TITLE "SYSTEM, METHOD, AND APPARATUS FOR DATA COMMUNICATION" CROSS
REFERENCES TO RELATED APPLICATIONS [0001]The present application claims priority to
Japanese Priority Patent Application JP 2009-168807 filed in the Japan Patent Office on July 17,
2009, the entire content of which is hereby incorporated by reference. BACKGROUND [0002]The
present disclosure relates to a system, method, and apparatus for data communication and
specifically, for example, in noncontact near-ﬁeldryéir less communication, to a receiving device, a
receiving method, a program, and a transmitting d e and method that enable transmission and

reception of data qpnfigereddyr s dplasuctererorfounal difgedi-bamaniedsatrsipined data structure

or format using a communication scheme for transmitting and receiving data configured by the
predetermined data structure or format. [0003]The prior art provides a noncontact near-field wireless

communication technology %ﬁﬁ?ﬁﬁ%ﬁ@%%ﬁﬂ]ﬁ%& rﬁ?:ar‘ Rggﬁﬁﬁta using electromagnetic

waves between a reader wri (integrate ike. [0004]In the noncontact
near-field wireless conyoeinication teehnelegysjheimiareplwmabstandasdsgiffecentngommand
system, commurigglion, schemerdaif SEuehic.ar ol ardfe kg, Iherelore, fgg gxample, in the
case where a reader v_vrlff)er and an’1C card are respectlveffy comp iant to difterent § andards,
transmission and'FSEERGHET @At iy brecimprseaitich SuvesreiFe reader writer and the IC card.
[0005] Accordingly, there is a through command technology by which a through reader is provided
between an IC card and a reader writer and Bé-tH84§Akéader includes commands from IC cards that

transmit commands re & ively ¢ gliantt ifferent standards in through commands that can be
. AR ;h 3 e relae . SYSERTY e
recognized by the reacﬁel%r riter an sur%?feeg?t%ésﬁio%%ég}aeaﬁje{?V\?rltgf%éy%.fns%hé)éjﬁ -2004-264921).

[0006]According 4P et g comirHake tschnology ol réddermnitecamsessiveeommands from
1C cards compligstite-@ifferenhstancdards wia thethrpughdeadetasihratahicommmands.

and a transmitting device and method that enable wansmission and reception of data
configured by a data structure or format different from a predetermined data structure
or format using a communication scheme for tansmitting and - receiving data
configured by the predetermined data structure or format.

[0003] The prior art provides a noncontact near-field wireless
communication technology for performing transmission and reception of data using
electromagnetic waves between & reader writer and an IC (integrated circuit) card, or
the like.

10004] in the noncontact near-field wireless communication technology,
there are pmral standards different in command systern, communication scheme, data
structure or format, or the like. Therefore, for example, in the case where a reader
writer and an IC card are respectively compiiant to different standards, transmission
and reception of data may be impossibie between the reader writer and the 1C card.

100053 Accordingly, there is a through command technology by which
a through reader is provided between an IC card and a reader writer and the through
reader inciudes commands from [C cards that transmil commands respectively
compliant to different standards in through commands that can be recognized by the

reader writer and supplies them to the reader writer (e.g., see JP-A-2004-264921),



[0007]Further, there is a transmission and reception technology, for example, in the case where data
structures are different between a first message to be transmitted and received between a reader
writer and an IC card and a second message to be processed in the reader writer and the IC card, of
including the second message in the first message and performing transmission and reception (e.g.,
see JP-A-2005- 242445). [0008]According to the transmission and reception technology, the second
message included in th&#tst messeagerdan be frotessdd mminanredddnneiter dmdthé1C card while

transmission anduregeptioeat thedirst-message asrperfamedbetnesn fheasades weter and the IC
card. [0009]In Jlﬁi_g}{aganggesinldustl’ial stan%grd) X 6319-4, which is a standard of noncontact

. . rea as pthirougiy comma . . . . . .
near-field wireless c(%mmumcahon.‘nonconflact near-field wireless communication is prescribed to use

a communication schet#f¥tbr trandiviittitigtafiel reedomegifrdrneshrdatToriguest Bira data structure

(format) defined it BeXi682 U4e(herrinakierueieyed MrasmiramesoTRuRisationssheme”).
[0010]However, %&s‘ﬁ{%@é EgSJ?d11,ﬁ€,3¢-t{},vetéebrf!g”mission ndr ceE '%Q !ldségg EQS frame communication scheme

i €CI, 4 Teadoy Wr ? T & S€COoN e85age
via noncontact near-field wireless communication g% ocks as data conﬁguredﬂ Bly a 5ata structure

defined in 1SO/TEEE GFreEtiB st SR§shiZatbaArfol stardssdez atrdviintehs dtisrmd rateesotechnical
commission) 1444 34 ficomerane sndefiratrind SehmCioA8ha-4£05R0NSEeS:t0 thevcanmmands, or the like
are not prescribegd-[QQ@11]Accordingly, it has been impossible to transmit and receive the blocks having
the data structure defined in 1SO/IEC14443-4, commands defined in ISO/IEC 7816-4, responses to
the commands, or the 88sing of§PHERaihe e orAPMISEAtGA‘sErERi® 1% Budf the same for the
above describedsthrod glascommaniddéctin Slogyanddran smissioncdndite eadtionrtechnology,

[0012]Thus, itis desirableste.gnabledransmissionand frecention.of datagonfioprad hy,a data structure

or forinat differer’g from a predetermined data, strgcture or format using a communication scheme for
transmitting and PEEERARY FFALS CBHFigtFEd Y 38 predetermined data structure or format. SUMMARY
[0013]In an aspect, a dy8t8m for data’torfimenieatignstrial standard) X 6319-4, which is a

standard of noncontact near-field wireless communication. nonconlact near-field
wireless communication is prescribed 1o use 2 communication scheme for transmitting
and receiving frames as data configured by & data structure (format) defined in JIS X
6319-4 (hereinafter, referred o as “frame communication scheme™).

[0010] However, 1o JIS X 6319-4, transmission and reception using the
frame communication scheme via noncontact near-field wireless communication of
blocks as data configured by a data siructure defined in 1SO/EC (international
organization for standardization/international electrotechnical commission) 14443-4,
commands defined in ISO/IEC 7816-4, responses to the commands, or the like are not
prescribed.

(06011} Accordingly, it has been impossible to transmit and receive the
blocks having the data structure defined in ISO/IEC14443-4, commands defined in
ISOALEC 7616-4, responses to the commands, or the like using only the frame
communication scheme. This is much the same for the above described through
command technology and transmission and reception technology.

[0012] Thus, it 1s desirable 10 enable transmission and reception of data

configured by a data structure or format different from a predetermined data structure



includes a first device including a transmitter for transmitting data, and a first processor operably
coupled to the transmitter, the first processor preparing data for transmission in at least two states of
operation including a ready state and an active state, and a second device including: a receiver for
receiving data, a memory device, and a second processor operably coupled to the receiver and to the
memory device, EEhe sx;cond rocessor rovitding thﬁ) at Iegst t%/vo stali?s of %Pfferation inclu ipg the ready
state and the“actiVe staté 1o p?oé}é)%ri%gnfﬁ%lf)encesi\ee%}nc?ataoﬂpéﬁnrsgléeblf‘i%n of the Gata. w gr%in, in the
ready state, thexfepedddeydhtepisdeady tordpiaressingeperfoaaeption of the data, wherein, in the active
state, the received data is converted.into a different format prior to processing upon reception of the
data, wherein the first processor provides to thgtigpgiitier and the transmitter transmits (i) first data
associated with the ready state, which is ready for processing upon reception, (ii) a first transition

command associategyyiih transitipninc fr theeadyrstatgtehg-astiveistate, (i) second data
associated with the active state, which is converted into a different format upon reception, and (iv) a

second transHEWESNERY £530¢5ai8aWRSr an SRTCT oY thERRRERgafe s thdreadystate,
wherein the rgeRIMREFRERIMBSABCLBIAYIHEHO 48 SRERAdREOSRSIG tissrstdpiaidb @ifirsiransition

command, the second data, and the second transition command, and the second processor causes

data indicativEe8FHEs N dastidsastrimQifibiee sthARsHRS Hedwdiaa me ndaRRARRESINRd wherein

the second pspgessil H)spEegasresdhanlirsddata in:the ceady lalRill) dransitioRminthe Active state
based on the first transition command, (jij) processes the second data in the active state, and (iv)

transitions 0¥ I ESeANSRIRCBHE PRHANY seublsd trdhsitririeshind i toaeradesisinibe
embodiment sindhe peadyshaties dalad SHracRased it d bF SpBalidrtiniriesel dl0QdRlnsa.example

embodiment, in the ready state, upon reception of the data, the received data Is formatted according to
the JIS X 6379% Brorftbre pefesiiy anaseatiisesmissainsentaie Rty SEtEancides Aiady-

requested supstatenand @d eard-daeiaraed sbstaleldn thedRRANFeamestgsHRale AlgSRONSE

including an identifier is provided to transition into the ready-declared substate, and in the

ready-declardf StdttB e da i P& EAte R meTT A Prokia dneosyRiRAnath el dififctie identifier
is received. [@Q AN RREXAPBRIESMROIBE NedBtieh readidasiarashaubatate, therressing

command includigig the identifier causes a transition from the ready-declared substate to a J1S-active

state, in whichF V&Rt dedbsitispiitsirddhe rapsptgiimaexinipldisthoathment #re reiflly-declared
substate cauggs caRyMARS ARE RE0AgseR ARCHERSRARSEHIP ReNBIedUS NG HSHAA3]Gr4 protocol.

[0019]In an example embodiment, in the active state, data Is processed using at least one of ISO/IEC

7816-4 protofBTERRISHREsted M RvsIsegine fropdbefadih WsnipIbe REBHE I, (Hithe active

state, upon reeetipn-of thevehtad thaaneivad datads fanpattechacssdingd Aprageghather than the
at least one of ISO/IEC 7816-4 protocol and |SO/IEC 14443-4 protocol. £0021]In an example

embodiment PR 5O Rr A IR b §65Isg transition command associated with transitioning
from the active state to the ready state, wherein the receiver receives and provides to

the second processor the first data, the first transition command, the second data, and
the second transition command, and the second processor causes data indicative of the
at least one transition command to be stored in the memory device, and wherein the
second processor (1) processes the first data in the ready state, (ii) transitions to the
active state based on the first transition command, (iii) processes the second data in the
active state, and (iv) transitions to the ready state based on the second transition
command.

[0014] In an example embodiment, in the ready state, data is processed
using JIS X 6319-4 protocol.

[0015] In an example embodiment, in the ready state, upon reception of

the data, the received data is formatted according to the JIS X 6319-4 protocol.



causes a transition to a halt state, which prohibits a direct transition from the halt state to the ready
state and from the halt state to the active state. [0022]In an example embodiment, the at least one
transition command includes a third transition command and a fourth transition command, the third
transition command causing a transition from the ready state to the halt state and the fourth transition
command causing a[pr@lr%jition froplw1 t{lne %%il\}/elgt%tn tod}genalrfhstate.d tr?[tOOZI:;l Ig an exa ?}_)Ie
embodiment, a third*transition command CausEs A transition from tRe’ haft StAts 16 anidie's ate, which
allows for a dirgotttemsitionafronmdhe idiel gtdteltodhavkady statéhbasedverequictudhsiransition
command. [0024lln.an example smbpdiment the fish device s, a eader wijer and ihe second device
is an mtegrate(f circuit car ( card"). 655’]% an aspect, an apparatus for ats Comniunication
includes a travbistitter fordramsrhittingpdinidscdnddt debstenepprocessgr spexabilyncadipidebto the
transmitter, th? %te é%%st Qne processor pre %rgﬁ lata, fiorr ég%glxjsergission in at least two states of
operation incﬁjglng a a&?/ sfateahd Antactive Sta e, wherein, Iin the ready state, data ready for
transmission is ready€df7processimgan pamupte ptidrodfrtbe diatah svieadsinlciel thvel activetstate, data
ready for transm(i:ggig)n iscgrtglrrlr\l/aenr egnic%%% diﬁleereﬁt I{%rﬁé?t gari%g Sto pgocestsing pon rece tion of the
data, wherei the at least one processor provides 0 the transmitter 'i?)nﬁlré?%a a dssociated with the
ready state, wihitirig sehelytfooprdlessing upon recdptivmh{ipracisingdn pitidorammnmand associated
with transitioning fr Qﬁ ready at?%1 to tg}g ctje\{l}eb%tgi'he]bl(li'i)t 3%8%9 d etC as %C(?t%?e"‘éitﬁsgge active
state, which is convertedinto a di efent Toimat upon reception, an i\g,ia deCond trarsiiion command
associated wittmiraasitsoning frocastied adivesptateddcthe feadydstsites J0D26Hh artexampie
embodiment, the appazajys is an 1€ card, (002740, af example,embodiment. ihe apparatus fs a reader
writer. [0028]In an aspect, an appar%?us for data communication includes a receiver tor receiving data,
a memory dewsceg andaat teastfON©JRICESI6r-dparaish eod pid tBEhetddelvamandlto the memory
device, the at least ocessor providing at least two states pf operation including a ready state and
an active state, Wheig%e n the rerzialgﬁnst%)%, @ee %@%?\% %lg’[allnls%ﬁe:é%%‘feorsp{)glrt&élg%g%gpﬁ%%%t least
one processar thhémmn flin theeartiviastatdptheittedeivedt dagr dsagontenb dtintotizadiffereniefstmat prior
to processingogg (t)lﬁs% (}ﬁj@%g&& Er%gosc%?ran%H%E?iﬂL% at I%atst Qne processor receives at least
one transition command from the receiver, causes data indicative of the at least one transition
command to be storé)2i the menhorynd evicep e asitimhs: fngmath asta dyestaiesitithecactiverstate based
on a first transition command, and transitions from the .active state.to the re state based on a
second transﬁ?gﬁeéoamtrr%nas%é?[fo%fg?lan a%aeeke\f‘r%l b‘fgn m %%C}IS maeﬁf,eﬁfg %%%%?&%95(}{% %gﬁe}@ﬁ:ﬁ?ra ?[OOSO]In
an example emthediraéntittreang farattisibat eatdan Wistertive state.

[0022] In an example embodiment, the at least one transition command
includes a third transition command and a fourth transition command, the third
transition command causing a transition from the ready state to the halt state and the
fourth transition command causing a transition from the active state to the halt state.

[0023] In an example embodiment, a third transition command causes a
transition from the halt state to an idle state, which allows for a direct transition from
the idle state to the ready state based on a fourth transition command.

[0024] In an example embodiment, the first device is a reader writer
and the second device is an integrated circuit card (“IC card™).

[0025] In an aspect, an apparatus for data communication includes a
transmitter for transmitting data, and at least one processor operably coupled to the
transmitter, the at least one processor preparing data for transmission in at least two
states of operation including a ready state and an active state, wherein, in the ready

state, data ready for  transmission is ready for  processing



[0031]Disclosed herein is a method for data communication includes receiving a data frame including
a first error detection code, determining whether the received data frame contains uncorrupted data
using the first error detection code, determining a current status, wherein the current status is at least
one of a first status and a second status, the first status indicating that the data in the data frame is
ready to process, apd e seeand statusindiating bat e daja in.the data frame st be. converted
into a different foimat Brlor t0 processing, 5eie’rmin|ng, IN resporise to'a gtermination that the received
data frame contaiasadnodr uptédidate, foretheribe teqeivedstdataframeccoptiainsod gtatulsitransition
~command for transitiopin at least one of the first status and the.second.status, transitioning to the
cecon statu FES N M A ORIV RSn e Somami e S BAE e S om the
received datavithrtte; whénsthe ceinehtistatuly iSthesessing statusccaltotatiiny afsecondséioor detection
code based on, remaining.data.n {he data fiame, repiacing the st errar detection code with the
second error detection cogle, oiming a daih B?oc% with the rem ning data and the second error
detection codecamt grecessmgi ¢t evdhtthathie datat bletkc08 32} ncatedexamplé dendyadimnent, the
recelved data, fame i5.3.41° RIgtacel dela ame and ine date, leck.s, a0 POIIE G Broipgol data block
[0033]In an ex%mpﬁe embodiment, the at least one data portion includes at least one of pregmble data,
synchronizativnne dbie adéite, sk terhtiradtastate. [0034] Disclosed herein is a method for data
communication incl rocessing data to form transmissign data, calculating a first error detection
code based on the Egﬁgsﬁission d?elﬁg{l gﬁ%ﬁ%g tégl 60 %ﬁﬁ%ﬁgﬁr‘léééé&gg Féag(lﬁjlt and the first error
detection code, confipfilitg that thi trarsmigsioendatidiineiite thatpocksssuncadeptedeadding at least
one data portion to the fata bloclgrtlo form a data frame, calculating a second error detection code
based on the added@t east one atgnpaésr‘rt)i%cg’ and t 3{%%83%‘:25%{% 33%1,}1%15%&3%% %ﬁé?f%g% &rror
detection codeasitiertHerseswnd gy rdatdetectionwydésane tmadsiltiog the dataéraomegwhigin upon
reception of t@gutr% %m' teq,e%%t‘qe;rgnrﬁ btﬁ% daé[a (i)@ tlé%vdgéatﬁgrqefeig 8£1é/erted into a (gj‘;{{lentient format
prior to proceSS|Rg.H[ %glﬁln an example emglogilmgnt, the data block is arpfggffﬁré)protocgl data
block and thext ks friametae HSopeottionlidaladfranecf@38iie andexarmpiecatabn dilnanin the
transmission data is placed in an information field, of-the ISO/IEC protocol data block. [0037]According
to the exam p%eeg% %(?ds%n%%h% %lrﬂ(e)?/%vgg(%ﬁés i%%[gsfé Feprg g%séng'lﬁ lﬁﬁrlgc? %%%S%%It‘g g{ﬂ[jg?a%] or format
different fronvwéhpredete thinedidatastrdetuesor édrdwa tarrbecttadsntittedifistené deived psing a
communication seheme, for,rans iGN 'sRsiDg, Ja1A ANl Aoy, s Rreretsimings data
structure or format,
receives at least one transition command from the receiver, causes data indicative of

the at least one transition command to be stored in the memory device, transitions from
the ready state to the active state based on a first transition command, and transitions

from the active state to the ready state based on a second transition command.

[0029] In an example embodiment, the apparatus is an IC card.
[0030] In an example embodiment, the apparatus is a reader writer.
[0031] Disclosed herein is a method for data communication includes

receiving a data frame including a first error detection code, determining whether the
received data frame contains uncorrupted data using the first error detection code,
determining a current status, wherein the current status is at least one of a first status
and a second status, the first status indicating that the data in the data frame is ready to
process, and the second status indicating that the data in the data frame is to be
converted into a different format prior to processing, determining, in response to a

determination that the received data frame contains uncorrupted data,



[0038]Additional features and advantages are described herein, and will be apparent from the
following Detailed Description and the figures. BRIEF DESCRIPTION OF THE FIGURES [0039]Fig. 1
is a block diagram showing a configuration example of a data communication system. [0040]Fig. 2 is a
block diagram showing a configuration example of a reader writer. [0041]Figs. 3A and 38 are diagrams

for explanation, of processing of,converting a block into a frame. [0042]Fig. 4A and 48 are diagrams for
R Ko B A R BB O R GO OB

explanation o‘f’processmg 0 ?:f(f::mvearf‘ingana1
to at least one of the first status and the second status, transitioning to the second status

based on the status transition command, removing at least one data portion from the
received data frame, when the current status is the second status, calculating a second
error detection code based on remaining data in the data frame, replacing the first error
detection code with the second error detection code, forming a data block with the
remaining data and the second error detection code, and processing the data in the data
block.

[0032] In an example embodiment, the received data frame is a JIS
protocol data frame and the data block is an ISO/IEC protocol data block.

[0033] In an example embodiment, the at least one data portion
includes at least one of preamble data, synchronization code data, and length data.

[0034] Disclosed herein is a method for data communication includes
processing data to form transmission data, calculating a first error detection code based
on the transmission data, forming a data block with the processing result and the first
error detection code, confirming that the transmission data in the data block is
uncorrupted, adding at least one data portion to the data block to form a data frame,
calculating a second error detection code based on the added at least one data portion
and the transmission data, replacing the first error detection code with the second error
detection code, and transmitting the data frame, wherein upon reception of the
transmitted data frame, the data in the data frame is converted into a different format
prior to processing.

f0035] In an example embodiment, the data block is an ISO/IEC
protocol data block and the data frame is a JIS protocol data frame.

[0036] In an example embodiment, the transmission data is placed in an
information field of the ISO/IEC protocol data block.

(0037] According to the example embodiments provided in the
disclosure, data configured by a data structure or format different from a
predetermined data structure or format can be transmitted and received using a
communication schemé' for transmitting and receiving data configured by the

predetermined data structure or format.



[0046] [0047] [0048] [0049] [0050] [0051] computer. Fig. 5 is a block diagram showing a configuration
example of an Fig. 6 shows status transition of the IC card. Fig. 7 is a flowchart for explanation of
reception processing. Fig. 8 is a flowchart for explanation of command processing. Fig. 9 shows an
example of a format of REQ. Fig. 10 shows an example of a format of a response to REQ. Fig. Il
shows an example of a PICC identifier. Fig. 12 shows an example of a response time descriptor. Fig.
13 is a block diagram &#6{ling a céﬁﬁﬁiﬁ*f‘é%i&?@“ﬁérﬁﬁlé%‘faét%Fm UEDibE SERIPTION

will be apparent from the following Detailed Description and the figures,

BRIEF BESCRIPTION OF THE FIGURES

[0039] Fig. 1 is a block diagram showing a configuration example of a
data communication system.

[0040] Fig. 2 is a block diagram showing a configuration example of a
reader writer,

10041] Figs. 3A and 3B are diagrams for explanation of processing of

converting a biock into a frame.

f0042] Fig. 4A and 4B are diagrams for explanation of processing of
converting & frame into a block.

F0043] Fig. 5 1s a block diagram showing a configuration example of an
1C card.

[0044] Fig. 6 shows status transition of the IC card,

[0045] Fig. 7 is a flowchart for explanation of reception processing.

{0G46] Fig.81sa ﬂowCﬁart for explanation of command proczssing.

[0047] Fig. 9 shows an example of a format of REQ.

{0048] Fig. 16 shows an example of a format of a response to REQ.

100497 Fig. 11 shows an example of & PICC identifier.

10050] Fig. 12 shows an example of a response time descriptor.

[oos1} Fig. 13 is a block diagram showing a configuration example of a
computer,

DETAILED DESCRIPTION
[0052] Fig. 1 shows a configuration example of a communication

system 1 a8 an exampie embodiment.

[0023] The commumication sysiem 1 includes a reader writer 21 and an
1C card 22. Between the reader writer 21 and the IC card 22, blocks (exchanged) as
data configured by a data structure defined in ISO/IEC 14443-4 are transmitted and
received, for example, via noncontact near-field wireless communication using a frame
communication scheme for transmitting and receiving frames as data configured by a

data structure defined in JIS X 6319-4 protocol.
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[0052]Fig. | shows a configuration example of a communication system | as an example embodiment.
[0053]The communication system 1 includes a reader writer 21 and an IC card 22. Between the reader
writer 21 and the IC card 22, blocks (exchanged) as data configured by a data structure defined in
ISO/IEC 14443-4 are transmitted and received, for example, via noncontact near-field wireless
communication using a frame communication scheme for transmitting and receiving frames as data
configured by a data stitfélure defif&d AT %631 IeachrdtGedr TGS The Yedd®r writer 21 receives a
frame from the lasaitked2uiransm iftet using thieaframeeommdrigation tehemeandconverts the

recelved frame g 2 glaek HensIhederdsr el Rerlomms sargspanding ipgessing on the

block as a processing object. [0055]Further, the reader writer 21 genérates a block and converts the
generated block®it 3 frefESPE&RItHe reader writer 21 transmits the convened frame using the frame
communication schenjgti0056] ThetBecate 224ceceives lagramedrabisniittetusiagstihe frame

communication geheme {1om;le.reader Wilehe lAIngilke, ff?ép%%ﬁf?@l%%ol&%@d WARD a status

transition command for transiting the status of the IC card 22 is included in the received frame, the IC
card 22 is in ond"THIBE ERARORERTIY STAETS; ACTIVE status, and HALT status in response to the
status transition comniéitd) DetailSTsf thecstatiisrransitiorieommard @adustat ugewamsition by the IC

card 22 will be explainge.tiv reIRHINGIR Fig:LeMvhlieh Willbgdrscribed.aier. 190» dihen the IC card
22 is in the READY status, it functions as an IC catlgd that p?rfoir%ns c(?gre_sponqggag!é)rocessing ona
: 2 7

frame as a procd<SHRg BT SHBTHIAY ABTIOELARIES FRIRCHRS a5 RiMTEEAM tat performs
corresponding pressessifignen hecblockns’d processirgdbjestatfo0881Thatsisifor'dXdiMple, when the IC

card 22 performgneneantact neatfieidwiraless communicalion Lsingdhe frRme sommunication

scheme with a reader wrltter that grforr‘%s Corresr@%@r%?ﬁﬂ%%%ﬁ?ﬂ% oqi%fran]%n%g N object, the

. statys i 1001 GO, d 3 s, 10 W1 C CX
reader writer turns the caré m%aﬂ AEBJY satatus. en, transmission and recep P/on of frames are

performed usingréferfraindigdmiimicalibndsetdadddratween the IC card 22 and the reader writer.
[0059]Further, for example] when thg:}Gheard-22 perfarms REACONtAGLs, it functions as an

IC card that performs corresponding processing on a frame as a processing object, and,
in the ACTIVE status, it functions as an IC card that performs corresponding
processing on a block as a processing object.

10058] That is, for example, when the IC card 22 performs noncontact
near-field wireless communication using the frame communication scheme with a
reader writer that performs corresponding processing on a frame as an object, the
reader writer turns the IC card 22 mto READY status.  Then, transmission and
reception of frames are performed using the frame communication scheme between the
IC card 22 and the reader writer.

[0659] Further, for example, when the IC card 22 performs noncontact
near-fleld wireless communication using the frame communication scheme with the
reader writer 21 that performs corresponding processing on a block as an object, the
reader writer 21 turns the 1C card 22 into ACTIVE status. Then, transmission and
reception of the blocks that have been convered into frames are performed using the
frame communication scheme between the IC card 22 and the reader writer 21.

[G060] As below, noncomtact near-field wireless communication for

transmission and reception of the blocks that have been converied into frames using



near-field wireless communication using the frame communication scheme with the reader writer 21
that performs con-esponding processing on a block as an object, the reader writer 21 turns the IC card
22 into ACTIVE status. Then, transmission and reception of the blocks that have been converted into
frames are performed using the frame communication scheme between the IC card 22 and the reader
writer 21. [0060]As below, noncontact near-field wireless communication for transmission and
reception of the BipERsakemavieabeescoom/ertetinte fradrestiisidg stighdthemdoihmitinication scheme
between the reagetwrtew21 and the IC card 22 will be explained. [0061]Next, Fig. 2 shows a
configuration exampleh&gét e read%re%réter %13;}&‘,959624@9 reader writer ?% incllédes an 1SO processing

. . ! 18, a ¢ 1 110N €Xa e 0 e reader writer .
unit 41, a converting uni , and an adio frequenci’/ljrflransmlﬁ}%g and receiving unit 43.

[0063]The ISO ptbcessing unit 41 performs corresponding processing on a block having a data
suucture defined in ISQIRC 1444314 asaprocesIngohieslan 1S[OBLLShatis: for example, the ISO
processing unit 41 performs E’:E.O%%Sa%"?@f Qr§§pondin foa cgmmand contained in the block from the
converting unit 42. T%e]hg, tihe 50 %roc_es%(ignﬁ ureu uflnlc? élﬁgﬁg{eén%ag%c Ceé‘gﬁfaﬁrr]ffﬁ’g} ‘a processing result
obtained as a result at&&tipplies it e CorvEHty LAt 22 q006S]THEGSgaMIHY it 42 converts the
block from the IS girbcebsing uhitadinintoadffnae asol SUpplies it te thesREd#rangeaitting and receiving

unit 43. Further, the cq@y&ﬁting unig42 gonyerts, qzefrﬁ@e]g@rp,gggss%lg transmi g;l%rg{gd receiving unit

43 into a block, which Is ready for processing, and supplies it to the ISO processing unit 41. Details of
the processing pRRSTHEI By REEBRVErERGTRINA WS Jeberitedr I8 WRITTERFBECe to Figs. 3A
and 38 and 4A awd:48. The{0066}TheoREitransimittipgremiedsre beivingunitidA8 receivesa frame from the

IC card 22, for examplg.sing theframecommunication.scheme;and supplies it to the converting unit
42. Further, the RF tra&sq%ggting and receiving unit 43 fransmits the frame from the converting unit 42

using the frame comm tion scHEME V0B NExt-BREMpraFy Hethill st tHE grdtessing

performed by theprocessing unit 41 into a frame, and supplies it to the RF transmitting and receiving
unit 43. Further, the converting unit 42 converts the frame from the RF transmitting
and receiving unit 43 info a block, which is ready for processing, and supplies it to the
[SO processing unit 41, Details of the processing performed by the converting unit 42
will be deseribed later with reference to Figs, 3JA and 3B and 4A and 4B.

{0066] The RF transmitfing and receiving unit 43 receives a frame from
the 1C card 22, for exampie, using the frame communication scheme and supplies it to
the converting unit 42. Further, the RF transmitting and receiving unit 43 transmits the
frame from the converting unit 42 using the frame communication scheme.

[0067} Next, exemplary details of the processing performed by the
converting unit 42 will be expiained with reference 1o Figs. 3A and 3B and 4A and 4B.

[0068] Figs. 3A and 3B show that the converting unit 42 converts a
biock from the ISC processing anit 41 into 3 frame.

[00691 The block shown in Fig. 3A includes | byte of PCB (protocol
control byte), 1 byte of CID (card identifier), I byte of NAD (node address}, 1 to 251
bytes of INF (information field), and 2 bytes of EDC {error detection code).

F00707 The frame shown in Fig. 3B includes 6 bytes of preambie, 2

bytes of synchronization code, 1 byte of LEN {length} expressing the data length of



converting unit 42 will be explained with reference to Figs. 3A and 38 and 4A and 48. [0068]Figs.
3A and 3B show that the converting unit 42 converts a block from the 1ISO processing unit 41 into a
frame. [0069]The block shown in Fig. 3A includes 1 byte of PCB (protocol control byte), 1 byte of CID
(card identifier), | byte of NAD (node address), 1 to 251 bytes of INF (information field), and 2 bytes of
EDC (error detection code). [0070]The frame shown in Fig. 38 includes 6 bytes of preamble, 2
bytes of synchrotiZatibricdde; i byrée of CEN (lengthyépréssitg thedataNamgthdiiF. 1 byte of
P013, 1 byte of GBsricbyte of NAD. | to 251 bytes of [NV, and 2 bytes of EDC [0071]The EDC within

the block shown in Fig sca lé| ted sed on. forming the
PCB, CID. NAD, and II[\(I)IQ V\}Ithln thehﬁl%%lg “i”hi néBé r%?’t’ﬁ’ ) d’Ck% Ic‘iv‘f/ncf‘ha §Agalls used for

determination (d@@@@fﬁ)ﬁ)@§ﬁ§‘9\mhgﬁ%ﬁ‘é‘f%ﬁ%@%é’@@?l’éﬂ’@blﬁ@t i %h@@@tﬁiﬁﬁmhg the PCB, CID,
NAD, and INF witlai Hﬁ&@@ckémﬁﬁﬁfss(@y&li@ef@dﬂ&d@rﬂ%ﬁ@ﬁﬁﬁ%@f&%éﬂ@,am&ﬁ%%ﬂp|e

[0072]Further, the e ERG w Wlth I‘Ilnt efr shovyp |%|gg%§ alc ﬁt{e ﬁl. on | %aformlng the
wi

LEN, PCB, CID, NAD and INF WI'[ |n the rame Al he frame shown In %lg 313 is used
for determlnatlor?gg fﬁy\‘i\}ﬁéfﬁ‘é"rdﬁﬁ‘@’d‘éﬁﬁl‘l)soﬂﬁb“dﬂf&ﬁfé%%@rrupted or whether an error has occurred
or not in the data forming7the LENFRGE, @D BWADwarKd BN mtmngmﬁvfraame:@slng GRC or the like,

for example. [00Z3Iigie Jndne illowa-explanaiondhe ERGy A"rh'lemm hown in Fig. 3A is

referred to as "block EDC" and the EDC within the frame shown'in F Bisre errea to as "frame

EDC". [0074]The CoRvértingitiit A3 eretirMinad ihethe s é??&?‘ﬁ%%‘?j’é’@ﬂﬁ%& iffifieetlata including the
PCB, CID, NAD iantk#N#uotonopbasechonpthe bletkiDE asshawrcimtig: 34 supplies from the ISO

processing unit 4d.ying the LEN, PCR, CID, NAD, and INF within the frame using CRC or the Tike,
for example.

[0073]  Here. in the following explanation, the EDC within the block
shown in Fig. 3A is referred to as “block EDCY and the EDC within the frame shown
in Fig. 3B is referred 1o as “frame EDC”,

(00743 The converting unit 42 determines whether an error has
ocourred in the data including the PCE, CID, NAD, and INF or not based on the block
EDC ag shown in Fig. 3A supplied from the 18O processing unit 41,

30751 Then, if the converting unit 42 determines that no error has
occurred in the data including the PCB, CID, NAD, and INF based on the biock EDC,
the unit adds preamble, synchronization code, and LEN to the head part of the block
supplied from the iSO processing unit 41. Further, the converting unit 42 caiculates a
frame EDC corresponding to the data including the LEN, PCB, CID, NAD, and INF,
and replaces it with the block EDC.

10076] Thereby, the converting unit 42 converts the block as shown in
Fig. 3A into the frame as shown in Fig. 3B and supplies it to the RF transmitting and
receiving unit 43.

10077] Next, Figs. 4A and 4B show that the converting unit 42 replaces

a frame from the RF transmitting and receiving unit 43 into 2 block,

i0



[0075]Then, if the convening unit 42 determines that no error has occurred in the data including the
PCB, CID, NAD, and INF based on the block EDC, the unit adds preamble, synchronization code. and
LEN to the head part of the block supplied from the 1ISO processing unit 41. Further, the converting
unit 42 calculates a frame EDC corresponding to the data including the LEN, PCB, CID, NAD, and NE
and replaces it with the block EDC. [0076]Thereby, the converting unit 42 converts the block as shown
in Fig. 3A into the fram&(@8ishownireFign86hand supiliés ittorthesRiE tramsfrttings dimd receiving unit

43. [0077]Next, KigsndArand413,shew thatihe converting.uaitdlreplaces 4 franaefrom the RF
transmitting and irekci?zi\gng unit 43 into a block. [0078]The frame shown in Fig. 4A expresses the same

frame as that shownfin ’Ié—L'lg. 3B. The block shown in Fig. 4B expresses the same block as that shown in
Fig. 3A. [0079]The con¢érting unit 42 dewstminesunihethedeammenor Wastisecarradn tive data forming

the LEN, PCB, GJRuNAT) tRneNF-ampetbasedron theframe, ERGas showk:inikiga4A supplied from

the RE transmitti} a% ceiving unj (51%%[008 1Then ikth convertin un't_.42.degermines that no
error has occurre%lg?r? t e%’edaﬁtglfﬁ\gm%%@'tpésﬁ Qe$i&e§;§m ﬁ[@ I\lf,&nlsﬁlglrﬂ% ?Rd:‘ yased on the frame EDC,

the unit deletes the preamble, the synchronization code, and the LEN added to the header or head
part of the frame suppliegkftom the1Rdn, transmitingrandueceingetii-4 Indurthersthesconverting unit

42 calculates a block EDC correspanding fo the data ingluding the iemaining PCE, CID, NAT). and
G g ‘ ey

INF, and replaces It with the frame EDC. [0081]Theréby; the converting unit 42 converts the frame as

shown in Fig. 4A5Rto theBlberss W’W?ié’%ﬁ"ﬁﬁ@@éﬁﬁﬁ&’#t@ &1dEHreeesEing unit 41,
[0082]Next, Fig. thshovis ar tcenfiguratidr éxamplepdtdietCioard 22nsmitting and receiving

unit 43, Further, the converting unit 42 caleulates a block EDC corresponding to the
data inciuding the remaming PCB, CID, NAD, and INF, and replaces it with the frame
EDC.

[0081) Thereby, the converting unit 42 converts the frame as shown in
Fig. 4A into the block as shown in Fig. 4B and supplies it to the ISO processing unit
41,

[08827 Next, Fig. 5 shows a configuration example of the 1C card 22.

[0683] The IC card 22 mncludes an RF transmitting and receiving unit
61, a 1S communication processing unit 62, a status memory unit 63, a JIS processing
unit 64, a converting unit 63, and an IS0 processing unit 66,

[00847 The RF transmitting and receiving unit 6] receives a frame from
the reader writer 21 which is ready for processing, for example, using the frame
communication scheme and supplies it to the IS communication processing unit 62.
Further, the RF transmitting and recgiving unit 61 transmits the frame from the J15
communication processing unit 62 using the frame communication scheme.

[0085] When a status iransition command {(e.g.. REQ, WUP, ATTR,
HLT, or the ike, which will be described tater} for transiting the status of the 1C card
22 is contained in the frame from the RF tansmitting and receiving unit 61, the JI§
communication processing unit 62 updates statps information held in the status

memory unit 63 based on the status transition command,



[0083]The IC card 22 includes an RF transmitting and receiving unit 61, a HS communication
processing unit 62, a status memory unit 63, a JIS processing unit 64, a converting unit 65, and an
ISO processing unit 66. [0084]The RF transmitting and receiving unit 61 receives a frame from the
reader writer 21 which is ready for processing, for example, using the frame communication scheme
and supplies it to the .11S communication processing unit 62. Further, the RF transmitting and
receiving unit 61 transiiit&the frambefibnitHE RS HEEMPRRATISBIIOR hPEceEsing Divitee?ngsing the frame
communication sehemading t{QQSHMAMhER @&status fransiion-cammandyerg. AREQ -MWUP, ATTR, FILT,
or the like, whichwill be.described later) ¢ E}{rﬁqﬂgﬁg{nigi t‘%?t%%gagfi IheIC card, 22 is contained in the
frame from the RE transmitting and receiving unit 6 ,%he XIS communication processing unit 62
updates status informafid#held in fi&€eatus nismbryCOmireE Bade a e e statusrifisition command.
[0086]The .115 gemmunication iy acessingilnitie 2 e onmsnpf otgBsing.colsespenting to the

commands defingd )3 X614, LEMEYSL WP ATTR, AALLET hie il b escrived e are

not originally defined in RS X 6319-4 87]1 Therefore; in the RS Communication processing unit
62 that performsaﬁijdé&egsing corresponding to the commands defined in JIS X 6319-4, typically, it may
be impossible to perforift§fiocessityeorts sponding tohy piseAd FRlcaned FIL K {0088]However,

according to the present disclosure, IS X 63%%H is:exiended. s hatd makReLessible to perform

processing corres;%ondin% to WUP, ATTR, and HLT evenin _thp 1S communication processing unit 62
that performs protessifgcoiréspshdingtd thE CEMMEHES AERRSHSHISOX §31874°1BD8o]Further,
according to the presentdigciasure;diookderrtomainidinethie Backeabetcompatibility with J1S X
6319-4:2005, REQ s eyfgorled bém;t%e:a@&m%égn?gpee@mgmgng&qrgy Es%zziﬂ@g%a-ﬁl wilbe
escribed later with.reference to Fjgs. : ermare, as the status_fransition commands,
there is DESELE%EEIb 8%‘%’%?‘1%? inr’Pgat %‘%%F%s}%f’%h%1%%%5%}2%50%%@% s}tlla%ta‘sgt%%ALT status
other than REQ. WU axEsiamd RER, and DE SELRCGHiddefimebein @804t EC:®444B-4. Therefore,
DESELECT is prpgessgd not by the J1S communication processing unit 62, but by the ISO processing

unit 66, which will be d@géiped Iatg{i. OOQlé V{\(Ihen the status information held in the status
memory unit 63 indicates

EADY sta %eg,nt ree, COem%alﬁ%gng |%Sr’lﬁ6?083@3fﬁnga?jnl gﬁ dsetermines
whether the proceESireFed ey et et ke flanfedireni e R E ansmittng anll receiving unit
61 (the command:iaxk aliewing 1| G/ Tard 22a:executey edstemminediprecessinglis a PICC identifier
matching commayid,containing 8,0 Lstsidentier for uniaye ideplifigation ofifglG.gad 22 or not

processing unit 62, but by the ISO processing unit 66, which will be described later.

i0091] When the status information held i the status memory unit 63
indicates READY status, the JIS communication processing unit 62 determines
whether the processing conumand contained in the frame from the RF transmitting and -
receiving unit 61 (the command for allowing the 1C card 22 10 execute predetermined
processing) is a PICC identifier matching command containing & PICC identifier for
unique identification of the IC card 22 or not.

(00923 Then, if the JIS communication processing unit 62 determines
that the processing command contained in the frame from the RF {ransmitting and
receiving unit 61 is the PICC identifier matching command, the unit supplies the frame

from the RF transmitting and receiving unit 61 to the JIS processing unit 64.



[0092]Then, if the JIS communication processing unit 62 determines that the processing command
contained in the frame from the RE transmitting and receiving unit 61 is the PICC identifier matching
command, the unit supplies the frame from the RE transmitting and receiving unit 61 to the 315
processing unit 64. [0093]Further, when the status information held in the status memory unit 63
indicates ACTIVE status, the .11S communication processing unit 62 supplies the frame from the RF
transmitting and receivitfjlnit 61 e corvehintannirésmation[0694] Partharmmoresthe KS

communication processiagnik6Zsupplies the framnediomihe: Hpigsessing: unioidsor the converting
unit 65 to the RFﬁ;[g%peri‘;rt(i)ggﬂ%q&receivingouni ng:cl:erl 0095 -IQF'K?E%‘"US memor %Ekt 63 holds the status

. . .. W : - ATAT o o . .
information |nd|cat|ngalﬂ1e status of the 1C Card € StatuS merﬁ(%??/vﬁﬁll% fiolds status information

indicating POWER OFF&tHtus in ddvhtiser{0bosfHemusereneastg it 642serdiths processing
corresponding taitherpreckasing: commanssidefineddniH &X H3ld:d.omtha framg.ag@ processing

object. That is, f(ara@ﬁﬂmptj%nmgcgi}ggplmgﬁsing unit 64 performs processing corresponding to the
commands defined in JIS X 6319-4 contained in the frame from the JIS communication processing unit

62. Further, the JIS pré¥¥ssing unit64 $&erBt88 Y fiaiheéohedinirity asistes&rga#osult obtained as a
result of processimijcand; shippties ivtatth& HSréammihication procegsing anik&2s @A87]The converting

unit 65 converts ihe frame Fam.ihe4ka:ppmynicalion processing unit 62 into a block like the

converting unit 42 in FIiIr%OZ(; and su pligeg, it to the 1ISO processing unit 66. Further, the converting unit
65 converts the block 5 the LSOMBroceSSiAt i it B6oh S RO EnRE A & (PRSIt RE the 715
communication geobessingumit- 68008 hed 8OIBrEcessiAgounit66 performsJpeedessing

corresponding to,precessing commands.definedin QLIRS 14443-4,00.8R10cka5:8.processing
object. That is, fc():r exam Ie(; th%lsgﬁ%roceag}nzg unit 66 _performs processing corresponding to
processing commanae BeRh &R TEBITEE TARA 4 EoftaiHed i e BB &thE Wonverting unit 65.
Further, the 1SO roBéssimtpumitBen generatas wmbldék conthinintealfraressing result-dbtained as a

result of the processingsanshsuRalies if:te SRRy RN, HAILEE:[DASIFUIheL the ISO processing
unit 66 updates tsflljgp : @%tg%oi{%fg_f@%éi%%d&‘é;%%gig%%glg\é%%%?“s held in the status memory unit 63 to
the status
i0097] The converting unit 65 converis the frame from the JIS
communication processing unit 62 into a block like the converting unit 42 in Fig, 2,
and supplies it to the [SO processing unit 66. Further, the converting unit 65 converts
the block from the ISO processing unit 66 into a frame, and supplies it to the JIS
communication processing unit 62. '
100981 The 1SO processing unit 66 performs processing corresponding
to processing commands defined in ISO/MTEC 14443-4 on a block as a processing object.
That is, for example, the IS0 processing unit 66 performs processing corresponding to
processing commands defined in ISO/AEC 14443-4 contained in the block from the
converting unit 65, Further, the ISO processing unit 66 generates a block containing a
processing result obtained as a result of the processing and supplies it to the converting
unit 65.
160597 Further, the ISO processing unit 66 updates the status
information indicating ACTIVE status held in the status memory unit 63 to the status

information indicating HALT status based on the DESELECT as the status transition



information indicating HALT status based on the DESELECT as the status transition command
defined in ISOIIEC 14443-4 contained in the block from the converting unit 65. [00100]Next, status
transition of the IC card 22 will be explained with reference to Fig. 6, illustrating example states of
operation and .transition between states or status. f00101]When the IC card 22 is not present within an
RE field (magnetic field) generated by the reader writer 21 or the like, for example, the status of the IC

card 22 is nametPINRFPOWER OB/ Statidt4ob topingdie hdabpd WEROEmStEngsivhen the IC card
22 is held over the reader writer 21 within the RE field generated by the reader writer 21 or the like, the

status of the IC card 2%55%555“8 frg\%kﬁ Wgﬁa&%c’f}xs(%ﬁ%'slt@ (I:aDr Ig,zs%a}ﬁué.zefpdoog.o%ln IDLE status,

when the IC card 22 is out of the eld generated by the reader writer ornt]ﬁe‘m(e, the status of

the IC card 22 trHERETrEnt ¥ CE LEaL o POWE RO BRSNSt b AT R LE Sestus, but also in
any of READY statusyrAGH{VE status, HALT status, or RS-ACTIVE status, which will be described

later, when the IC carqgeqs out ofhe REfieldgengrated by e reager wiiter 21,1 fhe like, the status
of the IC card 22 transits to POWER OFF status. 1001041 Further, in IDLE status, when REQ

(request commafdforelsEFeAEhe falms ) igribedibed ettt st frEI e & d22 transits from
IDLE status to READY iREQUES PENERaiis abREADY status. [00105]In READY-REQUESTED status

in READY status, wheﬁ)gp@jc carguagegargsg@i&%ﬁ r@@g@@sm\mg {@ecgi:vgngzg(% QLMWUP (containing
the PICC identifier of the IC card 22@, the statys. of the IC card 22 transits from READY-REQUESTED

status to READY-BEEURRE D Sitas S HEXDY- RECHESHE B Vb STals (5 EADV FECLARED
substate. [00106]Birtte sthies|C dard. 22trarismits Hle IEEPGIRsO b REQIDMERtier example, the reader

writer 21 acquires the @t@‘g}identif]igrfgfj;h-@callgsaca,[gnz%gq@t@ﬁg@%’nig,hﬁ{r%wﬁpg@ tp.REQ or WUP.
Thereby, the rea%%r\é\{éi(}%r 1 be omes a fe tq tr srpit roces; in gommy q%ss?g_ e like to the IC
card 22 using the“Ag§uired PICE dentifier. 0T E?éifﬁ%-@:“&ﬁﬁé@sfa’fué NREADY status,
when the IDLE status to POWER OFF status. Not only in IDLE status, but also in any of
READY status, ACTIVE status, HALT status, or JIS-ACTIVE status, which will be
described later, when the IC card 22 is out of the RF field generated by the reader
writer 21 or the like, the status of the 1C card 22 transits to POWER OFF status.
[G0104] Further, in IDLE statos, when REQ (request command) or WP
(wakeup command) is received, the status of the 1C card 22 transits from IDLE status
10 READY-REQUESTED status of READY status,
1061053 In READY-REQUESTED status in REATYY status, when the iC
card 22 transmits a response to the received RECQ or WUP {containing the PICC
identifier of the IC card 22, the status of the IC card 22 transits from READY-
REQUESTED status te READY-DECLARED status or READY-REQUESTED
substate to READY-DECLARED substate.
100106] Since the IC card 22 transmits the response to REQ or WUP, for
example, the reader writer 21 acqguires the PICC identifier of the IC card 22 contained
in the response to REQ or WUP. Thereby, the reader writer 21 becomes able to
transinit processing cominands or the ke to the 1C card 22 using the acquired PICC
identifier.
(001671 In READY-DECLARED status in READY status, when the

processing command contained in the frame received by the IC card 22 i5 2 PICC

14



processing command contained in the frame received by the IC card 22 is a PICC identifier matching
command, the status of the IC card transits from READY-DECLARED status to JIS-ACTIVE status.
Then, in JIS-ACTIVE status. when the IC card 22 performs processing corresponding to the
processing command and transmits a response to the processing command, the status of the IC card
22 transits (returns) from RS-ACTIVE status to READY-DECLARED status. [00108]Further, in
READY-DECLARPU statgshwaetreaptodessitigsconttirand coftdimedinime ke received by the IC
card 22 is not amc&m&wsmmm&ad THe, statusaf thesl GacarehZa mmains
READY-DECLARED lalls, ., [00109) In READY-DECLARED status, when, theC card 22 receives
REQ or WUP from theprea er?/vrlter 3’1 the Status of the IC card 22 transits from READY-DECLARED
status to READW@U‘EQTE@%&%?W?MPREWB‘YF{E@UES%i@éf@tﬂéﬁ t8'Fame processing in
the case where RIzQIerANTUR: igiecelvech IVIDEE stattis anddhe status transits from IDLE status to

READY- REQUESTE[? b°'1 rfonn%gm %Q]]gr%ﬂwyﬁ @ﬁssgar E@QD ig]ﬂ;aé%&gﬁ;éher of READY-

REQUESTED status or READY-DECLARED st air command) is réceived, a
response to FELCTHERALTSHEEd, s thare trreetas Bt ﬂﬁe‘*’l@ 9% AN WBHREADY status or
state to HALT staiusiof siateaj00ld dkuyrhee, h READYnstatUSTEWhEDACLRREMbute command) is

received, a response {g:/AKTR is tiansmified, aRdiken. dhe statis akthe IGcard 22 ransits from
READY status or state to ACTIVE status or state. [00112]In 'ACTIVE status, when the command

contained in the frahfd reCBivEI By e es QAT 22 |§‘%1‘°i5‘?8‘(§e%fs ]ﬁegigo?‘ﬁ%%dr?%ﬁfaf fiflg the PICC
identifier of the IRE&drd-RRCIheRIEDCstrd:2 2 pREfOP R PrOCESSIY serrespdnding feEtierprocessing

command, In thiggaseshe SRSl ;g@el9&@5&1@%{%@@&@%@1@%@ is ref@9143] In ACTIVE
status or state, when DESELECT is received a?res?gg%e to DE % tted and then, the

status of the IC Eatd 22 FARSIRS SRS PRI ST Atfesta T' status or state,
WUP is receivededomssgonse to WUP is transmitted, and then, the status of the IC card 22 transits

from HALT status to IDddristatus omSIBDY stats or READY state (in either of READY-
REQUESTED status or READY-DECLARED statug), when HLT {(halt command) is
received, a response to HLT is transmitted, and then, the status of the 1C card 22
transits from READY status or state to HALT status or state.

[0G111] Further, in READY status, when ATTR {attribute command) is
received, a response to ATTR is transmitted, and then, the status of the IC card 22
transits from READY status or state to ACTIVE status or state.

[00112] In ACTIVE status, when the command contained in the frame
recetved by the 1C card 22 is a processing command containing the PICC identifier of
the IC card 22, the 1C card 22 performs processing corresponding o the processing
command. In this case, the status of the IC card 22 vemains ACTIVE status.

{00113] in ACTIVE status or state, when DESELECT is received, a
response to DESELECT is transmitted, and then, the status of the IC card 22 transits
from ACTIVE status to HALT status,

[00114] In HALT status or state, WUP is received, a response to WUP is
transmitted. and then, the status of the IC card 22 transits from HALT statug o IDLE

status or state.



[00115]Next, reception processing of receiving a frame from the reader writer 21 or the like by the IC
card 22 will be explained. [001161Figs. 7 and 8 are flowcharts for explanation of an example
embodiment of reception processing. The example reception processing is started when a frame is
transmitted from the reader writer 21 or the like, for example. [00 I 17] On the assumption that the
status of the IC card 22 is ACTIVE status, READY status, HALT status, or IDLE status, the reception
processing will be expl8ihed. (001 YSFAT R G PiprEREE PAFSATIRG ARETEEBIRR et 61 receives a
frame (containing:frarmedERO)kirbmith&Cread e wititer 2aizamd. supplies it to the .11S communication

processing unit 62. The,¥ES communicatjon processing.unit 62.determines yhetheran error has

occurred in the frame or not based on the frame EDC from the RF transmitting and receiving unit 61.
[00119]At step 5ZGPHHREM P5 EEMHIIMELGT BrolBSETHG PRIt S PHEePRFREY thist S &fror has occurred
in the frame basetlon fhefiamedDEdfom theREtransmittng.alickrécehnanglaunit 61, the unit discards

(ignores) the frame frogh (he) RF ransitingAnd esehinauT Shandgnds o prgoessing

[00120]Further, at step it the 115 communication processing unit 62 determines that no error has
occurred in the st DESBd SR S BBHCR B e BE Barsimiting ara eeaiVify unit 61, and
moves the processing«d step 53. [00121] At step 53, the HS communication processing unit 62

reads out the status infegmetion held indhe Statiis MEmERKLRIL 63-ThHeniher LL5communication
processing unit 62 de%ermines the st%B(?}o; the |C c%d 22 1s ACTIVE st«’:}tus, READI\{Sstatus, HALT
0

AMeE (Containng rame I Writer 21, an

status, or IDLE status based 6n the réa Ut Sta %éelnf:orma iof. and Moves the 6‘?‘%(‘:essing to step 54.
[00122]At step S@mhenitaBearmsenication procddsing umrsRidetérmimes whetket thie command
within the frame feithe Rizd@nsmiting.and receiyingmpi:61 is:astatus dransiioprrommand or not.
[00123]At step 5& if eleS co muniggtion‘}gnrtggr%%%ilng unit 62 determines that the command within

the frame from th%’ﬁ%lctran%?{ﬁ? |!n(j‘:jn A r%%%wﬁg unit 61 is not a status transition command, the unit

moves the processing W;S]t%b 55. At step S2, if the JIS communication processing unit 62

determines that an error has oceurred in the frame based on the frame EDC from the
RF mransmitting and receiving unit 61, the unit discards (ignores) the frame from the
RF transmitting and receiving unit 61 and ends the processing.

{06126] Further, at step 82, if the JIS communication processing unit 62
determines that no error has occurred in the frame based on the frame EDC from the
RF {ransmitiing and receiving unit 61, and moves the processing 1o step 83,

(001213 At step 83, the JIS communication processing unit 62 reads out
the status information held in the status memory unit 63. Then, the JIS communication
processing unit 62 determines the status of the IC card 22 15 ACTIVE status, READY
status, HALT status, or IDLE status based on the read out status mformation, and
moves the processing to step 54.

F00122] At step 54, the JIS commusnication processing umit 62
determines whether the command within the frame from the RF transmiiting and
receiving unit 61 is a status iransition command or not.

(001233 At step 5S4, if the JIS communication processing unit 62
determines that the command within the frame from the RF transmitting and receiving

unit 61 is not a status transition command, the unit moves the processing to step S5.



[00124]At step 85, if the IC card 22 is in ACTIVE status, processing by the ISO processing unit 66 is
performed, and. if the IC card 22 is in READY status, command processing of performing processing
by the JIS processing unit 64 is performed. The details of the command processing will be described
later with reference to Fig. 8. [00125]At step 84, if the 115 communication processing unit 62
determines that the command within the frame from the RE transmitting and receiving unit 61 is a
status transition commi&hd4ihe unitirrenés. thdhplbcessidgso dvid Di s tersotecste 59 according to the

status of the IC cardsePsletarmines ikx the.Rreeessing, at sier83:400126] Thatds; fithe status of the IC

card 22 determlnc%g] -J;E‘arEQe processing at %tf% 83 is ACTIV Ysé%uﬁ th]% éJsIs%i commy ication processing

unit 62 moves the procesglngsts(s)nétep 88,1 II’EgAB(ﬁfesSt';g}%s,'movesst e processing to step 57, if HALT
status, moves theeppoeessingetaidedp Setharmdrimbe Breeasssg mives tirgpitodessing it step 59.
[00127]At step Sefdhacstatus. @f the IC card 22 is ACTIVE status. Accordingly, the 318 communication
processing unit 62 supplies.the frame from the trapsmitting and receiving unit 61 to the converting
unit 65. The convertin@éﬁ%iﬁ corg/%er%g%%eifraﬁn%eﬁefrgr% fhe' ﬁ%’%ﬁﬁ?n ﬁq%eé%ﬁ f)”r%tcg%sing unit 62 into
a block and suppliEaTite the ISoCprBes ey URf Fo forshfhewsmiramaditkily e block from the
converting unit 6misd ESEkiEGRthed SEqprocessing: w66 HiprsInB a-fesponset9dDESELECT via

the converting Unt,6 &g 13 cPmmL NiGAINATRCaRe O UL AR AN e RE ianspiiting and

receiving unit 61. Then, the ISO processing unit 66 generates status informatiort mdﬁ?ating HALT
status and suppl@s it to the status memory unit 63 for overwriting. Thereby, the status of the IC card
22 indicated by the stafi8 Informatitn: heldfintthesiatus memoryatit 63dransits fromACTIVE status to

HALT status. [0012Qlah sten.ay < theeammangdwitun e frame om e Rk, yapsmpitting and

receiving unit 61 is ATTR, the KS communication processing unit 62 transmits a response to ATTR via
the RE transmittifg ShtiBERHY UhtB COTHET HE T SMIsHINC AT S de &8ty uhit 62 generates
status informatioRddicading ACEIMEestatosard suppliésittethé Bifiswmemonywnito3 for
overwriting. Therghysssthestatygof the IC card 22 indicated by the status information held in the status

memory unit 63 transitf0 rIQEH REA%Y statgg t AC'I_'IVErstiatl{%. ‘[‘0%123,)0]Furtherv if the command within
the frame from the RE 'y { siep 56, the status of ihe card 22 s ACTIVE status.

Accordingly, the JIS communication processing unit 62 supplies the frame from the
RF transmitting and receiving unit 61 fo the converting unit 65. The converting unit
65 converts the frame from the HS communication processing unit 62 into 2 block and
supplies it to the 18O processing unit 66. \ o

[00128] If the command withir the block from the converting unit 65 is
DESELECT, the ISO processing unit 66 transmits a response to DESELECT via the
converting unit 63, the JIS comimunication processing unit 62, and the RY gansmitting
and receiving unit 61, Then, the ISO processing unit 66 generates status information
indicating HALT status and supplies it to the status memory unit 63 for overwriting.
Thereby, the status of the 1C card 22 indicated by the status information heid in the
status memory unit 63 transits from ACTIVE status to HALT status.

(001291 At step 87, if the command within the frame from the RF
transmitting and receiving unit 61 is ATTR, the JIS communication processing unit 62
transinits a response 1o ATTR via the RF transmitting and receiving uait 61. Then, the
JIS communication processing unit 62 generates status information indicating

ACTIVE status and suppiies it to the status memory unit 63 for overwriting, Thereby,
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transmitting and receiving unit 61 is HLT, the .115 communication processing unit 62 transmits a
response to HLT via the RE transmitting and receiving unit 61. Then, the 315 communication
processing unit 62 generates status information indicating HALT status and supplies it to the status
memory unit 63 for overwriting. Thereby, the status of the IC card 22 indicated by the status
information held in the status memory unit 63 transits from READY status to HALT status. [00131]In
READY-DECLARE ¥4ttt F@E@Dx(z%tﬁ’éﬁé‘?tﬁﬁtﬁé Bsniviah éniRithifcthédfehineifroftthe RE
transmitting and segeeivinguoit-akiis (REQEDAMWWMatheoSITopWRLRIcation processing unit 62 transmits
a response to REQ or WIJRvia th rapsmitti nd,receiving unit 61. Then, the 115
communication proces_hgi{r)l\jjgjg&nit 62%5%5§ia?és%ta%%%ﬁ%rmwé%6nn %{aiéiéat%eg ER%“A[%\? QUESTED
status in READY'SETE BhePsirspltaeites fldsstitisthnm s esiaa ravattitittt Fhereby, the
status of the IC cand:2i indicatedtbyitiievétale Rinfanmeation helderithg: status Mmoo y=unit 63 transits

ffom READY-DEGLAREDALAS 10 REARREQHESTER stalis L REAR SRS [9OL32IA! step 56,

if the command within the frame from the RE transmitting and receiving unit 61 is WUP, the ITS
communication proeE&XHYPaTE 82 tErt S PESBRE RPN iRehe RENFMEAfittihg and receiving
unit 61. Then, the/RS Eormiihichtord probe ssimg infih G2 cgerer atds statusninformatios indicating IDLE
status and suppligg,dt:1e.therstatiis memory Arit.63 for overwriting. Thereby, the status of the IC card
22 indicated by the status informatjon_held jn.the status memory unit 63 transits from HALT status to
IDLE status. [ooms]m@%%f 9, if gﬁ&’t%%ﬁ%#é%%%ﬁ%ﬁ”th?ﬁ*‘éﬁm@ Hor-the REYrarsitting and
receiving unit 61 4s"REG SIHWUR, e 3aGchmiiumicatitinp rodessing gnitie?! teRBMhits a response to

REQ or WUP viajthe Rz HransaitingRRcdeeeiMntnHirit 81.sHheR 1he 243, cammugigation processing
unit 62 generates.,st%ggsRipformation indif?atégg\f%g%%\(- EQ%JBES'I'IIE_eD {? atus in READY status and
i QRN

supplies it to the ‘status mer%}rsﬁﬁ e orrovervvritlngt. heré %/zf’the statu®BMHEfECard 22 indicated

by the status infaFPRESHHE HE 7 sy strsmoyaTe iariics How IDREQSIERIS B
READY-REQUESHEDhstaus nmEARY setatis i Thisdsdhe ndabihe.exampleveception processing.

[00134]Next, example details of ¢ d processing at step S5 in Fig. 7 will be explained. Fig. 8 is a
flowchart for an ae@a‘r??) I’gh &gp?g}rslé)t?g%eo chrr% n%%rﬂn iﬁ%%gaebgst}%%?tf 5135[AYS élp}lg%ff Eﬁee J1S

communication praEesEHie B2 fholasthelisrockBainy foEstepfadeording to thedidtus of the IC card
22 determined inRRSYEHTESSIRG dh StepD3 datkdg. 7. [00136]At step 531, if the status of the IC card 22

determined in the proc%iﬁg at step §§€i%§igf @es égél;%g %ﬁ%%&h%— SIS r%m%ténliﬁation processing

unit 62 supplies the frame from the RF transmitting and receiving unit 61 to the convening unit 65, and
moves the procel&iG TR B58Y oA 588 e UBMyBRTHEPURRCE™ CoHVE A% the frame from

the fransmits a response to WUP via the RF fransmitting and receiving unit 61. Then, the
JIS communication processing unit 62 generates status information indicating IDLE
status and supplies it to the status nﬁ:mory unit €3 for overwriting. Thereby, the status
of the IC card 22 indicated by the status information held in the status memory unit 63
transits from HALT status to IDLE status.

[001333 At step 89, if the command within the frame from the RF
transmitting and receiving unit 61 is REQ or WUP, the IS communication processing
unit 62 transmits a response to REQ or WUP via the RF iransmitting and receiving
uriit 61. Then, the JIS communication processing unit 62 generates status information
indicating READY-REQUESTED status in READY status and supplies it to the status
memory unit 63 for overwriting. Thereby, the status of the 1C card 22 indicated by the

status information held in the status memery unit 63 transits from IDLE status to
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RS communication processing unit 62 into a block and supplies it to the ISO processing unit 66.
[00138]That is, for example, the converting unit 65 deletes the preamble, synchronization code, and
LEN within the frame supplied from the :EIS communication processing unit 62 and calculates a block
EDC corresponding to data including the remaining PCB, CID, NAD, and INF. [00139]Then, the
converting unit 65 replaces the frame EDC supplied from the 515 communication processing unit 62

with the calculatéd-BIOERERIEJeRerates & Hibdk aniutippliss it thafad SO hroeessing unit 66.
[00140]At step 833¢tien iSédepriogessing unit 66 determines whether an error has occurred in the block

from the converting unit,65 gr not hased on t@%p[!lol%FDC cogtained in the black. from the converting
unit 65. Then. the 1ISO t|c¥))roc§ssing un%?é}é confirms that No error has oc Srﬁé%})(igr%l: ne%ﬁ'ock from the

converting unit 65 B4584 SHHeld dtigrmifatidn reit oafa menpinswizaienrbcessinto step S34.
[00141] Note. thatrakstep S33, if it may be impossible to confirm that no error has occurred in the

block from the convertipg,ygjt 65, %PJ%BKSE%,%Q%E@t?o%ﬂ-%@aﬁ&%‘%’c%%gL‘r%ﬁ': %P%_‘.T%;es possible to

confirm that no error has occurred in the block from the converting unit 65. [00142]At step 534, the
ISO processing Uit B PERBIMEFHFESBRIM P Pritasshbissd b tariTHRRES Befified in 1ISO/TEC
14443-4 containediastihe Bleek $BonFithe convening unit 65. Moreover, the received data is processed

after is has been convegtgdginto a diffgrgnkionmnat. (8.9, frem.adlS data frame t9,ap 430 data block).
[00143] At step 535, the ISO{_cg)Er%cessing unit 66 R(;nerates a block containing a processing result
e

obtained as a rediit oF e’ hioRessthg &t St&p 534" THAH s, B6r ExEIRPIE  tHa T SHPRF5&ssing unit 66
adds corresponding PTBp @D, tantaA Tt iNFREOHtaimifgtherdrosessiggnitstilt wbtained by the

processing at steRpm3fing unil00:ddhIhemhedSQnpiecrssiag unit 66 calculates a corresponding
block EDC based on tllg{)lg%g, PCB, CID, and AT) adds th,eggfliéulated b;?ck EDC to the INF to which
§ :

PCB, CID, and NAD have been addiet Farid -UBSTES R BISLk SHEHET A8 FEEUNYE e converting unit

65. [00145]At steh353@ahai etaveritgstingt 85tdelemiinesiwtetdndr ameinoithas becised in the block

or not based on thediaek P& from the ISO processing unit 66. Then, the converting unit 65 confirms
OE the] determination

that no error has occur &ﬂﬂ the blﬂ%(i];r% g}@g | ==Ot rocl%ssiﬂ itlm‘it6 gﬁ?ea%etg
result, and then, moves t EE&JI’OCESSII‘IQ to step S37. f@ﬁiﬁﬂ\lﬁte”t}hag a sﬁep @EWF it ‘may be
impossible to conTPRE AR R code, and LEN within the frame supplied from the JIS communication
processing unit 62 and calculates a block EDC corresponding to data including the
remaining PCB, CID, NAD, and INF.
i00139] Then, the converting unit 65 replaces the frame EDC supplied
from the JIS communication processing unit 62 with the calculated block EDC.
generaies a block, and supplies it to the ISO processing unit 66.
[601440] At step 833, the 180 processing unit 66 determines whether an
error has occurred in the block from the converting unit 65 or not based on the block
EDC contained in the block from the converting unit 65, Then, the 18O processing
unit 66 confirms that no error has occurred in the block from the converting unit 65
based on the determination resuit, and then, moves the processing to step S34.
[00141] Note that, at step 833, if it may be impossible to confirm that no
error has occurred in the block from the converting unit 65, a block is generated again
at step 532 until it becomes possible to confirm that no error has occurred in the biock

from the converting unit 63.
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error has occurred in the block from the ISO processing unit 66, a block is generated again at step 835
until it becomes possible to confirm that no error has occurred in the block from the ISO processing
unit 66. [00147]At step S37, the converting unit 65 converts the block from the 1ISO processing unit 66
into a frame and supplies it to the MS communication processing unit 62. [00148]That is, for example,
the convening unit 65 adds a preamble, synchronization code, and LEN to the block supplied from the
ISO processing unit 669&dd! calculatesreSiranie B0 Creonespantmgdadaine datssinotiiting PCB, CID.

NAT), INF, and addedihEN:d0Q0149Hhens theconvertingtniiapepiasssthe ¢aloylated frame EDC
with the block Elg,g)msgge(lji&q from thgslgﬁ)eprocez%i:n unit 66, and su I'e%afr me obtained as a

result to the JIS communlcgﬁtérf?’ ﬁ?gcessmgea‘ﬁeﬁ’ 55" ('.)‘ieg %& ]sst%rﬁ%%%, the S € tdMmunication
processing unit G2TSEsieY théframidosupplicd fometHe éunientiig unitb@Bate thsRE transmitting and

receiving unit 61. Then;thes RF transmitting and:receivingdnitotrasrsmiis-the framgisupplied from the
318 communicaggrr&ari)rocessin unit 62111‘%13!'3@ nt@ framegg)?ﬁtg%unication frame ?gdqr}(]ea'gurns the

processing to step SEINEi I:O%T(I)I%lr%ﬁ Further, at gtzéef)u e sta ﬁsmdqf&f‘ﬁés card 22 determined

in the processing alXsEp s K TR RERDY &R e tHe3rBoBdRmRGRicalio s o&Rsing unit 62
supplies the frameffbmihé:REHeansmiitio geand reaeiving tini-attmhe &S processing unit 64, and
moves the processing [‘(Fbﬁ{?ép 839T{]@Q}%%]@O?t}%c%g’s%gthgﬁtlég‘ zxri%%%z'%gc%?é 64 fetermines whether

the command compliant to ES X 6319-4 contained in the frame from t 15 commuriication

processing unit 8278 551 p8esq @8 B midten ind cHth AYARY BPHGE calouiptry 18k AT e 539. if die J1S
processing unit 64 deferminels RAat (B, cotrtantkeohepliatddd AiSuHGiadOstbdorttained in the frame
from the ES commupication,procrssing ik 62 is not a PICC identifier matching command, the unit

returns the processing to step 55 in Fig. 7. [00154]Further, at step 539, if the JIS processing unit 64
determines that [06143] At stEp 8346, the contverting unit 65 determines whether an error

has occurred in the block or not based on the black EDC from the 1SO processing unit
66. Then, the converting unit 65 confirms that no error has oceurrad in the block from
the ISQ processing uniy 66 based on the determination result, and then, moves the
processing io step 837.

[60146] Note that, at step S386, if it may be impossible to confirm that no
error has occurred in the biock from the 180 processing unit 66, a block is generated
again at step 835 until it becomes possibie to confirm that no error has occurred in the
block from the 15O processing unit 66.

[0Gi47] At step S37, the converting unit 63 converts the block from the
ISO processing unit 66 into a frame and supplies it to the JIS communication
processing unit 62.

f00148] That 1s, for example, the converting unit 65 adds a preamble,
synchronization code, and LEN to the block supplied from the 18O processing unit 66,
and calculates a frame EDC corresponding to the data including PCB, CID, NAD, INF,
and added LEN.

f00149] Then, the converting unit &5 replaces the caleulated frame EDC
with the block EDC supplied from the ISO processing unit 66, and supplies a frame

obtained as a result to the JIS communication processing unit 62.
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the command compliant to JLS X 6319-4 contained in the frame from the ES communication
processing unit 62 is a P1CC identifier matching command, the unit moves the processing to step 840.
[00155]At step 840. the 315 processing unit 64 generates status information indicating 315-ACTIVE
status and supplies it to the status memory unit 63 for overwriting. Thereby, the status of the IC card
22 indicated by the status information held in the status memory unit 63 transits from READY
(READY-DECLAREDY&iaflls to JL6SKETIVE S AR S B SBIAR Bieg5 8R4 318 5Eessing unit 64
performs corresporicing gprptessing basedvenitbesgofimaric dnplisanttiosEESdX6818¢4 contained in the

frame from the JI5 goMmLNIGRUANRIGRSRINAHALSA MBEOVEL (DR sacaied daliy the data frame is

ready for processing upon reception without conversion into a different data format. [00157]At step
842, the .115 proR8tin PP EA WEHE SIS H HARRE Cortian iy H BrSCRsURGHEEEBbtained by the
processing at stey 84inTthabisdsmexataphs. ithez)lG processing unit 64 adds corresponding
preamble, synchronizggigr;gode, FEMPEReC4B:, and-NARstr INFcontaining the.mrqsessing result
obtained by the Erocessin%at steQ35_4 4091%%@ the %]&rocessin unit 64 calculates a
corresponding FAREEDEHESEE on'the INE, ) PS(‘fﬁl.S Tand NAD G40 e Eafculated frame
EDC to INF to wihitlidprerminsléhesirronhfomizétidit codenit@n apCBCiy, andoNADMRaVe been added,
and supplies a framesabtained asalasyikioiheBe cormuymcation processing unit 62. [00159]At step
543, the 315 communjgation processin it 62 supplies the fr upplied from the ES processing
unit 64 to the RF tranirgngﬁé%]g and%étgg%%ﬁ%t%glp ﬁ%sﬁfn t (%ng ﬁ%ﬁ@ﬁ?tetfnﬁhgtngﬁtgﬁéeiving unit 61
Transmits the fragregupptiser ftsin the' 31 S*prodéssingined4iusity thetraie cBmmitnication frame.
[00160] At step Bddmthe S procassing el 64 BensmRies statsninfasnation dngicating READY status

(READY-DECLARED sigiue) and syt (p fhe Sy memon Yaies fveprying. Thereby, he

status of the IC card 22 indicated status Information held In the status memo%unit 63 transits

from AS command compliant fo JIS X 63194 C-OA@YFWEE%'[&ES{{@TRE%W ‘éfat _ After the
processing at stefrbdidientds, thealipracessingunitréddeatisnnsdheproeessingdadstep 55 in Fig. 7.

[00161]At step 5136%’{ !‘E&ﬁs%@tﬁ%cggsmg t!}cgtgj?‘gg i%%%?%‘?rmmd in the

(001543 Further, at step 539, if the IS processing unit 64 determines that
the command compliant to JIS X 63154 contained in the frame from the JIS
communication processing unit 62 is a PICC identifier matching command, the unit
moves the processing to step 540.

F001335] Al step 840, the JIS processing unit 64 generates status
information indicating JIS-ACTIVE status and supplies it to the status memory unit 63
for overwriting. Thereby, the status of the IC card 22 indicated by the status
information held in the status memory unit 63 wansits from READY (READY-
DECLARED status to JIS-ACTIVE status. '

[00156] Af step 541, the JIS processing unit 64 performs corresponding
processing based on the command compliant to JIS X 6319-4 contained in the {rame
from the JIS communication processing unit 62. Moreover, the received data in the
data frame is ready for processing upon reception without conversion into a different
data format,

[006157] At step S42, the JIS processing unit 64 generates z frame

containing a processing resuit obtained by the processing at step S41. That is, for
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processing at step 53 in Fig. 7 is HALT status or IDLE status, the .115 communication processing unit
62 returns the processing to step 55 in Fig. 7. [00162]As explained above, in the example reception
processing, the status of the IC card 22 is transited in response to the status transition command.
Further, in the command processing in the reception processing, the IC card 22 functions as an IC
card with a frame as a processing object in READY status, and functions as an IC card with a block as
a processing obfeébRieABT N esasgne unfobh 68k THErsrOR T PERERIpleYIphtRRZT ®ard 22, for a
frame and a bloekdsaving vifferens, datarstiueturescondanmatse saHesRemiNg-prasessing can be
performed. [OO1?ré]§,g%gﬁggf%t%égmple, when the IC card 22 is in ACTIVE status, the converting unit
65 converts the frame from the reader writer 21 into a block that can be processed by the ISO
‘processing unit 66 and®dtRlerts the'Blo&le FIOMPEE TG PHOIsSiFY @ikt BGIRtsPA e that can be
transmitted using-4he flame:edmmiuaicatoscheme {165 khereitara: hetween the.teader writer 21

and the IC card g2 0logks 9@%9%@9&?@1&%%@%&%%}{9&4&%@“%?9) Laing e frgme

communication scheme for transmission and reception of frames. [00[66]Further, in the example
command proce®&ih§ethadsteid qurairad ¥BnoBAae ifts b dk G I8 s Bt the confirmation

that no error hageceuiredrin dhe block after conversion is ma_de at step 533. [00167]Therefore, at step
534, processing can bgypegfprmed.on dhehlagk altescanveisionnadich.aq erqphias occurred,

[00168]Furthermore, in the example command processing, a block is .
the frame supplied lrom the JIS processing unit 64 to the RF transmitting and

receiving unit 61, Then, the RF transmitting and receiving unit 61 wansmits the frame
suppiied from the IS processing unit 64 using the frame communication frame.

[001606] At step S44, the JIS processing unit 64 generates status
information indicating READY status (READY-DECLARED status) and supplies it to
the status memory unit 63 for overwriting. Thereby, the status of the 1C card 22
indicated by the status information held in the status memory unit 63 transits from JIS-
ACTIVE status to READY status. Afier the processing at step S$44 ends, the JIS
processing unit 64 returns the processing to step 85 in Fig, 7.

[00161] At step 831, if the status of the IC card 22 determined in the
processing at step S3 in Fig. 7 is HALT status or IDLE status, the JIS communication
processing unit 62 returns the processing to step S5 in Fig. 7.

[06162] As explained above, in the example reéeptisn processing, the
status of the IC card 22 is transited in response to the status transition command.
Further, in the command processing in the reception processing, the IC card 22
functions as an 1C card with & frame as 8 processing object m READY statgs, and
functions as an IC card with a block as a processing object in ACTIVE status.

{00163] Therefore, for example, in the IC card 22. for a frame and a
biock having different data structures or formats, corresponding processing can be
performed. .

[00164] Further, for example, when the IC card 22 1s in ACTIVE status,
the converting unit 65 converts the frame from the reader writer 21 into a biock that

can be processed by the ISO processing unit 66 and converts the block from the 1SO



generated at step 535, and the confirmation that no error has occurred in the generated block is made
at step 536. [00169]Therefore, at step 537, the block in which no error hasoccurred can be converted
into a frame, [00170]In an example embodiment ITS X 6319-4 may be extended so that both reader
writers, of the reader writer that transmits commands defined in JIS X 6319-4 and the reader writer 21

that transmits cogngewaanysud%wagoig rgﬁ(})ﬂ/nggml}ﬁ}4r§lﬁélmcﬁaeg Bgrfot%@ Qoncontact near-field wireless
communication B e AR e CommURICALSH Schema i the 1e card 22 (00171 That is, for example,

in this example erdssdiment, J1S X 6319-4 is extended to include the above described ATTR, WUP,

and HLT as commandgdefined inthlB%5348-4nand thad:| S:eemmunicatiorcpregessing unit 62
performs processing corresponding to the cammands defined in extended ITS X 6319-4. Thereby, the
ITS communicast%’ ﬁ%%@e%s?ﬁ&sﬁ%% éﬁngarﬁcﬁlﬁd%]t%&% g“%tcé%?%? tﬁg %‘%ea?gln%uggg%%ing to the above
described ATTReWHORFESIETOI00 FRfRiigiefifiéricin this example embodiment, REQ etc. defined in
us 6319-4 are extendegtsssthat thevhpekwargcermpatibiitynatia 34b:.%H31 944:2006€an be maintained.

[00173]Next, Fig, 3 shows AN examnle gl foymat of %@%%%%%%Qﬁ% 312 86313, [00174]The REQ

in Fig. 9 includes dfnt%yh%e?% command code, system code, request code, and time slot code.
[00175]The exarfishs «bihtitatert stie reBarfe™ vorfra Y8R quoted by expresses a hexadecimal
number. 100167] Therefore, at siep 334, processing can be performed an the

block after conversion in which no error has occurred.

00168} Furthermore, in the example command processing, a block is
generated at step S35, and the confirmation that no ervor has occurred in the generated
block is made at step 830,

1001691 Therefore, at step S37, the block in which no error has occurred
can be converted into a frame.

[0G170] In an example embodiment, HS X 6319-4 may be extended so
that both reader writers, of the reader writer that fransmits commands defined in JIS X
4319-4 and the reader writer 21 that transmits commands defined in ISO/IEC 14443-4,
can perform noncontact near-field wireless communication using the frame
communication scheme in the 1C card 22.

[00171] That is, for example, in this example embodiment, HS X 6319-4
iz extended to include the above described ATTR, WUP, and HLT as commands
defined in JIS X 6319-4, anéd the JIS communication processing unit 62 performs
processing corresponding to the commands defined in extended JIS X 6319-4.
Thereby, the JIS communication processing unit 62 can update the status of the 1C
card 22 according to the above described ATTR, WUP, and HLT.

[60172] In addition, in this example embodiment, REQ etc. defined in
JIS X 6319-4 are extended so that the backward compatibility with JIS X 6319-4:2005
can be maintained.

{00173} Next, Fig. 9 shows an example of a format of REQ extended in
JS X 6318-4,



[00176]The example system code includes a fixed value and AF1 (application family identifier). The
fixed value is set to "AA". In the system code, API is set to "Fr when a field is not specified. [00177]An
is a value compliant to the definition of 1,SO/IEC 14443-3 CRS X 6322-3). In API, "00" and values
having low four bits of zero are not used. [00178] Further, in order to maintain the backward
compatibility with JIS X 6319-4:2005, also "FIFE' is a value of a system code that does not specify a
field in addition to the &8 codé ™ARER n[OF1 79PwHen e regjuestsarbdadeo@rsinindicates that
REQ has compaiiaiityauith B Qrdefineddntds X 63194:2005. Further, when the request code is "01",

the request code indic\:ﬂfﬁ@ﬁg&at a system che |nforr51at(pn flelcg lsozadd res e to REQ.
[00180]Furthermore, e requeﬁ'set}%g els 8& the ?ésqsﬁegt code?ﬁ%féﬁ%gt at transmission

protocol capability fSRieRfEd BE*aresp MEB e REQ. [00181]In the request code, "03" to "FF" are RFU
(reserved for future usg)if@0182] The timeslotsadea indicates.the maxwmumuealie ofithe time slots that

the IC card 22 shyid acgammodate s heine slat cade. ank ok 00 ndicating ane time sior, 01

indicating two time slots, "03" in |cat|n%jdour time sots "07" indicating elght time slots; or "OF"

indicating 16 tm@@l&é"‘ﬁf’dfﬁe"@ﬁi’dcﬁ? s[5 1#581R6Ext, Fig. 10 shows an example of a response to
REQ. [00184]The exarntpléTesponsilito REQshewpiiin feghd fndludes 199yi80f tesponse code, 8

bytes of PICC idepiifiess B Bytes afiresponse 1nedeachinion 204 Q0ye 9F ghyles of request data.
[06178} Further, in order to maintain the backward compatibility with
JS X 6319-4:2005, also “FFFF” is a value of & system code that does not specify a
field n addition 1o the system code "AAFF”,
160179] When the request code is “007, it indicates that REQ has
compatibility with REQ defined in JIS X 6319-4:2005. Further, when the request code

is “017, the request code indicates that a system code information field is added o 2

response to REQ.

[00180] Furthermore, when the request code is “027, the request code
indicates that transmission protocol capability is added to a response to REQ.

{00181} In the request code, “03” to “FE™ are RFU {reserved for future
use).

[00182] The time slot code indicates the maximum value of the time

slots that the IC card 22 should accommodate. As the time slot code, any of “007
indicating one time stof, “01” indicating two time slots, “G3” indicating four time slots,
“07” indicating eight time siots, or “0F” indicating 16 time slots may be employed.

[O0G183] Next, Fig. 10 shows an example of a response o REQ.

[00184] The example response o REQ shown in Fig, 10 includes | byte
of response code, & bytes of PICC identifier, 8 bytes of response time descriptor, and
byte or 2 bytes of request data.

[00185] The response code is set to “017. The PICC identifier is an ID
for identification of the 1C card 22.
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[00185]The response code is set to "01". The PICC identifier is an ID for identification of the IC card
22. [00186]The response time descriptor is 8 bytes of information used for calculation of the response
time of the IC card 22, and the high (leading) 2 bytes are respectively set to "FF", and the lowermost 1
byte is set to "Fr. [00187]When the request code contained in REQ is "01', im example, the request
data is (data representing) a system code information field. [00188]Further, when the request code
contained in REQ is "09%¢f bxamples thievequiest ¢raearn{datbrepreSafitimg)ieramsission protocol
capability. [0018@JRexsoFig ik showsean-examplecala BICG idsntifier captainedinaresponse to REQ.
[00190]The exar;gjgle R!gc idemg ier is.a numeric g/talllée of 8 by{;tglgpand the leading 2 bytes are "02FE"

. ively sei d. ; <) i P
and the remaining y i/teﬁs"grteoa I Gentification number for identification of the IC card as PICC.

[00191]In the PICC idefftifar, it mayse Hhosxibtet ese yoatokscs Bierthah the kaning 2 bytes of
"02FEl- are usedhifrihe:cammupicationsystem difiesentdromtheicemiunication system 1 to which the

embodiment of the inveptign is ap Iil%g or, tpe Iiﬁye, and {[hugé values gtheﬁ an 83-':%:- are not assigned
to the leading 2 bytes.ﬁ)'a 0192‘Jlfk-)\}]lexte,r ’F‘ivg1.eriZ%hrngugsaﬁoexacomnp € Of A response time descriptor
example, the request

ata is (data representing) transmission protoco! capability.

[00189] Next, Fig. 11 shows an example of a PICC identifier contained
in a response to REQ.

[00190] The example PICC identifier is a naumeric value of § bytes, and
the leading 2 bytes are “02FE” and the remaining 6 bytes are a PICC identification
number for identification of the IC card as PICC.

§G01914 In the PICC identifier, it may be possible that the values other
than the leading 2 byies of “02FE™ are used in the communication system different
from the communjcation system 1 1o which the embodiment of the invention is applied
or the like, and thus, values other than “02FE" are not assigned to the Jeading 2 bytes.

[001923 Next, Fig. 12 shows an example of & response time descriptor
contained in a response to REQ.

1001933 The example response time descriptor s a vafue of § bytes used
for calculation of the response time by the 1C card 22 for the received command,

001541 in the response time descriptor, the leading 2 bytes are set to
“FFFF”. Further, the lowermost byte BY 1s reserved for future use, and should be sst
to “FF",

(00195} In an example embodiment, the IC card 22 functions as either,
an IC card that precesses a frame, or an IC card that processes a block depending on
the status of the IC card 22. However, in place of the IC card 22, the reader writer 21
may be adapted to function as either of a reader writer that processes a frame or a
reader writer that processes a block depending on the status of the reader writer 21.

001561 In this case, the reader writer 21 can perform noncontact neas-
field wireless communication using the frame communication scheme with an IC card

that processes a frame or an IC card that processes a biock.



contained in a response to REQ. [00193]The example response time descriptor is a value of 8 bytes
used for calculation of the response time by the IC card 22 for the received command. [00194] In
the response time descriptor, the leading 2 bytes are set to "FFFF". Further, the lowermost byte B7 is
reserved for future use, and should be set to "FF. [00195]In an example embodiment, the IC card 22
functions as either, an IC card that processes a frame, or an IC card that processes a block depending
on the status of the ICI€8I#R2. HoWakyr, in plhice oitimdel Corardi2itheincaddprwsiter21 may be

adapted to functignas®ithen ekavepdarwilerihat precessesAlame ahasaadesmeier that

processes a block depning o the stas ofthe reader wrier 21, ., 001961 In tis case, the reader
writer 21 can perform noncontact near-field wireles commgnlcaﬁon Using the framé& communication
scheme with an fereaitedfat protesssig frasaoramn@iegdentivitprocesses a block. [00197]Further,

in this example embodigoen, since blasks-aradransmitiot: andJseseivedusing:thadame
communication seheme commands defined in ISQUEG 78165408 the like, for, xample, may be
included in the blocks and transmitted and received using the frame communication scheme.
[00198]FurthermGhET s BRAMBlasH It iy sabefints ey Shdnpledcocdit 22 that transmit
and receive blockswusingahe frésie: cammunication sghemenhavelbaen explained shawever, various
embodiments may be applied to any communication device that transmits and receives blocks using
the frame communication scheme. [00199]Further, in an example embodiment, XIS X 6319-4 is

extended so that procé€8ing corre oIy &b VTR AT HE 7 & it pEPEiformed in the JIS
communication probesgingstinit G2-¢habperforMsIProdassingdddiresporiding tortommands defined in

HS X 6319-4, haweyer . Jahlimiechte-0akii00200H hat j5. LS RAMRIE XI5 X f3ddAmay be extended
so that processing corresponding to not only 3A/UP, ATTR, and HET but also DESELECT can also be

Y K,
performed in the“J TETEBMATRTEANON protesSiRgft gt limited to that,

[60200] That is, for example, JIS X 6319-4 may be extended so that
processing corresponding to not only WUP, ATTR, and HLT but also DESELECT can
also be performed in the JIS communication processing unit 62.

100261 In this case, the S communication processing unit 62 can
update stafus information held in the status memory ueit 63 according to not oniy
WUP, ATTR, and HLT but also DESELECT. Accordingly, when the status transition
command is DESELECT, the status information can be updated more rapidly
compared tc the embodiment that supplies the DESELECT from the IIS
communication processing unit 62 1o the ISO proecessing unit 66 via the converting
unit 65,

1002021 Further, in this example embodiment, the biock compliant 1o the
prescription of 1SO/AEC 14443-4 1s converted into a frame, however, a block to be
converted into a frame is not limited to that. That is, for example, blocks having any
data structure can be employed as long as the blocks can be converied into frames by
the conversion method that has been explained in Figs. 3A 1o 4B. In this case, the data
structure of the block is extended {changed) in the prescription of ISO/IEC 144434,

[062603] Furthermore, in this exampie embodiment, the frames compliant
to the prescription of JIS X 631%-4 are passed between the readér writer 21 and the 1C

card 22, however, frames to be passed are not limited o that. That is, for example,
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[00201]In this case, the JIS communication processing unit 67 can update status information held in
the status memory unit 63 according to not only WUP. ATTR, and HUT but also DESELECT.
Accordingly, when the status transition command is DESELECT, the status information can be
updated more rapidly compared to the embodiment that supplies the DESELECT from the JIS
communication processing unit 62 to the ISO processing unit 66 via the converting unit 65.
[00202]Further, fetris ximple dmbseiive senthreshipiekecamiohant toethiemsreseristiorsast ISO/IEC
14443-4 is convested-te: a-lamesiboweaverhaiblogk o be . eanverteddate ahame ds mot limited to that.
That is, for example, blocks having any data st be employed as long as the blocks can be
converted into g]ép?nmgs%?gt(ngg ?5%?/%%%%%% %’g’%%g&%qsﬂ%een explained in Figs. 3A to 4B. In this
case, the data structurd@®the blodkeié Ssaabrisditenapg sticirfraprRs dripterire MSOREC 14443-4.
[00203] Furthermesardn thissexample ierabadimest-thedramescarapliankiothespreseription of BS X
6310-4 are passed heeen e saderrier.2h,and NeAD Gard 22, Doweendrames (o be passed

are not limited to that. That i, for example, ffarmes havingany data structure can %gaemployed as
long as the framESEARDHEFHEEH Bekvedr tia Pelie rarmteies Parftf t(RE 10 Baf 8% h this case, the
data structure ofrthredramenisiexténded imxtheprascriptionoindl SH¢6034:%4. [RORA4INext, the above
described series; of gxample processing may be executed by specialized hardware or executed by
software. When the series of processing is executed by software, programs forming the software are

installed from a recordfigfRedium ifa 'SoSEane d* ST L SHiPRterdre f6PBREFN BBt a

general-purposecsesputier divak daséxdceriesvenaussfimgctions when various programs are installed.

[00205]Fig. 13 shows ggapfiguratign-exampieaf-a.cQmpuies hatsxecutes-ihe ahoverdescribed series
of processing. [00206§A CPU (central processing émit) 201 executes various kinds of processing
Yy

according to pro§iaime Koted s ROMLPEESERY Menon)) 252°orY ststage’uiiit 268. In a RAM
(random access vy 2808, plograivsvhindrdata escesutechioyythetC R @@ aredappropriately stored.

These CPU 201 RM202¢anthRAM 203 may-he mutkally pannesteddy adwis@04,400207]Further,
an input/output interf, 205 is connected to the CPU 201 via the bus 204. To the input/output
RENPIE A% Bt S04

interface 205, an input unﬂa%glf}nué u frfang Cteeﬁ?bcga?r?ffsa mouse, a microphone, etc. and an output unit

207 including a displayl{8?8peaker Fatdenrs donmeetad MréeROP 20 toexetités bafdls kinds of
processing in responserte semmandsHiampuiramihediudt onit 206pThen. the kR0l outputs
brocessing resulie/Rie PR 2R EnIR0R08ING SIRIBaR R #PR SORNECEEHIQ, (e Inputioutput
speaker, eic. are connecied. The CPU 201 executes various kinds of processing in
response o commands input from the input unit 206. Then, the CPU 201 outputs
processing results to the output unit 207,
[00208] The storage unit 208 connected to the input/outpur interface 2035
includes a hard disc, for exampie, and stores programs execuied by the CPU 201 and
various kinds of daiz. A communication unit 209 may communicate with an external
device via a network such as Internet and local area network,
160209] Further, programs may be acquired via the communication unit
209 and stored in the storage unif 208,
[00210] When a removable media 211 such as a magnetic disc, an
optical disc, a magnetooptical disc, or a semiconductor memory is mounied, a drive

210 comnected to the inputioutput interface 205 drives the media and acquires



includes a hard disc, for example, and stores programs executed by the CPU 201 and various kinds of
data. A communication unit 209 may communicate with an external device via a network such as
Internet and local area network. [00209]Further, programs may be acquired via the communication unit
209 and stored in the storage unit 208. [00210]When a removable media 211 such as a magnetic disc,
an optical disc, a magnetooptical disc, or a semiconductor memory is mounted, a drive 210 connected
to the input/outplivBiterfaee PO5Emved theimediasAd et guises prstianrscdiasiated fecorded therein.
The acquired pr@@r&ﬂﬁﬁgaaﬂt(iasaaﬁr@t&faﬂmmﬁ@ tbeistorage unit 208 and stored according to need.
[00211]The recording }l thatTBecords programs that can bgslnstalled in a comg)uter and executed
esth

d 1
by the computer include removable media 211 such as a ma g%m%c alsc ?ncfjudlng a flexible disc),

an optical disc (iRetitfihd & CHIRBMIEHPSC BistsredtroHly TRBHfo Ny atPetvmcgital versatile
disc)), a magnetpoiptieal diacn{iactiditig amdMB{minikaist) )dithe ROMIR02iin Whickipragrams are

temporarily or pesmARRAY.Iecarded. ahard i {auming e Siorage. R 208, grdfiedike. Recording of

programs in the recordlng medium € pertormea using a ered°or wireless communication

medium such asM%ﬁ%@%éﬁ?l‘l‘ﬁyﬁﬁ&w&%&iﬁf?&@f?ﬁ@gMéa%%ﬁ%ch/%“tﬁé“&)mmunlcatlon
unit 209 as an interfacposuidh ayaroutehanchaiaiodiend dcedrdimgaGneed@s:sh@WH én Fig. 13.

[00212]n this Spcﬁ@'fi'@@“RQec&*&%&’é?‘BP&JPa&E‘%Q%hQ‘?@SJﬂQSQ nine-flawaehasiscontaip;yarious processing

that is time-sequentially performed, however, the p rocessmg} IS not necessarily time- sequentlally

performed, and My b& ﬁvéﬁg%‘éﬂﬂuﬁﬁ?gﬁgl*BTC%W&\ﬁ%‘i?aﬁﬁ/ GUATEIEGRRET, [ATHE sBecification, the
system refers to ¢ ntird iapperétustincludingpluralidevicesi [§021 4]l trghtuldsbe:understood that

various changes,ang moadificatiansctothepresently pietareed gmbodiments described herein will be
apparent to those sklllig@w Te art Such changes and modlflcapons canb m[;%gdm lthout departing

from the spirit and sco he preser}ft1 B?gc e er EndWithSut §imine ing-its inténded
advantages. It isfipeseforecteindedotsarrstickrechbagesiandraodifidations beddveradtby the appended

claims. the processing is not necessarily time-sequentially performed, and may be performed
in parallel or individualiy. -
[00213} Further, in the specification, the system refers to the entire
apparatus iheluding plaral deviees. |
[00214] It shouid be understood that various changes and modifications
to the presently preferred embodiments described herein will be apparent to those
skilled in the art. Such changes and modifications can be made without departing {rom
the spirit and scope of the present subject matier and without diminishing its intended
advantages. 1t is therefore intended that such changes and modifications be covered by

the appended claims.
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CLAIMS The invention is claimed as follows: I.A system for data communication, comprising: a first
device including: a transmitter for transmitting data; and a first processor operably coupled to
the transmitter, the first processor preparing data for transmission in at least two states of operation
including a ready state and an active state; and a second device including: a receiver for receiving
data; a memory device: and a second processor operably coupled to the receiver and to the
memory device, the second processor providing:mgﬁé least two states of operation including the ready
state and the active state for processing the received data upon reception of the data: wherein, in
the ready state, the receivededata isciaiady fofopregessing upon reception of the data; wherein, in
the active state, the received data is converted into a different format prior to processing upon
reception of the data; - whérSitet&fifarsroeagtetisrovidigs t8¢he transmitter and the transmitter
transmits (i) first data assaciated withdhe ready state, which is ready for processing upon reception, (ii)

a first transition command aw&i%%w&@&qg&%i&m&g&f&gm the ready state to the active state, (iii)

second data associated with the active state, which is converted into a different format upon reception,

and (iv) a second transition CorTRAEF S HRTERAY RNt A S TG HEntthEr sictivesstite to the ready
state; whereiprtheirgcdivebr eceivésian th providesvtosthe ssetareirncedstinghe-frst data, the first
transition command, the second.data, and the second transition command, and the second processor
causes data indicative of the af least one transition command to be stored in the memory device; and
wherein the second préc&¥88 R 5 BERELES the first data in the ready state, (i) transitions to the active
state based on the first transiieretentmesdy (i dprocesses the

2 memory device, and
a second processor operably coupled to the receiver and to the memory

device, the second processor providing the at least two states of operation ncluding
the ready state and the active state for processing the received data upon reception of
the data;

wherein, in the ready state, the received data is ready for processing upon
reception of the data;

wherein, In the active state, the received data is converted imtc a different
format prior to processing upon reception of the data;

wherein the first processor provides to the transmitter and the transmitter
transrnits (3) first data associated with the ready state, which is ready for processing
upotn: Tecaption, (i) a first transition command associated with transitioning from the
ready state to the active state, (i1} second dats associated with the active state, which is
converted into a different format upon reception, and (iv) a second transition command
associated with transitioning from the active state to the ready state;

wherein the receiver receives and provides 1o the second processor the first
data, the first transition command, the second data, and the second transition command,
and the second processor causes data indicative of the at Jeast one transition command
to be stored in the memory device; and

wherein the second processor (i) processes the first data in the ready state, (i)

transitions to the active state based on the first transition command, (iii) processes the
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second data in the active state, and (iv) transitions to the ready state based on the second transition
command. 2. The system of Claim 1, wherein, in the ready state, data is processed using JIS X
6319-4 protocol. 3. The system of Claim 2, wherein in the ready state, upon reception of the data
the received data is formatted according to the .115 X 6319-4 protocol. 4. The system of Claim 1,
2, or 3, whereinsecondietreadiestaty it esd (Epdysregueste ths ubsiatean daakadykdeclared sub
state; in the teady-requested substate, a response including an identifier is provided to transition
into the ready-declared substate; and in the ready-declared substate, processing is performed
when a processing command including the identifier is received. 5. The system of Claim 4,
wherein in the ready-declargdssysiiater theiprocessteig, canipand inghieiagdhe jeenatifier causes a -
transition from the r%?g%-gffé%redo%%]state to a ES-active state, in which the processing is performed.
6. The system of Crait 24 or , Wherein the ready-declared substate causes commands to be
processed and responses to be foiflied using JIS X 6319-4 protocol. 7. The system of any one of

the preceding claims, svherejig, idhe activastatendalaisirocrssed-UsiRg atsash engof ISO/IEC
7816-4 protocol .and 1SO/|IEC 14443-4 protocol. .. 8. 'ﬁ% stem of Claim 7, wherein in the active
state, upon recéBfoRoFHY a’gt?fﬁéofg%éﬁ‘??%ﬁ%?é@%% i@éd 2¢CotAMRE 8 a protocol other than the
at least one of ISO/IEC 7816-4 protocol and ISO/IEC 14443-4 protocol.

4, The system of Claim 1, 2, or 3, wherein:

the ready state includes a ready-requested substate and a ready-declared
s.l'ibstate;

in the ready-requested substate, & response including an identifier is provided
to fransition into the ready-declared substate; and

in the ready-declared substate, processing is performed when a processing

command including the identifier is received.

5, The system of Claim 4, wherein in the ready-declared substate, the
processing command including the identifier causes a transition from the ready-

declared substate to a JIS-active state, in which the processing is performed.

6. The system of Claim 4 or 5, wherein the ready-declared substate causes

commands to be processed and responses to be formed using JIS X 6319-4 protocol.

7. The system of any one of the preceding claims, wherein, in the active
state, data is processed using at least one of ISO/IEC 7816-4 protocol and ISO/IEC
144434 protocol.

8. The system of Claim 7, wherein in the active state, upon reception of
the data, the received data is formatted according to a protocol other than the at least
one of ISO/IEC 78164 protocol and ISOAEC 14443-4 protocol.



9. The system of any one of the preceding claims, wherein at least one transition command causes a
transition to a halt state, which prohibits a direct transition from the halt state to the ready state and
from the halt state to the active state. 10. The system of Claim 9, wherein the at least one
transition command includes a third transition command and a fourth transition command, the third

transition command causingraetrassitiost tontheraadysiatarde thahakbpiaie angihesfeurth transition

command causing g fiansifion from e acliue.siate o Ihe all gfate, o, L. Hhe system of Claim 10,
wherein a third transition command causes a transition from the halt staté to an idle state, which allows

for a direct tranditisififio froth el e Ststebetéotie readlysttateshBet: dre dribuattitettaribitioni:command.

12. The system gfiany one of the preceding claims, wherein the first device is a reader writer and the
second device is an integrated circuit card ("IC card"). 13. An apparatus for data communication,
comprising: a transmitter for transmitting data; and at least one processor operably coupled to the
transmitter, the at leasttone Frocessor i €jianng, ddtador dransiissiar inati¢astiwmstates of

operation Including,geteadyae AN ALAGINE SR, coierain: RS 1AM staleyfigta ready for

transmission is ready for processing upon reception of the data; wherein, in the active state, data
ready for transnHESHRISEBIRBIEH RS 2 Errarantioribe pHer B sedushng dprivddabtion of the
data;  whereimthe ailsidsh onarpincessody evidenidihe ansmitendifits dataassociated with the
ready state, which is ready for processing upon reception, (ii) a first transition command associated
with transitioning from the ready state to the active state, (iii) second data associated with the active
state, which is converfdd intdh& diffisrent folaat! (pwhereiveptiord apmbifiv) acsementctamsition command

associated with #agsitioning fromithe.active, stalede. tRaIgaa L sials: aldh-INe:ARRM AtYs of Claim 13,
wherein the apparatus is an IC card. 15. r;gg%%ao%f)agtu_ of Claim 13, wherein the apparatus is a reader
writer. 16. An appa %&gﬁ%}%%ﬁf’é A & H&Eﬁ?&“ﬁ"ré‘&@i@%‘i‘%r receiving data; a memory

device: and
12, The system of any one of the preceding claims, wherein the first device

is a reader writer and the second device is an integrated circuit card (“IC card™).

13.  An apparatus for data communication, comprising:

a trapsmitter for transmitting data;‘and

at least one processor operably coupled to the transmitter, the at least one
processor preparing data for transmission in at least two states of operation including a
ready state and an active state;

wherein, in the ready state, data ready for transmission is ready for processing
upon reception of the data;

wherein, in the active state, data ready for transmission is converted into a
different format prior to processing upon reception of the data;

wherein the at least one processor provides to the transmitter (i) first data

© associated with the ready state, which is ready for processing upon reception, (i) a

first transition command associated with transitioning from the ready state to the active
state, (i) second data associated with the active state, which is converted into a
different format upon reception, and (iv) a second transition command associated with

transitioning from the active state to the ready state.
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at least one processor operably coupled to the receiver and to the memory device, the at least one
processor providing at least two states of operation including a ready state and an active state:
wherein, in the ready state he received data is ready for processing by the at least one processor;
wherein, in the active state, the received data is converted into a different format prior to processing by
the at least one processor; and wherein the at least one processor receives at least one transition
command from the reckiver, t¥irdes satafirticativear e Bt reaseane alisioh command to be stored
in the memory device, transitions from the ready state to the active state based on a first transition
command. and transitigns fro[ryet%ﬁ a%g‘,\;/gf%tﬂ% qut@ errggque%ta%em u%slseadroe{&ea} sg%o‘nd transition
command. 17. The apparatus of Claim 16, wherein the appargf]us iS'an IC card. 18. The apparatus of
Claim 16, wherein the apparatus is a reader writer, "SYS LENT, METHOD, AND APPARATUS FOR
DATA COMMUNICATIBN" ABRSHRAGTQ FEmBISCHOS URfprisingA system, method, and apparatus
for data communication) inctuding xaectgmggagr and first processor for data transmission in at least two
states of operation, a receiver, memory device, and second processor providing at least two states of
operation for processirfgHEHatsY s &teady state, received data is ready for processing upon
reception. In an active states; received datansgonvented iniaia diferentiormabpremteprocessing. The
transmitter transiuifs firgk data, asseciated with i ready Stale sa U st g&?&iﬁ%&%ﬂ{g@”d associated
with transitioning from the ready state to the active state, second data associated with the active state,
and a second tralf&HoH ESAIALHY YsiBBiated with transitioning from the active state to the ready state.
The second processor protessesitheeafirstdataindhe seady Statedtrangitionsito thehactive state,
processes the seconddata.iRsthe active state, and transitions to the ready state. Figure 5

wherein, in the active state, the received data is converted into a different
format prior to processing by the at least one processor; and

wherein the at least one processor receives at least one transition command
from the receiver, causes data indicative of the at least one transition command t¢ be
stored in the memory device, transitions from the ready state to the active state based
on a first transition command, and transitions from the active state to the ready state

based on & second transition command.
17.  The apparatus of Ciaim 16, wherein the apparatus is an IC card.

I8.  The apparatus of Claim 16, wherein the apparatus is a reader writer,
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“SYSTEM, METHOD, AND APPARATUS FOR DATA COMMURICATION”
ABSTRACT OF THE DISCLOSURE

A system, method, and apparatus for data communication including a
transmitter and first processor for data transmission in at least two states of operation,
a receiver, memory device, and second processor providing at least two states of
operation for processing the data. In a ready state, received data is ready for
processing upon reception. In an active state, received data is converted into a |
different format prior to processing. The transmitter transmits first data associated
with the ready state, a first transition commmand associated with transitioning from the
ready state to the active state, second data essociated with the active state, and a
second transition command associated with transitioning from the active state to the
ready state. The second processor processes the first data in the ready state, transitions
to the active staie, processes the second data in the active state, and transitions to the

ready state.

Figure &5
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