-1 - DESCRIPTION COMMUNICATION APPARATUS,
COMMUNICATION METHOD, AND PROGRAM Technical Field [0001]
The present invention relates to a communication 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 communication 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 communicatior, 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)#effrhaghelic field). Then, when an IC
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by electromagnetic induction’'and also data is transmitted between the
reader/writer and the IC card. [0003] As a communication protocol for
e oG fog] field 2

f0001]

The present invention relates to a communication
apparatus, a communication method, and a program and relates
to, for example, a communicétion apparatus capable of fully
. exhibiting capabilities that are inherently possessed by the
communication 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 Circulit) 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 caxd
receives supply of power by electromagnetic induction and
also data is transmitted between the reader/writer and the
IC card. |

{0003]

As a communication protocol for performing near field



communication typified by that of such an IC card system, for example,
NFCIP (Near Field Communication Interface and Protocol)-1 is known.
NFCIP-1 is also defined as ISO/IEC 18092. [0004] For NFCIP-I, the -
following modes are defined: an active mode that is a communication
mode in which each of a 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 electromag’nétic‘wave output by one
communication apparatus among the other communication apparatuses
of the plurality of communication apparatuses. A plurality of
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and the passive mode (refer to, for example, Patent Document 1 and
Prilon=Paiert Docomeemnt.1). f0005] -PatentDecurheiti¢dapané&se/IEC

Unexamined Patent Application Publication No. 2004-215225
18?ra(_?m-Patent Document 13 Standard ECMA-340, "Near Field

Commnigation Interface and Protocol (NFCIP-1)", 2nd Edition,

December 2004, ECMA - 3 -
For NFCIP-1, the following modes are defined: an active

mode that is a communication mode in which each of &
pluraiity 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 Document 1] Japanese Unexamined Patent
Application Publication No. 2004-215225

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

December 2004, ECMA



Disclosure of Invention Problems to be Solved by the Invention [0006]
However, when a plurality of communication apparatuses perform
communication in compliance with NFCIP-I, there is a problem in that,
even if at least one of a plurality of communication apparatuses inherently
has capabilities greater than a graug of capabilities defined by NFCIP-1, it
is difficult for the apparatus to fully exhibit capabilities that are inherently
. possessed. [0007. Embodiments of the present invention enable
Disgapabififesthal e mheréntly possessed by a communication apparatus
far performing near.field communication to be fully exhibited. Means for
P ci 3 . .
ro}%oﬁ%ﬁg ﬁwoe Iggreob é)%gefbo%%] - elnf‘anc%%rrl&an%% with a first aspect of the
presentsinvention, there is provided a communication apparatus for
performing communication with another communication apparatus that is
a commumicatien party inpalocoedanice with ac cemmiinieationpratesalint us s
which one or more commands and one or more responses are at least
Per fefifed WRE ¢bhfiAtHieation apparatisBemprising: eorRmtmicatibheweanss 2
far performi mmunicatiqn.in f communication m fan
pro%%t%)\z/rz gr\ na%.é:??, euve%atc:)L a?ge 98%%t %ngat 82 a?depsl%r%lity of
communication apparatuses inherently has capabilities
greater than a group of capabilities defined by NFCIP-1, it
is difficult for the apparatus to fully exhibit capabilities

that are inherently possessed.

(0C007;

Embodiments of the present invention 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]



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

apparatusBs BERSHR HAEE by ToRl- Modiidtily theBRETromagriatie wavesent
ut byt eane ap%aratus cgntrol means for performing control such

mv?ﬁl%)lo%hta GroUp comtaiRing oneor mors PiEces i inforationr feiatedto £
pe r PRERIedetermingd type-gf-capability passessed, py. the commuynication ... . .,

apparatus or the other communication apparatus is generated for each
appaype:ofscapability, and themans aemote geperated data:groupsiasithetheith a
one or more generated data groups being stored in predetermined one of
COMRE RE bt Aiore EoRfiands: and tHedn©BE moTe Tesponses T daddefined one
by the communlcatlon ﬁprotocol are transmitted to the other

or é%/mmunlcanon S5par&ths whereinAt15ast ohe 'bF “said dita GUPLafAS o
app&RHprises @&dﬂ@i@f‘ﬁ%ﬂ indicating, capabilities H%'QAQat @chat%%ﬁ_%mmg

capability of the radio-frequency power control. [0009] T
comicominanication protacok fushier defines: attebutes modes of an active
mode, which 1s a communication mode in which each of a
plurality of apparatuses for transmitting and receiving data
outputs an electreomagnetic wave, modulates the
electromagnetic wave, and thereby transmits data; and a
passive mode, which 1is 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-
modulating the electromagnetic wave output by the one
apparatusg; contrel 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 1is generated for each type of capability, and the
cne or more generated data greups, 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



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 - 5 more commands, and at least defines
an attribute response to the attrilgutgacommand as one of the one or more
commands, and the control means can perform control such that the data
group containing one or more pieces of information related to the
def tppésponding type oftheéapability istgerietated for sedch of drespitted to
tygfes (nis an integer of 0 or more) of capabilities differing from the types

the Qe asiHE MRS5S FTithé EOMMALHGATBH BFGtbE0l Hnd 1RE S ome of
sas@eperated x+ 1 data grouns, with the generated p.+. 1. data groups,heing;
stored in the attribute command or the attribute, response, are
capdransmitiedsto thesother eaamunication: apparatys. [QAE-Ehe egntrelr  +he
means can perform control so that the data group containing at least
radijffoimatioreindicating arlevel: thatis or can be possessed by the
communication apparatus is generated for each of the n + 1 types of
cab%@)ﬁi%és, and the generated n + 1 data groups, with the generated n +

1 data orouns, heing, stored in the altgbute-command, are; ansMIted19, o 5
the other communication apparatus. [0011]

that should be or can be possessed by the communication

apparatus and the other communication apparatus, at least

defines an attribute command for notifyving or reguesting the

communication party of the attributes as cne of the one or



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 - 6 possessed by the other 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 command, are transmitted to the other
communication apparatus. [0012] 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 or can be

- OIS SRBARGS @b uHi@itor Sipdtafud Andthe BBherdiggrrese to
+ndaR groups.vith the gensatsdd 34 dala graups-being.stargginthe

attribute command, are transmitted to the communication apparatus, the
andontrl ameans cansfanther perfoemnicontrot suthdhasthehattriutethe data
command is received by the commupnication apparatus, and can perform’

9T RGOS ERA A o theBadiS bF the-fShtichon *CortaR iR ddh 616 n
to ®hdata graups stored infhe reeeived atliihite commandga.data grauR ey

containing at least information indicating the level of the corresponding
- eaqPpe fofidepability thavisesr can be possesdedtiby thd 0 or more) of
capabilities differing from the types definesd as the
attributes in the communication protocol, and the generated
n + 1 data groups, with the generated n + 1 data groups
being stored in the attribute command cr the attribute
‘response, are transmitted to the other communication
apparatus.

(00101

The control means can perform control s¢ that the data
group containing at least information indicating a level
that 1s 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 command, are
‘transmitted to the other communication apparatus.

00117

The control means can perform control such that the
data group containing at least an imnstruction for notifying
the communication apparatus of the level cf the

corresponding type of capability that is possessed or can be



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 7 - communication apparatus. [0013] The control means can
perform 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 ®attribute command, are transmitted to
the other communication apparatus. [0014] When the other

communication apparatus generate, for each of the n + 1 types of
PosaTabiiftidsy a-dstatroBp ESAMBMIAG AR IeastARPMERbEfok N SARRTRI- AL

the_q herfcot munic+atilx_)nt arafys %(C:lt'vat'@ih% c rresgogdgge .
fc\xcaepaéﬁ)l it)c;, anrgethé1 generated n + 1 dataﬂjgroupjé, \}v% 'thengenerated n+1
gergatagroups beingistored i the attkbute ommandrare-ttansmitiedita: the

communication apparatus, the control means can further perform control

graiRh that e Sdiftiisife tBNTRENA TS Fé& & 59r$ﬁért%mrﬁﬁ%ication
v r SPRRRIUS, ¢an furtherperform controlfor agtivaling each of the n + 1

[0012]

" When the other communication apparatus generate, for
each of the n + 1 types of capabilities, a2 data group
containing at least an instruction for notifying the other
communication apparatus of the level that is possessed or
can be possessed 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 contrel
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 ¢f the 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 n + 1 data groups being stored in the

attribute response, are transmitted to the other



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 -8- indicating 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 transmitted to the other
communication apparatus. [0015] One type among one or more types of
capabilities identified by informatiori 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 electromagnetic wave output by the

COEHMftRdab PREIFAARYS or the other communication apparatus. [0016] -
9 Ip@ﬁ?rdance with a second aspect of the present invention, there is
provided a communication method for use with a communication
apparatys farparferaing commpaicaiinn withraathes communicatien
apparatus that is a communication party in accordance with a

9T FFmmRRICRHEH Srotded! TR WhiéR ofe bf WdreCbmantsArid 8nk st
théngg%g¥x%gﬁﬁéﬁggégﬁgﬁﬂ“pparatus activate the corresponding

- type of capability is generated for each of the n + 1 types
~of-cépabilities, and the generated n + 1 data groups, with
- the generated n + 1 data groups being stored in the
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 sach 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



defined, the communication method comprising steps of: performing
communication 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
13 jgaRt MstulEngitheldiéctidmadfetic waveaddtpat 9y tHehenecappartasding
. erfarming control such that a data group containing one or more pieces
Lyp‘%f informz |%}ﬁ:‘rglé¥é’d t%sor%@%?gﬁeﬁ%@niﬁga type-of capabifify fosSesselyPes
of Buihg communicatignapparatus ot the-ather,communication apparatus ;. p,
is generated for each type of thé capabilities and the one or niore
the geperated tata groups, with thie oae armores generated date-grodpsin  the
being stored in predetermined one of the one or more commands and the
att phedt orefeSPOHSEs:- 9a @efined by2heBompRshication protoeel, ar@ther
transmit%e.d to the other communication apparatus wherein at least one of
Comzél}al%ld:ﬁalg?guﬁég Rj?ﬁ%?%smprises an information indicating capabilities
fiel[qyg@g jndicates the capability of the radio-frequency power control.

One type among one or mere types of capabilities
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
electromagnetic wave output by the communication apparatus
or the other communication apparatus.

[001¢]



[0017] - 10 In accordance with a third aspect of the present invention,
there is provided 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 communication protocol in which communication is performed in
one of communication modes of an active mode, which is a
communication mode in which eaeh cof-a plurality of apparatuses for
transmitting and receiving data outputs an electromagnetic wave,

modulates the electromagnetic wave, and thereby transmits data; and a
passive ModéAWREAGS a%othntthicatiBR FRGUe if SRAHT ofd apparafiiesent

s 201009.2 lurality of apparaluses outputs an, slectiamagneliowave, -
modulates the electromagnetic wave. and thereby transmits data”and’the

witOther apparatuses-amand. the phirality etappatatyses trapsmitdata b st i on
load- modulating the electromagnetic wave output by the one apparatus,

w1 tandonmelerrmaorencommands @andamesoramore  tésponses arecatileast cation
defined, the program comprising: a control step of performing control ,
Parklichithaf& afrgrotd contdining BRBGRMGT Pietesif MfeffatioR? which

related to predeterméped one tgge of capability Bossessed by the . N
one oY more .comitands arn @t O More” . etSDOHSGS reé.at least
communication apparatus or the other communication apparatus™ is

de £ O€Dgrated for each lype ofthe;capabjiiiesand theone =ing  steps of:
performing communication 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 1is a communication mode in which one
apparatus amocng 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 tTransmit data by load-
modulating the electromagnetic wave output by the one
apparatus; performing control such that & data group
containing one or more pilieces of information related to one
predetermined type of capability possessed by the
communication apparatus or the other communication apparatus
is generated for each tvyvpe 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



or more generated data groups, with the one or more generated data
groups being stored in predetermined one - 10a of the one or more
commands and the one or more responses defined by the communication
protocol, are transmitted to the other communication apparatus wherein
at least one of said data groups further comprises an information
indicating capabilities field that indicates the capability of the
radio-frequency power control. [0Q18],- 11 In the communication
- apparatus, the communication method, and the program according to the
above aspects, in one of the active mode, which is a communication
oI I8, Whish.each of 3 ARl of apparatuses for ransmiting, and

T & .
recelvmgydata Gutplits an Electromagnetic wave dnd data 15 tFAnemittsdC  ©°

t he bysmedulating.the-elestromagngiicavave, and be passive mode, whichis ¢
a communication mode in which data is transmitted by load-modulating
salanddctromagnstic fwave eutputtyonecgpparatus among-therothed icating
apparatuses of the plurality of apparatuses. Furthermore, communication
CapPfd perforfied dménd a &timunicitionspparatudcand stk idgparatuzes the
raglhatare cggnr%unicat‘}b%n p%réieé tgcireof in accordance with a
commun catlonypl%?ocolf i Which orie or more commands or one or more
respenses are at least defined. More specifically, a data group containing

one or more



pieces 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] - 12 According to embodiments of the
present invention, it is possible for a communication apparatus to perform

near field commtniGRion Witk e offier Bomfinuricdtish appatafiis. Mt  the
prefaplioular, JJs possible Ior the apparatis (o ulysextibit capabllijes that,

are inherently possessed by the communication apparatus for performing
e xe beaefields gommunieation: Brief Description ettheDrawings J0020% Figk i on
shows an example of the configuration of an embodiment of a
appabfimignication systeartdowhichdhe presemtrinveritionris applieth. Figa2cther
illustrates a passive mode. Fig. 3 illustrates an active mode. Fig. 4 is a

COMBIekHiadian sHOWATG aH examipie of the & communication party in

accordance with a communication protocol in which
communication is performed in one of communication modes of
an active mode, which i1s 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 1is 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-
medulating the electromagnetic wave output by the one
apparatus, and co¢ne or more commands and one o©or more
responses are at least defined, the program comprising: a
control step of performing control such that a data group
containing one or more pileces of informaticon 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



configuration 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 process. 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. - 13 Fig. 10 is a flowchart illustrating an
activation protocol in a passive made,.Fig..11 is a flowchart illustrating an
activation protocol in an active mode. Fig. 12 illustrates an example 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
q%e structure of a field BSi of a ~comma d ATR REQ F| . 15 illustrates a
transm|SS|on rate that can be set in the |eF BSiora fie d BRI Gf resreonses
deffﬁzguma@g ATRREQnkign 16 dlustrates the struature of a fieldPREofthey o
command ATR_REQ. Fig. 17 illustrates information LRi that can be set in
the bib4'of thedietch2P1 of theccommand ATRREBQerein at least one of

said data groups further comprises an information indicating
capabilities field that indicates the capability of the
radico=freguency power control.

[6018]



Fig. 18 is another illustration of information LRi that can be set in bit 4 of
the field PPi of the command ATR REQ. Fig. 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 on the initiator side.
Reference Numerals - 14 - [0021] 1-to;3 NFC communication apparatus,
11 antenna, 12 receiver, 13 demodulator, 14 decoder, 15 data processor,
16 encoder, 17 selector, 18 electromagnetic wave output section, 19

medulater, 20 laag madulater, o1 Coggg%%%@g%é CPY %]}OE? ggrﬁzﬁu%'\l" 281 on

power-supply unit, 51 capsule, 61 to t Mode arrying Out
me t el [nvention: {R022}Embadinenis of the;present iveptioR Wil ects, in

described below with reference to the drawings. [0023) Fig. 1 shows an
one exdmpléof the configuratibn of @hlembddiment ofwrcommeanicationnede  in
, system (the system designates a logical assembly of aQIuraIity of

Whlﬂévf€§¥hn8 d8e§piuralihy cf apparatuses Icr transmitting
and receiving data outputs an electromagnetic wave and data
is transmitted by modulating the electromagnetic wave, and
the passive mode, which 1is a communication mode in which
data 1s transmitted by lead-modulating an electromagnetic
wave output by one apparatus among the other apparatuses of
the plurality of apparatuses. Furthermore, communication is
performed among a communication apparatus and other
apparatuses that are communication parties thereof in
accordance with a communication protocol in which one or
more commands or one or mocre responses are at least defined.
More specifically, a data group containing one or more
pieces of information related to one predetermined type of
capabilities possessed by the communication apparatus or the
other NFC communication apparatuses i1s generated for each
tvpe of the capabilities, and the generated one or meore data
groups, the generated one or more data groups belng stored
in predetermined one of one or more commands and one or more
respenses that are defined by a communication protocol, are
transmitted to the other NFC communication apparatuses.

Advantages

[0019]



not matter whether each device is in the same housing) to which the
present invention is applied. [0024] In Fig. 1, the communication system
is 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 commuynication apparatuses. - 15 -
[0025] At this point, examples of a frequency of a carrier wave used by
the NFC communication apparatuses 1 to 3 include 13.56 MHz of an ISM

(Industrial Seientific Medical) band, W@f—%% € Q@&S&ea&%‘?} ntion, it

communication means communication that becomes possible whenthe

is distance between apparatuses: that perforabeomaunication becomes, near
within several 10 cm, and also includes communication performed with

fie {the hrousigs of - apparaiiges that perform conmmumicationibeingbroughtus .
into contact with each other. [OOZ?i The communication system of Fig. 1

n c?a?rifﬁé%%ﬁfefd as%an 1T cBrFSystem in Qhich BRe 6PRbFe btthe RECTULLY
ethgmp“@gﬁggglities that are inherently possessed by the

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

r0020]

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

Fig. 2 illustrates a passive mode.

Fig. 3 1llustrates an active mode.

Fig. 4 1is a block diagram showing an example of the
configuration of an NEC communication apparatus 1.

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

Fig. © is a timing chart illustrating an active RFCA
process.

Fig. 7 illustrates an SDD process.

Fig. 8 shows a list of commands and responses.

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

apparatus.



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 NEC
communication apparatuses 1 to 3 can be adopted as acommunication
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] - 16 The NFC communication
apparatuses 1 to 3 are capable of b rforming communication in two
communication modes. Examples of the two communication modes
include a passive mode and an active mode. For exam$

: le, .
corfifimiciorPbwedt tHa NFE corthtRlkcatidnhfaratu&ds P 8nd 2
prdBeRg the NFG compunication apparatuses 1 to 3 will now be

considered. In the passive mode, similarly to the above-described IC card
system.ofithe related bty fbrexample: the NEO scamnaidatiori apparatus
1, which is one of the NFC communication apparatuses 1 and 2,

Proi8fRates (£ Barter Wi Wfresponding to) an electromagnetic wave

genserated by sitself;and thereby transmits data to,the Nk € ematunieation
apparatus 2 that is the other NFC communication apparatus, and the
a NECwommunitation ahsarmass2icad-mehiaws (b caridriwdve

Co%%i??ﬂ??“lf?é@?éﬁ%%%ogﬁgnggg¥%‘ﬁ%e 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 cof the command ATR_REQ.
Fig. 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 on the initiator side.

Reference Numerals



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. [0030] At this point, when
near field communication employing electromagnetic induction is to be
performed, an apparatus - 17 that starts communication by outputting an
electromagnetic wave first, that is, an apparatus that, so to speak, takes
the initiative of communication, will bé referred to as an initiator. Near
field communication is performed in such a manner that the initiator
transmits a command to a communication party thereof, and the
com®bification party sends back a response to the command. The
comm nl('?t par%[hat sends back a response tcHhe command frlozm

the "initiator will b6 referred fo as a 2 Ghg&" 1 For examprlle ftis

reassued thas thedde TosyRyNicationsappaafus 1sstads 10 outRulan |
electromagnetlc wave and starts communicating with the NFC
16 BhRfiRGREation Aptrafi<c?., Aslshsvs - FRis2 2navd S, WNP@Itput

Se(gl..i.ui UnIC%OI’[]qu:plpﬂgg&S 1 QG\COLOd% argggltlf't%régpd th? c:ontro.u.er
communlcatlon apparatus !

21A CPU, 21B EEPROM, 22 power-supply unit, 51 capsule,
61 to 65 field
Best Mode for Carrying Out the Invention

(10022)

Embodiments of the present invention will be described
below with reference td 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 plurality 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 is constituted by
‘three NFC communication apparatuses 1, 2, and 3. Fach 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.



becomes a target. [0032] In the passive mode, as shown 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 - 18 and thereby transmits data to the NFC communication
apparatus 1. [0033] On the other hard;as shown in Fig. 3, in the active
rode, when the NFC communication apparatus 1, which is an initiator of
itself, transmits data, the NFC communication apparatus 1 starts to output
an é %%r?)}magnetic wave, modulates the electromagnetic wave, and

thegecbxe}@esg@@ng?tae@amug%ors%&q}m?p%%fam;é@%&s a

target. Then, after the transmission of data is completed, the NFC
watonmhedidayiohtap peratus irstops e bthentirgp ther etectkemagnetic wave.
. Ailso whgng e NFC communication %%Earatus 2, which is a target,
in

Ftnits a3, Thé NEC 2CorhrilinicaY Eﬁﬁﬁr]at|§§?e§f§rit§ 16 ?&lﬁ%ﬂ’

naekectromagnetic wave, and modulates the electromagnetic wave,

(0026]

‘The phrase near field communication means communication
that becomes possible when the distance between apparatuses
that perform communication becomes within several 10 cm, and
also includes communication performed. with (the housings 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 te be an IC card.‘ Also, each
of the NEC communication apparatuses 1 to 3 can be adopted
as a communication system of a PDA (Persocnal 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]



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 not
limited to 3, and may be 2 or 4 or more. Furthermore, the communication
system can include, - 19 in addition to an NFC communication apparatus,
for example, an IC card, a reader/idgter, and the like constituting an IC
card system of the related art. [0035] Next, Fig. 4 shows an example of
the configuration of the NFC communication apparatus 1 of Fig. 1. The
oth&h KRG ormmumicationiapparatases-2 ane 3 ot Big? laare canfiguredof
similarly to the NFC communication apparatus 1 of Fig, 4, and

Pe R RaTngly YR pTbh e tdbr i¢ BniftBIobSBT AT ittt 11 is
Ex&epliguregkto-include.a coilef A £lesechlogpa88d QUPWSAR passive

electromagnetic wave as a result of electrical current flowing through the
mogeilPethgehangede Purttermdieras samsil of peagnetichiniesphssingen
end OO N.601 820, anignna 14, being changed. glectical curent
communication apparatuses 1 to 3 will now be considered. In
‘the passive mode, similarly to the above-described IC card
system of the related art, for example, the NFC
communication apparatus 1, which is one of the NFC
communication apparatuses 1 and 2, modulates (a carrier wave
corresponding to) 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 teo) 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.

{0030}

At this point, when near field communication employing

electromagnetic induction is to be performed, an apparatus



flows through the antenna 11. [0037] A receiver 12 receives electrical
current flowing through the antenna 11, and perform tuning and detection,
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 or the like as a signal supplied from the
demodulator 13, and supplies data obtained by the decoding to a data
processor - 20 - 15. [00381 The data processor 15 performs
predetermined processing based airi’the data supplied from the decoder
14. Also, the data processor 15 supplies an encoder 16 with data to be
transmitted to another apparatus. [00391 The encoder 16 encodes the
thaata sapphed fron e dhizpproressoirls intogfor exaipie raMatchester

code, and supplies,the code to a selector 17. The selector 17 selects
v gther lésrgbdﬁréﬁgr 1§ or B 103RRBAGRT0 26 Hnd Sutputs 1€ Kignaf ke s

thsupplied from dhe enserruAbda the selacted upit. JQR4QL Af this paint,,
under the control of a controller 21, the selector 17 selects the modulator
inyoigtpe-loaear field communication is performed in such a

manner that the initiator transmits a command to a
communication party thereof, and the communication party
sends back a response to the command. The communication
party that sends back a response to the command from the
initiator will be referred to as a target.

f0031]

For example, it is assumed that the NFC communication
apparatus 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
becomes a target.

{0032]

In the passive mode, as shdwn in Fig. 2, the NEC
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



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 =21 8smmunication apparatus 1 is a
target, and is supplied to the modulator 19 through the selector 17 in
other cases. [0041] An electromagnetic wave output section 18 supplies

angh &hgfieRNa WIARAR-iSciHE Srfdht FoPaiWinGIRBUMERTE 91 to radiate

applegirgmagnetic waves of) a carrier'wave having a predetermined single
requency. In accordance with the signal supplied from the selector 17,
the Mi@dulator 19 modulates the carrier wave as the electric current

Sup‘g'l}iqeghto thg antegn.a r%itl by th% electr,omargfnetic wayve ouﬁput section
18. Thi¢ BfioR5tRE ahtéifiia 11 0 134AtE Rabrtéh-mbtutdtedhe 2ctive

mo@lectipiaagrelic waves inacsordancewith data eytput to the engadey,16
by the data processor 15. [0042] The load modulator 20 changes, in
injeéafdanceivitiyigd £, transmits data, the NFC communication
apparatus 1 starts to output an electromagnetic wave,
modulates the electromagnetic wave, and therseby transmits
data to the NFC 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 not limited toc 3, and may be 2 oﬁ 4

or more. Furthermore, the communication system can include,



signal supplied from the selector 17, an impedance obtained when the
coil as the antenna 11 is externally observed. When an RF field
(magnetic field) is formed around 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, - 22 bhdtransmits, to the other apparatus
outputting the electromagnetic waves, the data output to the encoder 16
. by the data processor 15. [0043] At this point, for example, amplitude
InsAREREVIAG (RSRY cHADeCERPId R 44 A mBBRRTBRYRetHF et le,

medulatos 19,and the joqd madulator 20, fowever, the, modulation

anmethod in thea modulator 19 and the load mo\(li\il(;j[atorC (I)llsstﬁ%tulﬁﬁﬂgd?g te

caASK yarickir SKE (Rhase: Shift Keying), QAM (Quadrature Amplitude
Modulation), etc., can be employed. The modulation factor of the

amﬁlﬂaa«g}is not limited to numerical values, such as 8% to 30%, 50%,
andlase. ang a sutahle valnenayhe seiecial [0044% Jhw.cquiolsy
21 controls blocks constituting the NFC
the NFC communication apparatus 1 of Fig. 1. The other NFC
communication apparatuses 2 and 3 of Fig. 1 are configured
similarly to the NFC communication apparatus 1 of Fig. 4,
and accordingly, a description thereof is omitted.

{0036]

An antenna 11 is configqured 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 c¢oil as the antenna 11 being changed, electrical current
flows through the antenna 11.

{0037}

A recelver 12 receives electrical current flowing
through the antenna 11, and perform tuning and detection,
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 or thé
like as a signal supplied from the demodulator 13, and

supplies data obtained by the decoding to a data processor



communication apparatus 1. That is, the controller 21 is constituted 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 the NFC communication apparatus 1 and other
various kinds of processing are performed. The EEPROM 21B has stored
therein a program to be executed by the CPU 21A and data that is
necessary when the CPU 21A operafes: - 23 - [0045] A series of
processes performed by the CPU 21A by executing a program can be
performed in such a way that dedicated hardware is provided in place of
15 the CPU 21A and the dedicated hardware performs the processes. In
add[ig%géq being installed into the EEPROM 21B in advance, a program
to be executed by the CPU 21A can be temporarily or permanently stored
(recoreed) i agesevable recordings srediupy sasbas:3a flexihie slisk @i ng
CD-ROM (Compact Disc Read Only Memory), an MO (Magneto Optical)
basfigk AL DVIS (Bfital SVEREHRADISE™ Miiyrittieafisk, dita sefrieondddier

aatBemOnk, and-can be.provided ag sq-called packaged software. , ;-
Furthermore, the program can be transmitted to the NFC communication

t raappaiatusdl by reartfield coppaurication and can be installed into the
EEPROM 21B.

[0039]

The encoder 16 encodes the data supplied from the data
processor 15 inte, 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 ocutputs
-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
& passive mode, and the NFC communication apparatus 1 is a
target.. Alsc, 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 thegmodulator 19.
Accordingly, the signal output by the encoder 16 is supplied
to the lcad modulator 20 through the selector 17 when the

communication mode is a passive mode and the NFC



[0046] A power-supply unit 22 supplies necessary power to the blocks
constituting the NFC communication apparatus 1. In Fig. 4,
representation of lines showing that the controller 21 controls the blocks
constituting the NEC 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 - 24 that becomes a
power source from the electrical tusént flowing through the antenna 11
without incorporating a battery. However, in the latter case, the NFC

communication apparatus 1 operates as only the target in the passive
CORTRHE- CRIOLN AMBUGH ¥F tHe aBove Basdcthe debder 1xhand tise to

en€MAEA 10.AmBIaGess g Machesigreade. fhe decoder 14.2nd the
encoder 16 can selectively process not only the Manchester code, But
alsq o0e1df plural types of codes such as modified Miller code and NRZ
(Non Return to Zero) code. [0048] Next, all the NEC communication

appataftisestF {9 3RH HechATErinmidtBrEthat Gttt dif efsehhidgndtie
to radiate (electromagnetic waves of) a carrier wave having
a predetermined single frequency. In accordance with the
'signal supplied from the selector 17, the modulator 19
modulates the carrier 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 ocutput to the
encoder 16 by the data processor 15.

[0042]

The load medulator 20 changes, in accordance with the
signal supplied from:'the selector 17, an impedance obtained
when -the coil as the antenna 11 is externally observed.

When an RF field (magnetic field) is formed around 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,



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. [0050] Therefore, each of the NFC communication
apparatuses 1 - 25 to 3 detects whether or not (an RF field by) an
electromagnetic wave from other apparatuses exists. Only when the
electromagnetic wave does not exigtZthe NFC communication apparatus
starts to output an electromagnetic wave, thereby preventing collisions.
Here, processing in which whether or not an electromagnetic wave from
angtfigcapphstusEs eist is Hetactan mbedny wherrie Bbésnothexist, the

e1 QUROIAN plECctiomagneng wayg js siaried e ealed.an RECARR ¢ by
Collision ‘Avoidance) process from the purBose o?preven?lng C(ﬁ ISIONS.

thd0Qatk These ase dwolygpes of RFCA process: an initial RFCA process
. that is performed first by the NFC communication apparatuses (in Fig. 1,
one BP fidre of the NFC communication apparatuses 1 to 3) that are

gmﬂ@ t%r?f&‘)&%m&t,'at%% %qgample, ramplitude shift keying
-(ASK) can be emploved as a modulation method in the
modulator 19 and the load modulator 20. However, the
‘modulation method in the modulator 19 and the load modulator
20 is not limited to ASK, and PSK (Phase Shift Keying), Q&M
(Quadrature Amplitude Modulation), etc., can be employed.
The modulation factor of the amplitude is not limited to
numerical values, such as 8% to 30%, 50%, and 100%, and a
sujtable value may be selected.

[0044]

‘The controller 21 controls blocks constituting the NFEC
communication apparatus 1. That is, the controller 21 is
constituted by, for example, a CPU (Central Processing Unit)
217, 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 the
NFC communication apparatus 1 and other wvarious kinds of
processing are performed. The EEPROM 21R has stored therein
a program to be executed by the CPU 21A and data that is

necessary when the CPU 21A operates.



a response RFCA process that is performed each time an NFC
communication apparatus starts to output 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 thé --26 output of an electromagnetic
wave needs to be started after the presence of the electromagnetic wave
output by the other apparatuses is no longer detected differs. [0052] The
initld BrdA process will be described first with reference to Flg 5. [0053]

Figy 5.30qus apelg 9t5%@§99§t'§e%afvorwggsgﬁswt%ut BpHaE Ry he
initial RFCA process. In Fig. 5 (the same applies to Fig. 6 descri

exelater) theharizomtalnaxie rindicates imenand the Mestical a,)ﬁgglnmté&tes the
level of an electromagnetlc wave output%/;he NFC communication

dedd s5dratud 3665AT T heSNRECEHRTUNMEatIR S p At GS thA8E gdidy t6'Be

the@lledicated hardware performs the processes. In addition
to being installed into the EEPROM 21B in advance, a program
to be executed by the CPU 21A can be temporarily or
permanently stored ({(recorded) in a removable recording
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 communication and
can be installed into the EEPROM Z21B.

[0C46]

A power-supply unit 22 supplies necessary power to the
blocks constituting the NFC communication apparatus 1. In
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 powexr



initiator always detects an electromagnetic wave from another apparatus.
When an electromagnetic wave from another apparatus is not detected
continuously for a time period TIDT + n x TRFW, the NFC communication
apparatus starts to output an electromagnetic wave and starts
transmission (Send Request) of data (including a command) after a time
period TIRFG has passed after the output. [0055] At this point, TIDT in
the time period TIDT + n x TRFW is called an initial delay time period.
When the frequency of - 27 the carrier wave is denoted as f0, a value
greater than, for example, 4096/fe,44 used therefor. n is an integer of, for
example, of 0 to 3, and is generated using a random number. TRew is
called an RF waiting time and, for example, 512/f0 is used. The time
thyiRPeciensied APiifalsguardsifedandtfor examiptd, e Valuergreater

than 5 is used. [0056] . By using, n, which is a.random numpber, for the
flﬁ‘r#‘en%g%rdoﬁﬁxf E[hr? X Iif‘)\évné1 ut;li?%g vwvhltckﬁoélr? elettrorhagRetddate

basheulg. notee: detactednthenpossibitityrthat adluradity RENESrmunication
communication apparatuses start to output an electromagnetic wave at

PR 85HR tmARFetficed. f0057]tiithemiaNFEcomemurieatiors mode.
appagatus,starts to output an electromagnetic wave by the initial RFCA

process, the NFC

Although, in the 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 also one of plural types of codes such
as modified Miller code and NRZ (Non Return to Zero) code.

[0G48]

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 the 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
toe 3. are in proximity with one another, collisions occur,
and communication cannot be performed.

[0050]

Therefore, each of the NFC communication apparatuses 1



communication apparatus becomes an initiator. In that case, when the
active mode is set as a communication mode, the NFC communication
apparatus that has become 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. - 28 - [0058] Next, Fig. 6
shows an electromagnetic wave whose output is started by a response
RFCA process. [0059] The NFC hat vOiTu'RtlInl:cation Il appara ails tiia~ i
Lo qbif§ {6 Bttp ST BREIDMAtfTetitARabe irf itfel dcthie msitle detects an

e L ElRSMAUENE WA TR AnAbRL poparANs, eD an glectromagnetic
wave from the other apparatus is not ected contlnuous?y orafim

wheperiate TALEC t rowddrTaW] they dNECRommunicationsap panasus starts to
output an electromagnetic wave, and starts the transmission (Send

COMRMEIGITdE bf YR BREFEn THaPSE of & tRHETARES frdrhthecBagiRtic
waJQQGQLereby preventing collisions. Here, processing in
-which whether or not an electromagnetic wave from other
apparatuses exist is detected and only when it does not
exist, the output 'of an electromagnetic wave is started is
called an RFCA (RI Collision Avoidancé) 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 goilng to become initiators: and
a response RFCA process that is performed each time an NFC
communication apparatus starts to output 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



n and TRFw in the time period TAUT + n x TRFw are the same as those
in the case of the initial RFCA process of Fig. 5. TAUT in the time period
TAUT + n x TRFw is 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/fe., is used. The time TARFG 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 - 29 initial delay time TH#9Tand in order to start to output an
electromagnetic wave by the response RFCA process, an
electromagnetic wave should not exist during at least the active delay

OURRHE THRD T 0DES - TARAZAR thE iMARPIBREAIMETIDY S viee grEhey

endNBRA0RL. e asivesiday fima JART S ayalusaisale dha,or equal
to 768/fe and smaller than or equal to 2559/fe. Therefore, when the

apreomtesrcation appdretusis geingdoebeddmeears initiator, a state in which
an eqé:omagnetic wave does not exist is needed for a time period
Ionger aln that when an electromagnetic wave is output during

comminication in thecactive,made. Josay reversely; when: the NEG .
communication apparatus IS going to output an
reference to Fig. 5.

[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.

{00547

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

{0055]

At this point, Tipr in the time period Tipr + N X Tepg 18

called an initial delay time period. When the frequency of



electromagnetic wave during communication in the active mode, an
electromagnetic wave needs to be output without taking much 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 NFC communication 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 - 30 of the elecffoﬁ'%\gﬁetic wave. Then, the other NFC
communication apparatuses start to output an electromagnetic wave and
transmits data. Therefore, in the communication of the active mode, all

then ENEC ShmfAvRichTioA i s tray2hdvd Shophepitro it of ff
ex&lIRAlOMagBele wave Rl thig feasan, when, the, NEC cammunication ¢ .

apparatus is going to become an initiator, in order to confirm that
exgopimunicitiontn the attide 1sode rsnoitheing pertprmedh adoond thate r .

NEC conllgunication apparatus, it is necessary to confirm, for a sufficient

Tesgindé pefod Sthefact thdth & Bihet HPparittises b fttRpar an 2/t is
us&lectramagnetic waye. around the NEG communication apparatusthat is

going to become an initiator. [0064]
for example, a value greater than 5 ms is used.

[0056]

By using n, which is a randqm number, for the time
periocd Tipr + n x Tpyy during which an electromagnetic wave
should not be detected, the possibility that a plurality of
NFC communication apparatuses start to output an
electromagnetic wave at the same timing is reduced.

(G057]

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 become 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.



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 theelectromagnetic wave, and thereby
transmits data to the initiator. 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. 31 - [0065] Therefor when an NFC communication
apparatus that is going to become an initiator exists around the initiator
and_the target that are performing communication in the active mode, if
the Ei?r?éﬁériod from when one of the initiator and the target that are

perfering epMMENIGAlion e ACtive JRedealops S QRN e, o,
electromagnefic wave until the other starts to output. an elec romagneﬁc
is weverisddngythe edegiromagretinware goes.not exist during the time
period. Therefore, the NFC communication apparatus that is going to
becbhie &h initiator starts the output of the electromagnetic wave by the

initiah, RREHA Pragess: 18 4his Gasey the communicatiqn in the active made,
which has been performed previously, is impeded.

an electromagnetic wave in the active mode detects an
electromagnetic wave from another apparatus. When an
electromagnetic wave from the other apparatus is not
detected continucusly for a time period Tasr + n X Trrw, the
NFC communication apparatus starts to output an
- electromagrnetic wave, ‘and starts the transmission {Send
Responses) of data after an elapse of a time Taee from the
output.

{0060]

n and Tpsyw in the time period Tapr + n X Tpey are the same
as those in the case of the initial RFCA process of Fig. 5.
Tapr in the time period Tapr + N X Trew 18 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 Tarre is called an active guard time, and a value of,
for example, greater than 1024/f., is used.

[0061]

As 1s 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



[0066] 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 - 32 communication apparatus that is going to
become an initiator starts the outpédfof-the electromagnetic wave, and
thereby becomes an initiator, and an NFC communication apparatus that
exists in proximity with the initiator becomes a target. In order for the
indfitiatords trahsmtanbrrecepiddta o rrfrém theaatgdtoitds heoessary

t ify the target _to and from which data is transmitted and received.
142005 !ﬁé fr é}? .
© eFor tkﬁs ggg&rﬁ g‘a‘f%e‘ﬁh%%nité?orrseigﬁg?ﬁée o%#pu cﬁ?ﬁgeg‘I%Ctr%xrhagnetlc

- elavaverhydhe tnitakREEApERcassa e dritiatordnakes;adequestfor ios
example, an NFCID (NFC Identification) determined using a random
achiiffb8rorthe e asinformation for specifying each target to one or
morg lakgets that exist in proximity with the initiator. Then, the target that
exists in proximity with the initiator
Whereas the initial delay time Ty is a value greater

than 4096/f;, the active delay time Tapr is a value greater
than or equal to 768/f. and smaller than or equal to 2559/f..
Therefore, when the NFC communication apparatus is going to
become an initiator, a state in which an electromagnetic
wave dees not exist is needed for a time periocd longer than
that when an electromagnetic wave is output during
communicaticn in the active mode. To say reversely, when
the NFC communication apparatus is going to output an
‘electromagnetic wave during ;ommunication in the active mode,
an electromagnetic wave needs to be output without taking
much delay from when a state in which no electromagnetic
‘wave exists 1s reached when compared with the case in which
the NFC communication apparatus is geing to become an
initiator. This is due to the following reasons.

f0063]

That is, when NFC communication 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



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 33 one target sends back (transmits)
a response ATR RES (to be described later) for the command ATR REQ,
with an NFCID that specifies thetatfetbeing contained therein, with the
result that the initiator and the target mutually recognize their NFCID and
identify each other, [0070] On the other hand, in the passive mode, the
oL ififi&tdi - BEHEATE PREEESSING Eated BRESDDHSIng e BEVIREDetection)

cofAR9%S: Sphat g taraet thatexists arqund (in proximity yith) the intiator
is identified using the NFCID. [0071] At this paint, in the DD proceqss, he
wavgitiatol makesra tequist dor thenNEEED:ef thedarges. EhisMeRuestison of
made by the initiator by transmitting a frame called a polling
the active mode, all’ the NFC communication apparatuses may
‘have stopped the output of the electromagnetic wave. For
‘this reason, when the NFC communication apparatus is going
o become .an initiator, in order to confirm that
communication in the active mode is not being performed
around that 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.

[0G64]

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 initiator. 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.



request frame. When the target receives the polling request frame, the
target determines, for example, its own NFCID using a random number
and transmits 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. [0072]
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 34 can occur that when alplarality of targets exist around the
initiator, NFCIDs are transmitted simultaneously from two or more of the
targets. In this case, NFCIDs that are transmitted from the two or more
targét8 &dllide one another, and it is not possible for the initiator to

i e Sk S
OF S

processing q& per%rmedaby éxample, & meth

. goDiderto aidmeollisions:af NkECIDs asspuCch aspessie. [QDA4H aFEigy 7Tand
shows an SDD processing sequence performed by a method using time

thy|dta retigt et is B stffetPtHat fiveC oyl n HD W3, m4; len et exist
modE0UN¢ an,initialor,

Cilneé period from when one of the initiator and
the target that are performing communication in the active
mode stops the output of the electromagnetic wave until the
other starts to output. an.electromagnetic 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 thg initial RFCA proceés.

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

[0066]

‘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 yeached.

[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



[00751 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 Ts are provided after an elapse of a
predetermined time period Td. The time period Td is set to, for example,
512 x 64/fe, and the time period T, as the time slot interval is set to, for
example, 256 x 64/fe. Also, the time slots are sequentially numbered
(integer) from zero from, for example, the temporally preceding slot,
whereby they are identified. - 35 - [0076] Although Fig. 7 shows four time
slots #0, #1, #2, and #3, for exampfe? up to sixteen time slots can be set.
The number TSN of time slots, set for a certain polling response frame,
is designated by the initiator, and is transmitted, with the number TSN of

CORHNSIBR M PERIAARMEEINthE Epding $d8Fortse RERRI%0 2talgétt Lator
sel0077] Fhe da {GB@V‘éﬁéh%PQQWOE{?%BRQ%%H%%etfa%%“&i“&gef£%%‘y

the initiator, and recognizes the number TSN of time slots. The target
begses sapdomritumbers-to geheateld@tintegeuRindhe sange of zermto
TSN-1, and transmits a polling response frame in which its NFCID is

Ehfhcatdd Hthe tiing orthE ¥inte Slot #eddRihifdd by Rfeomes a target.

In crder for the initiator to transmit and receive data to
-and from the target, it is necessary to specify the target
- to and from which data is transmitted and received. For
this reason, after the initiator starts the output of the
electromagnetiC“wave~by the initial RFCA process, the

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

. 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 reqguest 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.(tc be described later), with an NFCID

that specifies the initiator being contained therein, and



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 - 36 response frame, time slots in which polling
response frames are transmitted bg a plurality of targets may coincide
with one another. This may cause dlliSions of the polling response
frames. In the embodiment in Fig. 7, a polling response frame of target #4

is fransmitted in.time slot #0, polling response frames of targets #1 and
O 3 RAT NS T el S5t BT Foling rESHERas fafid oREagdt B508

dedlanspifeddn dime slof #2,and ARaKAYAERPARSE frame, of dafget##3 ishat
transmitted in time slot #3, so that the collision between targets #1 and #3

sPeREhie§0086) tathistdsel tite ritdtdi adnshrordally reddive tve

ollin esponse fr.amgs of targets #% and #3 between wili h the.collision

result a e fn% 1at?r aqd he Target mutua Yy recognize
OCCUrs. Accordingly, Rhé initiator transmits

their NFCID and identify each other.

{00701

On the other hand, in the passive mode, the initiator
performs processing called an SDD (Single Device Detection)
process, so that a target that exists around (in proximity .
with) the initiator is identified using the NFCID.

(o071}

At this point, in the SDD process, the initiator makes
a request for the NFCID of the target. This reguest is made
by the initiator by transmitting a frame called a polling
request frame. When the target receives the polling reguest
frame, the target determines, for example, its own NFCID
using a 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.

{0075}

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



a polling request frame again. This requests targets #1 and #3 to transmit
polling response frames in which their NFCIDs are located.
Subsequently, until the initiator recognizes all the NFCIDs of targets #1 to
#5 around it, transmission of polling request frames by the initiator and
transmission of polling response frames by the targets are repeatedly
performed. [0081] In a case in which, when the initiator transmits a
polling request frame again, all the targets #1 to #5 can send back polling
response frames, there is a possibility - 37 that polling response frames
may collide with each other. Accordifigly, in a case in which, after each
target receives a polling request frame from the initiator, the target
receives a polling request frame again without taking much time, for
C‘a’@xaﬁﬁﬂé tHeathrgdedarhighbiie tHa pulling r‘éqnégttfﬁrawrésmowevendn this

1n1 setln theNeErEPBdlment |£: F|g 71{‘E%%rd' %\tr}te tar%;:-;(t? Qt’?e?pé%%gor

ic poﬂlng résponsé - colliSion oceurs fort e ifitia mi

mofequ&sttframeaﬂf@mLatomamatsre@@gel,zexxtbe MWsCHps of 4he targets #1
and-#3. Thus, data exchange cannot be performed between the targets
trﬂ%ﬁdﬁ‘#sd[o@szy ABEortitiy P taiyets #22 paeaad 61 indhicnthedmother,

an8OUNG;TeSPODSE frarmes are normally recelved andthelr, o oc the
coliiding NFCIDs.

[G073]

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 performed by a
method using time slots. In 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
poliing response frame. After completion of the
“transmission, time slots at intervals of a predetermined
time period T; are provided after an elapse of a
predetermined time period Tq. The time period Tq is set to,
for example, 512 x 64/f., and the time period T, as the time
slot interval is set to, for example, 256 x 64/f.. Also, the
time slots are seguentially numbered (integer) from zero
from, for example, the temporally preceding slot, whereby

they are identified.



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 request 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 possibility that polling résponse frames may collide with - 38 -
each other. [0083] In addition, here, as described above, when a polling
request frame is received, the target determines (generates) its NFCID
basEe%tf Fandom numbers. Accordingly, from different targets, polling

response fr with._identical NFCIDs located therein may be
trargs(irﬁl %ﬁ%gfﬁséqﬁitigtgﬁ e%lot]ﬁzé iﬁftfg\?orsrec@%ﬁ/e%f)fn gﬁféréﬁ%’tirﬁgd

43 slots.thex pafing, responsediarnes withiidentical NFEURs lecaled thefgin,
the initiator can retransmit a polling request frame, for example, similarly
nurgh arcaSeNinadhiehrsoling trospbase fraimes eollidewitiPeadh othere 6084

e A%.deseribgd.ahove. apsading o NEE cqmmunication,

itiator, and is transmitted,
with the number TSN of time slots being contained in the
polling response frame, te a target.

{0077]

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 ¢f 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



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 - 39 words,
in this case, the target generates opérating power from the
electromagnetic waves output by the initiator since it is an IC card in the
existing IC card system. [0086] After obtaining the power and being
repRraslel Hidtargbt Breparat For fe cBARS: aRdilrid e diseR dreiifie Wit s

or, j ds, its for the polling. reques
S AR N et R e
ondnitiatorioan.tramdmit anpellingureguest fragieregardlesscofpphethes or not

the preparation .for. receiving the polling request frame is completed in the
re?ﬁ@ﬁiﬁO@%@TBS' In the embodiment in Fig. 7, a polling

response frame of target #4 is tramsmitted in time slot #0,

- polling response frames of targets #1 and #3 are transmitted
in time slot #1, a polling response frame of target #5 is
transmitted in time slot #2, and a polling response frame of
target #3 is transmitted in time slot #3, so that the
cellision between targets #1 and #3 occurs.

(0080}

In this case, the initiator cannot normally receive the
polling response frames of targets $#1 and 43 between which
the collision occurs. Accordingly, the initiator transmits
a polling reguest frame again. This reguests targets #1 and
#3 to transmit polling response frames in which their NFCIDs
are located. Subsequently, until the initiator recognizes
all the NFCIDs of targets #1 to #5 around it, transmission
~ of -polling reguest frames by the initiator and transmission
of peolling response frames by the targets are‘repeatedly
periormed.

[0081]

In a case in which, when the initiator transmits a
- polling reguest frame again, all the targets #1 to #5 can

send back polling response frames, there is a possibility



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
described above, it recognizes the NFCID of the target. Also, when the
initiator fails to normally receive the polling response frame from the
target, the initiator can retransmit a polling request frame. [0089] In this
case, the target generates operating power from 40 electromagnetic
waves output by the initiator since itig an 1C card in the existing IC card
system. Accordingly, the initiator continues the electromagnetic wave
output initiated by the initial RFCA processing until communication with
thifie fargét ogmpletelynerds. jO0O6] idextcaddardingtotNFE€ach other.
communication apgaratuse,s, cogmmunication is performed such that an

ACRRtSP frafsnifts A &ififarit 183 target i 1P el gEerdRsmie 18eras
a Pagk) Ayrespanss o the.commanddram the initiator. [0091] LAceordingly,

Fig. 8 shows commands that the initiator transmits to the target, and
reggdpurses thal thentargetwratsnfitseethesiaitiaterl thout taking much

‘time, for example, the target can ignore the polling request
frame. Howeﬁer, in this case, in the embodiment in Fig. 7,
regarding the targets #1 and #3, in which polling response
collision occurs for the initially transmitted polling
request.  frame, the initiator cannot recognize the NFCIDs of
the targets #1 and #3. Thus, data exchange cannot be

- performed between the targets #1 and #3.

[C082]

Accordingly, targets #2, #4, and #5, in which their
pelling response 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 respcense to the polling request frame cannot be sent
back.: In this case, those which send back polling response
frames -to the polling request frame retransmitted by the
‘initiator are -only targets #1 and #3, whose NFCIDs cannot be
recognized through the transmission of the initial polling
. regquest frame. Therefore, in this case, all the NFCIDs of
targets #1 to #5 can be recognized while reducing a

possibility that polling response frames may collide with



[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 available. Similarly to the commands, also six types
of responses, ATR_RES, WUP_RES, PSL_RES, DEPRES, 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. 41 A“écé?diﬁgly, the command is transmitted
by the initiator, and the response is transmitted by the target. [0093] The
nd ATR REQ is such that the initiator notifies the target of its

mm
ea% riBa eesr;’specifications) and is transmitted to the target when the initiator
requesiss farget's attributes. Here, the attributes of the initiator or the
target include the transmission rate of data that can be transmitted or
recéivedids)i theomitidtor er tiestatget ribtheé commandsATR REQYhing
* rogidiionto ntiators atwibutes. an NECID dentfying the i i
Cated. and the target recoghizes the Thitators AnBUtEs ntf FHEERS &5/
itgecaiving thecemmantkAdRREHO094] Accordingly, from
different targets, polling response frames with identical
NFCIDs located therein may be transmitted to the initiator.
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 peolling
response frames collide with each other.

[G0B4]

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



The response ATR_RES is transmitted as a response to the command
ATR_REQ to the initiator when the target receives the command ATR_
REQ. In the response ATR RES, attributes, an NFCID,etc., of the target
are located. [0095] 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. In this case, by exchanging the command
ATR_REQ and the response ATR RES once between the initiator and the
target, the initiator can - 42 recogniz@ atransmission rate at which the
target can perform transmission and reception, and the target can also
recognize a transmission rate at which the initiator can perform

WOrSHismiBsibRiah FAsteptibhe [(TUBI A CORIRAAGSH UFPRERS IS gFaRsktted
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it is.describeddatet, fronttie witiatoritoghedargetdthey sakget can set to be
in a deselected state (a state in which transmission (response) of data to
the iRt is prohibited). The command WUP REQ is transmitted in the

caser of relegsing.thedeselected state and, setling he target to, be in a
state capable of transmitting data to the initiator.
target prepares for receiving a polling request frame within,
- tor example, a maximum of 2 seconds, and 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 request frame is completed in the
target.

[0088]

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 siot. When the initiator successfully
- receives the polling response frame from the target, as
described above, it recognizes the NFCID of the target.
Also, when the initiator fails to normally receive the
polling response frame from the target, the initiator can
retransmit a peolling request frame.

[0089]

In this case, the target generates operating power from



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 WUP REQ releases its deselected state. [0097]
When, among the targets 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 WUP REQ. - 43 - 00 981 The
command WUP_REQ is transmitted %nIS/ when the initiator is in the active
mode, and the response WUPRES is transmitted only when the target is
ol éncgzhreo%ctive @ode. L9099J)Atcont1mand PSL REQ.is transmitted when the
TtAtOr “OhANgSs COMRTUMEARSHT pararhferd CbhE8 Ay RbRffunicatibnan
rcwiti-theitargels Harestheneommunicationpawmmetess inclde i), the
example, the transmission rate of data exchanged between the initiator
injh#ahetafpatt [0100] Fhe cohmnind™SInREQ melrlesutheualue of a

incttwgg gg_gom&unicati QQ?{“%}J ker located therein, %r:]ﬂ is transmijtted .

Til rocessin 15} Commy
rom the initiator to the target. The target receives the nication
nletel

with the target com y ends.

[0030]

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

. {0081]

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 cf commands, ATR REQ,
WUP_REQ, PSL_REQ, DEP_REQ, DSL REQ, and RLS_REQ, are
available. Similarly to the commands, also six types of
responses, ATR_RES, WUP_RES, PSL_RES, DEP_RES, DSL RES, and
RLS RES, are available. As described above, an initiato;
transmits a command {request) to a target, and the target

transmits to the initiator a response to the command.



command PSLREQ, and changes its communication parameter in
accordance with the value of the communication parameter located in the
command. The target further transmits a response PSL RES to the
command PSL REQ. [0101] 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 command, data to be
transmitted to the target is located. The response DEPRES is transmitted
as a response to the command DEP REQ. In this command, data to be
transmitted to the - 44 initiator is Idthted. Accordingly, the command DEP
REQ allows data to be transmitted from the initiator to the target, and the
response DEP_RES to the command DEP REQ allows data to be
ACGRAERRE froRetheEREtdo the CIHMERGL foL0HY TR ofairitDSL

andRERISansmitted when the initiator gefsdhe gelie be in the
deselected state. The target, which receives the command DSLREQ,
trarisih@3 jthe response DSL RES to the command DSL REQ and enters

the deselected state, and subsequently becomes not responsive (comes

to SeRdIEEIERS rES, {6 ToPNANEE Bthdtthahths ‘Cohthanat Wides

thé?EQ&EQ@SLf its attributes {specifications) and is
‘transmitted to the target when the initiator reguests
target's attributes. ‘Here, the attributes of the initiator
or the target include the transmission rate of data that can
be transmitted or received by the initiator or the target.
In-the command ATR_REQ, in addition tec initiator's
attributes, an NFCID identifying the initiator is located,
and the target recognizes the initiator's attributes and
NFCID 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
receives the command ATR_REQ. In the response ATR RES,
-attributes, an NFCID, etc., of the target are located.

[0G95]

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 initiator can



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™ £% excluded by the command RLS
REQ does not become communicatable with the initiator unless the
initiator re- performs processing starting from the initial RFCA process. In

LeGREFPGiTL, InE RN TS BISEREQHN RIS RERS diffsrSfdmCésch other.

ped@d0al Nextthecommunicaton-abiheNFCeommnication appgrats s
performed in accordance with NFCIP-1 defined as ISO/IEC 18092. [0106]

regapotdingly, eregrmmiscation precess intaiccordarcel withi ARG Pzbwill be
d scribgd with reference todFilgs. 9to 11. [0107] Fig. 9 is a flowchart
PemIstating theButing o ane Teception.

roges]

A command WUP_REQ is transmitted when the initiator
selects a target with which the initiator will communicate.
Specifically, by transmitting 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 tco 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
- WOP_REQ releases its deselected state.

[ooe7]

When, among the targets 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 WUP_REQ.



communication process in accordance with NFCIP-1. [0108] At first, in
step Si, an NFC communication apparatus serving as an initiator
performs an initial RFCA process and proceeds to step S2. In step S2, 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 Si. When it is determined in step S2 that the RF field has been
detected, the process returns to step Sl, and subsequently identical
processing is repeated. That is, the NFC communication apparatus
serving as an - 46 initiator does notform an RF field so as not to impede
communication by other NFC communication apparatuses that have
formed the RF field while the RF field is being detected. [0107] On the
otheroltarsd, when it is determined in step S2 that the RF field has not
been detected, the NFC communication apparatus selects one of the

corﬁ?ﬁﬁnE%ﬁnﬁMeléctWﬁ%E%ﬁﬁﬂ@ﬁasﬁvéIPn&Hf@. The
1nPEAGESSrthen procaeds.io siep Sqauhers. e NEC communicglion pes ;5

apparatus functions as an initiator and selects, for example, a
‘t rérapsinission catey [0b26] That issigdhe NFGIRP-1hik impossiblentodselect,
for

[0099]

A command PSL_REQ is transmitted when the initiator
changes communication parameters concerning communication
with the target. Here, the communication parameters include,
for example, the transmission rate of data exchanged between
the initiator 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.
command PSL REQ, and changes its communication parameter in
.-accordance with the value of the communication parameter
located in the command. The target further transmits a
response PSL_RES to the command PSL REQ.

f0101)

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

DEP REQ. In this command, data to be transmitted to the



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 S3, the NFC communication apparatus serving
as an initiator selects a transmission rate. [0111] More specifically, in the
case of performing passive mode communication, the NFC
communication apparatus proceeds from step S2 to step S3-1 between
steps S3-1 and S3-2 forming step S3, becomes an initiator, changes the
communication mode to the passive mode, and selects a - 47
transmission rate. Also, in step 53-#3the NFC communication apparatus,
performs predetermined initialization and SDD processing, and proceeds
to step 54-1 between steps 54-1 and 54-2 forming step S4. [0112] In
inis?éﬁmrl ihelNFEresMmUiteaicH Bpparatid s aenvard EERTREP) in

the jve mode eéchan%e £ le, cgmmagg ATR @E& and the Jesponse

s
all
AT %Sﬁi Wlt% etafge%sin e passive mode, and proceeds }ti

ta r@mﬁ [Qh&3) Weterrativaly.dnibe case of perfosminguastive @E@d@{EQ
communication, the NFC communication apparatus proceeds from step

allgys gt”éi%ﬁ‘? BeneeH sieps sl 1 GritS Siefdraing tstep SBebecomes

.an initigtor, changes the communication

:Li_ Lt altOol .

[0102]

‘The command DSL_REQ is transmitted when 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 DSI, REQ is set to be communicatable with the

initiator again by the command WUP_REQ. However, the target



mode to the active mode, selects the transmission rate, and proceeds to
step 54-2 between steps 54-1 and 54-2 forming step S4.[0114] In step
54-2, the NFC communication apparatus is activated in the active mode,
exchanges the command ATR REQ and the response ATR_RES with the
target, and proceeds to step 5305. [0115] In step 55, when a
communication parameter (for example, a transmission rate) required for
communication needs to be 48 changed from the current communication
parameter, the NFC communication apparatus selects the communication
parameter, exchanges the comma#d PSL_REQ and the response
PSLRES in which the communication parameter and the like are located
with the target, changes the communication parameter, and proceeds to

ex el SB0BY [(hEs]CcrBRpISBLRREGlesmmatickiorrapparatus
exchanges. the ca d DEP_REQ and the respanse.DEP, RES with

“the I%ér%]geﬁalj% aecc%lrrgg;%%lsvith el&)gr?cﬁ?:nuunxllgftlsosn 5%1%6&‘5}; Selsded

pe SteR:S5, pestormsidajaaxchangs (EosxNunicatign) based 8rpa Halgess .
exchange protocol in accordance with the communication parameter

in SelecdteB IR Btep 5865 CoRts s dBEd eRERargel dief tRER pldddads throm
step 2304. In step 5307, the NFC

Ceacn 'O

[0105]

Next, the communication of the NFC communication
apparatus is performed in accordarice with NFCIP-1 defined as
ISO/IEC 18092.

[0106]

Accordingly, a communication procéss-in accordance with
NFCIFP~-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 S1, an NFC communication apparatus
serving as an -initiator performs an initial RFCA process and
proceeds to step $2. In:step S2, 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 S2
that the RF field has been detected, the process returns to
step 51, and subseguently identical processing is repeated.

That is, the NFC communication apparatus serving as an



communication apparatus exchanges the command DSL REQ and the
response DSLRES, or the command RSL REQ and the response RSL
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] -
49 Also, the NFC communication apparatus can become an initiator, for
example, in accordance with a requestfrom an application. For example,
an application can determine which one of the active mode and the
passive mode the communication mode is, and can select (determine)
inifé afpansitission eatef {0 HnTRE NRE bdnwnunicatioh dpparatesdahich
corplgcgﬂ%scghoe irgitiagotr L.orrnﬁf%n CROF fieId.iI:no REF field is formed in the
EXterior, andnthey[arge}f i$ activated By The REfEld $5R5ed BiPfe ihtRor.
‘hal0120k-Adterdhat, thhe nitiater iransmits,a cemnaard dn the selected

communication mode and a transmission rate, and the
detected.

[0109]

On the other hand, when it is determined in step S2
that the RF field has 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 53, 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 communicaticn
from among.-a plurality of transmission rate, such as 106
kbps, 212 kbps, and 424 kbps. Accordingly, in step 53, the
NFC communication apparatus serving as an initiator selects
a transmission rate.

[0111]

More specifically, in the case of performing passive
mdde communication, the NFC communication apparatus proceeds
from step 52 to step 53-1 between steps S3-1 and S$3-2
forming step S$3, becomes an initiator, changes the

communication mode to the passive mode, and selects a



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 in order to perform data
exchange in the passive mode). [0122] At first, in step S11, the initiator
performs an - 50 initial RFCA process, and the process then proceeds to
step 512, where the communication mode is set to be a passive mode.
Then, the process proceeds to step4313, where the initiator performs an
initialization process and an SDD process, and selects a transmission
rate. [0123] At this point, the processing of step S11 corresponds to the
tr prooEssiig of steps-Si dnd &2 offFigt-opafd-the [wioeeksing of steps S12

and S13 gorres onds to the proc%ssin of step S3 (53-1) of Fig. 9. [0124]
CORREPaSReT: the PPECESE PoceRE 1851 BIFARhRrE S dnitiator
ingetermings whethgrokspet areauest foy attihutes: shosldbe mnadefo the o

target. Here, the term attributes is
between steps $4-1 and S4-2 forming step 54.

(0112}

In step S4-1i, the NFC communication apparatus is
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 8305.

[0113]

Alternatively, in the case of performing active modé
communication, the NFC communication apparatus proceeds from
-step 82 to step 5342 between steps $3-1 and 53-2 férming
-step 53, 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 S84-2 forming
step 3S4.

[0114]

In step 54-2, the NFC communication apparatus is
‘activated in the active mode, exchanges the command ATR_REQ
and the response ATR RES ‘with the target, and proceeds to
step 8305.

[{0115]

In step 55, when a communication parameter (for example,

a transmissicon rate) required for communication needs to be



information on the specification of the NFC communication 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 S14 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. - 51 - [0126] When it is determined in step S14
that a request for attributes should be made to the target, the process
proceeds to step 516, where the initiator transmits a ,Ir, command ATR
REQ, thereby " request for attributes to the target. Then, the initiator waits

chfon gerespoose AERRE SdntthecammandtATR REQ:tedhe ransmittedc
from the target, and the process proceeds to step 517, where the

COPEEPRhSR APR RRFS T FERIGS] oftieh, the roRERNdtebaR (Bas@RerEg:
e xOh2LL AL 1S PoiintlGPRACESRING OfSlepR S15.apd R4 gorregpands to

the processing of step S4 (54-1) of Fig. 9.

which the communication parameter and the like are located
with the target, changes the communication parameter, and
proceeds to step £306.

[01i6]

In step 86, the NFC communication apparatus exchanges
.the command DEP_REQ and the response DEP RES with the target
in accordance with the communication parameter selected in
step 55, performs data exchange {communication) based on a
data exchange protocel in accordance with the communication
parameter selected in step S$305, ends the data exchange, and
then proceeds to step 5307. 1In step S$S307, the NFC
communication apparatus exchanges the command DSL REQ and
the response DSL_RES, or the command RSL REQ and the
response RSL“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}



[0128] In step 518, on the basis of the response ATR RES received from
the target in step 517, 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 S18 that the transmission rate
cannot be changed, steps S19 to S21 are skipped, and the process
proceeds to step 522. [0129] When it is determined in step S18 that the
transmission rate can be changed, the process proceeds to step 519,
where the initiator transmits the command PSLREQ, thereby - 52
requesting the target to change the4ransmission rate. Then, the initiator
waits for a response PSL RES to the command PSL_REQ to be
transmitted from the target, and the process proceeds from step S19 to
step 529, wherenbe respanse 81 R S receiwad: sThes, the pracess
proceeds to step 521. In step 521, the initiator changes the

ln%h‘?rﬁﬁﬁlcaﬁ% BXATRAfr, tHat S TOF ERAGPIeT hE PArEATSSoR BFOT an
apgeardance withthe response P%%% recsived in.sten;320, and the

process proceeds to step 527. [0130] At this point, the processing of
whstépso888dd S2{ correispondsde thedrotessing of stepnS80ftHig. 9.
O Oﬁigcationnmode is, and can select (determine) the
transmission rate.

i0119]

" The NFC communication 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.

[03120])

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 communicaﬁion
mode and a transmission rate identical to those of the
initiator.

[c121)

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 in order to perform data exchange in
the passive mode).

{0122]

At first, in step S11, the initiator performs an



In step 522, 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 point,
theprocessing of step S22 corresponds to the processing of step 56 of
Fig. 9. [0133] After data conversion has been performed in step S22, the
initiator proceeds to step S23 or S25 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 - 53 523, and the initiator transmits a
command DSL REQ. Then, the iitiatorwaits for a response DSL RES to
the command DSL_REQ to be transmitted from the target and proceeds
from step S23 to step 524, where the response DSL RES is'received.
inTheyroBESS: therprettisns tosteph814 andesubsagentlyosiadar to step
SStgrocessing is repeated. [0135] On the other hand, when the initiator

6mPISERy ERGs IRERBHARMICRi SR e S8 et dthRepd cB2E hidseeds
moHOM SI8R S22 1 SIePR23 w{aeeecaedgor@mame@&@?%e}@ fgtLtgd-

Then, the initiator waits for the response RLS RES to the comman
inREQR te berteanfsmitte i fronm el darges amch ther precessahenproseeds
prggg;g¥x2§§5ggf%% 5 a transmission rate,

{0123]

At this point, the processing of step S11 corresponds
to the processing of steps S1 and S2 of Fig. 9, and the
processing of stéps S12 and S13 corresponds to the
processing of step S§3 (53—1}rof Fig. 9.

10124] |

Thereafter, the process proceeds to step 514, where the
initiator determines whether or not a request for attributes
should be made to the target. Here, the term attributes ié
-information on the specification of the NFC communication
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 S14 that a request for
attributes should .not be made to the target, the process
proceeds to step S335, 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.



526, where the response RLS RES is received. Then, the process returns
to step S11 and subsequently, similar processing is repeated. [0136] At
this point, the processing of steps S23 and S24 and the processing of
steps S25 and S26 correspond to the processing of step S7 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] - 54 At first, in
step 531, the initiator performs an initial RFCA process, and the process
then proceeds to step 532, where the initiator sets the communication
mode to an active mode and sefectstthie transmission rate. Lv1 | Here, the
processing of step S31 corresponds to the processing of steps Sl and S2
of Fig. 9, and the processing of step S32 corresponds to the processing
of s[tgﬂ)?SSj (53-2). [0140] Thereatfter, in steps S33 to 539, processes

| [s(i)ﬁk%é,&o ithose instens $A640:522% 0tigs 19 igperformed, Jespegtively.
attributes should be made to the target, the process
proceeds to step S16, where the initiator transmits a
command ATR REQ, thereby making a reguest for attribntes 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 517, where the
response ATR RES is received. Then, the process proceeds to
step S518.

[0127]

.:At this point, the processing of steps S16 and $17
corresponds to the processing of step 5S4 (S4-1) of Fig. 9.

i0128]

In step 518, on the basis of the response ATR RES
received from the target in step S$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 $18 that the transmission rate
cannot be changed, steps S19 to S21 are skipped, and the
process proceeds to step 322.

{6129}

When it is determined in step $18 that the transmission
rate can be changed, the process proceeds to step S12, where

the initiator transmits the command FSL REQ, thereby



That is, in step S33, the initiator transmits a command ATR_REQ,
thereby making a request 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 334, where
the response ATR RES s received. The process then proceeds to step
535. [0142] In step 535, on the basis of the response ATR RES
receivedfrom the target in step 534, 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 - 55 cannot be changed, the initiator skips steps S36 to
S38 and proceeds to step 539, [0143] When it is determined in step S35
*eIREP e FanBmidsidi? Fhte Cariit B chidify o IS PHScdPprerkRds t§hen

£nSteR P36 rWhera thesinftistor transpigs dhe semmagd RSLREQ. dhershy

requesting the target to change the transmission rate. Then, theinitiator
PSy&ES farctheaespensePSLeRES tantheheorhatanel: PSindRER:talrecess

transcgnittéed fromtthe tar%jet and the péocess roceeds from step S36 to
PLACEPSihdreheTegBons Pl RE&Rs Shlei .%etﬁ‘t%c’éeégffﬁé‘ﬁe
psiPrReeeds to step 938..In step 538, Hhednitiatosr changesdhe +o step s21

o Por I S

communication parameter, that is, for example, the transmission rate, in
In feoipd8Acde Withe initiator changes the communication

parameter, that is, for example, the transmission rate in
accordance with the response PSL RES received in step 520,
and the process proceeds to step S22.

[0130]

At this point, the processing of steps S18 to $21
corresponds to the processing of step S5 of Fig., 9.

{0131]

In step $22, 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 point, the processing of step 822 corresponds
to the processing of step $6 of Fig. 9.

[0133]

After data conversion has been performed in step $22,
the initiator proceeds to step 823 or S$S25 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



the response PSL_RES received in step 537, and the process then
proceeds to step 539. [0144] In step 339, 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. [0145] At this point, the processing of steps S33 and S34
corresponds to the processing of step S4 (54-2) of Fig. 9, and the
processing of steps S35 to S38 corresponds to the processing of step S5
of Fig. 9. The processing of step S39 corresponds to the processing of
step S6 of Fig. 9. - 56 - [0146] Aftersthe-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 communication is being performed
S2ty adeseteetedstateaand: catmesne obtheotatgels that.have alrearyn,
been setin a deselected state to wake up, the process proceeds from

theelf ' SAF P SefPSA6, RErSHEERMRNPEBLIRE FR tRafsifrtatries
psin&iryoebig.pe setinadeselecied state. Thep, the Inifjator waitsfor the

response DSL RES to the command DSL_RE?) to be transmlttegl rom
stire Edget, amnstite @déesshproceets frons steps84010. Skes54%, wheesi ved.
- -Théheplr:eoscpeosnssetﬁen returns to step 8§14 and subseqguently,
similar processing is repeated.

{0135}

On the other hand, when the initiator completely ends
the communication with the target, the process preceeds from
step S22 to step 825, where the command RL3 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 525 to step
526, where the response RLS _RES is received. Then, the
process returns to step S11 and subsequently, similar
processing is repeated.

[0136]

At this point, the processing of steps S$23 and 524 and
the processing of steps S25 and $S26 correspond to the
processing of step 37 of Fig. 9.

{0137}

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

active mode.

{G138]



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 542, 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 543, where the response WUP RES is received. The process then
returns to step 535. 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 - 57 S35 and subsequent steps should be
performed thereafter by the initiator. [0149] On the other hand, when the
initfftort éSpletély EHEP c%?ﬁmu?ﬁ&t@ﬁ%ﬁﬁﬁ@étﬂgéf%@fpreeess

eds.fr t 39 1o step S44, where the command RLS R
mlt?agrgs%m%t%e%g e%ggﬁzslnlt%at%rev%alts fgﬁ)gerggp%%se Igfgﬁgéstotiﬁ %teP
s3command RhS REQ to=he transmiitted dropethedargat: andibeprecess
proceeds from step S44 to S45, where the response RLS_RES is
ac%ﬁ@l\féﬂdefh%‘ﬁ'o%%ég?ﬁén ’F@ﬁrﬁs‘f%%f@ﬁsm“am?;@bsequently similar
proaessmp is repeated. [0150] At this point, the processing of steps S40

to 43 and
Here, the processing of step S$31 corresponds to the

processing of steps 51 and S2 of Fig. 9, and the processing
of step S32 corresponds to the processing of step $3 (S3-2).

{01401

Thereafter, in steps $33 to S39, processes similar to
those in steps S16 to S22 of Fig. 10 is performed,
respectively.

{0141]

That is, in step $33, the initiator transmits a command
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 S35.

[G142]

~In step 835, on the basis of the response ATR RES
received. from the target in step S$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



the processing of steps S44 and S45 correspond to the processing of
step S7 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. [0152] If the NFC 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. [0153] - 58 Accordingly, the inventors of the present
invention further invented a method in which one predetermined NFC
communication apparatus generatessfor each type of the capabilities, a
group of data containing one or more pieces of information related to one
predetermined type of capability possessed by the NFC communication
capppéardtes draitgyedmmmbrication pattyr and transmite i, WHA the ah&8okna
more groups of data being. stored in a predetermined command or.a
prﬁfee ec%rrﬁ%e%tl%%p%?\%e, to the NFC communication apparatus of the
commyuaigation party. [01541 In the following, a structure (data group)
that is configured in such a manner that one or more fields in which
When it 1is determined in step S35 that the transmission

rate cannot be changed, the process proceeds to step 836,
where the initiator transmits the command PSL REQ, thereby
requesting the target to change the transmission rate. Then,
the initiator waits for the response PSL _RES to the command
'PSL_REQ to be transmitted from the target, and the process
proceeds from step $36 to 537, where the response PSL RES is
received. The process then proceeds to step $38. In step
538, the initiator changes the communication 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 $39.

[0144]

In step $39, 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.

[0145]

At this point, the processing of steps S33 and §34
corresponds to the processing of step 84 (854-2) of Fig. 9,
and the processing of steps S35 to S38 corresponds to the
processing of step S5 of Fig. 9. The processing of step S39

corresponds to the processing of step S6 of Fig. 9.



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 one predetermined field
among one or more fields constituting a predetermined structure,
including a capsule, will be referred to as "predetermined information is
set". More specifically, in this method of the present invention, regarding
each of n + 1 types (n is an integer of 0 or more) of capabilities
possessed by at least one of the NFC communication apparatuses on the
transmission side and on the recei%¥ifig-side (the communication party
side when viewed from the transmission side), the NFC communication -
59 apparatus on the transmission side sets various kinds of .information
relat@d 46 khe corresponding type of capability in one predetermined field

am one or more fields. Thus, a capsule for the corresponding type of
cap%%l (l':‘tlrestlﬁ'%segé)ﬁg|‘:'ﬁtat(e‘:gl?gr"'a &5 of fhPé 5 P types; ahdthBIP eSS

préapsulescyiththe 140l sapsulesdeing stored iy, predetermined
commands and predetermined responses, are transmitted to the NFC

comftfidation apparatus on the receiving side. [0155] This capsule can
alsq,be. stryctured to contain, for example, a field in which information

ind'l'Lca%ﬁg aS 'prgagt%rfn?ﬁe& type of 8§past)€ﬁ§|:t)s/ is ggt,%aﬁgl%%n"\”}vlﬁ%hwnmh'
-communication is being performed to a deselected state and
~ causes one of the targets that have already been set in a
- deselected state to wake up, the process proceeds from step
539 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
DSL_REQ to be transmitted from the target, and the process
proceeds from step 5340 to step S41, where the response
DSL _RES is received. Here, the target having transmitted
the response DSL RES enters a deselected state.

[G148]
Thereafter, the process proceeds from step $41 to step

542, 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 542 to
step 543, where the response WUP RES is received. The
process then returns to step S35. 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



“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] -
60 The capsule 51 of Fig. 12 is corhposed of fields 61 to 65. [0158] In
the field 61, as shown in Fig. 12, so-called header information is written.
Accordingly, the field 61 will be hereinafter referred to simply as a header
S3%1a{6l 39]bHretedidld S22 s shovwd ¢h Fry. 0or fisforedtibh ersedf byrthey

NEC comngunication apparatus on the transmission side to instruct a
the ﬁgﬁ?la or. L
predetermined process to the NFC communication apparatus on the

recevingside (the communication party side when viewed from the

transmission side) is set. Accordingly, the field 62 will be hereinafter
reféifed fagsther hand, when the initiator completely ends

communication with the target, the process proceeds from

step 33% to step S44, where the command RLS REQ is
transmitted. Then, the initiator waits for a response
RLS_RES to the command RLS REQ to be tfansmitted 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 S31 and subsequently, similar processing is repeated.

{0150]

At this point, the processing of steps 5S40 to 43 and
the processing of steps S44 and 545 correspond to the
processing of step S7 of Fig. 9.

{0151}

In the foregoing, the communication process in
compliance with NFCIF-1 has been described with reference to
Figs. ¢ to 11.

(0152}

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.

{0153]



an "information instructing 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 7
transmission side is set. Accordingly,&he field 63 - 61 will be hereinafter
referred to as an "information indicating capabilities” field 63. A specific
example of the information that is set in the "information indicating
capapitiediiekYe3 Witbé teaREBEE |atEr Hoe 6RF 9A%KS fibhyeatasn

ruB AW 106 tedniOAlion a0 s D HAS CATIUNICHIGN apRatus

on the transmission side to perform instruc IOI’]S?OFI e |n¥ormaet|0n setin
cothwerFinfarmation pydicating: capakilities'Sjeld 63 todbe lefipef the field 64,

that is, predetermined instructions for a predetermined type of capability,
caBfthé NEC TonfmBhRERiont apphrattisss dhthE fecsiiy s theieces
o COM¥BURIERYGR PALY. S WheBeWed for g Hapspygeon side). i
caggﬁility possessed by the NFC communication apparatus or
its communication party, and transmits it, with the one or
more groups of data being stored in a predetermined command
or .a predetermined response, to the NFC communication
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 one predetermined field among one or more
fields constituting a predetermined structure, including a
capsule, will be referred to as "predetermined information
is set". ‘More specifically, in this method of the present
invention, regarding each of n + 1 types (n is an integer of
0 or more) of capabilities possessed by at least one of the
NFC communication apparatuses on the transmission side and

on the receiving side (the communication party side when

viewed from the transmission side), the NFC communication



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. A specific example of the information that is set in
the "instructions for information indicating capabilities” field 64 will be
described later. [0162] In the field 65, as shown in Fig. 12, other
supplementary information is set. Accordingly, the field 65 62 will be
hereinafter referred to as a "suppteri@ntary information” field 65. For
example, it is possible for the NFC communication apparatus on the
transmission side to set "information notifying the fact that the NFC
appgimiysicatiofhappaaheshas tonfirhdd the betivativreob capabilitiesto
. the communication party side" as supplementary information in the _
' m%urﬁ?ﬁie:rln%%té[@%%o%%g%n ield 85! %S p%%#ﬁ:ry%xgﬁ?pﬁeﬁ ffgpability
inirfaemptien dhatrgs seddn the isupplementary inforpationt field 65 willhe, |
described later. [0163] As a result of employing such a capsule 51, while
a ¢RfTathe usivg thesNFerressapdbng asiris befweenahe INF:s is
gefi@NURUYICRiN ApRRratus,aNd the NFG communication ., 5

capsules, with the n + 1 capsules being stored in

- -predetermined commands and predetermined responses, are

transmitted %o the NFC communication apparatus on the
receiving side.

{0155]

This capsule can alsc be structured to contain, for
example, 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 thdt 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]



apparatus on the communication party side (while performing the
above-described communication process in compliance with NFCIP-1),
itis possible to exchange information regarding the presence of capability
greater than a group of capabilities defined byNFCIP-I, 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 NFC
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-bgdNECIP-1, and possible to instruct and
confirm the activation of the capability. This is because - 63 information
on the capability greater than a group of capabilities defined by NFCIP-I,
thallss thhe wapabilifl ob & §pe.-differing frommihe ipecdefiiad by NECIRs1,
or the capability of a type such that the capability level possessed by the
NFC communication apparatus is higher than the level defined by
NFCiRskeven if the type is a type defined by NFCIP-I, can be easily
contained in the capsule 51.[0164) Even if another NFC communication
apparatire thHatdob st hot emplopsucha dhpsule 51 becomed ad header
i cggﬂgwugé%ation Eglrt v it is possible for the NFC communication apparatus
{5 perarm the above d&scribet Chfmtftdationsrobegddh 61 will be

hereinafter referred to simply as a header 61.

65

[0159]

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 instructing 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 "inforﬁation instructing
processing” field 62 will be described later.

[01le0]

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

the transmission side is set. Accordingly, the field 63



accordance with NFCIP-1 as it is with the NFC communication apparatus
on the communication party side. [0165] The location 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 location is
setas 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-isg it stands to reason that the capsule
51 used when 64 notifying a.communication party of attributes
(specification) of its own or making a request for the attributes of the
witaniseuhicatan patlyds stdieddadhe ocanmand'AR RoRk&) avd the
. _response ATR RES. Anpther reason is that, in the NFCIP-1, a field called
ingéfai BtEanePdihdfid e retefrb8t8 &% "fidid eSS etireermnhe of
£n€OMMAATRRELaNG the Jesponge ATR RES, and the capsule 31
can be easily stored in the field Gi. [0166] Referring to Figs. 13 to 19, the
capeimimand AR REQaANGS the idspense=ATRIRES Willdze-described below
in m[oor]%die]tail. [0167] For the sake of convenience, a description will be
- In the field 64, as shown in Fig. 12, information used
by the NFC communication apparatus on the transmission side
to perform instructions for the information set in the
"information indicating.capabilities" field 63 to the left
of the field 64, that 1s, predetermined instructions for a
predetermined type of capability, on the NFC communication
apparatuses on the receiving side (the communication party
side when viewed from the transmission side), is set.
Accerdingly, the field 64 will bs 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. A specific
example of the information 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



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 CMD1, and fields Byte 0 to
Byten+ 14 - 65 - (nis an integer"of%)zor”more). [0170] In the field CMDO,
(D4) is set. In the field CMD1, a value (00) indicating that this command is

.acommand ATR REQ is set. [0171] In the fields Bytes O to 9, the
Wli%ﬁ&a%%éﬁ&&& NECI5 that gﬁéiciﬁé’s e RIFC BBMMITREAGH apparatus

inthedrdsRnsmits #his1conemandm TRRBER that isthedngiatar is et [0142]
In the field Byte 10, DIDi, which is a device ID of the initiator that
NEffaromitsthe TohamapbATRIREQeis $éte transmission side to set

"information notifying the fact that the NFC communication
apparatus has confirmed the activation of capabilities to
the communication party side® as supplementary information
in the “"supplementary information"™ field 65. A specific
example of the information ‘that is set in the "supplementary
information" field 65 will be described later.

[0163]

As a result of employing such a capsule 51, while.
faithfully using the NFCIP-1 standard as it is betwsen the
NFC communication apparatus and the NFC communication
apparatus on the communication 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 NFC 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 NFCIP-1, and possible to instruct and

confirm the activation of the capability. This is because



Accordingly, the field Byte 10 will also be hereinafter 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. [0174] In the field Byte 12, a bit rate (transmission rate) at which
the initiator for transmitting the command ATR REQ - 66 receives data is
set. The field Byte 11 will also be hereinafter referred to as a field BRi.
The details of the field BRI, togetheswith the details of the field BSi, will
be described later. [0175] As.described above, each of the transmission
rate set in the field BSi and the transmission rate set in the field BRI

irfecomes onecof thiecattrimabs (dpecificationg of thernndiatorcioy of

tra%s i,ttin%the command ATR REQ.in the manner described above.

1761 ihthe fiéid BYRE 137 all Option parahitter-for thBSinfPR8Pfor ty of
a Q@wgﬁ@gé@x@@”ﬁ%ﬁdﬁ?%(@ 13886 by NFCIP-1, or the

capability of a type such that the capability level:
possessed by the NFC communication apparatus is higher than
the level defined by NFCIP-1 even if the type is a type
defined by NFCIP-1, can be easily contained in the capsule
51.

[01e4]

Even if another NFC communication apparatus that does
noet employ such a 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 location 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 location is set as
a command ATR REQ or a response ATR RES5. The reason for
this is that, as described above, the command ATR REQ and
the response ATR_RES are used when notifyving 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



field Byte 13 will also be hereinafter referred to as a field PPi. The details
of the field PPi will be described later with reference to Figs. 16 to 18.
[0177] 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 fieldsGi will be hereinafter referred
to as fields Gi to Gi[n] in the order of the arrangement thereof (in
sequence from the left in Fig. 13), correspondingly. [0178] - 67 Each of
the fields Gi[0] to Gi[n] is a field ir wéich- 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
nobecgmes an ktegemcfos bl ororean tiye afamnenddscribed above. The
value n is set in the field PPi as will be described later. [0179] In this

(SBfibobimeht 4 dedoritet SBBvE B YsHEI 5T o GPRRT 1298 stdfed in
at8ach of the fields)G@i[QLioGHRLI0180] Jhedield BSiwgthip the command

ATR REQ will be described below with reference to Figs. 14 and 15, and
cotipend: ATR_REQ and the response ATR RES. Another reason is
that, in the NFCIP~-1, a field called general byte
“(hereinafter referred to as a "field Gi") is defined in the
command ATR REQ and the response ATR RES, and the capsule 51
can be easily stored in the field Gi.

{0lse]

" Referring 'to Figs. 13 to 12, the command ATR REQ and
the response ATR RES will be described below in more detzil.

[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.

(01609}

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 CMD1, and fields Byte 0 to Byte n + 14



the field BRi will be described. Next, 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. [0182] 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 - 68 higher-order bits (to the left in Fig. 14). This applies the
same for the other fields composed of 1-byte information, that is, for the
fields BRI, PPi, Gi, 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 transmitting the command ATR_REQ can

(n peéfoim processingeat @achofithestransmission rates of 847 kbps, 1695
kbps, 3390 kbps, and 6780 kbps is set. That is, for example, if O is
asstftdd to indicate that processing is not possible and 1 is assumed to

indigate hate Progessi s ngssible. e fact tat A ygs been sehjp it 9

means t e initiator for transmlttlngt e command
value (00) indicating that this command is a command ATR _REQ

is set.

{01717

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.

[0172]

In the fileld 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 hereinafter
referred to as a fieid DIDi.

[0173]

In-the field Byte 11, a bit rate (transmissién 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. |

[0174)

In the field Byte 12, a bit rate (transmission rate} at

which the initiator for transmitting the command ATR REQ



ATR_REQ cannot perform processing at the transmission rate of 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-I, as shown in Fig. 15, as - 69 values that can be taken as
transmission rates when data is tragéwmitted and received, 106, 212, 424,
847, 1695, 3390, and 6780 kbps are defined. The table of Fig. 15 shows
transmission rates defined by NFCIP-1. [Gi87] In the table of Fig. 15, in
redhe ¥efemdstivemhofs¥Commineicdtien #ddel's alcommubication mede in
communication is possible at the transmission rate described in the

which S
herghRF ps T TRE Fnt thérRof istdSdGiRRE: Thatie, fetftt hafaffife
£1 JIANSHNSSI0NIaS:0E 108 « 212, and 424 khps, £ommupicafipnds posgible

at any communication mode of the active mode and the passive mode
be (thsNFedmbadsication apparatus needs only to be configured

B e

[0175]
As .described above, each of the transmission rate set
- in the field BSi and the transmission rate set in the field
‘BRi becomes one of the attributes (specification} of the
‘initiator for transmitting the cbmmand ATR _REQ in the manner
described above.

[G17¢€]

. 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 to as a
field PPi. . The details of the field PPi will be described
‘later with reference to Figs. 16 to 18.

[G177]

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 thé 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 Gi[n] in the order of the arrangement thereof
(in sequence from the left in Fig. 13), correspondingly.

[0178]



in such a manner) is defined by NFCIP-1. In 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
eqguation (1) when the transmission rate described in the 70 item of

- "kbps" to the left thereof are used a#@ described. [0190] Ibd = 128/(D x f0)
.. (1) In equation (1), bd indicates the duration time of the bits and f,

indicates the frequency of the carrier wave. [0191] In the foregoing, the

strdcttre 8fthHefiel§BSAgitlA [ fHe omPidmd ATR REQedfdFign18tiash

been dg{scr%ped 0192] The structure of.t efll BRI is basicall |dent|cal
varirous

t0 the structure of the ovetdlescrﬁ)%dcfleé irand accordih
llH@SEEDH@mIh@ﬁﬁﬁﬁ%oﬁﬂﬁﬂ@ﬂﬁlggbv1ded as an option. That is,
the value n can be changed by a designer or the like, and
becomes an integer of 0 or more in the manner described
above. The value n 1is set in the field PPi as will be
described later.

[0179]

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. Next, 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.

[6182]

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



In other words, for example, even if the initiator for transmitting the
command ATR REQ or the target for receiving 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
Gi[K] of Fig. 13 within the command ATR REQ (k is one of the values of O
to n). As a result, transmission/reception at such a high transmission rate
is made possible. - 71 - [0194] Next, a description will be given of the field
PPi within the command ATR_REQ with reference to Figs. 16 to 18.
hi{BEa5]drige t61shows the sihectues of the field PRisdefineghby NEEIR<l
[0196] As shown in Fig. 16, the field PPi is composed of bits 0to 7. ‘
theo FeMe InfBifs 716, SLARE 2f DRFEROPRPSRe 0 PIS)HNited Bnfogmation,

cndformatien LRIOr $RESINGANE ppi, i, and the 1ike.
{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 tramsmitting the command
ATR _REQ can perform processing at each of the transmission
rates of 847 kbps, 1695 kbps, 3390 kbps, and 6780 kbps is
set. That is, for example, if 0 is assumed to indicate that
processing is not possible and 1 is assumed to indicate that:
processing is pessible, 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
of 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.

f0185]

‘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.

[018§6]

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



effective data length of transport data is set. [0199) As this information
LRi, as shown in Fig. 17, one of "00", "01","10", and "11" is used. That is,
Fig. 17 is a table showing each value that can be taken by the information
LRi, and the range LENMAX 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
is an integer of 0 or more and is n + 14 in the case of examples of Figs.
13 and 19 (to be described later)). That - 72 is, Fig. 18 shows the
structure of one frame containing- tghsport data (for example, in this
embodiment, predetermined one of commands and responses shown in
Fig. 8 described above). In more detail, the upper side in Fig. 18 shows
va e stribiife ot onesframbanhen the trassimssion ratetiss1 06kgps, datdzhés

I .Sl h h f hen th issi [
S B b TO00Y m 6! 13 4 Tt Hoholds S8 5 Daiue

andndicatingthesficst fieltk ef theisframenis setuindhg sfielddescribgd asLEN, a
value such that 1 is added to the effective data length of the transport
Cr YRR iPEASPbrr ases fidd)yifotewing theCIddLEN is set. In the field

]
/

{Gi87]

In the table of Fig. 15, in the leftmost item of
M"Communication Mcde™, a communication mede in which
ccommunication 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.

[018¢9]

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

eguation (1) when the transmission rate described in the



described as PA, information indicating a preamble is set. In the field
described as SYNC, information indicating a synchronous 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 shown 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] - 73 When the transport data
field extends up to the field Byte-12i; that is, when the effective data
length of the transport data extends up to 130 bytes, the information LRI
becomes "OI". That is, in this case, "Ol" is set in bits 4 and 5 of the field
it 8Ri of Figuls '{0204) "W heartbe dranspert data field @xiardsiup de tha dield
Byte 191, that is, when the effective data length of the transport data
exte[ﬁ)dsg% to 194 bytes, the information LRi becomes "10". That is, in
thislﬁei"%g'éi}s(%eg(in tgit§ 4 and 5 of th_e‘f‘ieilg )P_Pi of Fig. 16. [0205]
When the transport data field extends up to the field
In equation (1), bd indicates the duration time of the

bits and £; 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 thé above-described field BSi, and
- ‘accordingly, a description thereof is omitted.

{0193]

In ‘other words, for example, even if the initiator for
transmitting the command ATR REQ or the target for receiving
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 Gi(k] of Fig. 13
within the command ATR REQ (k is one of the values of 0 to
n). As a result, transmission/reception at such a high

transmission rate is made possible.



Byte 255, that is, when the effective data length of the transport data
extends up to 258 bytes, the information LRi becomes "ll". 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 Giis 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
Gi[O) to Gi[n] - 74 have been loecated (exist). In this case, the fact that O
has been set in bit 1 means that, following the field PPi, the fields Gi[0] to
Gi[n] have not been located, that is, in this embodiment,.no capsule 51 of
Figl @2%ds been stored. In comparison, the fact that 1 has been set in bit
1 means that, following the field PPi, the fields Gi O%O%Gl[n] have been
locEtF that eaFRBRFORB CabblidSL Fh¥Hhe dihehe

witinhodinent- 1020734 horkit Reef the figld-BRL JnformationdOqr 1), indigating

whether or not NAD (Nodé Address) is used is set. The NAD refers to a
suld-&ddpgss of the device ID of the. initiator for transmitting the command

ATR REQ WhICh is set
hows the structure of the field PPi defined by

NECIP~1.
[0196]
As shown in Fig: 16, the field PPl is composed of bits
0 to 7.
{61971
In bits 7, 6, 3, and 2, 0 {(ZERQO) is set.
[0198]
- In bits 4 and 5, information LRi for specifying the
‘effective data length of transport data is set.
[01949]
~As this information LRi, as shown in Fig. 17, one of
moQY, moi", *10", and "11" is used. That is, Fig. 17 is a
‘table showing each value that can be taken by the
information LRi, and the range LENgwy of the effective data
length..of the transport data, indicated by each value.
(62001
The transport data refers to data of a transport data
field shown in Fig. 18, that is, fields CMDO to Byte N (N is
an integer of 0 or more and is n + 14 in the caee of

examples of Figs. 13 and 19 (to be described later)). That



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 O indicates that a sub-address is not used and 1
indicates that a sub-address is used, the fact that O has been setin 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 setin bit 0
means that the initiator for transmitting the command ATR REQ uses a
sub-address. - 75 - [0209] In the forégoing, 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 command ATR REQ having
isguEh @-sthfctiRe Yiatiae asBEp6HEE ATH RES, i rsimswe om Fig.nig 9N hen

N 5!93 13 @ Gpmpar gwnh FI% &9 it .ca Be seen th tthe tructure of the
rres onrse A'?’ Oﬁ:ase }% e same strt?%: ure as o?l?he% ¢ommand ATR

pr&E@e ACosd ngtye acde sesiptionaef mﬁ@t&tﬁw@n@fébesmpﬁn% AIR. s
RES is omitted. [0211] As has been described in the foregoing, in
deﬁﬁﬁaﬁﬁf fRovel. In more detail, the upper side in Fig. 18
shows the structure of one frame when the transmission rate
is 106kps, and the lower side shows the structure of one
frame when the transmission rate is 212 kps or 424 kbps.

{02011

‘In Fig. 18, in the field denoted as SB, a value
indicating the first field of the frame is set. 1In the
field described as LEN, a value such that 1 is added to the
effective data length of the transport data (transport data
field) folliowing 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
synchronous 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]



field Gi is defined in the command ATR-REQ and the response
ATR_RES. Thus, 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 the processing of step S16 of Fig. 10 described above or in the
processing of step S33 of Fig. 11 described above. In this case, when the
initiator transmits the command ATR3REQ, with at least one capsule 51
being contained in the command 76 ATR_REQ, to the target, as the
processing of step S16 of Fig. 10 described above or as the processing of
steP533 SPEigh tRD deséfibdd Bboleefot cmhfildsanPATR REQ field
r jSSI racess, Qn the initiator side:' shown in Eig. 20 can be
By%%%?r%’ed?ﬁ%%t s, 'Fia%fg i%féeﬂoe\a/\?c%%% mﬁgtrgt?ﬁ:& a%lgg ar%p?eftz)F fhe
t r4AT R RE Qdtansmissionspecess arstheipitiator side” wheshednitiatoki
transmits the command ATR_REQ containing at least one capsule 51.
beqeres Ahlexampitast procesBing ot tid tstgel Side dfererfafter referred!
nd0 8san JATR-REQ reesiving RrOgess on the target side" for such
"ATR_REQ transmission process on the initiator side" of Fig. 20 is shown
in FHig22%.]That is,

=1

When the transpért data field extends up to the field
Byte 181, that is, when 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.

102051

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 "1il1l". 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 Gi[0] to Giin)



Fig. 21 is a flowchart illustrating an example of the "ATR_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 on
the target side” of Fig. 21, the response ATR RES is transmitted from the
target to the initiator. 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 S34 of Fig. 11 described
above. In this case, as the processirg #7 of step S17 of Fig. 10 or as the
processing of step S34 of Fig. 11, for example, an "ATR_RES receiving
process on the initiator side" shown in Fig. 22 can be performed. That is,
haviEigb22ns bdtaweliart diustrating amexampleebthe AER fRES taceiving
process on the injtiator. side” when the initiator receives a response

BasAPRERES to tHe Rommali§ BrR REG” ooty 1828 omeedehifid 51.
thd0218} Al thisipeint. A% desgribed abave, $ines itjs assumed. farthesake,

of convenience that the initiator transmits a command ATR_REQ, the
thi"\ FRREQaRsnTiSsioAprodesS dn dfe Eibitiatdi2side obFign 2fkisred.
o RErformad by the niialor, thg JATRREQUeE MY Prosqes.on e targer
-that, following the field PPi, the fields Gi{0] to Giln]
have been lccated, that is, at least one capsule 51 has been
stored in this embodiment.

[0207]

‘In bit 0 of the field PPi, information (0 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 the.
initiator for transmitting the command ATR REQ, which is set
in the field Byte 10 of Fig. 13 described above, that is,
the fieild DIDi of Fig. 13. The fact that it is possible to
- have 16 sub-addresses with respect to one devigce 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 compariscn, the fact

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

transmitting the command ATR _REQ uses a sub-address.



21 is performed by the target, and the "ATR_RES receiving process on
the initiator side" of Fig. 22 is performed by the initiator. However, 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 initiator side"
of Fig. 22 is performed by the target. [0216] A description will be
individually given below of the - 78 7ATR 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
initidt&C 8ide" of. Fig. 22 in this order. [0217] In the following description,

n +_1 capsules 51 are generated or ysed. One of the n + 1 capsules 51
ot R eh AT GIRT of BEE PR oot WM RIS o inb osgomagnd
ATATHRORES (bisconei ek the walwes afiD topewillhe. referred o aga o, 15.

capsule [k]. [0218) A description will be given first, with reference to the
flowd&rt in Fig. 20, of an example of the "ATR REQ

The structure of a response to the command ATR REQ

- having such a structure, that is, a response ATR RES, is
shown. in Fig. 19. When Fig. 13 is compared with Fig. 19, it
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 foreqoing, in NFCIP-1, . the
field Gi is defined in .the command ATR_REQ and the response
ATR_RES. Thus, 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 ﬁhe
processing of step S16 of Fig. 10 described above or in the
processing of step S33 of Fig. 11 described above. In this
case, when the initiater transmits the command ATR _REQ, with

at least one capsule 51 being contained in the command



transmission process on the initiator side". [0219) In step S61, 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 [n]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 - 79 - command
ATR REQ. [0222] In step 564, the initiator sets the other fields (the field
BSi, the field BRI, and the like) of the command ATR REQ. [0223] In step
S65, the initiator transmits the comm&nd 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
,ATﬁiﬁgQ,.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 example, an "ATR REQ transmission
process on the initiator side" shown in Fig. 20 can be
performed. That is, Fig. 20 is a flowchart illustrating an
.example of the "ATR REQ transmission process on the
initiator side" when the. initiator transmits the command
ATR_REQ containing at least one capsule 51.

10213}

An example of processing on the target side
(hereinafter referred to as an "ATR _REQ receiving process on
the target side" for such "ATR_REQ transmission process on .
the initiator side™ of Fig. 20 is shown in Fig. 21. That is,
Fig. 21.is a flowchart illustrating an example of the
"ATR_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,las a result of the "ATR_REQ
receiving'process on: the target side" of Fig. 21, the
response ATR RES is transmitted from the target to the
initiator. Therefore, in this embodiment, the initiator
receives the response ATR RES in the processing of step 517
of Fig. 10 described above or in the processing of step S34

of Fig. 11 described above. 1In this case, as the processing



is transmitted from the initiator to the target, for example, the target
performs the process of the "ATR_REQ receiving process-on the target
side" of Fig. 21. Accordingly, a description will be given below, with
reference to the flowchart in Fig. 21, 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 582, the target interprets
the command ATR REQ. [0228] In step 583, on the basis of the
interpretation result - 80 of the command ATR_REQ, the target
determines whether or not informatioh kas been stored in the fields Gi[0]
to Gi[n] of the command ATR REQ [0229] When it is determined in step
S83 that no information has been stored in the fields Gi[0] to Gi[n] of the
ofcememarid ATR_REY, the process precaststasstepdS8E. Ehatpissthe of

| ... processing of steps S84 to S87 (to be described later) is not performed.
Fighelpfbce%“’sresec)ﬁ‘.g &Rp°s88An RETeht téfe Wil BEARSTinRY 1hhs.

in[0230} Ondheothernbandi as pigsuli of the, "AIRREQ, fransmission: ; 5,
process on the initiator side" of Fig. 20, when

Fig. 22 is a flowchart illustrating an example of the
""ATR RES receiving process on the initiator side" when the
initiator receives a response ATR _RES to the command ATR REQ
containing at least one capsule 51.

f0215]

At this point, as described above, since it 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 initiator side" of Fig. 22 is performed by
the -initiator. However, 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 initiator side"™ of Fig. 22 is performed by
the target.

[0216]

A description will be individually given below of the



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 S82, the capsules [0] to [n] are
stored in the fields Gi[O] to Gi[n] of the command ATR_REQ,
respectively. Therefore, in such a case, when. it is determined in step
S83 that the information has been stored in the fields Gi[0] to Gi[n] of the
command ATR_REQ, the process proceeds to step 384. [0231] In step
384, the target performs a predetermined process in accordance with
each of the fields Gi[0] to Gi[n] of threcemmand ATR_REQ), that is, a
predetermined process in 81 accordance with each content of the
capsules [0) to [K] stored in the fields Gi[0] to Gi[n], respectively. A

" ASpesific examsieicfthepredetesminechpracessmperformes ini step S84myil .
be described later. [0232] In step 585, the target determines whether or

20nottfe HreleRithinEFpIocess MQEE BB Ras BcdeadirE [6293]" When

Fi% s gleterminedin siepS8o:that the. predetermined progess,in step S84, .
as failed (has not succé&eded), the process proceeds to step 588. That
sigy thefpriotessity ohstepsS86:dad S87 (to be described later) is not

perf[oorglle% The processes of step S88 and subsequent

In the following description, n + 1 capsules 51 are
generated or used. One of the n + 1 capsules 51 that is
stored din the field Gil[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 will be given first, with reference to
the fiowchart in Fig. 20, of an example of the "ATR REQ
Lransmission process on the initiator side".

[0219]

In step S61, 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.

f0220]

In step S62Z, the initiator stores the capsules [0] to
[n] in the fields Gi[0] to Gi[n] of the command ATR REQ,
respectively.

[6221]

In step 863, the initiator sets the field PPi of the



steps will be described later. [0234] On the other hand, when it is
determined in step S85 that the predetermined process in step S84 has
succeeded, the process proceeds to step 586. In step 586, the target
generates capsules [0] to [n] for the response ATR RES. A specific
example of the capsules [0] to [n] for the response ATR RES will be
described later. [0235) In step 587, 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 588. - 82 - [0236] As has been
described in the foregoing, when-théSprocessing of step S87 is
completed, in the case that the determination in step S83 is NO or in the
case that the determination in step S85 is NO, the process proceeds to
corgpel B38BT n Bfp- 388, the target performs the setting of the field PPi of
the rﬁg%rgse ATR RES. [0237] In step 589, the target performs the

sett[lng of the other fields (the field BSi, the field BRI, and the like) of the

respanseddl BRES K238 ilnistep 59k the targetraasmitsa kespanse
ATR RES to :
field BSi, the field BRi, and the like} of the command
ATR REQ.
[0223]
~In step §65, 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
is transmitted from the initiator to the target, for example,
. the target performs the process of the "ATR REQ receiving
‘process on the target side" of Fig. 21. Accordingly, a
- description will ‘be given below, with reference to the
filowchart in Fig. 21, of an example of the "ATR_REQ
receiving process on the target side™.

[0226]

In step S81, the target receives the command ATR REQ.

{02277

In step S82, the target interprets the command ATR_REQ.

[0228]

In step 583, on the basis of the interpretation result



the initiator. [0239] 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". - 83 - [0241] In step
5101, the initiator receives the response ATR RES. [0242] In step 5102,
the initiator interprets the response3ATR_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

of fiplds G0t GifHT FofRBe rebpense AR RES s[044 \Vheathisr or not

[ [ 3 that ng information

infSLeImined in step S103 1At 1Q INfOrMAtop; L1 4s 6ito) to Gi(n] of

the command ATR REQ.

[(0229]

When it is determined in step S83 that no information:

- has been stored in the fields Gi[0] to Gi[n] of the command
ATR_REQ, the process proceeds to step 588. That is, the
processing of steps S84 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 TATR 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 $81 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 Gii{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 Gi[n] of.
the command ATR REQ, the process proceeds to step S84.

[02311

In step S84, the target performs a predetermined

process in accordance with each of the fields Gi[0] to Giin]

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



has been stored in the fields Gi[0] to Gi[n] of the response ATR RES, the
process proceeds to step 5106. In step 5106, 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 5101, and
processing of step S101 and subsequent 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 S106 is obtained in the
processing of step 5101. Then, subsequent processing for the response
ATR RES is repeated. - 84 - [0246kYWhen the target cannot perform the
"ATR_REQ receiving process on the target side" of Fig. 21, that is, when
the target cannot handle the capsule 51 of Fig. 12, a loop processing of
acstepxBbiOlta G106-siepeatesgnindefinitely. Aoserdingly| altheugh mpt
shown in the figure, when the initiator counts the number of repetitions of

St&fodd groeddifd Bt S B16% 165006 aft aRSRGABRTOf rébetitions
splesemes.greaterthan %@ﬁ@é@&@@@fﬁ%@igggc@!ssgg@ée%%dth&

target is assumed to be an NFC communication apparatus that cannot
s térangifel the ¢apsule s candadpribdetermined process of internally storing

the {s(}e%B%cintent of the response ATR_RES is performed. Then, the

- In step SB5, the target determines whether or not the
‘predetermined process in step 584 has succeeded.

[0233)]

When it is determined in step S85 that the
predetermined process in step S84 has failed (has not
succeeded), the process proceeds to step S88. That is, the
processing of steps 386 and S87 (to be described later) is
not performed. The processes of step 388 and subsequent
steps will be described later.

[0234]

‘On the other hand, when it is determined in step S$85
that the predetermined process in step S84 has succeedad,
‘the process proceeds to step S86. In step S86, the target
‘.generates capsules [0] to [n] for the response ATR RES. A
specific example of the capsules [0] to [n] for the respbnse
ATR RES will be described later.

[0235]

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

respectively. Then, the process proceeds to step S88.



"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 S86 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 5103 that information has bees3tored in the fields - 85 Gi[0] to Gi[n]
of the response ATR_RES, and the process then proceeds to step S104.
[0248] In step S104, the initiator performs a predetermined process in
accobdartde with each of the fields Gi[0] to Gi[n] of the response
ATR_RES, that is, a predetermlned grocess in accordance with each

corft@nt GFthR% eefbs%?éq’ 011§ LapBule’ Tk " S6REPI e fREL G to Giln];

préeshRactives A san@;plfg:eexa@ plespbtheduedetermined progess, performed
in step S104 will be described later. [0249) In step 5105, the initiator

de geterhnings avhethepbenof §Re bretiétermiried processsia stbp 5104¢has

. Succeeded. . o s
.aetermlnatlon in step S85 is KO, the process proceeds to

“step 588. In step S88, the target performs the setting of
“the field PPi of the response ATR RES.

[0237]

In step $89, the target performs the setting of the
- other fields (the field BSi, the field BRi, and the like) of
the response ATR _RES.

{0238]

In step S90, the target transmits a response ATR RES to
the initiator.

[0239]

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".



[0250] When it is determined in step S105 that the predetermined
process in step S104 has failed (has not succeeded), the process
proceeds to step S106, and processing of step S106 and subsequent
steps is repeated. That is, in the processing of step 5106, the command
ATR RES in which the capsules [0] to [n] are stored is retransmitted. In
step 5101, 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 5105 - 86 that the predetermirigdl process in step S104 has
succeeded, the "ATR_RES receiving process on the initiator side" is
completed. [0252] In the foregoing, the "ATR_REQ transmission process
on the fditiator side" of Fig. 20, the "ATR_REQ receiving process on the
tSI e" of Fi nd the "ATR RES recelvmg rocess on the

|n|t|af‘or SigE S Iglg Za%a\}“embeen déscribed. [0253] WHerr s €

2TRARRs REQ transmission process on the initiator side" of Fig. 20 is
performed as the processing of step S16 of Fig. 10 or as the processing
of sté&¥ £38 of Fig. 11 and

in step 8102, the initiator interprets the response -
ATR RES.

[0243]

In step 5103, on the basis of the interpretation result
6f the response ATR RES, the initiator determines whether or
not information has been stored in the fields Gi[0] to Giln]
of the response ATR _RES.

[0244]

" When it is determined in step S103 that no information
has been stored in the fields Gi{C] to Gi[n] of the response
ATR_RES, the process proceeds to step S106. 1In step S106,
‘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 5101, and
processing of step 5101 and subsequent 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 5106 'is obtained in the processing of step S5101.
Then, subsequent processing for the response ATR RES is

repeated.



the "ATR_RES receiving process on the initiator side" of Fig. 22 is
performed as the processing of step S17 of Fig. 10 or as the processing
of step S34 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 - 87 described above pgtween the initiator and the target,
information regarding the presence of a predetermined type of capability
is exchanged so that instruction and confirmation of the activation of the
cappiity is possible. As a method for implementing the above, the
initiator and the target perform the exchange of the command ATR REQ

and"R8 réSSorlF ATR_REIUndRERGEEr i exCHERyRBforaatdiying
pr40aiing, the, presence, of predefermined type of capability and

thereafter can perform the exchange of the command AlIsF(_Ig anlc'ﬁhe
targsponse AR RESIORe there-timedn @rder of insteuct and confgppthe

activation of the predetermined type of capability. [0256]
processing.of steps S101 to 5106 is repeated indefinitely.
Accordingly, although not shown in the figure, when the
initiator counts the number of repetitions of the loop
processing of steps S101 to 8106 and the number of
repetitions becomes greater than or equal to a predetermined
threshold value, the target is assumed to be an NFC
communication apparatus that cannot handle the capsule 51,
and a predetermined proccess 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.

{02471
On the other hand, in the "ATR REQ receiving process on

“+the target side" of Fig. 21, when the above—descxibed
processing of steps S86 and S$87 is performed, the response
ATR_RES containing the capsules [0] to [k] is transmitted
from the tarxget 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 S102, it is determined

in step 5103 that information has been stored in the fields



In this case, although not shown in the figure, the processing of steps
S16 and S17 of Fig. 10 or the processing of steps S33 and S34 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 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 are
repeated two times, and thereafter the processing of step 18 of Fig. 10 or
the processing of step S35 of Fig. 1dsis.performed. - 88 - [0257] A
description will be given below of a specific example of a series of
processes of the "ATR REQ transmission process on the initiator side" of

GiFig. 20, the [ATRREQ receidng procass ar e targetsiden 85 Eig 2khen
and the "ATR_RES receiving process on the initiator side" of Fig. 22,

Proffictard peffbffedt®exchange information regarding the presence of a
pre%tgggﬁjined type of capability. Then, following the description, a
description will be given of a specific example of a series of processes of
the ATR: RE Q@ 1t6ansraissiam pracassoptheriniialor sides @6 FignAd, dhe
"ATR_REQ receiving process on the target side" of Fig. 21, and the

PIORTRS RIES FECENIRFfocesshrPteintiatéhsidéieids Gi{0] to Gi{n]

of the,response-ATRmRES, that is, a predetermined process in
accordance with each content of the capsules [0] to capsule
[k} stored in the fields Gi[0] to Gifn], respectively. A
specific example of the predetermined process performed in
step 5104 will be described later.

[0249]

- In step 8105, the initiator determines whether or not
the predetermined process in step $104 has succeeded.

[0250]

When it is determined in step $105 that the
predetermined process in step S104 has failed (has not
succeeded), the process proceeds to step S106, and
processing of step 5106 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 5101, the response ATR_RES therefor is obtained in
step 5101, and processing of step $101 and subsegquent steps.
for the response ATR RES is repeated.

02511

On the other hand, when it is determined in step S$S105



Fig. 22, which are performed so that instruction and confirmation of the
activation of the predetermined type of capability is possible. [0258] That
is, a description will be given below by using the capability of the control
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 - 89 of the RF power contrel gapability, and issue instructions for
performing RF power control (instruct activation) and make a confirmation
within the range of the level. [0259] In this case, initially, in order to

thexcharge risfermeationmrag asdingethe Rfnpewepcontval eapabilifycthaied,
initiator and the target perform once a series of processes of the
then TR R BERr &R RSt RICRSE Th R ikfthitdrdigée terrigiss, thes

conB 1R 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
morgi@détall, the initiator generates, for example,

In the foregoing, the "ATR REQ transmission process on
the initiater 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]

When the "ATR REQ transmission process on the initiétor
side™ of Fig. 20 is performed 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 side" of Fig.
+22 is performed as the processing of step $17 of Fig. 10 or
as the processing of step $S34 of Fig. 11, the command
- ATRREQ and the response ATR RES are exchanged once each.

[G254)]

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

i0255]

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



the following capsule [0] in the processing of step S61 of Fig. 20. [0261]
That is, the initiator sets information indicating the content of a "report of
the RF power control capability” in the “information 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 - 90 the output power can fall below a

predetermined minimum value Hm#T", “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

degiehiBed tﬁ@oﬁr%ﬁﬁﬁf???&iuémnﬁk%&ﬂﬁmﬁﬁﬁo‘&m@ectric
1n POWEIRR Q%’%]%Qéﬂ%i'f'@htg heapnaratys.can the gu eurtrﬁ’fr\%%{he%rpe

adjusted", "at what levels between the minimum value Hmin an

of mingrabid datput €lectrib poyeet (B pawer) specific:td dheapparatus can

the output power be adjusted"., and others. [0263] Next, the initiator sets
COnLESATART of “stoify B $8F Whfife BfthePSnfeAnakion idicafingossible.
as Cappbilifies” fighd 63 infhe finstructions for jnformation indicating .4
the target perform the exchange of the command ATR REQ and
the response ATR RES once.in order to exchange information
regarding the-presence of a predetermined type of capability
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.

{025¢6]

In this case, although not shown in the figure, the
processing of steps $S16 and S17 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
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 are
repeated two times, and thereafter the processing of step 18

of Fig. 10 or the processing of step S35 of Fig. 11 is

performed.



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 value 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] - 91 Then, the initiator arranges each field that is set in this
manner in the sequence shown in-Fgg 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 Gi[0] of the command ATR REQ. [0267]
Nex{,0a3hé processing of step S63, the initiator performs the setting of

the field PPi of the command ATR REQ. More specifically, the initiator
set F BREBFERD 18 bbskAngd ‘é%v@eﬂ“fé‘t’ i€ 5efs FRECHEdr &g GBS

0 £5Q 8540 indicate that the field Gi (geperal-hyte)is valid, Inthis ; o

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 predetermined type of capability. Then,
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 is possible.

{0258]

That is, a description will be given below by using the
- capability of the control of cutput 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



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 to an actual n "00", " " .'11", "11"
among O1 and 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 S64, the initiator performs the setting of the other fields (the field
BSi, the - 92 field BRI, and the like gpFig. 13). In the processing of step
S65, the initiator transmits the command ATR REQ in which each piece
of information (each value) has been set in this manner to the target.

o £[0269] REherwiatheqiroeessiogmiisian 681 ofkig: 2kuthe; fargel recaeixes
the command ATR_REQ and interprets it in the processing of step 582.

Lopy 2rof SR R EPYEALBATTI IR coHMFsRd ATRREG I oeh T8

mafl@s sugcaeded.it is.determingd i{h@egl;@?%%?gt%stf@v%?? that
information has been stored in the field Gi[0

[0259]

In.this-case, initially, in order to exchange
information regarding the RF power control capability, 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. 21,-and the "ATR RES receiving process on the
initiator side"™ of Fig. 22.

[G260]

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

[0261]

That is, ‘the initiator sets information indicating the
.content of a "report of the RF power control capability" in
-the‘“information instructing processing" field 62 of Fig. 12.

 [o0z262]

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



of the command ATR_REQ, and the process then proceeds to step 584.
[0271] In the processing of step S84, the target performs, for example,
the following process in accordance with the capsule [0] stored in the field
Gi[O] 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 -
93 - initiator. [0273] Next, the targeg seceives the set content of the
"instructions for information-indicating capabilities” field 64 within the
capsule [0], that is, a command of "storing the set value of the
théindarmpatiopineicatirgghcapahilities'ofield §3's srads-thenset eorrieniaf the
“information indicating capabilities" field 63 within the capsule [0], and

valpselfifside AlelFBS7AF Tihd, PRtrGat rEREgARBETIHE S6d EBRtEHIDE
an&h%ﬁéuREK{%%%aQéEﬁ%”ﬂﬁ@%“éﬁ%d@ﬁémgﬂQéﬂ%CSB%Q?IQL 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 output electric power {RF power) specific to -
the apparatus can the output 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]

'-ﬁext; 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 value 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.

[02865]



that is, content that "if each piece of information stored in the capsule 51
is understood and the storage of the set value 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. [0275] As a result, it is
determined in the processing of step S85 that the predetermined process
has succeeded, and the process then proceeds to step 586. [0276] In the
processing of step S86, the target generates, - 94 for example, the
following capsule [0] for the response ATR_RES. [0277] That is, the
target sets information indicating content of a "report of the capabilities of
its GWwarfor Rfepdwer: iconirol andaa geply 4e dhe fapdrd fromathe iitiator'yin
the "information instructing processing" field 62 of F?igr.le. [0278] Next,

b {ife PErJRT Sl RIIBRMG B rMARSR ablinfdation indiéateiy

ges@PaPilities.of the R power control of its own in the "information
indicating capabllities” field 63: "whether or not the output power can

excesibd |

Next, in the processing of step $62 of Fig. 20, the
initiator stores the capsule [0] in the field Gi [0} of the
command ATR_REQ. |

[0267]

Next, in the processing of step $63, 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. 1In 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 = ‘G, "00" is set as information LRi. As described
- above, an appropriate value corresponding tc an actual n
among “00", "G1", "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 S64, the initiator

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



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 output electric power (RF power) specific to the apparatus can
the output power be adjusted”, and#thers. [0279] Next, the target sets a
command of "storing the set value of the "information indicating
capabilities" field 63" - 95 in the "instructions for information indicating
fieapabififies'aficld@k: [0286] Mextithe thiget sets infoemationdadicating &

redetermined password that the "interpretation of RF power capability is
B ietech I 10 S e AT RAR it ekt G e R BEneE with

whihe abawe-deserbed instryetiqns: contajingdiin the gemmand ATR REQ 4,

from the initiator. [0281] Then, the target arranges each field set in this
thramemirthieosddusericecsikbwn in Fig. 12, thereby generating a capsule

[01102691

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 582.

[02701]

When the interpretation of the command ATR_REQ in step
582 has succeeded, it is determined in the processing of
step 583 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 preocessing of step S84, the target performs, for
examplé, the following process in accordance with the
capsule [0] stored in the field Gi{0] of the command ATR REQ.

[06272]

- 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. Thefefore, the target
recognizes that the capsule [0] is a capsule for making a

"report of the RF power control capability" for the



[0282] Next, in the processing of step S87 of Fig. 21, the target stores
the capsule [0] in the field Gi[O] 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 fieldGi (general byte) is valid. In this case, since only
the field Gi[0] is used and as a result, the response ATR_RES extending
up to the field Byte 14 is formed, the target sets "00" in bits 4 and 5 of Fig.
-96 16. Thatis, "00" is set as inforatation LRIi. In this case, since n =0,
"00" is set as information LRi. As described above, an appropriate value
corresponding to an actual n among "00", "O1", "11", and "11" is set.
infuigepmore, the target sets an appropriate value in the other bits of the
fieldgg’g.B[0284) 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 in

Fignt3): )n ¢he praceasing et step H90, thedargel fransmits the, cesponse
ATR RES in which each piece of information (each value) has been
"isggredgfions for information indicating capabilities" field

64 within the capsule {0], that is, a command of "storing
the set value 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.

02741

- Next, the target recognizes the set content of the

"supplementary information" 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 set
value 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.

[0275]

As a result, it is determined in the processing of step
585 that the predetermined process has succeeded, and the
process then proceeds to step S86.

[0276)

In the processing of step S86, the target generates,



this manner to the initiator. [0285] Then, in the processing of step S101 of
Fig. 22, the initiator receives the response ATR_RES and interprets it in
the processing of step 5102. [02861 When the interpretation of the
response ATR_RES in step 5102 has succeeded, it is determined in the
processing of step 5103 that information has been stored in the field
Gi[0] of the response ATR_RES, and the process then proceeds to step
S104. [0287] In the processing of step S104, the initiator performs, - 97
for example, the following process in accordance with the capsule [0]
stored in the field Gi[0] of the respofi$e-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 from the initiator” is set in the
Forinferamation indhuciing wedossingbfielte6Z 0f Figp 4 2tndthire Sipeosapsule
0],.the initiator recognizes that the capsule [0] is a capsule for making a
report of the RF power control capability for the target and for making a
replyotoy the previously transmitted command ATR REQ_

"~ That is, the target sets information indicating content
of a "report of the capabilities of its own for RF power
cqntrol and a reply to the report from the initiator™ in the
"information instructing processing™ field 62 of Fig. 12.

(02781

Next, the target sets the following information as
information indicating capabilities of the RF power control
0of 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™, Mat 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 output 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

value of the "information iﬁdicating capabilities" field 63"



[0289] Next, the initiator receives the set content of the "instructions for
information indicating capabilities" field 64 within the capsule [0], that is, a
command of "storing the set value 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.
[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”. 98 -432 911 As a result, it is determined in
the processing of step 5105 that the predetermined process has
succeeded, and the "ATR_RES receiving process on the initiator side" is
incohwplétods {ORO2] dn she omarineicdesetibed abovicitis pessible for the
initiator and the target tg exchange the level of the RF power control

c2RABAbility: §62931 Rkt %if ‘order to make an instruction (instruct
actiygtign) of performing RF power control within the range

Next, the target sets information indicating a
predetermined password that the “interpretation of RF power
capability is completed” in the "supplementary information"
field 65 in accordance with the above-described instructions
contained in the command ATR_REQ from the initiator.

{02811

Then, the target arranges each field set in this manner
in the sequence shown in Fig. 12, thereby generating a
capsule [0].

[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. 1In
this case, since only the field Gi[0} is used and as a
result, the response ATR_RES extending up to the field Byte

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



of 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. 21, 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 "instructing execution" in the “information - 99 - instructing
processing" field 62 of Fig. 12. [029%) 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 "information indicating capabilities” field 63.
16[029 aNext thé dfitiator sets ascommandeeft lawering the mutput elecsic,
<1 power (F_QFOpovM%r Jby.two levels than the minimum value Hmin in the

fistriicfions forinforitatidR® iftfcathy cCaBdniffes fieid 625 HigaCH ided
-ab8ssymed thah thg initiatorhas.eecogpizechinfrmatian,such that, as a,

. among “g0", T01", "11%, and "11" is set. Furthermore, the
- target sets an appropriate value in the other bits of the
field PPi.

[0284]

Then, in the processing of step 3889, the target
performs the setting of the other fields (the field B3i, the
field BRi, and the like in Fig. 13). 1In the processing. of
step 8%0, 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 processing of step S101 of Fig. 22, the
initiator receives the response ATR RES and interprets it in
the processing of step S102.

10286}

When the interpretation of the response ATR RES in step
8102 has succeeded, it is determined in the processing of
step 5103 that information has been stored in the field
Gi{0] of the response ATR RES, and the process then proceeds
Lo step 35104. | |

[(G287]

In the processing of step $104, the initiator performs,



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 #¥at*'the output voltage has been - 100
successfully lowered by two levels" in the "supplementary information™
field 65 within the capsule 51 contained in the response ATR RES. [0299]
foqh%ﬁamméﬁﬂﬂé&ﬁg@@bhﬂ%%qgc@mgﬂéfé]@wzﬁnﬂqﬁdgmﬁthkmhsehm

cat@g Tra rl%n%bes nﬁ%‘ c{n(f ?3019% Next, |nnthe ‘
focessin 30 S ep e it at r stores the caBsuIsée[O] in the
aTfiele&i[0] of the command ATR REQ. (0301]

[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 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 [0} is a capsule for making a report of the RF power
control capability for the target and for making a reply to
the previously transmitted command ATR_REQ.

[0289]

Next, the initiator receives the set content of the
“instructions for information indicating capabilities" field
64 within the capsule [0}, that is, a command of "storing
the set value 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,

[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".



Next, in the processing of step S63, the initiator performs the setting of
the field PPi of the command ATR REQ. In more detalil, 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. 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 0, "00" is set as information LRi. However, as described
above, an appropriate value correspgnding to an actual n among "00",
"01", "11", and "11" is set. Furthermore, the initiator sets an appropriate -
101 value in the other bits of the field PPi. [0302] Then, in the processing
of steye 864, the initiator performs the setting of the other fields (the field
BSi, the field BRI, and the 'like of Fig. 13). In the processing of step S65,
theAriitigtof rahsiits  the EofPTETRATRIRED Wi aviER exehiiftorrfatiorep

s168¢lLxqlue) bas heen slored n tis. fpanper to,the target, [4303], Thep, in
the processing of step 381 of Fig."21, the target receives the comman

" AN RERE Qeard interpretsit4s therpronessing of step S82de" is

completed.

[6292]

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

(02941

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

[0285]

That is, the initiator sets information indicating the

content of "instructing execution" in the "information



[0304] When the interpretation of the command ATR_REQ in step S82
has succeeded, it is determined in the processing of step S83 that
information has been stored in the field Gi[0] of the command ATR_REQ,
and the process then proceeds to step 584. [0305] 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. [0306] That is, in this case, since information indicating the
content of "instruct execution" is set in the "information - 102 instructing
processing"” field 62 of Fig. 21 withiaghe capsule [0], the target recognizes
that the capsule [0] is a capsule for instructing the activation of a
predetermined type of capability. [0307] Therefore, in order to recognize
insthick type of wapedility ghofia: be iAstrucied g belactivated, the target
reads the set content of the "information indicating capabilities" field 63
withihAhe? capsule [0]. In this case, information indicating the content of

an wehject tg,he jinstrugcted sq asdosherexqcuted is BFdE%‘é’@EES”HRE is

read out. Therefore, the target recognizes that the capsule [0]
content of an "object to be instructed sc as to be executed

is RF power control™ in the "information indicating
cépabilities" field 63.

[0297]

- 'Next, the initiator sets a command of "lowering the
output electric power (RF power) by two levels than the
minimum value Hmin in the "instructions for information
ihdicating capabilities"™ field 64. Here, it is assumed that
the initiateor 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.

[G298]

Next, the initiator sets, in the "supplementary
information" field 65, “"information indicating content that
1f 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



is a capsule for instructing the execution of RF power control. [0308]
Next, the target receives the set content of the "instructions 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 various kinds of processing
necessary to lower the output electric power (RF power) of its own by two
levels than the minimum value Hmin. [0309] Then, the target recognizes
the set content of the "supplementary information” field 65 within the
capsule [0], - 103 that is, the contéarittthat "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

sugegrabilitieby fibldve4 ¢sicompteted L amake & replythy séttingpd ementary

i rede%ermlne%ﬂ) gglwggd that ‘the output voltage has been successfullﬁ
T EWeER & in"TR&E BT SRMSHBR AR formatistP Ftd 88 withihhe

owere y tw
redpeéneapgite SHreontained in the response ATR RES. [0310) As a result, it

is determined in the processing of step S85 that the predetermined

proces8hhs succeeded, and the process then proceeds to step S86.

Then, the initiator generates a capsule [{] by
arranging each field:set in this manner in the segquence
shown in Fig. 12.

[0300]

Next, in the processing of step S$62 of Fig. 20, the
initiator stores the capsule [0] in the field Gi[0] of the
command ATR_REQ.

[G361]

Next, in the processing of step 563, 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 valid.
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 :*6, "O00™ is set as information LRi.
However, as described above, an appropriate value
corresponding to an actual n among "00%, "01", "il", and

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



[0311) Inthe processing of step S86, the target generates, for example,
the following capsule [0) for the response ATR_RES. [0312) That is, the
target sets information 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 - 104 successfully lowered by two levels" in the "supplementary
information” field 65. [0314] Then, k& 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 assuming that only a reply to the command from

vaieinitatbh fs f-be madd thefaidet skts LsotRiig-in the "information
indi% 'tag ]capabilities" field 63 and the "instructions for information
indicating “capabilities" field 64. However, when the target is to

Then, in the processing of step $64, the initiator
performs the setting of the - other fields (the field BSi, the
field BRi, énd the-like of Fig. 13}. In the processing of
step 565, the initiator transmits the command ATR REQ in
which each information (each value) has been stored in this
manner to the target.

{0303]

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.

f0304]

When the interpretation of the command ATR REQ in step
582 has succeeded, it is determined in the processing of
step. 383 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 $84, 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.

 [0306]

That is, in this case, since information indicating the

content of "instruct execution" is set in the “information



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[O] of the response ATR
RES. [0317] Next, in the processing of step S88, the target performs the
setting of the field PPi of the command ATR REQ. - 105 In more detail,
the target sets 1 in bit 1 of Fig. 1.6 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 result, the
insesponseA TR-RES sxtending epdodield Byte §4 isiforned; the:tasget
sets "00" in bits 4 and 5 of Fig. 16. That is, "00" is set as information LRi.
CERFYE cHbE; diRGe hRr@etoFec Bt LeaRforhrtioRRICrRWEVRr (88 is a

cafeedbedabave. PRARNENIRLe valie saltaspoRding 19, 20 Acall g
among "00", "01" "11" and "11" is set. Furthermore, the target sets an
tyRpprdprateavslde ury the

[6307]

. 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 [01. 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.

[0308]

Next, the target receives the set content of the
"instructions for information indicating capabilities" fielid -
64, that is, a command of "lowering the output electric
power (RF power) by two levels than the minimum value Hmin",
-and performs various kinds of processing necessary to lower
the output electric power (RF power) of its own by two
levels than the minimum value Hmin.

[0309]

Then, the target recognizes the set content of the

“supplementary information"™ field 65 within the capsule {07,



other bits of the field PPi. [0318] Then, in the processing of step S89, the
target performs the setting of the other fields (the field BSi, the field BRI,
and the like of Fig. 13).. In the processing of step S90, 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 S101 of Fig. 22, the initiator receives the response
ATR_RES, and interprets it in the processing of step S102. (0320] When
the interpretation of the response ATR RES in step - 106 S102 succeeds,
it is determined in the processing-of; gtep-S103 that information has been
stored in the field Gi[O] of the response ATR_RES, and the process then
proceeds to step 5104. [0321) In the processing of step 5104, the
thiattiater, petfernssn temexample, "the felewing process in RE6RANCSWith
the capsule [01 stored in the field Gi[0] of the response ATR RES. ‘ [0322]
SUPR&CsHN 588 38ihee oM aliBRFFHERRSy 8 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 levels™
in the “supplementary information" field 65 within the
capsule .51 contained in the response ATR_RES.

[0310]

As a result, i1t 1s determined in the processing of step
585 that the predetermined process has succeeded, and the
process then proceeds to step S85.

[0311]

In the processing of step S86, the target generates,
for example, the following capsule [0)] for the response
ATR RES.

[0312]

That is, the target sets information 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



content 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 k[0) 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 of a
predetermined password that "the output voltage has been successfully
lowered by two levels". [0324] As a result, it is determined in the
processing of step S105 that the prédetermined process has succeeded,
and the - 107 "ATR_RES receiving process on the initiator side" is
completed. [0325) In the manner described above, after the initiator and
sugfe i §ut éxcHange tide tovel ob tHeRELsGWencanteol" sapahitityewith each
gther he injti or nd e target can issue instructions (instruct
acti véhtlon{ﬂor per orml g RF power control within the range of the level
and;eonfiym it. [0326] As a result, for example, when the initiator writes

information with high importance to the target or reads it
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 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.

[031¢]

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 588, the target

performs the setting of the field PPi of the command ATR REQ.



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 particular, 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
conspicuous. [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 - 108 may occur
in the manner described above. Also, in such a case, the initiator can
Inobtain ateadiantage<capable of ueyenting.collisionsdyy supressing the
output electric power of another target and by increasing the output

degoRagEdoriRVRr g Githe Corfftmichtivh pJarEp o828 Gle thereby

in@boyesdgscribed example, inybgth the_case f”;—évythé%h the level of the RF

= : IR A A 15 Vaaild.
power control capability is to be exchanged and'in Wwhich instrliCtions

thimstrastactiiation)cang cohfirniatan farigerforpiing £ ponercongrol
e g e i 4O O e e e e Y B2
~ is formed, the target sets "00" in bits 4 and 5 of Fig. 16.
- That is, "00" is set as information LRi. In *his case,
since n = 0, "{0" is set as information LRi. However, as
described above, an appropriate value corresponding- to an
actual n among "00", 01", "1i", 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 S89, the target
performs the setting of the other fields {the field BSi, the
field BRi, and the like of Fig. 13). In the processing of
step 590, the target transmits the response ATR RE3 in which
each information (each value) has been set in this manner to
the initiator.

[0319]

Then, in the processiﬁg of step 5101 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



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 RF power control within the
range of the level are to be made, the capsule 51 can also be stored in
the command DEP_REQ and the response DEP RES. [0329] In this
specification, steps which describeté pregram 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. 109
S1@L AIMS ek dseommuricalicre apparatus for-perferningscommunicatiosp
Sle{\gth % gthergommunlcatlon a%!oaratus that‘ili Aa communication _part |

tcoriance wE S CaRh iR gatiS BorBtSestin WhidiiBnd i ot 1O

th&€ORUBPHHS ANTRNRAE MQIR4 resRONsesAeAtdgast defined dheco step
communication apparatus comprlsmg communlcatlon means for

S1performing communication in one of communication modes of an active
mocii wh%ch isa communication mode in which each of a plurality of
apparatuses for transmitting and receiving data outputs an

In the processing of step S104, 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.

[06322]

That is, in this.case, since information indicating the
content 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 {0} is'a capsule for making a reply tc the
previcusly transmitted command ATR REQ.

[G323]

Therefore, the initiator recognizes the set content of

the "supplementary information" field 65 within the capsule

- [0], that is, .the content .of a predetermined password that

"the output voltage has been successfully lowered by two
levels"®,

[6324]

As a result, it is determined in the processing of step

5105 that the predetermined process has succeeded, and the



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-modulating the electromagnetic wave
output by the one apparatus; control means for performing control such
that a data group containing one or more pieces of information related to
one predetermined type of capabilityopossessed 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
" A Re R I grec giemenatedzbi® datagrobps beingistored i predetermined
co fe[ oft e one or more commands and the one or more responses
densed y the communication protocol, are transmitted to the other
commpypication apparatus wherein at least one of said data groups further
comprises an information indicating capabilities field that indicates the
capabilifyef tanregiio fretrehieypavberv eontrl r Thizecommtiveationsnd
~papparatus accordln%éo gA%'ﬂ%V@V{herf'Qﬁhe %%mmunlcatlon 7[v)rotocol
e Tetings ™ © © power control
capability with ‘each other, the initiator and the target can
issue instructions {instruct activation) for performing RF
power control within the range of 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 & 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 particular, 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
conspicuous.

[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



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 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 than 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 integer of 0 or more) 1d@fecapabilities differing from the types
defined as the attributes in the communication protocol, and the
generated n data groups, with the generated n + data groups being
magtoped i ther attributeoormmalws or theeditrhuted.1 02 Yesponise,sareh a
gnsr&i}tged tg the other communication apparatus. - 111 3. The

tr Th
e Shmuicalion AppaFatia aceRrdng t8TIAM 27 SRS FRRFE tonkbl

preweansipryfems contsakse thahthe data ;groupy containing atleast, ;
information indicating a level that is or can be possessed by the
Pogemnfiniéatsh apphraius tiS genbnatdd fir esavi of théa biypsstofvapialerge
-~S,and the gener,a':jgd n + | data %routp,s, with the generated n + data
£ . 0or ca 8]

orgﬁorhepstgeri%g store Irll’]ethcéog%ﬁ}iglu e co‘}nrzﬁaﬁa,rgye

{0328]

In the above-described example, in both the cases in
which the level of the RF power control capability is to be
exchanged and in which instructions (instruct activation!
and confirmation for performing RF power control 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 command 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.



transmitted to'the other communication apparatus. 4. The communication
apparatus 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 generate 9for 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 attribyite. command, are transmitted to the
other communication apparatus. 5-. The. communication apparatus
accdrding to CGlaim 2omwhereis wiken theapther communication appafattising
generate, for each of then + 1 types of capabilities, a data group
CogBhtaiAG AtTealt &R inrdHAERGH fof PBER/inG el Gthe P oMt atigR s 15
= SPRAIAINS O ihe jovel that s pessgssed of - 112 canbe possessed by the
communication apparatu ,anéthe geﬁera?eden 1 datd groups, With the ="
prgeresatedim+ Ligdata geoups beingstesed-nithe attEbuie command,arg, . re
transmitted to the communication apparatus, tine control means further
TEFEROTRS céritrol Such thatthe sffribete commandtisradesived by theparatus
_..communication apparatus,.and performs control such that, on the basis of
SO nstriiction contained in each of the n + 1 data groups

communication means for performing communication in
one of communication modes of an active mode, which is a
communication mode in  which each of & plurality of
apparatuses for transmitting and receiving data outputs an
e;ectromagnetic wave, modulates the electromagnetic wave,
and thereby transmits data; and a passive mode, which iz 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-medulating the electromagnetic wave
cutput by the one apparatus;

control means for performing control such that & data

group containing one o©or more pileces of inform

tion related

o

to one predetermined type of capability possessed by the
communication apparatus or the cther communication
apparatus :is generated for sach type of capability, and the
one or more genérated, data groups, with +the one or more

generated



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 n+ | data groups being stored in the
attribute response, are transmitted te4fe other communication apparatus.
- 6. The communication apparatus according to Claim.2, wherein the
da eentgebmeans perfgransconirol 5o thad @cdatamgroup-contaimingiat least or
an instruction instructing that the other communication apparatus activate
moﬁ?e @@?@%ﬁ?ﬂiﬁgl@iyﬁékﬁ capabifty iF'gERerafdigrEath®t ta@act py the
es. capabllltlesc5 and the generated n+1 da;El roups, with. the her
generacfea hF 1 dats e group§ belng j Stored in the 1 ‘% Attribite commar? et
comiiransmitted to.the-gthee communication apparatus. 7. The
communication apparatus according to Claim 2, wherein, when the other
conwhignrieation appatausgererate, ¥dr eaeh. of thiznat | typesmf  further
capabilities, a data group _containing at least an instruction mstructlng that

OB ‘Gifér ommunitAoh &ppatatis Getvate the Worresponding” - 510 ~hat

1 n&2pahility, and the generated n + 1 data groups, with the geperated n + 1.
data groups be|ng stored in the attribute

co

control.
2. The communication apparatus according to Claim I,
wherein the communication protocel further defines

attributes that should be or <can be possessed by the
communication apparatus and the other communication
apparatus, atr least defines an attribute command for
notifying or requesting the communicaticon 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 contrel such that the data

group containing one or more pieces of information related

¥

to the corresponding type of the capability i1s generated

b

or each of the n + 1 types (n 1s an integer o©

h

¢ or more]
of capabilities differing from the types defined as the
attributes in the communication protocol, and the generated

n + 1 data groups, wWith tThe generated n + 1 data groups

eing stored 1n the attribute command or ithe 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 + '2 types of =capabilities on the basis of the
instruction contained, in each of then + 1 data groups stored in the
received attribute command, and f { er-performs control such that a data
group - alt of the containing at least information indicating the es

reagtivation.of he correspanding dype of capability is,generated far,each of o
the P. + | types of capabilities, and the generated n + 1 data groups, with

aptrergérerated n + 1, data groups being stored in the attribute response,
are transmitted to the other communication apparatus. 114 8. The
communication apparatus according to Claim 1, wherein one type among
one or more types of capabilities identified by information contained in
each of the one or more data groups stored in the command or the
response is a capability for controlling the power of an electromagnetic
wave output by the communication, apparatus or the other
communication apparatus. 9. The communication apparatus according to
any one of the previous claims, wherein said information indicating



capabilities field further comprises at least one of: whether or not an
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; and at what levels between the minimum
value Hmin and the minimum eutpiit electric power (RF power) specific
to the apparatus can the output power be adjusted. 114a 10. A
communication method for use with a communication apparatus for
perférmirfp eonmrmication witherarcther soammunitatmrapparmsthat is
a commu |cat|on Pahrt){nln accord nce Wlth a conimunlc%tlon Qroto O{|:EI3I’1

whe SANS d)
W IC one OI’ more command one or more responses are at east

: -gﬁﬁfm%dh@legm@tarztlcaaagﬂnﬁﬁfﬁeéxﬁ@m@ﬂsmgoﬁleps;g{gperf@émg
_.communication in one of communication modes of an active mode, which

th8%a eonfihufitation RITREFFAMICH E36h SPEPIRIARY SFrapFatatdses for
s draasmiting.and recelyingdata.outputs an.electiomagaelio wave, .,

modulates
-and the generared n + 1 data groups, with the generated n +

1 data .groups being stored in the attribute command, are

transmitted to-the other communication. apparatus.

. 4. The communication apparatus according to Claim 2,

. .wherein the control means performs control such that the.

data group.-centaining .at least an instruction for notifying
the communication apparatus of the lewvel of the

. zerresponding - type of capability that i1s possessed or can be
" -possessed .by the .other communication apparatus is generated
‘foreach 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

~-transmitted to the other communication apparatus.

- 5. Fhe communication apparatus according to Claim 2,
wherein, when the other communication apparatus generate,
for eacn of the n + 1 types of capsbilities, a data group
. ceontaining at least an instruction for notifying the other

cemmunication apparatus of the lével that is possessed or



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 115
modulating the electromagnetic wave output by the one apparatus;
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 gk 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

cheing stereddnsare detetthineshrone: ot the onezppmpse comeandsand the
one or more responses defined by the communication protocol, are

TR " to'the Ofet CHRTicAGGR appardfRARAErSirfat leastdne of
ge8ithdajn grouRs Bather .comprises ainfarnatian irdicating capabilities
field that indicates the capability of the radio-frequency power control. 11,
TIRRSEOFRGNBAtIBRMEHTBd acetidiPy tBRFARE 105 - wherein said
information, indicating capapilitigs.field, further. comprises aileast one of:
the attribute command.-is received by the communication.
apparatus, and
‘performs controi such that, on the basis of the

~imstruction contained din 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 . 7

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 wn + 1 data groups being stored in -
the attribute response, are transmitted to the other

communication apparatus.

&.  The communication apparatus according to Claim 2,
‘wherein the control means perfcrms contrel so that z data
- group-containing at least an instruction instructing that
-the other communication apparatus activate the corresponding
type el capability is generated for =sach of the n + 1 types
of capapilities, and the generated n + 1 data groups, with

the generated n + 1 data groups being stored in the



whether or not an output power can exceed a predetermined maximum
value Hmax; whether or not the output power can fall below a
predetermined minimum value Hmin; 115a 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; and at
what levels between the minimum value Hmin and the minimum output
electric power (RF power) specific4tosthe apparatus can the output power
be adjusted. 12. A program that is executed by a computer for controlling
a communication apparatus for performing communication with another
2€QRTBUBIcatigRmapparalts thatisna cesununicationpary in accordance
with a communication protocol in which communication is performed in
CHREBI- EBhMuNtERo ides 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,
modulated e elowonraiatic Wape ramg thareby tadsiitsSdait and a

passive made, which is,a _communication mo%% ggﬁ J_\:l\émgg qgneen ggggga}tus

anun1n,_%neﬁ.tne‘onner COMMUNI Ga CLOt
g a plurality
for each of the n + 1l types of capabiiities, a data group
containing ‘at least an instruction instructing that the
other communication -apparatus activate the corresponding
capability, and the generated nn + 1 data groups, with the
-generaﬁed n + 1 data groups being stored in the atitribute
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 feor activating each of the n +
'l types of .capabilities. on the basis of the instruction
contained in sach of the n + 1 data groups stored in the
‘received attribute command, and

further performs control such that g data group
containing at least information indicating the result oi the
‘activation of the corresponding type of capability is
genezated for each of the nn + 1 types of capabilities, and
the generated n + 1 date groups, with the generated n + 1
data groups being stored in the attribute response, are

transmitted to the other communication apparatus.. -



of apparatuses outputs an electromagnetic wave, modulates 116 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 at least
defined, the program comprising: a control step of performing control

such that a data group containing ofrezor more pieces of information
related to predetermined one type of capability possessed by the
communication apparatus or the other communication apparatus is
genérated for ezeivtypeé of thecsapatiilitiest wndaheomelormare Claim 1,

enerated data groups, with the one or more generated data groups_ .
"R stORe i rEdetitec Bie SFNEHE oF Fiore cOmmerRR A fes s

i g Ope:ormere, responses defingd by the cgmmunicationprofecol,are ;ne o
transmitted to the other communication apparatus wherein at least one of
mosaididata groups furtherr eomprises an snfarmation ndicatingecapatildiess a
field that indicates the capability of. the radio-frequency power control.
Cag3-TheProgram AEEorEMg tordaim E2, R 8inSaidt infSrhfatidipmagnetic

wlndicaling capabilties,field fitiher comprises at Jeast.ane of; 1168
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communication apparatus.

5. The communication. apparatus according to any one
of the previocus claims, wherein said information indicating
capabilities field further comprises at least one oi:

whether or not an output power can exceed a
predetermined maximum vaiue Hmax;

whether or not the output power can fall below a
predetermined minimum value Hmin;

at what lsvels 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
¢ the apparatus can the output power bse adjusted; and

at what levels between the minimum value Hmin and

The minimum output electric power (RF power} specific

te the apparatus can the output power be adjusted.



whether or not an 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 g output power be adjusted; and at
what levels between the minimum value Hmin and the minimum output
electric power (RF power) specific to the apparatus can the output power

bea@@gﬁed. A communication method for use with a
communication apparatus for performing communication with
another communicatiocn .apparatus that 1s a communication
party 1In accordance with a2 communication protocel in which
one or more commands and one ©r more responses are at least
defined, the communication method conmprising steps of:

performing communication in one of communication modes
of an active mode, which is a communication mode in which
each of & plurality of apparatuses for transmitting and
receiving data outputs an electromagnetic wave, mnodulates
the electromacgnetic wave, and thereby transmits data; and a
passive mode, which 1s a communication mode in which one
apparatus amcng a plurality of apparatuses outputs an
electromagnetic wave, modulates the electromagnetic wave,

and thereby transmits data, and the other apparatusss among

the plurality of apparatuses transmit data by load-



115

modulating the electromagnetic wave output by the one
apparatus;

perfotming control such that a data group containing
one ©r @ more pleces of Information relatsed to one
predetermined Lype of capability possessead by The
communication apparatus or the other communication
apparatus 1s generated for each type of the capabllities
and the one or more generated data groups, with the ocne 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 protocol, are
transmitted to the other communication apparatus

wherein at least one of sald data groups further
comprises an information indicating capabilities field that
indicates the capability o©f the radio-fregquency power

control.

11. The communication method accbrding te claim 10,
wherein said information indicating capabilities field
further comprises at least one of:

whether or not an output power can exceed &
predetermined maximum value Hmax;
whether or not the output power can fall below a

predetermined minimum value Hmin;



115a

at what levels between the maximum value Hmax and
the minimum valuse Hmin can the output power be
adjusted;

indication c¢f & default valiue;

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; and

at what levels between the minimum value Hmin and
the minimum output electric power (RF power) specific

te the apparatus can the output power be adjusted.

1z, A program that 1s executed by a computer for
controlling a communication apparatus for performing
communication with another communication apparatus that 1s
a communication party in accordance with a communication
protocol in whick communication is performed in one of
communication modes of  an  active mode, which 1s a
communication mode in  which each of & 9plurality of
apparatuses for transmitting and receiving data outputs an
electromagnetic wave, modulates the electromagnetic wave,
and thereby transmits data; and a passive mode, which 1s a
communication mode in which one apparatus among a plurality

of apparatuses outputs an eleciromagnetic wave, modulates
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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 at least defined, the program
comprising:

a control step of performing control such that a data
group containing one or more pleces of information related
to predetermined cone type of capability possessed by the
communication apparatus or the other communication
apparatus 18 generated for each type of the capabilities,
and the one or more generated data groups, with fThe one or
more generated data groups bkeing stored in predetermined
one ©f the one or morse commands and the one or more
responses defined by the communication protocol, are
transmitied to the other communication apparatus

wherein at least one of said data groups further
comprises an information indicating capabilities field that
indicates the capability o0f the radico-freguency powsr

control.

13. The program according to claim 12, wherein said
information indicating capabilities field further comprises

at least cne of:
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whether or not an output power can excesed 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 wvalue Hmin can the output power bs
adjusted;

indication of a default wvalue;

at what levels between the maximum value Hmax and
the maximum output electric power (RE power) specific
to the apparatus can the outpul power be adjusted; and

at what levels between the minimum value Hmin and
the minimum output electric power (RF pcower] specific

Lo the apparatus can the output power be adjusted.



