n
Net wor k | ayer protocol phase PS5, when, for exanple,

- cqmmuyng cagdorserpbnant eihoispalleC t He INFCesomminkdat i Mot e

e 5 process goes to Link term nation phase P6. In

t%tnﬂlhet BFAFFET i Hade PElirhehastk Rlo fpéhentication
R Pupt oo i GLRG TBFotB08 o F0d G TUrRG phase P1
egﬂ%ﬁqlsgﬁgﬁ€$§&ﬂgaQg{meen the initiator and the target
When the link is established to the communication
protocol whose NFC ID is recognized( the process goes to

Authentication phase P4. In Authentication phase P4, mutual

~authentication is executed between the apparatus and the

communication opponent whose NFC ID recognized. Note that
the process may go to Idling phase Pl, Network layer
protocel phase P5, or Link termination phase P6 from
Authentication-phase P4. PFurther, Link termination phase P6
may ke skipped.

When, for example, the mutual authentication is
succeeded between the apparatus and, for eXample, the
communication opponent whose NFC ID is recognized in
Authenticetion phase P4, the process goes to Network la?er
protocel phase P5. In Network layer protocol phase P5,

necessary data is exchanged (transmitted) bet the apparatus

‘and the communication opponent whose NFC ID is recognized.
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10 will be explained with respect to Figs. 13 and 14
when an NFCI P-1 conmunication is started between the
initiator and the target and thereafter the
communi cati on protocol of MAC Layer (and further
Physi cal layer) is handovered from NFCIP- 1 to other
communi cation protocol. 15 First, processing executed
by the initirator will be explained. First, the
initiator is placed in an il e state at step S1.
Thereafter, the initiator goes fromstep S1 to step
S2, 20 at which the initiator fornms the RF field and
exec ol ling for requestlng NFC I D, and then the
Nfi’frﬁt 0BEOCEFS gsstOAF éi”é% wse Ré P Figkor

s 0 s a.lr to t
cdlghi3 n'%% ghIFh et 4pm %w pal P TosL LAt
S3 &Haﬁ iy 0 to t ol
R D e
it ameactesmteeeeaam wﬁﬁﬁéﬁénﬁhé hﬁf@@één%{umEHEwﬁr tiden
it is determned at step S3 that there is
prcespengect ot d hiei ipolteirngnat hen i Plhd 4 atra. gQﬁSLiﬂkStep S4
at which it requests NFC ID to the target from which
termensties pphsee iRE,r éhar hedk ahdl tler eiomesnNEL- 1dh opponent
transn1tted from the target in response to the

WhesgUNEY. 1RhES TR9RERd SpebhieaIRte t aRgethaPrdnRess

tion nt by NFC I D. Thereafter, the
goeﬁngua#é %%é%ﬁggbﬁﬁstepys4_to step S5 at whi ch it
exq@é)}gt_e’s Mdé%lslﬁb‘thééhatﬂh%n 1'?1?&%@81: : attn@q:%e target

-will be explained with respect to Figs. 13 and 14 when an

NFCIP-1 communication is started between the initiator and
the target and thereafter the communication protocol of MAC
Layer (and further Physical layer) is handovered from NFCIP-
1 to other communication protocol.

First, processing executed by the initiator will be
explained.

First, the initiator is placed in an idle state at step
s1.

Thereafter, the initiator goes from step 81 to step S2,
at which the initiator forms the RF field and executes
polling for requesting NFC ID, and then the initiator goes
to step S3. At step 83, the initiator determines whether or
not there is a response to the polling from the target.

When it is determinéa at step SB that there is no response

to the polling at step S3, the initiator returns to step S$2




10

15

20

25

10 the target recogni zed as the comruni cation
opponent, further exchanges a transaction ID and a
transaction key therebetween, and the initiator goes
to step S6. Note that after the transaction ID and
the transaction key are exchanged, the initiator and
the target encrypt data, which 15 is transmtted
t herebet ween thereafter, using the transaction ID and
the transaction key as a cryptographic key. At step
. S6, the initiator requests the target a comunication
protocol that can be used by the target and 20
a]g%ceives the avail able praotocol information of the

FIRHIE. thEoRADRI RERTGTIPPot 8RB rSisni tted from
h [ IS, .
st o BE T8 el BN A Gk ok e d S SR obadr e ke e 15
tiReqUeo k0 thechargetand recel Yes: . AYAIJABLE,MERLA 5y

Response as a response to AVAI LABLE MEDI'A 25 Request
af rnamdnhe tt aEgedst WHET T $00PRE atd et them Rhi bRt Bl -
34 recogni zes the avail abl e conmuni cati on protocol of
rédmnsieaigeretThes@adrie recehee s WIT albrerselsectsed from
desired conmunication protocol (hereinafter
thppreagetat el yesrdrge & thet veagedlesi ride protoebby from
t he communi cation protocols that can be used by t

SESHU &P oF PaNEA ¥R 3 Jof Sﬂﬁnﬁ&%atlf%m@fj%m%bl’ g\?@?.m'

it OPRRTTOH WiTteh 4 ChEEREesry Ck SEBmOn CarTaR 67
atl R1d8SH  elee ANHAU OCRIuRCLWRREL ¢ {oANG  BRtween it and
the target recognized as the communication opponent, further
exchanges a transaction ID and a transaction key
therebetween, and the initiator goes to step 56. Note that
after the transaction ID and the transaction key are

exchanged, the initiator and the target encrypt data, which

is transmitted therebetween thereafter, using the

transaction ID and the transaction key as a cryptographic
key.

At step 56, the initiator requests the target a
communication protocol that can be used by the target and
receives the available protocol informaticon of the available,
communication protocecl transmitted from the target in
response to the request. That is, at step $6, the initiator
transmits AVAILABLE MEDIA Request to the target and receives
AVAILABLE MEDIA Response as a response to AVAILABLE MEDIA

Reguest from the target.. With this operation, the initiator




10

15.

20

25 .

10 target and goes to step S8. At step S8, the
initiator swtches (handovers) the conmunication
protocol of MAC Layer (and further Physical Layer)
fromNFCIP-1 to the desired protocol. That is, at-
step S8, the initiator transmts MEDI A HANDOVER
Request to 15, the target and receives AVAI LABLE MED A
Response as a response to MEDI A HANDOVER Request from
the target. Then, the initiator swtches the
conmuni cat i on protocol of MAC Layer (and further
Physi cal Layer) fromNFCIP--1 to the desired
r ot ocol . %O Thereafter, the_ initiator goes from step
FH286 &P AR CSFRPRAFREIPheIgEEcol of the
t&? nication. After the termnation of the NFC
inication, the initiator nakes a conmunication by

t heTﬂ%ﬂeéP@ePr qhacalyshased, oélelt&ecs cogmunicati on

information obtained at step S7 and. returns to 25 step
conuafitcalt i bhept &fdhdiat (heredha t H&r CUPPHIPTALIEBNY refrred
Next, processing executed by the target will be
teys aesédedd pivtrefodn)eifeent otha ddnometiaetioh Frgtoddls
First, the target is placed in an idle state at step
thgy] canSbfhesedfierthenhentifoer esmmtlh@ ttamget apgydtgoes

recei ves olllnamfron1the initiataor, goes from step
fregy S{EePSy g & Pteprahsnilts 1511rté§*|58‘n’s%x?}6a1%‘1?e‘3

h d t t S23. At
cfgh't 851 o e bl Ol A0SR L8 BLER R A

.coNﬁQnHEEE[SHnﬁj“%ﬂenHE%QEga.protocol, between it and the

. target and goes to step S8.

At step S8, the initiator switches (handovers) the
communication protocol of MAC Layer (and further Physical

Layer) from NFCIP-1 to the desired protocol. That is, at

'step 58, the initiator transmits MEDIA HANDOVER Request to

the target and receives AVAILABLE MEDIA Response as a
response to MEDIA HANDOVER Request from the target. Then,
the initiator switches the communication protocol of MAC
Layer (and further Physical Layer) from NFCIP-1 to the
desired protocol, |

Thereafter, the initiator gdes from step S8 to S$59 at
which it terminates the NFC communication. After the
termination of the NFC communication, the initiator makes a
communication by the desired protocol based on the
communication information obtained at step S$7 and returns to

step S1 after the termination of the communication.
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10 creates NFC I D by a random nunber, transmts it to
the initiator, and goes to step 524. Here, for
exanple, the request for the NFC ID fromthe
initiator includes the NFC ID of the initiator, and
the target specifies the initiator acting as a
comruni cati on opponent by the NFC ID of the 15
initiator. Thereafter, the target goes from step S23
to step S24 at which it exgcutes nutual _

aut hentication between it and the initiator specified
as the communi cation opponent by the NFC ID and

f h t tjon IDand a 20
L aNGREL | BRORESE D EROT ESabY LIS (YRGB bl s

(i BA b
T e B BT 8, T RN D0 T and 1 he

trapsacti opnkey. @8 €¥Changed. i e tiandektapd thestep
initiator encrypt data, which i1s transmtted

Salher ebetween thereafter, 25 using the transaction ID
and the transaction key as a -- 3 6 cryptographic
keyTharesfepr S28ent, hot asgmtpMai tthef orrygeansatsisicon of
a_.request for an availabl e comrunication protoco

poldgrpt hEomi B¢ | Hridriagag. t anger s sCrdve sheRi Fabl ko S22 at
protocol information 5 of a communi cat.i on protocol,

Whﬁﬁgcﬁ%cgﬁaﬁﬁmﬁg%&iEﬁsPHES?aF%é{ggj éi Re FRi Hrat or.

: LS, 2 h arget r.ecei.ves VAl LABL

ln}/&%%i&R%Ig%e%%ee%)rt%méitﬁé ?%%’ti at'or” Jhd S?gang%tlsnﬂla or

waAYAl EABLE- MERL A ReSRORAENAS £b IBSRONSE §R1 AVALLABLE

MEDI A Request to the initiator as avail abl e protocol
createsMBFCOMD by a random number, transmits it to the
initiator, and goes to step $24. Here, for example, the
request for the NFC ID from the initiator includes the NFC
ID of the initiater, and the target specifies the initiator
acting as a communication opponent by the NFC ID of the
initiator.

Thereafter, the target goes from step $23 to step 524
at which it executes mutual authentication between it and
the initiator specified as the communication opponent by the
NFC ID and further exchanges a transaction ID and a
transaction key between it at the time of mutual
authentication and goes to step S25. Note that, as
explained in Fig. 13, after the transaction ID and the
transaction key are exchanged, the target and the initiator

encrypt data, which is transmitted therebetween thereafter,

using the transaction ID and the transaction key as a
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10 Thereafter, the target goes fromstep S25 to S26 at
whi ch it exchanges conmuni cation information, which is
necessary to the comunicati on by the desired protoco
explained in Fig. 13, between it and the initiator and
goes to step S27. 15 At step S27, the target sw tches
(handovers) the conmmunication protocol of MAC Layer
(and further Physical Layer) fromNFCIP-1 to the
desired protocol. That is; a6 -step S27, the target
recei ves MEDI A HANDOVER Request from the initiator
and transmts MEDI A HANDOVER Response as a 20 response
ctopMut A HHANRVER Request to the initiator. Then, the
target sw tches the conmunication protocol of MAC
Layekt sterdSEbrtblee Rhymitcakitayéed frammNBELPalof o
the desired protocol. Thereafter, the target goes
redoRs stiey 3p7avaisplatcompmnispthont PEreteidatiasnt hlee

.NFC communication. . After the.- 3 term nation of the

IREC tmimicc A PBRT the" eaﬁaétllﬁﬁiaspaotwﬁnﬁﬁ#eaw%hon
y_ t [ r ol .based on th (of0) icalio

o?n ornaqﬁgﬁggg?giﬁéﬁﬁg%ﬂ§tggl gGC%%gb?éf%gﬁgy ?%es %ﬁget’

to2dnafitgh ihB6r { erfpati on 0f sthg eoamunic QLta'rgﬁt Peceives
Next, when it is assunmed, for exanpl'e, that e

AVATIINBIE BEDIRNREPREes atitses theandi 21 £ady mrlse chahbmdfs a
comuni cation by NFC and a conmuni cation (BT

AGOARMECHEDPDA) Re dyoBlauetsoat hesponee sisi RYAMLABLDEMEDTA
expl ai ned which is executed by the conmunication

tasese 13 el 310 a6x e¥at lp e mMtocol information.

Thereafter, the target goes from step S25 to $26 at
which it exchanges communication information, which is
necessary to the communication by the desired protocol

explained in Fig. 13, between it and the initiator and goes

to step 527.

At step 527, the target switches (handovers) the
communication protocol of MAC Layer (and further Physical

Layer) from NFCIP-1 to the desired protocel. That is, at

- step 527, the target receives MEDIA HANDOVER Request from

20

25

the initiator and transmits MEDIA HANDOVER Response as a

response to MEDIA HANDOVER Request to the initiater. Then,

- the target switches the communication protocol of MAC Layex

(and further Physical Layer) from NFCIP-1 to the desired

protocol.
Thereafter, the target goes from step S27 to S28 at

which it terminates the NFC communication. After the
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10 communi cation first and then to handover the NFC
comruni cation to the BT comruni cation. Note that Fig.-
15 shows an exanpl e of functional arrangenents of the
conmuni cation apparatuses 1 and 2. Mdre specifically,
in Fig. 15, the conmunication 15 apparatus 1 has an
NFC .conmruni cation unit 51 and a BT communication unit
.52, and the conmuni cati on apparatus 2 has an NFC
comuni cati on unit 61 and_azBT_comunication unit 62.
The NFC communi cation units 51 and 62 execute the NFC
communi cation, and the BT connunication units 52 and
62 20 exec T.connun%ﬁgtlon

CPEBWRRET T &l glnﬁﬁ proEELsT dogkeEﬁ?e %%%L@%gés @
cS&HHHD&&@{fdrP%yaEHéré‘éé‘ﬁf #&%&M&Q cg]*}ﬁl NG

conmmuni cation’I s execut e rst usin

c6RIHRNE LR O n FaPRAE BAASaSt 2l rRd 2R 86ef h@é Hd #@lirns
and the target, and 25 thereafter the NFC

-toostrmi It iadi eir St handoweired itod bietidd comudhication.

communi cation. First, the NFC comunication unit 51

as tNexti,nivheat b execwwsdpolfbr nexantplst,ephB51thand NFC
. communi cation unit 61 as the target receives the
C?ﬁﬁ@?%ﬁ?@%?“sPEBEEEEP%ﬁﬁi%l@@ﬁSﬁ]F@n mke keddordeato the

I|n t.o_t ni cation unit at _step 552.

é“f’&sgéﬂnﬁg 861 h”’eCEB‘F“PFﬁ‘@aPsOI% r(%#sﬁi"ﬂ“él&lF?Bh‘?n
b§¢ﬁ%dg%80%%gng9éé§g%#ﬁé'%gg%o%éeegﬁ reque nh%ﬁé%??&§6d
by cH@MrGnication apparatuses 1 and 2 to execute the NEC
communication first and then to handover the NFC
communication to the BT communication.

Note that Fig. 15 shows an example of functional
arrangements of the communication apparatuses 1 and 2.

More specifically, in Fig. 15, the communication
apparatus 1 has an NFC communicationh unit 51 and a BT

communication unit 52, and the communication apparatus 2 has

an NFC communication unit 61 and a BT communication unit 62.

_The NFC communication units 51 and 62 execute the NFC

communication, and the BT communication units 52 and 62
execute the BT communication.

Fig. 16 is a flowchart explaining processing executed
by the communication apparatuses 1 and 2 when the NFC |
communication 1s executed first using the communiéation
apparatuses 1 and 2 as the initiator and the target, and

thereafter the NFC communication is handovered to the BT
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10 communi cation unit 61. The NFC comruni cation unit
61 receives the request for the NFC ID fromthe NFC
comuni cation unit 51 and transmts the NFC I D t hereof
to the NFC comunication unit 51 in response to the
request. The NFC conmunication unit 51 receives the
NFC I D fromthe 15 NFC comruni cation unit 61 and

speci fies the NFC conmunication unit 61
(communi cati on apparatus 2)z@s.a conmunication
opponent by the NFC ID. Note that the request for the
NFC ID transmtted fromthe NFC comruni cation unit 51
to the NEC comrunication unit 61 includes the NFC ID
CBF™ Y- $3He ORFC conmuni cation unit 51, and the NFC
COMPRLER! LAD wH Lot bh 85nd 001G ERETURLCALLAP

uni t (conmmuni cat | on appar at us

e}@@d‘ﬁﬂé@ ¢al19AgOoRROSEN 3, the NFE &Qmum%fa%%heﬁmt Cpol

nmut ual authentlcatlon is executed between 2.5 the
agotiuniacatitonedai tes Sheampd16inhyat r ensmdsd agddatansmits
39 for nutual authentication therebetween at step
a o5fspoased tPuthhepobl inmnsathe ONEFC Doamdira datdansaghionsl
key are_exchanged at the tine. Thereafter, data is

- a% (&ePnitPfed between the NFC communication units 51

o0 L el I VL I e Lronsagt)on
t t t t d.
P g e B4 R LA eD e sLpRhsc o

rdBdivak eyt heaihoadd end seglcseedad wic SERo5PRe wiEdE
NFC conmuni cation unit 51 goes to step S56 at which it

communication unit 61, The NFC communication unit 61

receives the request for the NFC ID from the NFC

‘communication unit 51 and transmits the NFC ID thereof to

the NFC communication unit 51 in response to the request.
The NFC communication unit 51 receives the NFC ID from the
NFC communication unit 61 and specifies the NFC
communication unit 61 {communication apparatus 2) as a
communication opponent by the NFC ID. Note that the request
for the NFC ID transmitted from the NFC communication unit
51 to the NFC communication unit 61 includes the NFC ID of
the NFC communication unit 51, and the NFC communication
unit 61 specifies the NFC communication unit 51
{(communication apparatus 1) as a communication opponent by
the NFC ID.

Thereafter, mutual authentication is executed between

the NFC communication units 51 and 61 by transmitting data
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10 transmts a request for avail able protoco
information that is can be used by the conmunication
apparatus 2 (AVAI LABLE MEDI A Request) to the NFC
comuni cation unit 61, and the NFC conmuni cation unit
61 receives the request. At step S57, the NFC

communi cation unit 61 transmts the 15 avail able
protocol information that can be used by the

communi cati on apparatus 2-(2%Al LABLE MEDI A Response)
to the NFC communication unit 51, and the NFC
comruni cation unit 51 receives the avail able protoco

.fggfﬁﬁ@@éi %th'e%t&@hﬁ&@ e deid@ + NEG, copmuni %5'50”51}{8”

1 recogni zes e conmuni cat i on appar at us 2

feathexes WirishetBin cOMAHICathaBaEs O t aval kabh&nged
protocol information received fromthe NFC

‘atoumeini oat.i oTheresfbdr, |datias iassusrsnitiadd tha@ween the

comuni cation apparatus 1 determnes to switch the
NKFocewmnitiatarnonni bs the aBpf 625a€bemubii ciat icowretadise
the transm ssion rate of the BT - 40 communication is

Ut Rhene HERreRsEIor thendrtheorhtmsaativh ]‘fz?f.{d a?h@ls t he
BT dyant than the NFC

R o ke Vo (Tl riie e LR ot S B tage L on may

bPNERLA (RS CROTUA GAII QR APPAL AHLURES JoARdogs S 11

ase, at step ncalonln ornmat i on

neca@@ar Yhé Qnﬁﬁl.%lBEu%ﬁ[%HHBé&@idrprl§ %u%éﬁaesegt hetpeens,
the NFC communication units 51 and 61. The

theo MAMicoatiohca if @r matiitoA1ngsessias e tse BT which it
comuni cation includes, for exanple, Bluetooth Device

tqqggwliédﬁGSSQ¢©$tS@ﬁﬂﬂaﬁyﬂﬁgbbe protocol information that

is can be used by the communication apparatus 2

(AVAILABLE MEDIA Request) to the NFC communication unit 61,
and the NFC communication unit 61 receiwves the requeét. At
step 557, the NFC communication unit 61 transmits the

available protocol information that can be used by the

. communication apparatus 2 (AVAILABLE MEDIA Response) to the

NFC communication unit 51, and the NFC communication unit 51
receives the available protocol information.

In this case, the NFC communicaﬁion unit 51 recognizes
that the communication apparatus 2 can execute the BT
communication from the available prctocol information
received from the NFC communication unit 61.

It is assumed that the communication apparatus 1
determines to switch the NFC communication to the BT

communication because the transmission rate of the BT
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10 communi cati on opponent in the BT comruni cati on.

That is, the BT communication unit 52 of the

comuni cation apparatus 1 and the BT contmuni cati on
unit 62 of the communi cation apparatus 2 have uni que
BD addresses, respectively, and the BD address of the
BT comuni cation unit 52 is transmtted 15 fromthe
NFC conmuni cation unit 51 to the NFC communi cation
unit 61, and the NFC communjgation unit 61 receives
the BD address at step S58.. Further, at step S58,
the BD address of the 13T communication unit 62 is

KRR PG, 15, ST SBL AR bl 0105

AT [ r iyes r
aﬁrcﬁer eaf t% 21% g? hg&ﬁﬁﬁéicgr%%%i ggt fn%ggu%%a%g%g? ?gﬁanh 3
NFE@Qasiunk 0k t $¥h t€hi g nlshe tNEC1 g pgrui ARl 8R 59t e Bleen
conmuni cati on ( MEDI A- HANDOVER Request) to the NFC
tlcomammueataohon Mipaiktuaad Lhen®FE conmuni cation unit
61 25 receives the switching request at step Sh9.
TheAn thes Blse,4ht ebapudbTatc@muricetb@nt imhsmatsi c
response (MEDI A HANDOVER Response) to the sw tching
NgCEFFESY £forRe HEl NPOMUBd ARLRPE at § ik diinged 1be b Hee

ol CRRIURLL UL o e v e sshareg o
: i C i_catli {
AR Rp SOBIHRYS 3, L0 DEC SO R o158 o

exGAPMHNI Sabd105h X eyt ed @MD%t%&Esc%@ngéifﬁhé”ﬁ t
52 at step S61. Further, the comrunication apparatus

cormahs$ oa st chigonchandaverns)BT heorMd@ication. That is,

the
a

the BT communication unit 52 of the communication apparatus
1 and the BT communication unit 62 of the communication
apparatus 2Z have unique BD addresses, respectively, and the
BD address of the BT communication unit 52 is transmitted
from the NFC communication unit 51 to the NFC communication
unit 61, and.the NFC communication unit 61 receiwves the BD
address at step S58., Further, at step S58, the BD address
of the BT_communication unit 62 is transmitted from the NFC

communication unit 61 to the NFC communication unit 51, and

‘the NFC communication unit 51 receives the BD address.

Thereafter, the NFC communication unit 51 transmits a
request for switching the NFC communication to the BT
communication (MEDIA HANDOVER Request} to the NEC
communication unit 61, and the NFC communication unit 61

receives the switching request at step S59. Then, the BT
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10 communi cati on executed by the NFC communi cation
unit 61 to the BT communi cati on executed by the BT
communi cation unit 62 at step S62. The NFC

comuni cation units 51 and 61 term nate the NFC
communi cation at step 563. Thereafter, at step 564,
the BT 15 communication is executed between the BT
comuni cation units 52 and 62 based on the

conmuni cati on infornation_elfhgnged at step S58. That
is, the BT communi cation unit 52 executes the BT
comruni cati on by specifying the BT conmuni cation unit
62 as, 20 a conmupicati on opponent by the BD address

COFM e R Do NRtihi B4t FERRHTHITS 62 peeeited PP haEANREVER
I,cat unj 51 at step. S58. Likew . se, the BT

RGN cael She Rt CEB ] s ERECTr e (HES BFC

cGRETHIGALHONLbY specidying e Bl Jgagnt 'uggtugit
52 as a communi cati on opponent by the address

réeidtds BheCoBBpOASAld 0N 652 received by the NFC -
42 communication unit 61 at step S58. Accordingly, in
t hi Sheaseft¢he Bk communiecatian apraratus2 lapdibZhenn
execute the BT communi cation by specifying the
(byrdavsrsat Fbe PP orems ivat hout exdmiveb igh &hieoNFOf t he
5 communi cati on ggponents executed by a user. More

CIPRGUPEAPRy I heh! tHfertdeaPé FRIUIBTadedinc 5ecEbpate

f ti the BT c [ ti , h ti BT
O T GO TP ARG T Iy et Fon® bt Vasch ¢ FLRRt | e
ccgr%rrl.'ﬁ%ri cggiolq eé’ﬁﬁéﬁlsatq"&d L %ll lsS ngi ﬂ;l’%mt}fa%'ao% rE 5) {1@69 N¥C

her BT devices. _
communication executed by the NFC communication unit 61 to

the BT communication executed by the BT communication unit
62 at step S$S62.

The NFC communication units 51 and 61 terminate the NFC
communication at step S63. Thereafter, at step S64, the BT
communication is executed between the BT communication units
52 and 62 based on the communication information exchanged
at step 3558.

That is, the BT communication unit 52 executes the BT

communication by specifying the BT communication unit 62 as

a communication opponent by the BD address of the BT
communication unit 62 received by the NFC communication unit
51 at step S558. Likewise, the BT communication unit 62 also
execute the BT communicatién by specifying the BT

communication unit 52 as a communication opponent by the BD

~ address of the BT communication unit 52 received by the NFC
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10 In the respective BT devices, icons show ng the
ot her BT devices are displayed on screens based on
the collected information. In this case, when the
user intends to transmt data from one BT device #1
of- the many BT devices to other one BT device #2, the
user nust designate the BT .15 device #2 as a
conmuni cati on opponent to which the data is
transmtted by searching the icon of the BT device #2
from the icons of the many BT devi ces displayed on
the screen of the BT device #1 and mani pul ating the
icon. In contrast, according to the comunication
CEYRINRASA ONO R EE o1 B \HeR gﬁ%re exi st many
co nication apparatuses simlar to the. , .
CommIAPEAt PN ApParht HseeoY 0'3 PSRRI FRtion wnits
j nged ' a ) C.0 ni catiop .
o aeenda el HiathE cuteR, LR PGt S8 PRing, e

cd@finiBa i bansphddad of Lombhe mi%faitggnaé’@aﬂ?é us 1

to the 25 communi cation apparatus 2 only by

compprnoashiag thieonerd3 egOBTLEH Gaf iDmsapparatus 1 to the

conmuni cati on apparatus 2. -More specifically, in the

conorg catd ot igppdrat wises thered a2 whepn Bhejewdppisoach

each other, it is recognized that the conmunication
capgRaPaPlisedequidiy ShAakE €PENBH G tdomruhhe ate e il vieh8T

NEC co nicatian, and a BD address_and the |ike as
A<D AR B T ASSARIE L0 RS ESECo rher 84t G heT BT
de%egéngﬁﬁ Letesn i tbe, commini Csateo%h%pgéft;g% Yses;ksand

2. Further, in t ie CONTLNG cat of appar at uses fiang 5
In}gilﬂ_ﬁe NF s p LM IEEaLEPNCd S, S %%o(u*ﬂﬁ& doyer&d)e L @t he

devices are displayed on screens based on the collected

information. 1In this case, when the user intends to

‘transmit data from one BT device #1 of the many BT devices

to other one BT device #2, the user must designate the BT
device #2 as a communication opponent to which the data is
transmitted by searching the icon of the BT device #2 from
the icons of the many BT devices displayed on the screen of
the BT device #l and manipulating the icon.

In contrast, according to the communication system of
Fig. 1, when there exist many communication apparatuses
similar to the communication apparatuses 1 to 3, even if it

is intended to transmit data from the communication

- apparatus 1 to the communication apparatus 2, the data can
- be transmitted from the communication apparatus 1 to the

communication apparatus 2 only by approaching the
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10 conmmuni cation, and the BT communication is executed
by specifying the communi cati on opponent based on the
BD address. Accordingly, the user can acquire the
advant ages of both the NFC comruni cation and the BT
conmuni cation. 15 Mdre specifically, when, for

exanple, the transm ssion rate of the BT

comuni cation is higher than that of the NFC
conmuni cati on, the user ogl¥3approaches t he

communi cati on apparatuses and 2 each other and need
not execute a job for. specifying other comrunication

opponent and further can 20 transmt data at high
COPELH R ST CORATAFEALT OrP texCOomRUBEFRREOHfARPREATUS 2.

[ d j bed .ab /| be- ted_b
BeaEated R GoaT b0 hy e CERBRTTAR I "eBreLaPESS 1
alfien, LAG Skl Saggrgé&?ee%%h”%hb% e%?"ﬁ# ezdeé%énﬁ'agd that
software, a programconstituting fhe software is

thdS¢HheA 32168 é%}g&f@i@e'splir RAge. CREPLEle BT
m croconputer, and the like. - 44 Fig. 17 shows an

program for executing the series of processings is §
thastidld ed. iTfierpabipamecassbeyprevilbesBy qogoondedtion a

hard disc 5 105 and a ROM 103 as a recordi ng nedium -
a¥fi CheRIeHePe Bt e COrRERHFa R OB RPIATGEUERT nhya Bé 2-

t aorarily, or ermanently stored (recorded) in a
P EIBTbIE LB TRy ear PRaT SRt ae. 471 xi bPE NFC
cdﬁﬁﬂhid%qggﬁclsdéﬁ%%éﬂgﬁd(ﬂghﬁovered) to the BT
communication, and the BT communication i1s executed by
specifying the communication opponent based on the BD
address.

‘Accordingly, the user can acquire'the advantages of

both the NFC communication and the BT communication.

More specifically, when, for eXample, the transmission

rate of the BT communication is higher than thét of the NFC
communication, the user only approaches the communication
apparatuses 1 and 2 each other and need not execute a job
for specifying other communication opponent and further can
transmit data at high speed by BT communication.

Next, a series of the processings described above‘may
be -executed by dedicated hardware or may be executed by
software. When the series of processings is executed by the
software, a program constituting the software is installed

on a general-purpose computer, a microcomputer, and the like.
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10 nenory (CD-ROM), nmgneto optical (MO disc, digital
versatile disc (DVD), magnetic disc, sem conductor
menory, and the like. The renovabl e recordi ng medi um
111 as' descri bed above can be provided as so-call ed
package software. 15 It should be noted that the
program may be transmtted froma download site to
the conputer by wireless through a digital
broadcasting artificial satg]lite or to the conputer

t hrough a fixed-line network such as Local Area
Network (LAN), the Internet, and the |like, and the

co yt er 20 receive the thus transferred program
2 ahdnt A& RFETPIG80 hrith | HEERFETER LRt the har d

c&ﬁﬁ&e:']:o% bHIhB.El{l $%%%ﬂ r}oraggiectslltlgr}lgt t h%t ﬁ&hg of

programis I nNns he ¢

of&tmiabl e recondi g nedium 111 as descrlbed above. The
conputer has a central processing unit (CPU 102 25

bui IThet pebgraim Ah bapYkLoubpsly idertiageidld hsrd disc
connected - 45 to the CPU 102 through a bus 101, and

l¥themda ac8AMahB iss & npubrddny heedRih 122 1thioughe t he
i nput/output interface 110 by a user who nmani pul ates
coputgput unit 107 conposed of a keyboard, nouse,
n1croghone and the like, the CPU 102 5 executes the

pro F ﬁ?‘g%%ﬁfe&hlenpffﬁgr?%alﬂaférﬁ%/ GREREFFTEROMT  103.
peTrafieit 2§ st Qe d T tdZataRe0, I 1S BAALAM Lt £ 1

SRR TY thearhr g oarea 05> he Broaram THRPEn TS
médi%ﬁsﬁgﬁrggcﬁrégné|T§e§§5§5|ﬁ$§b(” ceehfgékread onl

recei ved by the transm ssion unit and installe
me@ rihecharodi sfagneto optical (MO) dlsc, digital
versatile disc (DVD), magnetic disc, semiconductor memory,
and the like. The removable recording medium 111 as
described above can be provided as so-called package
software. |

It should be noted that the program may be transmitted

from a download site to the computer by wireless through a

digital broadcasting artificial satellite or to the computer

through a fixed-line network such as Local Area Network

(LAN), the Intermet, and the like, and the computer may

receive the thus transferred program by a transmission unit

108 and install it on the hard disc 105 built therein, in

addition to that the program is installed on the computer

from the removable recording medium 111 as described above.
The computer has a central processing unit (CPU) 102

built therein. An input/output interface 110 is connected
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10 105, or the program which is read out fromthe
renovable recording nediumIll nounted on a drive 109
and installed to the hard disc 105, to a random
access nenory (RAM 104 and executes it. Wth the
above operation, the CPU 102 executes processing
according to the flowhart described above or 15
processi ng according to the arrangenent of the bl ock
diagram Then, the CPU 102, outputs a result of the
processing froman output unit 106 conposed of a
speaker and the Iike through the input/output
interface 110 or transmts it fromthe transm ssion

tRnthe fé’éJ ald FhreRet & &6t A1t 2RO WRRN Kar9rysngi &8

h ; te
R iy CPReThY of o R R PR e HonpuEerags 110
gxae%e% YA ﬁgﬁl?w o1} 953&§S§ﬁmsld4ﬁ%%m58gea' Nays

e processed In series according to a sequence

k&asEIid)edolBel h@lémﬂm@rt a3a and ine uet@z% pPOCEssi ngs

executed in parall el - 46 |nd|V|duaIIy (for

exaumn@sethpapab@fﬁmpﬂtmr@ﬁsﬁngSh@rreaﬁ(nna@smBQSrgxeR@mﬁd

by an object). Further, the program may be processed
1. acghﬁQWésecowpuﬁﬁﬂIdﬁ2n&ya@e Preogessedndi sbieh el y

by a plurality of conputers. Note that, the
Sﬁﬁﬁﬁﬁdﬂﬁeﬁbel%a%$mﬁ%%9j1p§ratQPrE#Qﬁ¥?ﬂ“c&ﬁﬁﬁﬁléﬁtlon

th nt b I I
R L A e S R
£ el ﬁéalgemrurﬁag 1198 andat hescabley %%”TEHQ' £3E4 O s

105, or the program, which is read out from the removable

‘recording medium 111 mounted on a drive 109 and installed to

the hard disc 105, tc a random access memory (RAM) 104 and
executes it. With the above operation, the CPU 102 executes
processing according to therflowchart described above or
processing according to the arrangement of the block diagram.
Then, the CPU 102 outputs a result of the processing from an
output unit 106 composed of a speaker and the like through
the input/output interface 110 or transmits it from the
transmission unit 108 and further records it to the hard
disc 105.

In the specification, a processing step for describing
the program for causing the computer to execute various
types of processings need not always be processed in time
series according tc a sequence described in the flowchart

and includes processings executed in parallel or
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10 Further, although the NFC communication is swtched
to a communi cation by other comunication protocol in
the enbodinent, it is also possible to switch a
comuni cation by an arbitrary comuni cation protoco
to a comuni cation by other arbitrary conmunication
protocol, that. is, to switch, 15 for exanple, 1SQOIEC
14443-3 to Bluetooth, and the like. Further, although
the NFC. communication is-satched to the BT

conmuni cation in the enbodinent, it is also possible
to further switch the BT comunication to a

: ol

R R e R S E < S

pEHEOVEs 1 rRGC akdbifed G NGy RIBSERY . Inventlon there can
be executed a conmuni cati on whi ch can acquire the

advantrages, of h@ gdyrahi inyyobe corsrus at bgn apsOh@od! S.
- - 47 CLAIMS 1. A conmunication system having a
cotrHtEn by BRycoaTRird cwdeon dippaste s esy alrdnael 6t ¥ zed
in that each of the plurality of conmunication
CFHPHEAtuses conprising: 5 first communication mean for

PP UPAE UL B 'OhEPCEEHAERT Ot 14 L SopaParUE By e
odibl3t GOSN CAL LOIL POt 9oL  EXE m@y%eﬁ%@% L85} sed. o

excnangl ng tonmu t1on OFITH necessar

& GRFTUNEERMLATCSXRGILEE RBY 8 RBeONd ko SAMIHALRASE Ohe
protocol included in the conmunication

wireless communication and the cable communication.

' Further, although the NFC communication is switched to
& communication by other communication protocol in the
embodiment, it 1s also possible to switch a communication by
an arbitrary communication protocol to a communication by
other arbitrary communication protocol, that is, to switch,
for example, ISO/IEC 14443-3 to Bluetooth, and the like.

Further, although the NEC communication is switched to

the BT.communication in the embodiment, it is also possible
to further switch the BT communication to a communication by

another communication preotoccl thereafter.

Industrial Applicability
As described above, according to the present invention,
there can be executed a communication which can acquire the

advantadges of a plurality of communication protocols.
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protocol s avail abl e by the other communi cation
apparatus between the conmuni cati on apparatus and the
ot her conmuni cati on apparatus by the comuni cati on
executed by the first conmunication protocol; 15
swi tching neans for switching the communication

bet ween each conmmuni cati on apparatus and the ot her
comuni cat i on apparatus fromthe comruni cation
executed by the first nnﬁalcation protocol to the
communi cati on executed by t second communi cati on
prot ocol ; and 20 second communi cation nmean for
executing t he connunication by the second

communi cat i on protocol bet each conmuni cati on

tgparﬁt&amaﬂﬂ}aa@?ogt O'HM %ag ﬁfur ythgsed on

e conmmuni ca Ion e

&m%lr@?%gag§t@sesa‘ %PA%E%EEQ@ ﬂppafa%t WS chObf the

executing a - conmuni cati on between t
pToralinticatd eRdmappasadits: apgaekhaEes cammmsqa@l.on
apparatus, characterized by conprising: first
comfdmistatbomumeeat ifoar mexec fdt ngrecimuAl catuvami cation
bet ween the comruni cati on apparatus and the other 5
belgiafim et @@map@waenw pyrarstnstandrahheicc apinnication
ﬁrotocolb gu|3|t|on means for_acquiring the
ndof 155 CHHRMR-CALEBR YT’ avail abl e by

t he ot conmuni cati on aratus thr.ou

conﬁ%nlcé ?o%e%&%cuféaxﬁhagﬁﬁnq'?%ﬂ@un&gﬁﬁﬁﬁ?c%ﬁ??ﬁ?atlon
nd¥edls@69 tolf @éﬁﬁﬁﬂ&%tqgﬁnéxgeﬁtg%qaﬁQQ%ngnd

conmruni cati on i nformation
communication protocol included in the communication

protocols available by the other communication apparatus
between the communication apparatus and the other

communication apparatus by the communication executed by the

- first communication protocol;

switching means for switching the communication between
each communication apparatus and the other communication
apparatus from the communication executed by the first
communication protocol to the communication executed by the
second communication protoceol; and

second communication mean for executing the

communication by the second communication protocol between

each communication apparatus and the other communication
mean based on the communication information exchanged by the
exchange means.

2. A communication apparatus for executing a
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necessary to a communi cati on executed using a second
comruni cation protocol included in the comrunication
protocol avail able by the other comunication
apparatus between each comuni cati on apparatus and
the other 15 'communi cati on apparatus by the

communi cati on executed using the first communication
protocol ; switching neans for switching the

~communi cation between the £omruni cati on apparatus and
the other communi cation apparatus fromthe

comruni cati on executed by the first 20 conmmruni cati on

cBﬁﬁﬁﬁE: tﬂﬂﬁ Egﬁwgéﬁn%ﬂg(%% ;@éﬁggé:%%#§¥égﬁs BHS other

second comruni cati on protocgg ‘
cERRIAIHGALNORp PRAG O] @NRGEERYzERCHy COMPMIsGaLL oN by
t he second communi cation protocol between the

C oMl itis€ at biafiureiEe iainl :re@Ad£6 heed eI reO BNMUBGaL L @t ion
. 25 apparatus based on the conmunication information
be¢rangdée comgunbyativg epphanges neahsthed.other

conmuni cati on apparatus according to.claim 2,
CUMHECPEEPRe@PPH- A HEY he EdrRtinfertymiradisaupedtegol /
first,_ and seconchonnunication protocols.is a

t he
wi r 8FEEESE L UMIRA Cat PO CAME 1Rt &bt HEToERRY 1on of 2
[ ' at us ..l t in.the vicinj of
B T
apRAALE%CEHESSgH N L QIMRhEaLE O e LR f b SEne first
communi cati on protocol between the comruni Cation
cappatattusoanstdifwe-dat;her conmuni cati on apparatus. 10 4.

A conmuni cati on apparatus according to claim 3,
exchange means for exchanging communication information

necessary to a communication executed using a second
communication protocol included in the communication
protocol available by the other communication apparatus

between each communication apparatus and the other

- communication apparatus by the communication executed using

the first communication protocol:

switching means for switching the communication between
the communication apparatus and the other communication
appafatus from the communication executed by the.first
communication protocol to the communication executed using
the second communication protocol; and

second communication mean for executing the
communication by the second communication protocol between
the communication apparatus and the other communication

apparatus based on the communication information exchanged
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' charactefized in that, in the first conmuni cation

protocol, the communication is executed by specifying
the other communication apparatus |located in the
vicinity of the conmunication apparatus. 15 S. A
nmet hod of executing a conmuni cation between a
conmuni cati on apparatus and ot her communi cation
apparatus, characterized by conprising: a first
communi cati on step of execuggng a communi cation
bet ween the comruni cati on apparatus and the other 20
comruni cati on apparatus by a first conmunication
rot ocol ;. __an acquisition step of acquiring the
b?n?%ﬁrﬁﬁ?%ﬁ?%?fmggnﬁbnnUnication protocol available by
the of ey AREYRE GALLON, - ARRALALYS I Y, NS c1aim 2,
conmuni cat 1 on executed by the first comuni cati on
cPE 04 OC 3225 1ant BXE hag e cih®R 106 £ X6 NN I%Y by the
comuni cation - 50 information necessary to a
f communid ateicondexeatiireiddiy oa psecoadl £ ammanind akil ess
protocol included in the communication protocols ‘
cEvailglsita oy aheé, otlivay tdemetihecatéomirdppdrianuspraratus
. between the communi cati on apparatus and the other 5
12 orftfifticCatPoRt @ pptatity By fﬂﬁ@ EOMMIHI (@dtioan 2BR@EYE &Y
by t.he., first conmmuni cation protocol; a switchi st.e
e RO e he Dot Earr SR bet vidien opfnication &
.cat.i r at h ' I on.
B S R L
apH ré@UBheath &b iHA! @efhuhchPEort HPPaHa¢akl on
executed by the
4. A communication apparatus according to claim.3,

characterized in that, in the first communication protocol,

‘the communication is executed by specifying the other

communication apparatus located in the vicinity of the
communication appdratus.

5. A method of executing a communication between a
communication apparatus and other communication apparatus,
characterized by comprising:

a first communication step of executing a communication

between the communication apparatus and- the other

communication apparatus by a first communication protocol;

an acquisition step of acquiring the information of a
communication protocol available by the other communication
apparatus by the communication executed by the first
communication protocol;

an exchange step of exchanging communication
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second communi cation protocol; and a second

communi cation step of executing the comunication by
t he second communi cati on protocol between the

communi cati on apparatus and the other conmuni cation 15
apparatus based on the conmuni cation information
exchanged at the exchange step. 6. A programfor
causi ng a conputer to execute communication
processing for executing a gpmruni cati on between a
communi cati on apparatus and ot her conmunication 20
apparatus, conprising: a first comuni cati on step of

. tl: i ti bet .th i ti
SEXGHLNG BLERTTUOL Al LR el Mee, LS ST £t fon
sEddsd c%mmbgeiw%ﬂt%%oghg%%g&% SiHe QBR8P 1 on

acqul ri ng the information o conmuni cat 1 on

pRSIRAG! ad¥albebd ey pynhe tabhel oaRmuniGat Qﬁparg?@us
apparatus by the comruni cati on executed by the first

benmamitbat conmypt i, -agpaexthanged srep oeheexchangi ng
comuni cation information necessary to a

cEEmsiRtarh orPexerse $vbphe Somewnhthtdomerecatedrby the
protocol included in the conmunication protocols

TIRpdi coaplenb§atin teéPcebimuni cati on appar at us

bet ween. t he co ni cation paratus and t he ot he

consl Eat B¢ dir A U Dy LD ot AREUE o e etEgen
tl‘f%y c%iﬂﬁ}lnﬂ:étc'f%r‘f BEﬂgl Qh RO Oocc(?nle'tl): %Qmﬁnﬁ%ét&h&ﬁg

step of swtching the conmuni catl on between
apparatus from the communication executed by the first
communication protocol to the communication executed by the
second communication protocol; and

a second communication step of executing the

communication by the second communication protocol between

the communication apparatus and the other communication

apparatus based on the communication information exchanged

at the exchange step.

"6. A program for causing a computer to execute
communication processing for executing a.communication
between a communication apparatus and other communication
apparatus, comprising:

a first communication step of executing a communication
between the communication apparatus and the other
communication apparatus by a first communication protocol;

an acquisition step of acquiring the information of a

communication protocol available by the other communication
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t he conmuni cati on apparatus and the ot her

comruni cation apparatus fromthe comuni cation
executed by the first conmunication protocol to the
comuni cation executed by the second comruni cation
protocol; and 15 a second conmmuni cation step of
executing the communication by the second

comuni cation protocol between the contmunication
apparatus and the other conmpunicati on apparatus based
on the communi cation informati on exchanged at the
exchange st ep.

apparatus by the communication executed by the first
communication protocol;

an exchange step of exchanging communication
information necessary to a communication executed by a
second communication protocol included in the communication
protocols available by the other communication apparatus
between the communication apparatus and the other
communication apparatus by the communication executed by the
first communication protocol;

a switching step of switching the communication between
the communication apparatus and the other communication
apparatus from the communication executed by the first
communication protocol to the communication executed by the
second communication protocol; and

a second communication step of executing the
communication by the second communication protocel between
the communication apparatus and the other communication
apparatus based on the communication information exchanged

at the exchange step.




