- 1 - DESCRI PTI ON COMMUNI CATI ON APPARATUS

COVMUNI CATI ON METHOD, AND PROGRAM Techni cal Field
[0001] The present invention relates to a

communi cati on apparatus, a conmmuni cation nethod, and
a programand relates to, for exanple, a

comruni cati on apparatus capable of fully exhibiting
capabilities that are inherently possessed by the
:comuni cati on apparatus for performng near field
conmuni cation, a conmuni catj an nmet hod for use
therewith, and a programfor use therewth.
Background Art [0002] As a systemfor perfornm ng

near field conmunicati nple an I C
(Integrated Gircuit) c EggéFg wi dely known. In
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el ectronmgneti ¢ wave, thereby formng a so-

(Radi o Frequency) field (nagnetlc field). Then, when
an | C card approaches the reader/witer, the IC card
Terbpetayksisuippl y of power by el ectromagnetic induction

and also data is transnmitted between the
read%riter and the IC card. [0003] As a

co ni cati on prot ocol or-@erfornin near. field 2
e present nventlon elates to a ommunlcatlon

" apparatus, a communication method, and a program and relates
to, for example, a communication apparatus capable of fully
‘exhibiting capabilities that are inherently possessed by the
Jcommunication apparatus for performing near field
communication, a communication method for use therewith, and
a program for use therewith.
Background Art

[0002]

As a system for performing near field communication,
-for example, an IC (Integrated Circuit) card system is
.widely known. In the IC card system, a reader/writer
generates an electromagnetic wave, thereby forming a so-
called RF (Radio Frequency) field (magnetic field). Then,
when an -IC card approaches the reader/writer, the IC card
receives supply of power by eléctromagnetic induction and
also data is transmitted between the reader/writer and the
IC card. |

{0003]

As a communication protocol for. performing near.field




comuni cation typified by that of such an IC card
system for exanple, NFCIP (Near Field Comrunication
Interface and Protocol)-1 is known. NFCIP-1 is also
defined as I1SO I EC 18092. [0004] For NFCIP-1, the
foll owi ng nodes are defined: an active node that is a
comruni cati on node in which each of a plurality of
comuni cation apparatuses for transmtting and

recei ving data outputs an el ectronagneti c wave,

nodul ates the el ectromagnetic wave, and thereby.
transmts data, and a passive node that is a

comuni cation node in which data is transmtted by
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conmuni ca appara S anong r COﬂﬂU
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appar atuses. A plurality of conmunication apparatuses
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one of the comunication nodes of the active node and
180R&.passive node (refer to, for exanple, Patent:
Docunent. 1 and Non-Patent Docunent 1). [0005]
[ Pat¥Ht4iDocument 1] Japanese Unexani ned Patent

b No. 20Q4-21522 t ent
POt CR S anbtr o BT e R ear B et: ah Cbeive
mo@eNPRN CAY | 0%0%&553@@90@%% Qﬁzo%ﬁhcﬁ NECLP-JP 5 2nd
Editi on, Decenber 2004, ECVA

“plurality of communication apparatuses for transmitting and
‘receiving data outputs an electromagnetic wave, modulates
‘the electromagnetic wave, and thereby transmits data, and a
passive mode that is a communication mode in which data is .-
transmitted by load-modulating an electromagnetic wave
output by one communication apparatus among the other
communication apparatuses of the plurality of communication
apparatuses. A plurality of communication apparatuses in
compliance with :.NFCIP-1 perform communication in one of the
communication modes of the active mode and the passive mode
{(refer to, for example, Patent Document 1 and Non-Patent
Document 1).

.[0005]

[Patent Dcocument 1] Japanese Unexamined Patent
Application Publication No. 2004-215225

[Nen—-Patent Document 1] Standard ECMA-340, "Near Field
Communication Interface and Protocol (NFCIP-1)", 2nd Edition,

December 2004, ECMA .




Di scl osure of Invention Problens to be Solved by the
I nvention [0006] However, when a. plurality of
communi cati on apparatuses perform comunication in
conpliance with NFCIP-1, there is a problemin that,
even if at |least one of a plurality of comunication
appar atuses i nherently has capabilities greater than
a group of capabilities defined by NFCIP-1, it s
difficult for the apparatus to fully exhibit
capabilities that are inhepently possessed. [0007]

" The present invention has been made in view of such
ci rcunstances, and ains to enable capabilities that

Dgggimﬁﬁngr%n&h¥e99§§¢ssed by a communi cation apparat us
for performng near field comunication to be fully

Pexi diid @@ beMeansed Aty I0lavitRgehheo®r obl ers [ 0008] A
comuni cati on apparatus according to the present
i nvd®0i0éh i s a communi cation apparatus for perform ng
comuni cati on with another communi cation apparatus
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means or per orm ng conmuni catl on . .
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greater than a group of‘capabilities defined by NFCIP-1, it
is difficult for the apparatus to fully exhibit capabilities
that are inherently possessed.

[a007]

The present invention has been made in view of such
circumstances, and aims to enable capabilities that are
‘inherently possessed by a communication apparatus for
performing near field communication to be fully exhibited.:
Means for Solving the Problems

[0008]

- A communication apparatus according to the present
invention is a communication apparatus for performing
communication with another communication apparatus:that is a
communication party in accordance with a communication
protocol in which one or more commands and one or more
responses are at least defined, the communication apparatus
including: communication means for performing communication

in one of communication modes of an active mode, which is a




conmuni cati on node in which each of a plurality of
apparatuses for transmtting and receiving data
out puts an el ectromagnetic wave, nodul ates the
el ectromagneti c wave, and thereby transmts data; and
a passive node, which is a comunication node in
whi ch one apparatus anong a plurality of apparatuses
out puts an el ectronmagneti ¢ wave, nodul ates the
el ectromagneti c wave, and thereby transmts data, and
t he ot her apparatuses anong, the plurality of
apparatuses transnt data by | oad-nodul ating the
el ectronmagneti ¢ wave output by the one apparatus;
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apparatus, at |least defines an attribute command for
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the attri butes as one of the one or 5-
output by the one apparatus; control means for performing

coritrol such that a data group containing one or more pieces
of information related to one predetermined type of
"capability possessed by the communication apparatus or the .
other communication apparatus is generated for each type of .
capability, and the one or more generated data groups, with
the one or more generated data groups being stored in
predetermined one of the one or more commands and the one or
more responses defined by the communication protocel, are
transmitted to the other communication apparatus.

[0009]

The communication protocol further defines attributes
that should be or can be possessed by the communication
apparatus and the other communication apparatus, at least
defines an attribute command for notifying or requesting the

communication party of the attributes as one of the one or




nore conmands, and at |east defines an attribute
response to the attribute command as one of the one
or nore commands, and the control neans can perform
control such that the data group containing one or
nore pieces of information related to the
correspondi ng type of the capability is generated for
each of the n + 1 types (n is an integer of 0O or nore)
of capabilities differing fromthe types defined as
the attributes in the comyni cation protocol, and the
generated n + 1 data groups, wth the generated n + 1-
data groups being stored in the attribute command or
mogrgecgr%mgnqu ea’nd a%sgonsst? 'd E%dfﬁ]e tr%rrf_ﬁe con rglngeﬂs% gttggego

comuni cat’i'on appar at us.

the 2Bt PAIH AN CARELA! aS0chdals e dakaor GhOHD SRR, NY
at least information indicating a level that iIs or

andathde-qrassas sednby cthep COMMNIcRAkiron ap@ERratidts theSdata
generated for each of the n + 1 types of capabilities,
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being stored in the attribute command or the attribute

-response, are transmitted to the other communication
apparatus.

[0010]

The control means can perform control so that the data
group containing at least information indicating a level
that is or can be possessed by the communication apparatus
'is generated for each of the n + 1 types of capabilities,

- and the generated n + 1 data groups, with the generated n +
1l data groups being stored in the attribute command, are
‘transmitted to the other communication apparatus.

[0011]

The control means can perform control such that the
data group containing at least an instruction for notifying

the communication apparatus of the level of the

'corresponding type of capability that is possessed or can be




possessed by the other comrunication apparatus is
generated for each of the n + 1 types of

capabilities, and the generated n + 1 data groups,
with the generated n + 1 data groups being stored in
the attribute command, are transmtted to the other
communi cati on apparatus. [0012] When the other

comuni cati on apparatus generate, for each of the n +
1 types of capabilities, a data group containing at

| east an instruction for nqgtifying the other

comruni cati on apparatus of the level that is possessed
or can be possessed by the comruni cati on appar at us,
and the generated n + 1 data .grou with the
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cozﬁénication apparatus of the level that is possessed or
can be poésessed by the communication apparatus, and the
‘generated n + 1 data groups, with the generated n + 1 data
- -groups being stored in the attribute command, are
transmitted to the communication apparatus, the controcl
‘means can further perform control such that the attribute
command is received by the communication apparatus, and can
-perform control such that, on the basis cof the instruction
contained in each of the n + 1 data groups stored in the
.recelved attribute command, a data group containing at least -
information indicating the level of the corresponding type
of capability that is or can be possessed by the
communication apparatus, is generated for each of the n + 1
types of capabilities, and the generated n + 1 data groups,
with the generated n + 1 data groups being stored in the

-attribute response, are transmitted to the other




communi cation apparatus. [0013] The control neans can
performcontrol so that a data group containing at
| east an instruction instructing that the other
conmuni cati on apparatus activate the correspondi ng
type of capability is generated for each of the n + 1
types of capabilities, and the generated n + | data
groups, with the generated n + 1 data groups being
stored in the attribute conmand, are transmtted to
the other communication apparatus. [0014] Wen the
ot her communi cati on apparatus generate, for each of
the n + 1 types of capabilities, a data group
containing at | east an instruction instructing that

COPWEHIB?EﬁglégﬁﬁEﬁFeﬁtion appar atus activate the
corfﬁﬁﬁﬂnding capability, and the generated n + 1
data groups, with the generated n + 1 data groups
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attribute command, are transmitted to the other
communication apparatus,

[0014]

When the other communication apparatus generate, for
'each of the n + 1 types of capabilities, a data group
containing at least an instruction instructing that -the
other communication apparatus activate the corresponding
capability, and the generated n + 1 data groups, with the

.generated n + 1 data groups being stored in the attribute

command, are transmitted to-the communication apparatus, the

" .control means. can further perform control such that the

- attribute command is: .received by the-communication apparatus,
can further perform contrel for activating each of the n + 1
types of capabilities on the basis of the instruction
contained in each of the n + 1 data groups stored in the
received attribute command, and can further perform control

such that a data group containing at least information




i ndicating the result of the activation of the
corresponding type of capability is generated for
each of the n + 1 types of capabilities, and the
generated n + 1 data groups, with the generated n + 1
data groups being stored in the attribute response,
are transmtted to the other communication apparat us.
[0015] O©One type anbng one or nore types of
capabilities identified by information contained in
each of the one or nore daja groups stored in the
command or the response can be. a capability for
controlllng the power of an el ectromagneticwave
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[ dance with a communi cati on protocol in which o :
communi cation is perfornmed in one of conmunication
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identified by information contained in each of the one or

-more data groups stored in the command or the response can
be a capability for controlling the power of an
électromagneticrwave ocutput by the communication apparatus
or the other communication apparatus.

[0016]

A communication method according to the present
invention is a communication method for use with a
communication apparatus for performing communication with
another communication apparatus that is a communication
party in accordance with a communication protocol in which
. one or more commands and -one or more responses are at least
. defined, the communication method including steps of:
performing communication with another communication
apparatus that is a communication party in accordance with a
communication protocol in which communication is performed

in one of communication modes of an active mode, which is a



conmuni cati on node in which each of a plurality of

apparatuses for transmtting and receiving data

out puts an el ectromagnetic wave, nodul ates the

el ectromagneti c wave, and thereby transmts data; and

a passive node, which is a comunication node in

whi ch one apparatus anong a plurality .of apparatuses

out puts an el ectronmagneti ¢ wave, nodul ates the

el ectromagneti c wave, and thereby transmts data, the

ot her apparatuses anong the plurality of apparatuses

transmt data by | oad-nodulating the el ectromagnetic

wave output by the one apparatus, and one or nore
nmmands, and one or. nore responses_are at | east
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output by the one apparatus, and one or more commands and

" one or more responses are at least defined; performing

- .control such that a data group containing one or more pieces

of information related to one predetermined type of
capabkility possessed by the communication apparatus or the
. other communication. apparatus is generated for each type of
-the capabilities and the one or more generated data groups,
with the one or more generated data groups being stored in
predetermined cne of the-one or more commands and the one or
-more responses defined by the communication protocol, are
~transmitted to the other communication apparatus.
[0017]

- A program according to the present invention is a
program that is executed by a computer for controlling a
communication apparatus for performing communication with

another communication apparatus that is a communication




party in accordance with a comrunication protocol in
whi ch conmmuni cation is perforned in one of

conmuni cati on nodes of an active node, which is a
comuni cation node in which each of a plurality of
apparatuses for transmtting and receiving data

out puts an el ectromagneti c wave, nodul ates the

el ectromagneti ¢ wave, and thereby transmts data; and
a passive node, which is a comruni cation node in

whi ch one apparatus anong;@ blurality of apparatuses
outputs an electronmagnetic wave, nodul ates the

el ectromagneti ¢ wave, and thereby transnits data, and
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of perform ng control such that a data group
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LR A S makd ERARE et arne ded Bot o
ST STAY ha@ﬁ oD, LIRS .. 98NAT ALE] data g5 oups

erng stored in predeterm ned one o He one or nore
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conmuni cati on protocol,” are transmtted to the other
elecmmnmugnﬂﬁnanwapearmﬁduiadé%OiBh elddtromagnetic wave,
and thereby transmits data, and ﬁhe other apparatuses among
. the plurality of apparatuses transmit data by lcad-
modulating the electromagnetic wave output by the one
apparatus, and one or more commands and one or more
responses ‘are at least defined, the program including: a
‘control step of performing control such that a data group
‘containing one or more pieces of information related to
predetermined one type of capability possessed by the
communication apparatus or the other communication apparatus
+ is generated for each type of the capabilities, and the one
or more generated data groups, with the one or more
generated data groups being stored in predetermined one of
the one or more commands and the one or more responses
defined by the communication prétocoi, are transmitted to

the other communication apparatus.

[0018]




In the communi cati on apparatus, the comruni cation
nmet hod, and the program according to the present
invention, in one of the active node, which is a
comuni cation node in which each of a plurality of
apparatuses for transmtting and receiving data

out puts an el ectromagneti ¢ wave and data is.
transmtted by nodul ating the el ectronagnetic wave,
and the passive node, which is a conmmuni cati on node
in which data is transnitifd_by | oad- nodul ati ng an
el ectromagneti ¢ wave output by. one apparatus anong
the other apparatuses of the plurality of.

appar atuses. Furthernore, comunication is gerforned
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conmu Ion proto one or
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defined. Mbre specifically, a data group contai ning

whddle @dchmrfea plaeesiof dMfappaaticoses ef@t edangraneing
predeterm ned type of capabilities possessed by the

- ang opRmidard datapparpnis oy elifstrorpepretNRCwave and data
communi cati on apparatuses i s generated for, each type
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-thécggﬁﬁaigiy of .apparatuses. Furthermore, communication is
pexrformed among a communication apparatus and other

. apparatuses that are communication parties thereof in
accordance with . a communication protocol in which one orx
mere commands Or one or more responses are at least defined.
More specifically, .a data group containing one or more

. pileces of information related to one predetermined type of
capabilities possessed by the communication apparatus or the
- other NFC communication apparatuses is generated for each
‘type of the capabilities, and the generated one or more data
.groups, the generated -one or more data groups being stored
in predetermined one of one or more commands and one or more
responses that are defined by a communication protocol, are
transmitted to the other NFC communication apparatuses.
Advantages

~ [0019)




According to the present invention, it is possible for
a communi cati on apparatus to performnear field
comuni cation with the other communi cati on appar at us.
In particular, it is possible for the apparatus to
fully exhibit capabilities that are inherently
possessed by the communication apparatus for
perform ng near field comrunication. Brief
Description of the Drawings [0020] Fig. 1 shows an
exanpl e of the configuratipp of an enbodi ment of
acommuni cation systemto which the present invention
is applied. Fig. 2 illustrates a passive node. Fig. 3

illustrat.es an active node.. Fig. .4 is a.block diagram

ShoMFY e CekAnphe Ao THG *BEART i aci or Sof oA REC. Fo°
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iTTustrating aninitial RﬁbA process. Fig. 6 is a
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Fig. 7 illustrates an SDD process. Fig. 8 shows a |i st
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illustrating typical initialization and SDD perforned

expibah -%m%@m%aﬁiscah%rﬁreap@éﬁaﬁaylymossessed by the

.communication apparatus for performing near field
communication.
Brief Description of the Drawings

[0020]

Fig. 1 shows an example of the configuration of an
embodiment. of a communication system to which the present -
invention is applied.

Fig. 2 illustrates a passive mode.

- Fig. 3 illustrates an active mode.

Fig. 4 is a block diagram showing an example of the
configuratien of an NFC communication apparatus 1.

Fig. 5 is a timing chart illustrating an initial RFCA
process.

Fig. "6 'is a timing chart illustrating an active RFCA
prbcess.

Fig, 7 illustrates an SDD process.

Fig. 8 shows a list of commands and responses.

Fig. 9 is a flowchart illustrating typical
initialization and SDD performed by an NFC communication

apparatus.




Fig. 10 is a flowhart illustrating an activation
protocol in a passive node. Fig. 11 is a flowhart
illustrating an activation protoceol in an active

node. Fig. 12 illustrates an exanple of the
configuration of a capsule to which the present
‘invention is applied. Fig. 13 illustrates the

structure of a command ATR REQ Fig. 14 illustrates
the structure of a field BSi of a conmand ATR REQ
Fig. 15 illustrates a transgission rate that can be
set inthe field BSi or a field BRI of command ATR
REQ Fig. 16 illustrates the structure of a field PPi
of the _command ATR REQ Fig. 17 illustrates .
e titon SL A TLRSE e DA UGS INT TE S OREAEN | el d
pr?ﬁchi ! giﬁgggagg AIR. REQ Fig. 18 is another

I'Tustration of infornation LRI that can be set in

bi tp#y of11t he hi eh8wERi-10fi e teamBnd ATR REQL iohi 0.

19 illTustrates the structure of a response ATR RES.
prBtgcolOin sara ddtawehapdlei | | ustrati ng an ATR_REQ

transm ssion process on an initiator side. Fig. 21 is

a fligcHar i lilhptsetet i 4Ty e BRIR REGhe exifiigngapiete’s

on a target side. Fig. 22 is a flowhart il]lusfrating
a GAPATEE F¥%S Wlﬁlé:g‘eitl\f}?ngr%?%rbteslé?"ﬁﬁtﬂﬁﬁ i IRt s de.
. Reﬁ%kﬁnﬁ% Nﬂﬂﬁé@kétésjéhé structure of a command ATR_REQ.

'Fig. 14 illustrates the structure of a field BSi of a

command ATR REQ.

Fig. 15 illustrates a transmission rate that can be set
in the field BSi or a field BRi of command ATR REQ.

Fig. 16 illustrates the structure of a field PPi of the

command ATR REQ.
. Fig. ‘17 illustrates information LRi that can be set in
‘bit 4 of the field PPi of the command ATR_REQ.
Fig. 18 is another illustration of information LRi that
can be set in bit 4 of the field PPi of the command ATR_REQ.
IFig. 19 illustrates the structure of a response ATR RES.
Fig. 20 is a flowchart illustrating an ATR_REQ |
transmission process on an initiator side.
Fig. 21 is a flowchart illustrating an ATR_REQ
receiving process on-a target side.
Fig. 22 is a flowchart illustrating an ATR RES
receiving process con the initiator side.

. Reference Numerals



[0021] 1 to 3 NFC conmuni cation apparatus, 11 antenna,
12 receiver, 13 denodul ator, 14 decoder, 15 data
processor, 16 encoder, 17 selector, 18

el ectromagneti ¢ wave output section, 19 nodul ator, 20
| oad nodul ator, 21 controller, 21A CPU, 21B EEPROM
22 power-supply unit, 51 capsule, 61 to 65 field Best
Mode for Carrying Qut the Invention [0022]

Enbodi ments of the present invention will be described
bel ow wi th reference to thg, drawi ngs. [0023] Fig. 1
shows an exanpl e of the coﬁ%lguration of an

enbodi ment of a conmuni cation system (the system

desj gnates a logical assenbly of a plurality of

devh J and it does not matter whether each device

isqjnthe Hﬁ”?j ), to j he -pr .

' |nveﬁi|§nN?§n§%p |:ﬂ£gf6%23fgg#§%H§’ #% %ﬁ%@hna, 12
 reCOIVRNI Catd QR SMSLEME S cQnskibHted bys dd-e@rBECssor,
communi cat i on apparatuses 1, 2, and 3. Each of the
16hEﬁb@ﬂﬁﬁunHGabbmécﬂ@ﬁaraﬁu&ﬂscirbﬂa@neﬁuﬂeﬁwgnedtp@tbe

. capabl e of perform ng near field comunication (NFC
Se(iw Hiem¢dadaheni catd dwpp bpdeleee¥onegnerngroller,
I nduction _usin carrier wave of a single freguency

2100 T ot HeP REE g@%nmﬁ'ﬁ FAICST SHBPAY a‘t“b’ste's >f5capsule,

61 to 65 field
Best Mode for Carrying Out the Invention

10022]

Embodiments of the present invention will be described
below with reference to the'drawings.

[0023]

Fig. 1 shows an example of the configuration of an
- embodiment 'of a communication system (the system designates
:'a logical assembly of a'plurélity of devices, and it does
not matter whether each device is in the same housing) to
which the present invention is applied.

[0024]

In Fig. 1, the communication system 1s constituted by
‘three NFC communication apparatuses 1, 2, and 3. Each of
~the NFC communication apparatuses 1 to 3 is designed to be

.capable of performing near field communication (NFC (Near

- -Field Communication)) by electromagnetic induction using a

-carrier wave of a single frequency with other NFC

communication apparatuses.




[0025] At this point, exanples of a frequency of a
carrier .wave. used by the NFC conmuni cati on
apparatuses 1 to 3 .include 13.56 MHz of an | SM
(I'ndustrial Scientific Medical) band. [0026] -The
phrase near field. conmunicati on neans communi cati on

, that becones possi bl e when the di stance between
apparatuses that perform comunicati on becones within
several 10 cm and also includes conmmunication
perforned. with (the housipgs. of) apparatuses that
perform comuni cati on bei ng brought into. contact
with each other. [0027] The comrunication system of
Fig[oézﬁgn be adopted as an [IC card systemin which
one re of the NFC communication apparatuses 1 to

3 cgn t@ﬁs”@%n@ &?&133 gader LWeLL r?:!akda;tﬂ“% ca®tREL

one or can’ be e to be an Al so, each

wa®bk t5ed NRC teeMyeQ @&m&mc,aaﬂﬁ@rnata@giaﬂu@@s 3. qan 3be
adopted as a conmuni cation system of a PDA (Persona

- inBilgde al 3. SAs siHgt afit an BSNPQ Irderssenal Soigputiefic Madical)

mobi | e phone, a wist watch, a pen, and the |iKke.
_bawﬁat is, the NFC communi-cation apparatuses 1 to 3 are

appﬁﬁgigses_that performnear field commnication and

are limted to an I1C card, a reader/witer, and

1 -h-eI‘kJei %ﬁrggetlhgal_l.(%iceq_rdd-.c%}{lﬁhﬁﬂat:[&g%?e]an's %@mmunication

‘that becomes possible when the distance between apparatuses
that perform communication becomes within several 10 cm, and
also includes communication performed. with (the hecousings of)
apparatuses that perform communication being brought into
contact with each other.
[0027]

* The communication system of Fig. 1 can be adopted as an
-IC “card system in which one or more of the NFC communication
‘apparatuses 1 to 3 can be made to be a reader/writer and the
.-other. one or more can be made to be an IC card. Also, each
of - the NFC communication apparatuses 1 to 3 can be adopted

as a communication ‘system of a PDA (Personal Digital

.. Assistant}; a PC (Personal Computer}, a mobile phone, a-

- wrist watch, a pen, and the like. That is, the NFC
communication apparatuses 1 to 3 are apparatuses that

perform near field communication and are not limited to an
.IC card, a reader/writer, and the like of the IC card system.

[0028]




The NFC conmuni cati on apparatuses 1 to 3 are capable
of perform ng communication in two comruni cation
nodes. Exanples of the two comuni cati on nodes

i nclude a passive node and an active node. For
exanpl e, comuni cati on between the NFC communi cation
apparatuses 1 and 2 anong the NFC conmuni cati on
apparatuses 1 to 3 will now be considered. In the
passive node, simlarly to the above described IC card
system of the rel ated ar;,lgqy exanpl e, the NFC
comruni cati on apparatus 1, which is one of the NFC
comuni cati on apparatuses 1 and 2, nodul ates (a
carrier._wave correspondin an el ectromagneti.c

wavd sg&hEr S?’é‘&“rb’fa‘ﬁltoélelai’?%ﬁ@t‘i‘?ﬁe‘sr &byt PaRsf FePYUE of

t he NEC comun catlon p at t he
e b GRS Eat o syRheapRbt P i kel

ExSRITBNI LALHNAN  APPASALUS: &tll@ﬁdmeg@@lyl ﬁ{&@m@a a PALLEIGL
wave corresponding to) the el ectromagnetic wave

‘mo@enaiated aby itbemdME caMeRbeALé pNcappariatts oh Batveen
thereby transmts data to the NFC contmuni cati on

 theppr atagewhich0029]apr@rathecot hepnthahdimong the BEEi ve
node, each of the NFC _communi cation. apparatuses 1

CO%WHP%F%%&?&IéPéér?%P§ﬁﬁw% &P ﬁavéllc%W?é§b6ﬁ&PﬁaeF%§ anti

. el ectrona tlc wave genera eIf n ereb
Ehe RATSHE § rb]()]f(fq %t %ﬁesap%vent e Fane %egg §%&t d
sy SQUYH %ﬂ{e' 98199@& WG £8! @Qéﬁgﬂ@,g“ﬁ{é Gricnduction is

to be performed, an apparatus 1
communication apparatus 1, which is one of the NFC

communication apparatuses 1 and 2, modulates (a carrier wave
‘corresponding o) an electromagnetic wave generated by~
~itself and thereby transmits data to the NFC communication
apparatus 2 that is the other NFC communication apparatus,
.and the NFC communication apparatus 2 load-modulates (a
carrier wave corresponding to) the electromagnetic wave

- generated by the NFC communication apparatus 1 and thereby
.transmits ‘data to the NFC communication apparatus 1.

[0029]

On the other hand, in the active mode, each of the NFC
communication apparatuses 1 and 2 modulates (a carrier wave
‘corresponding to) an electromagnetic wave generated by
itself and thereby transmits data. |

{00301

At this point, when near field communication employing

electromagnetic induction is to be performed, an apparatus




that starts comuni cation by outputting an
el ectromagnetic wave first, that is, an apparatus
that, so to speak, takes the initiative of
communi cation, will be referred to as an initiator.
Near field conmunication is perfornmed in such a
manner that the initiator transmts a command to a
comuni cation party thereof, and the comruni cation
party sends back a response to the conmand. The
communi cation party that nds back a response to the
command fromthe initiator will be referred to as a
target. [0031] For exanple, it is assunmed that the
NFC conmuni cati gn qggaratus 1l starts to output an
\%:

that et O givBi e - Ga hiid Oé’ttBPFEl%%nﬁ‘ﬁjrﬁ]r?éﬁfﬁ&aﬁP?ﬁic
waggefJ[d\lrFs\% %ﬁ%ﬂ&c&agl on ryfpr%rt%tsu% gt, é? oh%%alkn lc:}:\ggs

cat’i on appara beéones an

thbNiA] &l QNiveaBe EBRnNECLATNLCR] | 90 APRANRIUS02as an

beconmes a target. [0032] I'n the passi ve node, as
inshomtord N Hegr ZieldecdNnnicamitni Latponfappar ahusudh a

that is an initiator continues to output an
‘maphectteradghet Loitedeer ThenRRCt e opmeriestd ¢r9 aappar at us

1 nodul ates the el ectromagneti c wave out put, by
"COW@%%ﬂqat%ﬂﬁdpﬁﬁEYe%Rﬁﬁ%9£usﬁP@stB%t%PTWP%%ﬁﬁtNPé party

municati gn__apparatys 2 that t ar
sex connunfggP?%%gq;pﬁg?atus ot ?oaofﬂl augécFﬁlbn

paPLEUHQMRANALT £ 4RVL QUURWE: PY E}li‘@ &Fn&a%@imf%}ncéﬁé on

apparatus 1 that is an initiator
-initiator will be referred to as a target.

[0031]

For example, it is assumed that the NFC communication
épparatus 1 starts to output an electromagnetic wave and
starts communicating with the NFC communication apparatus 2.
As shown in Figs. 2 and 3, the NFC communication apparatus 1
‘becomes ‘an initiator, and the NFC communication apparatus 2
becormes a target.

[0032]

In the passive mode, as shﬁwn in Fig. 2, the NFC
communication apparatus 1 that is an initiator continues to
output an electromagnetic wave. The NFC communication
apparatus 1 modulates the electromagnetic wave output by
‘itself, and thereby transmits data to the NFC communication
apparatus 2 that is a target. Also, the NFC communication
apparatus 2 load-modulates the electromagnetic wave output

by the NFC communication apparatus 1 that is an initiator



and thereby transmts data to the NFC conmuni cati on
apparatus 1. [0033] On the other hand, as shown in
Fig. 3, in the active node, when the NFC

comuni cation apparatus 1, which is an initiator of
itself, transmts data, the NFC communi cati on
apparatus 1 starts to output an el ectronagnetic wave,
nodul ates the el ectromagneti c wave, and thereby
transmts data to the NFC conmuni cation apparatus 2
that is a target. Then, -atgex the transm ssion of
data is conpleted, the NFC comunication apparatus 1
stops outputting the electromagnetic wave. Al so, when

antdh%hglggbgogg%ﬁgnﬁﬁsi Al o APHALAL leﬁ?cz’c.o}’%ﬁhﬁhc£§i& tar getr,

transm t e NFC communi cation apparatus 2
apphabtgst 0. out put an el ectromagneti c wave, and

nodul ates the el ectromagneti c wave, and thereby

tran@dils data to the NFC comuni cation apparatus 2,

which is a target. Then, after the transm ssion of

dat @ i B oifpieat Bandt s NFGWorRuFRi-8at $ onin dpsarstige 2

t ops. out put t | t he el ectromagnetic waye. [0Q34] In
modieq S, FiE QR GHPOAEH G LR CaA S BBt | YA By o
-in&'ﬂﬁgﬁoyﬁ%f CQIIYH CALL O, APPAALUSeS 1k §ow@ﬁ91%‘é¢:ripn

the "nunber” of NFC conmunicati ol apparatuses
appaRstis Ul | Gk che coConppit Cal iaR SY¥YSheghtsidatadd,m ted

to 3, and may be 2 or 4 or nore. Furthernore, the
modoimues ciatie arlegpsbaaytanid nedwige ani9thereby transmits
data to the NEC communication apparatus 2 that is a target.
Then, after the transmission of data is completed, the NFC
communication apparatus 1 stops outputting the |
electromagnetic wave. Also, when the NFC communication
apparatus 2, which is a target, transmits data, the NFC
communication apparatus 2 starts to output an
-electromagnetic wave, and modulates the electromagnetic wave,
‘and thereby transmits data to the NFC communication
apparatus -2, which is a target. Then, after the
transmission of data is completed, the NFC communication
apparatus 2 stops outputting the electromagnetic wave.

[0034]

In Fig. 1, the communication system is constituted by
three NFC communication apparatuses 1 to 3. However, the
number of NFC communication apparatuses constituting the
communication system is neot limited to 3, and may be 2 or 4

or more. Furthermore, the communication system can include,




in addition to an NFC conmuni cati on apparatus, for
exanple, an ICcard, a reader/witer, and the |ike
constituting an IC card systemof the related art.
[0035] Next, Fig. 4 shows an exanple of the
configuration of the NFC comruni cation apparatus 1 of
Fig. 1. The other NFC comruni cati on apparatuses 2 and
3 of Fig. 1 are configured simlarly to the NFC
comuni cation apparatus 1 of Fig. 4, and accordingly,
a description thereof is_opytted. [0036] An antenna
11 is configured to include a coil of a closed | oop,
and out puts an el ectronagneti c wave as a result of

trical current flow ng through the co
L RARBBUST S O o @ B APPBT S Fin € SFRERES:

| 'anpﬁéstlsggd fkf%é%'&er/{?%&@f' R %F{% 2% ”é‘@n%lt]ltx%%' an IC

anged ectrical “current OoWws t roug t enna

catd. SQQQQZLﬁgQh@eggggggd]gggecelves el ectri cal current
flow ng through the antenna 11, and perform tuning

and[@etdgction, and outputs a S|gnal to a denodul at or
13. The denodul ator 13 denodul ates the

si rerttsippl-i édsiowmarhexeppéevef tie amdfiguppries ¢he
denodul at ed S|gnal to a decoder 14, The decoder

thgelhdesommgy c& éﬁBI%PP%FWEﬁ%HegﬁeFlﬁod% OF?FthhF%k@FC
B L R TR
- s5iREPEEPF Ho +2Q- NFC communlcatlon apparatus 1 of Fig. 4,
and accordingly, a description thereof is omitted.
00361
An antenna 11 is configured to include a coil of a
closed loop, and outputs an electromagnetic wave as a result .

of electrical current flowing through the coil being changed.

- Furthermore, as a-result of magnetic fluxes passing through

- the coil as the antenna 1l being changed, electrical current

flows through the antenna 11.

[0037]

A receiver 12 receives electrical current flowing
through the antenna 11, and perform tuning and deteétion,
and outputs a signal to a demodulator 13. The demodulator
13 demodulates the signal supplied from the receiver 12 and
supplies the demodulated signal to a decoder 14. The
decoder 14 decodes, for example, a Manchester code orlthé
like as a signal supplied from the demodulator 13, and

supplies data obtained by the decoding to a data processor




15. [0038] The data processor 15 perforns
predeterm ned processing based on the data supplied
fromthe decoder 14. Also, the data processor 15
supplies an encoder 16 with data to be transmtted to
anot her apparatus. [0039] The encoder 16 encodes the
data supplied fromthe data processor 15 into, for
exanpl e, a Manchester code, and supplies the code to
a selector 17. The selector 17 selects either a

nodul ator 19 or a load np ator 20, and outputs the
signal supplied fromthe encoder 16 to the sel ected
unit. [0040] At this point, under the control of a
controller 21, the selector 17 selects the nodul ator
19 or the load nodulator 20. The controller 21
COW%%%%? the selector 17 to select the | oad nodul ator
20 when't he comuni cation node is a passive node, and
t hepFGa 69 NP LAY 0N 5ApRAESEMS Prdde R rmlidbgebrof S0mng
when the communi cation node is an active node or when

- badde cdpmendeak i smopdel ifroa passdyvecdmdel andatlhe, NHG:

communi cation apparatus 1 is an initiator, the
datepityasielsepr21y supphiasoles eheoder ekt oritly dagasébeke

t he nodul ator 19. Accordingly, the signal output by
trannidieddEr 48TReS AHNGTEG St o the | oad nodul ator 20

th&gHg the selector 17 when the conmmunication node
is'a paésive node and the NFC 21

The encoder 16 encodes the data supplied from the data
:processor 15 . into, for example, a Manchester code, and
supplies the code to a selector 17. The selector 17 selects

either a modulator 19 or a load modulator 20, and outputs

-the signal supplied from the encoder 16 to the selected unit.

[0040]

At this point, under the control of a controller 21,

"the selector 17 selects the modulator 19 or the load

modulator 20. The controller 21 controls the selector 17 to

select the load modulator 20 when the communication mode is

.a passive mode, and the NFC communication apparatus 1 is a

‘target. Also, when the communication mode is an active mode

or when the communication mode is a passive mode and the NFC

communication apparatus ‘1 is an initiator, the controller 21.

controls the selector 17 to select the modulator 19.
Accordingly, the signal output by the encoder 16 is supplied

‘to the load modulator 20 through the selector 17 when the

communication mode is a passive mode and the NFC




communi cation apparatus 1 is a target, and is supplied
to the nodul ator 19 through the selector 17 in other
cases. [0041] An el ectronagnetic wave output section
18 supplies the antenna 11 with electric current for
allow ng the antenna 11 to radiate (el ectromagnetic
waves of) a carrier wave having a predeterm ned
single frequency. In accordance with the signa
supplied fromthe selector 17, the nodul ator 19
nodul ates. the carrier wavgyas the electric current
supplied to the antenna 11 by the el ectromagnetic
wave out put section 18 This all ows the antenna 11 to
co&%uhﬁEQ:ﬁﬁfE!er} ted ectrona netéclya es, IF
accor dance WER 8a?a DRt PEhe BAcHUSPEe BT tHhe
-,thgaﬁgdﬂﬂﬂﬁﬁ$§@rtﬂ?ou&ﬁoégg séﬂ@%tbgag7nPng€Héy’c%ge .
changes, in accordance with the signal supplie 7t om
t hegoxligct or 17, an i npedance obtai ned when the coi
as the antenna 11 is externally observed. Wen an RF
- i dirdelemagnebgretfielwdvel sukpnieseariound 8t keppat e
11 as a result _of another apparatus_outputting
AnEPRRA riondigiét PECRATES A B CalPref lhRivEld tHhe antenna 11
t ai ned when t as_the antenn

o EREEANC et QU ARG MNOR RS 67 L Pt e P B e
a fALEMNA LA §951gf€aflzg=§fuen 57' S EHdér'!:@éﬁ%nce with the

(1 oad- nodul at es e carrier wave
‘s i@hLCtuppagRat Feomames Rulfibrby 7t hendtheruiappar abus

I n accordance with the signal supplied fromthe

model etsortht7calier wave as the electric current supplied
to the ‘antenna 11 by the electromagnetic wave output section
18. .This allows the antenna 11 to radiate carrier-modulated
electromagnetic waves in accordance with data output to the
.encoder 16 by the data processor 15.

[0042]

The load modﬁlator-ZO changes, in accordance with the
signal supplied from the selector 17, an impedance obtained
when ‘the coil as: the:antenna 11 is externélly observed.

‘When an RF field  (magnetic field) is formed arocund the

-antenna 11 as a result of another apparatus outputting

- .electromagnetic:waves as a carrier wave, 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 {load-modulates) the carrier wave
as the electromagnetic waves output by the other apparatus

in accordance with the signal supplied from the selector 17,




and transmts, to the other apparatus outputting the
el ectromagneti c waves, the data output to the encoder
16 by the data processor 15. [0043] At this point,
for exanple, anplitude shift keying (ASK) can be
enpl oyed as a nodul ation nethod in the nodul ator 19
and the | oad nodul ator 20. However, the nodul ation
nmethod in the nodul ator 19 and the | oad nodul ator 20
is not limted to ASK, and PSK (Phase Shift Keying),

QAM  (Quadrature Anplitudexpbdul ation), etc., can be
enpl oyed. The nodul ation factor of the anplitude is
not limted to nunerical values, such as 8% to 30%

09 ?gg.%ooo i t.ahl I | ect ed.
an?og%ﬁ ] é%n?gglﬁg?é%f%%%ﬁgfg SHEFggiggg%ﬁgfituting
elbBerbfgnaammiaeal | o aRPR dfuput. cdhdtte ishcddR® 16 by

controller 21 is constituted by, for exanple, a CPU
théCéata ghrddreaaessiifg Unit) 21A, an EEPROM

(Electrically and Erasabl e Programable Read Only

MenidtOA3121B, a RAM (Random Access Menory) (not shown),

and others. The U 21A executes_a programstored in
Che EBRRORPITE, TG S7PEGHTL . SEOhE PO o BlrokREIRY

(A%]?ES&A'& Y %91§E§§%% NS £ oERNLEaEL0R ARPAT AL Y§, L and

er vari ou s of ‘processing are perforned. The
moGERRAM A1Bhas 8L of & thRhAlR o ra2 Bl 00i&M I ,b&he

executed by the CPU 21A and data that is necessary
- motiEAx idie nlePHod 1An ofied iRl a?2dr- 19 and the load modulator
20 is not limited to ASK, and PSK (Phase Shift Keving), QAM
{Quadrature Amplitude Modulation), etc., can be employved.
The modulation factor of the amplitude is not limited to
numerical wvalues, such as 8% to 30%, 50%, and 100%, and a
suitable value may be selected. -

[0044]

. "'The controller 21 controls blocks constituting the NFC
communication apparatus 1. That is, the controller 21 is
constitﬁted by, for ‘example, a CPU (Central Processing Unit)
. 21A, an EEPROM  (Electrically and Erasable Programmable Read
Only Memory) 21B, a RAM (Random Access Memory) (not shown), -
and others. The CPU 21A executes a program stored in the
EEPROM 21B. As a result, control of blocks constituting tﬁe
NFC communication apparatus 1 and other wvarious kinds of
.processing are performed. . The EEPROM 21B has stored therein

a program to bé executed by the CPU 21A and data that is

necessary when the CPU 21A operates.




[0045] A series of processes perfornmed by the CPU 21A
by executing a programcan be perforned in such a way
that dedicated hardware is provided in place of the
CPU 21A and the dedicated hardware perforns the
processes. In addition to being installed into the
EEPROM 21B. in advance, a program to be executed by
the CPU 21A can be tenporarily or permanently stored
(recorded) in a renovable recording medium such as a
flexible disk, a CD ROM ( )act Disc Read Only
Menory), an MO ( Magneto cal) disk, a DvD (Digital
Versatile Disc), a nmagnetic disk, or a sem conductor
menory, and can be provided as so-call ed packaged
softO¥dPeé. Furthernore, the programcan be transnitted

to the NFC communi cation ar at us b e field
cofmIFreat: Bf BHIFS AT BETFRETET 115 Te 5 PPhat ke
. 4 o] - | W..unj lJ n sary
or B oot RS SR NURE 27, SURPJ Garense
de&OPAREY GRLLARrapPargtdsided R pkh8e 46 HIRPICETEDLAL &0
of lines showing that the controller 21 controls the
thbl dekisareasthbtdvang gt NEE tbanpnocatdas  dppaddiuson
1, and representation of lines show ng that the
- o perietd suEpRYledi inoR K1 HEPESMpdhRrit G AMRECRFCa program
communi catio aratus .1 coppljcate Fi.g. 4.
to R FHRAUGES, DY HERS kit udnEai Brs ahe R TFed” The
- i ve | rat in a
pegxg%’kfeé}t;&p%lrtxﬁ% g%%%cfrrr]&a%lgmg? g 4£Qrﬁ<9&a°o°1e RALAGREI N €
medium, such as a flexible disk, a CD-ROM (Compact Disc Read

Only Memory), an MO (Magneto Optical) disk, a DVD (Digital
Versatile Disc), a magnetic disk, or a semiconductor memory[
and can be provided as so-called packaged software.

Furthermore, the program can be transmitted to the NFC

.- communication apparatus 1 by near field communicaticn and

can be installed into the EEPROM 21B.

[0046]

A power~-supply unit 22 supplies necessary power to the
“blocks constituting the NFC communication apparatus 1. 1In
Fig. 4, representation of lines showing that the controller
21 controls the blocks constituting the NFC communication
apparatus 1, and representation of lines showing that the
power~supply unit 22 supplies power to the NFC communication
apparatus 1 complicate Fig. 4. Accordingly, the
representations are omitted. The power-supply unit 22 may

have incorporated therein a battery, or may obtain power




that becones a power source fromthe electrica

current flow ng through the antenna 11 w t hout
incorporating a battery. However, in the l|atter case,
the NFC communi cation apparatus 1 operates as only
the target in the passive node. [0047] Although, in

t he above case, the decoder 14 and the encoder 16 can
process the. Manchester code, the decoder 14 and the
encoder 16 can. selectively process not only the
Manchester code, but al so ope of plural types of codes
such as nodified MIler code and NRZ (Non Return to
Zer o) code. [0048] Next, all the NEC comruni cation

tha%pgratuses ower sogpcet)r Inl& ?{éaltgy¥ien%tDUt
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bot hcases 1 n which the NFC communi cati on apparatuses
battetp. . Hdfrai Lhat s Sl drakgets, thhayrowWdnindBation
el ectromagneti c wave by thenselves. [0049] Therefore,
appheattsnol aparetesofs térel NRGec bamuat cat | Ore reysparat useés.
1 to 3 output el ectromagneti c waves at the sane tine
n P%&7dte in which the NFC comuni cati on apparatuses
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and the encoder 16 can selectively process not only the

Manchester code, but -also one of plural types of codes such
as modified Miller code and NRZ (Mon Return to Zero) code.
[0048]
Next, all the NEC communication -apparatuses 1 to 3 can
‘become .initiators .that output an electromagnetic wave first
-and. starts communication. . Furthermore, in the active mode,

in - both cases in which thé NFC communication apparatuses 1

~  to.-3 are initiators or targets, they output an

—electromagnetic wave by themselves.

{0049]

Therefore, :when two or more of the NFC communication
~apparatuses 1 to 3 output electromagnetic waves at the same
‘time-in a state in which the NFC communication apparatuses 1
to 3.are in proximity with one another, collisions occur,
and communication cannot be performed.

f0050]

Therefore, each - of the NFC communication apparatuses 1



to 3 detects whether or not (an RF field by) an

el ectromagneti ¢ wave from ot her .apparat uses exi sts.
Only when the el ectromagneti c wave does not exi st,
the NFC comruni cation apparatus starts to output an
el ectromagnetic wave, thereby preventing collisions.
Here, processing in which whether or not an

el ectronmagneti ¢ wave from ot her apparatuses exist is
detected and only when it does not exist, the output
of an el ectromagnetic wave,is_started is called an

. RFCA (RF Col |l i sion Avoi dance) process fromthe

pur pose of preventing collisions. [0051] There are

o Rate RS PSTHES PFr ot bl M REC Goburibati on -
28BPRAIRES  LAVEl Gronk o 008, Qli9ie, 08, e NEC ony

conmuni tation apparatuses 1 ) that are going t

~ whBRCORE dNidd dhRbset 8B0uade IQSRONSE BECA pragesscthat
is perforned each tine an NFC conmuni cati on apparatus

‘comtanisatiorouwppat-aans ebect romegpetpot wavel gdirdonggnetic

- comunication in the active node. The initial RFCA

- wapp ocelssr &drid PrkEepEsponsel RRERYSr ocBSEe arrrqdes sgageinn
t hat , b%Iore the output of an el ectromagnetic ve is
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process and the response RF process, a tine period
calhdd |ara REQA ngFatowhi €ibrd e&rcd@ance) process from the
- purpose of preventing collisions.
[0051]
There are two types of RFCA process: an initial RFCA
- process that is performed first by the NFC communication
apparatuses (in Fig. 1, one or more of the NFC communication
apparatuses 1 to“3) that are going to become initiators: and
- & response RFCA process that is performed each time an NFEC
communication apparatus starts to ocutput an electromagnetic
‘wave during communication in the active mode. The initial
‘RFCA process and:the response RFCA process are the same in
that, before the output of an electromagnetic wave is
- started, whether or not an electromagnetic wave from other
apparatuses exists is detected, and only when it does not
. exist, the output of the electromagnetic wave is -started.

" However, between the initial RFCA process and the response

RFCA process, a time period until a timing at which the




out put of an el ectromagneti c wave needs to be started
after the presence of the el ectronagneti c wave out put
by the other apparatuses is no |onger detected
differs. [0052] The initial .RFCA process will be
described first with reference to Fig. 5. [0053]
Fig. 5 shows an el ectromagneti c wave whose output is
started by the initial; RFCA process. In Fig. 5 (the
same applies to Fig. 6 described later), the
hori zontal axis indicate i me, and the vertical axis
i ndi cates the | evel of an electromagnetic wave out put
by the NFC communication apparatus. [0054] The NFC
conmuni cati on apparatus, that is going be
oufRE &t G &Il\‘ﬁé%mﬂ%‘ifé’*t‘iléi HAVE| %‘é?‘?%ntébr}i’@t FEE%’\E%% Foh
thanOtrggﬁce Es electr'%%A%n ¢! e&tééNﬂa NS IB Ve f{ her
randther apﬁara us Hot "§BF &t & Fon ﬁhous a
apbh PPl 190, T pange@ B e dEC communi cati on
apparatus starts =-to output an el ectromagnetic wave
angogtants transm ssion (Send Request) of data
(including a command) after a tinme - period TIRFG has
pagtediaiteal tRRCroprpgess| @06b]be Aesthibepof st WiDN
inthe tine period TIDT + n x TRFWis called an
refeqncd t@efFay-t?me period. When the frequency of 27

[0053]

Fig. 5 shows an electromagnetic wave whose output is
‘started by the initial RFCA process. In Fig. 5 {(the same
- applies to Fig. .6 described later), the horizontal axis
indicates time, and the vertical axis indicates the level of
"an electromagnetic wave output by the NFC communication
apparatus.

[0054]

The NFC communication -apparatus that is going to be an
initiator always detects an electromagnetic wave from
ranother: apparatus. : When an electromagnetic wave from
. .another apparatus is not detected continuously for a time
pericd Tipr + n X Tgpg, the NFC communication apparatus starts
to output an electromagnetic wave and starts transmission
{Send Request)..of :data (including a command) after a time
pefiod Tirre has passed after the output.

[0055]

At this point, Trpr in the time period Tipr + n X Tpey is

called -an initial delay time period. When the frequency of




the carrier wave is denoted as f,, a value greater
than, for exanple, 4096/f., is used therefor. nis an
integer of, for exanple, of 0 to 3, .and is generated
using a random nunber. TRFWis called an RF waiting
time and, for exanple, 512/f. is wused. The tinme TIHFG
is called an initial guard tinme and, for exanple, a
val ue greater than 5 ns is used. [0056] By using n,
whi ch is a random nunber, for the time period TIDT +
n x TRFW during which an_e% ctromagneti c wave should
not be detected, the possibility that a plurality of
NFC conmuni cati on apparatuses start to output an

el ectromagneti ¢ wave at the sane timng is reduced.
theopsryienw@ye He RECCEYhmamifcat P ot BifH & REEETstarEs 1Y

out put ectromm i C ve by the initial RF
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as a communi cati on node,” the NFC conifruni cati on

 Trabpar&d Usd hat rivaga Decofe: a iafidt | 8boresdmiiss, 512/f. is

out putting the el ectromagneti c wave after the
us¢danshisdiigr Tofc tihe @dtladofnt heit NEC wemdutinat fod,
apparatus is conpleted. On the other hand,- when the

- fopassiilande VPdUSeBr @Rt dminEatf oncedode, the NFC

cog&&&igation apparatus that has becone an initiator
comimé s, as it is, the output of the

el el rapgnat i-&hﬁ@y%_étaarr%%goﬁynﬁrﬁgeé,mﬂcjralthgl:%ne
process until the communication wth the target
peﬁﬁ&@hﬁ$ﬁhyneﬂd§wwZﬁuing which an electromagnetic wave
should not be detected, the possibility that a plurality of
NFC communication apparatusés start to output an.
electromagnetic wave at the same timing is reduced.

[0057]

When the NFC communication apparatus starts to output

an electromagnetic wave by the initial RFCA process, the NFC

- communication apparatus becomes an initiator. In that case,

when the active mode is :set as a communication mode, the NFC.
communication apparatus that has becoms an initiator stops
outputting the electromagnetic wave after the transmission

of the data of the NFC communication apparatus is completed.

.On the other hand, when the passive mode is set as a

communication mode, the NFC communication apparatus that has

become an initiator continues, as it is, the output of the
electromagnetic wave started by the initial RFCA process

until the communication with the target completely ends.




[0058] Next, Fig. 6 shows an el ectromagneti c wave
whose output is started by a response RFCA process.

[ 0059] The NFC conmuni cati on apparatus that is going
to output an electromagnetic wave in the active node
detects an el ectromagnetic wave from anot her
apparatus. Wen an el ectromagnetic wave fromthe

ot her "apparatus is not detected continuously for a
time period TADT + n x TRFW the NFC comruni cation
apparatus starts to outputz@n- el ectromagnetic wave,
and starts the transm ssion (Send Responses) of data
after an elapse of a tine TARFG fromthe output.
[00@fsgin and TRFWin the time period TADT + n x TRFW
are the'same as those in the case of the initial RFCA

praoesas ofighi g. sBows TARE el tEBRah B PeIavRAwRART duthut
TRFWis called an active delay tine, and a val ue of,
isf etaewahple a geeptese tRETR @rocegual to 768/ fe and
smal l er than or equal to 2559/fe, is used. The tine
TARE8S% called an active guard tinme, and a val ue of,

for_.ex le, greater, than 1024/f0, is used. [0061 As
1 o TR APt FRRTERER i ARPATAFRS ob Rt it JELAP f Putput

an Ui QUL AL SlRGLT QUBONGL |G, Wave ;DY LD il ddql, BECA
_process, an electronagnetlc wave shoul not exi st

el8ufidh dleti@agtvi Ner &P another apparatus. When an
electromagnetic wave from the other apparatus is not
detected continuously for a time period Tapr + n x Tgew, the
-NFC communication apparatus starts to output an
. electromagnetic wave, ‘and starts the transmission (Send
Responseé) of data after an elapse of a time Tarre from the
output.

{0060]

n and Tpew-in the time period Tapr + n X Tgey are the same
as those in the case of the initial RFCA process'of Fig. 5.
Tapy in the time period Tapr + n X Teey 15 called an active
delay time, and a value of, for example, greater than or
equal to 768/f. and smaller than or equal to 2559/f., is used.
The time Tarpe is called an active guard time, and a value of,
‘for example, greater than 1024/f;, is used.

[0061]

As is clear from Figs. 5 and 6, in order to start to
output an electromagnetic wave by the initial RFCA process,

an electromagnetic wave should not exist during at least the




initial delay tine TIDT, and in. order to start to

out put an el ectromagnetic wave by the response RFCA
process, an el ectronagnetic wave shoul d not exi st
during at least the active delay tinme TADI. [0062]
Whereas the initial delay tine TIDT is a value greater
than .4096/f0, the active delay tinme TADT is a val ue
greater than or equal to 768/ fe and snaller than or
equal to 2559/fc. Therefore, when the NFC

comuni cati on appar at us 13%9ang to becone an
initiator, a state in which an el ectromagnetic wave
does not exist is needed for a tinme period |onger than
t hat. when an el ectromagneti c wave i s output durin

Intbhibifcay SAmPnTrhe Kt itFe ORBEE. tT0° S eV epsBrY, an

when the NFC co ni.catiqn_appar IS going._to
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be output w thout taking mnuch delay fromwhen a state

activaiegryneigkettr omagneti ¢ wave exists is reached
when conpared with the case in which the NFC
com¥@diz¢at i on apparatus is going to becone an
initiator. This is due to the follow ng reasons.
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and thereafter stops the output

‘Therefore, when the NFC communication apparatus is going to
become an initiator, a state in which an electromagnetic
. wave does not exist is needed for a time period longer than
that when an electromagnetic wave is output during.
. communication in the active mode. To say reversely, when
the NFC communication apparatus is going to output an
relectromagnetic wave during communication in the active mode,
an electromagnetic wave needs to be output without taking
. mich delay from when a state in which no electromagnetic
:wave exists . .is reached when compared with the case in which
the NFC communication apparatus is going to become an
‘initiator. .This is due to the following reasons.

[0063]

That is, when NEC cbmmunication apparatuses perform
. communication in the active mode, one of the NFC
-communication apparatuses outputs an electromagnetic wave by

itself and transmits data, and thereafter stops the output




of the el ectromagnetic wave. Then, the other NFC
conmuni cati on apparatuses start to output an

el ectromagneti ¢ wave and transmts data. Therefore,
in the conmuni cation of the active node, all the NFC
communi cati on apparatuses may .have stopped the

out put of the el ectromagnetic wave. For this reason,
when t he NFC conmuni cati on apparatus is going to
become an initiator, in order to confirmthat

communi cation in the activeg,nmde is not being
performed around that NFC conmunication apparatus, it
is necessary to confirm for a sufficient tine

period, the fact that the other apparatuses do not
O£ EhpuE LS EBRESHEGHRTT ¢ vikWE: SPBURE Tha INFC
' ' S t ,is N o) :
R i e e T
wads HR§CHINEGhiaROMEca . t hehd M AJ-AL OF n OB P W Snr@fhication of
el ectromagneti c wave, and. thereby transmts data to
thehect avgeatodelhanl the wEr getmmshachsit® ampijattusas may
el ectromagneti ¢ wave after the initiator stops the
-hagat puerrdd tthe elsett onhgHet ied emtivenagpri-ithetastyy For
transmts data to the initiator. Thereafter, the .
Thi R PR Gt §W§Pt§hFh@FCoﬁﬁﬂﬂHPl8Pt%H% RGO adieiPEn9d

. _to‘“@{g?rﬁ‘é ter the target; starfs t%h%or?ﬂ?rx‘#t.th"ftthe
el éctromagneti c wave, and ereby ransmts data to

‘coﬁﬁﬁniégﬂﬂ&ﬁ'a%vthgrgéiiﬁg’mdﬁenﬁgaﬁby’bé%ﬁ%?péf%ormed
transmtted and received between the initiator and the
- arbafigethat3 NFC communication apparatus, it is necessary to

confirm, for a sufficient time period, the fact that the
- other apparatuses do not output an electromagnetic wave
~around the NFC communication apparatus that is going to
become an initiator.

[0064]
. In comparison, in the active mode, as described above,

.-the initiator outputs an electromagnetic wave, and thereby
transmits data to the target. Then, the target starts to

output an electromagnetic wave after the initiator stops the

-output of the:electromagnetic wave, and thereby transmits

" .data to the inditiator. Thereafter, the initiator starts the

output ~of the electromagnetic wave after the target starts

. the output of the electromagnetic wave, and thereby
transmits data to the initiator. Hereafter, similarly, data
is transmitted and received between the initiator and the

target.




[ 0065] Therefore, when an NEC communi cati on appar at us
that is going to beconean initiator exists around the
initiator and the target that are performng

communi cation in the active node, if the tinme period
fromwhen one of the initiator and the target that
are perform ng communi cation in the active node stops
the. output of the electromagnetic wave until the
other starts to output . an; electromagnetic wave is

| ong, the electromagnetic,wave does not exist during
the tinme period. Therefore,. the NFC communi cation
apparatus that is going to becone an initiator starts
the out put of the electromagnetic wave by the initia
RFdA”HV%cess In this case, the comunication in the

actiy g: nggOG%TM GRS BEG, P arglonn%%ggggguguﬁa}/%ﬁ.&
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active node, an electromagnetic wave needs to be

theut ptietWithhouk rt afé NEpmUcly cdahayi @ftem dn shat ective
whi ch an el ectromagneti c wave does not exist is
mo'rl%ach%d-he[ 0a8%F] peNexd ;frey ghstrdhedt vileh indtépbpteand
t he NFC conmmunication apparatus that is going

he P g F‘ﬁ?tﬁ’%‘f%%mlélf?aFP@m’th%‘iﬂt%tmth?h‘éCtlve
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other starts to-output;an,electromagnetlc wave is long, the
‘electromagnetic wave does not exist during the time period.
Therefore, the NFC communication apparatus that is going to
become an initiator starts the output of the electromagnetic
wave by theAinitial RFCA proceés.

In this case, the communication in the active. mode,
-which has been performed previously, is impeded.

f0066]

‘For this reason, in the response RFCA process that is

- performed during communication in the active mode, an

- electromagnetic wave needs to be output without taking much
delay after a 'state in which an electromagnetic wave does
not exist is reached.

[0067]

Next, as described with reference to Fig. 5, the NFC
communication apparatus that is going to become an initiator
starts the output of the electromagnetic wave by the initial.

RFCA process and thereafter, transmits data. The NFC




comuni cation apparatus that is going to becone an
initiator starts the output of the el ectronmagnetic
wave, and thereby becones an initiator, and an NFC
conmuni cati on apparatus that exists in proximty with
the initiator beconmes a target. |In order for the
initiator to transmt and receive data to and from
the target, it is necessary to specify the target to
and fromwhich data is transmtted and received. For
this reason, after the inigtator starts the output of
the electromagnetic wave by the initial RFCA process,
t he initiator makes a request for, for exanple, an
_ NFCID‘S Identlflc t|o %ﬁdeternlne usi ng_a .random
CORtHBEY Jr‘”t FPRATRES ak ‘?‘hf (F"EntBr SPELT f Ag1&aehor
e or t
seoPbITnt o beothE el A SPhmarbTEt FLS ML energhy

- be®¥h8E Sah nlrth)éJtmrt Yahhtdn trhed rao&r&r@hsz&atlélarbsfmatr%t@@
NFCI D t hat speC|f|es the target to the initiator in

threspehses t n predqudasty viom the imitisatoar becpf®684 Taeget.
initiator identifies a target on the basis of the

- InNpoiex t fFandiie tted taber e TEngEd ti And hee¢diffedata to

descri bed above, and transmts-and recejves data to
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. electromagnetic ‘wave by the initial RFCA process, the

initiator makes:'a request for, for example, an NFCID (NFC

o Identification) determined using a random number or the like .

as information-for_specifying each target to one or more
targets .that exist in proximity with the initiator. Then,
““the target that exists in proximity with the initiator

- transmits an NFCID that specifies the target to the

.initiator:in response to a request from the initiator.

[0068]

- The. initiator 'identifies a target on the basis of the

- NFCID transmitted from:the target in the manner described

-+ above, and transmits. and receives data to and from the

specified target.

[0069]

In the active mode, the initiator transmits a command
(request) ATR REQ . {to be described later}, with an NFCID

that specifies the initiator being contained therein, and




one target sends back (transmts) a response ATR RES
(to be described later) for the command ATR REQ w th
an NFCID that specifies the target being contained
therein, with the result that the initiator and the
target nutually recognize their NFCID and identify
each other. [0070] On the other hand, in the passive
node, the initiator perforns processing called an SDD
(Single Device Detection) process, so that a target
that exists around. (in proximty wth) the initiator
is identified using the NFCID. [0071] At this point,
in the SDD process, the initiator makes a request for

the NFCID of the target. This request is made b tﬁ?
Onp nF RF IR Pt PARK TIAHEE S r AnBoTRITH A pEFFI he D¢

deéggsﬂ‘?&% lfa;t?eé: - cpe éhceor%marn%geFfzeﬁ%,V S h%npﬁkhipgthat

reques .the targe erm nes, or exanp

spbbss oW NRCLRrqHsi DYy rRNHAILBHMPRE r&Nd tiaRSEKhES a
frane called a"polling response frame in which the

redr0t Dl ltoeatadsidber idlid itdkokargecagniuzad yt hecdindl 2
of the target by receiving the polling response frane

therand$if i eddf Adanthey terdetothp@O72] Since 'the target
in the passive node transmts data by | oad
modi%t%lon, the RFCA process i s not perforned.
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pek@&fﬁéuﬂybceggiﬁé'called an SDD (Single Device Detection)
process, so that a target that exists around. (in proximity
" with) the initiator is identified using the NFCID.

[0071]

At this point, in the SDD process, the initiator makes
a request for the NFCID of the target. This request is made
by the initiator by transmitting a frame called a polling
- request frame. When the target receives the polling request
frame, the target determines, for example, its own NFCID
Using & random number and traﬁsmits a frame called a polling
. response. frame in which the NFCID is located. The initiator
recognizes :the NFCID . of the target by receiving the polling
response. frame transmitted from the target.

[OO?é]

Since the target in the passive mode transmits data by
load modulation, the RFCA process is not performed.

Therefore, in the SDD process, when the initiator makes a

‘request for the NFCID to targets around the initiator, it




can occur. that when a plurality of targets exist
around the initiator, NFCIDs are transmtted
simultaneously fromtwo or nore of the targets. In
this case, NFCIDs that are transmtted fromthe two
or nore targets collide one another, and it is not
possible for the initiator to recognize the «colliding
NFClI Ds. [0073] Accordingly, the SDD processing is
perfornmed by, for exanple, a nethod using tinme slots
in order to avoid collisigps_-of NFCIDs as nuch as
possi ble. [0074] Fig..7 shows an SDD processing
sequence perfornmed by a nethod using time slots. In
Fi 7, Jt s.assunmed that fiy targets #1. #2.  #3
cahydogly et 3r B L ROR A Gr % rarBr S fobreorthene
. inPPRaPEPCORRITNG: abBer i dh ALY LhARIELASoRs1 PHddGwo or
response frame. After conpletion of the transm ssion,
molrke MBE St10d T aalgeitbt er val shif sy, edetens tiesk dddre
period TS are provided after an el apse of a
trpnewét egdri freeh thienbwpeerodo el tJteetts melpédeodnIdangther,
set to, for exanple, 512 x 64/fe, and the tine period
ang 19git met Presik %tf??n?ﬂﬁu%n1¢§a§éf-F%,r?%ﬁgﬁ%&%nﬁpé,
6.X 6 ~Also, the time slots are sequentially
co%gﬁ%ﬁﬁ%gh%ﬁgﬁéger) fromzero from for exanple, the
tenpy7all y preceding slot, whereby they are
identified. 35 -
o Accordingly, the SDD processing is performed by, for

example, a method using time slots in order to avoid
collisions of NFCIDs as much as possible.
[0074]

Fig...7 shows an SDD processing sequence pexrformed by a

. method using time slots. 1In Fig. 7, it is assumed that five

targets #1, #2, #3, #4, and #5 exist around an initiator.
{0075]

. In the SDD processing, the initiator transmits a
polling response frame. After completion .of the
- transmission, time .slots at intervals of a predetermined
time period Ty are provided after an elapse of a
predetermined time period T4. The time period T4 is set to,
for example, 512 x 64/f., and the time period Ts as the time
slot interval is set to, for example, 256 x 64/f.. BAlso, the
‘time slots are sequentially numbered {(integer) from zero
from, for example, the temporally preceding slot; whereby

they are identified.




[0076] Although Fig. 7 shows four tine slots #0, #1,
#2, and #3, for exanple, up to sixteen tine slots can
be set. The nunber TSN of tinme slots, set for a
certain polling response frane, is designated by the
initiator, and is transmtted, wth the nunber TSN of
time slots being contained in the polling response
frame, to a target. [0077] The target receives the
pol ling response frame transmtted fromthe
initiator, and recognizes 4he nunmber . TSN of tine
slots. The target uses random nunbers to generate an
integer Rin the range of zero to TSN-1, and
trqﬂﬁgigs a polling response frame in which its NFCI D
S é ted, at the timng of -the tine slot #R
detaraNef PYy!he sHeqsty ReiddUi8s 49, dgscripeding
above, based ©On r andom nu ers, the target determ nes

#3} | Fer s:0hplrusedp aso tdiRtRG Nl @Limbr aNstd tddm®e pokli Nghe
response franmes. Thus, the timng at which the

- nuhlag gt tofansmets pold,i mgtr éspoasesfraineyoldingsredipwrsse
can. _avoid collisions of the polling respense franes

framensii Beedanpied ey ttdregdrdtastatichis iFodspppaitted,

. [.0079 Even if each target determ nes, hased.on a
e e N S s PPt <P E Y g TR PERahGnF e i ng
pof&fﬁglfe%%oﬁge frame, to a target.

fO077]

The target receives the polling response frame
~ transmitted from the initiator, and recognizes the number
TSN of time slots. The target uses random numbers to
: generate -an integer R in the range of zero to TSN-1, and
. transmits a polling response frame in which its NFCID is
" located, ‘at the timing of the time slot #R determined by the
integer R.

[0078]

As described above, based on random numbers, the target
" .determines time slots used as timing for transmitting
polling response frames. Thus, the timing at which the
--targets transmit polling. response frames varies. This can.
avoid collisions of the polling response frames transmitted
by .the targets as much as possible.

[0079]

Even if each target determines, based on a random

number, a time slot as timing for transmitting a polling



response franme, tine slots in which polling response
franes are transmtted by a plurality of targets nay
coincide with one another. This may cause collisions
of the polling response frames. In the. enbodinent in
Fig. 7, a polling response frane of target #4 is
transmtted in tinme slot #0, polling response franes
of targets #1 and #3 are transmtted in tine slot #1,
a polling response frame of target #5 is transmtted
intine slot #2,: and a polding response frane of
target #3 is transn1tted intime slot #3, so that the
col l'i sion between targets #1 and #3 occurs [0080] In

this. case, the |n|%|ator C Lﬁ h%Brecelv t he
| reﬁemsgfa ohSR®7bics ' * 3F5eps PS8t hEBRCS
arghfg ﬁf%%e%o%g ysofA%89%Q£Qgﬂ JJT%c1de with

I ni or tra a po |ng reguest ranme agal n.

onlhé§oﬂﬁgyesﬁﬁlgaﬁgﬁtéhdgh aRd1i#3c09 &F anmgo1nehli ng
response frames in which their NFCIDs are | ocated.

reSpbses Ry, umhlthélumbdmlmeatoinrenpgnmzespoaﬁhnghe
NFCI Ds of targets #1 to #5 around it, transm ssion of
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possibility 37
‘target #3 is transmitted in time slot #3, so that the
collision between targets #1 and #3 occurs.
- {0080}

In this case, the initiator cannot normally receive the
- polling response frames of targets #1 and #3 between which
. the collision occurs. - Accordingly, the initiator transmits
a polling request frame again. This regquests targets #1 and
- #3 to transmit polling response frames in which their NFCIDs
-~ ‘are located. - Subseqguently, until the initiator recognizes
- all the NFCIDs of targets #1 to #5 around it, transmission
. of polling request frames by the initiator and transmission
‘of polling response frames by the targets are'repeatedlye
performed; |

[0081}

ITn 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




that polling response frames may collide with each
other. Accordingly, in a case in which, after each
target receives a polling request frame fromthe
initiator, the target receives a polling request
frame again wthout taking nmuch tine, for exanple,
the target can ignore the polling request frane.
However, in this case, in the enbodinment in Fig. 7,
regarding. the targets #1 and #3, in which polling
response collision occurszfor the initially
transmtted polling request franme, the initiator
cannot recogni ze the NFCIDs of the targets #1 and #3.
Thus, ~data exchange _cannot be 3nforneg?betmeen t he

thtaar@@%lgieﬂ ETORS EB@‘B‘%} made CordiAGH YL ardget SEE
#4 #5,. 1 n whi . ' [
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targets #1 to #5 can be recogni zed while reducing a
‘repO8&st biddntey, trhat ipotidtgr Jespensecbyares trey Neolibsdes
th:nigréils #1 and #3. Thus, data exchange cannot be
- performed between the targets #1 and #3.
[0082]
Accordingly, targets #2, #4, and #5, in which their
 polling respeonse frames are normally received and their
- NFCIDs can be recognized, are temporarily excluded (placed
in.a.deselected state) from parties among which
;- communication is performed, whereby a 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 regquest frame retransmitted by the
-initiator are only targets #1 and #3, whose NFCIDs cannot be
recognized through the transmission of the initial polling

request frame. Therefore, in this case, all the NFCIDs of

targets #1 to #5 can be recognized while reducing a

=:5possibiiity that polling response frames may collide with




each other. [0083] 1In addition, here, as described
above, when a polling request frane is received, the
target determ nes (generates) its NFCID based on
random nunbers. Accordingly, from different targets,
pol l'ing response frames with identical NFClI Ds |ocated
therein may be transmtted to the initiator. Wen the
initiator receives, in different tine slots, the
pol ling response frames with identical NFCIDs |ocated
therein, the initiator canygetransnmt a polling
request franme, for exanple simlarly to a case in
mhlch polling response frames collide with each
£0084] As descri bed above, according to NFC
eag nﬁuh ation apparatuses, even between an |C card
and-g,d-fader/witer constituting the existing IC card
sys[enl data can be exchanged at transm ssion rates
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target is, for exanple an IC card in the eX|st|ng I C
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exanpl e, the follow ng manner. [0085] More
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.process, an initiator starts to oqutput an
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tiates processing.
When the initiator receives, in different time slots, the

polling response frames with identical NFCIDs located

‘therein, the initiator can retransmit a polling request

frame, for example,.éimilarly to a case in which polling

response frames collide with each other.
[0084]

. As described above, according to NFC communication
apparatuses, even between an IC card and a reader/writer
cOnstituting.the existing IC card system, data can be
exchanged at transmission ‘rates employed 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, for example, the following manner.

[0085]

More specifically, in accordance with the initial RFCA
process, an initiator starts to output an electromagnetic
wave, and-an IC card as a target obtains power from the

electromagnetic waves and initiates processing. In other




words " in this case, the target generates operating
power fromthe el ectromagneti c waves out put by the
initiator since it is an ICcard in the existing IC
card system [0086] After obtaining the power and
bei ng operable, the target prepares for receiving a
polling request frame within, for exanple, a nmaxi nmum
of 2 seconds, and waits for the polling request frane
to be transmtted fromthe initiator. [0087] On the
other hand, the initiator gantransmt a polling
request frane regardl ess of whether or not the
preparation for receiving the polling request frame

s _conpleted in th target,. [0088] Wen the target
wok a6t Thd e SBOPr | Hb° r it FPRAECFF off ot nd BoHek
£rbil thlHect@SndGREL L Do ANOVR e eyl AL PET; ARSI S Ace

polling responsé frane to the initiator at a timng o?
itaispiedet amdned theees sdingMienchhe bpétdmt or

successfully receives the polling response frame from

t he 0&edet , as descri bed above, it recogni zes the

NFCI D of the target. Al so, when the initiator fails
: t o AféeraPPyat ety Vi & BOVeFoRPH nEe % putts@ Pl eaneP e r om

;tathe taQ%%EI the initig&or canc)retransnit g o“LiQ%xhin
Fequt Y Eie FOF 00867 VY thiRP 1Y FrESE rgﬁ‘? © ’
foggggﬁﬂhgﬁ %DEEQE&QQ &@Wﬁ&%&%ﬁ@%éoand waits for the
‘polling request frame to be transmitted from the initiator.

[0087]

On the other hand, the initiator can transmit a polling
request . frame regardless of whether or not the preparation
for receiving the polling reguest frame is completed in the
target.

[6088]

. -‘When the target receives the polling request frame from
the initiator, -as described above, the target transmits a
polling response frame to the initiator at a timing of a
predetermined time slot. When the initiator successfully
" receives the polling response frame from the target, as
describéd above, it recognizes the NFCID of the target.

Also, when the .-initiator fails to normally receive the
pelling response frame from the target, the initiator can
retransmit a polling request frame.

{0089]

In this case, the target generates operating power from




el ectromagneti ¢ waves output by the initiator since it
is an ICcard in the existing IC card system
Accordingly, the initiator continues the
el ectromagneti ¢ wave output initiated by the initia
RFCA processing until conmmunication wth the target
conpletely ends. [0090] Next, according to NFC
comuni cati on apparatuses, conmmunication is.
performed such that an initiator transmts a command
to a target,. and the targgh Lransmts (sends back) a
response to the command fromthe initiator. [0091]
Accordingly, Fig. 8 shows conmands that the initiator
transnmits t.o the target nd responses,_that. the.target
SLEFERSHFELS PREPPET BT DY (5031 CHREH ¢ 1065 thods =0
rchaybf: %&@i@%&ﬁf;sxﬁ'—:%ﬁf L&fsthe Mﬁ@@f&%ﬁ{@%) the -
represent commands, "and those "having the characters

inRESa 86t efodtioueBdenbas 1 dcrdreieseBt whespangRs. I n
the enbodinment in Fig. 8, six types of conmands,

inATRAREQ by WHRREQL tPSL REQ, DR eREQng DSLt REQomevud iRESion
.REC% are available. Simlarly to the commands, also
WikRytRG PR ast crBppoheks, eIFR RES, WUPRES, PSLRES,

DEQEE@@ DSL RES, and RLS RES, are avail able. As
descri éd above, an initiator transmts a comuand

(st hekarmderauesuslinl o gel o biagennis, o
. communication is performed such that an initiator transmits
a command to a target, and the target transmits (sends back)
a response .to the command from the initiator.

. [0091]

Accordingly, Fig. 8 shows commands that the initiator
transmits to the target, and responses that the target
transmits to the initiator.

[0092]

In Fig. 8, those having the characters REQ after the
underbar { ) represent commands, and those having the
characters RES after the underbar (_} represent responses.
In the embodiment in Fig. 8, six types of commands, ATR REQ,
WUP_REQ, PSL_REQ, .DEP_REQ, DSL,_REQ, and RLS_REQ, are
'évailable. Similarly to the commands, alsc six types of
responses, ATR_RES, WUP RES, P3L RE3, DEP RES, DSL RES, and
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 transmtted by the
initiator, and the response is transmtted by the
target. [0093] 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 transm ssion rate of .data that can be
transmtted or received by,.the initiator or the
target. In the command A%& REQ in addition to
initiator's attributes, an NFCID identifying the
initiator is located, . and the target recognizes the

Accoringldgy ' §hat ??ri“mﬁdeslsaﬁ&aﬂﬂﬁﬁ‘ﬁ?cgfyr &O&i VPGt Eher:

nd _ATR REQ .[0094]...The, response ATR RES is

and E HePRib oS, atsnsstior (RS kel ATR Req to.
thgobgggiator when the target receives the conmmand
ATR REQ In the response ATR RES, attributes, an
NFEhB, cottend IR REe t.ar geth arread atat editifO00O]otifies
Transmission rate information as an attribute |ocated

the ftatgetcofimbhe ATR IREQeandsphel fespore ) ATRIRES can
include all the transm ssion rates of data which can

tragemitiRent oL B HPSeBPYelN By R He AT FEEBRSERd t he
A% e R DL oo e, DS EEL R, I BATRRS AT,
~oriﬂﬂéit§E8EtafﬁthH%'Q%%g%EanEﬂf%éfEﬁifgﬁ%ro%aaaég that can
‘be transmitted or received by the initiator or the target.
‘In-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
'NECID by receiving the command ATR REQ.

[0094]

The response -ATR RES is transmitted as a response to
- +the command ATR REQ to. the initiator when the target
recelves the command ATR REQ. In the response ATR RES,
-attributes,: an NFCID,.etc., of the target are located.

[0055]

Transmission rate information as an attribute located
-in the -command ATR: REQ. and the response ATR RES can include
+all the transmission rates of data 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 initlator can




recogni ze a transm ssion rate at which the target can
performtransm ssion and reception, and the target can
also recognize a transmission rate at which the
initiator can performtransm ssion and reception.
[0096] A command WUP REQ is transmtted when the
initiator selects a target with which the initiator

will comrunicate. Specifically, by transmtting a
command DSL REQ which is described later, fromthe
initiator to the target, t _target can set to be in

a deselected state (a state in which transm ssion

(response) of data to. the initiator is prohibited).

The command WUP REQ is transmtted in the. case of
repapRhEs iy WHesHesal et et St3dt ¥PARR ER% tiHF A hE Par get

t be in a.state capable of transmtiti data to
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| oCat ed. Anpbng targets having received the command
peWPriREQamriiasgeh whd checdiziondentified by the NFC D
| ocated in the received command WJP REQ rel eases its
desél0@¢tied state. [0097] Wien, anong the targets
havi ng recei ved the command WUP REQ, the target which

“i's & geRERPH eV ByR R NECPPSTOERR @ 071G tRe TPEERR WY
sofQUTRNE TG SR b LEREAPE S et M
,Sp&&!?ﬁﬁgif@ypb§Eg&aﬁséf%Eing a command DSL REQ, which is
described later, from the initiator to the target, the
target can set to be in a. deselected state (a state in which
transmission (response) of data to the initiator is
~prohibited) . The command WUP REQ is transmitted in the .case
of releasing the deselected 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 target whose
deselected state is to be released is located. Among

- targets having received the command WUP .REQ, a target which
is identified by the NFCID located in the received command

- WUOP_REQ releases its deselected state.

{0097]

-When, -among the tairgets having received the command

WUP_REQ, the target which is identified by the NFCID located

© . in the received command WUP REQ releases its deselected

state, the response WUP RES is transmitted as a response to

the command WUPWREQ.




[0098] The command WUP REQ is transmtted only when
the initiator is in the active node, and the response
WJP RES is transnitted only when the target is in the
active node. [0099] A conmand PSL REQ is transmitted
when the initiator changes conmuni cati on paraneters
concerning conmunication wth the target. Here, the
comuni cation paraneters include, for exanple, the
transm ssion rate of data exchanged between the
initiator and the target. [9100] The conmand PSL REQ
i ncl udes the value of a changed conmmunication
paraneter |located therein, and is transmtted from

t he '¢$tiator to the target. The target receives the
co §]PSL_REC; and changes its conmuni cati on

PargPt &l N RGE Oﬁéﬁ‘%e £ 5Bt DY aclr)llj]Lg/ QhehNEhe

: communi cat1on paraneter located int command. The
ini @K 8ty T tihekchkr AREIR Sne,l @8R0BRE RISt QUbhRES is
command PSL REQ [0101] A command DEP REQis
‘trinanstiéd echlwhehehhehe niddogttoris per fior necitivensoiissi on
and reception (data exchange with the target) of data
(sotl®A%led real data). In this conmand, data to be
~transmitted to_ the tar IS Iogﬁt d. The  response
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"with the target. Here, the communication parameters include,
for example, the transmission rate of data exchanged between
the initiater and the target.

[0100]

' The command PSL REQ includes the value of a changed

communication parameter located therein, and is transmitted

- from the initiator to the target. The target receives the.

commaﬁd PSL. REQ, and changes its communication parameter in

.-accordance with the value of the communication paraméteﬁ

located in the command. The target further transmits a

- response PSL RES to the command PSL REQ.

[G101)

A 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 ccommand,
data to be transmitted to the target is located. The‘
response DEP RES is transmitted as a response to the command

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



initiator is |l ocated. Accordingly, the command DEP REQ
allows data to be transmtted fromthe initiator to
the target, and the response DEP RES to the command
DEP REQ allows data to be transmtted fromthe target
to the initiator. [0102] The command DSL REQ i s
transmtted when the initiator sets the target tobe
in the deselected state. The target, which receives
the conmand DSL REQ, transmits the response DSLRES to
t he command DSL REQ and enjers t he desel ected state;
and subsequentl|ly becones not responsive (cones to
send back no response) to comrands ot her than the

. command | WP REQ. [Olqg; A. _command RLS REB#:;
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the communication with the initiator. [0104] At this
-alpoitdatotte btheteansmiiose DIroREQhantda RS REQthar e
common in excluding a target fromparties
ingbhmaii-cating with the initiator. However, the target
excl uded by the command DSL REQ is set to be
codfiFéatable with the initiator. agai n by the

C_"-’PE%”%OMmUEnEEr%L_ Viesr ’tr‘éplsem:tL@{eg(?twhAé% the initiator
sets the target to be in the deselected state. The target,
‘which receives the command DSL REQ, transmits the response
DSL_RES to the command DSL REQ and enters the deselected
state,; and subsequently becomes not responsive {(comes to
send back no response) to commands other than the command
WUP_REQ.

[0103]}

A .command RLS REQ-is. transmitted when the initiator
completely. ends the communication with the target. The
- target, which has received the command RLS REQ, transmits
“the response RLS RES to the command RLS_REQ, and completely
ends the communication with the initiator.

[0104]

* At ‘this point, both- the commands DSL_REQ and RLS_REQ
are common in excluding a target from parties communicating
with the initiator. However, the target excluded by the
command DSL REQ is set to be communicatable with the

initiator again by the command WUP REQ. However, the target



excl uded by the command RLS REQ does not becone

communi catable wth the initiator unless the initiator
re- performs processing starting fromthe initial RFCA
process. In that point, the conmands DSL REQ and RLS
REQ differ from each other. [0105] Next, the

comruni cati on of the NFC communi cation apparatus is
performed in accordance with NFCI P-1 defined as

| SO' | EC 18092. [0106] Accordingly, a conmmunication
process in accordance mnthzsNFCIP-l wi || be described
wth reference to Figs. 9 to0 11. [0107] Fig. 9 is a
flowhart illustrating the outline of a comunication
process in accordance with NFCIP-I. [0108] At first,

ex%tl%@%d%s.theaﬁomweneo%ﬁﬁuﬁl?@atdpeﬁ BOpAPAWE serving as
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serving as an initrator has detected an RF field by
Int BRat Nbdimd, RhGACoRNOCRS IO RED shepPrSL.REMEA fifkri Srom
determned in step S2 that the RF field has been
- cadetethed, the process returns to step SI, and
subseggently i dentical processing is repeated That
i s,{%1¥eINEC comuni cation apparatus serving as an 46

Next, the communication of the NFC chmunlcatlon

apparatus is performed in accordance with NFCIP-1 defined as

-ISO/IEC 18092.

[0106]
‘Accordingly, a communication pfocess in accordance with - .
- NFCIP-1 will be described with- reference to Figs. 9 to 11.
[0107]
‘Fig. 9 is a-flowchart illustrating the outline of a
.communication process in accordance with NFCIP-1.
{0108]

- At first, in step 81, an NFC communication apparatus
‘serving as an -initiator performs an initial RFCA process and
proceeds to step'S2.- In:step $2, it is determined whether
or not the NFC communication apparatus serving as an
initiator has detected an RF field by the initial RFCA
processing of step S1.  When it is determined in step 52
that the RF field has been detected, the process returns to
step S1, and subsequently identical processing is repeated.

That is, the NFC communication apparatus serving as an.



initiator does not forman RF field so as not to
i npede conmmuni cati on by other NFC conmmruni cation
apparatuses that ,have forned the RF field while the
RF field is being detected. [0109] On the other
hand, when it is determined in step S2 that the RF
field has not been detected, the NFC comrunication
apparatus sel ects one of the comuni cation nodes of
the active node and the passive node. The process
then proceeds to step S3, ere the NFC conmuni cation
apparatus functions as an itiator and selects, for
exanple, a transmission rate. [0110] That is, in the
NFCIP-1, it is possible to select, for exanple a
ini phalsm sisiconnpht Bousern fidt faelfaPo cOnmAT ¢& EReEr om

annn a plurality of transm ssiop.rate é
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Initiator selects a transm ssion rate. 0111 I\/br e.-
gedPeeddically, in the case of perform ng passive node
comuni cation, the NFC contmuni cati on apparat us
pradceed3 fromstep S2 to: step S3-1 between steps
33-1 and 33-2 formng step S3, becones an initiator,
ch&ngédet pcher dianshi wheroht nbaldeie THEegadsi FESRDYHe,
.thgqu&FE%pgie%d4gés not been detected, the NFC
- communication apparatus selects one of the communication
.-modes of the active mode and the passive mode. The process
then proceeds to step S3, where the NFC communication
apparatus functions as an initiator and selects, for example,
a transmission rate.
[0110]

-That is, in the NFCIP-1, it is possible to select, for_
example, a transmission rate used for actual communication
from among.a plurality of transmission rate, such as 106
-kbps,. 212 kbps, and 424 kbps. Accordingly, in step 83, the
. NFC communication apparatus: serving as an initiator selects
a transmission rate.

[0111]

~More .specifically, in the case cf performing passive
‘mdde communication, the NFC communication apparatus proceeds
from step S2 to step $S3-1 between steps 53-1 and S3-2

forming step S3, becomes an initiator, changes the

communication mode to the passive mode, and selects a




transm ssion rate. Also, in step 53-1, the NFC
comruni cati on apparatus, perforns predeterm ned
initialization and SDD processi ng, and proceeds to
step 54-1 between steps 54-1 and 54-2 form ng step
S4. [0112] In step 54-1, the NFC conmuni cati on
apparatus is activated (starts up) in the passive
node, exchanges the command ATR REQ and the response
ATR RES with the target in the passive node, and
proceeds to step 5305. [0113] Alternatively, in the
case of perform ng active ‘node. conmmuni cation, the
NFC conmuni cati on apparatus proceeds from step S2 to
step 53-2 between steps 53-1 and 53-2 formng step
trg@smbesioegadn i npitsat om stleaNg§éslt hehe dtifuni cati on
node, to the active node, selects %he transm ssi on

COPZRRLCHNPT FPBEERESS PSP 545 Pet ekt eps 54- 1
in%ﬁ%?ﬁiaztifo%r Ml HgS.DBt ejpocstazls'si[lj_%élélid %!)Poééegﬂsl %%; %ge{a h§4-—l

conmuni cat1 on apparatus | activate

beREdY &ML 548X ChARTES- 1 Ne, 6o RFRBE. AT REQ and the
response ATR RES with the target, and proceeds to

st e18305. [0115] In step S5, when a conmunication
paranmeter (for exanple, a transnission rate) required
f orlrcorrnbéat i omhaédds copmpeig@tion apparatus 1s :

activated (starts up) in the passive mode, exchanges the-
command ATR REQ and the response ATR _RES with the target in
the passive mode, and proceeds to step S5305.

[0113]

Alternatively, in the case of performing active modé
communication, the NFC communication apparatus proceeds from:
.step 52 to.step 83;2 between steps 3$3-1 and S$3-2 forming
-step S3, becomes an -initiator, changes the communication
.mode to the active mode, selects the transmission rate, and
“proceeds to step S4-2 between steps S4~1 and S4-2 forming
step S4.

[0114]

In step S4-2, the NFC communication apparatus is
-ractivated in the activé mode, exchanges the command ATR _REQ
--and the response ATR RES with the target, and proceeds to
step S8305.

[0115]

In step S5, when a communication parameter (for example,'

a transmission rate) required for communication needs to be




changed fromthe current communicati on paraneter, the
NFC commruni cati on apparatus selects the comruni cation
paraneter, exchanges the command PSL_REQ and t he
response PSLRES in which the comuni cation paraneter
and the like are located wth the target, changes the
communi cati on paraneter, and proceeds to step 3306.
[0116] In step S6, the NFC communi cati on appar at us
exchanges the command DEP REQ and t he response DEP
RES with the target in acg rdance with the

comruni cati on paraneter selected in step 35, perforns
dat a exchange (comuni cati on) based on a data
exchange protocol in accordance with the comuni cation

chsRosRet P st QUederh SPRPPEIGS L oBnB_ PR Ut dhe NEC

cqEhange, and. then proreeds do step, 8307, Jn SteReror
BIY7; O NFEP S Ming €2t T oh apparat us exchanges the

ex9amBad Ool BEQ.a0dpst heed e3ponse PebRbRse Bsil i@s in
conmand RSL REQ and the response RSL' RES wth the

whigdhO€he tSmfl@fciityahefar &ikandsd the lilansacd lerated
[0117] The NFC conmuni cati on apparatus can be set by

widef dhet targethe chhopeexanpl @mmuntigagsen TeanNREr, and
communi cation apparatus, which is set to be the

Progeget, te ot "9YRF field, and is on standby until a
conr$i§%is transmtted fromthe initiator (until the
i ni Or forms an RF field). [0118] 49

In step S$6, the NFC communication apparatus exchanges
‘the command DEP REQ and the response DEP_RES Qith the target
in accordance with the communication parameter selected in
step S5, performs data exchange (communication) based on a -
data exchange protocol in accordance with the communication
parameter selected in step $305, ends the data exchange, and

*.. then proceeds to step S307. In step S307, the NFC

-ocommunication apparatus exchanges the command D3L_REQ and

‘the response DSL RES, or the command RSL_REQ and the
':responseqRSL_RES with the target, is deactivated, and ends
the transaction.

[0117]

The NFC communication apparatus can be set by default
to be, for example, a target. The NFC communication
apparatus, which is set to be the target, forms no RF field,
and is on standby until a command is transmitted from the
initiator {(until the initiator forms an RF field).

[0118]




Al so, the NFC communi cati on apparatus can becone an
initiator, for exanple, in accordance with a request
froman . application. For exanple, an application
can determ ne which. one.of the active node and the
passi ve node the conmunication. node is, and can
sel ect (determine) the transmssion rate. [0119] The
NFC conmuni cati on apparat us, which becones the
initiator, forms an RF .field if no RF field is forned
in the exterior, and the 4 rget is activated by the
RF field forned by the initiator. [0120] After that,
the initiator transmts a conmand in the selected
comuni cation node and a transm ssion rate, and the
t arpgj‘éiors éhssNB%c%orqrﬂt%ﬁ@ﬁwltﬂé) a%m@stp@n@nabeaome an
pmuni ¢ e and a tr?nSHISSI rate |d%n%lca

1n{ple ke IO EHETDLRY (1hAHor 619%] " NG ¢ rom an
..apgfj%&( P Ongwﬁ' LxDe.given, g%&tﬂcssi&ﬁ enge &ecaermﬁe

art in , of processing of an activation

- whPERI &8Ol of Rna a@@§§é%ﬁxﬂ£@@d(Eh@?§§§@i¥hKmﬂakokﬁ@d by
an NFC conmmuni cation apparatus in order to perform

. cotatmi @xchangedenist hendassi velaode)defddP2le) Ahefirst,
instep SII, the initiator perforns an 50
transmission rate.
[0119]

- The NFC communicatiﬁn apparatus, which becomes the
initiator, forms an RF field if no RF field is formed in the
exterior, and the target is activated by the RF field formed
by the initiator.

[0120]

"After that, the initiator transmits a command in the
selected ‘communication mode and a transmission rate, and the
target,sends-back~{transmits) a response at a communication
mode :and a transmission rate identical to those of the
initiator.

[0121]

* Next, a description will be given, with reference to
~ the flowchart in Fig: ‘10, of processing of an activation
protocol in a passive mode. {processing performed by an NFC
communication apparatus 4in order to perform data exchange in
the passive mode) .

[0122]

At first, in step 511, the initiator performs an




initial RFCA process, and the process then proceeds to
step 512, where the conmunication node is set to be a
passi ve node. Then, the process proceeds to step 513,
where the initiator perforns an initialization
process and an SDD process, and selects a
transm ssion rate. [0123] At this point, the
processi ng of step S11 corresponds to the processing
of steps Si and S2 of Fig. 9, and the. processing of
steps S12 and S13 correspo gsﬁto the processing of
step S3 (53-1) of Fig. 9. ? 124] Thereafter, the
process proceeds to step 514, where the initiator
deterni nes whether or not a request for attributes
lnl§h6bl%F?ﬁeHﬁ%$§3Fo 2hR thf gercemer BheR RFagefs to step
gattr QH;%; IS n%grg@&&g@m%% the gge0|f|cat|on of the
FC connunlcéiﬁgﬁ Sppatattis, *3nd exanﬁfes PREPEGT

-moH@C|Uﬁﬁbﬂ'ﬁﬂﬁ'”?%begsé”bEJH%ed%rﬂesgkéﬁ'éﬁb r@%%rghggecan

be handl'ed by communi cation apparat us. [0125]

CinVheatot pe: deiner Bhnegli 4 mist-eR iShdptbads A drequastpbor -

attri butes should not be nade to the target, the

prpresessandrsedeectls dotsArgmis336n whkee the initiator

perfornms conmunication with the target in accordance
\Mt@p%4¥ uni que protocol. Then, the process returns

o step Sid-and swbssauently, siIay oRioggesiigia

‘to the. processing of steps S1 and 52 of Fig. %, and the

processing. of steps S12 and S13 corresponds to the
processing of step $3 (S3-1) of Fig. 9.
[0124] '

Thereafter, the process proceeds to step S14, where the

initiator determines whether or not a request for -attributes -
.should be made to the target. Here, the term attributes is

-information on the specification of the NFC communicatiocn

apparatus, ;and-examples thereof include information on the
transmission rate that can be handled by the NFC
communication apparatus.

[0125].

When it is determined in step 814 that a request for
attributes should .not be made to the target, the process
proceeds to step 5335, where the initiator performs
communication with the target in accordance with its unique
protocol. Then, the process returns to step S14 and

subsequently, similar processing is repeated.




012 61 Wien it is determined in step S14 that a
request for attributes should be nmade to the target,
the process proceeds to step .S16, where the
initiator transmts a command ATR REQ thereby making
a request for attributes to the target. Then, the
initiator waits for a response ATRRES to. the command
ATR REQto be transmtted fromthe target, .and the
process proceeds to step 517, where the response ATR
RES is received. Then, the - process proceeds to step
518. [0127] At this point] the processing of steps
S16 and S17 corresponds to the processing of step $4
(54-1) of Fig. 9. [0128] In step 518, on the basis of
t hel HefPonse ATR RES received fromthe target in step

S S P STHRER MPEUORL L palghatEer

atE£M§S§h%[&lﬁaLS’m§@@ e t‘i!%a‘%%?etw‘%'e plodeds

determned in step S18 that the fransmssion rate

préadddd e sehanged, @iens 910 ihecSdtoar erskdrppeda and
the process proceeds to step 522. [0129] Wwen it is

cogeded Mife REDR shepelBlGndiiaty wheetinaatnissiadiripatescan
be changed, the process proceeds to step 519, where

the Wer 79 i atTBlentrg %n%rtlstltwrcaﬁﬁﬁﬁdf@sL@EGSWﬁeby 52

ATR_RES to the command ATR _REQ to be transmitted from the
target, .and the process proceeds to step 517, where the
response ATR_RES 1s received. Then, the process proceeds to
step S18.

[0127]

:At this point, the processing of steps 816 and 317
corresponds to the processing of step S4 (S4~1) of Fig. 9.

[0128]

In step S$18, on the basis of the response ATR RES
received from the target in step $17, the initiator
-determines whether or not the communication parameter, that
is, for example, a transmission rate, can be changed. When
- it is determined in step S$18 that the transmission rate
cannot be. changed, steps $S19 to S21 are skipped, and the
process proceeds to step S$S22.

[0129]

.When it is determined in step S18 that the transmission
. rate can be changed, the process proceeds to step S19, where

the initiator transmits the command PSL_REQ, thereby




requesting the target to change the transm ssion rate.
Then, the initiator waits for a response PSL RES to
the conmand PSL REQ to be transmitted fromthe target,
and the process proceeds fromstep S19 to step S20,
where the response PSLRES is received. Then, the
process proceeds to step S21. In step S21, the
initiator changes the conmuni cation paraneter, that
is, for exanple, the transm ssion rate in accordance
with the response PSL_RES ggqgived in step S20, and
the process proceeds to step S22. [0130] At this

poi nt, the processing of steps S18 to S21 corresponds
to the processing of step S5 of Fig.

9., 0131] |
- regpgptupd theyEangRfi 5P oFRRIS ot W‘Pﬁméiék%?\g‘é%tet‘ﬂatmen'
[ f._t nm P
gy LEING B! P OEP S50k 0. g capnne

a ! n-accordance W
PSEXRBGNGS B @LR6Gh: t£{ P18 Ahel BLSgPR] Nnd e process
processi ng of step S22 corresponds to the processing
protesdept S eftebi 19 %o [£133]s2 0Af tverdatiee capenskton
has been perfornmed in step S22, the-initiator
PShrBERells tarestveg - S23hen, SPiBe axrqwEsss papyeeds (UB43tethdi2l -
is, when the initiator sets the target to be . in a

Ingakep ettled toeaf B 1 ¥R DS SpLBE BT GRAE PBp S22

'paggmgéé¥% %%at is, for example, the transmission rate in

accordance with the response PSL RES received in step S20,
and the process proceeds to step S22.

{01301

At this point, the processing of steps $18 to S21
corresponds to the‘processing of step 85 of Fig. 9..

[0131]

In step S22, the initiator performs data exchange, that

is, exchange of the command DEP REQ and the response DEP RES,

. with the target in accordance with a data exchange protocol.

[0132]
-~ At this peint, the :processing of step 522 corresponds
to the processing of step S6 of Fig. 9.
-[0133] |

.After data conversion has been performed in step 522, .

the initiator proceeds to step 523 or 525 as necessary.

[0134]
That is, when the initiator sets the target to be in a

deselected state, the process proceeds from step S22 to step




523, and the initiator transmts a command DSL REQ
Then, the initiator waits for a response DSL RES to
the conmand DSL REQto be transmitted fromthe target
and proceeds from step S23 to step 524, where the
response DSLRES is received. The process then returns
to step S14 and subsequently, simlar processing is
repeated. [0135] On the other hand, when the
initiator conpletely ends the conmunication with the
target, the process procgggj from step S22 to step
525, where the command RLS REQis transmtted. Then,
the initiator waits for the response RLS RES to the
command RLS REQ to be transmitted fromthe target,
SZ2gndapRethft dddsd atRENT AR TS 3f FORTER] pPB25HY stTEﬁn'
where the reiggnse RLS REsglsi gggeéé/ . Then %jhe
t ar

526, .
th:ep%%%té%%torretwﬁrlﬁg 0 s?e’bes@ffsaen sequen ey,coénfnr%n

skl REESSE Nk 115ahSReRteS. £l 38k téﬁcgé’ﬁ'i SnP Y PYoe i€ from

processi ng of steps S23 and S24 an t he processing of
stepheps3: 25 anh 326G ,Caneespond tesgdite PEOCRESI DY Héceived.
step S7 of .[Fig. 9. [0137] Next, a description will be
- Thgi pencesy tthenefretence to stepe SEkoastastbsauueinglyll, of
an_ activation protocol in the active node. [0138] -
sigalar processing is repeated.

f0135]

© On the other‘hand,-when the initiator completely ends
the communication with the target, the process proceeds from
step 522 to step 825,.where the command RLS REQ is
transmitted. Then, the initiator waits for the response
RLS_RES to the command RLS_REQ to be transmitted from the
target, and the process then proceeds from step S25 to step
- 526, where the response RLS_RES is received. Then, the
:pfocess returns to step S11 and subsequently, similar
processing is repeated.

[0136]

At this point,. the processing of steps $23 and 524 and
the processing of steps 525 and 826 correspond to the
processing of step 87 of Fig. 9.

[0137]

Next, a description will be given, with reference to
the flowchart in Fig. 11, of an activation protocol in the

active mode.

[0138]




At first, in step S31, the initiator perforns an
initial RFCA process, and the process then proceeds to
step 532, where the initiator sets the comuni cation
node to an active node and sel ects the transm ssion
rate. [0139] Here, the processing of step S31
corresponds to the processing of steps Si and S2 of
Fig. 9, and the processing of step S32 corresponds to
the processing of step S3 (53-2). [0140] Thereafter,
in steps S33 to 539, procegsses simlar to those in
steps S16 to S22 of Fig. is perforned,
respectively. [0141] That is, in step S33, the
initiator transmts a command A ATR REQ thereby making
a PéqlidEPtf of? &%aR Fdtesthd ihdiatargeer TTREH, 21 he

. Jniti waits for response ATR.RES to the co nd

ind O B PO PRR T et CE8. PRGN Eher ) GSCoSRRE £ e

53R QRRIS RRACERHS 4G SLARI e WG 11 SLESROBS AR,

R i's recel ved. e process then proceeds to step

cactHid@ nddd42ha s &EEP 935+ ranNshbes Pasimt@f. the response
ATR RES received fromthe target in step 534, the

i nil0iLagpr determ nes whether or not the comunication
parameter, that is, for exanple, the transm ssion

r aflerecaf b iaigday henter 535 gersraPaRds i P Sthep

pré%g%;ig%to%hgtégéaS?ﬂé%%lgg ggt i;? 9, and the processing

‘of. step 832 corresponds to the processing of step S3 (83-2).
[0140]
Thereafter, in steps S33 to S39, processes similar to
. 'those in steps S16 to 522 of Fig. 10 is performed,
respectively.
f0141)
That is,.in step 833, the initiator transmits a commaﬁd
. 'ATR_ .REQ, thereby making a regquest for attributes to the
target. Then, the initiator waits for a response ATR RES to
the command ATR REQ to be transmitted from the target, and
the process proceeds to step S34, where the response ATR RES
'is received..  The process then proceeds to step 535,
[0142]
- In step S35, on the basis of the response ATR RES
.~received from the target in step $34, the initiator
- determines whether or not the communication parameter, that
is, for example, the transmission rate, can be changed.

When it is determined in step S35 that the transmission rate




cannot be changed, the initiator skips steps S36 to
S38 and proceeds to step 539. [0143] Wen it is
deternmined in step S35 that the transm ssion rate
cannot be changed, the process proceeds to step 536,
where the initiator transmts the command PSL REQ
thereby requesting the target to change the
transm ssion rate. Then, the initiator waits for the
response PSLRES to the command PSLREQ to be
transmtted fromthe targegS_gnd the process proceeds
fromstep S36 to 537, wheré the response PSLRES is
recei ved. The process then proceeds to step 538. In
ste 538, the initiator changes the comuni catign _
Caaann%? efhangesy the ippriahempkdPst AECRT ahthit§sPgh and
r%%%gdsig q&&gr%@@ce wth the response PSL: RES
PrPscerved ith €p 537, and the process then proceeds
to pi£1539. [0144] In step 339, the initiator
perforns data exchange, that is, exchange of the
conmreditl iRER sREE: anfli ddie ihespepses PERRES theWttAnshEssion
target in accordance with a data exchange protocol.
raf@l1d&ingdt hchichapgedt , tiiheoqrecespirngeods steepse83d3and
S34 corresponds to the processing of step S4 (54-2
whgrepthe ipitighert heapibides dheg comnapre pdSlsdtQ o thegedby
corresponds to th rocessi of step.Sh5.of Fig. 9.
reGRRSFHIL Ael GO CsEBpTRIee 1T dSRORIETT A% P TE - Then,

'thQIQQE%EﬂﬂHi‘%%i%ge90§ﬁtﬂg'ﬂgé%bnge g@L;RES to the command
'PSL_REQ to be transmitted from the target, and the process
proceeds from step 536 to 837, where the response PSL RES is
received. The process then proceeds to step 538. 1In step
538, the initiator changes . the coﬁmunication-parameter, that
is, for example, the transmission rate, in accordance with
the response PSL:RES received in step S37, and the process
then proceeds to step S39.

f0144)]

In step-S3§,'the initiatoxr performs data -exchange, that
15, exchange of the command DEP REQ and the response DEP RES,
with the target in accerdance with a data exchange protocol.

[0145]

At this point, the processing of steps S33 and S$34
_‘corresponds to the processing of step S4 (S4-2) of_Fig. 9,
- and the processing of steps S35 to S38 corresponds to the
processing of step 85 of Fig. 2. The processing of step $39

corresponds to the processing of step 86 of Fig. 9.




014 61 After the data conversion in step 539, the
process proceeds to step S40 or S44 as necessary.
[0147] That is, when the initiator sets the target
with which comunication is being perforned to a
desel ected state and causes one of the.targets that
have already been set in a deselected state to wake
up, the process proceeds fromstep S39 to step 540,
where the command DSL REQ is transmitted to the
target to beset in a deselggcted state. Then, the
initiator waits for the response DSL RES .to the
coormand DSL_REQ to be transmitted fromthe target,
and the process proceeds fromstep S40 to step $41
whe®e 4e response DSLRES is received. Here, the

tar,get hayin %ransnitted the resp e DSLRES enters
2 deseTell8d atare) (GTAGr “Tharearter, Thebpracess
prhEOLeLeds, el §l§PoSAds 4 %sStn%QesgﬂgRE where, the
initiator transmts a conmand WJP REQ to the target
to fma4waked up. Then, the initiator waits for a
response WUPRES to the command WUP REQ to be
~tr divsu ttsedvhén orhd Haitdrget, sahd thve tprgetssipr odeieds
fromstep S42 to step 543, where the response. WIPRES
- COMBURIGEGIPE] IS TReI N rrfFdsy Mee Or 8t el 2ot §pabg5and
- .. Here, the t et _havin transmtted %h response
GRS et o B FE VB doup. TAPOBS Horahoe™ ah
- deé@dé%%édf%%a%@fgg &Jﬁ% Q&QC%%%'BQOQES§t§¥%é%édS from step
- 839 to step 540, where the command DSL REQ is transmitted to
‘the target to be set in a deselected state. Then, the
initiator waits for the response DSL RES to the command
D5L_ REQ to be transmitted from the target, and the process
proceeds from step 540 to step 541, where the response
. DSL_RES is received. Here, the target having transmitted
the ‘response DSL_RES enters a deselected state.

{0148]

‘Thereafter, the process proceeds from step S41 to step
S42, where the initiator transmits a command WUP_REQ to the
. target 'to be ‘waked up. - Then, the initiator waits for a
response WUP_RES to the command WUP_REQ to be transmitted

from the target, and the process proceeds from step S42 to

- .step S43, where the response WUP_RES is received. The

- process then returns to step S$35. Here, the target having

" transmitted the response WUP RES wakes up, and the waked-up

target becomes an object for which the processing of step




S35 and subsequent steps should be perforned
thereafter by the initiator. [0149] On the other
hand, when the initiator conpletely ends

communi cation with the target, the process proceeds
from step S39 to step 544, where the command RLS REQ
is transmtted. Then, the initiator waits for a
response RLS RES to the command RLS REQ to be
transmtted fromthe target, and the process proceeds
fromstep S44 to 545, wherg; the response RLS RES is
recei ved. The process then returns to step S31 and
subsequently, simlar processing is repeated.. [0150]

At this point, the processi of ste
S eh D SRR of Leb i SRIPEREeEE] d Gesna et
th?rQSE%E%HB% of step S7 of Fig. 9. [0151] In the
oregol ng, the conmuni cation process in conpliance
W tfyiMeGl P-1 has been described with reference to
Figs. 9 to 11. [0152] |If the NFC conmunication
appar athigs oshapl yaper fudrens tae Cobmiaticattoaplptetessndan
conpliance with NFCIP-1, the above- described problem
copmgn icatighe waihl yhﬁot,@&%ted th@asaeﬁswq i ceedandtrohe

fully exhibited occurs.
step Sgb to step 842 where t e command RLS: REQ is -

~ttransmitted. Then, the initiator waits for a response

RLS RES 'to-the command RLS REQ to be transmitted from the

target, and the process proceeds from step S44 to 545, where

the response RLS RES is received. The process then returns

to step 831 and subsequently, similar processing is repeated..
[0150]

‘At this point, the processing of steps 540 to 43 and
the processing of steps S$44 and $45 correspond to the
“processing of step 87 of Fig. 9.

[0151]

In the foregoing, the communication process in

. compliance: with NFCIP-1 has been described with reference to
Figs. 9 to 11.

- 10152

If the NEC communication apparatus simply performs a
communication process in.compliance with NFCIP-1, the above~.
:described-problem,that‘inherently possessed capabilities
cannot be fully exhibited occurs.

[6153]




Accordingly, the inventors of the present invention
further invented a nethod in which one predeterm ned
NFC comruni cati on apparatus generates, for each type
of the capabilities, a group of data containing one
or nore pieces of information related to one
predeterm ned type of capability possessed by the NFC
comuni cation apparatus or its conmunication. party,
and transmts it, with the one or nore groups of data
being.stored in a predetergned conmand or .a
predeterm ned response, to the NFC comruni cati on
apparatus of the comrunication party. [0154] 1In the

~fol] ow structure (data group) that .is .
corFaAdnal i o B AR o R R S o s PRE 8B i
suWRheP i A IBLI RBRch&h & £ diienaBLedEE L4880 Ned P ref
capability is described are Iocated I n predeterm ned
copfdgicaildn Bepatatesreshdmas,areapsstie-type of the
"Predeterm ned information is described" in one
capakikt eras,ned gitbepdoandaitp aveteinmpgeond i@t dore pieces
~constituting al gredeternined structure, including a
ofcApSArertign repatedf &? rte tgedstepréned erhed
info tion is set". MNbor pecifically, in thi
cah e LR e Rr ok T ASnECOREP FERRIn PRaacREP AT+
'it;.éé%ﬁﬁhﬂé&t&%naﬁa£9§? d(ykangm955n9£?)wfgh the one or .
. capabilities poSsesse y at | east one of the NFC
mo €8 NFRHUEAIFOABRPBE Bid %17 theat p 2OSHE S51i9R S cdamand
on the receiving side (the communication party side
orwhepreddtewsd nbdone siben 4o, ansimitdsi BAC scde)ynitdae-iNBC -

conmuni cati on 59 ) .
-apparatus of the communication party.

[0154]

-In the following, a structure (data group) that is
configured in such a manner that one or more fields in which
:information related to a predetermined type of capability is
described are -located in predetermined order will be
referred to as a capsule. "Predetermined information is
described" in cone predetermined field among one or more
fields constituting a predetermined structure, including a.
Capsﬁle,-will be referred. to as "predetermined information
is set". More spécifically, in this method of the present
invention, regarding each of n + 1 types {(n is an integer of
0 or more) of capabililities possessed by at least one of the
N¥C communication apparatuses on the transmission side and
on the receiving side (the communication party side when

viewed from the transmission side), the NFC communication '



apparatus on the transm ssion side sets various kinds
of .information related to the correspondi ng type of
capability in one predeternined field anong one or
nore fields. Thus, a capsule for the correspondi ng
type of capabilities is generated for each of the n +
1 types, and the n + 1 capsules, with the n + 1
capsul es being stored in predeterm ned conmands and
predeterm ned responses, are transmtted to the NFC
communi cati on apparatus onsghe receiving side. [0155]
This capsule can also be structured to contain, for
exanple, a field in which information indicating a

d f bi.l fi.eld
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er mi neq type o capability 18. set, and a field
ini Bndhh EdHedHOhBBL F o8 d Ndtdrfyy iong bhendasts dhats .t hehus,
apparatus has confirmed the activation of
. a capabld i faresheocthee spomlimicc aypenopardpelsildeiesf o5 t he
- predeterm ned type of capability is set. [0156 More
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transmitted to the NFC communication apparatus on the
receiving side.

[0155]

This capsule can also be structured to contain, for
rexample, a field in which information indicating a
-~ predetermined type of capability is set, a field in which
"information instructing the activation of capabilities to
“:the communication: party side" for the predetermined type of
capability is..set, and a field in which "information
- notifying the fact that the apparatus has confirmed the
~activation of capabilities to the communication party side"
- for. the predetermined type of capability is set.

[0156] |

More specifically, for example, the NFC communication
apparatus can use-a capsule 51 of the structure shown in Fig.
.12. That is, Fig. 12 shows an example of the structure of a

capsule to which the present invention is applied.

{0157]




The capsule 51 of Fig. 12 is conposed of fields 61 to
65. [0158] In the field 61, as shown in Fig. 12,
so-call ed header information is witten. Accordingly,
the field 61 will be hereinafter referred to sinply
as a header 61. [0159] In the field 62, as shown in
Fig. 12, information used by the NFC comruni cation
apparatus on the transm ssion side to instruct a
“predeternm ned process to the NFC conmuni cati on
apparatus on the receivinggside (the communication
party side when viewed fromthe transm ssion side) is
set. Accordingly, the field 62 will be hereinafter

referred to, as nf o tion instr
or GRS ERRG L,  FoB10Tnat 14, oM Prbb kit Thdd
slater, in the "information instructing processing"
fleld 62, one of the pieces of the "information

i ngtorseyi ng the activation of capabilities to the
communi cation party side" may be set. A specific
exanpheeofielduﬁﬂ nker yabwonit hatg . ﬂzsesoknallmﬂ header

"information instructing processing" field 62 will be
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i nforma |on Jdndicatin term ned type
h%?g%aa%gﬁ. FPESEERbrig SRR A7 17 G s gdsed by the’ NEC
Mgy ¢ation apparatus on the transnission side is
set ccordingly, the field 63 61

In the field 62, as shown in Fig. 12, information used
‘by the NFC communication apparatus on the transmission side
to instruct a predetermined process to the NFC communication
. apparatus on .the receiving side (the communication party
-side when viewed from the transmission side) is set.
Accordingly, the field 62 will be hereinafter referred to as
an "information instrucdting processing" field 62. That is,
as will be described later, in the "information instructing
~processing" field 62, one of the pieces of the "information
instructing the activation of capabilities to the
“communication party side™ may be set. A specific example of
‘the information that is set in the "information instructing.
-processing"” field 62 will be described later.

[0160]

In the field 63, 'as shown in Fig. 12, information
indicating a predetermined type of capability among
capabilities possessed by the NFC communication apparatus on

the transmission side is set. Accordingly, the field 63




will be hereinafter referred to as an "information

i ndicating capabilities" field 63. A specific exanple
of the information that is set in the "information
indicating capabilities” field 63 will be described
later. [0161] In the field 64, as shown in Fig. 12,
informati on used by the NFC conmuni cati on apparatus
on the transm ssion side to performinstructions for
the information set in the "information indicating
capabilities" field 63 tao ghe_left of the field 64,
that is, predetermned instructions for a
predeternined type of capability, on the NFC

gggﬁﬂ catlo%t.ap?a%atus 5. .On t he Lecel vi S|de (the
Wi I CSAr £5 R TR Whéld Flewdd ?ronQ%
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Capap'abiitiEtsi"eiieﬂideEa 64l 1 dre defsciribegi égesr of t he
"information instructing the activation of
capHQQHtles to the conmunication party side" nmay be
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M"information indicating capabilities" field 63 to the left
of the field 64, that is, predetermined instructions for a
predetermined type of capability, on the NFC communication
. .apparatuses on the receiving side (the communication party
side when wviewed from the transmission side), is set.
‘Accordingly, the field 64 will be hereinafter referred to as
"instructions for information indicating capabilities" field
64, © That is, in the "instructions for information
indicating capabilities"™ field 64, one of the pieces of the
"information instructing -the activation of capabilities to
the communication party side"™ may be set. B2A specific
example of the informatien that is set in the "instructions
-for information indicating capabilities™ field 64 will be
described later.

f0162]

In the field 65, as shown in Fig. 12, other

supplementary information is set. Accordingly, the field 65




will be hereinafter referred to as a "suppl enentary
information" field 65. For exanple, it is possible for
the NFC comruni cation apparatus on the transm ssion
side to set. "information notifying the fact that the
NFC conmuni cation apparatus has confirmed the
activation of capabilities to the conmmunication party
side" as supplenentary information in the

"suppl enentary information” field 65. A specific
exanpl e of the informatiaongthat is set in the
"supplenentary information”™ field 65 will be
described later. [0163] As a result of enploying such

a.capsule 51, _while_ faithfully usin he NFC P-1
v R abar a0 19k Baetaen The'™ RFCCORITNTRaTon
B LRy oTae (VR e part seml oG T 1o Bhe
NFRDeYRMORSES t e pRENHRALS adh HhPHACRSHIERI 6ONPIdaARCE set.
with. NFCIP-1), .it is possible. to exchange
"infbemaat oo mategaridignghet hectprigsenceeoNFCapatmdriitoation
greater than a group of capabilities defined by ,
apRECRPUuY , hahatonifs rmeghghe apabivatiproPt aapgipel dilfemetPng
fromthe type defined by NFCP-1, or the capabilit
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conmuni I'on apparatus on the communi cation party
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if the type is a type defined by NFCIP-1, an
infessablen't ofiigist mOCviandbe crddrritbetth@aaeti vati on of
the capability. This is because 63

[0163]

As a result of employing such a capsule 51, while. -
faithfully using the NFCIP-1 standard as it is between the
NFC communication apparatus and the NFC communication
apparatus on the communicatioen party side (while performing
.the above-described communication process in compliance with.
NFCIP-1), it -.is possible to exchange information regarding
the presence of capability greater than a group of
" capabilities defined by NFCIP-1, that is, .the capability of
a ‘type differing from the type defined by NFCIP-1, or the
capability of a type such that the capability level
possessed-by'the NEC communication apparatus or the NFC
communication apparatus on the communication party side is
higher than the level .defined by NFCIP-1 even if the type is

a type defined by NECIP-1, and possible te instruct and

confirm the activation.of the capability. This is because




informati on on the capability greater than a group of
,capabilities defined by NFCIP-1, that is, the
capability of a type differing fromthe type defined
by NFCIP-1, or the capability of a type such that the
capability level possessed by the NFC comruni cation
apparatus is higher than the |evel defined by NFCI P-1
even if the type is a type defined by NFCIP-I, can be
easily contained in the capsule 51. [0164] Even if
anot her NFC conmmuni cation gpparatus that does not
enpl oy such a capsul e 51 becones a conmuni cati on
party, it is possible for the NFC communi cati on

. t t f h bove-d | bed
rZBRR R SherrrB Geell iy SRR TBe0, 7o 81 as
cofiftht e s
copaR e N sar Y TR 15 dPe FRECPRL R aEy or
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or any response in the manner described above.

capebVery afh a hiypeenbolli thent ,tHeheapebalion iesvedet as a
command ATR REQ or. a response ATR RES. The reason for
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conmunicati on party. at is, 1t stands to reason
51t hat the capsul e 51 used when 64 :

[0164]
" Bven if another NFC communication apparatus that does
- not employ such é capsule 51 becomes a communication party}

it is possible for the NFC communication apparatus to
- perform the above-described communication process in

. accordance with NFCIP-1 as. it is with the NFC communication
apparatus on the communication party side.

[0165]

.The locatien where such a capsule 51 is stored may be
set to any command. or any response in the manner described
above. However, in this embodiment, the lccation is set as
a command ATR _REQ or a response ATR RES. The reason for
this is that, as described above, the command ATR_REQ and
the response ATR RES are used when notifying a communication
party -of attributes (specification) of its own or making a
request for the attributes of the communication party. That

is, .it stands to reason that the capsule 51 used when




notifying a conmunication party of attributes
(specification) of its own or nmeking a request for the
attributes of the comunication party is stored in the
conmmand ATR REQ and the response ATR RES. Anot her
reason is that., in the NFCIP-1, a field called
general byte (hereinafter referred to as a "field
G") is defined in the comand ATR REQ and the
response ATR RES, and the capsule 51 can be easily
stored in the field G. L0%261 Referring to Figs. 13
to 19, the command ATR REQ"and the response ATR RES
will be described belowin nore detail. [0167] For
the sake of conveni ence, a description will be given
nofdfginpya seFumigathanr PHELY Mk idteiPrEahsnits a
command ATR REQ and the target. transnits a response
(SRPRLRES MRl | RaPlPalt yio i S Pak T FEeS (1 &°8an be

ever.se That. j.s,. the t; fraasmts
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of the cofmand ATR REQ defined By NFCIP-1. [0169] As
thaliowini th&iNECTES,1,t be ftehiraredl IXERgREGra s Igprposed of , -
starting fromthe beginning (fromthe left in the
- (hergineften reieslr¢dChVPORS a2 1 feled aChD") andigfialeds iBythe

Oto ten + 14 - 65 -
-rcommand“XTR;REQ‘and the response ATR RES, and the capsule 51

can be easily stored in the field Gi.

[0166]

" Referring to Figs. 13 to 19, the command ATR_REQ and

.. the response ATR RES will be described below in more detail.

[0167]
For the sake of convenience, a description will be
" -given below by-assuming that the initiator transmits a
command ATR REQ and the target transmits a response ATR _RES.
However, .naturally, in practice, there can be a case reverse
to that, that is, the target transmits the command ATR REQ
and the initiator transmits the response ATR RES.

[0168]

“Fig. 13 shows the structure of the command ATR_REQ
defined by NFCIP-1.

{0169]

- *As shown in Fig. 13, the command ATR REQ is composed of,
starting from the beginning (from the left in the figure), a

field CMDO, a field CMPl, and fields Byte 0 to Byte n + 14



(nis an integer of 0 or nore). [0170] In the field
CVDO, (D4) is set. Inthe field CVMD1, a value (00)
indicating that this command is a command ATR REQ is
set. [0171] In the fields Bytes .0 to 9, the
above-described NFCID that specifies the NFC
communi cati on apparatus that transmts this command
ATR REQ that is, the initiator, is set. [0172] In
the field Byte 10, DIDi, which is a device ID of the
initiator that transmts taf command ATR REQ 1is set.
Accordingly, the field Byte 10 will al so be
hereinafter referred to as a field DIDi. [0173] 1In
the field Byte 11, a bit rate (transm ssion rate) at
(nmh$c¢Pt#ﬂ¥%%%rtP§t8r°¥dV”F?ansn1tt|ng t he comuand
%59 transmts data is set. The field. Byte 11
do be hereinafter referred to as a field BSi.
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which the initiator for transmtting the command
is A& REQ - 66
[0171]

In the fields Bytes .0 to 9, the above-described NFCID

‘that specifies the NFC communication apparatus that

transmits this command ATR REQ, that is, the initiator, is

set.
[G172]

In the field Byte 10, DIDi, which is a device ID of the

initiator that transmits the command ATR REQ, is set.

Accordingly, the field Byte 10 will also be hereinaftex
referred to as a field DIDi.

[0173]

In ‘the field Byte 11, a bit rate (transmission rate} at
which the initiator for transmitting the command ATR REQ-
transmits data is set.. The field Byte 11 will also be

hereinafter .referred to as a field BSi. The details of the

-field BSi will be described later with reference to Figs. 14

and 15.
{01747
In the field Byte 12, a bit rate (transmission rate} at

which the initiator for transmitting the command ATR REQ




receives data is set. The field Byte 11 will also be
hereinafter referred to as a field BRi. The details of
the field BRI, together with the details of the field
BSi, will be described |ater. [0175] As .described
above, each of the transmssion rate set in the field
BSi and the transm ssion rate set in the field BRi
beconmes one of the attributes (specification) of the
initiator for transnitting the command ATR REQ in the
manner descri bed above. &7 In the field Byte 13,
an option paraneter for th Initiator for
transmtting the command ATR REQ is set. The field.
Byte 13 will also be hereinafter referred to as a
TeFREYRP MEta THeSEEt ai TRe ditelke Brirel 41 prllnialisopee

scrj bed ater wwth reference_to Fi . 16 to .
he %ﬁ%ﬁtereésﬁeare?haofﬁsemdsg §313 oS- + oM ctaals R Ghe
_ f - \Y; A I e al
e e B R
beldég@&igédalatgrlocated as each of the fields Byte 14
to 14 + n in the command ATR REQ The n fields G w ||
be War7éiinafter referred to as fields. G to G[n] in

the order of the arrangenent thereof (in sequence
“fr ém tReckeped jgbdbey. eg8h, of obhespodidgsyon TRUT8iete7

-in the field BSi and the transmission rate set in the field
“BRi1 becomes one of the attributes (specification) of the
‘initiator for transmitting the command ATR REQ in the manner
described above.

[(0176]

-.In the field Byte 13, &an option parameter for the
initiator for transmitting the command ATR REQ is set. The
field .Byte-13 will also be hereinafter referred tc as a
field PRPi. . The-details of the field PPi will be described
.-later with reference to Figs. 16 to 18.

(61771

- Each -of the fields Byte 14 to Byte 14 + n is each of
the above-described fields called general byte, that is, the
© field Gi. That is, each of the n + 1 fields Gi is located
.as each of the fields Byte 14 to 14 + n in the command
ATR REQ. The n fields Gi will be hereinafter referred to as
fields Gi to. Giln] in the order of the arrangement thereof
{in sequence from the left in Fig. 13), correspondingly.

(01781




Each of the fields G[0] to G[n] is a field in which
various kinds of information specified by a designer
or the like is set, and is a field provided as an
option. That is, the value n can be changed by a
designer or the like, and beconmes an integer of O or
nore in the manner described above. The value n is
set inthe field PPi as will be described |ater.
[0179] In this enbodinent, as. described above, the
capsule 51 of Fig. 12 is ored in each of the fields
G[0] to G[n]. [0180] Thé.field BSi within the
command ATR REQ will be described bel ow with
reference to Figs. 14 and 15, and,then the field BRi
wi [Hadbe ofesbri BerldNGitl 01t ke §1 b1l iPPi@ WitPld PR which
descri bed bel ow with reference_to Figs. 16.to 18.
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15 gdefined . by __NFCLP-1.. p s inkig 1 h
ll?fgeif%e%é' iaggc%np%sl,feldél%%%l%]ovﬁé?% ?:%}"%} %tilg%{ tﬁ%#'%'
. th8-®tud nf @%ﬁabéoaharﬂi&ﬁﬂy al Bethgnd O1dOWHRI 1 ike, and

i nformati on of each bit will be referred to as bits 0
betoned - agorinesgondofigl yyr feam tihethd owesterokderrbbed(t he

rightnost bit in Fig. 14) toward the - 68

~above. The wvalue n is set iIn the field PPi as will be
described later.
{G179]
~:In this embodiment, as. described above, the capsule 51
of Fig. 12 is stored in each of the fields Gi[0} to Giln].
[0180]-
The. field BSi within the command ATR REQ will be

described below with reference to Figs. 14 and 15, and.then

- the field BRi will be described. HNext, the field PPi-will

.be described below with reference to Figs. 16 to 18.-

[0181]

Fig. 14 shows the structure of the field BSi defined by
NFCIP-1,

[ol8271.

As shown in Fig. 14, the field BSi is composed of 1-
"byte information, that is,.8—bit'information.

[0183}

In the following, information of each bit will be
referred to as bits 0 to 7, correspondingly, from the

lowest-order bit (the rightmost bit in Fig. 14) toward the




hi gher-order bits (to the left in Fig. 14). This
applies the sane for the other fields conposed of
1-byte information, that is, for the fields BR, PPi,
G, and the like. [0184] In bits 4 to 7 within the
field BSi, 0 (ZERO) is set. |In each of bits 0 to 3,
information (0 or 1) indicating whether or not the
initiator for transmtting the command ATR REQ can
perform processi ng at each of the transm ssion rates
of 847 kbps, 1695 kbps; (39 _kbps, and 6780 kbps is
set. That is, for exanple,”if 0 is assuned to indicate
that processing is not possible and 1 is assuned to

“indicate that processHﬁ% Is possible, the fact that 0O
highartrasters 8t tpn (be tthe led&ndnt kg - tie |nFPF§t6PP¥%ﬁS

transmiting t co ATR REQ cann erfor
ther GBS Oﬁfgt PRBeE BT etis SRR r oot of B KIpe AT on,
'tthnPsa“ %h%léf‘c&t, griat ]P]]?lbaél,be% $&k 'ﬁﬁ bit 0
means’ t at t inftiator for transmtting the conmand
ATRoRE®@)can perform processing at the transm ssion
rate of 847 kbps. [0185] The fact that., for the NFC
commubiicat # oo dppartatiusthe pf ocleb $HSAg at (AER®ANSITisssi.on
rate of each of 106 kbps, 212 kbps, and 424 kbps is
nAEs o4 PiaadO needs tigfeemahpanl J(ﬁr 1tﬁeiiﬁ§i9@’?¥léﬂ med,
i s defined by NFC P-1. 0%86] I n other moﬁ
Wi AT OF RS SRbWT G, T18 CEegg tEing T

ATR_REQ can perform processing at each of the transmission

in
tommand

rates of 847 kbps, 1695 kbps, 33%0 kbps, and 6780 kbps is
set. That is, for example, if 0 is assumed to indicate that
‘brocessing is not possible and 1 is assumed to indicate that
processing is possible, the fact that 0 has been set in bit
0 means that the initiator for transmitting the command
ATR_REQ cannot perform processing at the transmission rate .
- .0f 847 kbps. -In comparison, the fact that 1 has been set in
bit 0 means that the initiator for transmitting the command
ATR REQ can perform processing at the transmission rate of
847 kbps. |

{0185]

:The fact that, for the NFC communication apparatus,
processing at a transmission rate of each of 106 kbps, 212
kbps, and 424 kbps is necessary and needs to be capable of
being performed, is defined by NFCIP-1.

[0186]

In other words, in NFCIP-1, as shown in Fig. 15, as




val ues that can be taken as transm ssion rates when
data is transmtted and received, 106, 212, 424, 847,
1695, 3390, and 6780 kbps are defined. The table of
Fig. 15 shows transm ssion rates defined by NFCl P-1.
[0187] In the table of Fig. 15, in the leftnost item
of " Conmuni cati on Mode", a communi cation node in
whi ch  comruni cation is possible-at the transm ssion
rate described in the itemof "kbps" to the right
thereof is descri bed. Tha%. Is, the fact that, at the
transmssion rates of 108,°°212, and 424 kbps,
conmuni cation is possible at any conmrunicati on node
of the. active node and the passive node (the NFC
vadpeprubhiaiatdaon beppakar uss Me@dsraRE R or dee T oifengdasd is

CxaBRpb 1D A RECHHED. (1R, S0 ad7 160y, B0, 3330

anf 8950, SOUTURLERLA 00 meqds) 00 Ve POSSIDI Gl (e

active connunlca I'on” appar atus needs
trOAbNi § 9 e Lokl duEeted hysuglrrpaimanner) is defined by
NFCI P-1. [0188] In the values of Fig. 15, in the
centoars7ijt em of "kbps", transm ssion rates defined by
NFClI P-1 are described. [0189] 1In the values of Fig.
15,10 rhehgabilghe fiobita-i flém é6n thi ldfarosD iteal o8s of a
araneter, D used in the follow.n equation (1) when

"CoHE AN ¥o6R 1 af ecca@wws@arognm?% T7p which

- rcommunication is possible at the transmission rate described

in the item of "kbps" to the right thereof is described.
That -is, the fact that, at the transmission rates of 106,
- 212, "and 424 kbps, communication is possible at any
communication mode of the active mode and the passive mode
(the NFC communication apparatus needs only to be configured
in such a manner) is defined by NFCIP~1. 1In comparison, the -
-fact that, at 847, 1695, 3390, and 6780 kbps, communication
" needs . only possible in the active mode (the NFC
. communication apparatus needs only to be configured in such
- a manner) is defined by NFCIP-1.
[0188]
In the values of Fig. 15, in the center item of'"kbps",
“transmission rates defined by NFCIP~1 are described.

[{0189]

In the values of Fig. 15, in the rightmost item of
"Divisor D", values of a parameter D used in the following

equation (1) when the transmission rate described in the



itemof "kbps" to the left thereof are used are
described. [0190] Ibd = 128/(Dx f.) ... (1) In
equation (1), bd indicates the duration tine of the
bits and f, indicates the frequency of the carrier
wave. [0191] In the. foregoing, the structure of the
field BSi within. the command ATR REQ of Fig. 13 has
been described. [0192] The structure of the. field
BRi is basically identical to the structure of the
above-described field BSi $ accordingly, a
description thereof is on1¥ [0193] I n other
words, for exanple, even if the initiator for
transn1tt|ng the conmand ATR REQ or the target for
ltﬁ@c@fv H@PS 't e EbmmbpEt ATRMRPO ean peed o1in Peeeeskedhg
ﬁ) nsmssion rate higher than 6780 .kbps, such a
hlg Unsmission rate is not defined by NFCl P- 1,
an c t P in the fiel BRI and the field
Bsﬁgk%he?% gre >§|Steguch a casé"q%é initiator may

- contridydaRfi 8RR | 0PN el tas Miwd adrd-anS/ 8ShON-f alie
in the capsule 51" of Fig. 12 and further nmmy store

. bitheasapfuliadbiaids the ffirehdeti§ kjf afheFicgrri8r wditdi n

the command ATR REQ (k is one of the values of O to
n).19A21d result, transmi ssion/reception at such a high

transn1SS|on rate i s made possi ble, 71
In the foregoing, the structure of the field BSi within

‘the command ATR-REQ of Fig. 13 has been described.

[0192]

The structure of the field BRi is basically identical

-to -the structure of the-above—described field BSi, and

-raccordingly, a description thereof is omitted.

[0193]

“In other words, for example, even if the initiator for

- transmitting theé command ATR REQ or the target for receiwving

the command -ATR REQ can perform processing at a transmission

-rate higher than 6780 kbps, such a high transmission rate is

not defined by NFCIP-1, and it cannot be set in the field.

. .BRi and the field BSi. Therefore, in such a case, the

initiator may contain information on such a high

transmission rate:in the. capsule 51 of Fig. 12 and further

- may -store the capsule 51 in the field Gilk] of Fig. 13
- within the command ATR REQ (k is one of the values of 0 to

mn). As a result, transmission/reception at such a high

transmission rate is made possible.




[0194] Next, a description will be given of the field
PPi within the command ATR REQ with reference to
Figs. 16 to 18. [0195] Fig. 16 shows the structure of
the field PPi defined by NFCIP-1. [0196] As shown in
Fig. 16, the field PPi is conposed of bits 0 to 7.
[0197] In bits 7, 6, 3, and 2,.0 (ZERO is set.

[0198] In bits 4 and 5, information LR for specifying
the effective data length of transport data is. set.
[0199] As this infornatiogl_gﬁ , as shown in Fig. 17,

one of "O0O", "O1", "10"., and "11" is used. That is,
Fig. 17 is a table showi ng each value that can be
taken by the information LR, and the range LENMAx of
t hel®f%%dctive data length of the transport data
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I nteger o or noreg and is n + 14 in the case of

-exapplesy of Figs. 13 and 19 (to be described later)).
That 72
. Fig. 16 shows. the structure of the field PPi defined by
NFCIP~1.
[01%96]
‘As shown-in -Fig. 16, the field PPi is composed of bits
0 to 7.
[0197]
In bits 7, 6, 3, and 2, 0 (ZERO) is set.
[0198]
In bits 4 and 5, information LRi for specifying the
effective data length of transport data is. set.
[0199]
~-.As this information LRi, aé shown in Fig. 17, one of
- roo", "o1", "10", and "11™ is used. That is, Fig. 17 is a
table showing each value that can be taken by the
.dinformatien LRi, and the range LENywy of the_effective data
length.of the transport data, indicated by each value.
[0200]
The transport data refers to data of a transport data
'~ field shown in Fig. 18, that is, fields CMDO to Byte N (N ié
an integer of 0 or more and is n + 14 in the case of

examples of Figs. 13 and 192 (to be described later}). That




Is, Fig. 18 shows the structure of one frane
containing transport data (for exanple, in this
enbodi ment, predeterm ned one of commands and
responses shown in Fig. 8 described above). In nore
detail, the upper side in Fig. 18 shows the structure
of one frane when the transm ssion rate is 106kps,
and the lower. side shows the structure of one frane
when the transmission rate is 212 kps or 424 kbps.
[0201] In Fig. 18, in the field denoted as SB, a value
indicating the first field of the frane is set. In the
field described as LEN, a value such that 1 is added
to the effective data | ength of the transport data
ispy Faaspa’? tShextss They eFgYCT ol b fget REAPe eF P 1Aty
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In Fig. 18, -in the field denoted as SB, a value
indicating the first field of the frame is set. In the
field described as LEN, a value such that 1 is added to the
effective data length of the transport data (transport data
field) following the field LEN is set. 1In the field
described as PA, information indicating a preamble is set.
In the field described as SYNC, information indicating a
.éynchronous pattern (synchronous pattern bit) is set. In
the fields described as El and E2, a value indicating the
end field of the frame is set. -

[0202]

- As showﬁ in Figs. 17 and 18, when the transport data
field extends up to the field Byte 63, that is, when the
effective data length of the transport data is 66 bytes, the
information LRi becomes "(00". That is, in this case, "00"
is set in bits 4 and 5 of the field PPi of Fig. 16.

[0203]




When the transport data field extends up to the field
Byte 127, that is, when the effective data | ength of
the transport data extends up to 130 bytes, the
information LRI becones "01". That is, in this case,
"01" is set in bits 4 and 5 of the field PPi of Fig.
16. [0204] Wen the transport data field extends up
to the field Byte 191, that is, when the effective
data length of the transport data extends up to 194
bytes, the information LR ,,becomes "10". That is, in
this case, "10" is set in bits 4 and 5 of the field
PPi of Fig. 16. [0205] Wien the transport data field

extends up to the field Byte 255, that is,
ef f ERe% vtéledétrSnFEﬂﬁ‘f e fHeld ?%%‘&? tURy 9 té‘f?t 5:”18%‘1
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field PPi of Fig fol |l owi ng the field PPi,

becafiesmadion Ghatndscain nghwhetdzer, ooinoisther in bits 4
above-described fields G[0] to G[n] have been
andpéapédthq eidiedtd Pinof)Fis. Sét-. That is, since the
infornation G is 0 or 1, for exanple, 0 is assuned
“ate that the fields G [0] to G [n] have not

oo AR Sy P T W,
' Byte 191, that is, wher the effective data length of the
transport data extends up to 194 bytes, the information LRi
becomes "10". That is, in this case, "10" is set in bits 4
and 5 of the field PPi of Fig. 16.

[0205]

When the transport data field extends up to the field
" Byte 255, that is, when the effective data length of the
-transport data extends up to 258 bytes, the information LRi
becomes "11"™. That is, in this case, "11" is set in bits 4
-and 5 of the field PPi of Fig. 16.

[0206]

In bit 1 of the field PPi of Fig. 16, following the
field PPi, information Gi indicating whether or not the
above-described fields Gi{0] to Gi[n] have been located
{(exist or not) is set. That is, since the information Gi is
0 or 1, for example, 0 is assumed to indicate that the
fields Gi[0] to Gi{n] have not been located (does not exist)

-and 1 is assumed to indicate that the fields Gif0] to Gi[n]




have been | ocated (exist). In this case, the fact that
O has been.set in bit | neans that, follow ng the
field PPi, the fields G[0] to G[!n] have not been

| ocated, that is, in this enbodi nent, no capsule 51
of Fig. 12 has been stored. |In conparison, the fact
that 1 has been set in bit 1 neans that, follow ng
the field PPi, the fields G[Q to G[n] have been

| ocated, that is, at |east one capsule 51 has been
stored in this enbodinent., [0207] In bit O of the
field PPi, information (O or 1) indicating whether or
not NAD (Node Address) is used is set. The. NAD
refers to a sub-address of the device |ID of

haY‘ﬁlkf‘?eé't bRt fFehsHi -t i ﬁﬁ Fhis Cﬁﬁ%n&hﬂﬁaﬁﬁdhﬁml &h
t th |d B t f 13.d

R e

thé hate 1'dts GS [ ‘?S*@é %ﬁ[&}o ha%Vﬁo%%ééiP—l%%ﬁ;%%%eﬁh%tbs

respect to one device IDis defined by NF
thiH208lodikan, i fo i Saassenmed bhakigf orz exanpken Otdredit

O indicates that a sub-address is not used and 1
In|qmircatiesn,t bat Baculihaddiebssilzearsest tihebfiicl mdwts O

has been set in bit 0 nmeans that the initiator for

fth%frfar@%ﬁlwﬁﬁg %%"fcﬁcﬁﬁﬁiaﬁ@i r AR REG 1fse §1d8d G8eChln!
have QMQ%p%e?gbe%h §9q$%%¥sgﬁelthe Q%%%Fa%gﬁﬂelsTaﬁagﬁ%%n

Set ans’
stdERANSH L1 B9k he eyrand ATR REQ uses a sub-addr ess.
Ay 4
[0207]

+-In bit 0 of the field PPi, information (0 or 1)

Cindicating whether or not NAD (Node Address) is used is set.

.. The NAD refers to a sub-address of the device ID of the .

initiator for transmitting the command ATR REQ, which is set
in the field Byte 10 of Fig. 13 described above, that is,

the field DIDi of Fig. 13. - The fact that it is possible to

- have 16 sub-addresses with respect to one device ID is

~ defined by NFCIP-1.
{0208]
:When it is assumed that, for example, 0 in bit 0
indicates that a sub-address is not used and 1 indicates
. that a sub-address is used, the fact that 0 has been set in

bit 0 means that the initiator for transmitting the command

.+ .ATR REQ does not use a sub-address. In comparison, the fact

that 1 has been set in bit 0 means that the initiator for

transmitting the command ATR REQ uses a sub-address.




E02091 In the foregoing, the detailed structure of the
command ATR REQ has been described with reference to
Figs. 13 to 18. [0210] The structure of a response to
the conmand ATR REQ having such a structure, that is,
a response ATR RES, is shown in Fig. 19. Wen Fig. 13
is conpared with Fig. 19, it can be seen that the
structure of the response ATR RES has the sane
structure as that of the command ATR REQ

Accordingly, a description;of_the structure of the
response ATR RES is omtted. [0211] As has been
described in the foregoing, in NFCIP-1; the. field G
S Hgégﬂed in, the conmmand ATR REQ and the response
ATR .- Thus, in this enbodi nent, the capsule 51 of

Fi Grp 2 d25eREed. AAYSES; SLAT S Idtibhe ol eh Gnilng

t he conma TR REQ and the response ATR RES and Is
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conmuni cati on apparatuses. [0212] Mre specifically,
for{@®ddnple, in thi's enbodinment, the initiator
transmits the cormand ATR REQto the target in the
pr oCEs St CERISt @p BIESFPRFERghe 10 exEMapedAEaBovEL or

n the rocessing of step . S33 of Fig. 11 descri bed
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can ‘be seen that ‘the structure of the response ATR RES has’
the same structure as that of the command ATR REQ.
-Accordingly, a description of the structure of the response
ATR_RES is omitted.

[0211]

‘As has been described in the foregoing, -in NFCIP-1,  the
- field Gi- is defined in.the command ATR REQ and the response
ATR RES. 'Thusg, in this embodiment, the capsule 51 of Fig.
12 .described above is stored in the field Gi of the command
" ATR REQ and the response ATR RES and is transmitted and
received among a plurality .of NFC communication apparatuses.
[0212]
More specifically, for example, in this embodiment, the
- initiator transmits the command ATR REQ to the target in fhe
processing of step S16 of Fig. 10 described above or in the
processing of step 833 of Fig. 11 described above. In this

case, when the initiator transmits the command ATR_REQ, with

at least one capsule 51 being contained in the command




ATR REQ to the target, as the processing of step S16
of Fig. 10 described above or as the processing of
step S33 of Fig. 11 described above,. for exanple, an
"ATR REQ transmi ssion process on the initiator side"
shown in Fig. 20 can be perforned. That is, Fig.. 20
is a flowhart illustrating an exanple of the "ATR
REQ t ransm ssi on process on the initiator side" when
the initiator transmts the conmand ATR- REQ
containing at |east one capgule 51. [0213] An exanple
of processing on the target side (hereinafter
referred to as an "ATR REQ receiving process on the
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AT KB BTt SR 887 i RO Onawit AR g Fie-

. 10211e559§15ed1 Sabov%' 9>r 3; ESe %Eéc‘%“s'ﬁ"gt olel LHsh @33 Q& %‘ig
exanpl e of the ' REQ recei vi ng process on

11t aegetiséd eabdM@en fbheex&xagsjg@,t dreCRATRESED her&moﬁTR
REQ having a possibility. of containing the capsule
protesp02iffhe Asiinikkobes téstrditiven liat Erg. a8l raredd t of
the "ATR REQ receiving process on the target side" of
PeFﬁ@rm?q et ﬂésp@hge %é%%%%?sﬁL@WFFéﬁ§n+%fhﬁF?qﬁﬁﬁﬁtﬁé
Therefore, in th

extarg %% the' Eﬁéa sm o t
- CXEBoa| f%? ECENVES Fﬁ%sr%‘ép .. ATR
1nt§a£5Etgﬁhé}r%%gﬁstﬂg fﬁléﬁ&ﬂ%fs%Zangﬁlgégthéi%ommand

descri bed above or 1n the processing of step S34 of
- ATRI BEQ ldordeselinbedt aboye: de tddipsutaser. as the

processing 77
[0213]
An example of processing on the target side
(hereinafter referred to as an "ATR REQ receiving process on.

the target side" for :stich "ATR REQ transmission process on .

the initiator side"™ of Fig. 20 is shown in Fig. 21. That is,

- Fig. 21 isa flowchart illustrating an example of the

QFATR_REQ receiving process on the target side" when the
;. target receives the .command ATR REQ having a possibility of
containing the capsule 51. |
{0214]
- 'As will be described later,‘as a result of the "ATR REQ

: receiving‘process cn: the target side™ of Fig. 21, the
response ATR _RES 'is transmitted from the target to the
cinitiator. Therefore, in this embodiment, the initiator
. receives the response ATR _RES in the processing of step S17
of Fig. 10 described above or in.the processing of step 534

of Fig. 11 described above. . In this case, as the processing




of step S17 of Fig. 10 or as the processing of step
S34 of “Fig. 11, for exanple, an "ATR RES receivVving
process on the initiator side" shown in Fig. 22 can
be perforned. That is, Fig. 22 is a flowhart
illustrating an exanple of the "ATR RES receiving
process on the initiator side" when the initiator
receives a response ATR RES to the command ATR REQ
contai ning at | east one capsule 51. [0215] At this
poi nt, as descri bed abovg,7§ince it is assuned for.
the sake of convenience that the initiator transmts a
command ATRREQ the "ATR REQ transm ssion process on

the initiator side" of Fig. 20 is perforped by the
of (fepubbt F g™ ABroRies rdie G R i Gs THPA a7 of
target side' of .Fig, 2l r.far y arge
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At this point, as described above, since 1t is assumed’
for the sake of .convenience that the initiator transmits.a -
" command ATR REQ, the "ATR REQ tranémission‘process on the-
‘initiator side" of Fig. 20 is performed by the initiator,
the "ATR REQ receiving process on the target side" of Fig.
21 is performed by the target, and the "ATR RES receiving
‘process on the initiatbr side™ of Fig. 22 is performed by
- the-initiator. Howevery as -described above, there is a case
' in which the target transmits the command ATR REQ. In such
a case, the "ATR_REQ-transmisSion process on the initiator
.side" -of Fig. 20 is performed by the target, the "ATR REQ
© receiving process on the target side"™ of Fig. 21 is
- performed by the initiator, and the "ATR RES receiving
process on the lnitiator side" of Fig. 22 is performed by
the;target.

{0216]

A description will be individually given below of the




"ATR REQ transm ssion process on the initiator side"
of Fig. 20, the "ATR REQ receiving process on the
target side" of Fig. 21, and the "ATR RES recei Vi ng
process on the initiator side" of Fig. 22 in this
order. [0217] In the follow ng description, n + 1
capsules 51 are generated or used. One of the n + 1
capsules 51 that is stored inthe field G.[k] of the
request ATR-REQ or the response ATR RES (k is one of
the values of 0 to n) will,be referred to as a
capsule [k]. [0218] A description wll be given
first, with reference to the flowmhart in Fig. 20, of

..an exanpl e of the "ATR REQ nsmi SSiOn process qn_.
AT RGP AT 07 aé]tsaws&aa--pnr%effg]on oSt BRLSBIo! 1Hige of Fig-
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escribed later. [0220] |In step S62, the initiator

sigebres mihe capsul esid Qrdea. [N] in the fields G[O0] to
G [n] of the cormand ATR REQ respectively. [0221]
In €42871S63, the initiator sets the field PPi of the

In the following description, n + 1 capsules 51 are
generated or used. One of the n + 1 capsules 51 that is
stored :in therfield Giflkl of the regquest ATR REQ or the
response ATR RES (k is one of the values of 0 to n) will be
referred to as a capsule [k].

[0218]

A description will be given first, with reference to
the flowchart in Fig. 20, of an example of the "ATR REQ
transmission process on the initiator side".

[0219]

In step 361, the initiator generates each of capsules
{0] to [n] for the command ATR REQ. A specific example of
the capsules [[0] -to [n] for the command ATR REQ will be
described later.

[0220]

In step S62, the initiator stores the capsules [0] to
in] in the fields Gi[0] to Gi[n] of the command ATR REQ,
respectively.

[0221]

In step S63, the initiator sets the field PPi of the




command ATR REQ [0222] 1In step S64, the initiator
sets the other fields (the field BSi, the field .BR,
and the like) of the command ATR REQ [0223] 1In step
S65, the initiator transmts the command ATR REQ to
the target. [0224] This.conpletes the "ATR REQ
transm ssion process on the initiator side". [0225]
In the manner described above, when the command ATR
REQ is transmitted from the initiator to the target,
for exanple, the target_pegforns the process of the
"ATR REQ receiving process on the target side" of
Fig. 21. Accordingly, a description will be given
bel ow, with reference to the flowhart in Fig. 21, of
cORRaBR AP AR the " ATR REQ recei ving process on the
‘ targﬁg ide". [0226] In step S81, the target receives
the co nd ATR REQ " [0227] In step S82, the target

| Nt RIS she eREMRNG AR REQ: s {0228]nhdn ﬂ%@@ss&?’he

on: the basis of the interpretation result -80
field -BSi, the field BRi, and the like) of the command

ATR REQ.
[0223]
.In step 565, the initiator transmits the command
ATR REQ to the target.
[0224]
‘This .completes the "ATR REQ transmission process on the
initiator side".
[0225}]
in the manner described above, when the command ATR_REQ
i3 transmitted from,the,initiétor to the target, for example,
- the target performs the process of the "ATR REQ recéiving
‘process on the targét side" of Fig. 21. Accordingly, a
- description will 'be given below, with reference to the
~flowchart in‘Eig.'Zi, of an example of the "ATR REQ
receiving process on the target side".
[0226]
In step 581, the target receives the command ATR REQ.
[0227]
. In step S82, the target interprets the command ATR REQ.
.{0228]

In step 883, on. the basis of the interpretation result




of the command ATR REQ the target determ nes whet her
or not information has been stored in the fields
G[0] to G[n] of the conmand ATR REQ [0229] Wen
it is determined in step S83 that no information has
been stored in the fields G[0] to G[n] of the
command ATR REQ, the process proceeds to step 388.
That is, the processing of steps S84 to S87 (to be
described later) is not performed. The processes of
step S88 and subsequent _sigeps will be described
later. [0230) On the other hand, as a result of the
"ATR REQ transm ssi on process on the initiator side"
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preocessing of steps 384 to S87 (to be described later) is

not performed. The processes of step 588 and subsequent
steps will be described later.

[0230]

On the other hand, as a result of the "ATR REQ
transmission process on the initiator -side™ of Fig. 20, when
- the command ATR REQ transmitted from the initiator is
. received in the processing of step S81 and.the command
ATR REQ is correctly interpreted in the processing of step
582, the capsules [0] to [n) are stored in the fields Gi[0]
. to Gi[n] of the command ATR REQ, respectively. Therefore,
in such a case, when it is determined in step 583 that the
information has been stored in the fields Gi[0] to Giin] of.
the command ATR REQ, the process proceeds to step 584.

[0231]

In step 584, the target performs a predetermined
-process in acceordance with each of the fields Gi[0] to Gi[n]

of the command ATR_REQ, that is, a predetermined process in



accordance with each content of the capsules [0] to
[K] stored in the fields G[0] to G[n],
respectively. A specific exanple of the predeterm ned
process perforned in step S84 wll be described
later. [0232] In step 585, the target determ nes
whet her or not the predeterm ned process in step S84
has succeeded. [0233] When it is determned in step
S85 that the predeterm ned process in step S84 has
failed (has not succeededy; the process proceeds to
step 588. That is, the processing of steps S86 and
S87 (to be described later) is not perforned.. The

. t S88 and t . st i1
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[0] to [n] for the response ATR RES. A specific

stexa®dd evidfl bhedeapsibbas Jdert.o0 [n] for the response
ATR RES will be described later. [0235] In step 587,
t hd%238edet stores the capsules [0] to [n] in.the
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[0233]

When it is determined in step 585 that the
predetermined process in step S84 has failed (has not
-succeeded), the process proceeds to step S88. That is, the
processing of steps $S86 and S87 (to be described later} is
not performed. . The processes of step 588 and subsequent
steps will be described later.

[0234]

On the other hand, when it is determined in step 585
that the predetermined process in step S84 has succeeded,
‘the process proceeds to step S86. In step $86, the target
geneérates .capsules 0] to [n] for the response ATR RES5. A
specific example of the capsules [0] to [n] for the response
ATR RES will be described later.

[0235]

In step S87, the target stores the capsules [0] to [n]
in .the fields Gi[0] to Gi[n] of the response ATR RES,

respectively. Then, the process proceeds to step S88.




023 61 As has been described in the foregoing, when
the processing of step S87 is conpleted, in the case
that the determnation in step S83 is NO or in the
case that the .determination in step S85 is NO the
process proceeds to step S88. In step 588, the target
perforns the setting of the field PPi of the response
ATR RES. [0237] In step 589, the target performs the
setting of the other fields (the field BSi, the field
BRi, and the like) of theyyesponse ATR RES. [0238]

In step 590, the target transmts a response ATR RES
to the initiator. [0239] This conpletes the "ATR REQ
receiving process on the target side". [0240] Wen
théxpgééonse ATR RES is transmtted fromthe target

F°;z{sh AsNBELAL 8Ls dJ% I Ne HBpner iingedwﬁggv e the
I NI the r

I ator “performs, for exanple, e process of the
- profdE S off €68LVERY DY e@8dt hen i tid icalser tahdethof

Fig. 22. Accordingly, a description will be given
debetimatiidrh inr etepedge itso NOherf Lowchardasen thieg. t22, of
an exanple of the "ATR RES receiving process on the

detpipimtgronsiigestep %5 -is NO, the process proceeds to
~step $88. In step S88, the target performs the setting of
“the ~field PPi of the response ATR_RES.
[0237]
In step 589, the target performs the setting of the
-other fields (the field BSi, the field BRi, and the like) of
the response ATR RES.

10238]

In step 590, the target transmits a response ATR RES to -
the initiator. .

{6239]

- This completes the "ATR REQ receiving process on the

target side".

[0240]

‘When the response ATR RES is transmitted from the
“target to the initiator in the manner described above, the
. .initiator .performs, for example, the process of the "ATR RES:
receiving process on the initiator side" of Fig. 22.
Accordingly, a description will be given below, with

reference to the flowchart in Fig. 22, of an example of the

"ATR_RES receiving process on the initiator side".




[0241] In step S101, the initiator receives the
response ATR RES. [0242] In step 5102, the initiator
interprets the response ATR RES. [0243] 1In step
5103, on the basis of the interpretation result of
the response ATR RES; the initiator determ nes whether
or not information has been stored in the fields
G[0] to G[n] of the response ATR RES. [0244] Wen
it is determined in step S103 that no information has
been stored in the fields [ 0] to G[n] of the
response ATR RES, the process proceeds to step S106.
In step 5106, the initiator retransmts the command
ATR ﬁgﬁ in which the capsules [0] to [n] are stored
to { %%rget. [0245] Thereafter,, the process
ret p 1; ' 1 and
Subibquant “Sra5s e inBEtedy WRRIVED Ple HERaRlSs oo
ATATRERES transnmitted fromthe target in reply to the.
conmand ATR RES retransmitted in the processing of
Step0B16 i s obtained in the processing of step 5101

Then, subsequent Erocessing for the response ATR RES
i s Ir e 02g4the initiator interprets the response -

ATR_RES.

[0243]

‘In step 5103, on the basis of the interpretation result

of the response ATR RES, the initiator determines whether or

-not information has been stored in the fields Gi[0] to Gi{n]
Of‘the response ATR RES.

[0244]

" When ‘it is determined in step 5103 that nc information

-hés been stored in the fields Gi[0] to Gi[n] of the response
ATR RES, the process proceeds to step 5106. in step 8106,
“the initiator retransmits the command ATR RES in which the
.capsules [0] to [n] are stored to the target.

[0245}

Thereafter, the process returns to step S101, and
“.progessing of step .5101' and subseqguent steps is repeated.
That is, the response ATR RES transmitted from the target in

reply to the command ATR RES retransmitted in the processing

- of step 85106 is obtained in the processing of step S101.

‘Then, subsequent processing for the response ATR RES is

repeated.



024 61 When the target cannot performthe "ATR REQ
receiving process on the target side" of Fig. 21,
that is, when the target cannot handl e the capsule 51
of Fig. 12, a |loop processing of steps S101 to S106
Is repeated indefinitely. Accordingly, although not
shown in the figure, when the initiator counts the
nunber of repetitions of the |oop processing of steps
5101 to S106 and the nunber of repetitions becones
greater than or equal to redeterm ned threshold
val ue, the target is assu to be an NFC
communi cati on apparatus that cannot handl e the capsul e
51, and a. predeterm ned process of internally
st 324§ 1t he set content of the response ATR RES is
performed. Then, the "ATR RES recei,ving_Rprocess. on
Pl B bPoSs e TR BE* FOP CBUT y NORBER: EaCSt O
. _ e.0 r _ ' he REQ r i wi_ng c
pr@eggq Il té%% t??@?aeﬁf%% E}Ifg’%zgi EP Leﬂ:aeclh 15, wRERCERS

\i
on “the targe , when the
ta 2HOV ecHRSAT hBaH1 e PERE asidd 05 1Sb P8 P86 28nd 8épi S

performed, the response ATRRES contalning the
proagsuies df0ksteps[ &]101 std rsaf$niist edpedtraamikie fiiaigetyt o

the initiator in the processing of step S90, and the
- Acgeahighse  ATRURESIR snetecdiopad innthdef roces sRg the
. stgg 5101, %ndtthe response ATR RES is cor&gcﬁlg
AN RS EO83 PR lgﬁemgﬁ%egreggi AGPEF I StYP Sfohe PR
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storedinthe frelds - 8
repetitions becomes greater - -than or equal to a predetermined
‘threshold wvalue, the target is assumed to be an NFC
.communication apparatus that cannot handle the capsule 51,
and a predetermined process of internally storing the set
- content of the response ATR RES is performed. Then, the
~"ATR RES receiving process on the initiator side" may be
-forcedly completed.

[0247]
On the other hand, in the "ATR REQ receiving process on

~+the target side" of Fig. 21, when the above-described
" processing of steps 586 .and S87 is performed, the response
ATR RES containing the capsules [0] to [k] is transmitted
~.from the target to the initiator in the processing of step
590, and the response ATR RES is received in the processing
of step 5101, and the response ATR RES is correctly

interpreted in the processing of step 5102, it is determined

- in.step 8103 that information has been stored in the fields




G[0] to G[n] of the response ATR RES, and the
process then proceeds to step 5104. [0248] In step
5104, the initiator perfornms a predeterm ned process
in accordance with each of the fields G[0] to G[n]
of the response ATR RES, that is, a predeterm ned
process in . accordance with each content of the
capsules [0] to capsule [k] stored in the fields
G[0] to G[n]; respectively. A specific exanple of
the predeterm ned process gerforned in step 5104 will
be described later. [0249] |In step 5105, the
initiator determ nes whether or not the predeterm ned

s cess..inh.step, S104 has su e . 0] Wen it _Jis
61T oG HTOERD SAUDHRA T FREEs pr b dPnPaggess Chen

-prB%Q&%?%xj%t%beE1§}94 has failed (has not succeeded),
the process proceeds to step 5106, and processing of
stew22BG6 and subsequent steps is repeated. That is,
in the processing of step 5106, the command ATR RES
i n Wwhisclept Be0¢apdul eénift@ktbo peffanme st predetsrmined
retransmtted. |In step 5.101, the response ATR RES

ProfRi gt ACEOsBRRFACSH i easheptstdd, fimdnddEdsiagespinl”

step 5101 and b uent steps for the response .
OE AT RSN P RR R [OPE1F S O PREUTHEY "Rand ORREh 17
ac&&rdé%n%?hﬁ%ﬂ?QQE%J&E&%&H% %%O§h§60apsules [0] to capsule

{k] stored in the fields Gi[0] to Giln}, respectively. A

specific example of the predetermined process performed in
step 5104 will be described later.

[0249]

- In step S105, the initiator determines whether or not

the predetermined process in step S104 has succeeded.

[0250]

When it is determined in step S105 that the
. predetermined process in step S104 has failéd (has not
-succeeded), the process proceeds to step $106, and
‘processing of step S$106 and subsequent steps is repeated.
~'That is, in the processing of step S106, the command ATR RES
in which the capsules 0] to [n] are stored is retransmitted.
In step S101, the response ATR RES therefor is obtained in
step 5101, and processing of step 5101 and subsequent steps
for the response ATR_RES is repeated.

[0251]

On the other hand, when it is determined in step 3105



that the predeterm ned process in step S104 has
succeeded, the"ATR RES receiving process on the
initiator side" is conpleted. [0252] In the
foregoing, the "ATR REQ transni ssion process on the
initiator side" of. Fig. 20, the "ATR REQ receiving
process on the target side" of Fig. 21, and the "ATR
RES .receiving process on the initiator side" of Fig.
22 have been described. [0253] Wen the "ATR REQ
transm ssi on process on t initiator side" of Fig.
20 is perfornmed as the processing of step S16 of.
Fig. 10 or as the processing of step S33 of Fig. 11
and the "ATR RES receiving process on the initiator

- thafgihe grrasefermiped sPiGFor mid S&8Pt Ak0 hrivtesdicrgeged:
stg f Fig..10 or as the. processi of .step.S34

eng PR e v B PR RS B TP R gatee 5

cofd R RES are exchanged once each. [0254] However, the
nunber of exchanges of the command ATR REQ and the
resp@see ATR RES is not [imted to once and nmay be a
plurality of times. [0255] The follow ng has been

v dedlar ithed fabeyeind orthexdAPReREQ YT ranramisFiion pyoadds on

recejving the command ATR REQ and the response ATR
- theerottamicdg el hel caigsuld® 5 1hef "AFR RED reogiving

process on the target side" of Fig. 21, and the "ATR RES
~receiving process on the initiator side" of Fig. 22 have
been described.

(G253]

When the "ATR_REQ transmission process on the initiator

© . side" of Fig. 20 is performed as the processing of step 316

of Fig. 10 or as the processing of step S33 of Fig. 11 and
the "ATR. RES receiving process on the initiator side" of Fig.
122 .is .performed as the processing of step S17 of Fig. 10 ox

. as the processing: of step S$34 of Fig. 11, the command

- ATR-REQ and the response ATR RES are exchanged once each.

[0254]

However, the number of exchanges of the command ATR_REQ
and: the response ATR RES is . not limited to once and may be a
plurality of times.

[0255]

The following has been described above: for example, by
transmitting and receiving the command ATR REQ and the

response ATR RES containing the capsule 51 of Fig. 12




descri bed above between the initiator and the target,
i nformati on regardi ng the presence of a predeterm ned
type of capability is exchanged so that instruction
and confirmation. of the activation of the capability
is possible. As a nmethod for inplenenting the above,
the initiator and the target performthe exchange of
the conmand ATR REQ and the response ATR RES once in
order to exchange information regarding the presence
of a predeterm ned type ofggapability and thereafter
can performthe exchange o? the command ATR _REQ and
the response ATR RES one nore tinme in order to
instru and onflrn1the acti.v tlon
R e L R
q%%? ek g
1“%?%@%%2‘%’%9 dlm séﬂ%%\gﬁan%ng%?o%f Pedetl e%nrl neﬁetype
ofPEREEESI NG, iQf eﬁtzﬁﬁ’ﬁgég?sca&dla\%:%én@{r‘fétgl_orﬂ-lanﬂs
repeated two tinmes, and thereafter, the processing of
cogfepmdBiof & ghel@coivihion prodessicagabllstepi Simwfible. -
Fig. 11 is performed. That is, a series of processes
- ASof PR N TRIRECP L PARRTA ISE i tHe BP@E%GS’C% iniféatart #ad or

o B oot odoal ot "B B g ﬁea%%ﬁ RS S0
thbeFELYI NG RRACESS sghéfkalo &a£9r L 9maffon

are Trtepeated-two tines, her ea ter e pr ocessli ng

re@&r@irﬁf’ thR pobsEh8e d0 @rprtela%tﬂkﬂ%'H],Eﬂ)eot)fstzgﬁa&gﬁlty
of Fig. 11 is perforned.

and thereafter can perform the exchange of the command

ATR_REQ and the response ATR RES one more time in order to

instruct and confirm the activation of the predetermined

type of capability.

[0256]

In this case, although not shown in the figure, the -
processing of steps. 8316 and 817 of Fig. 10 or the processing
~of steps 833 and 334 of Fig. 11 is repeated two times, and
‘thereafter, the processing of step 18 of Fig. 10 or the
processing of step S35 of Fig. 11 is performed. That is, a
- serlies of processes of the "ATR REQ transmission process on
the initiator side" of Fig. 20, the "ATR REQ receiving
process on the target side" of Fig. 21, and the "ATR_RES
receiving process on the initiator side"™ of Fig. 22 are
repeated two times, and thereafter the processing of step 18

of Fig. 10 or the processing of step $35 of Fig. 11 is

performed.




[0257] A description will be given below of a specific
exanple of a series of processes of the "ATR REQ
transm ssion process on the initiator side" of Fig.
20, the "ATR REQ receiving process on the target
side" of Fig. 21, and the "ATR RES receiving process
on the initiator side" of Fig. 22, which are
performed to exchange information regarding the
presence of a predeterm ned type of capability. Then,
foll ow ng the descriptiog,ag description will be given
of a specific exanple of a series of processes of the
"ATR REQ transnissfon process on the initiator side"
ﬁ%? the "ATR REQ recei ving process on the
tar %lde" of Fig. 21,. "and the "ATR RES receivVving
progess on _the_ini or S|de . FLa, 22, ich
per o@?ﬁﬁf%ﬁ§loﬁafl?%s W%ﬂwbgg c%n i FRL o1 8F3§ﬁle

ofagl b&@ié&%@;ﬂd&%s@%@dgf%lﬁ% neer ¥pe eLanSRPADidd ty is

possi bl e That is, a description will be given
proekew by tisd rhguﬁﬂi%to(iasa@da,‘l' idfy mify.t he, conér ahTRRED
out put electric power of wreless connunication

' repetviery phecdsd tonattbe baddtheider'get Fiterel nafncerthe

referred to as "RF power control) as a specific
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exchange the | evel

-+following the description, a description will be given of a

specific example of a series of processes of the "ATR REQ

~transmission process on the initiator side" of Fig. 20, the
. "ATR REQ receiving process on the target side" of Fig. 21,

~and-the "ATR RES receiving process on the initiator .side" of

Fig. 22, which are performed so that instruction and

‘confirmation of the activation of the predetermined type of

capability 1s possible.
[0258]

That is, -a description will be given below by using the

" capability of the' contreol of output electric power of

wireless communication between the initiator and the target

" {hereinafter referred to as "RF power control) as a specific.

- example of one type of capability. In other words, a

description will be given below of a specific example of a
series of processes performed by the initiator and the

target when the initiator and the target exchange the level




of the RF power control capability, and issue
instructions for perform ng RF power contro

(instruct activation) and nake a confirmation within
the range of the level. [0259] 1In .this case,
initially, in order to exchange information regarding
the RF power control capability, the initiator and
the target performonce a series of processes of the
"ATR REQ transm ssion process on the initiator side"
of Fig. 20, the "ATR REQ rggeiving process on the
target side" of Fig. 21, and the "ATR RES receivVing
process on the initiator side" of Fig. 22. [0260] In

nore detail, the initiator, generates, for exanple,
Oft ﬁBef BY I W&‘ﬁg capEal eCTEfﬁanlﬁttYheaBiiob%%‘é‘? rﬂdls&ff%f:éﬁns
forn %Jrslflir% m:Lrg; | ndlp ?Fnc«lr%%rorlac{&ﬁstrgcg ac J,,I attl%ri’lt)sg}:’l

makBea REG POWRIA G QRt fw@khﬁ@p@@ lr'a e bR tﬁ@el élf.or mat i On
Instructing processing” field 2 of Fig. 12. [0262].

Nextgzddie initiator sets the follow ng i nformati-on as
information indicating the capability of the RF power
contrr glhief cehe, i Phiti@ldy,i ant hede¥ iforawthieoge
indicating capabilities" field 63: "whether or not
lnfﬂém%ﬁ&?ﬂnrﬂﬂﬁwgﬁn@aﬁheé&%ééﬂmé FPREHE? briARTed LhaXr ntihe
e Hmax', . "wh

: 1n1§1ator and 'the tg£8§{ peré%rm %%ce a series of processes-

- of the "ATR REQ transmission process on the initiator side"

of Fig. 20, the "ATR REQ receiving process on the target

side" of Fig. 21, -.and the "ATR RES receiving process. on the
initiator side" of Fig. 22.
[0260]

In more detail, the initiator generates, for example,

- the following capsule [0] in the processing of step 561 of

Fig. 20.

[0261]

‘That is, the initiator sets information indicating the
.content of a "report of the RF powern control capability" in
fthe'";nfOrmation instructing processing” field 62 of Fig. 12.

[0262]

Next, the initiator sets the following information as
‘information indicating the capability of the RF power
control of.the initiator in the "information indicating
capabilities™ field 63: "whether or not the output power can

exceed a predetermined maximum value Hmax", "whether or not



t he out put power can fall bel ow a predeterm ned

m ni mum .value Hnn", "at what |evels between the

maxi mum val ue Hrax and the mni mum val ue Hmin can the

out put power be adjusted”, "indication of a default

val ue", "at what |evels between the naxi num val ue
Hrmax and t he maxi mum out put electric power (RF power)

specific to the apparatus can the out put power be

adj usted", "at. what |evels between the m ni nrum val ue
Hmin and the m ni mum outpuw, el ectric power (RF power)

specific to the apparatus can the output power be

adj usted", and others [0263] Next, the initiator
sets.a_command val ue of .the

thel ﬁ?‘b‘?%tﬁ"&’ﬁrl ﬁf‘ﬁl céﬂ%d’e@%ﬁ’aﬁl PF?‘?S%EGrIF}r”eEidd e Y
: vai_ag 1 ,1’[’115“t r u%ﬁ:' ? gfévflrg F)Sgg&fgntﬁgq{l I'A.L‘Efg value Hmax

capabi T1t'i es' Next e Initiator
an§ete hihiheé v QQB'ﬁﬂE@téﬁﬂ/tHéﬁdﬂﬂﬁ%E| Bwef it dabPistedn,
“information |nd|cat|ng the content that if each
"ipdbcetiafn ioff er qafawit staoned, i fathehgapsitted sS5betiwvsen the
understood and the storage of the set val ue of the
maxlrlmr@rwd{weoﬁmaﬁdm%ttm@g ngFpaEbn Priest fiedtdig3ppger (RE
conpleted, . nake a reply by settin redetern1ned

| po%%’é)smltfﬁﬁt tonihi earpé’raétaéPFoﬁantg‘FeFo p@Hﬁﬁb Fity
| et.ed” I t
kS AL SE T A R SARBLEPL T AR T
and GSRONSS 1 AR 5E§bu&Q%§§krg% power {R¥ power) specific to -

-the apparatus can the ocutput power be adjusted", and others.

[0263]

Next, the initiator sets a command of "storing the set
-value of the "information indicating capabilities" field 63"
in the "instructions for information indicating

capabilities™ field 64.

[0264]

Next,; the initiator sets, in the "supplementary

- information" field 65, "information indicating the content
that if each piece of information stored in the capsule 51
is understood and the storage of the set wvalue of the
"information indicating capabilities" field 63 is completed,
make a reply by setting a predetermined password that
"interpretation :of RF power capability is completed" in the
"supplementary information" field 65 within the capsule 51
contained in the response ATR RES..

[0265]



Then, the initiator arranges each field that is set in
this manner in the sequence shown in Fig. 12, thereby
generating a capsule [0]. [0266] Next, in the
processing of step S62 of Fig. 20, the initiator
stores the capsule [0] in the field G[0O] of the
command ATR REQ [0267] Next, in the processing of
step S63, the initiator perforns the setting of the
field PPi of the command ATR REQ Mdre specifically,
the initiator sets 1 in bid, 1 of Fig. 16 described
above, that is, sets 1 as information G, so as to
indicate that the field G (general byte) is valid. In
this case, since only the field Gh%g%.is used and as
a re&srt thendntlorftatd SATRAMEED) 8XEendiStg Gpatott heet 1o
field Byte 14 is__forned, .the initiat s "00" in
thit oy oing s B Rr gt Sk L Fiinghe ¢ ShBgeBY
gehBEOr iR} 100 bRh1el fothis case, since n =0, "00" is
set as information LRi. As described . above, an
approepri)at e val ue corresponding to an actual n anong
*00", "01", "11", and "11" is set. Furthernore, the
i niNeizat olnatse maEtaesgingpplopt¢RtEO A @fudion 2he Yrder
. bits of the field PPi. [0268] Then, in the
inphinleasistgref Shepraspmile HOTi At Fa¢ ofielske Crd Pds Of nhe
settArE%RpEEbhe other fields (the field BSi, the - 92

comman

f0267]

Next, in the ‘processing of step 563, the initiator

. performs the setting of the field PPi of the command ATR REQ.
More specifically, the initiator sets 1 in bit 1 of Fig. 16
described -above, that is, sets 1 as information Gi, so as to

" indicate that the field Gi (general byte) is valid. In this

. case, since only the field Gi[0] is used and as a result,
the command ATR REQ extending up to the field Byte 14 is
formed, the initiator sets "00" in bits 4 and 5 of Fig. 16.

‘That -is, "00" is set as information LRi. In this case,

since:n =-0, "00" is set as information LRi. As described

-+ above, .an appropriate. value corresponding te an actual n

“‘among  "00", "01", "11", and "11" is set. Furthermore, -the
initiator ‘also sets an appropriate value in the other bits
of the field PPi.

{0268]

Then, in the processing of step $64, the initiator

performs the setting of the other fields (the field BSi, the



field BRi, and the like in Fig. 13). In the processing
of step S65, the initiator transmts the command ATR
REQ in which each piece of information (each val ue)
has been set in this manner to the target. [0269]
Then, in the processing of step S81 of Fig. 21, the
target receives the command ATR REQ and interprets it
in the processing of step S82. [0270] Wen the
interpretation of the command ATR REQ in step S82 has
succeeded, it is determpeg,in the processing of

.Step S83 that information %as been stored in the
field G[0] of the command ATR REQ and the process

then_proceeds to. . step S84. [ 0271
flﬁllgcggs‘l RPN ébkss e tléeget Bett%rwcee&rmg of

'Stggpsu% 1f%]hesfore @?%%9§$§§ ?§T$£%§q%e—co Bhe

whAER REQy pié¥%7%k Iﬂ@&rmétlddq(hﬁbﬁ 6888e) IHkd MRen set in

"information instructing processing” field 62 of Fig.
thi2 mhhiémn theheapaubet[0], information indicating

content of a "report of the RF power contro

caped9lty" is set. Therefore, the target recognizes

‘ that the capsule [0] i,s a capsul e for making
coyp ey P the BRES 9cBht FBFP cHplalny iFdg: %r e 93

target receives the command ATR REQ and interprets it in the
processing of step S$82.
[0270]
When ‘the interpretation of the command ATR_REQ in step
' $82 has succeeded, it is determined in the processing of -
‘step 883 that information has been stored in the field Gi[0]
~ of the command ATR REQ, and the process then proceeds to .
- step 584.
{0271}
In the processing of step 584, the target performs, for
example, the following process in accordance with the
- .capsule [0] stored in the field Gi[0] of the command ATR REQ.
[0272]

" That is, .in this case,: in the "information instructing
processing"” field 62 of Fig. 12 within the capsule [0],
‘information indicating content of a "report of the RF power
~control capability™ is set. Therefore, the target
recognizes that the capsule [0] is a capsule for making a

"report of the RF power control capability" for the




initiator. [0273] Next, the target receives the set
content of the "instructions for information
indicating capabilities" field 64 within the capsule
[0], that is, a conmand of "storing the set val ue of
the "information indicating capabilities" field 63",
reads the set content of the "information indicating
capabilities" field 63 within the capsule [0], and
stores it inside itself. [0274] Next, the target
recogni zes the set content.of the "supplenentary
i nformati on" field,65 within the capsule [0], that
is, content that "if each piece of information stored.
in the capsule 51 is understood and the storage of the
indg&fatQhi ue of the "information indicating
cap J§f|es field 63 is conpleted, nake a reply by
setti’ng ‘a predeternined password that "interpretation

Of N ROMBL €aPabi liddkilkes ‘EQQPESE ebntddhti B the
supplenentary information" field 65 wthin the

viaapsutei &ls gort ahbetndtidihea niesponsg éﬂﬁ%ﬁﬁi&tleEGZEEéld
As a result, it is determined in the processing of

64svephisgiig lvapsthe pekdathartniisedaproneesd s "storing
succeeded, and the process then proceeds to step S86.

thFO%?%]Va%Q? e EhRoCcESST i toPrs BE1 8BBING e Fekidaties™.

'flgf eg§“(3feads the set content of the "information
indicating capabilities” field 63 within the capsule [0],
and stores it inside itself.

[0274]

- Next, the target recognizes the set content of the
"supplementary information™ field 65 within the capsule [01,
that is, content that "if each piece of information stored
in the capsule 51 is understcood and the storage of the set
~value of the "informatioen -indicating capabilities" field 63

1ls completed, make a reply by setting a predetermined

- password that "interpretation of RF power capability is
completed" -in the "supplementary information" field 65

" within the capsule '51 contained in the response ATR RES.
[0275] |
As a result,: it is determined in the processing of step
~8585 that the predetermined process has succeeded, and the
process then proceeds to step S586.

{0276]

In the processing of step S86, the target generates,




for exanple, the follow ng capsule [0] for the
response ATR RES. [0277] That is, the target sets

i nformati on indicating content of a "report of the
capabilities of its own for RF power control and a
reply to the report fromthe initiator" in the
"information instructing processing” field 62 of Fig.
12. [0278] Next, the target sets the foll ow ng
information as information indicating capabilities of
the RF power control of_i% own in the "informtion
indicating capabilities"  field 63: "whether or not

t he out put power can exceed a predeterm ned maxi mum

val ue X", " her or not .th out put, power can
£oF PR G o GCORI T PRI i SaF Jeh® ReRonSR o
aT¢hgksl evel s between the maxi mum val ue Hrax and the
nrni num val ue Hrin can the output power be adjusted",
"i ndgcat)i on of a. default value", "at what |evels
bet ween the maxi num val ue Hrax and the nmaxi num out put
el ectiat dspowke {&RFgetpawess) ispecind t ot drdieaappar adnksent
can the output power be adjusted", "at what |evels
ofpet Weerrithe hithenuapolal i 199 9T akd ewWe fAmiRFuRPrBEEpuUt -
eleciric power %RF power) specific to the apparatus

< COBERCT P DR P ¥olRr Mhe TRt &GO BhE BHHEAECr | 62741°
)bl 6, (SIGLREL & SATIIRG:CE S0 T8, 8. 5.
fielgh®R3" - 95 -

Next, :the target sets the following information as
information indicating:capabilities of the RF power control
‘of its own in the "information indicating capabilities"
field 63: "whether or not the output power can exceed a
predetermined maximum value Hmax", "whether or not the
—.output power can -fall- below a predetermined minimum value
Hmin", "at what levels between the maximum value Hmax and
the minimum value Hmin can the output power be adjusted",
"indication of a default- value", "at what levels between the
maximum value Hmax and the maximum output electric power (RF
power) specific to- the apparatus can the output power be.

- adjusted™, "at what levels between the minimum value Hmin

. and the minimum ocutput electric power (RF power) specific to
- the apparatus can the output power be adjusted", and others.
[0279]

Next, the target sets a command of "storing the set

vaiue of the “information,iﬁdicating capabilities" field 63"




in the "instructions for information indicating
capabilities"” field 64. [0280] Next., the target sets
information indicating a predeterm ned password that
the "interpretation of RF power. capability is
conpl eted" in the "supplenentary information” field
65 in accordance with the above-described instructions
contained in the conmand ATR REQ fromthe initiator.
[0281] Then, the target arranges each field set in
this manner in the sequenge shown in Fig. 12, thereby
generating a capsule [0].7°[0282] Next, in the
processi ng of step S87 of Flg 21, the target stores
the capsul e inthe field G[0] of the response
Anafie RES‘St[rGlE SPRSI\ESH‘ INEPARE IpP0LBESTFHYI A step S88,
r.get, the setting of the field PPi. of
ﬁh%%nd &8 E% In nore detail, the target sets
fhRigy 1 of Fig. 16 described above, that is, sets
1 as |ngornation G, thereby indicating that the
fi eledkt,Gehégeasgad dutse)inifsrmatich . iddicathing gase,
since only the field G[0] is used and as a result,

By

- predeteasipeds paATRORES lext érid ignéprroetdiel dn elfd RBypewer .

14 is forned, the target sets "00" in bits 4 and 5 of
cap@?ﬂlgﬂy is completed” “in the "supplementary information™

- field 65 :in accordance with the above-described instructions
contained in the command ATR REQ from the initiator.

[0281]

Then, the target arranges each field set in this manner
in the sequence shown in Fig. 12, thereby generating a
capsule {[07].

[0282]

- Next, in the processing of step S87 of Fig. .21, the
target stores the capsule {0] in the field Gi[0] of -the
response ATR_RES.

[0283]

.. Next, in the processing of step S88, the target
- performs the setting of the field PPi of the command ATR _REQ.
In more detail, the target sets 1 in bit 1 of Fig. 16
described -above, that is, 'sets 1 as information Gi, thereby
indicating that the field Gi (general byte) is valid. In
this case, since only the field Gi[0] is used and as a
résult, the response ATR RES extending up to the field Byte

14 is formed, the target sets "00" in bits 4 and 5 of Fig.




16. That is, "00" is set as information LRi. In this
case, since n =0, "00" is set as information LRI . As
descri bed above, an appropriate val ue correspondi ng
to an actual n anong "00", "O1", "11", and "11" is
set. Furthernore, the target sets an appropriate
value in the other bits of the field PPi. [0284]
Then, in the processing of step S89, the target
perfornms the setting of .the other fields (the field
BSi, the field BRi, and_thge like in Fig. 13). In the
processing of step S90, the target transmts the
response ATR RES in which each piece of infornmation
(each val ue), has.been stored in_this panner to.the
165 i TRaf or (102885 FTRErES I a5 0B kRl ng 10t toEapcases
-‘:siig:::%lxhoi & Gro0P2y st BS%SAQ'itrﬁotr?n%t&%ﬁetﬂf? the d%§§999§§

ES dnd i ntérpre t the processing of step

©abe¥f?. ad WZ88lprVEen Lhe.d MaRIgbatii gy of dhedkesponse

ATR RES in step S102 has succeeded, it is determ ned
. anbng t W@ 'pr owassi Ng1of amsd ep.l."Si@3khat | hMorhwtuoers, hase
been stored in the field GJ[0] of the response ATR
cLtaREst - e tde appoersiatherlpcodaedbe poher dpyts104. the

,%828%%_ In the processing of step S104, the initiator
Fiptftiorns, 97 -

02847
Then, in the processing of step 589, the target

. performs the setting ¢f the other fields (the field BSi, the

. field BRi, ‘and the like in Fig. 13}. 1In the processing of

step 590, the target transmits the responsé ATR RES in which
each piece of information {each wvalue) has been stored in
this manner to the initiator.

[0285]

- Then, in the prbcessing of step 8101 of Fig. 22, the
. initiator receives the response ATR RES and interprets it in
the processing of step $102.

[0286]

When the interpretatioen of the response ATR RES in step
8102 haS'éucceeded; it is determined in the processing of
step S103: that information has been stored in the field
Gif0] of the response ATR RES, and the process then proceeds
to step S104. |

 [0287]

. In the processing of step 5104, the initiator performs,




for exanple, the follow ng process in accordance with
the capsule [0] stored in the field G[O0] of the
response ATR RES. [0288] That is, in this case,
since information indicating the content of a "report
of the RF power control capability and a reply to the
report fromthe initiator" is set in the "information
instructing processing"” field 62 of Fig. 12 wthin
the capsule [0], the initiator recognizes that the
capsule [0] is a capsule_fgs making a report of the RF
power control capability for the target and for
maki ng a reply to the previously transmtted command

ATR RE ] i niti.ator elves the, set
FOREAMTTSH Hite SO L RELI I SIS OF PRFGFTRH o ch che
caFngQaF]d)PgstQﬁ%@ !nl thestidild (040wl LhL %égb%n%%psul e

I's, a coomand of "storing the set val ue of.
atrRhegéinformation indicating capabilities" field 63",
reads the set content of the "information ,indicating
capebigsilties” field 63 within the capsule [0], and
stores it inside itself. [0290] Then, the initiator
é@ﬁﬁiiés fRetibi Cofrent "ef %ﬁ%ﬂrm%ﬁﬂﬂﬂ éReAcaFyng the

" Wt th |
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conpl et e
"information instructing processing" field 62 of Fig. 12

‘within the capsule [0], the initiator recognizes that the
capsule [0] is .a capsule for making a report of the RE power
~control "capability for the target and for making a reply to -
the previously transmitted command ATR REQ.
{02897
. Next, the -initiator receives the set content of the
“instructions'fOK-information indicating capabilities" field
64 within the capsule [0}, that is, a command of "storing
the set wvalue of the "information indicating capabilities"
field 63", reads: the set content oflthe "information
‘indicating capabilities" field 63 within the capsule [0],
and stores it inside itself.
' [0290]
Then, the initiator recognizes the set content of the
"supplementary information" field 65 within the capsule [0],
“-that is, the content of the predetermined password that the

"interpretation of the RF power capability is completed”.




[0291] As a result, it is determned in the processing
of step S105 that the predeterm ned process has
succeeded, and the "ATR RES receiving process on the
initiator side" is conpleted. [0292] In the manner
descri bed above, it is possible for the initiator and
the target to exchange the |l evel of the RF power
control capability. [0293] Next, in order to make an
instruction (instruct activation) of perform ng RF
power control within the_range of the |Ievel and nake
a confirmation thereof, the initiator and the target
performonce a series of processes of the "ATR REQ
tra sniﬁsion process on the initiator side" of Fig.

20, Y4 I ATR REQ recei ving process on the target side"

o by P AR 1 B AR O e

s1det ghds dH: 1HIRIBELEASSEN D1 cesbeRaSOdutieddli, 4@, thbe
initiator generates, for exanple, the foll ow ng

"ATRPRES erddivin@2Pbdceddain ithe thetiatdt atiole Sdlss
information indicating the content of "instructing

cogRréetrdon” in the "information - 99 '

[0292]

In the manner described above, it is possible for the
‘initiator and the target to exchange the level of the RF
power control capability.

[0293]

Next, in order to make an instruction {instruct
activation) of performing RF power control within the range
0of the level and make a confirmation thereof,; the initiator
and. the target perform once a series of processes-of the -

- "ATR_REQ transmission process on the initiator side" of Fig..
20, the "ATR REQ receiving process on the target side" of
Fig;:Zl,-and*the "ATR RES receiving process on the initiator
side™ of Fig. 22.

[0294]

In more detail, 'in the processing of step S61 of Fig. .
20, the initiator generates, for example, ‘the following
capsule {0].

[0295]

That is, the initiator sets information indicating the

content of "imnstructing execution" in the "information




instructing processing” field 62 of Fig. 12. [0296]
Next, the initiator sets information indicating the
content of an "object to be instructed so as to be
executed ,is RF power control” in the "informtion
indicating capabilities" field 63. [0297] Next, the
initiator sets a command of "lowering the output
el ectric power (RF power) by two levels than the
m ni mum value Hrin in the "instructions for
information indicating ¢ hilities" field 64. Here,
it 1s assunmed that . the initiator has recognized
information such that, as a result of the
__above-described series of processes for the exchange
- AnBErYRE N PGPREEF ORI T G 8§ Phel bY eskirce of
cap g hty, the target has a capability of performng
adj us nts at three levels in the range of the
M dM e¥el Ui Edtbd Q28 OnrbAda8lon NeXt cat “the
initiator sets, in the "supplenmentary information”
- cohtehtl &5,an" "BboesattOMmd ridiseatibbgd contantect bat exéfuted
each piece of information stored in the capsule 51 is
- isuRderwteoodoatdol helexdout'ilofcvha pi ot eigsiisg tive t he
conmand  set _in the "instructions for information
capaiitidtiatg fégpdpPfities” field 64 is conpleted, make
a reply. by setting a predeterm ned password that "the

out u9¥@oltage has been 100

cw..'Next, the initiator sets a command of "lowering the
output electric power (RF power) by two levels than the
quinimum value Hmin 'in the "instructions for information
ihdicafing capabilities"™ field 64. Here, it is assumed that
the initiator has recognized information .such that, as a
result: of the above-described series of processes for the
exchange of the information regarding the presence of
~capability, the target has a capability of performing
-adjustments at three levels in the range of the minimum
value Hmin to zero.

[0298]
" Next,; the initiator sets, in the "supplementary

. Information®” field 65, "information indicating content that
if each piece of information stored in the capsule 51 is
understood and the execution of processing for the command
set in the "instructions for information indicating
capabilities” field 64 is completed, make a reply by setting

a predetermined password that "the output voltage has been




successfully lowered by two | evels" in the

"suppl enentary information"” field 65 within the
capsul e 51 contained in the response ATR RES. [0299]
Then, the initiator generates a capsule [0] by
arrangi ng each field set in this manner in the
sequence shown in Fig. 12. [0300] Next, in the
processing of step S62 of Fig. 20, the initiator
stores the capsule [0] in the field G[0] of the
command ATR REQ [0301] _Next,, _in the processing of
step S63, the initiator perfornms the setting of the
field PPi of the cormand ATR REQ In nnre detail, the

initi 1 f _Fi 16 bed b
sophaes Futt JBLRrgePy ity itiea Gin e a8 T AT 8T o
, « 1.8l |
S o R e T T
rebfotiS€hmaNGras a result, the command ATR REQ extendi ng

up to thée field Byte 14 is forned, the initiator sets
- "00029®1bits 4 and 5 of Fig. 16. That is, "00" is set

as information LRi. In this case, since n 0, "00" is
seﬁ%§§riﬁhérhﬁ%?%ﬁﬁQ§%geneHéﬁ€§e? C%E?%k%uﬁmlbéﬁ above,
an a riate correspondln an actual n

‘ _ [u
= SRS Gk Eagid 295+ i & FEORPE Sor HoFACHEPAY e,
Shg@& igﬂg gatqﬁ sets. an appropriate 101

[0300]

Next, in the processing of step 562 of Fig. 20, the
initiator stores the capsule [0] in the field G1[0] of the
command ATR REQ.

{0301]

Next, in the processing of step S63, the initiator-
performs the setting of the field PPi of the command ATR REQ.
: In more detail, the initiator sets 1 in bit 1 of Fig. 16
‘described above, that is, sets 1 as information Gi, so as to
indicate that the field Gi (general byte) is wvalid.
-Furthermore, in this case, since only the field Gi[0] is
‘used  and as-.a result, the command ATR REQ extending up to
- the field Byte 14 is formed, the initiator sets "00" in bits
"4 . and 5 of Fig. 16.: That is, "00" is set as information LRi.
In this case, since n_=*b, "00" is set as information LRi.
~ However, as described above, an appropriate value
corresponding to an actual n among "00", "01", "11%, and

"11" is set. Furthermore, .the initiator sets an appropriate:




value in the other bits of the field PPi. [0302]

Then, in the processing of step S64, the initiator

perfornms. the setting of the other fields (the field

BSi, the field BRi, and the like of Fig. 13). In the

processing of step 565, the initiator transmts the

command ATR REQ in which each. information (each

val ue) has been stored in this nmanner to the target.

[0303] Then, in the processing of step S81 of Fig.

21, the target receives_tfig command ATR REQ and

|nterprets it in the processing of step 382. [0304]

Wien the interpretation of the command ATR REQ in step

82 has,_succeede deternined in the processing

vajpe dfepfsdy qier{a?)ltﬁf 8Fn§f‘? ogﬁetigsggéen stored in the

fi e[@@ [0] of the command ATR REQ and the process

t hen proceeds to step 584. [0305] In the processing

of siap 984chkherbasgeinperd aeap, séof txampkeatoihe
foll owi ng process in accordance with the capsule [0]
pesﬁfouad the tdvg tingl dfGh®]odfent Heeddamaige ATRIRE@Si, the
0306% That is, in this case, since infornmation
Bat

fllelllél i ipd Héle‘ ééﬁ?eﬂ? B¥9 ikt uEe BRRGRIGIPSiPg 86t

step ggg ""g‘ih 1a or transmits the command ATR REQ in
which each information (each value) has been stored in this
manner to the target.

f0303]

Then, in the processing of step S81 of Fig. 21, the
target receives the command ATR_REQ and interprets it in the
processing of step S82.

[0304]

When the interpretation of the command ATR REQ in step
882'has-succeeded,:it;is determined in the processing of -

. step. $83 that information has been stored in the field Gi{0]

"~ of the command -ATR -REQ, and the process then proceeds to

step S84,
[0305]
In the processing of step 584, the target performs, fox
example,. the following process in acceordance with the
capsule [0] stored in the field Gi{0] of the command ATR REQ.
[0306]
That is, in this case, since information indicating the

content of "instruct execution™ is set in the "information




instructing processing” field 62 of Fig. 21 within the
capsule [0], the target recognizes that the capsule
[0] is a capsule for instructing the activation of a
predeterm ned type of capability. [0307] Therefore,
in order to recognize which type of capability should
be instructed to be activated, the target reads the
set content of the "information indicating
capabilities" field 63 within the capsule [0]. In this

case, information indicating_the content of an
"object to be instructed so as to be executed is RF
power control"™ is read out.. Therefore, the target

, ' that th 0 I, sule f

nPRERPLEAd iy TRESSREEA T G RE Boder 2 COMITE “AFos0
t ' {: f th .

i S e T s R S

capb€ld £&4 indthdteify S YBARGQbn" bevwerngidhensytput
electric power (RF power) by two..bevels than the

C typeneofumapedinddg thddm n",  and perfornms various kinds of
processi ng necessary to | ower the output electric
pov30(RF power) of its own by two levels than the

m ni. vum_val ue, Hin, ~ [0309] Then, the target
" 1 eCOGHIEFEE ot hER sRHAoiPe AECBFRE Re WhiipsiveReRtary

ca££ﬁ£ifﬁ§jéﬁ$hlEVS£di§E ggéégdnt%h%ecggéf¢§%ééu’th%o§arget
reads the set content of the "information indicating
capabilities® field 63 within the capsule [0]. In this case,
information indicating the content of an "object to be
instructed so as to be executed is RF power control™ is read
out. Therefore, the target recognizes that the capsule [0]
is a capsule for instructing the execution of RF power
control. |

[0308B] "

- Next, the target receives the set content of the
Minstructions for information indicating capabilities" field -
64, that is,. a command of "lowering the output electric
power (RF power) by two-levels than the minimum value Hmin",
-and performs variocus kinds of processing necessary to lower
the output electric power (RF power) of its own by two
levels than the minimum wvalue Hmin.

[0309]
Then, the target recognizes the set content of the

Msupplementary information®” field 65 within the capsule [0],




that is, the content that "if each piece of
information stored inthe capsule 51 is understood and
the execution of processing for the conmand set in
the "instructions for information indicating
capabilities" field 64 is conpleted, nake a reply by
setting a predeterm ned password that "the output
vol t age has been successfully | owered by two | evel s"
in the "supplenentary information" field 65 within the
capsul e 51 contained in t esponse ATR RES. [0310]
As a result, it is determihed in the processing of
step S85 that the predet er mi ned process has
succeeded, and the process then proceeds to step S86.

thegsify the ‘f‘?feteé]rtocF@é‘%l ngf o?af‘s‘t é’p‘e§86° t et ?Ja?ad@ton

rate for Xa | e sul e f or
R 3hothe o MeriREL Trodify: el 'RE ERRCHGen O

prefles siRGOFSBRLIQN dopdlcat Log tha:hecmahgmrugtf;l@n Rl y
to the command fromthe initiator” in the '|nfornat|on

inifesteYCHh NDhdieeaesg Bgpabi el th £ dficklged 12s cdnipdbiled,
Next, in accordance with the above-descri bed
- ‘majkgstr geprlynsy cottdinged pmdmmmednéaMWRE@Hatorﬁthhe
initiator, the target sets information indicating
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in %Ee' supplementary information" field 65 within the

capsule 51 contained in the response ATR RES.

{0310]

.'As ‘a result, it is determined in the processing of step
585 that the predetermined process has succeeded,-ahd the
process then proceeds to step $86.

[0311]

In the processing of step 386, the target generates,

for example, the following capsule [0] for the response
ATR RES.
[0312]
That is, the target sets infermation indicating the
~.content of a "reply to the command from the initiator" in
- the "information instructing processing” field 62 of Fig. 12.
[0313]
Next, in accordance with the above-described
instructions contained in the command ATR REQ from the
initiator, the target sets information indicating a

predetermined password that "the output voltage has been



successfully lowered by two | evels" in the

"suppl enentary information” field 65. [0314] Then,
the target generates a capsule [0] by arranging each
field set in this manner in the sequence shown in Fig.
12. [0315] At this point, by assumng that only a
reply to the command fromthe initiator is to be
made, the target sets .nothing in the "informtion

i ndicating capabilities"” field 6.3 and the
"instructions for informatign indicating

capabilities" field 64. ver, when the target is to
perform RF power control on the initiator side, it is

al so possible to set the same content as the set
- sugghfehtlbr kaveredapyufer [ IgVGIscohfalhed THPRITECRSAMEN

. _ATR flo e_.initiator in the "information
mi%ﬁai“gg%‘hg fc?a?Egb?Frti es" field 63 and the

"in tions for information indicating
cap§t$¥ﬁties" field . 64. [0316] Next, in the

propessi RGeOtasiep her@hekl §. cadsuldigolt akgetrsho1es
the capsule [0] inthe field G[0] of the response
eaflRERES] {0317 thhNextgnnar time theosegseme cfhastnepnS88g .

the target perforns the setting of the field PPi of
12¢ he command ATR REQ 105 '

[0315]
- At this point, by assuming that only a reply to the
command from the initiator is to be made, the target sets
~.nothing in the "information: indicating capabilities™ field

63 and. the "instructions for information indicating

- capabilities" field 64. However, when the target is to

perform RF power control on the initiator side, it is also
possible to set the same ‘content as the set content of the
-capsule:.G[0] .contained in the command ATR REQ from the

: initiator in the "information indicating capabilities"™ field
»:63 and the "instructions for information indicating
capabilities™ field 64.

[0316]

Next, in the processing of step S87 of Fig. 21, the
‘target stores the capsule [{0] in the field Gi{0] of the
response ATR RES.

[0317]

Next, .in the processing of step S$88, the target

performs- the setting of the field PPi of the command ATR REQ.




In nore detail, the target sets 1 in bit 1 of Fig. 16
descri bed above, that is, sets 1 as information G,
thereby indicating that the field G (general byte)
is valid. In this case, since only the field G[O0] is
used and as a result, the response ATR RES extendi ng
up to field Byte 14 is forned, the target sets "00"
in bits 4 and 5 of Fig. 16. That is, "00" is set as
information LRi. In this case, sincen =0, "00" is
set. as information LR ._ ver, as described above,
an appropriate val ue corrésgﬁnding-to an actual n
anong "00", "O1", "11", and "11" is set. Furthernore,
the target sets an appropriate value in the other
Inpppse gletde of tdedtppact [ T8l in b¥heh, of Hithe 16
erforns
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step e target transmts 't esponse ATR RES'in

- th¥Bi €hse eatchdenbanpathonc{Eackkivahue) hasa heenaset in

this manner to the initiator. [0319] Then, in the
repubcessingeshpossepAT REDfexfEiegd 188, up hieo fiimild &yoe 14
receives the response ATR RES, and interprets it in

ist ferprbcddsi hgreptsteps S 1poBRby 4 X g Fig. 16.

nbPLEPRAAON 0L Lhe; [2sRonse ATRRES 10 Shep 198,

sirce n = 0, "00" is set as information LRi. However, as

-described above, an appropriate value corresponding- to an

actual n among "00", "01", "11", and "11" is set.
Furthermore, the target sets an appropriate value in the
other bits of the field PPi.

[0318]

Then, in the processing of step 589, the target

‘performs. the setting of the other fields (the field BSi, the

field BRi, and the like of Fig. 13). 1In the processing of
step 590, the. target transmits the response ATR RES in which
each information ({(each value) has been set in this manner to
the initiator.

[0319]

- Then, in the processing of step 3101 of Fig. 22, the

- initiator receives the response ATR RES, and interprets it

in the processing of step $102.
{0320]

When the interpretation of the response ATR RES in step




S102 succeeds, it is determned in the processing of
step S103 that information has been stored in the
field G[0] of the response ATR RES, and the process
then proceeds to step $S104. [0321] |In the processing
of step S104, the initiator perforns, for exanple;
the follow ng process in accordance with the capsule
[O]stored in the field. G[0] of the response ATR RES.
[0322] That, is, in this case, since informtion
i ndi cating the content Qflﬁ "reply to the command from
the initiator is set int & Tinformation i nstructing
processing” field 62 of Fig. 12 within the capsule
%0], the initiator recognizes that the capsule '[O0]
5102 aueapsdd e ol snaRF gt ace gy the PReCeTTEE @ésﬁ%eF
transmtied command, ATR REQ [0323 Therefare, .t
S1D; FRaY ot FUTBGRPDelat (e S EaRTone U e Bit0F of
"S ent i-af o tion” fiel it hi e
g BRp BREL R el B A P Be Prol S st e bR
g1password that "the output voltage has been
successfully lowered by two Ilevels". [0324] As a

residizilit is determned in the processing of step

S105 that the predeterm ned process has succeeded, and
-t helnm gche processing 'of .step 5104, the initiator performs,

for example, the following process in accordance with the-
- capsule . [0] stored in the field Gi[0] of the response
ATR_RES.
[0322]

That. is, in this.case; since information indicating the

woecontent of a "reply to the command from the initiator™. is

» set in the "information instructing processing" field 62 of
Fig. 12 within .the capsule [0], the initiator recognizes
‘that the :capsule ‘[(] is:-a capsule for making a reply to the
previously transmitted command ATR REQ.

[0323]

Therefore,. the initiator recognizes the set content of

" the "supplementary information" field 65 within the capsule

© {0], that is, .the content iof a predetermined password that

"the ‘output voltage has been successfully lowered by two
levels".

f0324]

As a result, it is determined in the processing of step

8105 .that the predetermined process has succeeded, and the




"ATR RES receiving process on the initiator side" is
conpleted. [0325] In the manner described above,
after the initiator and the target exchange the | evel
of the RF power control <capability with each other,
the initiator and the target can issue instructions.
(instruct activation) for perform ng RF power contro
within the range of the level and confirmit. [0326]
As a result, for exanple, when the initiator wites
information with high inpofjance to the target or
reads it fromthe target, It is possible to suppress
an out put voltage when the information is transmtted
..and_received so as to be as |qw.,pgossible, As a
AEsBE?, *Tte S NP0SEPEPES 1N THET At aFRe side” 1s
Coggﬂgkggptiality of the information, that is, the
advantage of preventing eavesdroppi ng of the
i nf pg4gji on. .can be obtained. In particular, when the
target is constituted by a card or. the Iike and the
i nitn atter manhink@Sde s dPidddnibolvef orfaét ofhe isliah a@asrkeyd
information, into the. card when the card is -issued,
thehiaraely andgadsetbaesenol eof ddwwspFcpovsr ¢osxyL
. Furthernore; for.exanple, when the initiator perforns
CapBhtriht ¥ At S SRckh el pF eddteridiiidd toar gt Hie farget can
isggggggégﬁ%é%gpsggﬁﬁ¥g%€%§ SLALS Jinigh 200INeL: e
power control within the range ¢f the level and confirm it.

{0326]

As a result, for example, when the initiator writes
information with high importance to the target or reads it
from the target; it is possible to suppress an output
voltage when the .information is transmitted and received so
as to be as low possible: As a result, it is possible to -
maintain ‘the confidentiality of the information, that is,
~the advantage ‘of preventing eavesdropping of the information .
. can be obtained. In patticular, when the target is
--constituted by a-card or the like and the initiator writes
important information, such as key information, into the.

- card when the card - is -issued, this advantage becomes more
coﬁspicuous.
[0327]

Furthermore, for example, when the initiator performs

" .communication . with-a predetermined target as a communication

party in a state in which another target exists, collisions .




may occur in the manner described above. Also, in such
a case, the initiator can obtain an advantage capabl e
of preventing collisions by suppressing the output
electric power of another target and by increasing
the output voltage of the target of the communi cation
party. [0328] In the above-described exanple, in both
the cases in which the |evel of the RF power contro
capability is to be exchanged and in which
instructions (instruct actjgeation) and confirnation
for perform ng RF power control within the range of
the |l evel are to be made, the capsule 51 of Fig. 12
. _is stored in the. nd_ATR Rl e response
meRTRREST LG AFRnSE HBSCF el SEgs. PRECS: g@l&
cas%cakhg 1&5%'5¥5r E%hthHéfﬁ'éh'éd®aB%Q F9£ éﬁ?

whén 't 'evel of the RF power contra ty i's
- pri@ehei gy chainged.onkheyca w[ﬁiéassihg caa ahﬁlsmbaelset&rxa@ in
t he command ATR REQ and e response ATRRES, and when
powest plicinoris itasgeuchnddty viatdmer)s iapdthe onitiptatvicdhage
for perform ng RF power control within the range of
°oft kee| ByBIctared tthebeowmdrl caiec®ISHVe 51 can also  be
stored jin the command DEP REQ and the response DEPRES.
[OSE%2%%1this specification, steps which describe a

Pr ogr & LBSOLded  omiLd & gﬁ%ﬁgh@g FRASN d9,cNek 8l vays

time-sequenti per in the order

whiiBer eed . 1@441 dfn%hedﬁyslg&p@r oebedchpaparaly als @b pe
i ndividually. 10
- exchanged and in whlch instructions (instruct activation)

and confirmation for performing RF power contrcl within the
range of the level are to be made, the capsule 51 of Fig. 12
is stored in' the command ATR REQ and the response ATR_RES.
However, as described above, the storage location is not
particularly limited. For example, when the level of the RF
power control‘capability is to be exchanged, the capsule 51
-can ‘also be stored in the command ATR REQ and the response
ATR RES, and when instructions (instruct activation} and
.confirmation for performing ﬁF power control within the
range -of the level are. to be made, the capsule 51 can also
be stored in the comménd'DEP_REQ and the response DEP RES.

[0329] |

In this specification, steps which describe a program
recorded on a recording medium do not always need to be
time-sequentially performed in the order thereof, but

‘include steps executed in parallel or individually.



CLAIM5 1. A communi cation apparatus for performng
comruni cati on wi th anot her comruni cati on appar at us
that is a conmmunication party in accordance with a
communi cation ,protocol in which one or nore commuands
and one or nore responses are at |east defined, the
commruni cati on apparatus conprising: conmmunication
nmeans for perform ng communication in one of

conmuni cati on nodes of an active node, which is a
communi cation node in whighgeach of a plurality of
apparatuses for transmtting and receiving data

out puts an el ectromagnetic wave, nodul ates the

el ectromagneti c wave, and thereby transmts data; and
a passive node, which i s omunication node in

mhlch ne arat.us anon Lugalit paratuses
outputg anm§F %%ﬁ%bnngéaﬁgveﬁg fﬁfqﬁgg t he

r,coﬁﬁ@ﬁié@@@ﬂp%ﬁkﬁ YAYEre AN NG eRY bR it datRatrand a
the, other apparatuses anong the plurality of

- coRp@ed & iSeS pak e ansm dcdadcany oad- sockinalding ttiba
el ectronmagneti ¢ wave output by the one apparatus;
- Prebateblinmednshf ore per fiorme wgmeends odnd uote tdramogedat a
group containing one or nore gleces of information

resRPRRSH 250 2bneSRT b dit FMfthe #RRy PRI SR pPparatus

COlgossessed by the comunication apparatus or the other
Rihiri%ati on apparatus .is generated for each type

of c%%%ﬁhl:bﬁ’on %(é%ntsh%09n§e950rrﬁ@ﬁge &%H%%%legﬁtﬁq one’

groups, wWith the one or nbre generated 1
‘of communication modes of an active mode, whlch is a

communication mode in which each of a plurality of
" apparatuses for trdnsmitting and receiving data outputs an
" electromégneticwwave, modulates the electromagnetic wave,
- and thereby transmits data; and a passive mode, which is a -
- communication mode in which one apparatus among a plurality
~of apparatuses ouibputs an electromagnetic wave, modulates
the lelectromagnetic wave,: and thereby transmits data, and
the. other apparatuses among the plurality of apparatuses
‘transmit data by load-mcdulating the eiectromagnetic wave
cutput by the one apparatus;
© rcontrol means for performing control such that a data

" group: containing one or more pieces of information related
to one predetermined type of capability possessed by the
communication apparatus. or the other communication apparatus.
- 1s generated for each type of capability, and the one or

more generated data groups, with the one or more generated




data groups being stored in predeterm ned one of the
one or nore commands and the one or nore responses
defined by the .comrunication protocol, are
transmtted to the other comunication apparatus. 2.
The communi cati on apparatus according to Caiml1,
wherein the communi cati on protocol further defines
attributes that should be or can be possessed by the
comuni cati on apparatus. and the other comrunication
appar atus, at | east deftnﬁzoag attribute command for
notifying or requesting t comruni cation party of the
attributes as one of the one or nore conmands, and at
| east defines an attribute response to the attribute

- dakpngEmibsadeisfes BPrethe o e cdr tRERER D ATEN @S, tARJORRePT
control neans perforns control such that the data

ROBE S TSI EaP R NG O rd o mBPE S pF BRI HYS idr?rggf’ﬁgt F’S nthe

Aco$§%§gé§%ioho Epgoggi!%ﬁﬂpqgﬁﬂgmg¥9gquotéﬁ% %@nglllty
'S generateg or each of the n + 1 types (n is an

coke0ert i0h Qpphrawie) of capabilities differing from
the types deFlned as the attributes in the

- conmuni cati on protocol, and the generated n + 1 data
groups, with the generated n + 1 data groups. _being
-~ st @redTha CHENEIIIETEGNe 2aBBARBAHE crcadielagt Fpbutein 1,
response, are transmtted to hg%other cQ ni cation
n

- whempdt éﬁ&s?oﬁm&’iﬁca@.onﬂﬁj’éo&é’ Bt on Hpparat us

‘at@glc:fq{tdelsn%h‘ég 9‘1?\51@1 2];P9h o%%r I getggssceoggerdmbyw%ﬁgs
pertornms control So at the dat

- communication apparatus. and the other communication

apparatus, at least defines an attribute command for-

notifying or requesting the communication party of the

- attributes as one of the one or more commands, and:at least

defines an attribute response to the attribute command -as

. one of the one or more commands, and

the control means performs control such that the data

- group containing .one .or more pieces of information related

~to the corresponding type of the capability is generated for
each of the n + 1 types (n is an integexr of 0 or more) of
capabilities differing from the types defined as the
attributes in the communication protocoel, and the generated
.n + 1 data groups, with the generated n + 1 data groups
‘being stored in the attribute command or the attribute
response, are transmitted to the other communication

apparatus.




group. containing at |east information indicating a
level that is or can be possessed by the

~communi cation apparatus is generated for each of the
n + 1 types of capabilities, and the generated n + 1
data groups, wth the generated n + 1 data groups
being stored in the attribute command, are
transmitted to the other comuni cati on apparatus. 4.
The commruni cati on apparatus according to Caim 2,
wherein the control neans rforms control such that
the data group containing at |east an instruction for
notifying the comunication apparatus of the |evel of
the correspondi ng type: of capability that is_ .
posSesdef GPTREN fRFIofoeBRIERE D \AIIE PR Claim 2,

conmuni.cati on_appar at us i enerated . for .each_of. .t he
RPEY o GO O DRt HaS TAndoThe L déndPated h 9417
- groah L HQURS ngWLE N LD6 98NneRatedoh tdi dalidg 9r QUPS)
bei ng stared”in the attribute command, are
thif ansmed (e be HpEEs@ LRI HGOIAENES@AtLOI:AFRAF abYSradus
The. communi cation apparatus according to Caim 2,
iswpersiatedMien theh otthdarhecomyuibi tepé o apparbtilisties,
enerate, for each of the n + 1 types of
- ang gphbiganeiréscdan dath PGuFToEBAL aifHithg bt Jeagsetan n +
onstruction, for notifyjn e ot her
L B heRe BREappar s 10t HPReSF ECH e SORE 08B sed
- tr@snditd e €28 -'pSep @é%%‘i’fm*a)éig*&@i&?'@ﬁéﬂx%% lson _
apparatus, and the 'generated n + 1 data groups, wth
the generated n + 1 data groups being stored in the
attribute command, are transmitted to the
cornunifbat comappatdbusapparatus according to Claim 2,

. wherein the control means performs control such that the.

data group containing at least an instruction for notifying
-the communication apparatus of the level of the

. corresponding type of capability that is possessed or can be
-possessed .by the other communication apparatus is generated
‘for.each of the n + 1 types of capabilities, and the
-~generated n + 1 data gréoups, with the generated n + 1 data
“groups ‘being stored in the attribute command, are

transmitted to the other communication apparatus.

- 5. -The. communication apparatus according to Claim 2,
wherein, when the other -communication apparatus generate,
for each of the n + 1 types of capabilities, a'data group
containing at least an instruction for notifying the other

-communication apparatus of the level that is possessed ox




the control nmeans further perforns control such that
the attribute command is received by the comuni cation
apparatus, and perforns control such that, on the
basis of the instruction contained in each of the n +
1 data groups stored in the received attribute
command, a data group containing at |east information
indicating the level of ;the., corresponding type of
capability that is or can bepossessed by the
conmuni cati on apparatusu_i%] enerated for each-of the
-. - n+ 1 types of capabﬂi' ies, and the generated n
+ 1 data groups, with the generated n_+ 1 data groups
being stored in the attribute response, are

capr BAsh? 12 2D Mvh&het RermuRiginhintc aPPah2 Bpparaiudhes.

The_communj catj on appar at us, accordi ng to aim 2,
IRREPERR T e b SRERoP BB RS EFT Gifs SEGRERETT db t Hafiek?
orfab8 pOLONRGANLALAT BGe Ble | AaSLARAThALCE ON

instructihg that the other communication appar atus
tragbivet &l the 0@ cesReRdtNgi od WRRRkagapabi ity is
- generated for each of the n + 1 types of

capdls lddnites 1 mednt hbugdrer acedonms dodatcel guotpshat
- wWth the generated n + 1 data groups being stored in
- thepatybulg amane ésnirerivest &yt thAsAPTREr qad-ithe

other co ni cati on apparatus. 7. The conmuni cati on
apﬁﬁﬁ%?%ﬁuéﬂggcording to Claim2, wherein, when the

ot. ( I Lpn ratus_ge e, f ch of

oh ﬁf%%g?;ftuﬁoﬁé% s&BP%q%.‘t ol CLFL %?salsgrogfj 5?{8‘ |

ypes of capabilities, a
instruction contained in each of the n + 1 data groups

stored in the received attribute command, a data group:

. containing at least information indicating the level of..the .- °

corresponding -type of capability that is or can-be,possessed

by the communication apparatus, is generated for each of the ..~
-n+. 1 types of capabilities, and the generated n + 1 data
groups, with the generated m + 1 data groups being stored-in .-
the attribute response, are transmitted to the other

communication apparatus.

+ 6. The communication apparatus according to Claim 2,
‘wherein the controel means performs control so that a data
~ group containing.at least an instruction instructing that
-the other communication apparatus activate the corresponding
type -of capability is generated for each of the n + 1 types
of capabilities, and the generated n + 1 data groups, with

‘the generated n + 1 data groups being stored in the



containing at least an instruction instructing that
the, other communi cati on apparatus activate the
corresponding capability, and the generated n + 1
data groups, with the generated n + 1 data groups
being stored in the attribute conmand, are
transmtted. to the communication apparatus, . the
control nmeans further performs control such that the
attribute command is received by the comruni cation
apparatus, further perforng control for activating
each of the n + 1 type§'&ﬂi%5pabilities on the basis
of the instruction contained in each of then + 1 data
groups stored in the received attribute conmand, and
atitgibRée peErtachs agentransieifkied et thedatkeyr oup
containing at |least information indicating the result
CQ?W”Pﬁgat%éhiﬁﬁﬁﬁﬁiﬁuﬁf t he correspondi ng type of
capability is generated for each of the n + 1 types
of capabilities, and the generated n + 1 data groups,
W th t hgdeRehahedafich hppddtasghosPsiiirl g st Qied2 ) n
the attribute response, are transnmitted to the other
- whe@miropi wiadn ortheappaeat asemdrida t8.onThepsoatumnigsatkirane ,
apparatus according to Claim1, wherein one type anong
fogneash wbridia ypes lotveapadh |Gadaps Litiegem idated gppur
_inforpmati on contained in each of the one or nore.
COREE AP YT D s SPSGredn T CorfifardSor U thin ¢ etgﬁ‘(?n%g‘ei-s- a
ability faqr. controlling t f .
ot et R ARb T A By PR e esmernging
caPBBRI BEYS Ol the QEh8Fated n + 1 data groups, with the

generated n + 1 data groups being stored in the attribute
command, are transmitted to the communication apparatus,

the control means further performs control such that.
the attribute command is received by the communication
apparatus,

further performs control for activating each of the n +
‘1 types of capabilities. on the basis of the instruction
contained in each of the n + 1 data groups stored in the
received attribute command, and

further performs control such that a data group
- containing at least information indicating the result of the
ractivation of the corresponding type of capability is
generated for each of the n + 1 types of capabilities, and

the generated n + 1 data groups, with the generated n + 1.

. data groups being stored in the attribute response, are

transmitted to the other communication apparatus.




communi cation apparatus. 9.. A communi cation net hod
for use wwth a communi cati on apparatus for performng
comuni cation with another comruni cation apparatus
that is a communication party in accordance with a
communi cation protocol in which one or nore conmmands
and one or nore responses are at |east defined, the
comuni cation net hod conprising steps of: performng
conmuni cation in one of comunication nodes of an
active node, which is a c ni cati on node in which
each of a plurality of. ggguatuses for transmtting
and receiving data. outputs an el ectromagneti c wave,
nmodul ates theel ectromagnetic wave, and thereby
transmts data; and a passive node, which is a

P e beRuRe s Tl @ogar e SR F%ﬂ%%ae.
- whBYE, -JRdyl teeﬁmBﬁg &h S %B}%n%&bgs"\@yeca aqﬁqlttliggeby

transmts ta, an e ot her apparatuses anDng t he

- iaphtt eddd Wbyofi ngppak ot &1 eSordt-amsd tndakan byr [19adondl5r

nodul ati ng the el ectronagneti ¢ wave out put by the one
‘moappdatat Ysiouper fopnedgicdrite glomgael thathe der@ngeoup a
containing one or_ nore pieces of information rel ated

capb iy rfPé‘déPéFﬁ’Ph%wC.i)ﬁﬁhe Fovespabi Mlt%/lefﬁfsfé’@@§éﬁtb9

t he tus or the oth

t
et a0 AppaPRTIL S 1 o BREFAREG foh WoR PFfe of
cohfi®h SaRahi! ﬁbkﬁ§a§@9'the one or nore generated data
Wt

gr oups, e one or nore

9. A& communication~method for use with a communication
apparatus for performing communication with anether
communication apparatus that is a communication_party in
accordance with a communication protocol in which cone or
‘more commands. and one or- more responses are at least defined, .
the. communication method comprising steps of:

- performing comﬁunication in one of communication modes
~of an active mode, which is a communication mode in which
each of a plurality of. apparatuses for transmitting and
receiving data outputs -an electromagnetic wave, modulates
the ‘electromagnetic wave, and thereby transmits data; and a
passive mode, which'is a communication mode in which-one
apparatus among a plurality of apparatuses outputs an
electromagnetic wave, modulates the electromagnetic wave,
and thereby transmits data, and the other apparatuses among

the plurality of apparatuses transmit data by load-




generated data groups being stored in predeterm ned
one of the one or nore commands and the one or nore
responses defined by the communication protocol, are
transmtted to _. the other conmunicati on apparatus.
10. A programthat is executed by a conputer for.
controlling a conmuni cati on apparatus for perform ng
comuni cation w th anot her conmuni cati on appar at us
that is a communication party in accordance with a
communi cation protocol i ich communication is
performed in one of comminication nodes of an active
nnde which is a comuni cation node in which each of
a lurality of apparatuses for transmtting and
i GPGafa Ot PRSI C #PEEt POMRIYN&Y EhRafBe-

ap arékates the el ectromagnetic wave, and thereby

¥iahsmi‘t s data; and a passi ve node, which is a

CO%@%%bQﬁEhQ”c&EEk%ﬂ Ryl €R2 PN BRRATRLUS éaﬁ%ﬁhﬁang
pldrality of apparatuses outputs an el ectronmagnetic

' ondave mdredpliates d446infdiemaelieat FermgnetiL onave, and
thereby transmts data, and the other apparatuses
pregaregtimedpkupal ¢f ycafakdggayarosesssad danshe. ‘data by
| oad- nodul ating the electronagnetlc wave out put by
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r.e onse re at ast defl
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information rel ated
generated data groups being stored in predetermined one of

~ the one or more commands and the one or more responses
"defined by the communication protocel, are transmitted to..

the other communication apparatus.

10. - A program that is executed by a computer for.
-controlling a communication apparatus for performing

- communicaticon with another communication apparatus that is a -
communication party in accordance with a communication
protocol 'in which communication is performed in one of
-communication modes of an active mode, which is a
‘communication mode in which each of a plurality of
apparatuses for transmitting and receiving data outputs an
electromagnetic wave, modulates the electromagnetic wave,
and thereby transmits data; and a passive mocde, which is a
communication mode in which one apparatus among a plurality

of apparatuses outputs an electromagnetic wave, modulates




-to predeterm ned one type of capability possessed by
the comuni cation apparatus or the other

comuni cation apparatus is generated for each type of
the capabilities, and the one or nore generated data
groups, with the one or nore generated data groups
being stored in predeterm ned one of the one or nore
commands and the one or nore responses defined by the
communi cation protocol, are transmtted to the other

conmuni cation apparatus.. 174 -

the electromagnetic wave, and thereby transmits data, and
the .other apparatuses among the plurality of apparatuses
transmit.data by -load-modulating the electromagnetic wave.

output .by: the one -apparatus, and one or more commands and

‘one -or more responses are abt least defined, the program

‘comprising:

~a.control step of performing control such that a data

. .group. containing one .or more pieces of information related

‘o predetermined one type of capability possessed by the

communication apparatus or the other communication apparatus

is ‘generated for each type of the capabilities, and the one

‘or more generated data groups, with the one or more

generated data groups being stored in predetermined one of

. the one or more commands and the one:or more responses

defined by the cormunication protocel, are traasmitted to

the other communication apparatus.




