DESCRI PTI ON  COMMUNI CATI ON SYSTEM COVMUNI CATI ON METHOD, AND DATA
PROCESSI NG APPARATUS 5 Technical Field The present invention relates to
comuni cation systens, comruni cation nethods, and data processing
apparatuses, and in particular, to a conmunication system a conmuni cation
met hod, and a data processing apparatus which enable various 10 types of
short-range conmmuni cation, which match needs, etc. Background Art For
exanple, an IC (Integrated Grcuit) systemis wdely known as a system for
perform ng short-range 15 comunication. In an IC card system a so-called
RF (Radio Frequency) field is fornmed such that a reader/witer generates
el ectromagneti c waves. Wien an IC card is brought close to the
reader/witer, the ICcard is suppbFfedIRff®N power through el ectronmagnetic
i nducti on andﬂgerforns data 20 transfer between it and the reader/witer

(see, forO¥NENEFRTICY apEREEY  Unedr hedT PaleMETRBPY i BHPi BATRUbI i cation No.
10- 13312%. Presentlg iﬁglenented specifications of I1C card systens

i ncl ude, E 8?E§§£H5I%,Pﬁ EdScal | ed Type A, Type B, and Type 25 C. Type A
is enployed as the M FARE nethod of Philips. For data transm ssion froma
reader/witer to an IC card, MIller-based data encoding is perforned. For

data5 Technical Field
The present invention relates to communication systems,
communication methods, and data processing apparatuses, and
in particular, to a communicafion system, a communication
methed, and a data processing apparatus which enable wvarious

10 types of short-range communication, which match needs, etc.

Background Art
For example, an IC (Integrated Circuit) system is
widely known as a system for performing short-range
15 communication. In an IC card system, a so-called RF (Radio
Freguency) field is formed such that a reader/writer
generates electromagnetic waves. When an IC card is brought
close to the reader/writer, the IC card is supplied with
power through electromagnetic induction and performs data
20 transfer between it and the reader/writer (see, for example,
Japanese Unexamined Patent Application Publication No. 10-
13312).
Presently implemented specifications of IC card systems
include, for example, those called Type A, Type B, and Type

25 C.



transm ssion froman IC card to a reader/witer, Manchester 5 based data
encoding is perfornmed. Also, in Type A 106 kbps (kilo bit per second) is
enpl oyed as a data transfer rate. |In Type B, for data transm ssion froma
reader/witer to an I C card, data encodi ng based on NRZ is perforned,
while, for data transmssion froman IC card to a 10 reader/witer, data
encodi ng based on NRZ-L is perfornmed. Also, in Type B, 106 kbps is

enpl oyed as a data transfer rate. Typge Cis enployed as the Felica nethod
of Sony Corporation, the present Applicant. For data transm ssion 15 from
a reader/witer to an I C card, Manchester-based data encoding is
performed. In Type C, 212 kbps is enployed as a data transfer rate.

Accor di ngly, Tifieh Zorsieepiogd fa¥ Exanpl BARE hecthadsebr FRal 8BS - Types A (or
B) and C differ in transfer rate. 20 Thus, use of an IC card based on the
ot her typeri ﬁaﬁasEF§P§@lS?hoﬂthHmT§péeAdBF/ErP§eén§P09§dIpsCéFﬂﬁlcult

si nce users_.my gng confused, etg¢ IS exgected that 1C card
systens %ﬁé%??nﬁaﬁﬁ aF?aﬁ%ﬁP@%FSnlﬁtpngPr@ﬁgnplgo 49at Rbps and 848 kbps

|1 I h bi
the eor sEPRBanEsERPR EhoRcfnniC thraven I Keaart Poi e loabenthsrbery - o

Lg?? ;ggﬁlter tr%nsghggdlngt%stgeggormegardARgo?DdU|@&bggAgalg%r& %E
(kilo bit per second) is employed as a data transfer rate.
In Type B, for data transmission from a reader/writer
to an IC card, data encoding based on NRZ is performed,
while, for data transmission from an IC card to a
10 reader/writer, data encoding based on NRZ-L is performed.
Also, in Type B, 106 kbps is employed as a data transfer
rate.
Type C is employed as the Felica method of Sony
Corporation, the present Applicant. For data transmission
15 from a reader/writer to an IC card, Manchester-based data
encoding is performed. In Type C, 212 kbps is employed as a
data transfer rate.
Accordingly, when considering, for example, the
transfer rates, Types A (or B) and C differ in transfer rate.
20 Thus, use of an IC card based on the other type in a service
in which Type A or C is employed is difficult since users
may become confused, etc.
Also, it is expected that IC card systems enabling data
transmission at, for example, 424 kbps and 848 kbps will

25 appear. In such a case, it is required that compatibility



to) el ectromagneti c waves generated by the reader/witer, 5 and the IC card
transmts data to the reader/witer by performng |oad nodulation on (a
carrier corresponding to) electronagnetic waves generated by the |IC card.
Thus, even if IC cards exchange data, it is required that a reader/witer
be provided therebetween. 10 However, fromnow, it is expected that the
need for IC cards thenselves to generate el ectromgnetic waves and to
directly exchange data will increase._ Disclosure of Invention .15 The
present invention is made in view of slich circunstances, and enabl es
various types of near field comunication. In a comunication system of
the present invention: first and second data processi ng apparatuses each
conpri sewith20hgoguliatiing Aarerflosysten &ei aghdeyad.ier into a signal of
data to be transmtted at one of a plurality of transfer rates; and
denodul ati ng FeanddibiotdenpeiVarthgnal s¥gnal repdeddvaitpanEARDEBHTEAtL one of
a pIuraIit¥ of transfer rates; a transfer rate for use between the first
and secofidt@atq 2B pFofassi Ry BppELatdsss (Bs CékaR§ealsiod TesPeReingansact i on;

4 each agpgra&us of the first and second dat pr%pessin appar at uses has,
as commuhPéaftGREROABINCEACIVETEE REGE AR SIWRYCH ?h&eéﬁ%§/§F3§eFﬁansnits

data by, QULPULLI 00 2,081 Llghin: 410 3c02%8 (ReRe8 AR AR, CRg data
performing load modulation on (a carrier corresponding to)
electromagnetic waves generated by the IC card. Thus, even
if IC cards exchange data, i1t is required that a
reader/writer be provided therebetween.
10 ' However, from now, it is expected that the need for IC

cards themselves to generate electromagnetic waves and to

directly exchange data will increase.

Disclosure of Invention
15 The present invention is made in view of such
circumstances, and enables various types of near fieid
communication.
In a communication system of the present invention:
first and second data processing apparatuses each comprises:
20 modulating means for modulating a carrier intc a signal of
data to be transmitted at one of a plurality of transfer
rates; and demodulating means for demodulating a signal of
data transmitted at one of a plurality of transfer rates; a
transfer rate for use between the first and second data

25 processing apparatuses is changeable in one transaction;



5 the first and second data processing apparatuses transmts data by
outputting a carrier, while the other data processing apparatus transmts
data by performng |load nodulation on the carrier output by the one data
processing apparatus; and data transm ssion is perfornmed by using any 10
comuni cati on node of the active node and the passive node, the

communi cati on node being nmai ntained during at | east one transaction. A
communi cation nmethod of the present inyention conprises: a selecting step
of selecting, by a first data 15 procéssing apparatus, a target apparatus
as a communi cation party fromanong at | east one second data processing
apparatus; a transmssion-rate determning step of determning a transfer
rate foreask appdasbusrafshhssfonsbyantheetiondt datd peocrdsdaga processi ng
apparatuses fromanong 20 a plurality of transfer rates; a changing step of
changlngaﬁpaﬁéhﬂﬁﬂﬁcbﬁﬁenapaﬁaﬁ@ﬂéﬂcééh@érﬁpﬁgseoﬁﬁuﬁpﬁaﬁﬁomoﬁétWEen t he
first data processing apparatus and the target apparatus; a data
exchang|H@l@hebh@fapB9r@Eaﬁsﬁrﬁﬂﬁﬁgta ééﬁﬁaga PUtPEGGA8T @ararEkekange by
the first data processi ng appar at us 25 and transmtting a response to the
comand B4 tﬁePF§?§§? QﬁgﬁréPuEhlgkcHaﬁgﬁﬁﬁadBFacﬁéﬁﬁéénapﬁérﬁFP§t°§ata

proc SS|ng ggg £atu and ta target apparatus; and a reIeaS|n%éste of
rel easi ngEhE1E8E0ARYdEFSORFoERES; §°aggaﬂaﬁu§99ﬁﬁPEH5?§ $EPBEMEESas the
target ﬁgggrahuaﬁFggut g%&egncg¥@lgrgonggglc%klontggge%a%on5|st|ng of an

active

processing apparatus transmits data by performing load
modulation on the carrier output by the one data processing
apparatus; and data transmissicon is performed by using any

10 communication mode of the active mode and the passive mode,
the communication mode being maintained during at least one
transaction.

A communication method of the present invention

comprises: a selecting step of selecting, by a first data

15 processing apparatus, a target apparatus as a communication
party from among at least one second data processing
apparatus; a transmission-rate determining step of
determining a transfer rate for use in data transmission by
the first and second data processing apparatuses from among

20 a plurality of transfer rates; a changing step of changing a
communication parameter concerning communication between the
first data processing apparatus and the target apparatus; a
data exchanging step of, by transmitting a command to
request data exchange by the first data processing apparatus,

25 and transmitting a response to the command by the target



the first data processing apparatus and the target apparatus thensel ves
output carriers, whereby data is transmtted, and a passive node in which
the first data processing apparatus itself outputs a carrier and the
target apparatus perforns 10 | oad nodul ati on on the carrier output by the
first data processing apparatus, whereby data is transmtted, a
communi cation node for use in data transm ssion by the first data
processi ng apparatus and the target apgaratus is set. In a first data
processi ng apparatus of the present 157invention, a nodul ati ng neans
transmts data at a plurality of transfer rates, and identifies a
communi cation party, based on a response sent back for data transm ssion
at each apparheusyangtbrngangsdasindbetweaddicheodlirdét dafrenpgogessiagst er
rate for use in data transm ssion with the 20 conmunication party. In a
second dappapebuvesshAgthpparaves sbpehetpsesend ai medseisdng §t@@d@ﬁat|ng
means perfornms data transm ssion wth a conmuni cation party by
transm t tEAG2SLBIt hbe e6ppDAI datRoRTPEREYing RPPREARSESy o WRLESMFBNd which is
25 acquired after being transmtted fromthe comruni cation party, and a
denodul afRA§CHRBEANESpERPOLAS IGENBRERAELYS 7 2 g bﬁFHP&PlFVOOf transfer rates,
and determ nes, fron1anDB§ the transfer rates,' .the transfer rate of data
capaﬁie SPmBBPﬁﬁataeﬁoﬂﬁ ?e8°B§l?ﬁénﬂeﬁgdépaﬁpﬁdvﬁegﬁge as &hﬁF sfer rate
5 for g in datg nsnlss on.wth t % ﬁﬁUﬂIC%%FO% par%y a
communi caPPohtEF5t & 8f PFREeBFéEQnFPP%é B, £3etY appalatus
themselves output carriers, whereby data is transmitted, and
a passive mode in which the first data processing apparatus
itself outputs a carrier and the target apparatus performs
10 load modulation on the carrier output by the first data
processing apparatus, whereby data is transmitted, a
communication mode for use in data transmission by the first
data processing apparatus and the target apparatus is set.
In a first data processing apparatus of the present
15 invention, a modulating means transmits data at a plurality
of transfer rates, and identifies a communication party,
based on a response sent back for data transmission at each
of the transfer rates, and, in addition, determines a
transfer rate for use in data transmission with the
20 communication party.
In a second data processing apparatus of the present
invention, a modulating means performs data transmission
with a communication party by transmitting, to the

communication party, a response to a command which is

25 acquired after being transmitted from the communication



carrier is nodulated into a signal of data to be transmtted at one of a
plurality of transfer rates, and a signal of data transmtted at one of a
plurality of transfer rates is 10 denodul ated. A transfer rate for use
between first and second data processing apparatuses is changeable in one
transaction. The first and second data processing apparatuses each have,
as conmmuni cation nodes, an active node in which the apparatus transmts
data by outputting a 15 carrier; and a6pa55|ve node in which one data
processi ng apparatus of the first and®second data processing apparatuses
transmts data by outputting a carrier, while the other data processing
apparatus transmts data by perforning | oad nodul ation on the carrier

out put bparhg,osed28 damadpletésgi ngaappeeatosmsDdeacdslatansnett ed by
using any communication node of the active node and the passive node, the
comuni cathoalibiecbetngnaapnt zRhed  dandngesermaass  ofgomn pagsdcthén. In a
communi cation nethod of the present invention, a 25 first data processing
appar at usraepéersratear géheapparates st ednfiaihac 8ePeR1gaPLy PRASM anong at
| east one second data processing_apparatus, and, anong a plurality of
transferdemﬁgééatﬁdtP§n§F§rdP@PQUﬂéFlﬁgemﬁﬁnéatéstﬁaﬁ§ﬁp§§ﬁéan§FMeen t he
first ang second  data proceSS|ng ﬁarat %?IS 5 determ,ned. In addition,
after BHWHﬁPCéplgﬁtBaFaﬁEF@F sLBRc ¥ hfn G PEhEORBIRRE O o R EP neen t he

first data  pocessing apoaratus,and Lhe:t g gel, 2gRar alus he; ghanged.

carrier is modulated into a signal of data to be transmitted
at one of a plurality of transfer rates, and a signal of
data transmitted at one of a plurality of transfer rates is
10 demodulated. A transfer rate for use between f£irst and
second data processing apparatuses is changeable in one
transaction. The first and second data processing
apparatuses each have, as communication modes, an active
mode in which the apparatus transmits data by outputting a
15 carrier; and a passive mode in which one data processing
apparatus of the first and second data processing
apparatuses transmits data by outputting a carrier, while
the other data processing apparatus transmits data by
performing load modulation on the carrier output by the cone
20 data processing apparatus. Data is transmitted by using aﬁy
communication mode of the active mode and the passive mode,
the communication mode being maintained during at least one
transaction.
In a communication method of the present invention, a

25 first data processing apparatus selects a target apparatus



the first data processing apparatus transmts a conmmand to request data
exchange, and the target apparatus transmts a 10 response to the command,
wher eby data exchange is perfornmed between the first data processing
apparatus and the target apparatus. Between two comuni cation nodes
consisting of an active node in which the first data processi ng apparatus
and the target apparatus thenselves output carriers, whereby 15 both
apparatuses transmt data, and a pas§ize_nnde in which the first data
processing apparatus itself outputs a carrier and the target apparatus
~performs | oad nodul ation on the <carrier output by the first data
processi ng apparatus, whereby both apparatuses transmt data, a

communi casi ancongen2Batéenuperty favm smengnissileasbyonkeskrrsd data
processing apparatus and the target apparatus is set. A first data
processi pgoappaiagusppirehespr asent anpngest penredabyntstyarafar a
plurality of transfer rates, and, based on a response sent back for data
transm ss@bRsat a25ranshesf ratsl Geal HeR éﬂ fpiastapneniesiopdbrtverss a
comuni cation party. In addition, anong plurality of transfer rates, a
transf erthat é1F6F asd ﬁﬁCGEFadFFéngﬁP§§FéﬁnngPﬁaFﬁéuéﬁﬁnﬁﬁlcatlon party is
determ ned. A second data proceSS|n paratus of the present i nvention
tran§h1t§eﬁeF@§B8ﬁse t8 gddéhhaRd ﬁgtéﬁ PSCOQ@HBFFéalﬁ 8a5€W§5§Fatlng

ft b t tted wher eby dat
{7 ansm SEPOASEPERS ERE EBIMIONACALEOR BAPCYors CRer FoFAEd SAPso,  domodul ati on

at processing apparatus and the target apparatus is changed,
the first data processing apparatus transmits a command to
reqguest data exchange, and the target apparatus transmits a
10 response to the command, whereby data exchange is performed
between the first data processing apparatus and the target
apparatus. Between two communication modes consisting of an
active mode in which the first data processing apparatus and
the target apparatus themselves output carriers, whereby
15 both apparatuses transmit data, and a passive mode in which
the first data processing apparatus itself outputs a carrier
and the target apparatus performs lcocad modulation on the
carrier output by the first data processing apparatus,
whereby both apparatuses transmit data, a communication mode
20 for use in data transmission by the first data processing
apparatus and the target apparatus is set.
A first data processing apparatus of the present
invention transmits data at a plurality of transfer rates,
and, based on a response sent back for data transmission at

25 each of a plurality of transfer rates, identifies a



a plurality of transfer rates is perforned, and, anong a 10 plurality of
transfer rates, the transfer rate of data capable of being denpdul ated is
determned as a transfer rate for use in data transm ssion with the
comuni cation party. 15 Brief Description of the Drawings Fig. 1 is a

di agram show ng the configuration of an enbodi nent of a comunication
systemto which the present invention is applied. Fig. 2 is an
illustration of a passive node. 20 Fig. 3 is an illustration of an active
node. Fig. 4 is a block diagranlshomfng an exanpl e of an NFC comunication
apparatus 1. Fig. 5 is a block diagram showi ng an exanple of a

denodul ating unit 13. 25 Fig. 6 is a block di agram show ng an exanple of a
nmodul at i ngmunhticd9ioki garfyis aAnbkddktdicagr ameshowni pduandtfier odxanpl e of

t he denodul ating unit 13. Fig. 8 is a bl ock diagram show ng an exanpl e of
still b5tamoshier sraapleaotrehefdenvdtkatfionguas in1gath ragspd sgionm ng
chart illustrating initial RFCA processin%. Fig. 10 is a timng chart

i |l ustraviih &bei vemRRCAcapiopepsriy. 180dptgrmineds an il lustration of SDD

processi ng. .
A second data processing apparatus of the present

5 invention transmits a response to a command which is
acquired by a demodulating means after being transmitted
from a communication party, whereby data transmission with
the communication party is performed. Also, demodulation at
a plurality of transfer rates is performed, and, among a

10 plurality of transfer rates, the transfer rate of data
capable of being demodulated is determined as a transfer
rate for use in data transmission with the communication

party.

15 Brief Description of the Drawings
Fig. 1 is a diagram showing the configuration ¢f an
embodiment of a communication system to which the present
invention is applied.
Fig. 2 is an illustration of a passive mode.
20 Fig. 3 is an illustration of an active mode.
Fig. 4 is a block diagram showing an example of an NFC
communication apparatus 1.
Fig. 5 is a block diagram showing an example of a
demodulating unit 13.

25h Fig. 6 is a block diagram showing an example of a



Fig. 12 is an illustration of a list of conmmands and responses. Fig. 13 is
a flowhart illustrating a process of an NFC comuni cation apparatus. 15
Fig. 14 is a flowhart showi ng a passive-node-initiator process. Fig. 15
is a flowhart showi ng a passive-node-target process. Fig. 16 is a
fl owchart showi ng a process of an active- 20 node-initiator process. Fig.
17 is a flowhart showi ng a process of an active- node-target process. Fig.
18 is a flowhart showi ng a passive-node-initiator comunication process.
25 Fig. 19 is a flowhart showi ng a passive-node-initiator - 10
communi cation process. Fig. 20 is a flowhart show ng a passive-node-target
communi cation process. Fig. 21 is a flowhart show ng an
active- nmdguisatihatanit518omunicati on process. Fig. 22 is a flowhart
showi ng an active-node-initiator conmunication process. Fig. 23 is a
flowchart shawaqyg anadc iveaoddid@ragetshaomyumrathen gxanebs.ofl0 Fig. 24
is a flowhart illustrating comon
the demcdulating unit 13.
Fig. 8 is a block diagram showing an example of still
5 another example of the demodulating unit 13.
Fig. 9 is a timing chart illustrating initial RFCA
processing.
Fig. 10 is a timing chart illustrating active RFCA
processing.
10 Fig. 11 is an illustration of SDD processing.
Fig. 12.is an illustration of a list of commands and
responses.
Fig. 13 1s a flowchart illustrating a process of an NFC
communication apparatus.
15 Fig. 14 is a flowchart showing a passive-mode-initiator
process.
Fig. 15 is a flowchart showing a passive-mode-target
process.
Fig. 16 is a flowchart showing a process of an active-
20 mode-initiator process.
Fig. 17 is a flowchart showing a process of an active-
mode-target process.
Fig. 18 is a flowchart showing a passive-mode-initiator

communication process.

25 Fig. 19 is a flowchart showing a passive-mode-initiator



initialization and SDD perfornmed by an NFC communi cati on apparatus. Fig.
25 is a flowhart illustrating initialization and SDD perforned by an
initiator. 15 Fig. 26 is a timng chart illustrating initialization in an
active node. Fig. 27 is a flowhart illustrating an activation protocol in
a passive node. Fig. 28 is a flowhart illustrating an activation 20
protocol in an active node. Fig. 29 is an illustration of NFCIP-1 protoco
commands and responses to the connanﬂt. Best Mbde for Carrying Qut the

| nventi on 25 Enbodi nents of the present’ invention are described - 11 bel ow
with reference to the drawings. Fig. 1 shows the configuration of an

enbodi nent of a communication system (the systemrepresents a body forned
by | ogi cahhyntoahéohegdrappasat uses irrespective of whether or 5 not the
configurations of the apparatuses are within a single housing) to which
the Present iRv@nt20nissaappbvekrt|shévgngla phestvemmadeatavgetystemi s
constituted by three NFC comruni cation apparatuses 1, 2, and 3. The NFC
‘comuni capiBrnapgpaianupescesee 3 can performnear field 10 communi cation

(NFC) to one another which is based on el ectromagnetic induction and which
use carriers Rh@inglals a flowchart showing an active-mode-initiator

5 communication process.
Fig. 22 is a flowchart showing an active-mode-initiator
communication process.
Fig. 23 is a flowchart showing an active-mode-target
communication process.

10 Fig. 24 is a flowchart illustrating common
initialization and SDD performed by an NFC communication
apparatus.

Fig. 25 is a flowchart illustrating initialization and
SDD performed by an initiator.

15 Fig. 26 is a timing chart illustrating initialization
in an active mode.

Fig. 27 is a flowchart illustrating an activation
protocol in a passive mode.
Fig. 28 is a flowchart illustrating an activation

20 protocol in an active mode.

Fig. 29 is an illustration of NFCIP-1 protocecl commands

and responses tc the commands.

Best Mode for Carrying Out the Invention

25 Embodiments of the present invention are described



single frequency. Here, as the frequency of the carriers used by the NFC
communi cati on apparatuses 1 to 3, for exanple, 13.56 MHz in 15 the | SM
(I'ndustrial Scientific Medical) band, etc., can be wused. Al so, the near
field conmuni cation represents conmuni cation that becones possi bl e when
the di stance between communicating apparatuses is within dozens of 20
centineters, and includes al so communication that is perfornmed such that
(the housings of) conmuni cating appar%%uses touch each other. In the
comuni cation systemin Fig. 1, annﬁg]t e NFC communi cation apparatuses 1
to 3, definitely, at |east one 25 can be enployed as a reader/witer, and
anot her one or nore - 12 can be enployed as an I C card systemw th them as
| C cardsbeldhewMNEE ceffewancat tonthppdratisgs.l to 3 can be enpl oyed as
comuni cation systens such as PDAs (Personal Digital Assistants), PCs
(Personal Conpig er¥)shoes | tharcphbhggrathdn 6f pansembppdondetr ebrds, the NFC
communi cation apparatuses | to 3 are apparatus perform ng near field
comuni caenonnigadicar eyabem i(rheedysbenCrenrescate peledy/ woirmedsbiyn an 1 C
card system The NFC conmunication apparatuses 1 to 3 have two 10 features
firstly tAgiRatl¥oRRDRREALFOAPPSIBEYSEB| 4 TrRSPRETIvEMAEnWESthes Pddes, and

secondly in that data transm ssign o
5 “"not the configurations of the apparatuses are within a

single housing) to which the present invention is applied.

In Fig. 1, the communication system is constituted by
three NFC communication apparatuses 1, 2, and 3. The NFC
communication apparatuses 1 to 3 can perform near field

10 communication (NFC) to one another which 1is based on
electromagnetic induction and which use carriers having a
single frequency.

Here, as the frequency of the carriers used by the NFC
communication apparatuses 1 to 3, for example, 13.56 MHz in

15 the ISM (Industrial Scientific Medical) band, etc., can be
used.

Also, the near field communication represents
communication that becomes possible when the distance
between communicating apparatuses is within dozens of

20 centimeters, and includes alsoc communication that is
performed such that (the housings of) communicating
apparatuses touch each other.

In the communication system in Fig. 1, among the NFC
communication apparatuses 1 to 3, definitely, at least one

25 can be employed as a reader/writer, and another one or more



based on a plurality of transfer rates is possible. The two conmunication
nodes consi st of a passive nbde and an active node. In the case of paying
attention to, for 15 exanple, comunicati on between the NFC commruni cati on
apparatuses 1 and 2 anong the NFC conmuni cation apparatuses 1 to 3, in a
passive node, simlarly to the above I1C card systemof the related art,
one NFC communi cati on apparatus between the NFC communi cation appar at uses
1 and 2, for 20 exanple, the NFC commyl ghgatlon apparatus 1 transmts data
to the NFC communi cati on apparatus 2,”“wWhich is the other NFC

communi cati on appar at us, by nDduIatlng (a carrier corresponding to)

el ectromagnetic waves that the NFC comunication apparatus 1 itself
gener at esanahd ehpldiF&€d25scemmiifi cardoayappar attth 2hemaasmilCscdatia.t o t he
NFC - 13 - conmuni cation apparatus 1 by perform ng | oad nodul ati on on (the
carrier TberBEfondinmgnioptebeceppaugheses Wwates3t hat behemNECyednasni cati on
apparatus 1 generates. On the other hand, in an active node, either

appar at usomBubi ceheoNFEyebamanpuahi 8A aﬁﬁéréP§§é§n§1aﬁégztﬁﬂansnlts dat a

by nodul ating (a carrier corresponding to) electronmagnetic waves %anerated
by the appatatastsHer BCswhBAraeapAlf Cemauésniini E4Lign2kaBBANGH, an

el ectromagnetic_i nduction is perforned, an apparatus that 10 initiates
comm#i cBERSn b§nlﬁFPPéIW?rGEtpEP?lHECePQQFPﬁﬁﬁéﬁéPPCaﬂﬁ@éétu§§st& speak,

an apparatus that takes
PP to 3 are apparatus performing near field communication, and

are not limited to IC cards and reader/writers in an IC card
system.
The NFC communication apparatuses 1 to 3 have two
10 features firstly in that communication is possible in two
communication modes, and secondly in that data transmission
based on a plurality of transfer rates is possible.
The two communication modes consist of a passive mode
and an active mode. In the case of paying attention to, for
15 example, communication between the NFC communication
apparatuses 1 and 2 among the NFC communication apparatuses
1 to 3, in a passive mode, similarly to the above IC card
system of the related art, one NFC communication apparatus
between the NFC communication apparatuses 1 and 2, for
20 example, the NFC communication apparatus 1 transmits data to
the NFC communication apparatus 2, which is the other NFC
communication apparatus, by modulating {a carrier
corresponding to) electromagnetic waves that the NFC
communication apparatus 1 itself generates, and the NFC

25 communication apparatus 2 transmits data to the NFC



control of communication, is called an initiator. Near field comrunication
is performed in a formin which the initiator transmts a conmand to
anot her conmuni cation party 15 and the commruni cation party sends back a
response to the command. A comrunication party that sends back a response
to a command fromthe initiator is called a target. For exanple, when it is
assuned that the NFC communication apparatus 1 initiates output of 20
el ectromagneti c waves to initiate connygication with the NFC comuni cation
apparatus 2, as Fig. 2 and Fig. 3 shHow,” the NFC conmunication apparatus 1
is an initiator, and the NFC comrunication apparatus 2 is a target. In the
passi ve node, as shown in Fig. 2, the NFC 25 comruni cati on apparatus 1,
whi ch i scbhaunickaitabar appattitnded byléderforadinpul calde micdanagien enwaves,
and transmts data to the NFC communication apparatus 2, which is the
target, Hyhenvdulkaerngotiresgbadingmighetilechaves gnledti ct wevidECthat
communi cation apparatus 1 itself outputs. In addition, the 5 NFC
communi cabeoNF&ppamating c2 tiransppagatiasa 1t genkeaNE8. conmmuni cati on
apparatus 1 by perform ng | oad nodul ati on on the el ectromagneti c waves
t hat the NFC @onwib@i ebliébnhangpatatas actiwhechods,t héthart pRPerateat put s.
Alternatively, in the active node, as shown in Fig. 3, 10 when the NFC
commuhi c&fi ShcaPBhr spuBunicakicn perapatusaist lagdf 2%t taresmidsdaeda it
initiates output of . _ ,

by modulating (a carrier corresponding to} electromagnetic

waves generated by the apparatus.
Here, when near field communication based_on
electromagnetic induction is performed, an apparatus that
10 initiates communication by initially outputting
electromagnetic waves, sco to speak, an apparatus that takes
control of communication, is called an initiator. Near
field communication is performed_in a form in which the
initiator transmits a command to another communication party
15 and the comﬁunication party sends back a response to the
command. A communication party that sends back a response
to a command from the initiator is calied a target.
For example, when i1t is assumed that the NFC
communication apparatus 1 initiates output of
20 electromagnetic waves to initiate communication with the NFC
communication apparatus 2, as Fig. 2 and Fig. 3 show, the
NFC communication apparatus 1 is an initiator, and the NFC
communication apparatus 2 is a target.
In the passive mode, as shown in Fig. 2, the NFC

25 communication apparatus 1, which is the initiator, continues



el ectromagnetic waves by itself, and transmts data to the NFC

communi cation apparatus 2, which is the target, by nodulating the

el ectromagneti ¢ waves. The NFC comuni cation 15 apparatus 1 stops
outputting the el ectromagnetic waves after ending the transm ssion of the
data. When the NFC communication apparatus 2 itself, which is the target,
transmts data, it initiates output of el ectromagnetic waves, and
transmts data to the NFC connunica[jggiqpparatus 2, 20 which is the
target, by nodul ating the el ectromagn c waves. The NFC communi cation
apparatus 2 stops outputting the electromgnetic waves after ending the
transm ssion of the data. The second feature that the NFC conmunication 25
appar at usesotttpot3etantpembignatdat aaveansandsioanamiss- dats tpl g¢hel ity of
transfer rates is described later. Although, in Fig. 1, three NFC

comuni clFConoappaiabtides apperadtusngti whteht Ae tbentinirgeti okyYsystem the
NFC conmuni cati on apgaratuses constituting the communication 5 systemare
not |i m redulatingeshebglepayopagnesicorages| &hat theuNFCin addition, the
communi cati on system can be constituted including, for exanple, an |IC card
and rea@erMipicaEipacPrRBadAtHSt Rellieeddr QUEPEESM of Nt REEHSTPed P& t, in
addition_to the NFC communi cati on apparatuses. 10 Next, F'%. 3 shows an
exanpl e BFCt REMRERLEGAHER éQPPSﬁtuépgaFéﬁi}émitrsndﬁ‘it& tp theqds | ption of

the Othegoaﬁgﬁication apparatus 1 by performing load modulation on

the electromagnetic waves that the NFC communication
apparatus 1, which is the initiator, outputs.
Alternatively, in the active mode, as shown in Fig. 3,

10 when the NFC communication apparatus 1, which is the
initiator, transmits data, it initiates output of
electromagnetic waves by itself, and transmits data to the
NFC communication apparatus 2, which is the target, by
modulating the electromagnetic waves. The NFC communication

15 apparatus 1 stops outputting the electromagnetic waves after
ending the transmission of the data. When the NFC
communication apparatus 2 itself, which is the target,
transmits data, it initiates output of electromagnetié waves,
and transmits data to the NFC communication apparatus 2,

20 which is the target, by modulating the electromagnetic waves.
The NFC communication apparatus 2 stops outputting the
electromagnetic waves after ending the transmission of the
data.

The second feature that the NFC communication

25 apparatuses 1 to 3 can perform data transmission at a



communi cation apparatuses 2 and 3 in Fig. 1 is omtted since they are also
simlar in configuration to the NFC comrunication apparatus 1 in Fig. 4.
15 An antenna 11 is in the formof a closed |oop coil, and outputs

el ectromagneti ¢ waves based on changes in a current flowing in the coil.
Changes in magnetic flux through the coil as the antenna 11 cause a
current to flowin the antenna 11. 20 A receiving unit 12 receives the
current flowng in the antenna 11, pﬁ{forns tuni ng and detection, and
outputs a signal to a denndulating?1'%'13. The denodul ating unit 13
denodul ates the signal supplied fromthe receiving unit 12 and supplies
the denodul ated signal to a decoding unit 14. 25 The decoding unit 14
decodes phersighgl ofuppknedetr oattheis #6scdebedullatemg unit 13, for
exanpl e, a Manchester code or the 1like, and supplies a data processing
unit 15 with Abtlkought aimedipy 1 hetheeediKg. cahmunacatppocessing unit 15
perfornms predeterm ned 5 processing based on the data supplied fromthe
decodi ngappiaratugesAlsse Bheonatitprecébsi rgmond casionpplisésTan t&fcodi ng
unit 16 with data to be transmtted to another apparatus. The encoding unit
16 encod¥ECt Rer@ERACaGppNI ABPREBHIERE CARPALSHNGEBTSICRE GRPMUDS CRRLSD f or
exanpl e, a Manchester code, 10 and supplies the code to a seleitin% uni t
17. The 8¥FEEW AgSuRPt 13mdEpdcte EPTREr RUpdGYaPeny¥Gmi £T at leas

four. In addition, the communication system can be
constituted including, for example, an IC card and
reader/writer included in the IC card system of the related
art, in addition to the NFC communication apparatuses.

10 Next, Fig. 4 shows an example of—the NFC communication
apparatus 1 in Fig. 1. A description of the other NFC
communication apparatuses 2 and 3 in Fig. 1 is omitted since
they are also similar in configuration to the NFC
communication apparatus 1 in Fig. 4.

15 An antenna 11 is in the form of a closed loop coil, and
outputs electromagnetic waves based on changes in a current.
flowing in the coil. Changes in magnetic flux through the
coil as the antenna 11 cause a current to flow in the
antenna 11.

20 A receiving unit 12 receives the current flowing in the
antenna 11, performs tuning and detection, and outputs a
signal to a demodulating unit 13. The demodulating unit 13
demodulates the signal supplied from the receiving unit 12
and supplies the demodulated signal to a decoding unit 14.

25 The decoding unit 14 decodes the signal supplied from the



19 or a |l oad nodul ation unit 20, and outputs the signal supplied fromthe
encoding unit 16 to the selected unit. At this time, under the control of a
control unit 21, 15 the selecting unit 17 selects the nodulating unit 19
or the |oad nodulation unit 20. The control unit 21 controls the
selecting unit 17 to select the |oad nodul ation unit 20 when the
communi cation node is a passive node, and the NFC conmmuni cation apparatus
1is atarget. Also, when the 20 commyni cati on node is an active node, or
t he conmuni cation node is a passive de and the NFC communi cation
apparatus 1 is an initiator, the control unit 21 controls the selecting
unit 17 to select the nodulating unit 19. Accordingly, the signal output
by the edemdinfathhty t6itsl3uppbredxtnoplihe 25MeoaHesbdul ebdenounithe20
t hrough the selecting unit 17 when - 17 the communication node is the
passi ve hbkle, anddt hepNECescendahicaripoasappar ands 15 yithedeirget, and is
supplied to the nmodulating unit 19 through the selecting unit 17 in other
cases. 5ophaghedt PynhbAetieeodane-out put unit 18 supplies the antenna 11
with a current for allowing the antenna 11 to radiate (el ectromagnetic
waves of) a CHP¢iRtRRTPEISIRG cdfetler v e SPHYP PFREGURRRY®Fn accor dance
with the signal suEpIied fromthe selectgng u%it 1% tgg nndulatin% 10
uni t 219 RBAGPEPESTt RESEEr PReFlEs Ehe SHPP ﬁ_ds GO &3St §SFREIGNHBHa 11 by
t he eIec%aQnagQgchtﬁgvgaggtB%gcggggn%Bhnlgli5 supplies an encoding
unit 16 with data to be transmitted te another apparatus.
The encoding unit 16 encodes the data supplied from the
data processing unit 15 into, for example, a Manchester code,
10 and supplies the code to a selecting unit 17.
The selecting unit 17 selects either a modulating unit
19 or a load modulation unit 20, and outputs the signal
supplied from the encoding unit 16 to the selected unit.
At this time, under the control of a control unit 21,
15 the selecting unit 17 selects the modulating unit 19 or the
load modulation unit 20. The control unit 21 controls the
selecting unit 17 to select the load modulation unit 20 when
the communication mode is a passive mode, and the NFC
communication apparatus 1 is a target. Also, when the
20 communication mode is an active mode, or the communication
mode is a passive mode and the NFC communication apparatus 1
is an initiator, the control unit 21 controls the selecting
unit 17 to select the modulating unit 18. Accordingly, the
signal output by the encoding unit 16 is supplied to the

25 load modulation unit 20 through the selecting unit 17 when



allows the antenna 11 to radiate carrier-nodul ated electromagnetic waves
in accordance with data output to the encoding unit 16 by the data
processing unit 15. 15 The | oad nodul ation unit 20 changes, in accordance
with the signal supplied fromthe selecting unit 17, an inpedance
obt ai ned when the coil as the antenna 11 is externally observed. \Wen an
RF field (magnetic field) is formed around the antenna 11 such that

anot her apparatus outputs 20 electro etic waves as a carrier, the

i npedance, obtained when the coil as ‘the antenna 11 is observed, changes,
whereby the RF field around the antenna 11 al so changes. This nodul ates the
carrier as the electromagnetic waves output by the other apparatus in
accor danthewcbhmiihé caitdgoal modsd ssppheegabsamet hedselkect ithg WFCt 17, and
transmts, to the - 18 other apparatus outputting the el ectromagnetic
waves, themmdatigasdbpuspperahasedcddi ffeutiarges bypnché sdsu@pddecedsi ng

unit 15. Here, for exanple, Anplitude Shift Keying (ASK) can be 5 enployed
as a nodthat modudetiod bRithd Inbagoaghingheniselertiagd Wwh& 1dadodul ation
unit 20. However, the nodulation nethod in the nodulating unit 19 and the
| oad nod@kaerofasgRi-t 20 is not limited to ASK, but PSK (Phase Shift

Keying), QAM (Quadrature Anplitude Modul ation) c., can be_enployed. 10
The ﬁ%dulatioﬁnf%%FGFIBWagﬂgEéﬁpVFYGd@uFEuFoPnF?n&%eauPPglﬁﬁnﬁﬁ?c val ues,

h o % % nd 100% .
such as gﬁ%%%ngofﬁ %gﬂﬁ % %ur%%ﬂ% %& %llow1ng the antenna 11 to

radiate (electromagnetic waves of) a carrier having a
predetermined single frequency. In accordance with the
signal supplied from the selecting unit 17, the modulating

10 unit 19 modulates the carrier as the current supplied to the
antenna 11 by the electromagnetic wave output unit 18. This
allows the antenna 11 to radiate carrier-modulated
electromagnetic waves in accordance with data output to the
encoding unit 16 by the data processing unit 15.

15 The load modulation unit 20 changes, in accordance with
the signal supplied from the selecting unit 17, an impedance
obtained when the coll as the antenna 11 is externally
observed. When an RF field (magnetic field) is formed
around the antenna 11 such that another apparatus outputs

20 electromagnetic waves as a carrier, the impedance, obtained
when the coil as the antenna 11 is observed, changes,
whereby the RF field around the antenna 11 also changes.

This modulates the carrier as the electromagnetic waves
output by the other apparatus in accordance with the signal

25 supplied from the selecting unit 17, and transmits, to the



suitabl e val ue may be selected. The control unit 21 controls bl ocks
constituting the NFC comrunication apparatus 1. A power supply unit 22 15
suppl i es necessary power to the bl ocks constituting the NFC conmmrunication
apparatus 1. In Fig. 4, representation of |ines showi ng that the control
unit 21 controls the blocks constituting the NFC comuni cati on appar at us
1, and representation of lines showng that the load circuit 22 20
supplies power to the NFC comruni catiqn apparatus 1 conplicate Fig. 4.
Accordingly, the representations are itted. Although, in the above case,
the decoding unit 14 and the encoding unit 16 can process the Manchester
code as 25 enployed in the above Type C, the decoding unit 14 and the - 19
encodi ngotnet dPpeantsel eatpuekynpr ahesslepnatronnbyethe whhreshesher code,
but al so one of plural types of codes such as a nodified MIler code as
enpl oyeddahaTypepAtand bREZ escodipboyedti A6ThpetBe BaNexpbroEegsiBgshows an
exanpl e of the denodulating unit 13 in Fig. 4. In Fig. 5 the denodul ating
unit 13 unttudés a selecting unit 31, N denodulating units 321 to 32N
where Nis 2 or greater, and a selecting unit 33. 10 Under the control of
t he control Lﬂﬁrezlf@FlgxamglEth@mpketééelﬁ@lﬁtheslnﬁeK%%Ké gk be

denDduIatln? unit 32n (n =1,
employed as a modulation method in the modulating unit 19

and the load modulation unit 20. However, the modulation
method in the modulating unit 19 and the load modulation
unit 20 is not limited to ASK, buit PSK (Phase Shift Keying),
QAM (Quadrature Amplitude Modulation), etc., can be employed.
10 The modulation factor of the amplitude is not limited
to numeric wvalues, such as 8% to 30%, 50%, and 100%, but a
suitable value may be selected.
The control unit 21 contrels blocks constituting the
NFC communication apparatus 1. A power supply unit 22
15 supplies necessary power to the blocks constituting the NFC
communication apparatus 1. In Fig. 4, representation of
lines showing that the control unit 21 controls the blocks
constituting the NFC communication apparatus 1, and
representation of lines showing that the locad circuit 22
20 supplies power to the NFC communication apparatus 1
complicate Fig. 4. Accordingly, the representations are
omitted.
Although, in the above case, the decoding unit 14 and
the encoding unit 16 can process the Manchester code as

25 employed in the above Type C, the decoding unit 14 and the



2, ..., N fromanong the N denodul ating units 32, to 32N, and supplies
the selected denpdulating unit 32n with the signal output by the receiving
unit 12. 15 The denodul ating unit 32n denodul ates a signal transmtted at
the n-th transfer rate and supplies the denodul ated signal to the
selecting unit 33. Here, the denodulating unit 32n and denodul ati ng unit
32n, (n :f- n') denodulate signals transmtted at different transfer
rates. 20 Accordingly, the denodul ati unit 13 in Fig. 5 can denodul ate
signals transmitted at N transfer rat fromthe first to the N-th. For
exanpl e, 106 kbps, 212 kbps, 424 kbps, 848 kbps, etc., as described above,
can be enployed as the N transfer rates. In other words, the N transfer
rat es 25enandingl udét flér cerasplectiivadyf erocates alteady yermgpleoyed - 20
for near field conmunication such as the existing IC card systens and the
ot her trHasftbestatresodendbntt Béscorneobfoplukelcsypesl ofnicodes, stigd
selecting wunit 33 selects one denodulating unit 32n fromanong the N5
denodul agbng wadisisdlMidlgZNcodgd asuppbileyedhdnd@ybguPatad NGt Bt
obtained in_the denodul ating unit 32n to the decoding wunit 14. In the
dermpdul afMR§CHRAt 1R3THRE kg t he above-described configuration, the control
unit 21 (Fig. _4) controls, for 10 exanple, the selectin? unit 31 to

sequential |y Be¥kctFitie N SRAVIAURAL PRETBACL ST 3RSt BeBORMIGREPEDYéACh of

t he
13 in Fig. 4.

In Fig. 5, the demodulating unit 13 includes a
selecting unit 31, N demodulating units 32, to 32y where N is
2 or greater, and a selecting unit 33.

10 Under the control of the control unit 21 (Fig. 4), the
selecting unit 31 selects one demodulating unit 32, (n = 1,
2, ..., N) from among the N demodulating units 32; to 32,
and supplies the selected demodulating unit 32n.with the
signal output by the receiving unit 12.

15 _ The demodulating unit 32, demodulates a signal
transmitted at the n-th transfer rate and supplies the
demodulated signal to the selecting unit 33. Here, the
demodulating unit 32, and demodulating unit 32,, (n # n")
demodulate signals transmitted at different transfer rates.

20 Accordingly, the demcodulating unit 13 in Fig. 5 can
demodulate signals transmitted at N transfer rates from the
first to the N-th. For example, 106 kbps, 212 kbps, 424
kbps, 848 kbps, etc., as described above, can be employed as
the N transfer rates. In other words, the N transfer rates

25 can include, for example, transfer rates already employed



denodul ating units 321 to 32N is controlled to denodul ate the

si gnal

supplied fromthe receiving unit 12 through the selecting unit 31. The
control unit 21 recognizes the 15 denodul ating unit 32n, which has

successfully perfornmed nornmal denodul ation of the signal supplied fromthe
receiving unit 12 through the selecting unit 31, and controls the

selecting unit 33 to select the output of the denodul ating unit 32n.
the control of the control 20 unit 21, ,the selecting unit 33 selects the
denodul ating unit 32n, whereby the nd% | denodul at ed out put obtained in

the denodulating unit 32n is supplied to the decoding unit 1

4.

Accordingly, the denodul ating unit 13 can denodul ate a signa

at an ar libter aegrt fdedfie comateiamiignt bacN 225 theaesfietingt €€ car2l Only

Under

transmtted

when the denodulating units 32, to 32, have successfully perfornmed nornma
denodul asiysttepgn anldeLheutpber derpddlest gdtest.puts, and they can out put

nothing (for exanple, the% have hi gh i npedance) if theghhaveﬂfagLed to 5
SURPLESB1REyY

per f or m nor maPndenrptfacpohrol nofhfBecagetreheuBétedlin

out put the,logical sum of all the outputs of the denodulatin
32N to t H8ifecddishd oGt Ong. dRERAUIRLd N6 UsHEWS 2ant ERBnPINENEf

th

units 32,
Rel

to

nmodul ating unit 19 in Fig. . 4. 10 |ln Fig. 6, the nodul atin njt 1
i ncl Wes EMOSVEATIRG UAtE @%; EﬁdgKNnugﬁﬁaf?B%lh%?tghﬁz?e$%gﬂgﬂF%§ere Nis

two or

output obtained in the demodulating unit 32, to the decoding

unit 14.

In the demodulating unit 13 having the above-described

configuration, the control unit 21 (Fig. 4) controls,

for

10 example, the selecting unit 31 to sequentially select the N

demodulating units 32; to 32y, whereby each of the

demeodulating units 32, to 32y is controlled to demodulate the

signal supplied from the receiving unit 12 through the

selecting unit 31. The control unit 21 recognizes the

15 demodulating unit 32,, which has successfully performed

normal demodulation of the signal supplied from the

receiving unit 12 through the selecting unit 31, and

controls the selecting unit 33 to select the output of the

demodulating unit 32,. Under the contrel of the control

20 unit 21, the selecting unit 33 selects the demodulating unit

32,, whereby the normal demodulated output obtained in the

demodulating unit 32, is supplied to the decoding unit 14.

Accordingly, the demodulating unit 13 can demodulate a

signal transmitted at an arbitrary transfer rate among the N

25 transfer rates.



greater, and a selecting unit 43. Under the control of the control unit 21
(Fig. 4), the selecting unit 41 selects one nodul ating unit 42, (n = 1,
15 2,..., N fromanong the N nodul ating units 42, to 42N and supplies the
sel ected nodul ating unit 42n with a signal output by the selecting unit 17
(Fig. 4). In accordance with a signal supplied fromthe selecting wunit 41,
the nodul ating unit 42n nodul ates the carrier, 20 which is a current
flowing in the antenna 11 after pasgjgg._ghrough the selecting unit 43, so
that data transm ssion can be perforned at the n-th transfer rate. At this
time, the nodulating unit 42n and a nodulating unit 42., (n # n') nodul ate
the carrier at different transfer 25 rates. Accordingly, the nodul ating
unit 19 in Fignly c¢hen-tke demaduhdtidat anatsN3Er apsf 3ty detws fromt he
first to NNth. As the N transfer rates, transfer rates identical to those
at whi chSUERGESILALILYN PEAA CBBCFe PPEMREd dSYoChd ade RBA GRAL ILAGY GMtPUE3 in Fig.
5 can be enployed. 5 Under the control of the control unit 21, the
selectineemGHP aE§d38P§EP§?rfPBQIﬁﬁﬁﬁgGPWeONtﬁﬁ&upﬁFPﬁ@guﬁﬁP§ 421 to 42N
t he sanme nodul ating unit 42£h el,ected by the sel ecting uni, 41, and
eIectricSFFVp&SHnggF§ bﬁges P@gtéﬂpﬁﬂﬁﬁpéﬂiﬁg Gﬁ@ﬁ 2R &3d1Ee Tt enna 11.
10 I n. the dul atin nit 1%PEa i.ng the _above-described cqgnfiguration, the
cont rol Bﬁlr OfT (xgrrgxalidf):ie% (#%,O%for %I’l l?:?lls case, %%e se(lecthg
unit 33 may output the logical sum of all the outputs of the
demodulating units 32; to 32y to the decoding unit 14.
Next, Fig. 6 shows an example of the modulating unit 19
in Fig. 4.
10 In Fig. 6, the modulating unit 19 includes a selecting
unit 41, and N modulating units 42, to 42y where N is two or
greater, and a selecting unit 43.
Under the control of the control unit 21 (Fig. 4), the
selecting unit 41 selects one modulating unit 42, (n = 1,
15 2,..., N) from among the N modulating units 42, to 42, and
supplies the selected modulating unit 42, with a signal
output by the selecting unit 17 (Fig. 4).
In accordance with a signal supplied from the selecting
unit 41, the modulating unit 42, modulates the carrier,
20 which is a current flowing in the antenna 11 after passing
through the selecting unit 43, so that data transmission can
be performed at the n-th transfer rate.
At this time, the modulating unit 42, and a modulating unit

42.v (n # n') modulate the carrier at different transfer

25 rates. Accordingly, the modulating unit 19 in Fig. 6 can



exanple, the selecting unit 41 to sequentially selects the N nodul ating
units 421 to 42N, whereby each of the nodulating units 421 to 42N is
controlled to nodulate a carrier, which 15 is a current flowing in the
antenna 11 after passing through the selecting unit 43, in accordance with
a signal supplied fromthe selecting unit 41. Accordingly, the nodul ating
unit 19 can transmt data by nodulating the carrier so that data can be
transmtted at 20 an arbitrary rate ng the N transfer rates. Since the
| oad nodul ation unit 20 in Fig. 4 is si'mlar in configuration to, for
exanple, the nodulating unit 19 in Fig. 6, its descriptionis omtted. As
descri bed above, the NFC comuni cation apparatuses 1 25 to 3 can nodul ate
a carri etreosgéfiedate atsiNgtaknsffedatrates2Z romy gheniftired &o dnéhof N
transfer rates, and can denodul ate the signal of data transmtted at one
of N trafsf &her 3t &xansTre Katesgnsta@ansdieds raaes dcendd cafloit oexipsice,
transfer rates_already_enployed for near field communication, such as 5

t he exi s@tnyhichc demosiid péfOnFsrNe Renderd@rmecc by, tae dgaeciiliséd ndbove, and
ot her transfer rates. Accordingly, anong the NFC comruni cation apparatuses
1 to 3, HRétcdrd dXchdfge “dZER Wt FRHGMFE at any transfer rate anong the N

oS er 1ot el BRYCreppeser ding, Locthe NEC,A0, cormupl caLL pn agpar f uses
whi ch ar%n&%ch%dgglg%ts, from among the N modulating units 42; to 42y,

the same modulating unit 42, selected by the selecting unit

41, and electrically connects the selected modulating unit

42, and the antenna 11.

10 In the meodulating unit 19 having the above-described
configuration, the control unit 21 (Fig. 4) controls, for
example, the selecting unit 41 to segquentially selects the N
modulating units 42, to 424, whereby each of the modulating
units 42, to 42y is controlled to modulate a carrier, which

15 1is a current flowing in the antenna 11 after passing through
the selecting ﬁnit 43, in accordance with a signal supplied
from the selecting unit 41.

Accordingly, the modulating unit 19 can transmit data
by modulating the carrier so that data can be transmitted at

20 an arbitrary rate among the N transfer rates.

Since the load modulation unit 20 in Fig. 4 is similar
in configuration to, for example, the modulating unit 19 in
Fig. 6, 1ts description is omitted.

As described above, the NFC communicatlon apparatuses 1

25 to 3 can modulate a carrier to generate a signal of data



the existing IC card systemat a transfer rate enployed by the IC card or
reader/witer. As a result, even if the NFC comruni cati on apparatuses 15 1
to 3 are introduced into a service enploying the existing near field
conmmruni cation, users do not becone confused, etc. Therefore, the
introduction can be easily perforned. In addition, the NFC conmunication
apparatuses 1 to 3 can be easily introduced even to a service which
enpl oys a high 20 data-rate near fiel omruni cati on expected to appear in
the future, while achieving coexisterice with the existing near field
communi cation. Al so, the NFC comuni cation apparatuses 1 to 3 can perform
data transm ssion, not only in a passive node 25 enployed in conventi onal
near fietdavemitbedagtonnebaf ¥l tvansisr iratgs.aendveanpdemoguiaiteh t hey
transmt data by outputting electromagnetic waves. Thus, exchange of data
can be theestibpapeprfofata, té@éﬁmﬂﬁtaﬁoﬁﬁepnﬁpﬁérHtﬁ§an§§€ﬁ &stgs.
reader/witer, is not used. 5 Next i 7 shows anot her exanple of the
denodula?hﬁgN GapRsfgr| RAFRF. CaP Fﬁcﬁug 7f°50€§?8H§ecoFFé§§§ﬁ6'ng to
those in the case of Fig. 5 are _denoted %é ggntlcal, f.erence nuneral s,
@& as

and the|F388§CP46??9MSEQPé°Bﬁ9tF@& neAr Co@ﬂ@@ﬁ?? &PPy,SFﬁ

of P, Shoegdiaging A€ FoP YALAA AR OIE A BEEEP Mg SRR 0 13t s not

prOVIdeddescrlbed above, and other transfer rates. Accordingly,

among the NFC communication apparatuses 1 to 3, one can

exchange data with another at any transfer rate among the N

transfer rates. Moreover, according to the NFC

10 communication apparatuses 1 to 3, data can be exchanged even
between an IC card and a reader/writer which are included in
the existing IC card system at a transfer rate employed by
the IC card or reader/writer.

As a result, even if the NFC communication apparatuses

15 1 to 3 are introduced into a service employing the existing
near field communication, users do not become confused, etc.
Therefore, the introduction can be easily performed. In
addition, the NFC communication apparatuses 1 to 3 can be
easily introduced even to a service which employs a high-

20 data-rate near field communication expected to appear in the
future, while achieving coexistence with the existing near
field communication.

Also, the NFC communication apparatuses 1 to 3 can
perform data transmission, not only in a passive mode

25 employed in conventional near field communication, but also



In other words, in the enbodinent in Fig. 7, the signal output by the
receiving unit 12 is sinmultaneously supplied to the denodulating units 321
to 32N, and the signal fromthe 15 receiving unit 12 is simultaneously
denodul ated by the denodulating units 321 to 32N. The control unit 21
recogni zes, for exanple, the denodul ating unit 32,, which has successfully
performed nornmal denodul ation of the signal fromthe receiving unit 12,
and controls the selecting unit 20 33:§o that the denodul ating unit 32n
perfornms output. Under the control of“%Ke control unit 21, the selecting
unit 33 selects the denodul ating unit 32n, whereby the normally
denodul at ed out put by the denodulating unit 32n is supplied to the

decodi nginnkh %4:ikb hmndehénewhadhnmeheyi nrEngmit, detai dyr equirpuéd inlgat t he -
25 denodul ating units 321 to 32N al ways perform denodul ati ng operations.
Conver sek}ecimomhgneibodivaers .i nTRug, Bxchapgg ofhdagenmsdal ®ei ng units 321
to 32N, only one selected by the selecting unit 31 can performa

denodul atliimgctper acicéarngdd SVehe 16t Reptbeds apRATSLYS (t FEICh §Ferdat i ons.
Accordingly, from an apparatus-power--consunption saving viewpoint, the
confi gur 3ERERTVHIELEL ,51ps nRGr 8S&dvant ageous conpared with Fig. 7.
Alternatively, froma viewoint of obtaining a narnal denndu#gted out put,

the configur atpsh i Rigi g7 7hpYs 18NABRET a8¥aAHPAGeBhs T RBNPEFREWAEATRI g. 5.
Next, Fi%hi% igO%% %Egtl4§no&g¢%i%¥aqel%0%%i%%% corresponding to
those in the case of Fig. 5 are denoted by identical
reference numerals, and their descriptions are omitted, if
needed. Specifically, the demodulating unit 13 in Fig. 7 is
10 basically similar to that in the case of Fig. 5, excluding a
point in which the selecting unit 31 is not provided.

In other words, in the embodiment in Fig. 7, the signal
output by the receiving unit 12 is simultaneously supplied
to the demodulating units 32; to 32y, and the signal from the

15 receiving unit 12 is simultaneously demodulated by the
demodulating units 32, to 32y. The control unit 21
recognizes, for example, the demodulating unit 32,, which
has successfully performed normal demodulation of the signal
from the receiving unit 12, and controls the selecting unit

20 33 so that the demodulating unit 32, performs output. Under
the control of the control unit 21, the selecting unit 33
selects the demodulating unit 32,, whereby the normally
demodulated output by the demodulating unit 32, is supplied

to the decoding unit 14.

25 In the embodiment in Fig. 7, it is required that the



denodul ating unit 13 in Fig. 4. In Fig. 8, the denodulating unit 13
includes a variable rate denodulating unit 51 and a rate detecting unit

52. 15 The variable rate denodul ating unit 51 denodul ates the signal
supplied fromthe receiving unit 12, as a signal having a transfer rate in
accordance with an instruction fromthe rate detecting unit 52, and
supplies the denodul ation result to the decoding unit 14. The rate 20
detecting unit 52 detects the transfehﬁfue of the signal supplied from
the receiving unit 12, and instructs tfe ~ variable rate denodul ating unit
51 to denodul ate the signal having the transfer rate. In the denodul ating
unit 51 having the above-described 25 configuration, the signal output by
t he recedempdulnitting2unsts 28, soppkj edlvwayd heevEormbdensdit badempdul at i ng
unit 51 and the rate detecting unit 52. The rate detecting unit 52

per f or nsopderEdvnen alSomveu:aeMi,chnort;@eoferrbnelimemtanisuf érar.ates aoad t he
first to the Nth the transfer rate of the signal upplied fromthe

recei vi nghendemnedulatingdunaser @@tst@h§2NNdP¢bY)I@$a$ elehedubattig unit 51
to denodul ate the signal _ having the detected transfer rate. The variable
rate deﬁﬁ&ﬁpéﬂpﬁguﬁﬁﬁt3%1°é§n§&ﬁﬁ§?@5atﬁ§m§ﬁ§ﬁ&¢l§9pﬁﬁﬁﬁ§H%Qﬂn aise
receivin% unit_ 12, as a signal having a transfer rate in 10 accordance with
an i nstrGEEi 8 ﬁhPFoﬁP?ﬁeCFQtéta@tééﬁﬂﬁgoﬁﬁFPtlg?s an&QQ%ﬁ@%WQ Yrhdrom

denndulatlon result to the decodln%
apparatus-power-consumption saving viewpoint, the

configuration in Fig. 5 is more advantageous compared with
Fig. 7. Alternatively, from a viewpoint of cobtaining a
normal demodulated output, the configuration in Fig. 7 is

10 more advantageous compared with Fig. 5.

Next, Fig. 8 shows still another example of the
demodulating unit 13 in Fig. 4.

In Fig. 8, the demodulating unit 13 includes a wvariable
rate demodulating unit 51 and a rate detecting unit 52.

15 ' The variable rate demodulating unit 51 demodulates the
signal supplied from the receiving unit 12, as a signal
having a transfer rate in accordance with an instruction
from the rate detecting unit 52, and supplies the
demodulation result to the decoding unit 14. The rate

20 detecting unit 52 detects the transfer rate of the signal
supplied from the receiving unit 12, and instructs the
variable rate demodulating unit 51 to demodulate the signal
having the transfer rate.

In the demodulating unit 51 having the above-described

25 configuration, the signal output by the receiving unit 12 is



unit 14. Next, each of the NFC conmuni cati on apparatuses 1 to 3 can becone
an initiator that initiates comrunication by 15 initially outputting

el ectromagneti c waves. In the active npbde, the NFC commruni cati on
apparatuses 1 to 3 output electronmagnetic waves by thensel ves, even if
they becone initiators or targets. Therefore, when the NFC comuni cation
apparatuses 1 to 20 3 are close to one another, and anong them at | east
two apparatuses out put electronagnegi% waves, collision occurs, so that
conmmruni cation cannot be perfornmed. Acc ?dingly, each of the NFC

comuni cation apparatuses 1 to 3 detects the existence of (an RF field
caused by) 25 el ectromagneti c waves from anot her apparatus. Only when the -
27 el ecsuppideet ito Wwheesadd.aipdte evaitst déoesiutllae INEC urddmiiniagat itdre
apparatus initiate el ectromagnetic waves. This can prevent collision.
Her e, proe¢ssidededidnoparfidr b8 . ddthectdiatg tded estiigtcened tofS Ze|pentfaamegnet i ¢
waves from 5 anot her apparatus, and, only when the el ectromagnetic waves
do not exiefectiign @doutg teutpdichofonsl edt tdeadhdtiag sidresates ddlidmed RFCA
(RF Coll'ision Avoidance) processing froma purpose of preventing

col | i si oftheTHd IRECA D dEe Ssithg tihgel fago BaRFeT ithie isdigREcA 10
processing that is initially perfornmed by %p,NFC conmnuni cat i on .appar at us
(one Sr soprelded fgog-che recelving unit 12 is, and instructs the

variable rate demodulating unit 51 to demodulate the signal
having the detected transfer rate. The wvariable rate
demodulating unit 51 demodulates the signal supplied from
the receiving unit 12, as a signal having a transfer rate in
10 accordance with an instruction from the rate detecting unit
52, and supplies the demodulation result to the decoding
unit 14.
Next, each of the NFC communication apparatuses 1 to 3
can become an initiator that initiates communication by
15 initially outputting electromagnetic waves. In the active
mode, the NFC communication apparatuses 1 to 3 output
electromagnetic waves by themselves, even if they become
initiators or targets.
Therefore, when the NFC communication apparatuses 1 to
20 3 are close to one another, and among them, at least two
apparatuses output electromagnetic waves, collision occurs,
so that communication cannot be performed.
Accordingly, each of the NFC communication apparatuses
1 to 3 detects the existence of (an RF field caused by)

25 electromagnetic waves from another apparatus. Only when the



conmmuni cation apparatuses 1 to 3 in Fig. 1), which will becone an
initiator, and response RFCA processing that is perforned during

comuni cation in the active node by an NFC 15 conmuni cati on apparatus for
initiating output of electromagnetic waves whenever the NFC communi cation
apparatus initiates the output. Both the initial RFCA processing and the
response RFCA processing are identical to each other in that an apparatus
detects the existence of 20 electroqa%petlc waves caused by anot her
apparatus before the apparatus initidat'es output of el ectromagnetic waves,
and, only when the el ectromagneti c waves do not exist does the apparatus
initiate the output of the el ectronagnetic waves. However, the initial
RFCA proeésstngmagdethe wespende RECAe25spr deessihg HEEfer from each other
in points such as atinme, -- 2 8 froma state in which the existence of

t he eIeccommagmeatconmapeereéugeénbylﬁhe etRetrappanatis Wavast det ected,
to timng with which the output of el ectromagnetic waves nust be
initiateBhis AROPEEWGPY, COhEIFAPRF al HRFEA BrOEESSiAg LB2HeBEFTRERS with
reference to Fig. 9. Fig, 9 shows el ectromagneti ¢ waves in which output of
t he eIec@?BﬁﬁBhﬁglEhﬁa9§ésF§nFﬁlP?a?éBCB§OWﬁ§n?ﬁFF|HPVRFCKrOEroceSS|ng In
Fig. 9 (simlarly in Fi 10, which is 10 described later), ,the horizontal
axi s 3 ndFEQFE@raaPPﬁEatﬂﬁd 2Pfle QBLYI FRFRakPE PABFEZPBEIPRE VAN SSY

eleCtronggngokcexist, initiating output of electromagnetic waves is
called RFCA (RF Collision Avoidance) processing from a
purpose of preventing collision.
The RFCA processing includes two types, initial RFCA
10 processing that is initially performed by an NFC
communication apparatus (one or more of the NFC
communication apparatuses 1 to 3 in Fig. 1), which will
become an iniltiator, and response RFCA processing that is
performed during communication in the active mode by an NFC
15 communication apparatus for initiating output of
electromagnetic waves whenever the NFC communication
apparatus initiates the output. Both the initial RFCA
processing and the response RFCA processing are identical to
each other in that an apparatus detects the existence of
20 electromagnetic waves caused by another apparatus before the
apparatus initiates output of electromagnetic waves, and,
only when the electromagnetic waves do not exist does the
apparatus initiate the output of the electromagnetic waves.
However, the initial RFCA processing and the response RFCA

25 processing differ from each other in points such as a time,



waves out put by an NFC communi cati on apparatus. An NFC conmuni cati on
apparatus which will becone an initiator always detects el ectronmagnetic
waves caused by 15 anot her apparatus. Wien the el ectromagneti c waves caused
by the other apparatus are not consecutively detected during tinme TIDT +
n x TRF.W the apparatus initiates output of electromagnetic waves, and
initiates transm ssion (Send Request) of data (including a comrand) after
at least time 20 TIRFG el apses fromthg output. Here, TIDT in tinme TIDT + n
X TRFWis called an initial delay tine. Wen the frequency of a carrier is
represented by f,-, for exanple, a value greater than 4096/fe is enpl oyed.
nis, for exanple, an integer which is not less than 0 and 25 not greater
than 3, &mdmi 8 géateatadwbychsihg eandoenmanbér $he- e2gctTRAALNStdEl | ed an
RF waiting tine, and, for exanple, 512/f. is enployed. Tine TIRFGis called
an initiHRVgEaFaLepAebYahle OggﬁreﬁﬁﬁﬁFéFuﬁ v8l petgresesitetha®os ns is

enpl oyed. By enploying . n, which is a random nunber, to tinme TIDT + 5 n X
TRFw i n #WAMERTel et rB%é@heFP@ fabeytnhdt eASCtEEMAENEELEd VR VESPBESIThI | ity
that a p uraILtX of NFC communi cation apparatuses nmay initiate output of

el ectr omBGnéPLELREGEs with the same timng is achieved. Wen an NFC

CIUDICal | or, 8PO8i PR, USgRe T4k FECH, 40.Brocess 100 bopLaitigte output
initiato%itgh%gference to Fig. 9.

Fig. 9 shows electromagnetic waves in which output of
the electromagnetic waves is initiated by the initial RFCA
processing. In Fig. 9 (similarly in Fig. 10, which is

10 described later), the horizontal axis indicates a time, and
the vertical axis indicates the level of electromagnetic
waves output by an NFC communication apparatus.

An NFC communication apparatus which will become an
initiator always detects electromagnetic waves caused by

15 another apparatus. When the electromagnetic waves caused by
the other apparatus are not consecutively detected during
time Tipp + n x Tiey, the apparatus initiates output of
electromagnetic waves, and initiates transmission (Send
Request) of data (including a command) after at least time

20 Trgyg €lapses from the output.

Here, Tipy in time Tipp + n x Tgey is called an initial
delay time. When the frequency of a carrier is represented
by f., for example, a value greater than 4096/f, is employed.
n is, for example, an integer which is not less than 0 and

25 not greater than 3, and is generated by using random numbers.



when the active node is set as a comuni cati on node, the NFC conmunication
appar atus whi ch becones the initiator ends transm ssion of data of itself,
and subsequently ends output 15 of the el ectromagneti c waves.

Alternatively, when the passive node is set as a conmuni cati on node, the

NFC comruni cati on apparatus which becones the initiator still continues
the output of the el ectromagnetic waves which is initiated by the initial
RFCA processing until it conpletes gngpqnunication with a target. Next,

Fig. 10 shows el ectromagneti c waves in"which output of el ectronmagnetic
waves is initiated by response RFCA processing. An NFC communi cati on
apparatus which will output 25 electronmagnetic waves in the active node
det ect s Tr@0 iselcadtiledhagn&E waidiey damsed apd aferhexaapda atids/ fthen t he
el ectromagnetic waves caused by the other apparatus are consecutively not
det ect ediduemRgovrfe TADMS+ Tnrxe TREGR LIS amNFO oy eardoriepparddus
initiates output of 5 electromagnetic waves, and initiates transm ssion
(Send RESpoR%EER}Cof AdHRALEf PEFRLET| ERER i ME FAREBPEPIFSes from the
output. Here,_n and. TRFw in tipe TADT + n x TRFw are equal . to hose in the
initial RFCA DY cRBRSPYHY i Fi 1R 1F sB, TaRE™ AWPRETABT HLASxTmRAN i s

f ﬁglnegeg?lf gc ;z%qe H.%te Iw%yicthi %Pl’ecq:q:%’mafg%ret%)éa%lv%’s ?nu\ésacl lfn%tt r]]o%:[ descer}:q:tec{,ess
a possibility that a plurality of NFC communication
apparatuses may initiate output of electromagnetic waves
with the same timing is achieved.

When an NFC communication apparatus uses initial RFCA

10 processing to initiate output of electromagnetic waves, the
NFC communication apparatus becomes an initiator. Then,
when the active mode is set as a communication mode, the NFC
communication apparatus which becomes the initiator ends
transmission of data of itself, and subsequently ends ocutput

15 of the electromagnetic waves. Alternatively, when the
passive mode i1s set as a communication mode, the NFC
communication apparatus which becomes the initiator still
continues the output of the electromagnetic waves which is
initiated by the initial RFCA processing until it completes

20 communication with a target.

Next, Fig. 10 shows electromagnetic waves in which
output of electromagnetic waves is initiated by response
RFCA processing.

An NFC communication apparatus which will output

25 electromagnetic waves in the active mode detects



greater than 2559/fe is enployed. Tine TARFGis called an active guard
tinme,- and, for exanple, a value greater than 1024/fC is enployed. 15 As is
clear fromFig. 9 and Fig. 10, in order to initiate output of

el ectromagneti c waves by initial RFCA processing, electronagnetic waves
must not exist during at least the initial delay time TIDT. In order to
initiate output of el ectromagneti c waves by response RFCA processing, 20
el ectromagneti c waves nmust not exist_ ing at least the active delay tinme
TADT. The initial delay time TIDT is & value greater than 4096/fe, while
the active delay tine TADT is a value that is not |less than 768/ fe and not
greater than 2559/fe. Thus, 25 when an NFC communi cation apparatus wl |
becone amleptrpmegnetic3vavassrateednbyl esptbsugapriraiaves Hbenothexi st is
required for a time |onger than that in the case of outputting

el ect r onggREEremaanes irnvwagriurREaetoRYi Rhehetheri feragaéus eshver sel y,
when an NFC communi cation apparatus will output 5 el ectronmagnetic waves in
conmuni cEPPEARCHRIVAREYaBPEvECkEFESS PHEIRBCE 1BEmAami catll on Twppar8®®s nust
out put el ectromagnetic, waves w t hout having so |longer tine, conmpared with
the caseNFGf CHRRBRIAFEERE PRPAFALYF, 1&f1i:éﬁt£%ﬁe°§ﬂ: P whi ch the
elecgafnagne i C mave%.do not exist'occ%ts. This is hecause ,b 10 of the

f ol | owi n§PELSERAIPRESChERVRSr dEPWHER TREES S SRATRICECIOR dpFaFat uses
perforn1ﬁ8ggggg%gg5ogflga%geafter at least time Tpgp; elapses from

the ocutput.
Here, n and Tgpy in time Tppe + n x Tgey are equal to
those in the initial RFCA processing in Fig. 9. Also, Tppr

10 in Tppp + N x Tpey is called an active delay time, and, for
example, a value that is not less than 768/f_. and not
greater than 2559/f_. is employed. Time Tpppe is called an
active guard time, and, for example, a value greater than
1024/f, is employed.

15 As is clear from Fig. 9 and Fig. 10, in order to
initiate output of electromagnetic waves by initial RFCA
processing, electromagnetic waves must not exist during at
least the initial delay time Tipp. In order to initiate
output of electromagnetic waves by response RFCA processing,

20 eleciromagnetic waves must not exist during at least the
active delay time Tppr.

The initial delay time Typy 1is a value greater than
4096/f., while the active delay time Tppp is a value that is
not less than 768/f_. and not greater than 2559/f_. Thus,

25 when an NFC communication apparatus will become an initiator,



active node, one NFC conmuni cation apparatus transmts data by outputting
el ectromagnetic waves by itself, and subsequently stops outputting the

el ectromagneti ¢ waves. 15 The other NFC communi cation apparatus initiates
out put of electromagnetic waves and transmts data. Thus, in the

communi cation in the active node, either NFC conmuni cati on apparatus may
stop outputting el ectromagneti c waves. Accordingly, when an NFC

conmuni cation apparatus will become 20Q,.an initiator, in order to confirm
that no active node comunication is &bt bei ng performed around the NFC
comuni cation apparatus, it is necessary to confirm for a sufficient
time, that another apparatus outputs no electromgnetic waves around the
NFC commanitatkeomanapparatronagbethat wavks becowt ehe sitniitsi atguired 3 2
Conversely, in the active node, as described above, an initiator outputs
el ect ronrhghedi EiMaveésngeietbby &hes in theagesit oéddougpatianget. After the
initiator_stops outputting the electromagnetic waves, the target initiates
5 out put €oECEFeRAPBRBGReVRYCRatEs COlREREBR tdana 1ns theaAskivEedoden t he
target. After that, the initiator initiates output of electromagnetic
waves af FERVERESLYy guhest 8ps N6kt FOMFHRG CRRd ONePERPRLSHGNYELLd REFEEE wher eby
data js tiangnitted Q the 10 initiator. Subsequent%y, data is simlarly
exchahge8+S6EF GRBANERECT KRVPSL o SRBMPRECR4AQEy 10 the active mode,

the NFC communication apparatus must output electromagnetic
waves without having so longer time, compared with the case
of becoming the initiator, after the state in which the

electromagnetic waves do not exist occurs. This is because

10 of the following reason. In other words, when NFC
communication apparatuses perform communication in the
active mode, one NFC communication apparatus transmits data
by outputting electromagnetic waves by itself, and
subsequently stops outputting the electromagnetic waves.

15 The other NFC communication apparatus initiates output of
electromagnetic waves and transmits data. Thus, in the
communication in the active mode, either NFC communication
apparatus may stop outputting electromagnetic waves.
Accordingly, when an NFC communication apparatus will become

20 an initiator, in order to ceonfirm that no active mode
communication is not being performed around the NFC
communication apparatus, it 1s necessary to confirm, for a
sufficient time, that another apparatus outputs no
electromagnetic waves around the NFC communication apparatus

25 that will become the initiator.



Therefore, when an NFC communi cation apparatus that w |l becone an
initiator exists around an initiator and a target which comrunicate with
each other in the active node, 15 if there is a long tinme after one of the
initiator and the target which comrunicate with each other in the active
node stops outputting el ectromagnetic waves until the other one initiates
out put of el ectronmagnetic waves, no el ectronmagneti c waves exist during the
tinme. Thus, the NFC 20 communication-gpparatus that will becone the
initiator initiates output of electrdonmagnetic waves by initial RFCA
processing. In this case, the already perfornmed active node comunication
i's hindered. Accordingly, in the response RFCA processing, which is 25
perfornmed in Gdrverse¢le nobeetizonmtinl cathofe, ekeciesnnghedi gbov@3 amnaves
must be Qutgyt w t hout an elapse of a tine after a state in which
el ect r onbBAELRECRAQEEPHESNBLCERrSMagBetis. WRERE, WhErRPE €éftuiiScati on
apparatus that will becone the initiator initiates output of
el ect ronb§ABELEthEdeEOny barHeti ni PEARTRERR pPRotédsérrgStaRE subsequent |y
transmts data, , as described with reference to Fig. 9. The ,NFC
communi cQEFBREEPBEr b Gs SLREETRIPEREELEnEAVRE /i hPEi ZRSECthdB e teRe
initiator ? i ni iagin output of electro net i ves, .and an NF
commini CBEFURt aBparHLr oBe R Py aE s HOBPPPSnda! Beast 5 IRETHERat or
becones a, LaLget; Lp order for the initiator to exchange data with
o eYtarget.
After that, the initiator initiates output of
electromagnetic waves after the target stops outputting the
electromagnetic waves, whereby data is transmitted to the
10 initiator. Subsequently, data is similarly exchanged
between the initiator and the target.
"Therefore, when an NFC communication apparatus that
will become an initiator exists around an initiator and a
target which communicate with each other in the active mode,
15 if there is a long time after one of the initiator and the
target which communicate with each other in the active mode
stops outputting electromagnetic waves until the other one
initiates output of electromagnetic waves, no
electromagnetic waves exist during the time. Thus, the NFC
20 communication apparatus that will become the initiator
initiates output of electromagnetic waves by initial RFCA
processing. In this case, the already performed active mode
communication is hindered.

Accordingly, in the response RFCA processing, which is

25 performed in the active mode communication, electromagnetic



the target, the target exchanging the data nust be identified.

Accordingly, after initiating output of the electromagnetic waves by the
initial RFCA processing, the 15 initiator requests an NFCI D (NFC
Identification) as information identifying each target fromat |east one
target existing at a position close to the initiator. The target existing
at the position close to the initiator transmts, to the initiator, NFCID
identifying itself in response to a__%ggnpquest fromthe initiator. The
initiator identifies the target based™on the NFCID transmtted fromthe
target, as described above, and exchanges data with the identified target.
Processing in which an initiator identifies a target existing around (at a
25 posit vemes| npett bp théputi wiidhontbased lapsHFCEDaot imee a4 ert @ get i s
called SDD (Single Device Detection) processing. In the SDD processing,
the initp&ade iaqubich REErDromaghetigr yevesan® NWE e&dedsOCsFyrss perfor med
such that the initiator transmts a franme called a polling_request frane.
5 Wien receiV$%§tth%h%oNF¢n@om@HHé§§t%Pﬁn@Ppﬁﬁétﬂarégﬁtdﬁﬁgﬂnpﬁ6§mefor
exanpl e, NFCI D based on random nunmbers, and_ transmts a franme in which the
NFCI D i sth6cabéliah@rwhidhlpdesc QPteYta OpoFHERG TRBSIRRSE S MATES e

initiat I, the NFCID of the t t b i V] th 1]
respohse B fdi otr FESH ERETIOMG N Thr Ye TP « FERRSHRER ERES

initiatogsrggggia eQF%EQ% E%%g&ence to Fig. 9. The NFC

communication apparatus that will become the initiator
becomes the initiator by initiating output of
electromagnetic waves, and an NFC communication apparatus

10 existing at a position close to the initiator becomes a
target. In order for the initiator to exchange data with
.the target, the target exchanging the data must be
identified. Accordingly, after initiating cutput of the
electromagnetic waves by the initial RFCA processing, the

15 initiator requests an NFCID (NFC Identification) as
information identifying each target from at least one target
existing at a position close to the initiator. The target
existing at the position close to the initiator transmits,
to the initiator, NFCID identifying itself in response to a

20 request from the initiator.

The initiator identifies the target based on the NFCID
transmitted from the target, as described above, and
exchanges data with the identified target. Processing in
which an initiator identifies a target existing around (at a

25 position close to) the initiator based on NFCID of the



targets around it, if plural targets exist around the initiator, two or
nore of the plural targets nmay sinmultaneously transmt their NFCIDs. In
this case, the 15 NFCIDs transnmtted fromthe two or nore targets collide
with one another, so that the initiator cannot recognize the «colliding
NFClI Ds. Accordingly, the SDD processing is perfornmed, for exanple, by a
met hod using tine slots in order to avoid 20 collision of NFClIDs as nuch
as possible. In other words, Fig. 11 §QOw§ an SDD processi ng seguence
perfornmed by a method using tine slots.” In Fig. 11, it is assuned that
five targets #1, #2, #3, #4, and #5 exist around an initiator. 25 In the
SDD processing, the initiator transmts the - 35 polling response frane.
After cohpreetohsofalhed SPBndAisgilenPevime Bebestavninpepceksioh.
predetermned tine TS are set. Tine Td is set to, for exanple, 512x64/f.,
and tinme TS &t the IPPePEeerssmer ville i bnthiater reguesbdpNECIB 056x64/f. .
Al'so, the time slots are sequentially (integer) nunbered fromzero from
for exanphe, tergetenpBfafhy rprEeEliRg iFoPSrhR&EFERy skrBythaé ithentified.
Al t hough, Fig, 11 shows four tine slots_#0, #1, #2, and #3, faor exanple, up
to sixteéﬂlg?ﬁﬁoglBF@DEEhtEeasgF?m?hQaliGdnﬁnﬁéﬂlTBﬂ SEWPRE $F8ME: set for

a certaig, pol Ling, respopge Lraqe; i g desionated by the initiator, and is
determines, for example, NFCID based on random numbers, and
transmits a frame in which the NFCID is located and which is
called a polling response frame. The initiator recognizes
the NFCID of the target by receiving the polling response

10 frame transmitted from the target.

In addition, when the initiator requests NFCIDs from
targets around it, if plural targets exist around the
initiator, two or more of the plural targets may
simultanecusly transmit their NFCIDs. In this case, the

15 NFCIDPs transmitted from the two or more targets collide with
one another, so that the initiator cannot recognize the
colliding NFCIDs.

Accordingly, the SDPD processing is performed, for
example, by a method using time slots in order to avoid

20 collision of NFCIDs as much as possible.

In other words, Fig. 11 shows an SDD processing
sequence performed by a method using time slots. In Fig. 11,
it is assumed that five targets #1, #2, #3, #4, and #5 exist
around an initiator.

25 In the SDD processing, the initiator transmits the



a target in a formincluded in the polling response frame. The target
receives the polling response frane transmtted fromthe initiator, and
recogni zes the nunber 15 TSN of tine slots. The target uses random nunbers
to generate integer Rin the range of not |ess than zero to TSN-1, and
transmts a polling response frane in which its NFCIDis |ocated, with
timng of time slot #R determned by the integer R 20 As described above,
based on random nunbers, a target Qe%%;@ nes time slots used as timng for
transmtting polling response frames.”"Thus, timng with which the targets
transmt polling response frames varies. This can avoid collision of the
polling response franmes transmtted 25 by the targets as much as possi bl e.
- 36 Evpollineacaspanget fdemer ni AEserbasmplenipanddnthenbers, a tine slot
as timng for transmtting a polling response franme, tine slots in which
pol | i ng tespemsesieanesimeesleransh inedrpplehett prgeesesoiineddéinet h one
another. This 5 may cause collision of the polling response frames. In the
embodi nefi¢ 3¥e Pt - 11T1ime pby i@ atesponseor refampie t at bt 644 .. ¢nd
transmitted in tine slot #0, polling response frames of targets #1 and #3
are trankiPet 8o 3% Eheetinrotsiat Wpervehgisredpohse FPANBXBFPL&rget #5 is

transmtted in,tinme sjot #2, 10, and olling response.fra of target #3
is transfrPt8d/Tso 2h3P ¢ ecB+W?S?ﬁﬂgﬁe?ﬁ%eﬁegggﬁE%glLi gﬁﬁtﬁgeﬁ curs.

numbered from zero from, for example, the temporally
preceding slot, whereby they are identified.

Although Fig. 11 shows four time slots #0, #1, #2, and
#3, for example, up to sixteen time slots can be set. The

10 number TSN of time slots, set for a certain polling response
frame, is designated by the initiator, and is transmitted to
a target in a form included in the polling response frame.

The target receives the polling response frame
transmitted from the initiator, and recognizes the number

15 TSN of time slots. The target uses random numbers to
generate integer R in the range of not less than zero to
TSN-1, and transmits a polling response frame in which its
NFCID is located, with timing of time slot #R determined by
the integer R.

20 As describéd above, based on random numbers, a target
determines time slots used as timing for transmitting
polling response frames. Thus, timing with which the
targets transmit polling response frames wvaries. This can
avoid collision of the polling response frames transmitted

25 Dby the targets as much as possible.



In this case, the initiator cannot nornmally receive the polling response
frames of targets #1 and #3 between which the collision occurs.
Accordingly, the initiator transmts 15 a polling request frane again. This
requests targets #1 and #3 to transmt polling response franes in which
their NFCIDs are |ocated. Subsequently, until the initiator recognizes

all the NFCIDs of targets #1 to #5 around it, transm ssion of polling
request franes by the initiator and_;&&pgnission 20 of polling response
frames by the targets are repeatedly "perfornmed. In a case in which, when
the initiator transmts a polling request frame again, all the targets #1
to #5 can send back polling response franes, there is a possibility 25
that two polEvery iéspenbetifirgats dehprodhkeisde bhisdad exchradem  numlgrs,
Accordingly, in a case in which, after each target receives a polling
request &rahmef pdatt A8 tanLnat §pr thancBi§ELngr écPiovédng BEESPPA§Sr equest
frame again w thout taking nmuch_ tinme, for exanple, the target can ignore
the pol | tRgMPeqlieBe SlPEAMED MBhERePOlLANGhEESPRESS THATRE EFBodi ment in
Fig. 11, regarding targets #1 and #3, in which polling response. .collision
oCCurs fBFaPﬁ@lFﬁ?giQVIgh?r£ﬁ§ﬁPFFe8°&8FPPﬁngF§q8§§ta%P&ﬁ@F'thghﬁﬁitiator
cannot recogni ze the NFEC|, Ds of %grgeti #1 and U. Thu

be pet f oPA¥dCaEEepELREEA PRy Gt EPE1PING

and #5,

, data e ch% e cannot
15y TREBGPEFGEI o ar got's B, #4.
i,ch

gﬂbo 1men%h§£rFig. 11, a polling response frame of target #4

is transmitted in time slot #0, polling response frames of

targets #1 and #3 are transmitted in time slot #1, a polling

response frame of target #5 is transmitted in time slot #2,

10 and a polling response frame of target #3 is transmitted, so
that the collision between targets #1 and #3 occurs.

In this case, the initiator cannot normally receive the
pelling response frames of targets #1 and #3 between which
the collision occurs. Accordingly, the initiator transmits

15 a polling request frame again. This requests targets #1 and
#3 to transmit pelling response frames in which their NFCIDs
are located. Subsequently, until the initiator recognizes
all the NFCIDs of targets #1 to #5 around it, transmission
of polling request frames by the initiator and transmission

20 of polling response frames by the targets are repeatedly

performed.

In a case in which, when the initiator transmits a
polling request frame again, all the targets #1 to #5 can
send back polling response frames, there is a possibility

25 that two polling response frames may collide with each other.



pol ling response franmes are nornmally received and their NFCIDs can be
recogni zed, are tenporarily excluded from parties anong which

comuni cation is perforned, whereby a 15 polling response frame as a
response to the polling request frane cannot be sent back. In this case,

t hose which send back polling response franes to the polling request frane
re-transmtted by the initiator are only targets #1 and #3, whose NFCl Ds
cannot be recogni zed t hrough the tran§§g§§ion 20 of the initial polling
request frane. Therefore, in this case, all the NFCIDs of targets #1 to #5
can be recognized while reducing a possibility that polling response
frames nmay collide with each other. In addition, here, when receiving a
pol | i ng Aeqaedingdyiramea gesdedor Wbadhabevdert kechatgaueterernines
(generates) - 38 its NFCID based on random nunbers. Accordingly, from

di fferend Paldénsg, rparestgiransohsens taged niitintiogentheataryet Ds | ocat ed
therein may be transm tted to the initiator. A Wien_ the initiator receives,
in diffeFBRELVPReasPBLdingh&egUEEl| THGTFeSF6HEe WALRRES FRKATEIBRC Cal

NFCI Ds | pcated_ therein, the initiator can ., re-transmt pol l'i ng request
frame, foiNExaffEcSXeMRLar FPe 525062565 n 1HRPCR pOFI PRQLINEs SEHEESHr anes

Sollide el gLzt A3 UERS! 5L 00 PRRR AL Ao AP Cycom ot on
the eXiSEEBQrEQn%a%Qr%%%%eﬂh g%ga#%?nigewhich polling response

collision occurs for the initially transmitted polling
request frame, the initiator cannot recognize the NFCIDs of
targets #1 and #3. Thus, data exchange cannot be performed

10 Dbetween targets #1 and #3.

Accordingly, targets #2, #4, and #5, in which their

pelling response frames are normally received and their
NFCIDs can be recognized, are temporarily excluded from
parties among which communication is performed, whereby a

15 polling response frame as a response to the polling request
frame cannot be sent back. In this case, those which send
back polling response frames to the polling reguest frame
re-transmitted by the initiator are only targets #1 and #3,
whose NFCIDs cannot be recognized through the transmission

20 of the initial polling request frame. Therefore, in this
case, all the NFCIDs of targets #1 to #5 can be recognized
while reducing a possibility that polling response frames
may collide with each other.

In addition, here, when receiving a polling request

25 frame, as described above, the target determines (generates)



exchanged at transfer rates enployed by the I1C card and the reader/witer.
Wen a target is, for exanple, an ICcard in the existing IC card system
SDD processing is performed in, 15 for exanple, the foll ow ng nanner.
Specifically, an initiator uses the initial RFCA processing to initiate
el ectromagnetic waves, and an IC card as a target obtains power fromthe
el ectromagnetic waves and initiates processing. In other words, in this
case, the 20 target generates operating power fromthe el ectronagnetic
waves output by the initiator since it 1s an ICcard in the existing IC
card system After obtaining the power and bei ng operable, the target
prepares for receiving a polling request frame within, 25 for exanple, a
maxi mum &FS2NEe&BnBgsednanwapndomopuphers . 39 ACEOIrHing lveqd&Sm frane to be
transmitted fromthe initiator.  In addition, the initiator can transmt a
pol 1 i ng Pe§iBsEntr AAEIPE§ar BPAdd NG TRRBPREE &F3RGE FREPpAESRTACAIn for

receiving_the polling request frane is conpleted in th 5 target. \Wen the
t ar get rgEEFPESRPﬁét%QIFﬁﬁﬁeﬁgqﬂégtbﬁr&ﬁé”ﬁ@&ﬁFthgoiESFi&P&F}%§§Idescribed

b o t its.a.polli , fr to.the initiat ith tim
shove. | hekbOORT SR8 B0 Dk GRROTSE LARTE.AR. DO EOLRLY Wi L
the %: lzIgg)gg.%g%&g%%%o%%%ﬁg%%?g%?%ht 2,98k A3 NIRIDL Redaihgve. it

reco

therein, the initiator can re-transmit a polling request
frame, for example, similarly to a case in which polling
response frames collide with each other.

As described above, according to NFC communication

10 apparatuses, even between an IC card and a reader/writer
constituting the existing IC card system, data can be
exchanged at transfer rates emploved by the IC card and the
reader/writer. When a target is, for example, an IC card in
the existing IC card system, SDD processing is performed in,

15 for example, the following manner.

Specifically, an initiator uses the initial RFCA
processing to initiate electromagnetic waves, and an IC card
as a target obtains power from the electromagnetic waves and
initiates processing. In other words, in this case, the

20 target generates operating power from the electromagnetic
waves output by the initiator since it is an IC card in the
existing IC card system.

After obtaining the power and being operable, the
target prepares for receiving a polling reguest frame within,

25 for example, a maximum of 2 seconds, and waits for the



Al so, when the initiator fails to normally receive the polling response
frame fromthe target, it can re-transmt a polling request franme. 15 In
this case, the target generates operating power from electronagnetic waves
output by the initiator since it is an ICcard in the existing IC card
system Accordingly, the initiator continues to the el ectromagnetic wave
output initiated by the initial RFCA processing until comunication 20
with the target conpletely ends. Next sqaccording to NFC comuni cation
apparatuses, conmmunication is performed such that an initiator transmts

a command to a target, and the target transmts (sends back) a response to
the command fromthe initiator. 25 Accordingly, Fig. 12 shows commands that
t he initpPalding requeshnEnerms to PhetrangeittaddfreBpbhsesnihattPhe t ar get
transmts to the initiator. In Fig. 12, those having the characters REQ
after the underad@ifiony ddieskhttdrmmreR; BrPiRbse® Rl hfdhe 5
characters RES after the underbar % éure resent responses. In the

enbodi neReIPRSEi §rane, TePRTEyRES © Bﬁﬁﬁﬁas?rAth BF PYEP2RRELOPSL REQ
DEP REQ _DSL REQ, and S RES&.are avai | ahl e. SLniIarIX %% t he %gnnands,

al so si xEPypESCotVirashBRsReI AR RESUSHpPL RE8S B8 CREBICPER. RESTBSL - RES,
and #ﬁaRES RES, are available. As described above, an initiator transmts
a command®tP8huest) to a target, and the target

When the target receives the polling request frame from
the initiator, as described above, 1t transmits a polling
response frame to the initiator with timing of a
predetermined time slot. When the initiator successfully

10 receives the polling response frame from the target, as
described above, it recognizes the NFCID of the target.
Also, when the initiator fails to normally receive the
pelling response frame from the target, it can re-~transmit a
polling request frame.

15 In this case, the target generates operating power from
electromagnetic waves output by the initiator since it is an
IC card in the existing IC card system. Accordingly, the
initiator continues to the electromagnetic wave output
initiated by the initial RFCA processing until communication

20  with the target completely ends.

Next, according to NFC communication apparatuses,
communication is performed such that an initiator transmits
a command to a2 target, and the target transmits (sends back)
a response to the command from the initiator.

25 Accordingly, Fig. 12 shows commands that the initiator



transmts to the initiator a response to the command. Accordingly, the
command is transmtted by the initiator, and the response is transmtted
by the target. 15 The command ATR REQ is such that the initiator notifies
the target of its attributes (specifications) and is transmtted to the
target when the initiator requests target's attributes. Here, the
attributes of the initiator or the target include the transfer rate of data
that can be 20 transmitted or receivegd by the initiator or the target. In
the command ATR REQ in addition to initiator's attributes, an NFCD
identifying the initiator is |located, and the target recognizes the
initiator's attributes and NFCID by receiving the ATR REQ 25 The response
ATR RES tsatsantsi tbedhastargetpoasd tresponselsetbetmihe AFTRIREQ to t he
initiator when the target receives the command ATR REQ In the response
ATR RES, transnibat &9, tag NRCEDatete., of the target are located. Transfer
rate information as an attribute |located in 5 the command ATR REQ and the
response ATR RESFt@n {écl tlesalhaving thansherashess BEQdafhert BR8 which
can be transmtted and received by the initiator and the target. In this
case, byPe%ERAAgIlng FRETESARENGORTRIREQ ARG HeSFeSFRSE ATR RES once

bet naen e LLLLR! L N Lhe ot getye e T2kl o0 40 esamize 2
and the &gr%%% %%%ng%%nt in Fig. 12, six types of commands, ATR_REQ,
WUP_REQ, PSL REQ, DEP REQ, DSL_REQ, and RLS REQ, are

available. Similarly to the commands, also six types of
responses, ATR RES, WUP RES, PSL_RES, DEP_RES, DSL_RES, and

10 RLS RES, are available. As described above, an initiator
transmits a command {(request) to a target, and the target
transmits to the initiator a response to the command.
Accordingly, the command is transmitted by the initiator,
and the response is transmitted by the target.

15 The command ATR REQ is such that the initlator notifies
the target of its attributes (specifications) and is
transmitted to the target when the initiator requests
target's attributes. Here, the attributes of the initiator
or the target include the transfer rate of data that can be

20 transmitted or received by the initiator or the target. 1In
the command ATR REQ, in addition to initiator's attributes,
an NFCID identifying the initiator is located, and the
target recognizes the initiator's attributes and NFCID by
receiving the ATR_REQ.

25 The response ATR RES is transmitted as a response to



recogni ze a transfer rate at the initiator can perform transm ssion and
reception. The command WUP REQ is transmtted when the initiator 15
selects a target with which the initiator will conmmnicate. Specifically,
by transmtting the command DSL-REQ which is described later, fromthe
initiator to the target, the target can set to be in a deselect state (a
state in which transm ssion (response) of data to the initiator is 20

prohi bited). The comand WJP REQ is_;uapgnitted in the case of releasing
the desel ect state and setting the target to be in a state capable of

transmtting data to the initiator. In the command WJP REQ the NFCI D of
the target whose deselect state is to be released is |ocated. Anong
targets th8 whinmhndeAERvBEQheocthmandiWURtREQuwhant ahgetawhieth is -- 42
identified by the NFCID | ocated in the received command WJP REQ r el eases
its desereeel¥egt shewsennaadohGRt RBQt ar bt shehiresrpasei $8Rt RESeonmmand WUP
REQ the target which is identified by the NFCID |ocated 5 in the received
command YEPrREOLeElr e8BeNSFLER, dBEEr ecPIsthfetargRé RESPORSETRAOP RES is
transmtted as a response to the command WUP REQ  The command PSL REQ i s
transnitted whedn$her i Ft$ atof OrediahgR s2 2 odfuAt EatPBhe paP 8@ EEEr 82 concer ni ng

R R I R RS O M X D e
the transfer rates of data items which can be transmitted
and received by the initiator and the target. 1In this case,
by exchanging the command ATR_REQ and the response ATR RES
once between the initiator and the target, the initiator can

‘10 recognize a transfer rate at which the target can perform
transmission and reception, and the target can also
recognize a transfer rate at the initiator can perform
transmission and reception.

The command WUP _REQ is transmitted when the initiator

15 selects a target with which the initiator will communicate.
Specifically, by transmitting the command DSIL_ REQ, which is
described later, from the initiator to the target, the
target can set to be in a deselect state (a state in which
transmission (response) of data to the initiator is

20 prohibited). The command WUP_REQ is transmitted in the case
of releasing the deselect state and setting the target to be
in a state capable of transmitting data to the initiator.

In the command WUP_REQ, the NFCID of the targef whose
deselect state is to be released is located. Amecng targets

25 which receive the command WUP REQ, a target which is J



initiator and the target. The command PSL REQ i ncl udes a changed

comuni cation paraneter |ocated therein, and is transmtted fromthe 15
initiator to the target. The target receives the command PSL REQ and
changes its conmuni cati on paraneter in accordance with the conmuni cation
paranmeter located in the comand. The target further transmts the
response PSL_RES to the conmand PSL REQ 20 The conmand DEP REQ i s

transmtted when the initiator pertpu transm ssion and reception (data
exchange with the target) of data (so-called real data). In this comand,

data to be transmtted to the target is |ocated. The response DEPTRES is
transmtted as a response to the conmand 25 DEP REQ In this command, data
to be tradenttfeéddt byt hbe- NESIDI Abtikdaedr ins thecaeeeivadcordimagkdy, the
command DEP_REQ transmits data fromthe initiator to the target, and the

r esponseWDEPRRESrederbescotimndgsBERPCREQtBt&@AsNits data from the target to
the initiator. 5 The command DSL REQis transmtted when the initiator
sets the targéienp prong the HesgekstwBighereFndveakhet COMRANEh recei ves

the command DSL REQ transmits the response DSL RES to_the command DSL REQ
bef ore eWUBLRRG-t hBedE3EpEEt whicht s aRenddfdequdnt MRrepBEGHEs Lrsaded

responsive (conmes tg 10 send b%pk no respoq;e) t o .conmands ot her than the
comehd 19U hREepcelved command WUP_REQ releases its deselect state,

the response WUP RES is transmitted as a response to the
command WUP_REQ.

The command PSL REQ is transmitted when the initiator
changes communication parameters concerning communication

10 with the target. Here, the communication parameters include,
for example, the transfer rate of data exchanged between the
initiator and the target.

The command PSL REQ includes a changed communication
parameter located therein, and is transmitted from the

15 initiator to the target. The target receives the command
PSL REQ, and changes its communication parameter in
accordance with the communication parameter located in the
command. The target further transmits the response PSL_RES
to the command PSL_REQ.

20 The command DEP_REQ is transmitted when the initiator
performs transmission and reception (data exchange with the
target) of data (so-called real data). In this command,
data to be transmitted to the target is located. The
response DEP_RES is transmitted as a response to the command

25 DEP_REQ. 1In this command, data to be transmitted to the



The command RLS REQ is transmitted when the initiator conpletely ends the
communi cation with the target. The target, which received the conmand

RLS REQ transmits the 15 response RLS RES to the command RLS- REQ and
conpletely ends the conmunication with the initiator. Here, both the
commands DSL_REQ and RLS REQ are common in excluding a target fromparties
comunicating with the initiator. However, the target excluded by the
command 20 DSL REQ is set to be conuuq%cq;able with the initiator again by
t he conmmand WUP- REQ, whil e the target éxcluded by the command RLS REQ does
not become communi catable with the initiator unless exchange wth the
initiator of the above- described polling request frame and polling
responseifiitnetds is becﬁbeded.ACﬂOtﬁéﬂGbainthetﬁ@m@@ﬁﬁaﬁﬂﬁ_E@Q_REQ and -
44 RLS REQ differ from each other. Exchange of a command and a response is
per f or netirknsmitgrdakanprem hher dnspoptorayer threkarggteonfttinitEst i on
process of an NFC comruni cation 5 apparatus_is described with reference to
the floweaapenppa DEPgRES3toBR FAMMRAL REFcBRRURFEAEMaRS PATE pOB1, an
NFC conmuni cati on appar atuys, determ nes whether to have detected

el ect r onbBfetREIRAVES EBBséBiby25RGt her apparatus. 10 At this tine, in the

#Egi&gpgu?Lga$%$2$g_ gﬂglggLiﬁig'is4%ta£g£ig§ggp&§éntpﬁerfﬁE.¥gggrunit 12
sets the target to be in the deselect state. The target,
which receives the command DSL REQ, transmits the response
DSL_RES to the command DSL_REQ before entering the deselect
state, and subsegquently becomes less responsive {comes to

10 send back no response) to commands other than the command
WUP_REQ.

The command RLS_REQ is transmitted when the initiator
completely ends the communication with the target. The
target, which received the command RLS_REQ, transmits the

15 response RLS RES to the command RLS_REQ, and completely ends
the communication with the initiator.

Here, both the commands DSL_REQ and RLS5_REQ are common
in excluding a target from parties communicating with the
initiator. However, the target excluded by the command

20 DSL _REQ is set to be communicatable with the initiator again
by the command WUP_REQ, while the target excluded by the
command RLS_REQ does not become communicatable with the
initiator unless exchange with the initiator of the above-
described polling request frame and polling response frame

25 is performed. 1In that point, the commands DSL_REQ and



a signal output to the denodulating unit 13 by the receiving unit 12. In
step S1, based on the level, it is determ ned whether the el ectromagnetic
waves caused by the other 15 apparatus have been detected. If the process
has determned in step Si that it has not detected the el ectromagnetic
waves caused by the other apparatus, it proceeds to step S2. The NFC
conmuni cation apparatus sets its comrunication node to the passive node or
20 the active node, and perforns an initiator process in passive node or
an initiator process in active node, ich is described |ater. The NFC
communi cation apparatus returns to step S1 after ending the process, and
subsequently repeats simlar processing. 25 Here, in step S2, the
conmmuni cBL.BoRE@odeffért AromF€adh50theosmmuni cati on apparatus nay be set to
ei ther the passive npde or the active node. However, when the target can
be only a paExthangmdel targrmandhred anresperse 1o peefernedi by, | C card
system in step S2, the NFC communication 5 apparatus needs to set its
communi cBPFoRXaBHEESt 02t hEapaBsrelasde and to performthe initiator
process in passive node. Alternatively, if it is determned that the
el ect r omagneti®X had ST YL S heP BRFRFS aphatat MEC haommupbehnt et ect ed,
that is, when the ele tronaﬁngtic waves 10 caused, py tge ot her appar at us
have %geﬁPB%F@EPédlar GRATLHED NEERCBRAGRPESEI 6R hpPafifliSRathe IRFC
connunlcggégnlgpparatus
~ When initiating communication, in step S1, an NFC
communication apparatus determines whether to have detected
electromagnetic waves caused by anocther apparatus.
10 At this time, in the NFC communication apparatus (Fig.
4), for example, the receiving unit 12 monitors the level of
a signal output to the demodulating unit 13 by the receiving
unit 12. In step S1, based on the level, 1t is determined
whether the electromagnetic waves caused by the other
15 apparatus have been detected.
If the process has determined in step S1 that it has
not detected the electromagnetic waves caused by the other
apparatus, it proceeds to step S2. The NFC communication
apparatus sets its communication mode to the passive mode or
20 the active mode, and performs an initiator process in
passive mode or an initiator process in active mode, which
is described later. The NFC communication apparatus returns
to step S1 after ending the process, and subseqguently

repeats similar processing.

25 Here, in step 52, the communication mode of the NEC



proceeds to step S3, and determ nes whether the electromagnetic waves
detected in step S1 have been <continuously detected. 15 If the NFC

comuni cati on apparatus has determned in step S3 that the el ectronagnetic
waves have been continuously detected, it proceeds to step S4, and sets
its conmunication node to the passive node and a target process in
passi ve node, which is described later. In other words, 20 the continuous
detection of the electromagnetic waves,ds, for exanple, a case in which
anot her apparatus close to the NFC caormuni cation apparatus is an initiator
in passive node and continues to output electromagnetic waves in which the
out put of the electromagnetic waves is initiated by initial 25 RFCA

pr ocessi agymypichit onhepNECatuanBal chei sptappacdther- the phesdnes a tar get

i n passive node and perfornms processing. After ending the processing, the
NFC commiiffleaPirofhgppatavesmodet ur Rewegesy ephSt &nRe Sapsefuenn! Yer epeat s
simlar processing., 5 Also, if the NFC communi_cation apparatus has

det er ni n€BLYi A BREFLSS FRAE FREIBLeEVFBnAgnEri dCn&res RavéDRot been
continuously detected, it proceeds to step.S5, and_the NFC ,conmuni cation
appar at u§*$&t47Pt $CcEARENFEALFBn ABJETEB Bhe  thet MG FEFEUAAF2SEPPor ms t he
targ process.in active, node ,%0 whi ch i.s %escrib d Iat%%. | n ot her

wor ds, nBPEBAEFHT0NSSE8: &8t PR of St femmunication mode to the passive

mode and to perform the initiator process in passive mode.
Alternatively, if it is determined that the

electromagnetic waves caused by the other apparatus have

been detected, that is, when the electromagnetic waves

10 caused by the other apparatus have been detected around the
NFC communication apparatus, the NFC communication apparatus
proceeds to step 83, and determines whether the
electromagnetic waves detected in step S1 have been
continuously detected.

15 If the NFC communication apparatus has determined in
step S3 that the electromagnetic waves have been
continuously detected, it proceeds to step S84, and sets its
communication mode to the passive mode and a target process
in passive mode, which is described later. 1In other words,

20 the continuous detection of the electromagnetic waves is,
for example, a case in which another apparatus close to the
NFC communication apparatus is an initiator in passive mode
and continues to output electromagnetic waves in which the
output of the electromagnetic waves is initiated by initial

25 RFCA processing, so that the NFC communication apparatus



el ectromagnetic waves is, for exanple, a case in which another apparatus
close to the NFC communi cati on apparatus becones an initiator in active
node and initiates 15 el ectromagnetic waves by initial RFCA processing, and
subsequent|ly stops outputting the el ectromagneti c waves. Accordingly, the
NFC communi cati on apparatus beconmes a target in active node and perforns
processing. After ending the processing, the NFC conmuni cati on apparatus
returns to 20 step S1 and subsequengjmeaqpeats simlar processing. Next,

t he passive-node initiator process by tthe NFC comunication apparatus is
described with reference to the flowhart in Fig. 14. In the passive-node
initiator process, at first, in 25 step S11, the NFC comruni cation

appar at usecanesatesasgepuin-pazsive mpbdet podagaefrcMrapeocessspasil in the
passive-node initiator process is perforned when the el ectromagnetic waves
have notAbten gedévgefhpnprspepssingn the NBeveommgniggtiopnapgpPRERTHEr ds,
when the el ectromagneti c waves have not been 5 detected_in step Si in Fig.
13, the KFEUEBAMHAI 6REPofALapPar BRHSCHHPRL &Y e §eBBRD St SéP1éPECt r omagneti ¢
waves in step $11. Accordingly, processing in steps S1 and Sl11

corr espoR8SCE8=t-hE - above-described initial RFCA processing. After that,

Proceed 19 o, LeP B2, NrhEC A0, 0TI SoLL o0 SPRRT LU SPLon o

val ue Ofi% 2%28r§3 that the electromagnetic waves have not been
continuously detected, it proceeds to step 85, and the NFC
communication apparatus sets its communication mode to the
active mode and performs the target process in active mode,

10 which is described later.
In other words, no continuous detection of the
electromagnetic waves is, for example, a case in which
another apparatus close to the NFC communication apparatus
becomes an initiator in active mode and initiates

15 electromagnetic waves by initial RFCA processing, and
subsequently stops outputting the electromagnetic waves.
Accordingly, the NFC communication apparatus becomes a
target in active mode and performs processing. After ending
the processing, the NFC communication apparatus returns to

20 step 81 and subsequently repeats similar processing.

Next, the passive-mode initiator process by the NFC
communication apparatus is described with reference to the
flowchart in Fig. 14.

In the passive-mode initiator process, at first, in

25 step 811, the NFC communication apparatus initiates output



proceeds to step S13. In step 513, the NFC comruni cati on apparatus
transmts a polling request franme at the n-th transfer rate (hereinafter
referred to also as the n-th rate, 15 if needed), and proceeds to step Sl14.
In step S14, the NFC conmunication apparatus determ nes whether a polling
response franme has been transmtted at the n-th rate from another
apparatus. In step S14, when it is determned that the polling 20 response
frame has not been transmtted fromthg other apparatus, that is, for
exanpl e, when anot her apparatus close the NFC conmuni cati on apparat us
cannot perform conmunication at the n-th rate, and a polling response
frame in response to the polling request franme transmtted at the 25 n-th
rate i s nét edestrbaeknethe NECeseonmBliepatildn lapparcarassivagmosiei ps over
steps S15 to S17 and proceeds to step S18. Also, in step S14, when it is
det er ni néB1tRatox PEPLRR§ lPeBpoAscTeraimbceRadgeén ectangwioneédcat the n-th
rate from the_ other apparatus, that is, for exanple, when another 5

appar at u¥2¥FSs8aVE TRE REE c SPhesitest iloh shfpardt s ceie peeYerkig. 13.
conmuni cation_at the n-th rate, an ol ling .response frane in_response

to the pSPIPﬁBefeHBEQF'fWEﬁE theaf ﬁ%FEQHaQP ChE WﬁWﬁsr§@¥Gi§°§eﬁFeﬁack,
(e NEC RERTIYLCEL 20 PR 3R B OGSCIR OGS BB 2R Lecoam 285 10,
sent bacgpﬁg%aegglEﬁgt&g%ggn%%tgﬁ%n%fa%lectromagnetic waves in step
S11. Accordingly, processing in steps S1 and S11
corresponds to the above-described initial RFCA processing.
After that, proceeding to step S12, the NFC
10 communication apparatus sets transmission-rate-representing
variable n to, for example, an initial value of 1 before
proceeds to step S13. In step 513, the NFC communication
apparatus transmits a polling reguest frame at the n-th
transfer rate {(hereinafter referred to alsoc as the n-th rate,
15 if needed), and proceeds to step S14. In step 514, the NFC
communication apparatus determines whether a polling
response frame has been transmitted at the n-th rate from
another apparatus.
In step 514, when it is determined that the polling
20 response frame has not been transmitted from the other
apparatus, that is, for example, when another apparatus
close the NFC communication apparatus cannot perform
communication at the n-th rate, and a polling response frame

in response to the polling request frame transmitted at the

25 n~th rate is not sent back, the NFC communication apparatus



the target, and recognizes the target to be communicatable at the n-th
rate. Here, after the NFC comruni cati on apparatus recognizes, 15 in step
S15, the NFCID of the passive node target and the target to be

comuni catable at the n-th rate, it (tenporarily) determi nes that the
transfer rate between it and the target is the n-th rate, and perforns
comuni cation wth the target at the n-th rate unless the transfer rate is
20 changed by the command FSL_REQ ;@t&g that, proceeding to step S16, the
NFC commruni cation apparatus transmts the command DSL REQ at the n-th
rate to the target (passive node target) corresponding to the NFCI D
recogni zed in step S15. After this sets the 25 target to be in the desel ect
state soskhpt oHert atgees 8d6sto 337 aod pasperdst topsktepn§lBequest franes
whi ch are subsequently transmtted, the NFC conmuni cation apparatus
proceeds to Atepy SI7. step sthh Stent e NEClebarmbnedt Foat appapal 189
receives 5 the response DSL RES which s sent back for the command DSL
REQ t r an¥RFPPBES ﬁréﬂéph8§GbﬁPBWFéapémééFege?ttGhﬁenlﬁh refe §&88 ect state
by the copmand DSLWREQ and proceeds t% step g ste%1£§& t he NFC
connunlcEFFoﬁtQEﬁaPBPH§aHE?erﬁPﬁEslslo Rﬁe?ﬁ@@p pr@ El'eARCHEE Lt i me has

el apsed since the (fransyisslonygl Lhe RQlLing Leduest fram at the n-th

perform communication at the n-th rate, and a polling
response frame in response to the polling request frame
transmitted at the n-th rate is sent back, the NFC
communication apparatus proceeds to step 515, and recognizes

10 the NFCID of a target in passive mode, with the other
apparatus, which has sent back the polling response frame as
the target, and recognizes the target to be communicatable
at the n-th rate.

Here, after the NFC communication apparatus recognizes,

15 in step 515, the NFCID of the passive mode target and the
target to be communicatable at the n-th rate, it
{(temporarily) determines that the transfer rate between it
and the target is the n-th rate, and performs communication
with the target at the n-th rate unless the transfer rate is

20 changed by the command PSL_REQ.

After that, proceeding to step S16, the NFC
communication apparatus transmits the command DSL REQ at the
n-th rate to the target (passive mode target)_corresponding
to the NFCID recognized in step S15. After this sets the

25 target to be in the deselect state so that the target does



in step S13. Here, the predetermned tine in step S18 can be a tinme of
zero or greater. If the NFC comuni cation apparatus has determned in 15

step S18 that the predeterm ned tine has not el apsed since t

he

transm ssion of the polling request frane at the n-th rate in step S13,
returns to step S13, and repeatedly perfornms processing in steps S13 to
20 repeatedly

S18. In this process, the processing in steps S13 to S18 is

it

per f ormed, whereby the NFC conmuni cati _apparatus can receive polling
response frames transmtted wth types of timng in different tine slots,
as illustrated by Fig. 11. Alternatively, if the NFC commrunication

apparatus has 25 determined in step S18 that the predetermned tine has -
50 el apsetl sespenthéot pahdingsirequestt heapek| whgchequessubsaymengtl vt he
n-th rate in step S13, it proceeds to step S19, and determ nes whet her

vari abl ethapsmagtiad, t 6hiet ¥FRagrriingRGa onopPRArptUShPINFESESN NI cat i on
apparatus has determned 5 that variable n is not equal to the maximnmu
val ue N, SERBt Sild- when variable n is less than the maxi num val ue N,

proceeds to step S20 and allows_variable n to
returning to 58ept®a3SlGuptiaguiht| FOMBrREE3EIAY 2PRAEREPS 583SLESB20 i s

m
it

be incremented by 1 before

repeat edly perforned. re,.th rocessi in_ste S13 to O0is
ehedt oo BEFPOREAPSMREE Y LD RECSEoHAFkalrn 5 SPEIEES r ansm t s

10

15

20

25

DSL_REQ transmitted in step S16 from a target set to be in’
the deselect state by the command DSL REQ, and proceeds to
step S518.

In step 818, the NFC communication apparatus determines
whether a predetermined time has elapsed since the
transmission of the polling request frame at the n-th rate
in step S13. Here, the predetermined time in step S18 can
be a time of zero or greater.

If the NFC communication apparatus has determined in
step S18 that the predetermined time has not elapsed since
the transmission of the polling regquest frame at the n-th
rate in step S13, it returns to step S13, and repeatedly
performs processing in steps S13 to S18.

In this process, the processing in steps S13 to S18 is
repeatedly performed, whereby the NFC communication
apparatus can receive polling response frames transmitted
with types of timing in different time slots, as illustrated
by Fig. 11,

Alternatively, 1f the NFC communication apparatus has

determined in step S18 that the predetermined time has



polling request frames at N transfer rates and receives polling response
frames sent back at transfer rates. Alternatively, if the NFC comunication
apparatus has 15 determined in step S19 that variable Nis equal to the
maxi mrum val ue N, that is, when the NFC communi cation apparatus transmts
polling request frames at N N transfer rates and receives polling response
frames sent back at transfer rates, it proceeds to step S21 and perforns,
as a 20 passive node initiator, its_cqmgwnication process (passive-
node-initiator comuni cation process). This passive-node- initiator

comuni cation process is described later. After the passive-node-initiator
communi cation process ends, the NFC communication apparatus proceeds from
step S21elapsed SPnceahlbestopssviepieni A§ the PPéLLrOnEEALESE WARES whose

- 51 output is initiated in step S11, so that the process ends. Next, the
passi ve- #bdebeargEh pr6Ees8 BYePh81RFCLEORNDREEHE 6R &bFRr &tds P&9escri bed
with reference to the flowchart in Fig. 15. 5 In the assive-nnqe-target
process, dgEerrises Vhebhep vaziabifenNEE EHHﬁﬁnFEaPFéngéﬁﬁQFQtﬁé $&t s

vari abl e n, which repreaents a Eransfer rate, . to r exa an initial

val ue of °% Nandlpr 58&el&Ct GoRfEp §§§?°PnaEPéﬁa§%§:h%%edﬁﬁer g§ﬁ9unication
oPpar ot U SLIL DB LI 2 ROLLING. LSS Ml YR LN Pt i,
when wvariable n is less than the maximum value N, it
proceeds to step $20 and allows variable n to be incremented
by 1 before returning to step S13. Subseguently, processing
in steps 813 to 820 is repeatedly performed.

10 Here, the processing in steps S13 to S20 is repeatedly
performed, whereby the NFC communication apparatus transmits
polling request frames at N transfer rates and receives
polling response frames sent back at transfer rates.

Alternatively, i1f the NFC communication apparatus has

15 determined in step 819 that variable N is eqgual to the
‘maximum value N, that is, when the NFC communication
apparatus transmits polling request frames at N N transfer
rates and receives polling response frames sent back at
transfer rates, it proceeds to step S21 and performs, as a

20 passive mode initiator, its communication process (passive-
mode-initiator communication process). This passive-mode-
initiator communication process is described later.

After the passive-mode-initiator communication process
ends, the NFC communication apparatus proceeds ffom step 821

25 to S22, and stops outputting the electromagnetic waves whose
k]



apparatus which serves as a passive node initiator. If the NFC

conmmuni cati on apparatus has determned in step S32 that no polling request
frame has been transmitted fromthe passive node initiator, that is, when,
for exanple, 15 another apparatus close the NFC comuni cati on appar at us
cannot perform comuni cation at the n-th rate, and thus cannot transmt a
polling request frane at the n-th rate, it proceeds to step S33 and the
NFC communi cation apparatus determ_n whet her variable nis equal to its
maxi mum val ue 20 of N. If the NFC comruni cati on apparatus has determ ned in
step S33 that variable n is not equal to the maxi numvalue N, that is,
when variable n is less than the maxinumvalue N, it proceeds to step S34
and al | onetpaki abl énatiatbd innstepeRildd Bp IhB&f e PEPGERISN§RES -step S32.
Subsequently, 25 processing in steps S32 to S34 is repeatedly perforned. -
5 2 - Alternadfexel ythe fPapel REaedemtareat i BRoapparay ushfaFCdet ermi ned in
step S33 that variable nis equal to the, maxinumvalue N, it returns to
step SI ERAETENHSEHLERt RPPAFBpES 45t RESFraLESs g Fefeesacssta §&34. In
ot her morgs, g in this,groiﬁss, until a polling request frame which is
transm t £e8¥aR24hy1BnE18F tRe N transfer rates can be received, the

e S ENTIE SNERE S JE NN A BN
transnitggq’f%gglﬁFea%%%%%nggg%iBgi%E%% %tus sefs variable n, which
represents a transfer rate, to, for example, an initial
value of 1, and proceeds to step S32. 1In step S32, the NFC
communication apparatus determines whether a polling request
10 frame has been transmitted at the n-th rate from another
apparatus which serves as a passive mode initiator.

If the NFC communication apparatus has determined in
step $32 that no polling request frame has been transmitted
from the passive mode initiator, that is, when, for example,

15 another apparatus close the NFC communication apparatus
cannot perform communication at the n-th rate, and thus
cannot transmit a polling request frame at the n-th rate, it
proceeds to step S33 and the NFC communication apparatus
determines whether variable n is equal to its maximum value

20 of N. If the NFC communication apparatus has determined in
step $33 that variable n is not equal to the maximum value N,
that i1s, when variable n is less than the maximum value N,
it proceeds to step S34 and allows variable n to be

incremented by 1 before returning to step S32. Subsequently,

25 processing in steps 832 to 834 is repeatedly performed.



that is, when the NFC communi cation apparatus nornmally receives a polling
request frame at the n-th rate, it proceeds to step 535, and the NFC
comuni cation apparatus determ nes that the transfer rate between
initiators is the 15 n-th rate, and generates its NFCI D based on random
nunbers before proceeding to step S36. In step S36, the NFC conmunication
apparatus transmts a polling response frame in which its NFCID is
| ocated, at the n-th rate, and proce to step S37. 20 Here, after the
NFC communi cation apparatus transnmts he polling response frane at the
n-th rate in step S36, it perforns comunication at the n-th rate unless
it is instructed to change the transfer rate such that the conmand PSL
REQ i s transmiitennsibneilie pAstheeNABdecmminigabion28PPAratep B8%, the NFC
communi cati on apparatus determ nes - 53 whether the command DSL REQ has
been traAgkerrdact ¢m cheP Fassihatnyge ihile &t 65, aNd1h&® d¥Cermi ned t hat
the command, has not been transmtted, it retyrns to step S37 and waits
for the PEHIENE DSLUREDt & Th& SHIERSNITO SFOFr Grh BRE FROSEGESH tiyde
initiator. Also, en it is determned i tep 7 that th co d DSL
REQ has. BEBRALSRiEM PEOESPRONGL e PRe0n S 3T0de Sobiti ot HEPaEs rvhen
t he C co ni_cation appar tgg reﬁﬁy¥Fs t he cQ nd DSbéggg.the NFC
co i cali & 1foP§8§§F§fu§n%ﬁ c8e&f8107% E5B5ST I HFaldhi®s *the response
transmitted at any one of the N transfer rates can be
received, the processing in steps 831 to S$34 is repeatedly
performed.
If it is determined in step S32 that a polling request
10 frame has been transmitted from a passive mode initiator,
that is, when the NFC communication apparatus normally
receives a polling request frame at the n-th rate, it
proceeds to step S35, and the NFC communication apparatus
determines that the transfer rate between initiators is the
15 n-th rate, and generates its NFCID based on random numbers
before proceeding to step $S36. In step 536, the NFC
communication apparatus transmits a polling response frame
in which its NFCID is located, at the n-th rate, and
proceeds to step S37.
20 " Here, after the NFC communication apparatus transmits
the polling response frame at the n-th rate in step 836, it
performs communication at the n-th rate unless it is
instructed to change the transfer rate such that the command

PSL REQ is transmitted from the passive mode initiator.

25 In step 837, the NFC communication apparatus determines



DSL RES to the command DSL REQ and enters the deselect state before
proceeding to step S39. In step S39, the NFC comruni cati on appar at us
perfornms, as a passive node target, its comruni cation process 15
(passi ve- node-target comruni cati on process). After it ends the

passi ve- node-t arget conmuni cation process, the process ends. The

passi ve- node-target conmunication process is described |later. Next, the
active-node-initiator process by the 20 conmuni cati on apparatus is
described with reference to the flowhart in Fig. 16. In the
active-node-initiator process, in each of steps S51 to S61, processing
simlar to that in each of steps SlI to S21 in the passive-node initiator
process WhefFhgr Ihei§ogaapérP§EaB&Q hast kecpassrremidded Aircmattde process
in Fig. 14, - 5 4 the NFC communi cati on apparatus continues outputting

el ect r onBgfELve RadeslDAtiRtPRe BREcESS E84SITTREattPFe PRGSO MRPG at or
process differs |jn that onlﬁ when the NFC connunicati%g appar at,us

transni t 828aPatdBeS™ tranEPELttE%| dbt FEANGRSL € "&FEs 53In 38th¥RSr ds, in
step S51, the, NFC co nicat | apparatus initiat out put of

ol oot r omiGReChE FRTBENISPLy- RER1 tn Ben g “ABEMVE RO LON (it BRS5 - 38ess | s
perfqgned ghen . Lntstep Sl in the above Fig. 13, the el ectromagneti c waves
10 are nBP aeﬁg&Féa.ogpecifically, in step S1 in Fig. 13, the

Also, when it is determined in step 537 that the
éommand DSL REQ has been transmitted from the passive mode
initiator, that is, when the NFC communication apparatus
receives the command DSL REQ, the NFC communication

10 apparatus proceeds to step $38. It transmits the response
DSL_RES to the command DSL_REQ, and enters the deselect
state before proceeding to step S39.

In step S39, the NFC communication apparatus performs,
as a passive mode target, its communication process

15 (passive-mode-target communication process). After it ends
the passive-mode-target communication process, the process
ends. The passive-mode-target communication process is
described later.

Next, the active-mode-initiator process by the NFC

20 communication apparatus is described with reference to the
flowchart in Fig. 16.

In the active-mode-initiator process, in each of steps
851 to S61, processing similar to that in each of steps 511
to 821 in the passive-mode initiator process in Fig. 14 is

25 performed. In the passive-mode initiator process in Fig. 14,



NFC communi cation apparatus initiates output of electromagnetic waves in
step S51 when the el ectromagnetic waves are not detected. Accordingly,
processing in steps Si  and S51 corresponds to the above initial RFCA
processing. 15 After that, proceeding to step S52, the NFC conmunication
apparatus sets variable n, which represents a transfer rate, to, for
exanple, an initial value of 1, and proceeds to step S53. In step S53, the
NFC communi cation apparatus transmts, . polling request frame at the n-th
rate 20 and stops outputting the el ectromagnetic waves (hereinafter
referred to al so as performng RF-off process, if needed), and proceeds to
step S54. Here, in step S53, before transmtting the polling request

frame, t RBENEECCEAMTIHNESREHANaPPRAARGYSUSERLEREES25ULPYEEL@Escri bed acti ve
RFCA proci%sing toinitiate the - 55 output of the el ectronmagnetic waves.

However , SHRERTGRAPRBFEC Way¥est RBLLhi L8 PYArgesofnEs -t hdhgc ATk VRFCA
processi ng .does. not need to be rformed since the output of the

bl ot onBUHETTELrAGEe R aE LRr a8y CEeen TH EPAEea by PAPR &he NFRrcA
processin

g di t h i i t S d S51 | t
S54, the® CS%%%%Eﬂ?eQ??gﬁggﬁggrgﬁgﬁgﬁikggﬁ%ﬁgidg§%eg eP%EPB IIing ?eggonse

fra ha i1t the n-th rate from anot her apparatus. 10
Vhezq1t ?%Qggggﬁégﬁéghknggyg%'854 that the polling

In other words, in step S51, the NFC communication
apparatus initiates output of electromagnetic waves. Step
551 in the active-mode-initiator process is performed when,
in step S1 in the above Fig. 13, the electromagnetic waves

10 are not detected. Specifically, in step S1 in Fig. 13, the
NFC communication apparatus initiates output of
electromagnetic waves in step S51 when the electromagnetic
waves are not detected. Accordingly, processing in steps Sl
and S51 corresponds to the above initial RFCA processing.

15 After that, proceeding to step 852, the NFC
communication apparatus sets variable n, which represents a
transfer rate, to, for example, an initial value of 1, and
proceeds to step S53. 1In step S53, the NFC communication
apparatus transmits a polling request frame at the n-th rate

20 and stops outputting the electromagnetic waves (hereinafter
referred to also as performing RF-off process, if needed),
and proceeds to step S854.

Here, in step S53, before transmitting the polling
request frame, the NFC communication apparatus uses the

25 above-described active RFCA processing to initiate the



response franme has not been transmtted fromthe other apparatus, that is,
for exanple, when another apparatus close to the NFC conmuni cation
apparatus cannot perform comrunication at the n-th rate, and a polling
response frame 15 to the polling request frane transmtted at the n-th rate
is not sent back, the NFC conmunication apparatus skips over steps S55 to
S57 and proceeds to step S58. Also, when it is determned in step S54 that
the polling response frame has beeq_%{ nsmtted at the n-th rate 20 from
the other apparatus, that is, for exanple, when another apparatus close to
t he NFC conmuni cati on apparatus cannot perform conmunication at the n-th
rate, a polling response frame to the polling request frame transmtted at
the n-thoutpté p§ Sbat ebackromhgnmECccuateni. catliovrveppavacns vprdebdds 25 to
step S55. the NFC communication apparatus regards the - 56 other
appar at ug, 1ghtbr sepdsaba¥RlvBeofollli Ker espaiseREFCENProcgssdndadioeve node
target, recognizes the NFCID of the target based on an NFCID | ocated in

t he pol | PA§ PESPoRSePPr RRELCAMAD FéBEGnILEs LR UtaPdet o be communi catabl e
at the n-th rate. 5 Wien, in step S55, the NFC conmuni cation apparatus

r ecogni z&4$SFRECRRENBLSF Wﬁé‘eéci‘ﬁﬁeaiﬁﬁé‘dﬁ’a%@? 3Rd s e Qﬂ’géf‘lF&aﬁe

co icgkégle at the n-th rate, it de%er ines that .the.transfer rate

bet wetn nBTPRESPAPgeFOrESPREPAITA tPal8® RAGCHESF-EEmE Pe SRS Eat i on
with the_t rgg& at the n-th 10 rate unless the transfer rate is changed by
t he conmBf :

In step 554, the NFC communication apparatus determines
whether a polling response frame has been transmitted at the
n-th rate from ancther apparatus.

10 When it is determined in step S54 that the polling
response frame has not been transmitted from the other
apparatus, that is, for example, when another apparatus
close to the NFC communication apparatus cannot perform
communication at the n-th rate, and a polling response frame

15 +to the polling request frame transmitted at the n-th rate is
not sent back, the NFC communication apparatus skips over
steps 855 to 557 and proceeds to step S58.

Also, when it is determined in step S54 that the
polling response frame has been transmitted at the n-th rate

20 from the other apparatus, that is, for example, when another
apparatus close to the NFC communication apparatus cannot
perform communication at the n-th rate, a polling response
frame to the polling request frame transmitted at the n-th
rate is sent back, the NFC communication apparatus proceeds

25 to step 855. the NFC communication apparatus regards the



FSL REQ After that, proceeding to step S56, the NFC comunication
apparatus initiates output of electromagnetic waves by the active RFCA
processing, and transmits the 15 command DSL REQ at the n-th rate to the
target (active node target) having the NFCID recognized in step S55. This
sets the target to be in a deselect state of not responding to polling
response franes which are subsequently transmtted. After that, the NFC
comuni cati on apparatus perforns the Rz 20 of f processing, and proceeds
fromstep S56 to S57. In step S57, t heé NFC comuni cati on apparatus receives
t he response DSL RES which is sent back for the conmand DSL REQ transmtted
in step S56 fromthe target set to be in the deselect state by the command
DSL_REQ obhédrpeppazdsuse wRicht ¢gngssbacks the |gplshiapy S58sPemee NFgme,
conmmuni cati on apgaratus determ nes whether a Eredetern1ned time has
el apsed ﬁ?oﬁﬂtﬁ@ lVﬁaﬁ@ﬁﬁs§aéﬁeéf FRECHBIFPAGTABQUESEDS PAnERGt LRRESH- t h
rate in step 5 When it is determned in step S58 that the
predeterﬁ?ﬁ%ﬁ PPn@nhQECEBtl@FéE@@dl9thPrBﬁ#4H89tF§ﬁ§HP§§|Sﬁamﬁﬁ £hé
pol ling request fra the n-th rate in ste g process returns to
Step Se3recEsiamanthy. | tBFSEEsEPnBe PAmERa3 6 a835  Fo 2858 APL P ShoSPEaly
perfqrmed. 1QAlternativelyosshen, Ltghs dehenm 08d; b0 sLeR o8t hat
recognizes the NFCID of the active mode target and the
target to be communicatable at the n-th rate, it determines
that the transfer rate between it and the target is the n-th
rate, and performs communication with the target at the n-th
10 rate unless the transfer rate is changed by the command
PSL_REQ.
After that, proceeding to step $56, the NFC
communication apparatus initiates output of electromagnetic
waves by the active RFCA processing, and transmits the
15 command DSL_REQ at the n-th rate to the target {active mode
target) having the NFCID recognized in step S55. This sets
the target to be in a deselect state of not responding to
polling response frames which are subsequently transmitted.
After that, the NFC communication appafatus performs the RF-
20 off processing, and proceeds from step S56 to S57.
In step S57, the NFC communication apparatus receives
the response DSL RES which is sent back for the command
DSL_REQ transmitted in step S56 from the target set to be in
the deselect state by the command DSL REQ, and proceeds to

25 step 858.



the predetermned tinme has el apsed fromthe transm ssion of the polling
request frame at the n-th rate in step S53, the NFC comrunication
apparatus proceeds to step S59 and determ nes whether variable n is equal
toits maximumvalue 15 of N. Wien it is determned in step S59 that
variable nis not equal to the maxi mumvalue N, that is, when variable n
is less the maxi num val ue N, the NFC communi cation apparatus proceeds to
step S60 and allows variable n to be %ﬁcgenented by 1 before returning to
step S53. Subsequently, processing 2071'n steps S53 to S60 is repeatedly
perfornmed. Here, the processing in steps S53 to S60, whereby the NFC
communi cation apparatus transmts polling request frames at N transfer
rates and reckt vatepddds ngthedpohseofmanesat Semt appekates t dapsfmineat es. 25
Alternativelg, when it is determned in step S59 that - 58 variable nis
equal tovhaEhatixgnbredatraeminedhtimpshagheparered KFemcéhfuni cation
apparatus transmts polling request franmes at N N transfer rates and

recei vestBanFRagSie8pehsthef PareindehedBgek AraPeapsf ERer BréS, TRRE NFC
communi cation 5 apparatus proceeds to step S61, perforns, as an active nobde
i nitiatot# FFEPCEggunication process (the active-node- initiator

commun cal, orpLESEES). S stbregurniLy iy Peapracess The L
an activgiggggéggggg& Eﬁﬁgeﬁgsbonh81§5§ed vet from the transmission

of the polling request frame at the n-th rate in step S53,

the process returns to step S53. Subsequently, processing

in steps 853 to S58 is repeatedly performed.

10 Alternatively, when it is determined in step S58 that
the predetermined time has elapsed from the transmission of
the polling regquest frame at the n-th rate in step S53, the
NFC communication apparatus proceeds to step S59 and
determines whether variable n is equal to its maximum value

15 of N. When it is determined in step S592 that wvariable n is
not equal to the maximum value N, that is, when variable n
is less the maximum value N, the NFC communication apparatus
proceeds to step S60 and allows variable n to be incremented
by 1 before returning to step S$53. Subsequently, processing

20 in steps S53 to S60 is repeatedly performed.

Here, the processing in steps S53 to $60, whereby the
NFC communication apparatus transmits polling request frames
at N transfer rates and receives polling response frames
sent back at transfer rates.

25 Alternatively, when it is determined in step 559 that



communi cation apparatus is described with reference to the flowhart in
Fig. 17. In the active-node-target process, in each of steps S71 to S79,
processing simlar to the case of steps S31 to S39 15 in the passive-node
is perfornmed. Although, in the passive node-target process in Fig. 15, the
NFC communi cation apparatus transmts data by perform ng | oad nodul ation
on the electromagneti c waves output by the passive nbde initiator, the
active-node-target process differs inddat 20 the NFC communi cation
apparatus transmts data by outputting el ectronagnetic waves by itself. In
other words, in the active-npde-target process, in each of steps S71 to
S75, processing simlar to the case of the steps S31 to S35 in Fig. 15 is
perforneaarzsb?xﬁtérlgr@qggé| fig thesmepimey, vehueNNc Ebatudiscathen - 59
apparatus_proceeds to step S76, initiates output of _electromagnetic waves
by the aEPPv@FﬁFGQmBPBé§§gFﬁ§ aaﬁéraFPén§ﬁ??§métﬁoPpﬂﬁgn€e§ﬁﬁﬁ§§tfrane in
which its NFCID is__ |ocated, at the n-th rate. In step,S76, the NFC 5
connunlcgfﬁﬁﬁSaﬁEaWaNugrﬁﬁﬁfSFnﬁaPFSOPdeFSE§§§PﬁgP8ﬁ&ln€r6€§€8§5?0 step

oS e DS R SRRRR Mo L
PanF%?gg 5%'S%Estp%o88€33”9010t5§Ls§§Q per B%%%?]%%egnfE%%E%gema%tiVe-nnde

initiator, its communication process (the active-mode-
initiator communication process), and subsequently ends the
process. This active-mode-initiator communi;ation process
is described later. |

10 Next, an active-mode-target process by the NFC
communication apparatus is described with reference to the
flowchart in Fig. 17.

In the active-mode-target process, in each of steps 871

to S79, processing similar to the case of steps S31 to S39

15 in the passive-mode is performed. Although, in the passive-
mode~target process in Fig. 15, the NFC communication
apparatus transmits data by performing load modulation on
the electromagnetic waves output by the passive mode
initiator, the active-mode~target process differs in that

20 the NFC communication apparatus transmits data by outputting
electromagnetic waves by itself.

In other words, in the active-mode-~target process, in

each of steps S71 to 575, processing similar to the case of

the steps S31 to S35 in Fig. 15 is performed.

25 After processing in step S$75, the NFC communication



instruct the NFC comuni cation apparatus to change the transfer rate. In
step S77, the NFC conmmuni cation apparatus determ nes whether the conmand
DSL REQ has been transmtted fromthe 15 active node initiator. If the NFC
comuni cati on apparatus has determ ned that the command has not been
transmtted, it returns to step S77 and waits for the command DSL_REQ t o
be transmtted fromthe active node initiator. Alternatively, if the NFC
communi cation apparatus has 20 determggied in step S77 that the command
DSL_REQ has not been transmtted fromthe active node initiator, that is,
when the NFC comruni cation apparatus has received the DSL_REQ it
proceeds to step S78, initiates output of electronagnetic waves by the
acti ve REpPAapebueseragecdAdteor 8RsHi B4 61 hén25ipEsF0RTEPBELORES to the
command DSL REQ Also, in step S78, - 60 the NFC commrunication apparatus

per f or rsERECBEPIBEBEESS] HVeanBYhERENBS LA VB REFBCPLOCEEE 1HEH 08 pr oceedi ng
to step S79. In step S79, the NFC communi cati on apganatusﬁﬁerforns, as an
active nb8BREREEEL 2 PPLlABENGRPEARSENIpRBEedE FRLLPVEESESNTHAD- t4r get

ends. "t hORRERonfEnELa: O ARE&rat 68 BRED FUB- pEBESREC The o F1oceSS
activ -nnde-tangg%§PconnuniCﬁtion grocessgggo%%scribed l.ater.. Next, the

passite- BT Br “BBRAPEaPEEACHPEC OPFRCERE 1 8Pef™21 in Fig. 14
I's described. uytheLeleLgneg,to
Here, after transmitting the polling response frame at
the n-th rate in step S76, the NFC communication apparatus
performs communication at the n-th rate unless the command
10 PSL REQ is transmitted from the active-mode initiator to
instruct the NFC communication apparatus to change the
transfer rate.
In step 877, the NFC communication apparatus determines
whether the command DSL REQ has been transmitted from the
15 active mode initiator. If the N¥C communication apparatus
has determined that the command has not been transmitted, it
returns to step S77 and waits for the command DSL REQ to be
transmitted from the active mode initiator.
Alternatively, if the NFC communication apparatus has
20 determined in step S77 that the command DSL_ REQ has not been
transmitted from the active mede initiator, that is, when
the NFC communication apparatus has received the DSL REQ, it
proceeds to step 578, initiates output of electromagnetic
waves by the active RFCA processing, and transmits the

25 response DSL RES to the command DSL REQ. Also, in step S78,



the flowharts-in Fig. 1B and Fig. 19. The NFC comuni cati on appar at us,
which is a passive node initiator, selects an apparatus (hereinafter
referred to as an apparatus of interest, if needed) with which it 15 wll
comuni cate, from anong the targets having NFCIDs recognized in step S15
in Fig. 14, and proceeds to step S92. in step S92, it transmts the
command WJP-REQ to the apparatus of interest, whereby, by transmtting the
command DSL-REQ in step S16 in Fig;_%ﬁ}_jhe desel ect state of the 20
apparatus of interest, which has been set to be in the deselect state, is
rel eased (hereinafter referred to as waked up, if needed). Subsequently,
after the NFC communi cati on apparatus waits for the apparatus of interest
to transkbe NRE rempunieatiSn\W\OPPREStLS pkefosmeaRd -AOE REQCESEipdoceeds
fromstep S92 to - 61 S93 _and receives the response WJP_RES before
proceedi Agdt Becomep sodesphestestats, PeheTRFEIOSARGRNGatiCo s tePp&r/dt-us
transmts the_command ATR REQ to the apparatus of interest. After the NFC
comuni cat i onlRppefRt &2 nathe ¥br AR AGRE+EPuIPBRTRRFEr BSELPE™Er ansnit
the response ATR RES to , the connan%EATR REQ, it .proceeds frOﬁl%L%p S94 to
S95 and 2FelBi #E51VReMPEEpSALECATRIRES CORE SR K8 PIRGTES t(RETRIEE™

COmDL <3k S8R ug ] L 2BRRALS Of et sal pushang e command
target communication process ends, the NFC communication
apparatus ends its process. The active-mode-target
communication process 1s described later.

Next, the passive-mode-initiator communication process

10 in the step S21 in Fig. 14 is described with reference to
the flowcharts in Fig. 18 and Fig. 19.

The NFC communication apparatus, which is a passive
mode initiator, selects an apparatus (hereinafter referred
to as an apparatus of interest, if needed) with which it

15 will communicate, from amcng the targets having NFCIDs
recognized in step S15 in Fig. 14, and proceeds to step S92.
In step S92, it transmits the command WUP_REQ to the
apparatus of interest, whereby, by transmitting the command
DSL_REQ in step 516 in Fig. 14, the deselect state of the

20 apparatus of interest, which has been set to be in the
deselect state, is released (hereinafter referred to as
waked up, if needed).

Subsequently, after the NFC communication apparatus
waits for the apparatus of interest to transmit the response

25 WUP RES to the command WUP REQ, it proceeds from step S92 to



wher eby the NFC comruni cati on apparatus and the apparatus of interest
recogni ze a transfer rate at which both can comunicate with each ot her
After that, proceeding fromstep S95 to S96, the NFC 15 conmuni cati on
apparatus transmts the command DSL_REQ to set the apparatus of interest
to be in the deselect state. After the NFC conmunicati on apparatus waits
for the apparatus of interest to transmt the response DSL_RES to the
command DSL REQ it proceeds fron1sLe% S96 to S97 and 20 receives the
response DSL_RES before proceeding to gtep S98. In step 598, the NFC
communi cati on apparatus determ nes whether to have selected all the
targets having NFCIDs recognized in step S15 in Fig. 14, as apparatuses of
i nt er est §98nasdepessiverf thRerREpoBsANHPCRESORCapFar REGSS291REs t@et er ni ned
in step S98 that some targets have not been - 62 selected as apparatuses
of intere&sepy8P4.it IneStiPRsSPE,stBp NEG1CORMYNIERESPT FBPAR2&MFar at us of
interest, one of the targets which_have not been sel ected.,as apparatuses
of inteF&3Rspéts ShBsEUBALAYATE RELaFCOptbEe8PPAG Y BfednERIEST -
Alternatively, |f the NFC conmuni,cation aggaratus hag determned in step
S98 t hat ATFR*sEBE BEt, CPMMHRL CaLLEEt 8BPATAS USpPEaratuses &% nterest, al
the targets haying the NFCIgB reco nizeg in step S15 i g 14, that is,
when 1 he®PRRE2L BT i&&??5ﬁs pﬁgrgfggsg% hgﬁﬁegeﬁﬁgnggnﬁg d%E?RFﬁEQ 10 and
the resp%ﬂ%ecégﬁaﬁgsAWkiﬁEakli%h%r%%ggggsz%%!g%ebh%94 to 595 and
receives the response ATR_RES.
As described above, the NFC communication apparatus and
the apparatus of interest exchange the command ATR REQ, in
10 which an attribute is located, and the response ATR REQ,
whereby the NFC communication apparatus and the apparatus of
interest recognize a transfer rate at which both can
communicate with each other.
After that, proceeding from step S85 to S96, the NFC
15 communication apparatus transmits the command DSL_REQ to set
the apparatus of interest to be in the deselect state.
After the NFC communication apparatus waits for the
apparatus of interest to transmit the response DSL RES to
the command DSL REQ, it proceeds from step S$96 to 597 and
20 receives the response DPSL RES before proceeding to step S98.
In step 898, the NFC communication apparatus determines
whether to have selected all the targets having NFCIDs
recognized in step 815 in Fig. 14, as apparatuses of

interest, in step S91. If the NFC communication apparatus

25 has determined in étep S98 that some targets have not been



NFClI Ds recogni zed, and this enables each target to recognize a

comuni catabl e transfer rate, etc., it proceeds to step 599. The NFC
comuni cati on apparatus selects an apparatus (apparatus of interest) with
whi ch t he NFC comruni cation 15 apparatus wi |l conmunicate, from anong the
targets with which the NFC conmuni cati on apparatus exchanges the command
ATR REQ and the response ATR RES, and proceeds to step S100. In step 5100,
the NFC communi cation apparatus transmg4s the command WUP REQ and this
transmts the command DSL REQ 20 in step S96, whereby the apparatus of
-interest, which is set to be in the deselect state, is waked up. The NFC
communi cation apparatus waits for the apparatus of interest to transmt

t he respgasechPEr RESAEPParREVESAMAA] IADPIRED, Y&fkd 1fr SEE8E ST LOMSSEEp 5100
to S101. It receives the response 25 WJP RES t hereto and proceeds to step
5111 in BPY, 2od sedgsctynastep 8PPRrathe RECIEERFESICeatPEn %dppiLat us
determi nes whet her ;to change a ﬁonnuni atiog paraneter, such _as a transfer

rate, intRREeEasEhSFhCBANENPO.t PRGEVWPEHSECHED S5pAPRATETEF S nldrest. 5 Here,
t he NFC ¢onmmuni ati%n ag ﬁratus Qgs receL&ed t he reagpnse ATR R%S in step
S95 in Fr§tei8stadftrec 5 PLERENY ¥q o § 18 Lo PAPEFSSIE M5cAEETE R Y he

A L S AT TRt S T RN L R
ConnuniC%%kggmgggar%hu%tggnsggnqugkgagg @%%%’qun it has selected,
as apparatuses of interest, all the targets having the
NFCIDs recognized in step S15 in Fig. 14, that is, when the
NFC communication apparatus exchanges the command ATR REQ
10 and the response ATR RES with all the targets having the
NECIDS recognized, and this enables each target to recognize
a communicatable transfer rate, etc., it proceeds to step
§99. The NFC communication apparatus selects an apparatus
(apparatus of interest) with which the NFC communication
15 apparatus will communicate, from among the targets with
which the NFC communication apparatus exchanges the command
ATR REQ and the response ATR RES, and proceeds to step S100.
In step S100, the NFC communication apparatus transmits
the command WUP_REQ, and this transmits the command DSL_REQ
20 in step $96, whereby the apparatus of interest, which is set
to be in the deselect state, is waked up. The NFC
communication apparatus waits for the apparatus of interest
to transmit the response WUP_RES to the command WUP_REQ, and
proceeds from step S100 to S101. It receives the response

25 WUP_RES thereto and proceeds to step 8111 in Fig. 19.



exanpl e, the apparatus of interest, at a transfer rate higher than the
present transfer rate, it determnes in step Sill to change the

comuni cation paraneter in order to change the transfer rate to-the higher
transfer rate. Also, 15 when the NFC communi cati on apparatus can
communicate with, the apparatus of interest, at a transfer rate | ower than
the present transfer rate, and the present communi cation environnents
have hi gh noise |level, the NFC coann%%agion apparatus determnes in step
S111 to change the 20 comuni cation parameter so that the transfer rate is
changed to a lower transfer rate in order to |lower transm ssion error.
Even if comrunication is possible at a transfer rate different fromthe
present transkersitep eSbkl wedtne tIHEC NFanmeheainl eat appatppas at us and t he
apparatus of interest, the 25 conmmunication can be continued with the
present €ehashépes ghetharetanchangeda VRBAUNLCRSiga: PRFRRGESTEN SUEP Sil |
that the communication paraneter in the case of comuni cating with the
appar at ugsSo# Fﬁ@éﬁé@F,rﬁgﬁt i8, thReR2BReCEoRRTAIBACAGATY MWdtRoktenued

bet ween the NFC conmuni cati on apparatus and the apparatus of interest with
the pres@RP2EBRHANPEALPERTSBAr anet er unchanged, the NFC conmuni cati on

t Ki S112 to S114 and ds t t 115, If th
NG commun coEeERY obar S oo MR RLEar IR PAL= 165t ap 991 P5TchBfige t ho

ConnuniC%ggggnggrggﬁiﬁﬁsiEntggega§35 in Fig. 18, and recognizes,
based on the attribute located in the response ATR_RES, the
communication parameter such as a transfer rate at the
apparatué of interest can perform communication. When the

10 NFC communication apparatus can communicate with, for
example, the apparatus of interest, at a transfer rate
higher than the present transfer rate, it determines in step
S111 to change the communication parameter in order to
change the transfer rate to the higher transfer rate. Also,

15 when the NFC communication apparatus can communicate with,
the apparatus of interest, at a transfer rate lower than the
present transfer rate, and the present communication
environments have high noise level, the NFC communication
apparatus determines in step S111 to change the

20 communication parameter so that the transfer rate is changed
to a lower transfer rate in order to lower transmission
error. Even if communication is possible at a transfer rate
different from the present transfer rate between the NFC
communication apparatus and the apparatus of interest, the

25 communication can be continued with the present transfer



of communicating with the apparatus of interest, it proceeds to step S112,
and | ocates the changed conmmuni cation paraneter in the command PSL_REQ and
transmts the coomand to the apparatus of interest. The NFC conmuni cati on
15 apparatus waits for the apparatus of interest to transmt the response
PSL_RES to the command PSL_REQ before proceeding fromstep 5112 to 5113,
and receives the response PSL RES before proceeding to step 5114. In step
5114, the NFC conmuni cation apparatQ§(ﬁpques 20 the conmuni cation
paraneter, such as the transfer rate in the case of comunicating with the
apparatus of interest, to the value of the comunication paraneter |ocated
in the conmmand PSL REQtransmtted in step 5112. After that, the NFC
comruni catktenuappangeds communi cates with the apparatus 25 of interest in
accordance with the communication paraneter, - 65 such as the transfer
rate changed Whenaltels ndetepntnaed inl etepi BlékchBageshehe command PSL REQ
and the response PSL_RES. According to the exchange (negotiation) of the
conmmand SOPBUNRESLARE PREAMESEENdE PBE RESS PA SOFMUNGS a3 "Oh& 1ty ansf er
rate, for_ exanple, the encoding nethod in the enc%%in% unit, 16 (the
decodi ngthRi 8PPy 2tiRe ChodBIEREFRG: rBRRodS i WPERe thGd N9 and
t he | oad nodul ati on nit 20 &%he nmodul ati.ng. unit 13), etc., can. be
changad. 80 CRPEAPUEfabe HREDNERSC St APEREPG 4 p5% SERETRRNSL 208 (5
apparatus of interest with the present communication
parameter unchanged, the NFC communication apparatus skips
over steps S112 to 8114 and proceeds to step S115.
If the NFC communication apparatus has determined in
10 step S111 to change the communication parameter in the case
of communicating with the apparatus of interest, it proceeds
to step S112, and locates the changed communication
parameter in the command PSL REQ, and transmits the command
to the apparatus of interest. The NFC communication
15 apparatus waits for the apparatus of interest to transmit
the response PSL RES to the command PSL_REQ before
proceeding from step S112 to S113, and receives the response
PSL RES before proceeding to step S5S114.
In step 5114, the NFC communication apparatus changes
20 the communication parameter, such as the transfer rate in
the case of communicating with the apparatus of interest, to
the value of the communication parameter located in the
command PSL_REQ transmitted in step S112. After that, the

NEC communication apparatus communicates with the apparatus

25 of interest in accordance with the communication parameter,



step S115 and determ nes whether there is data to be transnitted to and
received fromthe apparatus of interest. |If it has determ ned that there
is no data, it skips over steps S116 and S117 and proceeds to step S118.
15 I f the NFC comruni cati on apparatus has determned in step S115 that
there is data to be transmtted to or received fromthe apparatus of
interest, it proceeds to step S116 and transmts the command DEP REQ to
the apparatus of interest. Here, in sfep S116, when there is data to be 20
transmtted to the apparatus of interest, the NFC comunicati on appar atus
transmts the data in a formlocated in the command DEP REQ The NFC
communi cation apparatus waits for the apparatus_ of interest to transmt

t he respensh BEPtREStransfiercsawanghapgepERnREQLUSr dBesdSPf Bdfist ep S116 to
S117, and receives the - 66 response DEP RES before proceeding to step
S118. AsuBésEpi bEdegsbaaIeehEDEoRRERAG BEPSRERESn@NChéher E§FERESSDEP RES are
exchanged between the NFC communi cati on apparatus and the apparatus of

i nt er est P3khBEEby 5 transmi ssion and reception of so-called real data are

erformed. In_ step_ 5118, the NFC comruni cati on ar at determn to
ghange t he co%%%ﬂf@%??ohopE??y?x??a?ﬂ% kﬁ%géEbﬁﬁgﬁPia?%iﬁhﬁpBQWQ?ﬁ Shas

det ergri neg, | 93t ep SHL8 ot L0 10,changs the comynigation party. that is,
transfer rate, for example, the encoding method in the
encoding unit 16 (the decoding unit 14), the modulating
methods in the modulating unit 19 and the load modulation
unit 20 (the demodulating unit 13), etc., can be changed.

10 After that, the NFC communication apparatus proceeds to
step S$115 and determines whether there is data to be
transmitted to and received from the apparatus of interest.
If it has determined that there is no data, it skips over
steps 5116 and S117 and proceeds to step S118.

15 If the NFC communication apparatus has determined in
step S115 that there is data to be transmitted to or
received from the apparatus of interest, it proceeds to step
$116 and transmits the command DEP REQ to the apparatus of
interest. Here, in step S116, when there is data to be

20 transmitted to the apparatus of interest, the NFC
communication apparatus transmits the data in a form located
in the command DEP_REQ.

The NFC communication apparatus waits fér the apparatus
of interest to transmit the response DEP RES to the command

25 DEP_REQ, proceeds from step $116 to S117, and receives the



data to be exchanged with, for exanple, the apparatus of interest, it
returns to step S111 and subsequently repeats simlar processing.
Alternatively, if the NFC communication apparatus has 15 determ ned in
step S118 to change the comunication party, that is, for exanple, when
there is not data to be exchanged wth the apparatus of interest, but
there is data to be exchanged wth another communication party, it
proceeds to step S119 and transmits the comand DSL_REQ or RLS_REQ to 20
the apparatus of interest. the NFC comruni cati on apparatus waits for the
apparatus of interest to transmt the response DSL RES or RLS RES to the
command DSL REQ or RLS REQ  proceeds fromstep 5119 to S120, and receives
t he respsfseonpsS . DRBSRES REEORESProseadingsEpi BEGPabdv8,: t he NFC
conmmuni cation apparatus -- 67 transmts the command DSL REQ or RLS REQ to
t he appar at ushdfdesarEredtaborer eblye t FerhargebEBsRERe2BRpal&t us of interest
is released fron1targeted apparﬁtuses Ln comunication with the _NFC
conmuni cAEFBANEEpRFAL iESa8rEhEXFRRPESHOPELHERBY ERE NS COPPEN1FE(Fe88ed by
t he conmand DS% REC%is et _to _be congumigatabke w%th %he initiator again
by the cBRR&ME U@lﬁ;ﬁEEﬁebﬁPpﬁrﬁﬁpaeP r efE5SEF by VTTE “C8mand RLS REQ i s
not et . to_be,communicatable w.th t?e initiatar _unle it xchanges the
2bove pof FRAGTE4UEL: 2P rarECERa BBl PEngC10°TA8RoRER T FRLE BN the
'nltlat0£6rformed.
In step 5118, the NFC communication apparatus
determines to change the communication party. If the NFC
communication apparatus has determined in step 5118 not to
10 change the communication party, that is, when there is still
data to be exchanged with, for example, the apparatus of
interest, it returns to step S111 and subsequently repeats
similar processing.
Alternatively, if the NFC communication apparatus has
15 determined in step S118 to change the communication party,
that is, for example, when there is not data to be exchanged
with the apparatus of interest, but there is data to be
exchanged with another communication party, it proceeds to
step S119 and transmits the command DSL_REQ or RLS REQ to
20 the apparatus of interest. the NFC communication apparatus
waits for the apparatus of interest to transmit the response
DSL RES or RLS_RES to the command DSL_REQ or RLS_REQ,
proceeds from step S119 to 5120, and receives the response

DSL _RES or RLS_RES.

25 As described above, the NFC communication apparatus



Cases in which a certain target is released from targeted apparatuses in
comuni cation with the initiator include, not only a case in which, as
descri bed above, the comand DSL REQ or RLS REQ is transmitted fromthe
initiator 15 to the target, but also, for exanple, a case in which near
field conmunicati on cannot be performed since the initiator and the target
are too far fromeach other. In this case, simlarly to the target

rel eased by the command RLS REQ the rget is not set to be

communi catable with the initiator 20 unless the target exchanges the above
polling request frame and polling response frame with the initiator. Here,
rel ease of a target which is not set to be conmmunicatable with the

i ni tiatokranpessst hbet apgeandn@SLhBED art REEoREEXERakge BREAFSIMENGTr equest
frame and the polling 25 response frane is hereinafter referred tqQ as
conpl et eintegeste| BRSESDLN §Be Fargase 28t thar gePaFRiteR Pé §§F3F856e15
communi catabl e again with the initiator such that the cqmmand gﬂ
transn1tF§aeB§eghérPﬂlF?éﬂSFegsaPEﬁﬁéF&??SréPe&?@munﬁcﬂFEQP Br& §§|ng |n

tep S12 t he NFC t ds t t S121 d
det br m nBECUAGTREN LA 0P EPATGEHS RAv IS CRACRPErBs + ERUBTER6d i n st ep

o US55 SO G e
reCOgniZ%gmﬁﬂniESBag%g hgtﬁighelinqﬁlgtggtaggg% by the command
WUP_REQ, but a target released by the command RLS_REQ is not
set to be communicatable with the initiator unless it
exchanges the above polling request frame and polling
10 response frame with the initiator.

Cases in which a certain target is released from
targeted apparatuses in communication with the initiator
include, not only a case in which, as described above, the
command DSL REQ or RLS _REQ is transmitted from the initiator

15 to the target, but also, for example, a case in which near
field communication cannot be performed since the initiator
and the target are too far from each other. 1In this case,
similarly to the target released by the command RLS_REQ, the
target is not set to be communicatable with the initiator

20 unless the target exchanges the above polling request frame
and polling response frame with the initiator.

Here, release of a target which is not set to be
communicatable with the initiator unless the target and the
initiator exchange the polling reguest frame and the polling

25 response frame is hereinafter referred to as complete



released, it returns to step S99 in Fig. 18. The NFC commruni cation
apparatus selects a new apparatus of interest fromanong targets which
have not been conpletely released, that is, targets which have tenporarily
rel eased, and 15 repeats simlar processing. If the NFC comrunication
apparatus has determned in step S121 that all the targets having the
NFCI Ds recogni zed have been conpletely released, it ends the process. In
steps S116 and S117 in Fig. 19, the cogmand DEP-REQ 20 and the response
DEP- RES are exchanged, whereby transmi'ssion and reception (data exchange)
of data are performed between the target and the initiator. This exchange
of the commuand DEP-REQ and_the response DEP-RES is one transaction. After
processi hgleaset epdlseiorahaase19f tRsIRFCVBARRUABCEEL0RC2BSappar at us can
return to step S114 through stegs S118, S111, - 69 S112, and S113, and can

change tBeUEBRHGAT8RLEOATRARANEERr the hpdbiatagl yuchhehabnkhifi cation

paranet er concerning_the, comuni cation getmeen,the,tar et and the

i ni tiat ofoM8aRH YIP_RRE iFahifBrmiEfed PEnthe dRAAIBHOForSehERPPFERZact i on.
5 1n steps,S112 and S113, the initiator and the target exchange the
command PSLSREEr and the response PSL_RES, whereby, in step S114, a

commun oot e S8l LeindrLdl SLEE b It ShEEt oMl aluAz B0 o

_10 node LBﬁaEQEuEaEQSEeQBQ Egeskghtg%&?raﬁandgﬁegﬁﬁﬂggdwkgﬁher all
the targets having the NFCIDs recognized in step S15 in Fig.
14 have been released. If the NFC communication apparatus
has determined in step 5121 that all the targets having the

10 NFCIDs recognized in step S15 in Fig. 14 have not been
released, it returns to step S92 in Fig. 18. The NFC
communication apparatus selects a new apparatus of interest
from among targets which have not been completely released,
that is, targets which have temporaril& released, and

15 repeats similar processing.

If the NFC communication apparatus has determined in
step S121 that all the targets having the NFCIDs recognized
have been completely released, it ends the process.

In steps S116 and S117 in Fig. 19, the command DEP_REQ

20 and the response DEP RES are exchanged, whereby transmission
and reception (data exchange) of data are performed between
the target and the initiator. This exchange of the command
DEP_REQ and the response DEP RES is one transaction. After
processing in steps S$116 and S117, the NFC communication

25 apparatus can return to step S114 through steps S118, S111,



each transaction. This neans that the communi cation node for the target
and the initiator nust not be changed during one transaction. Next, the
passi ve-node-target process in step S38 in 15 Fig. 15 is described with
reference to the flowhart in Fig. 20. The NFC conmmuni cati on appar at us,
which is a passive node target, is in the deselect state since it
exchanges the command DSL REQ and the response DSL RES with the initiator,
20 which is in the passive node, in_stgps S37 and S38 in Fig. 15.
Accordingly, in step S131, the NFC comunication apparatus determ nes
whet her the command WUP_RES has been transmitted fromthe initiator. If it
has determ ned that 25 the command WJP RES has not been transmitted, it
returns $b12, 7anpd-Siidp sndicamnahebéai RBeureRarpégathonhpagaReLBE: st ate.
Alternatively, if_the NFC comuni cation apparatus has determined in step
S131 t habcepediBahindt PEPCREY RASabéen PRFaRShPTt EANFREMLPAetNRI ti at or,
that is, when the NFC 5 comruni cation a pargtug has .recei ved th% conmand
WP_REQ CPIMUpL 6aE0R PELEREp ©181TaFPghshP s PRelPASEBREE, WEBSRESSt 0 t he
conmmand WEP.EEC% nd is, waked ug before Brgceeding %o steg S133. In step
5133, t hERFE EOftihi CalFonSaPpaPat 18" 98 aetEr it fils “RABEREF PRe command ATR
REQ %as been fﬂég¥%2§t§fh2 and S113, the initiator and the target
exchange the command PSL REQ and the response PSL_RES,
whereby, in step S114, a communication mode for the
initiator and the target, which is one of communication
parameters, can be changed. Accordingly, the communication
10 mode for the target and the initiator can be changed for
each transaction. This means that the communication mode
for the target and the initiator must not be changed during
one transaction.
Next, the passive-mode-target process in step S$38 in
15 Fig. 15 is described with reference to the flowchart in Fig.
20.
The NFC communication apparatus, which is a passive
mode target, 1s in the deselect state since it exchanges the
command DSL REQ and the response DSL RES with the initiator,
20 which is in the passive mode, in steps S37 and S38 in Fig.
15.
Accordingly, in step S131, the NFC communication
apparatus determines whether the command WUP RES has been

transmitted from the initiator. If it has determined that

25 the command WUP_RES has not been transmitted, it returns to



fromthe initiator. If it has determ ned that the above conmmand has not
been transmtted, it skips over step S134 and proceeds to step 5135.
Alternatively, if the NFC communication apparatus has 15 determ ned in
step S133 that the conmand ATR REQ has been transmtted fromthe
initiator, that is, when the NFC communi cation apparatus has received the
conmand ATR Y REQ it proceeds to step S135, and transmts the response
ATR_RES to the command ATR RES befaqregproceeding to step S135. 20 In step
S135, the NFC conmuni cation apparatus determ nes whet her the conmand DSL
REQ has been transmtted fromthe initiator. If the NFC conmuni cation
apparatus has determined in step 5135 that the conmand DSL_REQ has been
transmt 66€p Shaﬂrléndmﬁéma@hé Nrchapgrdniipathendggparatustatenas recei ved
t he command DSL REQ, roceeds to step 5136, 71 The NFC comruni cati on
appar at us tra%%ﬁ¢¥%3¥¥¥ﬁ spb%s%heU@ﬁjRE?W%P%ﬁ%th%%n%BHaEEquEﬁ?Sand
returns to step This sets the NFC conmuni cation apg@ra&ys to be in

Lhe geséﬁéﬁfméPﬁgelHSSFFPeﬁﬁé@lPEP§ the CREMREE WHEndtkRc 28F0Re&Ppar at us
t d S h th d.DSL E b
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command h%%cgghsb%gnstep 5131, transmits the response WUP RES to the

command WUP_REQ, and is waked up before proceeding to step
S133.
In step S133, the NFC communication apparatus

10 determines whether the command ATR_REQ has been transmitted
from the initiator. If it has determined that the above
command has not been transmitted, it skips over step S134
and proceeds to step S135.

Alternatively, if the NFC communication apparatus has

15 determined in step $133 that the command ATR REQ has been
transmitted from the initiator, that is, when the NFC
communication apparatus has received the command ATR REQ, it
proceeds to step 5135, and transmits the response ATR RES to
the command ATR_RES before proceeding to step S135.

20 In step S135, the NFC communication apparatus
determines whether the command DSL_REQ has been transmitted
from the initiator. If the NFC communication apparatus has
determined in step S135 that the command DSL_REQ has been
transmitted, that is, when the NFC communication apparatus

25 has received the command DSL REQ, it proceeds to step S5136.



transmtted, it skips over steps S138 and S139 and proceeds to step S140.
Alternatively, if the NFC communi cation apparatus has determned in step
S137 that the conmmand PSL_REQ has been 15 transmitted fromthe initiator,
that is, when the NFC communi cati on apparatus has received the command
PSL_REQ it proceeds to step S138. The NFC conmuni cati on apparat us
transmts the response PSL_RES to the command PSL-RES, and proceeds to
step S139. 20 In step S139, the NFC_cemmuni cation apparatus changes its
comuni cation paranmeter in accordance wth the conmand PSL REQ fromthe
initiator, and proceeds to step S140. In step S140, the NFC conmuni cati on
apparatus determ nes whet her the command DEP REQ has been transmtted 25
from t heThai ¥Fat epmmppirathay aeperatHedtEREEMiRE &BBvESSPPRSecommand has
not been transmitted, it skips over_step S141 and proceeds t tep S142.

p
Al t er nat PYELRES] £or kBenFerBaRAuRPEaRESn aPPaf&tUEnfas© HE?Brﬁgﬁid in step
S140 that. the commapnd DEP REQ has been 5 transmtted. fromthe initiator,
that is, ‘WhENSERE Ngé @gﬁnﬁﬁﬁ%ﬁPFSﬁ%éBBaF8P3§aﬁ&§ 8cBPfvel %ﬂ@ command DEP
REQ it %ro eegsﬁéotstep S141. The NFC conmuni cati on apparatus transmts
the respBrEELIPE 8“Fo the command DEP REQ and proceeds to step 5142. 10

In SE$p 8142’Aipgrﬁggi%gfyynlfaﬁﬁgnN?Epééﬁﬁﬁﬁication apparatus has
determined in step S135 that the command DSL_REQ has not
been transmitted from the initiator, it proceeds to step
5137. The NFC communication apparatus determines whether
the command PSL_REQ has been transmitted from the initiator.

10 If it has determined that the above command has not been
transmitted, it skips over steps S138 and S139 and proceeds
to step 5140.
Alternatively, if the NFC communication apparatus has
determined in step S137 that the command PSL REQ has been
15 transmitted from the initiator, that is, when the NFC
communication apparatus has received the command PSL_REQ, it
proceeds to step S138. The NFC communication apparatus
transmits the response PSL RES to the command PSL_RES, and
proceeds to step 5139.
20 In step 5139, the NFC communication apparatus changes its
communication parameter in accordance with the command
PSL REQ from the initiator, and proceeds to step S140.
In step 8140, the NFC communication apparatus
determines whether the command DEP_REQ has been transmitted

25 from the initiator. If it has determined that the above



det erm nes whet her the command PSL REQ has been transmtted fromthe
initiator. If it has determ ned that the above comand has not been
transmtted, it returns to step S133, and simlar processing is
subsequently repeated. 15 Alternatively, if the NFC conmmuni cati on apparatus
has determned in step S142 that the conmand PSL REQ has been transmtted
fromthe initiator, that is, when the NFC comrunication apparatus has
received the command PSL REQ it procgeds to step 5143. The NFC

comuni cation apparatus 20 transmts the response RSL RES to the command
RSL REQ This ends the conmunication with the initiator, and the process
ends. Next, Fig. 21 and Fig. 22 are flowharts showing details of the
active- nﬁ@@mﬁﬁgt hagopotohfitiRi EARNER1pEEEesdt 851pA SVEp sSEebi FlEilg. 16. - 7
3 - In the passive-node-initiator conmunication process illustrated in
Fig. 18 aRe Brgcee9s £ReSERPtPafér continuously outputs el ectromagnetic
waves, while, jn the ., actfive: e-initiator conmuni cati on process in Fig.
25 and 5 Fi o AL RREI TRV ot b Ch R R e COVDH FOTE bP CPROT FORAGNBEr e waves

and per {8 FE“BHB58ee g PErP Lt SBELrAg) SPBR-CropbEnd SBurBd PERE he

o P OTRODRLAE VRSB LD A0S 08 e Lfsiet o gy o nMfseomand. 10
communication apparatus has received the command DEP _REQ, it
proceeds to step S$141. The NFC communication apparatus
transmits the response DEP_RES to the command DEP REQ, and
proceeds to step S142.

10 In step S142, the NFC communication apparatus
determines whether the command PSL REQ has been transmitted
from the initiator. If it has determined that the above
command has not been transmitted, it returns to step S133,
and similar processing is subsequently repeated.

15 Alternatively, if the NFC communication apparatus has
determined in step S142 that the command PSL REQ has been
transmitted from the initiator, that is, when the NFC
communicatlon apparatus has received the command PSL_REQ, it
proceeds to step S$143. The NFC communication apparatus

20 transmits the response RSL RES to the command RSL REQ. This
ends the communication with the initiator, and the process
ends.

Next, Fig. 21 and Fig. 22 are flowcharts showing
details of the active-mode-initiator communication process

25 in step 861 in Fig. 16.



comuni cation process in Fig. 21, in each of steps S151 to $S161, and steps
S171 to S181 in Fig. 22, processing simlar to the case of each of steps
S91 to 5101 in Fig. 18 and steps 5111 to 5121 in Fig. 19 is performned.
Accordingly, 15 its descriptionis omtted. Next, Fig. 23 is a flowhart
showi ng details of the active-node-target conmunication process in step
S79 in Fig. 17. In the passive-nobde-target communi cation process 20
illustrated in Fig. 20, the target tranpgmts data by perform ng |oad
nodul ati on on el ectromagneti c waves output by the initiator, while, in the
active-node-target comunication process in Fig. 23, the target initiates
out put of electromagnetic waves by performng the active 25 RFCA processing
before transni®tFhg ReEdhTRAACCGR4N bELREP s COMMUNIGRBAREBSPRGCEORF

processi ng), Lor SLapping. out Byl ng e el cetomanel e vaves af et ending
acL) ve TS5 LA COTIMILCALAS BLacess I Fg 20y ench ol steps 8
1L B SRSHALTRE AER l OESBELO 90 o s Mot
;ﬁd rBfg%gﬁ??%ﬂ?gﬂ%oHnﬁ%ﬁg%grlQnNEQEQeQN%%%pEEeH% QQE%HQB%@Qn%%iQPterface
waves by performing the active RFCA processing before
transmitting a command, and performs processing (OFF
processing) for stopping outputting the electromagnetic
waves after ending the transmission of the command.
10 Excluding the above point, in the active-mode-initiator
communication process in Fig. 21, in each of steps S151 to
S16l, and steps S171 to S181 in Fig. 22, processing similar
to the case of each of steps S81 to S101 in Fig. 18 and
steps S111 to S121 in Fig. 19 is performed. Accordingly,
15 its description is omitted.
Next, Fig. 23 is a flowchart showing details of the
active-mode-target communication process in step S$79 in Fig.
17.
In the passive-mode-target communication process
20 illustrated in Fig. 20, the target transmits data by
performing load modulation on electromagnetic waves output
by the initiator, while, in the active-mode-target
communication process in Fig. 23, the target initiates

output of electromagnetic waves by performing the active

25 RFCA processing before transmitting a command, and performs



enployed. Fig. 24 to Fig. 29 are illustrations of details of NFCIP-1

enpl oyed i n communi cation by the NFC communi cation apparatus. 15
Specifically, Fig. 24 is a flowhart illustrating conmmon initialization
and SDD processing perforned by an NFC communi cati on apparatus which
perfornms communi cati on based on NFCIP-1. At first, in step S301, the NFC
communi cati on apparatus, 20 which becones an initiator, perforns initial
RFCA processing, and proceeds to step,S302. In step S302, the NFC

comuni cati on apparatus, which becones the initiator, deternm nes whether
to have detected an RF field by the initial RFCA processing in step S301.
If the NFC 25 communi cation apparatus has determned in step S302 to have -
75 det eBregeshéngr (PFE| Broresgéndy n§ oo S§OPPLRI0PULRNFtdNG F&€ processi ng
is subsequently repeated. In other words, while detegting the RF field,

t he NFC ééﬁﬁﬁﬁP@ﬁEP@ﬁlSpB3W§Fu§fteﬁhPBHlBQCSHEStFﬁESWﬁFPP PL £8fns no RF

field so as not, to 5 interfere wth commnication. by anqother NFC
commini cSETBATCappBRSLHE NGHEDR FOPYE PRATEF fPeliS ACCarRanCPery, if the

\FC comaLeal 28, aPRREalys st dlenn ped | 0530 oR S04 2l deceve,
Initiatog, §9 $43k6n3COMMUALERLLIN TRIG 3N L LIS WY QF Wade 3¢ ection,
steps S131 to 5143 in Fig. 20 is performed. Accordingly,
its description is omitted.
Next, in communication by the NFC communication
apparatus, for example, a communication protocol called
10 NFCIP (Near Field Communication Interface and Protocol)-1 is
employed.
Fig. 24 to Fig. 29 are illustrations of details of
NFCIP-1 employed in communication by the NFC communication
apparatus.
15 Specifically, Fig. 24 is a flowchart illustrating
common initialization and SDD processing performed by an NFC
communication apparatus which performs communication based
on NFCIP-1.
At first, in step S301, the NFC communication apparatus,
20 which becomes an initiatecr, performs initial RFCA processing,
and proceeds to step S$302. In step S$302, the NFC
communication apparatus, which becomes the initiator,
determines whether to have detected an RF field by the
initial RFCA processing in step 5301. If the NFC

25 communication apparatus has determined in step S302 to have



etc. Specifically, in the case of perform ng passive node comrunication,

t he NFC communi cati on apparatus proceeds from step S302 to step S303-1

bet ween steps S303-1 and S303-2 15 form ng step S303, changes the

comuni cation node to the passive node in the initiator state, and selects
a transfer rate. Also, in step S303-1, the NFC comruni cation apparat us,

whi ch becones the initiator, perfornms initialization and SDD processing,
and proceeds to step S304-1 between stgps. S304-1 20 and S304-2 form ng step
S304. In step S304-1, the NFC comruni cation apparatus is activated
(starts) in the passive node, and proceeds to step S305. Alternatively, in
the case of perform ng active nmode 25 communi cation, the NFC comruni cation
appar at uslepestesddher &h fiplg,- ¥§téﬁt§§@? @ $t&P JZaﬁéiﬁEéﬁjéFéps

S303-1 and S303-2 formn step changes the conmuni cafion de to the
active nBIESERSERE ifi & QQH%?thé”kF’ e OLgre W
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apparatus, which forms the RF field.

Alternatively, if the NFC communication apparatus has
determined in step 8302 not to have detected the RF field,
it proceeds to step 5303, and performs, in the initiator

10 state, communication mode and transmission mode selection,
etc.

Specifically, in the case of performing passive mcde
communication, the NFC communication apparatus proceeds from
step S302 to step S303-1 between steps S$303-1 and S$303-2

15 forming step 5303, changes the communication mode to the
passive mode in the initiator state, and selects a transfer
rate. Also, in step 8303-1l, the NFC communication apparatus,
which becomes the initiator, performs initialization and SDD
processing, and proceeds to step S5304-1 between steps S5304-1

20 and 5304-2 forming step S304.

In step 5304-1, the NFC communication apparatus is
activated ({starts) in the passive mode, and proceeds to step
5305.

Alternatively, in the case of performing active mode

25 communication, the NFC communication apparatus proceeds from



apparatus perforns data exchange (conmunication) based on a data exchange
protocol in accordance with the conmunication paraneter selected in step
S305, and ends the data exchange before proceeding to step S307. In step
S307, the NFC 15 comuni cation apparatus is deactivated and ends the
transaction. The NFC communi cation apparatus can be set by default to be,
for exanple, a target. The NFC comruni cation apparatus, which is set to be
the target, forns no RF field, 20 and g .on standby until a conmand is
transmitted fromthe initiator (until the initiator forns an RF field).

Al so, the NFC communi cation apparatus can becone an initiator, for

exanpl e, in accordance with _a request from an ggﬁéication. For exanple, an

appl i cat B6APcaAldeter AtAE B30RhEchesieeRe S46PFV dé and £RE3pédssive node
the - 77 _ conmmuni cation node is, and can selegt (determne) th transfer
rate. Th&ORPENEofhERI €4PFon BppaPE: G52 ﬁﬁW@Hnﬁgégﬁ€§_FﬁQe “Ri £#P&t or, forns
o Lo\ B L Eh b Loned L e 2ixteripn ond che faraet i
Lo O LTSI 8 RSO LSS spael R o gy et Tods e
ponn&picggbggzlgogggggaggeﬁrgg@hgr rate identical to those of the
Initirator.
In step S304-2, the NFC communication apparatus is
activated in the active mode and proceeds to step S305.
In step S305, the NFC communication apparatus selects
the communication parameter required for communication and
10 proceeds to step 8306. In step S306, the NFC communication
apparatus performs data exchange (communication) based on a
data exchange protocol in accordance with the communication
parameter'selected in step 3305, and ends the data exchange
before proceeding to step S307. 1In step S307, the NFC
15 communication apparatus is deactivated and ends the
transaction.
The NFC communication apparatus can be set by default
to be, for example, a target. The NFC communication
apbaratus, which is set to be the target, forms no RF field,
20 and is on standby until a command is transmitted from the
initiator {until the initiator forms an RF field).
Also, the NFC communication apparatus can become an
initiator, for example, in accordance with a request from an

application. For example, an application can determine

25 which of the active mode and the passive mode the



Next, Fig. 25 is a flowhart illustrating initialization and SDD performned
by the NFC conmuni cation apparatus, which becones the initiator. At first,
in step S311, the initiator transmts the 15 conmand SENS REQ for searching
for a target existing in the RF field forned by the initiator, and proceeds
to step S312. In step S312, the initiator receives the response SENS RES
to the command SENS REQ which is transmtted fromthe target existing in
the RF field formed by the initiator, and 20 proceeds to step S313. In
step S313, the initiator confirnms the content of the response SENS RES
fromthe target which is received in step S312. In other words, the
response SENS _RES includes pieces of information of NFCI Dl size bit frane
and bit FPERENEPPL19E MRSt é§. S81d, CERe SPARELat(GPtESAEN s tH8e contents of
the - 78 pieces of information. After that, proceeding fromstep 5313 to
5314, thETePAfFEFat8fSsel ects cascade (transfer) level 1 and executes SDD.

commnd oDD FEES SHETeP MUY tATi G CHARARGSS SETPHED B8PBRReEPesel ect i on of
2 20920l 0308, 20BN Rk TERL LTS L kN RIS I NS gREDL
the 10 command pEL REQHE R LEaNTY LEedvhiam Hhe cha' 48t £1696 F¥SHhed

by the initiator.

After that, the initiator transmits a command in the
selected communication mode and transfer rate, and the
target sends back a response (responds) at a communication

10 mode and transfer rate identical to those of the initiator.

Next, Fig. 25 is a flowchart illustrating
initialization and SDD performed by the NFC communication
apparatus, which becomes the initiator.

At first, in step S$311, the initiator transmits the

15 command SENS REQ for searching for a targét existing in the
RE field formed by the initiator, and proceeds to step S312.
In step S312, the initiator receives the response SENS_RES
to the command SENS_REQ,-which is transmitted from the
target existing in the RF field formed by the initiator, and
20 proceeds to step S313.

In step $313, the initiator confirms the content of the
response SENS RES from the target which is received in step
5312. 1In other words, the response SENS RES includes pieces

of information of NFCID]1 size bit frame and bit frame S5DD.

25 In step 8313, the initiator confirms the contents of the



the response SEL RES, and proceeds fromstep S315 to S316. Here, the
response SELWRES i ncl udes any one of information indicating that the target
does not end the comunication based on NFCIP-1, information indicating
that 15 the target neets an NFC transport protocol and ends the

communi cation based on NFCIP-1, and information representing that the
target does not neet the NFC transport protocol and ends the communi cation
based on NFCIP-1. In step S316, by corfg roming the content of the response
20 SEL RES received fromthe target, the initiator determ nes which of the
information indicating that the target does not end the comunication
based on NFCIP-1, the information indicating that the target neets the NFC
t ranspor PipEeeoedl InEAEMBRESPt he communi cati on based on NFCIP-1, and the 25
i nformation rggresentlng that the target does ngi neet ékﬁ 79 NFC
transport pr ot H%%O??ﬁgk%ﬁn4 PRaFTTOR PAsedCOnSINEC BRE, s

| uded th SEL - th tiat t d t
S316 t hat PEFaEPESpONEE  SEPSRES PN FOBSTERS 1Y Bt £B ee%rameﬁ?a. ng that! s
the targ not _end he cQ roceeds to
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processi ng e’ini rnlne I'n step 10 the

responseS§E£REEStbn§EH98§ttlegeﬁgBﬂaBEOQ %nggﬁt'ngn the command

SEL REQ, information representing the present cascade level

is located.
The initiator waits for the response SEL RES to the
10 command SEL REQ to be transmitted from the target, receives
the response SEL RES, and proceeds from step S315 to 5316.
Here, the response SEL_RES includes any one of
information indicating that the target does not end the
communication based on NFCIP-1, information indicating that
15 the target meets an NFC transport protocel and ends the
communication based on NFCIP-1, and information representing
that the target does not meet the NFC transport protocol and
ends the communication based on NFCIP-1.
In step 8316, by confirming the content of the response
20 SEL RES received from the target, the initiator determines
which of the information indicating that the target does not
end the communication based on NFCIP-1, the information
indicating that the target meets the NFC transport protocol
and ends the communication based on NFCIP-1, and the

25 information representing that the target does not meet the



that the target neets the NFC transport protocol and ends the
comuni cati on based on NFCIP-1, the initiator ends the conmunication based
on NFCIP-1 and proceeds to step S319. In step S319, the initiator transmts
the command ATR-REQ 15 Subsequently, conmunication using the conmands and
responses shown in Fig. 12 is performed between the initiator and the
target. In addition, if the initiator has determned in step S316 that the
response SEL-RES includes the informatjgon 20 representing that the target
does not neet the NFC transport protocol and ends the comrunicati on based
on NFCIP-1, the initiator ends the comuni cati on based on NFCI P-1 and
proceeds to step S318. In steg S318, the initiator perforns communication
usi ng i tBFewhrebaRaRtisPEAECEP St BR8] eRfEhthRecopBUnAEgELon. bggedNeRt , Fi g.
26 is a timng chart_illustrating initialization Eerforned in the active
node by YReIPnitiafotnchndetnent BhgerSSRPPEF PEFLBERINg initial RFCA
processing in step S331,, 5 trE%in'tiator oceeds to p, S332 and forns
an RF field ¥sdtie il REFe%R Pt eb’%e%r?‘g‘%nl%t%ibe%s%gigtaﬁ]%@n???ator
transmts a conma (Eﬁ uest and, stops_.the formatiaon of . the RE field
(Sets thEoRRSRTEI BEbaRRe ShrducBlr Ghor RALbER=t 9B g Akl RPAF sel ects,
for examphe. 8. LLanglel fatec1q 2Ad LEARRNEL:1BE BQUURNG ARBLREQat the
it proceeds to step S317, and increases the cascade level
from the present value. The initiator returns from step
$317 to S315, and subsequently repeats similar processing.
Also, if the initiator has determined in step S316 that
10 the response SEL RES includes the information indicating
that the target meets the NFC transport protocol and ends
the communication based on NFCIP-1, the initiator ends the
communication based on NFCIP-1 and proceeds to step S319.
In step 3319, the initiator transmits the command ATR REQ.
15 Subsequently, communication using the commands and responses
shown in Fig. 12 is performed between the initiator and the
target.
In addition, if the initiator has determined in step
5316 that the response SEL_RES includes the information
20 representing that the target does not meet the NFC transport
protocol and ends the communication based on NFCIP-1, the
initiateor ends the communication based on NFCIP-1 and
proceeds to step S318. 1In step 5318, the initiator performs

communication using its own commands and protocol with the

25 target.



At the sane time, in step S333, the target detects the RF field forned in
step S332 by the initiator, and receives the command transmtted by the
initiator before proceeding to step S334. In step S334, the target
perforns response 15 RFCA processing, waits for the RF field fornmed by the
initiator to be off, and proceeds to step S335. The target sets the RF
field to be on. In step S335, the target transmts a response to the
command received in step S333, and._sefys the RF field to be off. Here, in
step S335, the 20 target transmts, for exanple, the response ATR-RES to
the comand ATR REQ transmitted fromthe initiator at a transfer rate
identical to that for the command ATR-REQ The response transmtted in step
S335 by the tN@¥et T59. rékelved Bimime Fratt at bFUSPFREEREI ng from step S336
to 25 S337, the initiator perforns response, RFCA processjng, waits 81 for
the RF fiBlblpbiArdELB) PRELPENGE: 1PothE BFFlvﬁnE‘OdEr B¥etas 1181§1lé5°§337 to
set the RF field to be on. In addition, in step S337, the initiator
transmit 874 EBfmERAHISENd sets the RF field to be off. Here, in step S337,

the 5 initiat can transmt the in order_to c e, for
exampl e, o oMU CATT DR eI Arbt Y Lo n T AT SGSoLg TheRERPOIRD: 1 o
X . U GOPTROHORES TR, U ARG s ok Bhe e
by the '?E&thQBe RF field to be on). 1In step 8332, the initiator
transmits a command (Request), and stops the formation of
the RF field (sets the RF field to be off). Here, in step
5332, the initiator selects, for example, a transfer rate
10 and transmits the command ATR_REQ at the transfer rate.
At the same time, in step S333, the target detects the
RF field formed in step S332 by the initiator, and receives
the command transmitted by the initiator before proceeding
to step 8334. In step 5334, the target performs response
15 RFCA processing, waits for the RF field formed by the
initiator to be off, and proceeds to step S335. The target
sets the RF field to be on. 1In step 5335, the target
transmits a response to the command received in step S333,
and sets the RF field to be off. Here, in step 5335, the
20 target transmits, for example, the response ATR RES to the
command ATR REQ transmitted from the initiator at a transfer
rate identical to that for the command ATR_REQ.
The response transmitted in step 5335 by the target is

received by the initiator. Proceeding from step 5336 to

25 8337, the initiator performs response RFCA processing, waits



is received by the target. Subsequently, simlar comunication between the
initiator and the target is perfornmed. Next, a passive-node activation
protocol is described 15 with reference to the flowhart in Fig. 27. At
first, in step S351, the initiator perforns initial RFCA processing, and
proceeds to steps S352 and sets the comunication node to the passive
node. Proceeding to step S353, the initiator perforns initialization and
SDD and 20 selects a transfer rate. Afgher_ that, proceeding to step S354,
the initiator determ nes whether to request an attribute fromthe target.
If the initiator has determ ned not to request the attribute fromthe
target in step S354, it proceeds to steg S335. The 25 initiator perforns
comuni cierohhei RE fheldafgemefnby- theotargetot@ak€eohift haPs own prot ocol .
It returns to steE S354 and repeats simlar processing. Alternatively, if
the initPEPBReAESTHeFEPRI fidd’i hosPep tBY3REt §1rPéduést PEnERatt KPbute from
the target, it proceeds 5 The initiator transmts the

command %#ﬁlﬁEEPrTﬁPsSF%Huﬁégg?EEgeggggrﬁaFBrfFGﬁPFWétFaPQEPmm?HQ initiator
e e SRR B T b eI AT Do, {pagor o
resp%pseiﬁlgigggraggnp£gggg%§tt%h%t%Bmm%gdsﬁgﬁ;REQ in order to

change, for example, a communication parameter. In step

$337, by transmitting, for example, the command DEP_ REQ, the

initiator can initiate data exchange based on a data

exchange protocol.

10 The command transmitted in step 5337 by the initiator
is received by the target. Subsequently, similar
communication between the initiator and the target is
performed.

Next, a passive-mode activation protocol is described

15 with reference to the flowchart in Fig. 27.

At first, in step S351, the initiator performs initial
RFCA processing, and proceeds to steps S352 and sets the
comﬁunication mode to the passive mode. Proceeding to step
S353, the initiator performs initialization and SDD and

20 selects a transfer rate.

After that, proceeding to step S354, the initiator
determines whether to request an attribute from the target.
If the initiator has determined not to request the attribute
from the target in step 5354, it proceeds to step S335. The

25 initiator performs communication with the target in



In step S358, based on the response ATR RES received fromthe target in
step S357, the initiator determ nes whether the comruni cation paraneter,
that is, for exanple, the transfer rate, can be changed. If the initiator
has 15 determined in step S358 that the transfer rate cannot be changed,
it skips over steps S359 and S361 and proceeds to step S362.
Alternatively, if the initiator has determned in step S358 that the
transfer rate can be changed, it procegds to 20 step S359. The initiator
transmts the command PSL_REQ This request the target to change the
transfer rate. The initiator waits for the response PSL RES to the command
PSL REQ to be transmtted fromthe target, and proceeds fromstep S359 to
S360. ThacrArdpRESr Witheil t8sOVRePEEEpER3e 25 PSEURES, tangtEPoééeds to step
S361. In step 5361, in 83 accordance with the response PSL RES received in
step S3680d FRESRAPt FaMdLAENRRGEESERBIcomuni cati on parameter, that is,
for exanple, the transfer rate, and, proceeds 1o s n_st S362,
St o b TRE 1B

the i niti at or®>eXTHahGES heth %l?s?ﬁe?a?néggggggéﬁéglﬁﬁ?ﬁgﬁ dat a
SRt 80 oo hLL T chtab LR kbR hoPLazER 19 JLep SES o
dese o0t LB Bl Sl CCRRES LANTREbER SANRy R 000E, AR IR,
comrand Eﬁ&sREghﬁgsgg the attribute from the target. The initiator
waits for the response ATR RES to the command ATR REQ to be
transmitted from the target, and proceeds to step S357. The
initiator receives the response ATR_RES and proceeds to step
10 S8358.
In step S358, based on the response ATR RES received
from the target in step 8357, the initiator determines
whether the communication parameter, that is, for example,
the transfer rate, can be changed. If the initiator has
15 determined in step S358 that the transfer rate cannot be
changed, it skips over steps S$359 and S361 and proceeds to
step 5362.
Alternatively, if the initiator has determined in step
S358 that the transfer rate can be changed, it proceeds to
20 step $359. The initiator transmits the command PSL REQ.
| This request the target to change the transfer rate. The
initiator waits for the response PSL RES to the command
PSL REQ to be transmitted from the target, and proceeds from

step 8359 to 5360. The initiator receives the response

25 PSL RES, and proceeds to step S36l1. 1In step 5361, in



transmtted fromthe target, and proceeds fromstep S363 to S364. After
receiving the response DSL_RES, the initiator returns to step S354 and
subsequently repeats simlar processing. 15 At the sane tinme, when
conpletely ending the conmunication with the target, the initiator
proceeds from step S362 to S365, and transmits the command RLS REQ The
initiator waits for the response RLSWRES to the command RLS REQ to be
transmtted fromthe target, and procgeds from 20 step S365 to S366. After
receiving the response RLS-RES, the initiator returns to step S351, and
subsequently repeats simlar processing. Next, an active-npde activation
protocol is described wth reference to the flowhart in Fig. 28. 25 At
first, iacepepasggivwithethhi teapPenspePPbr RES| ARERAVEd 88 SRPRASEPBeessi ng,
and proceeds to step S372. The initiator sets the communication node to

t he actlVéenbﬂéthF6€e€Hﬁﬁgest5h§t88m83?30aFH@nlHPFPQFBFrvr§H§ﬁ19§'the
command ATR REQ _This requests an attribute fromthe tar gg initiator
5 waits F8F Fﬁ@mPé§poﬁ§§ FRORESTt 53t Re @Bﬁnﬁﬁ&cﬁ?ﬂsRﬁe £ eBe Eansnitted

S374. The |n|t at or ejives the

reaponse ATRFES S ITonaets (Bt CTip" ehandes | Bp- Sa7sthobied on the
g:fgr SﬁgégRe§E§nrgggb¥ gncéowg%gn%tggtgag hahaesg%8t§%o . ta%teglt'ator
that, the initiator proceeds to step S363 or S5365.
In other words, when the initiator sets the target to
be in the deselect state, it proceeds from step S362 to 5363
and transmits the command DSL REQ. The initiator waits for

10 the response DSL_RES to the command DSL_REQ to be
transmitted from the target, and proceeds from step 5363 to
S364. After receiving the response DSL _RES, the initiator
returns to step S354 and subsequently repeats similar
processing.

15 At the same time, when completely ending the
communication with the target, the initiator proceeds from
step 8362 to 5365, and transmits the command RLS REQ. The
initiator waits for the response RLS_RES to the command
RL3 REQ to be transmitted from the target, and proceeds from

20 step S365 to S$366. After receiving the response RLS_RES,
the initiator returns to step 8351, and subsequently repeats
similar processing.

Next, an active-mode activation protocol is described
with reference to the flowchart in Fig. 28.

25 At first, in step S371, the initiator performs initial



whet her the communi cation paranmeter, that is, for exanple, the transfer
rate, can be changed. If the initiator has determned in step S375 that
the transfer rate cannot be changed, it skips over steps S376 to S378 and
proceeds to 15 step S379. Alternatively, if the initiator has determ ned
in step S375 that the transfer rate can be changed, it proceeds to step
S376, and transmts the command PSL REQ This requests the target to
change the transfer rate.- The initiatg, waits 20 for the response PSL RES
to the command PSL REQto be transmtted fromthe target, and proceeds from
step S376 to 5377. The initiator receives the response PSL RES, and
proceeds to step S379. In step S378, in accordance with the response PSL
RES r eceR¥ER pﬁ0§feé§lssl77anfih@rpﬁﬁteﬁét &P Shephiddes t AdecdmitdadsE on
parameter, that is, for exanple, - 85 +the transfer rate, _and prqQceeds to
st ep SS?QetﬁntE?eSog@?glcﬁﬁlﬁ€cgpﬂﬁn$€ f#eh 25 td3ea "eehan§ éocﬁPHEB@bl t he
initiator exchan% data wi,th _the tar Aft tha t he | tor

pr oceeds *PoS5E8p §§§ %ES§§&tlFF°r5t%€8§@&tsl 6t e "t he

hosel ooy ToES: 2eblgsbRl Rt it ikl h e Byl kol SR Pahe"d ﬂ%& ean |
the deselecl Stat ey L aCasesdants psLep & %7%05%3%%8%@@%&%& Lansi ts

t he connan&
transmitted from the target, and proceeds to step 8374. The

initiator receives the response ATR_RES, and proceeds to
step S375.
In step S375, based on the response ATR RES received
10 from the target in step S374, the initiator determines
whether the communication parameter, that is, for example,
the transfer rate, can be changed. If the initiator has
determined in step S375 that the transfer rate cannot be
changed, it skips over steps S376 to S378 and proceeds to
15 step S379.
Alternatively, if the initiator has determined in step
8375 that the transfer rate can be changed, it proceeds to
step 8376, and transmits the command PSL REQ. This requests
the target to change the transfer rate. The initiator waits
20 for the response PSL RES to the command PSL REQ to be
transmitted from the target, and proceeds from.step 8376 to
S377. The initiator receives the response PSL RES, and
proceeds to step 8379. In step S378, in accordance with the
response PSL RES received in step 5377, the initiator

25 changes the communication parameter, that is, for example,



for the response DSL_RES to the command DSL_REQ to be transmtted fromthe
target, it proceeds fromstep S3B0O to 5381, and receives the response DSL
RES. Here, the target, which has transmtted the response DSL-RES, is set
to be in 15 the deselect state. After that, proceeding fromstep S381 to
S382, the initiator transmts the conmand WUP REQ After the initiator
waits for the response WJP_RES to the command WJP REQ it proceeds from
step S382 to 5383, receives the 20 regponse WJP RES, and returns to step
S375. Here, the target, which has transmtted the response WJP_RES, is
waked up, and the waked-up target is subject to processing in step S375
and thereafter which is perfornmed by the initiator. In addition, when

conpl et ethe ehvangfenerabemuandapronceds wht AteReSBAPget, the initi ator
proceeds fromstep S379 to - 86 S384, and transnmits the command RLS REQ
After the im?iHEeR H™wils -"FIbra‘%chér‘?%%‘i%rf@et*RLas S t X PRNEdmMmand RLS REQ
to be transmtted fromthe, tar it proceeds fro S384 to S385, and
recelvesP¥ﬁE°?%§poE§% RR&E REEO e?ﬁ?@an e?e?ﬁFﬂlﬂbtthgﬁegaEQ?E The

i nitiator_subseguent e sim|lar ocess homs
NFG e 1 BEERBobl S EontiRIShrbiShgl BFRCRRRFPES RHAD S2RinRESSB4r nat

co nds. T 5 commands and responses shown in Fig. 29 are 10 identical to
the ConmBR@8°3nd responses shown in Fig. 12.

In other words, when the initiator sets the target,
with which it is communicating, to be in the deselect state,
and wakes up any of targets, which have already been in the
deselect state, it proceeds from step S378 to S380, and

10 transmits the command DSL REQ. After the initiator waits
for the response DSL RES to the command DSL REQ to be
transmitted from the target, it proceeds from step 35380 to
$381, and receives the response DSL RES. Here, the target,
which has transmitted the response DSL_RES, is set to be in

15 the deselect state.

After that, proceeding from step S381 to S382, the
initiator transmits the command WUP_REQ. After the
initiator waits for the response WUP_RES to the command
WUP_REQ, it proceeds from step S382 to $383, receives the

20 response WUP_RES, and returns to step 3375. Here, the
target, which has transmitted the response WUP_RES, is waked
up, and the waked-up target is subject to processing in step-
5375 and thereafter which is performed by the initiator.

In addition, when completely ending the communication

25 with the target, the initiator proceeds from step S379 to



However, Fig. 12 shows only the menonics of the commands and responses,
but Fig. 29 shows, not only mmenonics, but also definitions of the
commands. The commands ATR REQ WJP REQ PSL REQ DEP REQ 15 DSL REQ and
RLS REQ are transnmitted by the initiator, and the responses ATR REQ
WUP_RES, PSL_RES, DEPTRES, DSL_RES, and RLS RES are transmtted by the
target. However, the conmand WUP REQ is transmtted only when the
initiator is in the active node, and the _response 20 WUP RES is transmtted
only when the target is in the active 'node. In this specification,
processi ng steps which describe processing perfornmed by an NFC

communi cati on apparatus do not always need to be tine-sequentially

per f or me838f, t Hed2brapgeitehblhp asmppBdcREFL BEQhut AfREFU8Best eps execut ed
in- 87 - parallel or separately (For exanple,  parallel processing or

obj ect - bhBEBLpESE Y31 hE) LOFnBlSt FREPORBRI REALRESt fO5tAE §88EAPHed above,

the present invention enables various types of near field c ni cation. -
66 CLAIK@ﬁ_&gQAFEoﬁﬁuﬁ?%ﬁ?“bﬁt§93FEﬁWoFXEeFFSPﬁFng}tbﬁrPPﬁgggggaomsecond

data Processi ngegpparalyses, gl eetLonBgnetio; LAGNEL aPSCRRRURLERLEOn usi ng
5 returning to step S371. The initiator subsequently repeats
similar processing.
Next, Fig. 29 shows NFCIP-1 protocol commands for use
in NFCIP-1 and responses to the commands.
The commands and responses shown in Fig. 29 are

10 identical to the commands and responses shown in Fig. 12.
However, Fig. 12 shows only the mnemonics of the commands
and responses, but Fig. 29 shows, not only mnemonics, but
also definitions of the commands.

The commands ATR REQ, WUP_REQ, PSL_REQ, DEP REQ,

15 DSL REQ, and RLS REQ are transmitted by the initiator, and
the responses ATR REQ, WUP RES, PSL RES, DEP_RES, DSL_RES,
and RLS_RES are transmitted by the target.

However, the command WUP REQ is transmitted only when
the initiator is in the active mode, and the response

20 WUP_RES is transmitted only when the target is in the active
mode.

In this specification, processing steps which describe
processing performed by an NFC communication apparatus do
not always need to be time-sequentially performed in the

25 order shown as flowcharts, but include steps executed in



5 frequency, wherein: the first and second data processing apparatuses
each conprises: nodul ating neans for nodulating the carrier into a 10
signal of data to be transmitted at one of a plurality of transfer rates;
and denodul ati ng nmeans for denodul ating a signal of data transmtted at
one of a plurality of transfer rates; a transfer rate for use between the
first and second 15 data processing apparatuses is changeable in one
transaction; each apparatus of the figmst. and second data processing
apparatuses has, as communi cati on nodes, an active node in which the
apparatus transmts 20 data by outputting a carrier; and a passive node in
whi ch one data processing apparatus of the first _and second data

processi R@raipp r@Fu§@§aFﬁ5ﬁgﬁiﬁgoéaﬁéaﬁyléutEQFﬁﬂﬁ&laPéQPﬁFé#PgwﬁFle t he
ot her data processing apparatus transmts data by 25 performng | oad

nodul at i BRIBRtrR@SEdr PreFe8atpdt by said one - 89 data processing
apparatus; and data transm ssion is perfornmed by using any conmunication
node of the active node and the passive node, the conmunication node being

- maintaingd,durl 0913 ppeaehne Sty
5 As described above, the present invention enables

various types of near field communication.



5 transaction. 2. A communication system according to claim1, wherein:
the first and second data processing apparatuses further each conprise
encodi ng nmeans for encoding data into a Manchester code; and 10 , said
nodul ati ng neans obtains a signal of data to be transmtted at at |east
one transfer rate anong the transfer rates by perform ng anplitude

nodul ation on the carrier in accordance wth the Manchester code. 3. A
comuni cation systemaccording to claiggl, wherein 15 either data
processi ng apparatus of the first and second data processi ng apparat uses
acquires information of a plurality of transfer rates which are usable by
the other data processing apparatus, and the transfer rate for use
between the first and second data prdéedB ng apparatuses is 20 changed
based on_the_information in one transaction. 4. A comyni cation system
accor di n§-t orcFaMMB1ichhérai RYSEPPhEE BSLACpFOLEssPNgtapsar 30Gs of the
first and secgng dat a processing aggaratuses acquires information of al
the tranSFERY, &8 RRPERSEIBIuEHBRE2bYSPRe GLREFTGIPI S dCassi ng 25
appar at us QX %nansnitting atconnand and recei.ving _a.response - 90 to the
command. TBHUR - EBRnGRIEAFTGA T TEPNEG18E BefPEFithAg 3y E fi PP %44t a

pr ocessi a ratus and at | east one second data processing apparatus,
elecﬁfonggﬁgﬁggg'hduction comuni cation using a

wherein:
the first and second data processing apparatuses each
comprises:
modulating means for modulating the carrier into a
10 signal of data to be transmitted at one of a plurality of
transfer rates; and
demodulating means for demodulating a signal of
data transmitted at one of a plurality of transfer rates;
a transfer rate for use between the first and second
15 data processing apparatuses is changeable in one
transaction;
each apparatus of the first and second data processing
apparatuses has, as communication modes,
an active mode in which the apparatus transmits
20 data by cutputting a carrier;rand
a passive mode in which one data processing
apparatus of the first and second data processing
apparatuses transmits data by outputting a carrier, while
the other data processing apparatus transmits data by

25 performing load modulation on the carrier output by said one



5 carrier having a single frequency, wherein: said comrunication mnethod
conprises: a selecting step of selecting, by said first data processing
apparatus, a target apparatus as a comrunication 10 party from anong said
at | east one second data processing apparatus; a transm ssion-rate
determning step of determining a transfer rate for use in data
transm ssion by the first and second data processing apparatuses from
anmong a 15 plurality of transfer ratesgg a changing step of changing a
comuni cation paraneter concerning the comuni cation between said first
data processing apparatus and said target apparatus; a data exchangi ng step
of, by transmtting a 20 command to request data exchange by said first
data preaéadsPrgcappana: aerasdtveandprrtting a response to the conmand by
said target apparatus, exchanging data between said first data processing
appar at us and33bf dtFaRrgBt SShpPat 2t RS TaREe95PY PELBISPRY step of rel easing
paratus, which i s selected as said

(e second Sata Sk, BLoses M Sopatatue, hich i schected de el
active mpde Lo ke $3LdnbhEShadal2 R 05850 £RRAIALYS 2nd sald

5 transaction.

2. A communication system according to claim 1, wherein:
the first and second data processing apparatuses

further each comprise encoding means for encoding data into
a Manchester code; and

10 . said modulating means obtains a signal of data to be
transmitted at at least one transfer rate among the transfer
rates by performing amplitude modulation on the carrier in
accordance with the Manchester ccde.
3. A communication system according to claim 1, wherein

15 either data processing apparatus of the first and
second data processing apparatuses acquires information of a
plurality of transfer rates which are usable by the other
data processing apparatus, and the transfer rate for use
between the first and second data processing apparatuses is

20 changed based on the information in one transaction.
4. A communication system according to claim 3, wherein
either data processing apparatus of the first and second
data processing apparatuses acquires information of all the

transfer rates which are usable by the other data processing

25 apparatus by transmittfing a command and receiving a response



5 target apparatus thenselves output carriers, whereby data is

transmtted, and a passive node in which said first data processing
apparatus itself outputs a carrier and said target apparatus perforns | oad
nodul ation on the carrier output by said first data processing apparatus,
whereby data 10 is transmtted, a conmunication node for use in data
transm ssion by said first data processing apparatus and said target
apparatus is set. 6. A conmmunication ngfhod according to claimb5, wherein
said first data processing apparatus and said target 15 apparatus each
obtain a signal of data to be transmtted at at |east one transfer rate
anong a glurallty of transfer rates by encoding the data into a Manchester
code andtopé&hfoFRITAgR&nplitude nodul ation in accordance with the

Manchester code. 20 7. A,comruni cati on nmet hod according to claimb5, wherein
said first dat 80W88é§§itﬁ8naf5‘6§i“85uQfaE&EanégllPHfroPﬁ’aﬁ Shrst 93tB urality

of transfer rates usable. sai e ar at us d changes, hased on
Che | nf oPRREPOHLIE EPRACAELS Rafe: ?o?eaéé : oﬁgcloﬁgnﬁa% G BERRIEN sal o
first data 25 rocesiin a ara us an i.d et _appar.at

cormunt CAPPAR2REEhod L SEE5PORRG LGS e 1%&9 o Deinapa
prOCQ§S|?grggggrﬁg%§n§CQU|r%a |n%9ra?% all the transfer rates usable
by sal d target apparatu %ransnl a command and receiving a

response to the..cin:

said communication method comprises:

a selecting step of selecting, by said first data

processing apparatus, a target apparatus as a communication
10 party from among said at least one second data processing
apparatus;

a transmission-rate determining step of determining
a transfer rate for use in data transmission by the first
and second data processing apparatuses from among a

15 plurality of transfer rates;

a changing step of changing a communication
parameter concerning the communication between said first
data processing apparatus and said target apparatus;

a data exchanging step of, by transmitting a

20 command to reguest data exchange by said first data
processing apparatus and transmitting a response to the
command by said target apparatus, exchanging data between
said first data processing apparatus and said target
apparatus; and

25 a releasing step of releasing the second data



5 command. 9. A data processing apparatus for performng
el ectromagneti c-i nducti on conmuni cation using a carrier having a single
frequency, conprising: electronagnetic wave generating nmeans for form ng an
RF 10 (Radi o Frequency) field by generating el ectromagneti c waves;
nodul ating neans for transmtting data at a predeterm ned transfer rate by
modul ating the carrier, which corresponds to the el ectronmagnetic waves, in
accordance with the data; and 15 demoagulating nmeans for acquiring data
transmtted at a predeterm ned transfer rate by denodul ating the
el ectromagneti c waves generated by said electronagnetic wave generating
means or el ectromagnetic waves generated anot her apparatus, 20 wherein:
sai d nodBFEFPA§IREaRBPAFaRYAYt YDERE A&t éeéﬁcaeﬁh @falPif tér9etansfer rates:
and a commruni cation party is recogni zed based on a response sent back for
transni s8PBATEFUFRe 285t a at each of the 25 transfer rates, and, anong the
transfer rath a trapnsfe use in dafa trapsm ssi en. betmeen
& :

said data proce¥sSthg %ﬁp%?%?ﬁglﬁiﬁlgﬁl%Ogﬁﬁnﬁﬂ?ﬁé? bh9part §7i §C

determngdys o190 SndahasB58°¢53509 4aRELILUS SINPELh TS and said

5 target apparatus themselves output carriers, whereby data is
transmitted, and a passive mode in which said first data
processing apparatus itself outputs a carrier and said
target apparatus performs load modulation on the carrier
output by said first data processing apparatus, whereby data

10 is transmitted, a communication mode for use in data
transmission by said first data processing apparatus and
sald target apparatus is set.

6. A communication method according to claim 5, wherein
said first data processing apparatus and said target

15 apparatus each cbtain a signal of data to be transmitted at
at least one transfer rate among a plurality of transfer
rates by encoding the data into a Manchester code and
performing amplitude modulation in accordance with the
Manchester code.

20 7. A communication method according to claim 5, wherein
said first data processing apparatus acquires information of
a plurality of transfer rates usable by said target
apparatus, and changes, based on the information, a transfer
rate for use in one transaction between said first data

25 processing apparatus and said target apparatus.



5 el ectromagneti c-induction conmuni cation using a carrier having a single
frequency, conprising: nodulating neans for transmtting data at a
predeterm ned rate by nodul ating the carrier, which corresponds to
el ectromagneti c waves, in accordance with the 10 data; and denodul ati ng
means for acquiring data transmtted at a predeterm ned transfer rate by
denodul ati ng el ectromagnetic waves, wherein: 15 said nodul ating neans
transmts data to a conmmunication partg, hy transmtting, to the
comuni cation party, a response to a command which is acquired by said
denodul ating neans after being transmtted fromthe comunication party;
sai d denpdul ati ng neans perfornms denodul ation at a 20 plurality of
t r ansf er 8rat és COFRMNLSA tioRn JRENOPa PECORRIEW it® &ABHE t/he Mheadssdfer rates,
of data capabl e of being denodul ated by said denodul atin neans i s
deterninéélggf&rﬁFaﬁ§F@rPF&F@SF&P9U§@H%¥%E§FaaQQﬁﬁﬁﬁﬁ:%§%9¥mﬁ§%9ﬂ3°f
communi cation party. 25 11. A data processing apparatus according to claim
10, - 9431gnéhE ﬁ%&isé%df@it&rsi H&aﬁgﬁng’ypé e 0954d FBEERAG%PYon  the
carrier mhich.% r.responds to electronaqpetic waves n%%p rated by said

: (o

conmuni c&EPSR™: 9 £2 CORMIECa P obESSG " faratds di'ng to claim 12,

5 command.
9. A data processing apparatus for performing
electromagnetic-induction communication using a carrier
having a single frequency, comprising:
electromagnetic wave generating means for forming an RF
10 (Radio Frequency) field by generating electromagnetic waves:
meodulating means for transmitting data at a
predetermined transfer rate by modulating the carrier, which
corresponds to the electromagnetic waves, in accordance with
the data; and
15 demodulating means for acgquiring data transmitted at a
predetermined transfer rate by demodulating the
electromagnetic waves generated by said electromagnetic wave
generating means or electromagnetic waves generated by
another apparatus,
20 wherein:
said modulating means transmits the data at a plurality
of transfer rates; and
a communication party is recognized based on a response
sent back for transmission of the data at each of the

25 transfer rates, and, among the transfer rates, a transier



5 further conprising el ectromagnetic wave generating nmeans for formng an
RF (Radi o Frequency) field by generating electromagnetic waves, wherein
sai d nodul ati ng neans nodul ates the carrier, which corresponds to

el ectromagneti ¢ waves generated by said 10 el ectronagneti c wave generating
nmeans.
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rate for use in data transmission between said data
processing apparatus and said communication party is
determined.
10. A data processing apparatus for performing
5 electromagnetic-induction communication using a carrier

having a single frequency, comprising:

modulating means for transmitting data at a
predetermined rate by modulating the carrier, which
corresponds to eleqtromagnetic waves, in accordance with the

10 data; and

demodulating means for acguiring data transmitted at a
predetermined transfer rate by demodulating electromagnetic
waves,

wherein:

15 said modulating means transmits data to a communication
party by transmitting, to the communication party, a
response to a command which is acquired by said demodulating
means after being transmitted from the communication party:

said demcdulating means performs demodulation at a

20 plurality of transfer rates; and

the transfer rate, which is among the transfer rates,
of data capable of being demodulated by said demodulating
means is determined as a transfer rate for use in data
transmission to the communication party.

25 11. A data processing apparatus according to claim 10,
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wherein said modulating means performs load modulation on
the carrier, which corresponds to electromagnetic waves
generated by said communication party.
12. 1A data processing apparatus according to claim 12,
further comprising electromagnetic wave generating means for
forming an RF (Radio Frequency) field by generating
electromagnetic waves,

wherein said modulating means modulates the carrier,
which corresponds to electromagnetic wéves generated by said

electromagnetic wave generating means.



