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- field wireless
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communication technology for performing transmission and reception of data using
electromagnetic waves between a reader writer and an IC (integrated circuit) card, or
the like.

[0004] In the noncontact near-field wireless communication technology,
there are plural standards different in command system, 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 compliant to different standards, transmission
and reception of data may be impossible between the reader writer and the IC card.

[0005] Accordingly, there is a through command technology by which
a through reader is provided between an 1C card and a reader writer and the through
reader includes commands from 1C cards that transmit 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).



through reader as through commands. [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
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reception of data configured by a data structure or format different from a
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for trangmitting and receiviRigifdals 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 structure defined in ISO/IEC (international
organization for standardization/international electrotechnical commission) 14443-4,
commands defined in ISO/TEC 7816-4, responses to the commands, or the like are not
prescribed.

[0011] Accordingly, it has been impossible to transmit and receive the
blocks having the data structure defined in ISO/IEC14443-4, commands defined in
[SO/AEC 7816-4, 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.

F0012] Thus, 1t ts desirable to enabie transmission and reception of data

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



configured by the predetermined data structure or format. SUMMARY
[0013] In an example embodiment, a system for data communication
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

inclyding: a,ready,stale ane AR AF NG Riatgo AN ARa6aNd AQVICE civing data

including: a receiver for receiving data, a memory device, and a second
SrEEsEsst BpbpR e BBt RS FaC G & dREE- the memory device, the

second processor providing the at least two states of operation including

the ready state and the active stat8vdifRaCessing the received data upon
reception of the data, wherein, in the ready state, the received data is
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the active state to the ready state, wherein the receiver receives an
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second processor causes data indicative of the at ?_izast one transition
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%’619%‘1@19%@5&” the &ﬁ@]dMeﬁ}tﬁ{%n%aﬁi&nPrt%%?%% d WG, R X 08 %tk (i)
protocol. [0015] In an example emBodiment, in thie ready state, upon
ressepticitobsiveitiaday thellre aeitisdbWinavib fdrmaneEed oréirgdidi enanfgmat
R34 RGN Bv) a second 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 {ransition 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 (i) 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.



[0016] In an example embodiment, the ready state includes a ready-
requested substate and a ready-declared substate, in the ready-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
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[0021] In an example embodiment, at least one transition'command
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an apparatus for data communication includes a transmitter for
kst gaksanh e s delicicdrotesssiy op#iably coupled to the
transmitigz2the at lerskobe pieRsSIdFRAAIAG datastaindranemissiothitand
A IRARL WS Iaes o oheration ingluding, adeady state and.an AtV e 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 (“1C card™).

[00625] In an example embodiment, 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



state, wherein, in the ready state, data ready for transmission is ready for
processing 4 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,
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dev;cce, h%ng?ions 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 1C card.
{0030} In an exampie embodiment, the apparatus is a reader writer.
[0031] In an example embodiment, 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,



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, 5 whether the received data frame
contains a status transition command for transitioning to at least one of
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based on the status transition command, removing at least one data
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data, and length data. [0034] In an example embodiment, a method for
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frame. [0036!_|n an example embodiment, the transmission data is placed
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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 mnto a different
format prior to processing,

[0035] 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 biock.

[0037] According to the exampie 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 scheme for transmitting and receiving data configured by the

predetermined data structure or format.



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 scheme for transmitting and receiving data
configured by the predetermined data structure or format. 6 [0038]
Additional features and advantages are described herein, and will be
apparngﬁrs?m the follgwinaPetalled DesCARinR.a0d fhe fauiss BRIGE and
DESCRIPTION OF THE FIGURES [0039] Fig. 1 Is a block diagram
SHBWHRpRrCoh gt FPERaMBIB G e ddAescEith GRItEROPRYIR e m. [0040]
Fig. 2 is a block diagram showing a configuration example of a reader
writer. [0041] Figs. BRIBRMBBERETidgranis ToiEaxglakdaion of processing
of converting a block into a frame. [0042] Fig. 4A and 4B are diagrams for
explanttttilof procdssingivh borivettiaga Manenintocaleeeiooasimiy & a
i Plpgk @iRgtam skewing a configuration example of an IC card. [0044]
Fig. 6 shows status transition of the IC card. [0045] Fig. 7 is a flowchart for

explanHtiéiilof recegtign’prot8hgiafitmeheRyng fscaibseion formple of a
exqdanation of command processing. [0047] Fig. 9 shows an example of a
format of REQ. [0048] Fig., 10 s an.example of a format of .
reopon L ITREG. (830 EIE B B ERAr e T ICE s of
[0056)iFiga bR-ehowsadinexample of a response time descriptor. [0051]

Fig. 13} lock diagram,showing a configuration example of a .
compu{g?r)& ETAILE O ESA as ?bﬂc%?&’j“&i*& ST T
erarapiecof ﬁ?@’@?ﬁhﬁ@ﬁib@ﬁbn system | as an example embodiment. [0053]
The Comm@‘pmat'on%?malbiﬁgi%gﬁ% %ﬂg@gn\é’ rz!.t%n?f;g%q(ﬂlnex&mple 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.

[0046] Fig. 8 is a flowchart for explanation of command processing.

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

[0048] Fig. 10 shows an example of a format of a response to REQ.

[00649] Fig. 11 shows an example of a PICC identifier.

[0050] Fig. 12 shows an example of a response time descriptor.

f0051) 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 | as an example embodiment.

[0053] The commumication 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 structure defined in JIS X 6319-4 protocol.

7



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

structugydigfined InglS X L3194 0rotecl. 400244 The teademwitergly 22

receives a frame from the IC card 22 transmitted using the frame
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block as a processing object. [0055] Further, the reader writer 21
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received frame, the IC card 22 is in one of IDLE status, READY status,
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by the IC card 22 will be explained by referrlng to Fig, 6, which will be
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communication scheme with a reader writer that performs corresponding
proeedsiiag nenferfia Aoer esp el practhenteade romitas wmscaiaing drpatomd.
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performed using the frame communication scheme between the IC card

??ﬁ?%‘?ﬁé’? BRI P RSBBG]SMEEr, for example, when the IC card 22
performsoBgNcontacthat is, for example, when the 1C card 22 performs noncontact

near-field wireless communication using the frame communication scheme with a
reader writer that performs corresponding processing on a2 frame as an object, the
reader writer turns the IC card 22 into READY status. Then, transmission and
reception of frames are performed using the frame communication scheme between the
IC card 22 and the reader writer.

[0059] Further, for example, when the IC card 22 performs noncontact
near-field 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 IC card 22 info 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 biocks that have been converted into frames using



near-field 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 IC card 22 into
ACTIVE status. Then, transmission and reception of the blocks that have
been converted into frames are performed using the frame

sRAMHDICAHANSSREME REEeRRNG, h.Garda3.20d e, readenwilgr 24w

%60 As below, noncontact near-field wireless communication for
¥$ibn and reception of the blocks that have been converted into

framegaming 8 therame communicationrachens bWeRLINEL Sa0RS writer
writer 21 and the IC card 22 will be explained. [0061] Next, Fig. 2 shows a

&mfiguration example of the reader writer 21. [0062] The reader writer 21
includgsm@n|ISO progessiagetnitidds & 1CoRVeInGMNRA pasehanRmit 41, a

radio frequengy) transmitting and receiving unit 43. [0063] The ISO, .
SRS et DSBS AIBRLLGR B Rk A
a data [$96eture defified HO SOAECNEAMB44 asrdoprocessingobjecprocessing

LQlO? éﬂo&b%v‘%c’f Qrﬁéaéﬁﬁé?u@geﬁgdﬁﬁqw Mqliﬁ;t PE %%(gi%smﬂ object.

processing coffespon Ing to a command contained in the . rom th
convertfi§+Linit 42. T nistheo1SOapBIEe Sbind HAitadcgesig atad ot bleekiorms

9%3@@1_{@9@&;&%%@%@%r@%&ﬁﬂb&ﬁ&ﬂ&ﬁ@ﬁ@_d%tﬂi@ﬂ@&lﬁﬁﬂ?% QD€ ting
converting unit 42. |O 65] The converting unit 42 converts the block from

HE 80 Probdbsing umit s Wi dhesnaareup Siedic ey fipingm processing
HADBWIHHRG RN IREEIVING sUPHIAS ithbihelsiRereanvarting unit 42 converts
the fra m the RF transmitting and receiving unit 43 intq a plock .
which IOTSEEY tor e ST Alofide T GRS R BRSodiiy i 150
plodetags:of the iprocessing pedfonmett by thetleoRVertingnuiniing 2inditebaving
cyibed later with reference to Figs. 3A and 3B and 4A and 0066}, .
R o A A BN L0 6 it
@arb"zzjvr@g em‘arﬁbIi@,tmih@tthe\fﬁ’e‘whésc@tﬁmimicatmssmel@sanﬂies it to the
$58RlISSLsiA: the canvsEling Ypih 82 fustier Jhe R SraPsmIting 205k unit 42

recelving unit 43 transmits the frame from the converting unit 42 using the
frathies dsrridGRiBsRIoN Sorifecfood TN et 2ak e gk dendIdBf the
procesgingsperformagd oy thinsmitting and receiving unit 43 receives a frame from
the 1C card 22, for example. 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 explained with reference to Figs. 3A and 3B and 4A and 4B.

[0068] Figs. 3A and 3B show that the converting unit 42 converts a
block from the ISO 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), 1 byie of NAD (node address), 1 io 251
bytes of INF (information field), and 2 bytes of EDC (error detection code).

{0070] The frame shown in Fig. 3B includes 6 bytes of preambie, 2
bytes of synchronization code, ! byte of LEN (length) expressing the data length of



converting unit 42 will be explained with reference to Figs. 3A and 3B and
4A and 4B. [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 | byte of PCB (protocol control byte), 1
byte of CID (card identifier), | byte of NAD (node address), | to 251 bytes

- Info jon fj (err tection gede).
PG e kD7 DA SR LRI S v
6f }iehronization code, | byte of LEN (length) expressing the data length

of 9 ”\tﬁﬁhTfte of P&B rbeyigaf:GIR iRy ifNABrL 16 231 Lytes @f based
LNF, and 2 bytes of EDC. [0071] The EDC within the block shown in Fig.

SR feR RN I pASeH TR adtaForting e BBhe I ayAbha R iithin the
witbinsthevbiRokio The R nishinetheninlork shavemon FHg3AHsMsed 19For has

determination (detection) as to whe reor has oqccurred or not.in

5 HERE oM e P N A R A G ek by
(CxClicyedundandynchebkglorahidikes forrexample. [0072] Further, the

EDC wijthin,the fra wn.in Eig. 3B is, .calculated based on data. .

forminS%@iEN, F?&ﬁ %thﬁ% ?Jgd“iﬂﬁnwﬁ ein%g}?ragrﬁ%w fie EBQC 3B s

vathivathd Hesgnh esRow foimFig HBE-ISN SEBor Hatal i atid NS wothih dthdrame.

the dabke i HREORURRA CLRAMURed, 05 WEThER 37 AR ARSQGCHTRA Mether
not in the data forming the LEN, PC’B,YCID, NAD, and INF within the

flgraiSing CRE6T e MEEP FEEXAIBRE J0673] Merecwp Foliihge data
exphanation the BOC withintie bleeknshwminifigr 34 issreferted i s tike,

"block EDC" and the EDC within the frame shown in Fig. 3B is referred to
%‘"-‘??élﬁﬁ%‘%oc". [0074] The converting unit 42 determines whether an

error h&B¢curred incthe idade ifclieding the REHB 0G| DNAR; anthiiNthoblock

net based..on.the block EDC as,sh Fig. 3 lied.from the ISO
Ry O e e el
mo leerothiase besdrre dsinithmaBiCincluding the PCB, CID, NAD, and INF

based %@T block ERC Jhe-HiiL adAs preamplenfWachipnizatian cagls: nas
and LEN to the head part of the block

occurred in the data including the PCB, CID, NAD, and INF or not based on the block

EDC as shown in Fig. 3A supplied from the ISO processing unit 41.

[0075] 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 block 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 calculates a
frame EDC corresponding to the data including the LEN, PCB, CID, NAD, and INF,
and replaces it with the block EDC.

[0076] 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
recetving unit 43.

[0077] Next, Figs. 4A and 4B show that the converting unit 42 replaces

a frame from the RF transmitting and receiving unit 43 into a block.
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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 INF, and replaces it with the block EDC. [0076]
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 r o '-)’%Tg unit 43,00 £/ g}l.%&n ;#xgﬁ néﬁﬁ%%é@s&gcm'etgﬂ%h?ame as that

conver nit 42 replaces a frame he RF transmitting an
ﬁé@@imngm@% T oplodievi[olrEst B sarretire Slscwnamipg. sAhat shown
gxpressgs the same frame as that shown in Fig. 3B. The block shown in
Fig. 4B expresses the same block as that shown in Fig. 3A. [0079] The
convertff Unit 42 dERSMAMEE RIS aft%er St HEEScAthfdin the d

tvaning thelEMaReBhite e NAR, 20t INFDNQhbasedNan dhﬁoﬁ R on the

DC F f the RE ttin
s TogB O THBA 1t SVET I > BEPTALL RS SHe R
ddcurred in the data including the LEN, PCB, CID, NAD, and INF based

on the:in EDC, the unit %eletes tk}gnpreamb the s nchr%nj[zag
t 1 t h
code, and the LEN adged to the headeror he o?paer% the frame

sappiied ifrdbn dats RE ﬂ@h@ﬁﬁt@“&ﬁ@&é&ﬂn@ﬂh@%ﬂﬁﬂ s thiethe frame

¢asvering Hniplcalpuiples g black @r&ﬂiﬁﬁﬂp&ﬁdl@ga%%% 108 @added to
including the remaining PCB, CID, NAD, and INF, and replaces it with the

fhsrhsagEnes. ffeefémiu‘rﬁ’éﬁéwmeﬁé SRRISH NG T ABICHAVEAL e 1PaReying
shawn, ImLﬁweﬂ%m&@ﬁt@tH@%ﬁ%Q@Wﬁla&ﬁgb%&@r@wﬂﬁa@;&)ﬁd@«th@ the

St O B (i a LG B4 5 LA R e frame

tFARSmitting and receiving unit 61, a JIS communication processing unit

62, a ﬁ%gemoryﬂmt 63,tQﬁJIS f(,)rcge&s]Ls]]{]rl: ngn%hgt%or}vertlré%u it i

65, an @) processmd unit 6 transmlttlng an
r%igemﬁ]glumh@mlpgk@w@l@amrm%grd@ and supplies it to the ISO processing unit

41.

[0082] Next, Fig. 5 shows a configuration example of the 1C card 22.

[0083] The IC card 22 includes an RF transmitting and receiving unit
61, a JIS communication processing unit 62, a status memory unit 63, a JIS processing
unit 64, a converting unit 63, and an ISO processing unit 66.

[0084] 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 JIS communication processing unit 62.
Further, the RF transmitting and receiving unit 61 transmits the frame from the JIS
communication processing unit 62 using the frame communication scheme.

[0085] When a status transition command (e.g., REQ, WUP, ATTR,
HLT, or the like, which will be described later) for transiting the status of the 1C card
22 is contained in the frame from the RF transmitting and receiving umit 61, the JIS
communication processing unit 62 updates status information held in the status

memory unit 63 based on the status transition command.



the reader writer 21 which is ready for processing, for example, using the
frame communication scheme and supplies it to the JIS communication
processing unit 62. Further, the RF transmitting and receiving unit 61
transmits the frame from the JIS communication processing unit 62 using
the frame communication scheme. [0085] When a status transition

comm 6%@ 9. RE@"IP}/\!H ’()%RERI’CE!HD-II{ ?E)EQ% li’lli%%(? %g}q‘%l%% IOCE:SSIE'I0

descrlbed later) for transiting the status of the | contal

frerpseis ne e the RMmardhsitlingdaind receiting- &nhoa@vme\?yi@ AT TR and

COMMUEGAHRN R acRSTAGIMBH 82 HRAMEMSIRIUSHRIQNAOR Beld.in the
status memory unit 63 based on the status transition command. 11 [0086]

The JISU8MmunicatiBi§Pocelsitl dhtt 82 PBHERHIOprBtsssiily unit 62 that

@@ff@ﬁ@@%ﬂfﬂ:@s@r@&@@m}sﬁa@ﬂa definrd éamkRard6 3 onvaver WE3R9-4,
ATT

h h Ib d ibed lat ot I
R R R e A
6ﬁdhﬁtTperforms processing corresponding to the commands defined in

JIS X typlcﬂl(ng,% (,Qm{ggossﬁ'g%% IR RIOCEHING (119 4 i

corres ond| gtq WUP, A : owever, according to
thdoprsderit digciosume, 319 0sHT e I nsriestemdett soithaditepaydies 1o WUP,

POSSible e RATTOUMLRIACARSING COMGIRARAIRG 10 AR, AhT RoaRd: Hikdorms

even in the JIS communication processing unit 62 that performs

FB’FS&%%@‘%?F@%%H&WQ}%%@Y&% gsHBtedin %JII%“R 6319-4.
[g089] E}Mb};r aCCOIFQEHI{MOa&Sr@ﬁ@gS&ﬂg@|§Q§§Hr&sng%ﬁeEﬁ%M%m§iﬁmtam
the com ility J IS extende

TG S TY 45 PR B P R By i AS10.0 G B 15
Iateffbmthxmeﬁef@ﬂoé REFFigs JIF t8 K21 {0090} iFurthetrioré lasrthéustatiisence to
%l s@l %ommands there is DESELECT for transiting the status of the

card from ACTIVE status to HALT status other than REQ, WUP,
ATTR, BREHILT, and DESELEC Tais defirtdin |SOHEG 1444Bahds, there is

B@E@%ﬂéﬁ%ﬁ&% '&QE@&%%?%@%W&G &J l§oﬁ?W@HQan§EQ{ﬂs to HALT
processing unit 62, bu W%t e ISO processing unit 66, which will

dederipaniet {560 I Whed e %@t%%f@?ﬁw@ﬁ&%@@uﬁﬁﬁ@éﬁtwSO/IEC
MeMory Unitidfore, DESELECT is processed not by the JIS communication

processing unit 62, but by the 1SO processing unit 66, which will be described later.

[0091] When the status information held in the status memory unit 63
indicates READY status, the JIS communication processing unit 62 determines
whether the processing command contained in the frame from the R¥ transmitting and
receiving unit 61 (the command for allowing the IC card 22 to execute predetermined
processing) is a PICC identifier matching command containing a PICC identifier for
unique identification of the IC card 22 or not.

[0092] Then, if the JIS communication processing unit 62 determines
that the processing command contained in the frame from the RY transmitting and
receiving unit 61 1s the PICC identifier matching command, the unit supplies the frame

from the RF transmitting and receiving unit 61 to the JIS processing unit 64,
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indicates READY status, the JIS communication processing unit 62
determines whether the processing command contained in the frame
from the RF transmitting and receiving unit 61 (the command for allowing
the IC card 22 to execute predetermined processing) is a PICC identifier
matching command containing a PICC identifier for unique identification

of the Igeand 22 or gty [00AR1THEN DGR EOIIMICAIRR RIRCERRIRG

unit 62 determines_that the processing command contained in the frame
fronOth & i tea ity siater: re iy BB L3 IR PPRSTIRGEHfEF supplies

matshingrenmard (hednifsurRliesdie frames frenmthe REHADsRtEng
and reﬁeiving unit 61 to the JISgrocessing unit 64. 12 [0093] Further,

when the &tatus inforHTERERYEI 8 T SR 1AL ROt BB R A tugplies
ACTiRestabus, tee IS womarsunicationprecassingneaitiog suppiesiithe RF

frame from th RF.transmit'%ng and receiving unit 61 to the converting unit

ggﬁf%@%ﬁﬁﬁrt Nermore ,uﬂ%te jIS communication processing unit 62
supplie$¥ttid frame friom the:d1 Sprovessing Uit 641dy thie conmvertimgoumittion

6Rii0ihe R Lansmiting %%&C%j“ngQi&%i@&?@ékﬁﬁa&%ms&%gfus

unit 63 holds the status information indicating the statu e IC card
THergigs WEmeRg BRMYERHBIdssemus sdfamaation indicating POWER

OFF stajussin advangg. [R09R1cLhgndISHpreaessing st S4-ReromSes onding
processing corresponding to the processing commands defined in Jlg X

31 PUTHEH SHBHO D sodeskifg Shjett Hiats, thr B3ample? tiecassing
PEYEASSIMBAINib 64opetieRTSProce IENGreaFaspoRMING 10 the L PARESsing
defined in JIS Xt1§319-4 cogt%jnfed (iin.th rﬁn%I 1f§0£1 the.JIg, . o

COMPRINEARGH DrotlliRl N B Plether die' 318 SIERESEifY Hnitane from
gendtatesmanfrarinetcontainitygisgprode$3ing fesbittotaid&tl as eeseisyltiofic 64
%:glggﬁgé%gf%% (‘?&RB“%?%IE }(;Q%ST]IL F{%h%p]"p%%r?et?o LR e%‘?ﬁ%l?%rggégs(?%g and

i
/] The converting unit 65 converts | rame from the
conmmsricaton procassingearmnadstesablotkdike the converting unit 42

in Fig. faoand suppligg:it 46,1 R0 RIRCESSIG UL 66 FUURRT. M6 he 1S
converting unit 65 converts the block from the 1ISO processing unit 66 into

ST SHAS OpsHedne th&iBloch RiAtinikatiba protetsmgtintb Fig. 2.

and supplies it to the ISO 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.

[0098] The 180 processing unit 66 performs processing corresponding
to processing conymnands defined in [ISO/IEC 14443-4 on a block as a processing object.
That is, for example, the ISO processing unit 66 performs processing corresponding to
processing commands defined in ISO/IEC 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.

[0099] Further, the IS0 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



[0098] The ISO processing unit 66 performs processing corresponding to
processing commands defined in ISO/IEC 14443-4 on a block as a
processing object. That is, for example, the 1ISO processing unit 66
performs processing corresponding to processing commands defined in
ISO/] EC 14443-4 contained in the block from the converting unit 65.

Eueh s REPiRIRES EHNGMAL 68 GRNALAES AQlRck FRINANUING Rerting unit

processing result obtained as a result of the processing and supplies it to
fe converting unit 65. [0099] Further, the 1ISO processing unit 66 updates

the stajigts; gnformatiqudndigatineh AGibiVE atatus bald in (e Yalus MO

unit 63 to the status information indicating HALT status based on the
[SESEIERT i the! WA FaRSHIC P MnaRRIAIen iTRa@figrchetween
444 3rdm@ontained in the block from the converting unit 65. [00100] Next,

status jtion of IC card.22 will. be explained with ref to Fig. .
o st T exam ST i S A S A bl S aregsre
St Ok iy Wieenalve 1Cicard! 28 o dilkprdsenkavithin tre REdietd the 1C

@g%qg&ﬂgm%eﬁ@rﬁﬁg @yl:tigte‘nr&ader writer 21 or the like, for example,
the status of the IC card 22is turned into POWER OFF status. [00102]

Furthet%H BOWER IO 5tarBONHER tHE | Clattird @bers heldCovsse the is held

rRadelvyeier 2L uathin the, RRifield-gengrated hythe (RadeW itehd b or the
the like, the status of the IC card 22 transits from POWER OFF status to

IBEEAtES U005} MTDEESRsitisT R HE FCUdraia i dinidt tHeRF

field gperated by the imegafmriterBdnohthedikartherstatus ofthBel @QF field

card 2[2dtrban its from I[}LEzstatu toi. O\%/ER PFF'S'{%?? ‘lr\lptzo ly in,t e

S E LA THUEAISE WY bR SR CTRAE St PR from

$tittsstenud | 5-ROCWYE Siatustawkichnwilldngy dedcribedttaber bivhelzdhie Koy of
d,32 is.out %ﬁ?\fﬁﬁ ield generated by the, & ].%itqr 21 or thp Iikﬁ,b

f%ag sjtatusao#!sthe “card E%St’ransﬁg o U(%’VWE?{O% Status. 861‘821101 Wi be

Beftherditaiey] Fhetatihs, WwhestdREQs(eud stheofdnianid)conspiP Hwiiketppder

cammangd) is-receiurdyNR Statys ofLihe 1SEard 2o FRIGER oM LR,

status to READY-REQUESTED status of READY status.

[0G104] Further, in IDLE status, when REQ (request command) or WUP
(wakeup command) is received, the status of the IC card 22 transits from IDLE status
to READY-REQUESTED status of READY status.

[00105] In READY-REQUESTED status in READY status, when the IC
card 22 transmits a response to the received REQ or WUP (containing the PICC
identifier of the IC card 22). the status of the IC card 22 transits from READY-
REQUESTED status to READY-DECLARED status or READY-REQUESTED
substate to READY-DECLARED substate,

[00106] Since the IC card 22 transmits the response to REQ or WUP, for
example, the reader writer 21 acquires the PICC identifier of the 1C card 22 contained
in the response to REQ or WUP. Thereby, the reader writer 21 becomes able to
transmit processing comnmands or the like to the IC card 22 using the acquired PICC
identifier.

[00107] In READY-DECLARED status in READY status, when the

processing command contained in the frame received by the IC card 22 is a PICC
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[00105] In READY-REQUESTED status in READY status, when the IC
card 22 transmits a response to the received REQ or WUP (containing the
PICC identifier of the IC card 22), the status of the IC card 22 transits
from READY- REQUESTED status to READY-DECLARED status or
READY-REQUESTED substate to READY-DECLARED substate. [00106]

QNG G FHY 28 HARSMIEING LGSPONSRLIGREQ PLNNE 105m READY-

example, the reader writer 21 acquires the PICC identifier of the IC card

PEebhfalde ataf e Hesporidd kosRES dhvruk ThérehyY thetseadahenribsr1C

@&M;M&&sgqﬁgém%mmgmw BeandisQiothsdike A thenlnits a
card 22 using the acquired PICC_ identifier. 00107}1|n

REPRBSY - B RRED SR EAB Y EatuS WifeH té brocHegiy (retums)
semmansdcanaingdindra-kameeceiyed bysthadC card 22 is a PICC 14

identifi hing command, i) t card transits from :

READ DR AR ?fué“ngﬁ@?c%é%?&@. i MR Hgsing
s@atump@heﬂ&hed@a dawdrﬁﬁlqomm pydbesiﬁn@tdoiﬁespmnohﬁfg@@th@ntiﬁer
%&%ﬁ%%&{ﬁ%Qﬁ'&]%Héj%?;ﬂt%t5§ﬂ%@&%£~d%9&ﬂ§$§%ﬁ"ﬁﬁ%%ﬁ§mmm status.

comma e status e IC card 22 transits (returns) from JIS-ACTIVE

status HORIPADY -DECRARED- Bt Fod1 8] Furttisr) the 1C card 22 receives
REARY WELARER: slalus, whep she Rrogearing Gemmand eonyaingd ffom

the frame received by the IC card 22 is not a PICC identifier matchin .
BSmmaraC tHe StatdsS e 13 Eart D2 e iaimd RR A YD ECILARB D EAD Y -
RBISE D Ak REARYDRECIARE [hstatussovhirnd REtC gard 22is received

recej RE UP f th der writer 21, the stat . d .
AR o RN DECTARED 4L s 15 MDY REDUESTED LD i
stafusnddien, in READY- REQUESTED status, the same processing in the
case EQ or,WUR ] [ i tus. and the stat .
o e S BRI et s g
RIREAS VEStatusooRBEADY StaE OA i Rerto REXD Y- HREQU#STERmand) is
slatuzor REARY:DEGIHRED SRR V60 Bl (IRILEAMMARD & card 22

received, a response to HLT is transmitted, and then, the status of the IC

E3PaioSrera R o HARE ADV St G5 Or SERBRGTHALT status or state.
[00111] 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.

FO0112] In ACTIVE status, when the command contained in the frame
received by the 1C card 22 is a processing command containing the PICC identifier of
the 1C card 22, the 1C card 22 performs processing corresponding to the processing
command. In this case, the status of the IC card 22 remains ACTIVE status.

[00F13] in ACTIVE status or state, when DESELECT is received, a
response to DESELECT is transmitted, and then, the status of the 1C card 22 transits
from ACTIVE status to HALT status.

[00114] In HALT status or state, WUP is received, a response to WUP 1s
transmitted, and then, the status of the IC card 22 transits from HALT status to IDLE

status or state.



[00111] 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
received by the IC card 22 is a processing command containing the PICC

identifigyoef sthe I1C Wgt,zr%cébﬁollgp?@égsgggp@f fRENSiREOCESRIATrom the reader
corres ondd%%to the %[ﬁcessinghcommand. In this case, the status of the
fveed

Rt el 25 isnisin Al YilgE B HIKCTIVE status or state,
when DIESHEHIECT igiaceivend & wsponsentaD ESEpbdaikbiraismitigdmple
and then, tthefstatus‘of the IC card Zﬁ transits Efrom ACTIVE status to tarted
FIATF QR0 (GO ERAT rEDAE T Bfar S AR TP RUIPBCRIDRS RS 1 starte
reisponferte WidR S itkanGonittee rand thersrthé statadiiof, the dCueatd 22

transitﬁ(fégm;:ALT 8%%&% 1 n#gioatﬂ{&st% §tt§{§61f§k{9(l)é]t%lmtis ACTIVE

reception processing of receiving a frame from the reader writer 21 or the
flesupy RHS I st 2 il beteplainBe.- fooane] hiysecrrisg 8rasessing will be
flowehaits for explanation of an example embodiment of reception
processin%]. The example reception processing is started when a frame is

transmittlelt flom the/Yesier Slvriber B tHhgRe ks, 187 &sesiipie Yob et rieeiyes 2
harasaiomption thahihe:staiusdh the Keagarth2iiSIACIY bursladist o the JIS

READY status, HAL‘If,st?atus,o(r IDLfgst?igs,‘the reception Broce‘ssigg will 6
BETERBISHTEE. {BITETAL LB 81, thERE tranSHIHIHGT HRY FERETIHE (A
diicaneives it iame fcontanmguinahe S Crefrormrthe teackepmilitefr2he EDC
and spplies. it 1o.the JI3q eammupigation processing unit 62. The JIS
communication procgssmg Unit 62 ‘determines whether an error has
occurrétiinl the framétoswpt Baset g tHE frapmeBDICU PO PthecRmg unit 62

t&@ﬂ%ﬁ%@@%ﬁ% r&?&“ﬂgg c}é@ur% i[xo %19111%& ‘Cbtgsgdsgn %U.'ﬁa?lllg’ EDC from the

communication processing unit 62 determines that an error has occurred

iR HE RERHE ot O PRI Sraifiett Ol fiBth drs VI Gasrittitsgtewer from the
REQIVIRG WNLGAdthe dnit discasds Lloneregkthe frame from the RF

transml[%br}%(%nd recle#{:/rlt?lgrfjeﬂltsg}% ggdﬂe t%g%'ltg?so%orrgfnslgé?i%h processing unit 62
determines that no error has occurred in the frame based on the frame EDC from the
RF transmitting and receiving unit 61, and moves the processing to step 83.

[00121] At step S3, 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 1C card 22 is ACTIVE status, READY
status, HALT status, or IDLE status based on the read out status information, and
moves the processing to step S4.

[003122] At step S4, the JIS communication processing unit 62
determines whether the command within the frame from the RF transmitiing and
receiving unit 61 is a status transition command or not.

[00123] At step S4, 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.
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[00120] Further, at step S2, if the JIS communication processing unit 62
determines that no error has occurred in the frame based on the frame
EDC from the RF transmitting and receiving unit 61, and moves the
processing to step S3. [00121] At step S3, the JIS communication
processing unit 62 reads out the status information held in the status

memongyy63. The. e JIS CAPUNIGASON PrASORYALHUIIL 8B occsing by

determines the status of the IC card 22 1s ACTIVE status, READY status,
MALTSiressoRIDBE Sfatustberbrimdeifcdd Burstdtld inforRiatibr anths.

mevea e RIQGesSING 1RSts [A01221At slere e dlRssing unit 64 is

communication processing unit 62 determines whether the command ‘
AR fraitfe fOMH R Rl tramanmingr arrsist efithuskssiheda statusith
rgasitianesmngand or not. [00123] At step S4, if the KS communication
processi it 62 determines that the command within the frame from.
the RFpr%?%é)r?]itting g‘ﬁdﬁ%‘%sﬁ%ﬂdﬁfﬁﬁ gis%&%@t‘ﬁﬁﬁ@‘frdﬁgﬁ%ﬂng unit 62
coramand tthetbnitomovad thehprobesing toostepeIS: t6nOOLRAY Adistepiving
Lfthe |G card 22 is in ACTIVE, status. processing by the ISO oo
AR B Tt R R PR sl 0
cortiPnani processinghsfyaroriingl prowe S nlg tbyrined ISty pressivigeLristep
@4 is performed. The details of the command processing will be described

later with reference to Fig. 8. [00125] At step 54, if the JIS communication
procestiiy’Ghit 62 dbtérindstratHescommand withth FRedrigrmifrdnin the

hedR&iHansRuting anch (ECaVINga UKL issacstatismiransiion cormmand: 62
the unit moves the proces ing{&one of step S6_to step S9 ac,cordintg to, .
G Sl BRARE T Eatlr tetdi e T s ProSe ey A Sals 8gep 7. i
[BB126)sEhat imdftheistapuscofsihg IC cand 22, deternfinglLin thaus, moves the
pg%gessinqoqsttgt 53 is ACTIVE status, the JIS communication

roc%ssslslllr%g unit6? moves the processing to step S6, if READY status,

moves e processiry teegtep Stheif stand Bistatus mentSihe phéddsdingatus.

R t6Rindy g, JfdRLE SRS M l%éeﬁgﬁq&p{aﬂeéf»ik é@é&%ﬁéﬁa&%@&l the

At step Sb, the status of the IC card 22 is ACTIVE sta

RF transmitting and receiving unit 61 to the converting unit 65. The converting unit
65 converts the frame from the JIS communication processing unit 62 into a block and
supplies it to the 1S processing unit 66.

[00128] If the command within the block from the converting unit 65 is
DESELECT, the ISO processing unit 66 transmits a response to DESELECT via the
converting unit 65, the JIS communication processing unit 62, and the RF transmitting
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 held in the
status memory unit 63 transits from ACTIVE status to HALT status.

[00129] At step S7, if the command within the frame from the RF
fransmitting and receiving unit 61 is ATTR, the JIS communication processing unit 62
transmits a response to ATTR via the RF transmitting and receiving unit 61. Then, the
HS communication processing unit 62 generates status information indicating

ACTIVE status and supplies it to the status memory unit 63 for overwriting. Thereby,

17



Accordingly, the JIS communication processing unit 62 supplies the frame
from the RF transmitting and receiving unit 61 to the converting unit 65.
The converting unit 65 converts the frame from the .1IS communication
processing unit 62 into a block and supplies it to the ISO processing unit
66. [00128] If the command within the block from the converting unit 65 is

DESELEGT ibadSLQArosepsinganit Sentransmith A FRIRRSRIQ in the status
DESELECT via the converting unit 65, the JIS communication processing

OHER, WHbCth BaRE S EEAiking Y afdreteiving Uhit8#5Then, the 1SO
procesgings0nit 66 genpgeates statusinfarmationtindigatingalALTostaite RF
and supplies if to the status memgory unit or overwriting. Thereby, the
L P SR 55 Lt B b T S RO s e
statusimempymnit@ﬂitfﬁm@it&érﬁm r@@ﬁ‘iﬁﬁ@aﬂa@%dﬁﬁr@mﬁ&ﬁﬂs. Then, the
QR AL SIER® hrL1g cOmMand IR NG AR Ricaing HALT

transmitting and r ceiving unit 61 i§ATTR, the JIS communication
prste saihtyRmlie 62 terigsTais ancssponset (3 ATMTR aytar theeR Eheasismiberigaius
anchraeeiind s iR IR NG S ROMIIHGRIL M RICCERSINA LB 2nit 63

generates status information indicating ACTIVE status and supplies'it to

g dEmdry shire 3o dvbi@fiting. Thereby, 17 the status of the IC
card 22dndicated bythe statvs- infarmeatien helghin the KBS YMEMEEY UNithe
63 tra%%'&ts from _PE‘ D\e(ff?tatu to CTIVE.status.éOpBOJ Furth% if tﬁ%
SRR A BT e BESIPANUR AR SR ekl dhlte? o
1% HETththBSJtSncomrcaricationsss 0cessing urit G2ittransmitsasdsSponrseda/ P

@%Tt}{rlaa H}*e §£1§%R?nm't21§‘9 ?‘Qc%'rex(l: FIVing %r]"t 6]I‘hgrtlefltﬂhf;[ hﬁ'S‘J Icsom munication
commu_nlcatlc_)n proceésmg unit é\él ggenerates status information in |Cat|ng
HREFssiatusiand sapphess istguehastatugimemdrgating G3-fob SvBRAHIRGTED

Therehy rtberstatus, o lelperid 22 indigated Qé{&%&%ﬁf&@s@f%@ﬁﬁng.

held in the status memory unit 63 transits from READY status to HALT

SBgtRD001 3R KENDN- BEELAREDAIADE Mot Véansian thdd in the

cemmanghwikhindhedramafiemithe REkansmitingandyesaiuingUREGID v -
:%RS%% r. WUP, the JIS communication processing unit 62 transmits a

& o REG P id & RF transmitting and receiving unit 61.
Then, ti8 (IHF commamigatioss, pid cessingtaido R genetiaieSstatdsom the RF

| rg(r);rériyu {RQ AQQ ':%%EQ/%'Q%P &-QW%EET% communication processing unit 62
transmits a response to WUP via the RF transmitting and receiving unit 61. Then, the
JS communication processing unit 62 generates status information indicating IDLE
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 HALT status to IDLE status.

[00133] At step S9, if the command within the frame from the RF
transmitting and receiving unit 61 is REQ or WUP, the JIS communication processing
unit 62 transmits a response to REQ or WUP via the RF transmitting and receiving
unit 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 memory unit 63 transits from IDLE status to
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status in READY 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-DECLARED status to READY- REQUESTED status in READY
status. [00132] At step S8, if the command within the frame from the RF

NS RNEL feGs NG LR RESWURIRE IR COMPBURIGAIN L, example

processing unit 62 transmits a response to WUP via the RF transmitting
SFFENBBRINIGSIE61. Then, the JIS communication processing unit 62

genera{t@@z status infopnatiemipriceting HLEmalatusAndssteRliesl 1 therig.
;tatlmsj €1 ry unit 63 for overwriting. Thereby, the status of the IC card

vitﬂe Kzt b HREROH M 1 e SpifusRiaAtey ghicgamand
transidfpom HALT status to IDLE status. [00133] At step S9, if the
commgfégrl%gnn the fra ériglm ﬁhe E transmlttln and receivi ing u it 61

A
iIs RE P, the jl ommunicati onof?r%qéié}sl%%g Uilie gﬁlf}’ansml a oves

s ponsestoREGor WuPdig thetRFstramsitting 1&h darécbzvdmgemnneem the

-EP@d&sstfﬁ E]t|§t oggrmlﬂgapon processing unit 62 generates status
mformatlon indicating READY-REQUESTED status in READY status and

suppliedt&the stattissieRetadniiuitit 6BHs SERVHErgrIrRérétigmiecd in the
yaiuseidhe depcasd 22 indicatad-bythe statusdnformatienielddn Wecessing

status_memory unit 63 transits from IDLE status to 18

HEL B SRR BReT EBNG IR A R BADYRIBHIE g i i dng BRnG! to the

exampiag m@e@i;m@ﬁm@ssmr[ﬁﬁaﬁﬂg Nex¢pexample detalls of
comm 8 @Licessm st%pj) S,‘ghln Fig. 7 will be Ialned

cor rtm umif nverts th e % the
flowchart n exampﬁe explanation of man processmg jnﬂt

siep G3im theScommmerication p"rz)csgsnag kinitk6 2rhowesplitheit to the [SO
%r%‘&@%ﬁﬁ %‘R glep according to the status of the IC card 22 determined in

e processing at step S3 in Fig. 7. [00136] At step S31, if the status of
the IC ¢80H>8D deterhhitidsl fienhearprbodbsivmn aersngusB 63 Ridgisithe preamble,

RAGTIYGE SIS dHE dhe CORMURNIGRHOR-RHEGESSING KL 62 SHPRles Ecation

frame from the RF transmlttlng and receiving unit 61 to the converting unit
&Oﬁﬁﬂ%%%éﬂﬁé&% @%M corresponding to data including the
remaming PCB, CID, NAD, and INF.

[00139] Then, the converting unit 65 replaces the frame EDC supplied
from the JIS communication processing unit 62 with the calculated block EDC,
genetates a block, and supplies it to the ISO processing unit 66.

[00140] At step S33, the ISO 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 I1SO processing
unit 66 confirms that no error has oceurred in the block from the converting unit 65
based on the determination result, and then, moves the processing to step S34.

[00141] Note that, at step S33, if it may be impossible to confirm that no
error has occurred in the block from the converting unit 63, a block is generated again
at step S32 until it becomes possible to confirm that no error has occurred in the block

from the converting unit 65.
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[00137] At step 532, the converting unit 65 converts the frame from the
JIS 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 JIS communication processing unit 62 and calculates a

block '%5?9 VVESpOM]gFé%@Qatﬁ%' gllnégigg}% SmalRing LGB, %rre onding

NAD, and INF. [00139] Then, the converting unit 65 re aces the frame
@@%ﬂmhwdfmm@ﬁénwfcéﬁ{m%a@aiwmﬁc%ﬁg* waitteRagithy tie block

cRluinted Rl ERG ¢ denrrales ahlock.ARd é&@@l‘S&&E@é@%ﬂé@% has been
processing unit 66. [00140] At step S33, the ISO processing unit 6

AR AR Vh e A oS hds HOBUASS IFRIRGT BRI b théata b*oa@

convertiyig 48it 65 opnaidased, oméhestzlq%c%d@ﬁgcgmala@ogaﬁéﬂ@ebl@cts lock
from the COI’]VGI"[II’]%UI’]I'[ 65. Then, the ISO essing unjt 66 confirms

HOREHB S PSS e %bfﬁ@?ﬂ&‘éwﬁ%% %’SrR? PRSIt B8P Based Pt

on thecdetermitiatifOresultssing ﬂaarﬁmuddescdahesmmﬁegsmﬂo@lép fHBINAD
tet at ste 833 |f ossmle to confirm tno

R e U

generalédi &blain at Ebep B2 Lnidil irdssssne oSS Utélmlé@ﬂfﬁrmwmmodinﬂ

BIEeK ascocaured inctherbipeks fram the sooMering Upit A2, 1RdA0I42ENE 1
step S34, the IS%‘%rocessn g unit 66 performs corres onding processing

BB oA eimbrnRs denad NAR b Gernmided. @oeaRBter Al tiotkained

fg@mgg\gtqgmwgeuﬁgeﬁmtg@%ltwgreover the received data is processed
after is hii? en co verteg E}to a different format (e.g., from a JIS data

frame t0AHIS0 data bl oSS REERS BHE O &R gD by nsror
6asgenerates ahblbkkaontaitingdoprdeasisirigitpsuftobtainetbas sceesulf unit

fth ssing at. step 4. That is, for exam the ISO.proce
O e e s e P o O g . rom
modééém@mmgobtalﬁédatﬁpdh@pﬂm:ésmngimtmp@@a, §00144]. Thevgs the
%%Jégll\%: g@l@@unlt 66 calculates a corresponding block EDC based

on the | CID, and NAB, adds the calculated block EDC to the

INF to Wﬁmbcs, Cipse bt Rzt METE: B nandedmans Blipilieen BrpicR no

QRtAHMEd occurred in the block from the 1SO processing unit 66, a block is generated
again at step S35 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
ISO processing unit 66 into a frame and supplies it to the JIS communication
processing unit 62.

[00148] That is, for example, the converting unit 65 adds a preamble,
synchronization code, and LEN to the biock supplied from the ISO processing unit 66,
and calculates a frame EDC corresponding to the data including PCB. CID, NAD, INF,
and added LEN.

[60149] Then, the converting unit 65 replaces the caiculated 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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as a result to the converting unit 65. [00145] At step 536, the converting
unit 65 determines whether an error has occurred in the block or not
based on the block EDC from the ISO processing unit 66. Then, the
converting unit 65 confirms that no error has occurred in the block from
the ISO processing unit 66 based on the determination result, and then,

moves §hes@rocessingi, sien ad IO MelNRiRidhFRE SR B3b6H dhpplies

ma¥ be impos,sible to confirm that no error has occurred in the block from
e B RN TP 603 BdRK Idhetadty BoArardtds 438 [fivine
hdacoemesipassiblr taeesfimthatde:eranfhasioecuraenindhiee Blosk fppiied

he ISO processing unit 66. [00147] At 537, the converting unit 65
RS B AMN LB TE0) H AL IRPEe S SoPAPE g e
suppliesiittte thecdiSrepmermicatidrigpfocessing unit 62. [00148] That is,
for ex [ theCO\é,t' Linit d . g, oRization: -1 ;
code, IMTTEN to 110 Boe B e o S e o oy
dalemates i bt BDT LrréspBRARY toate. dagd ineluaimg P&BN EIPFLSsing

NAR !Ny ardiadged L ENn [BR140]: henidhe cravRringKnhaxeRlacess
the calculated frame EDC with the block EDC supplied from the ISO

PGS EEIm g it 6B GHEYEa i BLSERIMR SO SKRMEY as a result to the JIS
commupigation procesgingdavit@e. 120 HRQLeOh AlustepiSBRiithiash Sihether the
communjication, processi nit 62 supplies .the frame supplied from the
EORUET gcﬁmPl&'Eotﬂﬁew F aﬁ%ﬁ%n@oont%’?gcelﬂliﬁge uﬁﬁ%‘i. né'n,&%ﬁe‘”S
Rimtransmiibin gracd diegeiving? unit B trademifsthedamecsupphietofram
the JIS unicatign progessing.unit 62 using.the f ) icati
frame,sﬁgﬁg]r turns t tes%rpoggg"siﬁgh{% hst[tgr? ré)g%r%l %uéﬁ%%ﬁgﬁ%%t %ih?g%le
stepB8Y, ifthwisatusofiifie 1C eat-22 qeteriheid inbthérprscdsemgthe 115
SteRRRiRY - fIs-READNSIRIUS. dheI K commumicrtion AiRc essit it

62 supplies the frame from the RF transmitting and receiving unit 61 to the
I TSRS SRFRY RSREB, Wit PnovEsTiee rocessing to step 539. [00152] At
step 5389 theJIS progassing Wit §4odatarnminesyhethentiiess determines that

the command compliant to JIS X 6319-4 contained in the frame from the JIS
communication processing unit 62 is a PICC identifier matching command, the umit
moves the processing to step S440.

[00155] At step S40. 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 transits from READY (READY-
DECLARED) status to JIS-ACTIVE status.

[60156] At step S41, the JIS processing unit 64 performs corresponding
processing based on the command compliant to JIS X 6319-4 contained in the frame
from the JIS communjcation processing unit 62. Moreover, the received data in the
data frame is ready for processing upon reception without conversion into a different
data format.

[00157] At step S42, the JIS processing unit 64 generates a frame

containing a processing result obtained by the processing at step S41. That is, for
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command compliant to JIS X 6319-4 contained in the frame from the JIS
communication processing unit 62 is a PICC identifier matching command
or not. [00153] At step 539, if the JIS processing unit 64 determines that
the command compliant to JIS X 6319-4 contained in the frame from the
JIS communication processing unit 62 is not a PICC identifier matching

commant the ?&@Eﬂ{g%ﬁ?@é&r%ﬁﬁﬂ&é&ﬁ% PiPakribre s;[fggﬂﬁﬂlzation

Further, at steS 39, if the JIS processing unit 64 determines that the
eefRmtdnt E6hphidht B9 ISAPE3 10T corriiHutts frackerne Teswi gfgaimad by
aRBRILRIGAlaNpesassing unit 62 is a PICC identifier matching

command, the unit moves the processing to step 540, [00155] At step .
540, 828l proceddifly h JURETNES At ifiaRSrifaEatagdine

H5-ACDIY Bastatus ardSEppiRS PABIHEBtatus Memarydyii63idokted frame

) riting. Thereby, the status of the IC card 2 inﬁ' at y the stat

oD FRIAE I S S b AR 03 PHR AL NoCIEAY T NAD

(READY DECL ARED)Miatusitodd SHOEL/ B statas!t [00kE6]Atstrepubihiion
8AkS,regessing unit 64 performs corresponding processing based on

he command compliant to JIS X 6319-4 contained in the frame from the

JIS cotfinfication Picdaissing thsif G2camerEbirar otherpsesi e tateliAudics

@l?etaﬁfﬁ{é‘esn?;ﬂﬁ@&j)ﬁf&ﬁ PHIRCEBSINGHRRMFEGRRTIAN WItRQUEGONVEISIRNIHMOind
a different data format. [00157] At step §42, the JIS processing unit 64

GeBrate e fhmEM Comtsiling A PPIEBSARG et bbtaihad ypts the frame
plesRSSMgnatiRies pdeetiiad imifon hpxanplendheniiprocessingenit
64 add sponding preample, synchronization code, LEN, PCB, CID,
and NA??)5 %{ﬁ\IF con%in‘l%?a trg]ém pré%%sgi%gpr]eogﬁftg Btaifisd y fRgerates status
processing iat stemSAT.AD0L 581Ut KRR A& JIE PIddeEBingwRjtBd supplies it to
C S r nding frame EDC b INE, LEN, PGB.
O e e TR e i 22
syfiehishizdtiontesdenoENPTCE: CIDtha st NADeaeUbed dddat, fapg J1S-
supplies aframe qbtaipgd é’i‘éu?s.re%%EFQEQ%%@e%ﬁ%”AU@{@Btm ends, the IS

processing unit 62. ' o
processing unit 64 returns the processing to step S5 in Fig. 7.

[00161] At step S31, 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.

[00162] As explained above, in the example reception processing, the
status of the 1C card 22 is transited in response to the stafus fransition 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 [C card with a block as a processing object in ACTIVE status.

[00163] Therefore, for example, in the 1C card 22, for a frame and a
block having different data structures or formats, corresponding processing can be
performed.

[00164] Further, for example, 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 converts the block from the ISO
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[00159] At step 543, the AS communication processing unit 62 supplies
the frame supplied from the JIS processing unit 64 to the RF transmitting
and receiving unit 61. Then, the RF transmitting and receiving unit 61
transmits the frame supplied from the JIS processing unit 64 using the
frame communication frame. [00160] At step 544, the JIS processing unit
4 @enagaics Glaius ainfonmnaiiotainticaiing REARYsthtufame communication
]eEi,%fI:DY-DECLARED status) and supplies it to the status memory unit 63
or overwriting. Thereby, the status of the IC card 22 indicated by the
status ipffoéiiation HBidriictie istatasnmibenordenive8:trahsitst fitbenifl Sard 22,

AGIVESRYS 10 REARX SRS AT NG AIPCESRINSALBIER 24 HRdSation

the JIS processing unit 64 returns the processing to step S5 in Fig. 7.
foTrea fontrstsprSSen ik s eaties 6f feRS- card 22 determined in the

processing @t step $3riAckign ik HALRSatlsARIRL Boftlmdhend| Seceived

communication processing unit 62 returns the processing to step 55in
RS GBI A R ptaltRi dhote, ity th@ k&t SR RGN FoB_ <3G, 2
theustatusief e lGkarcordisitiansitedkin regpORSe to the status transition

command. Further, in the command processing in the receptio
procei&ﬂgﬁ,{%e IC gg’:ecﬁ%refuﬁtct%ﬁsgagg ’aﬁrlct‘fecgrnfvﬁ%ﬂ%) r %@5%63 on the
plades$ingoobjesbmiREADVhstatws handcdumetions as an IC card with a

plock a5 fpCessaARieshin ACHESIAHSLAFRAH TRIRIIE, block is

example, in the IC car or a frame and' a block having different data
stneeatre stofd Matsne dheeaspdairtP pbEeBS PGt 4 e CHERO FBg generated

(004641 F4her doxexample, when the IC card 22 is in ACTIVE status,
the converting unit 65 converts the frame from the reader writer 21 into a

block tH&! €Hn be prdtadssy Byt S0 prdiadsitginies sHa dbwsared
the black feeruthen S@ame processing unit 66 into a frame that can be

transm'ét&d] sing th%/framg commu%i(({%:[iog sgge/mbgg {80416]115a Eherg{gjrgé d so
betwedn the reader Write T RHUTHR S Y ,“blocks calibe® ©

tian smitteddand reesiedhexchangedr usingrtherframercomisukiGatibim 115 X
%%‘?STE%JSE&é%@é&%-sﬁ-%@raz’?%{ﬁ PUON.OL M Q0001 F1eBREI 18 3.4,
example command processing, the receive

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, JIS X 6319-4
is extended to include the above described ATTR, WUP, and HLT as commands
defined in JIS X 6319-4, and 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 IC
card 22 according to the above described ATTR, WUP, and HLT.

[00172] In addition, in this example embodiment, REQ etc. defined in
JIS X 6319-4 are extended so that the backward compatibility with JIS X 6319-4:2003
can be maintained.

[00173] Next, Fig. 9 shows an example of a format of REQ extended in
HS X 6319-4.



frame is converted into a block at step S32, and the confirmation that no
error has occurred in the block after conversion is made at step S33.
[00167] Therefore, at step 534, processing can be performed on 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 copfigmation thagnorrenNas.0ecHirRAdD the,aeRerhRIPekds, sysiem
made at step 536. [0016 é herefore, at step 537, the block in which no

&9y FraNCS R LAMBEL SAdRIted into a frame. [00170] In an example

embodiment; JIS X BRl&4pRYbRRxEndad sQethat-both Teadernwiersd by
of the reader wrlt%fthat transmits commands defined in JIS X 6319-4 and

the ¥FRETEP WAESF S AL IHEHEhits commands defined in ISO/IEC 14443-4,
can pe{mm‘éhoncomthetm&rpﬁmldymrmlesﬁieoimhmk:ati(mmim@mheand AF1

ication scheme in.the IC.card 2 00171] T is, fo
g)Pa) elm?n gyekaa’rr%gse r%%%rl}me%t }g X é% 4%73 extlgln%e falem code.
lhEliud@ethe ‘diidvehdeschibddsATTRs WGP, and TILT as commands

defined g 45% X 63194 ;apd R Ush PQ&H%Q&?@H@H%QE%@@@)HE& 944433

performs processmg corresponding to the commands defined in extended

j@%éé%-ﬁ ImHEFebydthend g s FiifvACEIb PP SEE Hikef UATE 62t ckfc-

update [thestatus ofithenls wardiel Acearsting wdhaabeye deserbeminy with
R, WUP, and HLTS{E 0172] In addition, in this examg)le embodiment,

ﬁiéée%? AL 1591 S REE 3102 GHe Xt BEF S i T Batkarepecity 2
GmmpﬁﬁbditwﬂwthSy&e@ﬁﬂ;Sdé 2QQ8Ftan be maintained. [00173] Next,

Fig. 9 an ex a format of RE nd JIS X 6

23 100100) The REIFEQ™S R A0 by S o Lomindi Eo ot has
cod@ﬂféduestldoﬂé(}ad@nndemlﬁuﬁ ¢0a210020%). Thetbxampte domemast code
Godgis 56t 10,.99" . Jhe yalue.auoted @éte 1 GXRLSRPSS 2 AA8GMAled 10 a

numbet. [00176] The example system‘code includes a fixed value and AF
response to REQ.

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

{00181] In the request code, “03” to “FF” are RFU (reserved for future
use).

[00182] The time siot code indicates the maximum value of the time
slots that the IC card 22 should accommodate. As the time slot code, any of “00”
indicating one time slot, “017 indicating two time slots, “03” indicating four time slots,
*07” indicating eight time slots, or “0F” indicating 16 time slots may be employed.

[00183] Next, Fig. 10 shows an example of & response to REQ.

[00184] The example response to REQ shown in Fig. 10 includes 1 byte
of response code, 8 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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(application family identifier). The fixed value is set to "AA". In the system
code, AFl is setto "FF" when a field is not specified. [00177] AFl is a
value compliant to the definition of ISO/IEC 14443-3 (JIS X 6322-3). In
AFI, "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; also " E" '%_ val f a system .code that does not
oo T 0 (T e R e S BB CRAR IR yeg for

ratfudsicoeletis remonsiridicardsihdE RED hasirebipatithilitpagitg REQYtes are
defingsh in IS ¥ 6329:4:2005 Furthes When;the redygst code s “0I*, the
request code indicates that a system code information field is added to a
respon€@t8'REQ. [OV1BDihedABEhERES GHEATRS YeBlidsitote idongmample.
the reguasheodedindicpies thab rapsmisTon-nrotecalicapainility is added
toare to REQ. [0018]] In the request code, "03" to "FF" are RFU
(reser\fé)é)l@r?future H?&fr[ %’zjhfh"éfﬂﬁfé ERSE IR DteSRels U2 for
maxipfenhyatgecof dhe tindtsletsthatithe Gocard2hshowleh] capability.
accom . As the time_slot code, any of "00" indicating. one. time slot
o LA o D Sl S AR Rt Hre g e Conined
mdicatingsitfnRtikde slots, or "OF" indicating 16 time slots may be

employgg; 460 183] Xt Eign 0nhengaAneaTPIR A3 (& IRANSELRRE Qnd
[00184] The example response to REQ shown in Fig. 10 includes 1 byte

S deplnge Estis, BeoyResor methidemtimens byrdesdresfoRse idpe ication
elagﬁ{épl@fd@é’ﬂﬂi@cé@h&%&ﬁ@ehﬂ%&-@%}cﬁqmt dl?)taf [O%lSS]fThe feSF]:OESGIC
code is set to "01 ". The PICC identifier is an ID, for identification of the
card 2309 fbo186] 1%@%&&&5%&? EakLBAbiT ROB BYtSBr roatior e

tisedtfer ledlaulationgef dherzEponse time iof thed&neargi2zicand then mg‘fbrent
(SRR, SRR B e B B
exdmpies. thé heguestdatthis (datd(eprésenting)saisystemtigolieding 2 bytes.
inform%ﬂ@f@EFld' Next, Fig. 12 shows an example of a response time descriptor
contained in a response to REQ,

[60193] The example response time descriptor is a value of 8 bytes used
for calculation of the response time by the 1C 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 shouid be set
to “FF”.

[00195] In an example embodiment, the 1C card 22 functions as either,
an IC card that processes a frame, or an 1C card that processes a block depending on
the status of the 1C 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.

[00196] In this case. the reader writer 21 can perform noncontact near-
field wireless communication using the frame communication scheme with an IC card

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



[00188] Further, when the request code contained in REQ is "02", for
example, the request data is (data representing) transmission protocol
capability. [00189] Next, Fig. | | shows an example of a PICC identifier
contained in a response to REQ. [00190] The example PICC identifier is
a numeric value of 8 bytes, and the leading 2 bytes are "02FE" and the

remainjpg,8-Rytes a PICG idgnfification; nu r.for identificati f
the Ic_ggr(lj zﬁ. PICC. 00391 In the PICC %%nt%#e%r% |'E%neg%/’ bél%g(?ss%g?g that
frayaiged stepcelicd e i bytEssinO2E whensetbinmiaads defined

comaanicatignesysienndifigrent, frannipe CRmMHNIGAIRN SYSEM bicks and
which the embodiment of the invention is applied or the like, and thus,
VAR BRAGRHET P PSRN - BP RESIOMET P eSS 2 bytes. [00192]

Next, Fign 82 showsramtexamiRleiokiasespapredinediassrinter &astainge: 21
in g respanse t ..[00193] The example respanse time descriptor is a,
T RGBS tBd et e FEGp S T By et or
22htondHeve betreekpbimatiand w06 94} iutheesjionse tinag deseuptdrio any
the leading.2 bytes. are set to "FEFE". Further, the lowermost byte B7 is
o e T R S A
embodinsenentkdi@ecard 22 functions as either, an IC card that

processgs goframe, praRLIC cardhal RogessamARI0RY d4eRending Aftienged
the status of the IC card 22. However, in place of the IC card 22, the
h\,#i

rEaldiet WATSHIE FAHGSPansdtbie Mb furictibh: a8kl ptaaieadeniiitaped in
?@tmg&ﬁﬁm?atgm~&ref§siﬁgaﬂﬁg Mitﬁgttb@fti&ri%%ﬁiﬁé§6@‘ﬁﬁrhﬁ!<a%esponﬁing to

ependaing o the.s (0] e reader writer . n this case, the
FEERBPRHIES @f@ﬁéﬁ%@%—i RONESHAE: XA e G ss

commuigitign usingtineifrainecamphnitatoreschamexwita andGdedren that

that pracessesaiame o1 andG.car fatgcesses 3 plock 231001971 .,
Urther, m this exampre emboditent, since DIGEKs are transmitted an
rdeeivepcusimiethe fradé commumiettionrscheing voormtands defined in

1SO/ 'E‘Eo@?{%?“‘ or the ilse. INAMPIE. MALRRIEMASIIN. NG PIACKSs2 can
and transmitted and received using the frame communication scheme.
update status information held in the status memory unit 63 according to not only

WUP, ATTR, and HLT 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, in this example embodiment, the block compiiant to the
prescription of 1SO/IEC 14443-4 is converted into a frame, however, a biock 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 converted into frames by
the conversion method that has been explained in Figs. 3A to 4B. In this case, the data
structure of the block is extended (changed) in the prescription of ISO/IEC 14443-4,

[00203] Furthermore, in this example embodiment, the frames compliant
to the prescription of JIS X 6319-4 are passed between the reader writer 21 and the IC

card 22, however, frames to be passed are not limited to that. That is, for example,
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[00198] Furthermore, in this example embodiment, the reader writer 21
and the IC card 22 that transmit and receive blocks using the frame
communication scheme have been explained, however, various
embodiments may be applied to any communication device that transmits
and receives blocks using the frame communication scheme. [00199]

FYHRE N A LG AP G fMBodIment,, Tb?éﬁe?%%ﬁ%%@ﬁ@ﬁ?&ﬁ%s A assed

Brocessmg corresponding to WUP, A can also be

s EmEre isadse ITsee smerdifcaiorapt e shiribiupes 2hn desiforiss of the

RLORESSINGcRNIeSRRNAING iBcRMMAaNd s desined in JIS X 6319-4,
however, not limited to that. [00200] That is, for example, JIS X 6319-4

may bd &t ded soMhdt B aRRESIAY S e 5o RTINS RBIEHRFERRIIS, may be
AdetReand HpdchutalshbinSELECIcandlso Reperformatea the H&ies of
communication ro&;gssir}g}vunit 62. 002%1] In thit%s1 casfgz the JIS

TOCE5SING 18, exectic SOTLware ams 1oLming saftware are .installed from a
ommuntfcation processing unit B2EAR upda{e:’s S8 MfSmiation neid in

tleeostatg srmemmorynunit63 Aledordihgdite i atcomy eV P fATTRmatd kIgEneral-

%HI;%%'&O RirpfbEfede Agcardingly. when the,siags Mﬁ‘é}?'%’,’i‘qﬁo MANLSare
DESELECT, the status information can be updated more rapidly

dettaPaded to the embodiment that supplies the DESELECT from the JIS

commupigatign progggsing WpikG2 fodhe; Qtﬁﬁ‘?c&%%ﬁ%' upit S&MIASNE: that
conver'[L{ElFﬁ lﬁ?lit 65. [05202] Further, in th}?example embodiment,!tﬁh% )
P

BISERIEDMPABRY IS 5 FeSEIP SRR ISTIFEC 14443-4 is converted into a
frame, fimagsier, a blocketo hensanyritesdintomaifiame dsdotimitectoringt. of

That is, for exa Rle, blocks having any daﬁ tructure can be emg&o gﬁj
RS5O BN BE oot W G, e EeiGion - o @
method that Hes béer ekplaingdnidoigs:c34s tomdBoity) tBiS casegthesdatd data
f . <t dhfoq'. ¢ P4 _Cn
TR e ek SUSPHREIA0SEAL R e A SEASONE G
domiplikt ey themprasdhprivnasfll 8y 6819W are passed between the
reader wyijsgr 21 andeliglC £AIHLA2-NPWEKELHIaMEs 10 beRassedait cru

not limited to that. That is, for example, 26 frames having any data )
stlctifrd e pedmproifsd B IGHEPES tHe Rames cah Batb asset) iarhutipe 2
the readenwiliele2d anedprolfe, Gard 4. dn tisease: they data.sthidciur My, a
tshpeeaker, etc. are connected. The CPU 201 executes varicus kinds of processing in
response to 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/output interface 205
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.

100209] Further, programs may be acquired via the communication unit
209 and stored in the storage unit 208.

[002101 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/output interface 205 drives the media and acquires
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frame is extended in the prescription of JIS X 6319-4. [00204] Next, the
above described series of example 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 recording medium in a so-called embedded computer or,

PSB EXAURIG AQeORHEPHIPARE AMRYIGINALCALRXRGUE Y IS sferred to

nctions when various programs are installed. [00205] Fig. 13 shows a
BsnTiginesiontSRampleterd aerpptiverenacexecutes the above described

series afpragessingri@0RReldnE RkbdaantralRrocessingdBig0khat can be
executes various kinds of processing according to programs stored in a

RERN P eid ST HEMBI) 28276 2 stBYS5EBHIEL B UiEa RAMTRRAG edia
accessimanongeRis; pragimoisdand dataiekediviadabyopir LRIk A0c Riding a
iately stored. These CPU 201, ROM 20 d RAM 203 may be :
R SR S e R R
interfelcerR058!idisoinectdaentRd [T PUnR2OsoyjattieeRiid 202 iT o/bigr programs

neYUAHIRMEN IS TRER 400 AR INRUE NI 206 dacluding, 2 keyhoard mlzﬂit 208, or

mouse, a microphone, etc.’and an output unit 207 incltuding a display, a_
dreliker, ReeoubashraesmsThhe P pam exerdivgs DardasRIfIgef using a

RFREESHNG:IA LS SRANSEREeM mMamds iRpLt frombihe JIRULURIL2060EReR, or
the . CPU 201 outputs processing results to the outgut unit 207. [00208]

FHERSHRE LRSS LBRNELI88 T TRRMHARIRIU I Rttt DO 2 Rictteas @
achesickaise nfotexanpigingnd stodes piogramsgxesuted by the CPU 201
and Va[HB ininds o{ da% a. A com l%nicatﬂ n unit 209 may comm nigate i
with an ex%ler al device Via PRetwor méljclﬁﬂase teriet %ﬁ% I6CaTarea " T
Hietoudrkt{ G020 Fariher pprogramastimays berecspgnent widy therformed, however,
ication unjt red.j r it; 2 ]
B e R O AVl b
napidisoptiedidiselisr a semiconductor memory is mounted, a drive 210

connedcigghta the inpatautputinterface i20adrves.the edia nd @CHHArestire
27 programs and data recorded therein. The acquired programs and data

ARrtralysrariading plural devices.

[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 from
the spirit and scope of the present subject matter and without diminishing its intended
advantages. It is therefore intended that such changes and modifications be covered by

the appended claims.
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the storage unit 208 and stored according to need. [00211] The recording
medium that records programs that can be installed in a computer and
executed by the computer includes the removable media 211 such as a
magnetic disc (including a flexible disc), an optical disc (including a
CD-ROM (compact disc-read only memory) and a DVD (digital versatile
disc)), a magnetooptical disc (including an MD (mini-disc)), the ROM 202
in which programs are temporarilgbapenanently recorded, a hard disc
forming the storage unit 208, or the like. Recording of programs in the
recordifgeriedntion raebecpasérhedd using a wired or wireless
communication medium such as local area network, Internet, or digital
satellitd broadtSEHHY HRHE CURMHOKARbE YRR 8% as an interface such
as a rauiest ded@ imadempaccording to need as shown in Fig. 13. [00212]
In this specificaion, the example sieps deseriged in the flowcharts
contain various processing that'is time-sequentially performed, however,
the processing fisshptaresessaritytimersgqdentibdyrperforyre thahgimeay bgor
rfgrmedaln RARURLALINIAYR OB 3l faurther, IR SREGligatoneady
he system refers to the entire apparatus including plural devices. [00214]
R cuHPe dhgstastwd@dhat various changes and modifications to the
presentlypratesestembadiments described herein will be apparent to
those skilled in the art, Such . changes and modifications can be made
without departiff§ i AHEEhiifEFIscope of the present subject matter
and without dinisishingdisciitended advantages. It is therefore intended
that such changes and modifications be coYeJ(%d?bqg the. appe otle claims.
28 CLAIMS The iiVehtion is claimed as toliows: 1~ A'systém Yor dafa™ "
cemmuticatiomdcomparisingroaifirsg devive sacludingtactaf smittenfomcluding
HRANRIY 'E‘@t%% - ARd AL RIORE %8&%?;%%9!%( GURIEAIR INBon reception of
transmitter, the first processor preparing data for transmission in at least
te &tiates of operation including a ready

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

wherein, 1 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 the transmitter and the transmitter
transmits (i) first data associated with the ready state, which is ready for processing
upon reception, (it) a first transition command associated with transitioning from the
ready state to the active state, (i1i) 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;

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 (i) processes the first data in the ready state, (1i)

transitions to the active state based on the first transition command, (iii) processes the
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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 the at least two states of operation including the ready state and
S%QS acive skelgd °rc&(%c‘%a%%é“%ﬁﬁeg:v@c%'a’r%%g}sat%pt%@ rr%g(?‘ft!s?a bl on the
ata; wherein, In the ready state, recelved data is ready for processing
sepad treceptionahthendata; 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 the transmitter and the
transriitter tidessyiteifi) fir<tldowa lassbaiate diwviiie thedg adytstaea ichplodsssed
ug%?dﬁ ﬁcge_ﬁsig(gmg&on reception, (ii) a first transition command
associated with tPansmoriing from 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 segond transition comman
ssocited wi T & S B L on of e
dathetfe ndtevietdave iy éopmtsbng prbuigestte the Becdtppocessor the
first data, the first transition command, the second data, and the second
transition command, and the second processor causes data indicative of
the at4east oRectsasisitior Edammand dohevbsead in the memory device;
and whereln, e age0nd pragessor () plogesses 16 J1st datg I e 104 re
state, %u {ransitions to the active State based on the first transition
sebstaigand, (iii) processes the 29 second data in the active state, and (iv)
ransiion (9 Ng IRy aE RasRd O1A1e eSRTR dRNSHARSFOMMAN G Brided
The system or Claint 1, wherein, in'the r aay state, data Is processe
o simgs 1 SnG3 18- depiptdedh8d Thisstystend of Claim 2, wherein in the

ready .State receptign data, the recei s formait .
0 AT, S SR i
command including the identifier is received.

3. 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 ISG/IEC 7816-4 protocol and ISO/IEC
14443-4 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 7816-4 protocol and ISO/IEC 14443-4 protocol.
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4. The system of Claim 1, 2, or 3, wherein: the ready state includes a

ready-requested substate and a ready-declared substate; in the

ready-requested substate, a response including an identifier is provided

to transition into the ready-declared substate; and in the ready-declared

substgte, pracessing is performed when a processing .command includin

the Koo Lo e B E L The ettt o P S e e one
tegaiionleclaredstibstates therprsidessiig xdminatatdnciidihg phehitientiietirect
HAASINOR g%nﬁ{g(}{‘af{%%&h% rﬁ%d e'a§§rg‘%ﬁda%&b@%%e&?%a’ﬂ?s}l%%“@e e Eative

In Which the processing 1S performed: 6. The system of Claim 4 or 5,
sweerein 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

proces$fed uling sitsteastdridmfil SOMEGETB IiBedapristot clrendtaBOivE Command
A4 protocel 8 dhe system.of Glaim 7. whereln 110 aglive, 22, irg

upon reception of the 51ata,ntlhe recéived eﬁa is formatte accoréthllﬁgj to a
tproitool atherthdodheray leaststine Gfd8ONE CaB18aleprotbediadingate and the

HSOUEG 44 3:4 protacal, 30,9 Fhesysiemafanyone ShibeRiesedilte
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 apd from the half state.to the active, state. 1Q. The f
i el QB LERIE RS AR T BRIl ot ORI Bluses o
ttramisitioirooniheamdt stateat fourthl ke anatitiontsomablamnd, fitreatidirdc trizarsitiom from

A sausing AURIToN o e Sadnstale adfie gl state and

urth transition tommand causing a transition from the active state to
the halt state. 11. The system of Claim 10, wherein a third transition

command ¢ Egéyastetﬁ?_%%igﬁ{‘J{{%”iftﬁllea%?&%@ﬁ% 19andd h%'r%Iﬁ’t@’ehPﬁE device

allows for a directtransition from the state {0 the reaqy state base
ipn mAderthritersitichecmemdddvite | T e injeteredtanyioredf Hiecard”).
preceding claims, wherein the first device
[3.  An apparatus for data communication, comprising:
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
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, (i1) 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 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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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 least one processor preparing data for
transmission in at least two states of operation including a ready state

and anyactiverglage, WRGKSINCRiG T8RN -SiatGe d35a-6RdY IR C card.
transmission is ready for processing upon reception of the data; wherein,

in the active state, data ready for transmission is converted into a
differensformatipsigfatanN ocessing YpRRererepionaiing dala:mberginthe
at least one processor provides to the transmitter (i) first data associated
with the ready state, which is ready for processing upon reception, (ii) a

first transition‘commandsdssdeiatechwithiteansitioning: fiogn the ready state
to the %%té\{:/gv%;?%?’rég@i seco ga_data associated with the active state,

which is convérted into a different format upon reception, and (iv) a

second: trensitiodexdreiraadid associated with transitioning from the active
state tq the,teady 3ialesdt gerhhs BRARIUS FLIBIM A3 WESFERMEemory
apparatus is an IC card. 15. The apparatus of Claim 13, wherein the
4ppisratli 45 a2rb aBR PIDAEETOT PEOVAMHIRH APa: &Y Sl ompRtiNe dtigHding a
cOMPLIainanA deativersfatereceiving data; a memory device; and at least
one processor operably coupled to the receiver and to the memory

device ThEAH S OHEBrotdssr proviting ar Baspivd Starasssting by the at
dperatiopdneksding a ready state and an active state; wherein, in the

ready S\:Ef%%:_eréitl’]%{% %I\éegv%ag?a{g r%naedyeto{vgéo 8%32135ng (t))g{vgz]‘tee(? tinlt%agt LPfe rent
processor; W%erem, in the active state. the received data is corverted intd
dodiffe e fonmaepricg bty groeekssimgrsypthecatdeastione processor; and
whereiq foe. A 168t QIR PIACSIRLIEAGLER AL IRaRLONG IANSIAN, command

command from the receiver, causes data indicative of the at least one
MRS HIE A E6MIN 7Y e Iata 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.
17. The apparatus of Claim 16, wherein the apparatus is an 1C card.

18, The apparatus of Claim 16, wherein the apparatus is a reader writer.

|[9%]
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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. 17. The

apparatus of Claim 16, wherein the apparatus is an IC card. 18. The

apparatus of Claim 16, wherein the apparatus is a reader writer. 32 19. A

method for data communication, comprising: receiving a data frame

includiy a fisstertterddietedtioneodenieteéominmyprikiether the received

data frame coniais WaceIpiG daiausing. ine. il srroy detection code:

determining & curren g{na?us, wherein the current status is at least one of a

first statesramdga sbeted Statwseihalfitstastatus indidatin gitivattins adadatn using
ﬂgg%gzittearrgg%%i%org?gxeto_process, and the S(_acond status indicating t_hat

the cfata in the data frame is to be converted into a different format prior

to prodessingiinetecmiminigstituse sponsia tha detentritatiorns tiidedseone of a first

s d%%g‘%ﬁ@ S48 Jrang FoHAnayNeaypied daig JneHaes e e S%tframe is

rame contains a status transition command for transitioning to
rfedstionewkthesfirbtistaumandithe Sedoatimtahas; thadsitonitiy dathdrame is to
peecond statu: ba(??f&% {he status transition command; removing at least
or?e dataepcl)r?l%% rom tﬁe ?ecévé%oéa?a% Fggr%séo’,u%/%hen the current status is
the sedgnurstatgs; ivalesiating dsecolstbunioatete thion tbodedased data frame
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C@@gﬁﬁog%&ga&aﬂpeoggg&é@%ﬂ%es at least one of preamble data,

synchronization code data, and length data. 22. A method for data
commeglivauong eoregsmisirggror detection code based on remaining data in the data

frame;

replacing the first error detection code with the second error detection code;
formirﬁg a data block with the remaining data and the second error detection
- code; and

processing the data in the data block.

20. The method of Claim 19, wherein the received data frame is a JIS

protocol data frame and the data block is an ISO/IEC protocol data block.

21, The method of Claim 19 or 20, wherein the at least one data portion

includes at least one of preamble data, synchronization code data, and length data.
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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 th transmlsaﬁ IaC|né;lnt(t}a(-%lfirstc error. Sdgtection code with the
second error d&t&t (i’on co e an AHFAIEHTtTG ThE ddta frame; wherein

upon rarreptmgmfath@otfansmaﬁtenhdam fraime, the data in the data frame is
converted intg.a At E{ ehbioK Ek&%'%o&%’ gors% Sﬂ{‘gmf’f ?onb%lan d of

Cla|m§ w el‘éln e data Isanl protoco data and
the datafringesisieia l@pkowﬁblt@%mqﬁaiiﬁiégMSmhé% ébtgolref Crainggsstion
whgrein the transmission data is placed in an information field of the
ISO/IEC protocol data block. 34

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

fransmitting 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.

23. The method of Claim 22, wherein the data block is an ISO/IEC protocol

data block and the data frame is a JIS protocol data frame.

24, The method of Claim 23. wherein the transmission data is placed in an

information field of the ISO/IEC protocol data block.
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