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Pat ent Application No. 2012-207797, filed on Septenber 21, 2 re
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enbodi nent of the present invention relates to an | C card—a-portable——
el ectronic device, and a reader/witer. BACKGROUND [ coo] Generally, an IC

card used agC gARD, PORTABIFEELECIRONICVDEVICHE, AND READER/WRITER
CROSS-REFERENCE TO RELATED APPLICATION
[0001] This application is based upon and claims the benefit of priority
from the prior Japanese Patent Application No. 2012-207797, filed on

September 21, 2012, the entire contents of which are incorporated herein by

reference.
FIELD

[0002] An embodiment of the present invention relates to ah IC card, a
portable electronic device, and a reader/writer.

BACKGROUND
(0003] Generally, an IC card used as a portable electronic device is
provided with a card shaped main body formed of plastic or :ﬁhe like, and an
IC module embedded in the main body. The IC module has an IC
(Integrated Circuit) chip. The IC chip has a nonvolatile memory which can
hold data in the state without power source, such as an EEPROM
(Electrically Erasable Programmable Read-Only Memory) and a flash ROM
(Read Only Memory), a CPU (Central Processing Unit) to execute various
operations, and a RAM (Random Access Memory) used for the processing of
the CPU, and so on.
[0004] An IC card can perform transmission of data and reception of
data by contactless communication. The IC card to perform contactless
communication is provided with an IC ehip and an antenna. The IC card
receives magnetic field outputted from a reader/writer of an IC card
processing device which processes the IC card through the antenna within
the IC card, and operates by electric power induced by electromagnetic

induction. In addition, when the IC card receives a command from the IC
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provided with a card shaped nmain body fornmed of plastic or-.the |like, and an
| C nodul e enbedded in the main body. The I C nodule has an I C (Integrated
"Cifcuit) chip. The IC chip has a nonvolatile nmenory which can hold data in
the state wthout power source, such as an EEPR OM (El ectrically Erasable
Pr-ogrammabl e Read-Only Menory) and a flash ROM (Read Only Menory), a CPU
(Central Processing Unit) to execute various operations, and a RAM ( Random
Access Menory) used for the processing of the CPU, and so on. [0004]An IC
card can pesfdogBee:&iaR ABviss bPRofthictlhad doraRfliniREGRT M (DEardakacutds cont act | ess
comuni cation. The IC card to performcontactl ess comruni cation is provided
Wi th an | Caghipplicatignan 2aevréanta. witthehe| Gcgiged coromepd.esBrrblgnandassf i el d
outputted froma reader/witer of an | C card processing device which
processes t efa‘ier‘i&%“dreﬁ ?eoYf‘é}?u?ﬂ‘E’cg?\‘Esenna within the 1C card, and operates

by el ectri gopgmer dopduiiRdally, £l qet senegRelkine Adkt ii%nﬁsnamqi tion, when
the 1C card receives a command fromthe IC 1111111111110 *G00002* card

pr ocessi ngadiexinceiehshidontagtites sowoandine eafCoayd. t Ae alditioar thed¥ecut es an
application in accordance with the r.(g[igei ved command. .By thiis neans, the IC

card can rdfEEEOUE PYHALIFHNE o8R! Bﬁrg‘ir@)sn?/r@ﬁetsf“é’ﬁdf’?%??orﬁﬁnﬁec card

Processi NGy dRVhE SeRRlel WA, 2BuRclduelyRAeCWLE Bnidhafis ks 8 conmand to
an ICcard. In addition, the I1C card perforns as a passive node which

perforns piaweadsinivgleihns beapdedaade with the recei ved command. But, recently,
an IC car d[O\(I)\QGiS]Ch ?r? Eufdce){' rt‘:Tc:)Epe?' orglnco%%atcitl\égs gorgn?uzt‘iggtiobnegeréwggns H:‘, %gfds
themselves, it is necessary for either of the IC cards to output carrier wave.
B_ecause of this, there is an IC card provided with a battery. But when the
remaining capacity of a battery becomes insufficient, it becomes impossible
to perform communication between an active mode and a passive mode.
BRIEF DESCRIPTION OF THE DRAWINGS
[0007] Fig. 1 is a diagram describing an IC card processing system
according to an embodiment;
Fig. 2 is a diagram describing the IC card according to the
embodiment;
Fig. 3 is a diagram describing an example of a processing about a
carrier wave switching;
.Fig. 4 shows an example of a block format;
Fig. 5 shows an example of a part of a response of the I-block to a
- battery remaining capacity read command;
Fig. 6 shows an example of a carrier wave switching request command
of the R-block:

Fig. 7 shows an example of the carrier wave switching request



[ 000611 n order to performcontactless comruni cati on between |IC cards

t hensel ves, it is necessary for either of the IC cards to output carrier
'wave." Because of this, there is an IC card provided with a battery. But
when the renai ning capacity of a battery beconmes insufficient, it becones
| npossi bl e to perform conmuni cati on between an active node and a passive
node. BRI EF DESCRI PTI ON OF THE DRAW NGS [00071Fig. 1 is a di agram
describing an I C card processing system accordi ng to an enbodi nent;

Fig. 2 is g dhadpamdesnpii ng the IC card according to the enbodi nent;
Pig. 3 is a diagramdescribing an exanple of a processing about a carrier
wave swit chi ngFigFr8ghows shewsmple oxanptessioE of the g@l@alfdo?‘}rﬁta,f isthe Fjig. 5
shows an exanple of a part of a response of the I-block to a battery
remai ni ng é&ﬁé‘éﬁ‘c’PP‘#" #8dd conmand; Pi g. 6 shows an exanple of a carrier wave

swi tchi ng T eqURR! o GOURELP lolohirk DhElon Tlobsichr HNEr 016 XRAP! € Of the

carrier wave swtchi ng reques
according to the embodiment.
DETAILED DESCRIPTION

[oo08] According to an embodiment, an IC card, a portable electronic
device, and a reader/writer which are provided with higher convenience are
provided.
[0009] An IC card of an embodiment performs contactless
communication with an external device having a first battery and a first
carrier wave output device to output carrier wave using electric power of the
first battery. The IC card is provided with a second battery, a second carrier
wave output device, a battery remaining capacity reading processor and a
comparing processor. The second carrier wave output device outputs
carrier wave using electric power of the second battery, to supply electric
power to the external device. The battery remaining capazﬁt& reading
processor acquires information indicating a remaining capacity of the first
| battery. The comparing processor compares the remaining capacity of the
first battery with of a remaining capacity of the second battery. According to
the present embodiment, an IC card, a portable electronic device, and a
reader/writer which are provided with higher convenience are provided.
f0010] Hereinafter, an IC card, a portable electronic device, and a
reader/writer according to an embodiment will be described in detail with

reference to the drawings.

f0011] Fig. 1 shows a configuration example of an IC card processing



command of the 5-bl ock; Fig. 8 shows an exanple of a processing of the
| C.card 20 that is the active node; and Fig. 9 is a diagram descri bing
‘a functional configuration of the IC card according to the enbodi nent.

DETAI LED DESCRI PTI ON [ 0008] According to an enbodinent, an IC card, a
portable el ectronic device, and a reader/witer which are provided with

hi gher conveni ence are provided. [0009] An I C card of an enbodi nent perforns
contactl ess conmuni cation with an external device having a first battery
and a firskydgtanni feordiigeo ehe ghibodi@yntc e The IGuapdiprocassingeystamvieisusi ng
electric power of the first battery. The |C card is provided with a second
battery, aPswidsddvithp preessipgdevisgtpuminahdeyise) btoproeesswele@r®i ng capacity
readi ng processor d C ar. prac . LiQr wave out put
devi ce out BH? Céﬁdrﬁ%?g\ﬁfé\? cﬂrggr%"'él ggeﬁlgfg{hﬁol\%grgrdz?&t%ﬁ%ugg%gn battery, to
suppl y el e¢d b igorfaBMellediRnich@ves! eTRAlCARYE @8, tHhEC Raid 80,yanderiRi ni ng
capacity readi ng processor acquires information indicating a remaining
capaci ty oferpfiealfdevire Khareepsch Mesidednpyithi s goptasiiess OMMBERRIOBS t he

remai ning capacity of .the fipst battery .w of I i ni pacity of the
second bat f”é"r%?“'A A ‘H&al}soﬁieﬁgmblp %lg%%‘fmeerdrgéhaﬁ Irg?ﬁr,g a’naqd(r%gggéd, a portable
el ectroni c.4aioCn pbra trRadasdi bt @tatdchecast@npstaiskdleginédch hi gher
conveni ence are provided. [bon]Hereinafter, an IC card, a portable

el ectroni cothew.i ce, and a reader/witer according to an enbodi ment will be

doscribed | B 2 AN, SELerenge Lothe QLA hg o RO 1 Shove @

the IC card 30. Each of the IC card 20 and the IC card 30 performs
processing in accordance with the command transmitted from the terminal
device 10, and transmits a response to the terminal device 10. In this case,
the terminal device 10 performs as an active mode, and each of the IC cards
20 and 30 performs as a passive mode.

[0013]  In addition, each of the IC card 20 and the IC card 30 is also
provided with a function of an activé mode to transmit a command to other
IC card, in the same manner as the terminal device 10. For example, it is
assumed that the IC card 20 performs as an active mode, and the IC card 30
performs as a passive mode. In this case, the IC card 20 performs as a
reader/writer of an IC eard which transmits a command to the IC card 30,
and receives a responée from the IC card 380. The IC card 30 executes
processing in accordance with the command transmitted from the IC card 20,
and transmits a responée to the IC card 20. The IC card 20 and the IC card
30 can communicate with other IC card in a contactless manner, and can
make the other IC card execute command processing, in this manner.

[0014] In addition, the IC card 20 and the IC card 30 are provided with



system 1 according to the enbodi nent. The I C card processing system1 is
praovided with a processing device (termnal device) 1 to process an IC
'‘cafd,” an 1C card 20, and an IC card 30 .... Each of the IC card 20, the IC
card 30 is a portable electronic device. The IC card 20, the IC card 30,
and the term nal device 10 are each provided with a contactless

communi cation function. By this neans, the term nal device 10, the IC card
20, and the IC card 30 can performtransm ssion of data and reception of
data wth gacimabh@nfigd@&de] The term nal device 10 transmts a command to
the 1C card 20 or the IC card 30. Each of the I1C card 20 and the 1 C card 30
perforns pl9ddlssi Myeitarminebdaderc 80\if tiirovided o mantesenadps fe @8d from t he
term nal device 10, apd,transm a, e ns o fhe term nal device 10. In
this case, C?%“?lé?tﬁi“ﬁﬁ thﬁé@icégeg %‘%anpdetrh’fe ?%rgg&anqthaecr fo\?émﬁgﬁ%fmand each of
the |1 C cargs.20, aQin30 aPBFLQIBR 8SoRarRAs Bel@endpdeor bLOARE! nTaddi tion, each
of the IC card 20 and the IC card 30 is also provided with a function of an
active nodsesbuntdr sgeapiatesa magnetindfield dnhaccordancar withi dataheosdee manner as
the term nal deyvi evéyo. JFor exanple, jt._is .asgblmsd t hat .ttgﬁ ItC card 20
perfornms al2afEr; B Hyadecanfd e e et £PEc300 587 FEPHE %8 Passi ve nmode.
In this cagg, 1¢ hg 4202k 20 PEEHY WhcRs 8 ERadenicimsb hahgofinag | C card
which transmts a command to the IC card 30, and receivesS a response from
t he | C car¢én8tlesthmahfierc alnl ad@itexethd essqpatcesspury danriaceaveamce with t he
command transmtted fromthe |IC 9%53 20, gnd trg}gs ]ts.a response to the IC
card 20. T CRydbis meanmihe fremine! davige 36 cRafd ﬁ\r;fl?ﬁfrt"alf"é"ewt?h other 1C
card in a o€ AT and can make the other 1C card execute
conmmand pr%ggggfﬁts,ﬁi%%dt inlélg Shner . [0014] I n addition, the IC card 20 and
the |1 C carfgo¥) ar b pddisibilettle wedofiatol RietetsTmaghetixofiéld gardagdrenates 0015] The
termnal device 10 is provided with a resonator so as to conmunicate with
the | C cardpt2dn apeprdgnse wathe thegdefectedrmagngte figldor Brddisameanss htha having a

prescribed resonance fr.eq cy, .far hen! erates
magnetic fielt ?rncagc?g?lvak\i%% % ?hcg tﬁ? g@%lg&g%n -E'r an %ﬁl{%@%&{%&%]hi s neans,

the term natm&QV i68cel f0 62N atquanSthetortiahal dda ttheshtehndm #@ End 30 existing
wi thin a conmuni cable range in a contactless manner. In addition, the
resonat or cerd Puers3carrier wave in space. By this neans, the terminal device

10 020 SNBh) ° E}C R iR So0R1S £ Eh T Aol e (00101
to the embodiment. The IC card 20 is provided with a rectangular main body
21, an IC module 22 and a resonator (antenna resonance circuit) 24 which
are incorporated in the main body 21. The IC module 22 is provided with
an IC chip 23. When the IC module 22 is installed in the main body 21, the
resonator 24 installed in the main body 21 and the IC chip 23 of the IC
module 22 are connected.

[0018] In addition, without being limited to a rectangular shape, the
main body 21 may be of any shape in which at least the resonator 24 and
the IC module 22 can be installed.

[0019]  The IC chip 23 is provided with a CPU 25, a ROM 26, a RAM 27,



data in accordance wth the detected magnetic field. By this neans, the
resonator can receive data in a contactless manner. By this neans, the
‘tefmi‘nal device 10 can acquire the original data transmitted fromthe IC
card 20 or 30. [0017]Fig. 2 shows a configuration exanple of the IC card 20
according to the enbodinment. The IC card 20 is provided with a rectangul ar
mai n body 21, an I C nodule 22 and a resonator (antenna resonance circuit)
24 which are incorporated in the main body 21. The I C nodule 22 is provided

with an | C L£hidvoRdie MB@Bryt ¥ al tearibeitib e 233 rbGien POAA Ipederd sourkesImai N body 21,
the resonator 24 insta_lled in the nain body 21 and the IC chlg 23 of the IC
nodul e 22 and aclygiceinceld 32] o018 ¢ é"@ai@PH 5, WqB@M "%éhﬂél’ﬁl\ﬂ ted to a

| east

rect angul ar  shape, the min ich at
the resonattBf "oRve ?{Heﬂfénqr&2ﬁb%l téa'ﬁn Ex aﬁ’g rleﬁesf eélfl‘r é&nd tgﬁ%crhe IC chip
23 i's provigegwh i @nfbkkPB cath HEM Afough RAM.27, a nonvol atile memory 28,

a transmtter and receiver 29, a power source 31 and a logic circuit 32,
and so on. [0088] CPUIIRS resphvgoRGY B6an tlh@rRAMfEﬂ commammahivg | with | menory 28,

the transmtter .and. receiver 29, and ircuit 32 ar connected to
each ot her FHTRrlgheirepguch F@Ggﬁ]t‘?ﬂﬁmf" g]er 5 I?ugﬁfd %‘E fce for

conmuni cat IrQ%) Wk B4 %qpro%re@(vmlan%\férﬁfa co?xﬁﬁ;@ec?&' A ii6tal @Er@h@@ing(&ev' ce 10, the
IC card 30. The résonator 24 is provided with an antenna conposed of a

met al W r e ph@tibgl shape esengddad tbéwé(bmodnkeaaﬁ’g@nd exatmplhe | C nodul e 22, for

exanpl e. 021]1C card 20 makes the antenna rate n |cf|eld|n
accordance?%?tli‘u t HE qarda 20 omglkes; the, anternsy ge 13 éﬁ?gé’reﬂglfe%%vﬁnce By this

means, - t heahc%rfa%czc 3&% tglg’?iaft;{ A hndakfed &A"&t@?&tai?g e, Cf }/r'tﬁ:‘%- In

addi ti on, recogni zes data transmtte he ext ernal
devi ce basetbaqs tRe 10 B @0das tranemit dypen er tieadtdrnaltdegicantlarddition,
el ectromagnetic induction. By this neans, the I C card 20 can receive the

data transthe Qe Peporaizes datangrnsfaijiedefrom the external device based

on an induced current generated in the antenna by electromagnetic
induction. By this means, the IC card 20 can receive the data transmitted
from the external device.

[0022] The CPU 25 performs as a controller to administer the whole
control of the IC card 20. The CPU 25 performs various processings based
on a control program and control data that are stored in the ROM 26 or the
nonvolatile memory 28. For example, the CPU 25 executes various
processings in accordance with the command received from the external
device, and generates data as the processing result. In addition, the CPU
25 can generate a command which make the external device perform
processing.

[0023] The ROM 26 is a nonvolatile memory to previously store a control
program and control data and so on. The ROM 26 is incorporated in the IC

chip 23 in a manufacturing stage, in the state in which the control program



[ 0022] The CPU 25 perfornms as a controller to adm nister the whole control
of .the 1C card 20. The CPU 25 perfornms various processings based on a
‘contr'ol program and control data that are stored in the ROM 26 or the
nonvol.atile nmenory 28. For exanple, the CPU 25 executes various processings
in_accordance with the conmand received fromthe external device, and
generates data as the processing result. In addition, the CPU 25 can
generate a comand whi ch nake the external device perform processing.

[ 0023] The ReW 26 dofitrd]l AQHAVateaftoted. NERBL \is,t the ploatobpedgyast aude tle cont r ol
program and control data and so on. The ROM 26 is incorporated in the |IC
chip 23 i ncantedifatmeninrming & dgepedification ofthe I rard\9) &R PERECWSHt r ol pr ogr am

and the contr dat stored. That is, the control program and the
control dat“é“%éeﬁlfnolrtﬁ?%éﬁh)é't he specification of the IC card 20 are

previ ously [bgdal al e RAM $eisROMIZ6le hehdAt WhRhRAMoZTs ia8 aswwdhit i | € menory
whi ch perfornms as a working nenory. The RAM 27 tenporarily stores data or
the |ike wmenipry.s Bei R§Mp2dtarspnserilyrsteres dgtopthe ke whichmsikeing he RAM 27

tenporarily stores dat i ved through,.th ator 24 1n addition, the
RAM 27 temS’B?cﬁ?sﬁgﬁn_ B%Jgﬁégt a too e Ifqg’atnhs? mﬁ‘f"ﬁeg?? omP ?lrgnfx Bffal devi ce
through t hg,fe50Rakar tirdug Nhaddbiies, dde RAMaditichUrthBeraMegrOr arily
stores a programwhich the CPU 25 executes. [0025] The nonvol atile nmenory 28
i S provi detempdririyrstEEPRON tabe clanemitted to the gan@rnad\device tihangh theuch as a

flash nenory. The nonvol atj.l.e no %8‘ ;t ores a control program control
data, an aBPPRYSti%n, Pef H‘éﬂ’”ﬁ’r‘ﬁ g t§ orfurt "ércﬁ‘?”f”f%faf‘ﬁ'f 8&’ Pon, and data
used for t gpo ANRLISAL thQPUT B 2BGdE i ty information is a cipher key, for
exanple. [ 0261The transmtter and receiver 29 perfornms signal processing
such [0025] The nonvolatile memory 28 is provided with an EEPROM which

can write and rewrite data, such as a flash memory. The nonvolatile

memory 28 stores a control program, control data, an application, personal

information, security information, and data used for the application. The

security information is a cipher key, for example.

[0026] The transmitter and receiver 29 performs signal processing such

as encoding, load modulation, to the data to be transmitted to the external

device. For example, the transmitter and receiver 29 performs modulation

(amplification) of the data to be transmitted to the external device. The

transmitter and receiver 29 transmits the data after signal processing to the

resonator 24.

[0027] In addition, the transmitter and receiver 29 performs

demodulation and decoding to a signal received by the resonator 24. For

example, the transmitter and receiver 29 analyzes the signal received by the

resonator 24. By this means, the transmitter and receiver 29 acquires

binary logic data. The transmitter and receiver 29 transmits the analyzed



as encodi ng, |load nodul ation, to the data to be transmtted to the external
devi ce. For exanple, the transmtter and receiver 29 perforns nodul ation
‘(afplyification) of the data to be transmtted to the external device. The
transmitter and receiver 29 transmts the data after signal processing to
the resonator 24. [0027]1n addition, the transmtter and receiver 29
perfornms denodul ati on and decoding to a signal received by the resonator
24. For exanple, the transmtter and receiver 29 anal yzes the signal

recei ved byatihte thecGOWB A6 dhorddgh By buki s neans, the transmtter and receiver

29 acquire inary. logic data. .The transmtter and,receiver 29 transmts
t he agal yzz)ags]dat th é’%i”ﬁ’é SEBEP 35 SPRTRETGHOTHE PSS bf‘ffgz‘g‘] g’lﬁ%mﬁower sour ce

31 gener at g5, £LeekihhG RANE wRBSAHp Ot HRG! tHeGerMRULdeSEPRCLARLY carrier
wave, outputteg fromthe termnal device 10 or the IC card 30, or the I|ike.
That is, tiGcqxdvd; osohe tike.3 Thaedgithe potvee soate Bt reavives theycapikee by t he
resonator 24, and can generate electric¢c power by el ectromagnetic induction.

In additi oWave He SPRSRelY Suuresenager génerdi@s Bineberdttoh PeFeckyY The power
source 31 SURRSRCHOGARAL 21E dBBE! thepRONCLLARG RLARE! L1 O Cl ock o

t he respective parts o | C card 20 en having received the supply of

t he el ect rigerfinlockeaThe pdwer Beurpasl supflidsithe b&eeated eROtrkgeeres i n an
operable state. [0029]In addition, the power source 31 is provided with a
battery 31zrd theeonseations gJockite the repregtive davlistdh the Batesd $0+ Wbt ract el ectric
energy by .chem cal. react.i o] hysi.cal cLi f skances, for

exanpl e. I}ﬁw?ancf"cfrief’ﬁm(’)er?t3 ehsél&%gtoﬁ éﬁeyégéfgﬂr?g&% eeaﬁlggﬁ/ﬁlgé%y%ogﬁhea attery which

stores theasdpphécesiceirest spcfallONRRts. that is a capacitor or a rechargeabl e
battery. In the present specification, a capacitor is assuned as a battery

whi ch st orlee2%| echr addiiowdhe PPOOIDURS 3kjsaprovided widna bhtserdyatlaery 31a is

provi ded w,t battery which stores electri ower,. that is a capacitor

or a rech\gfr}ﬁrel%l%];eéftﬁ“"rétat%rpf?wfl?fgwbov@r%%ﬁ’( g% eé%agta%ﬁc&lﬁeernﬁf%’ % ectric power
based on tRem&al rbLioWeME pRIHiRY treBdidnN of Rab&an@Bd f&aBkaak}6. 06Tt he gener at ed
el ectric power to the battery 3la. In addition, the power source 31 can

suppl y t hedditmot thechatteme Slaimayhbe provided gath prbattesy whichestgreStlze t 0 t he
resonator 24. By .thi.s nean the 1C card 20 can output the carrier wave
from the FERIE BFe055 PORED Bpaict GRAR0L A AcleERERTH BILFYc ot ged i n ! he
battery 31g, pR¥eddipicifBaive, atc(l%ﬁaéitgr ¢2hEhuafkaCaAN SRR YwBkE ki POVer to
other I1C card 1n space (the 1C card 30,

electric power.

[0030] For example, when the battery 31a is provided with a battery
which stores electric power, that is a capacitor or a rechargeable battery, the
power source 31 can generate electric power based on the carrier wave
outputted in space, and can charge the generated electric power to the
battery 31a. In addition, the power source 31 can supply the electric power
which is charged in the battery 31a to the resonator 24. By this means, the
IC card 20 can output the carrier wave from the resonator 24 into space
using the electric power charged in the battery 81a. By this means, the IC

card 20 can supply electric power to other IC card in space (the IC card 30,



for exanple). That is, the I1C card 20 has a carrier wave output device 41
(described later) to output carrier wave using the electric power of the
‘baftery 31a. [0031]I'n addition, the power source 31 can further detect the
capaci.ty of electric power charged in the battery 3la. The power source 31
can supply information indicating the capacity of electric power charged in
the battery 31la to the CPU 25. [0032] The logic circuit 32 is a cal cul ator
to perform cal cul ati on processi ng by neans of hardware. For exanple, the

| ogi ¢ ci r Cidrtex@ppr fTHamBs, Bhe T esidn2P, has e vanderempediungyt dbecedilng and
generation of random nunber, based on a command from an external device.
For exanpl &esqiited lefre) LT ovtrug QONeTeFave SSing Rt 6RFSuPMEs: ictei on command,
the logic ﬁi rcuit1 32 generates the random nunber, and transmts the
generated PAAESHAumber to the CPU 25. [0033] The CPU 25, when oneself is a
passi ve no@psiran 18x%adaito, HeOsRas ishigrcé Garoamtirtpeo d@sai thg kapnityespondi ng to
a command received by the transmtter and receiver 29. According to the
comand r eckeleefichyowen eheregsd s the drattenyl 3leceTherover squspe kAPl e, the CPU
25 can execut r,ocessi ng,l n.acgordanc i t,h vari ous . N prescri bed by
| SO | EC7818UPR °ré’éas‘}°8a’gfhﬁ s t c&ﬁ%‘?& %?lﬁﬁndgf"ggr ‘[}%'8 7 (rjlﬁgddi tion, the
CPU 25, whggpigpesgkd tHescmmegcti ve node, can transmt a command to the
term nal device 10, or the other 1C card 30 by the transmtter and receiver
29. In addloopgln, (The IR 2Bcwn2yies caladgionde perfpomicalcadtiprom t he

term nal device, 10, or the h | C card 30 and can recogni.ze,t he
processi ngPIPEEHIE Ph TPEARS; %f???ﬁé‘l“%ev?é’é efﬁmgpe' ttﬁgmgglﬁe?&luﬁ g%rd 30.
[0035] As SP&MHS'})rEéegsinéisu_@@QE' eﬁéodir&? defed 5&1@9&@9&1&1@ rhfddmard 30 has,

as a functional configuration, a battery 40, the carrier wave output device
41, a bat t pungherehasediong @apearidtfyom eadixbgnpl deveess offorkXamplecwhpar i ng

processor 43, a carrier wave SW ich%ng [reguest rn([‘)iﬁglszlgr. 44. The carrier

wave out pu’the(fg\ﬁaéézgfff‘iﬂ}ieﬁﬁt’gu@_ﬁ FHEPERERF nLFé’FWSE 4 @Etc’_rrf"b‘t power of the
battery 40, g&%&e&e%agﬁn&&&q{&ﬁ&rpmru&rgma& et pidaltedlyh gy The battery
remai ni ng capacity readi ng processor 42 acquires rnformation 1ndicating a

remai ni ng eapberit yheofPA 28attery of the external device. The conparing

processor 43 conpares_the renaining pacity of the battery of the external
devi ce wi tWW"ﬁe r &Rt P A2 apien P?e??ﬁ‘a the SaFf¥Fafo F’y:ca“l'r?égc&‘é‘? rier wave

S {1110 SRR LR B S S A e B B T (e
conpar i SOrehpkRGemHOer #hd receiver 29. According to the command received by the

transmitter and receiver 29, for example, the CPU 25 can execute

processing in accordance with various commands prescribed by

ISO/IEC78186, such as reading data and writing data.

[0034] In addition, the CPU 25, when oneself is an active mode, can

transmit a command to the terminal device 10, or the other IC card 30 by

the transmitter and receiver 29. In addition, the CPU 25 analyzes a

response transmitted from the terminal device 10, or the other IC card 30

and can recognize the processing result in the terminal device 10 or the

other IC card 30.



[ 0036] The 1 C card 20 is issued through a primary issue and a secondary
issue. In the primary issue, the I1C card 20 creates files for storing
“vafious data in the nonvolatile nmenory 28 in accordance with conmands. By
this nmeans, a Master File (M), a Dedicated File (DO and an El enentary
File (EF) and so on are created in the nonvolatile nmenory 28. [0037] The M-
is afile which constitutes a core of the file structure. The DF is
created at a lower level of the MF in a hierarchy structure. The DF is a
file to st {osskappletshownth EpnpaacnssihetiCodard beasbtedCrabhd®@hasand so on, by
grouping them The EF is created at a |ower |evel of the DF. The EF is a
file for seorfungtionaliconfigureion, a PattaydiQ thhcarvipewavy wtpytdsvige dhse in which
the EF is sj.tiaoned. i di J t e kinds such
as a Wrki ﬁéa PErEn %*@T‘Eﬁpﬁ%‘f{xé%%?%*ea%‘i%f%?%% E yn‘g%tgsé’?ﬁgri le (1EF) in
the EF. Thg MEfer ®a@ ¥Woikdtin rdguest pocksstires Ter aprial wané outpati on and so
on. The IEF is an internal EP, and stores data such as, a cipher key
(personal fleisst4¥ putatisorarrienrivaye) using the elpgtric pywes of (jhe bezt.te!p'oghg] In the
secondary issue, ,indjvidual data such as.customper.data is . red in the
EF, for ex® F‘é".ph§§/dteﬁt|r§’ pr?éva?ﬁg? 2Pié elrfﬁalcs:%?vdcezo %86&% lie?{lagﬁhgper abl e
state. Theca%&&itﬂ%eaamc}s&b@eis&rh& P8 mbimitch indidating aaRuAlEAE | € nmenory 28
or the ROM 26, and thereby can realize various processings. [0040]1n

addi tion, tdpecityCoabdttaey ¢fatheterternalndeviesnf Thecemporngproc¢ssoy €3 card 20, as

described above. For this reason eac the,l C card 20 and the | C card 30
can char geYHerHatt SPYABY 4 ?‘Fé’a‘élg‘F P tqungféy §EB15’| IR FHERESE er i nal
devi ce 10. of.0Q4bEGHE S48 &, thehRih BRRESS MTRE Afri@nwadd kwRcHilge, either of
the request processor 44 requests switching of the output of the carrier wave to

the external device, based on the comparison result by the comparison

processor 43.

[0036] The IC card 20 is issued through a primary issue and a secondary

issue. In the primary issue, the IC card 20 creates files for storing various

data in the nonvolatile memory 28 in accordance with commands. By this

means, a Master File (MF), a Dedicated File (DF), and an Elementary File

(EF) and so on are created in the nonvolatile memory 28.

[0037] The MF is a file which constitutes a core of the file structure.

The DF is created at a lower level of the MF in a hierarchy structure. The

DF is a file to store applets and components which the applets have, and so

on, by grouping them. The EF is created at a lower level of the DF. The

EF is a file for storing various data. In addition, there is also a case in

which the EF is positioned immediately below the MF.

[0038}] There are kinds such as a Working Elementary File (WEF) and

an Internal Elementary File {EF) in the EF. The WEF is a working EF,
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|C card 20 or the I1C card 30 can nake other |IC card execute command
processing. Here, an exanple in which the IC card 20 is an active node, and
‘thé I'C card 30 is a passive node will be described. In addition, an exanple
in which tthe IC card 20 outputs carrier wave will be firstly descri bed.
[0042] The 1 C card 20 that is the active node transmts an initial response
requést command and a sel ecti on command and so on (generally, referred to
as an initial setting command) to the IC card 30, to thereby perform
various setdiingsret 8aabihl dFokiMntindabic@) The THE id &h Mé&chaBAF, 44043] The |1 C
card 20 generates an initial response request command so as to detect the

| C card 30.stdkedataisuchbs, aaighensey (Petpeest idepitentign pambsr) padsaeber i ndi cati ng
that the command.js an initial response request command, a paraneter for
speci fyi ng ‘Ph&CWipt i cation field, a parameter indicating attribute

i nformati onpgaigh af, {Haekdnsyabsuel §1deAATRNGhtAREcH s FRESMOG Qfta @nti col | sion,
a paraneter 1 ndicating the nunber of slots of the anticollision, and a

cyclic reduststad iy theRR forcxdmplef 0By éhiampéazs, the344pTh20 heCpmes it 220 r epeat edl y
transmts the generated injiial response request Go nd t comuni cabl e
range in sﬁé&’@%kft?‘ﬁe ﬁi}é%gjﬁgtzgrex?%.%gl eapdﬂgrginoﬂ?re? ﬂg&?‘*@"%ﬁ(’)‘aﬁ‘fo suppl i es
CarTi o1 gk UG, G £ BAPo1ANG anl QALSIMSE, bbgeckCgpard 30 enter s

into the communicable range of the 1C card 20, the 1C card 30 is activated
by the car fo@o] wavia dddtinng ke I0Cacdr3d 126, thasdmb eafigsation snthedCe state. That

is, the IC d 20 Dl | th ri to .t | C d, 30 within th
R T R A O
response rgugsh 36°cgﬂgc§tgrge[t%%§ltlﬂeb§ GhE Anici OvARAPR& kbR frecei ved

initial response requ
terminal device 10.

[0041] Furthermore, when performing as an active mode, either of the
IC card 20 or the IC card 30 can make other IC card execute coﬁamand
processing. Here, an example in which the IC card 20 is an active mode,
and the IC card 30 is a passive mode will be described. In addition, an
example in which the IC card 20 outputs carrier wave will be firstly
described.

[0042] The IC card 20 that is the active mode transmits an initial
response request command and a selection command and so on (generally,
referred to as an initial setting command) to the IC card 30, to thereby
perform various settings regarding communication to the IC ecard 30.

[0043] The IC card 20 generates an initial response request command so
as to detect the IC card 30. The initial response request command has a
parameter indicating that the command is an initial response réquest
command, a parameter for specifying the application field, a parameter

indicating attribute information such as the kind of the command and a
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command. By this neans, the IC card 30 recogni zes the val ues of various
paraneters of the initial response request command. The |IC card 30 executes
‘t heé processing based on the values of the recognized paraneters. The IC
card 30 generates an initial response to the initial response request
command in accordance with the processing result. [0047] The initial
response includes a paraneter indicating that the response is a response to
the initial response request comand, a pseudo peculiar IC card (PICO

i denti fi er megiydl dfGakicalNsitt £ pafabitacinldidatihg rth@nuaner ahdos &)thki ¢ r edundancy
check code. The application data indicates what applications are witten in
t he | C car dnig@llisitne apd v tystioredunfioraygheehcddadpea2e®le-he prot ocol which the

| C card 30 port.s. 048] fJ.aying. recejved the,injitial yesponse request
command, f@ﬂg[xa g, k?h"@“% (éocé?l%fgﬁed%eéﬁé?%?%ss%éﬁ T ‘ﬁt%# 1P{e%;s‘agonse

i ncl udi ng 'I»éasoﬂs@f&ga@éti S0 es & hRenahQ¥R. rddgeaiidishdce@nby tthe pr ot ocol
information includes information (conmunication speed information)

i ndi cat i ngresomatom 2¢.at Inoadditiere dhehliCe prxidh 80 [s@pplzes dcaBlets wpporte $he Fur t her nor e,

t he protocol infornation includes the comruni cation speed information, a
maxi mum f r ERPPERARTAEe o ot ocol type, a frame waiting time coefficient,

appl i catiopodgt a eRadhbdcansh 8o EARIEIHRAPhOPBomAnRLicHe Odhgel#WAS] The maxi mum
frame | ength indicates a maxi numfrane | ength which the 1C card 30.can

recei ve. Thecgrd@0pihelICteppk30 isdictinated by the ot wepwavy pemphiedl cabd | C card 30
supports. The frane wai_tingtirreqcoceyfici indi cates a.maximumtinme from
N

the | ast of%t3hd Respmehir ea fleastat GHF%S#‘% HE AN EPPlPS i tted from
the IC car g edo bhdT> uhE%0 Lathid (S @hthodflcididige ! 16 dugapanse. The

application data encoding 1 ndicates a type of the encoding ich the IC
card 30 supdcCticard sthecdiveaitBe tiitialonsyondd eaies cometandr the | C card 30

supports a no%e address (MAD) or supgorts,a card identifier (ClD).
[ 0050] The [Pe4&ar dTho 1€ rard 3Pt analyres fhadpepived nHiali IgFPeS BEHEEE t o t he

initial SRR % rgg ‘Eﬁlﬁtme%%‘%@%tc%:& 38 rlec%gﬁﬁ&sdtkéovalues of various

parameters of the. initial response request command. The IC card 30
executes the processing based on the values of the recognized parameters.
The IC card 30 generates an initial response to the initial response request
command in accordance with the processing result.

[0047] The initial response includes a parameter indicating that the
response is a response to the initial response request command, a pseudo
peculiar IC card (PICC) identifier, application data, protocol information,
and a ceyclic redundancy check code. The application data indicates what
appiications are written in the IC card 30. The protocol information
indicates the protocol which the IC card 30 supports.

[0048] Having received the initial response request command, for
example, the IC card 30 generates an initial response including the

information as described above. In addition, the protocol information

12



[0051]flaving received the initial response to the initial response

request command, the I C card 20 anal yzes the received response. By this
‘nmeans, the 1C card 20 recognizes that the I1C card 30 exists in the own
comuni cabl e range. [0052] In addition, the I1C card 20 confirnms the

conmmuni cation speed information included in the initial response, and
recogni zes the comuni cati on speed which is supported by the I1C card 30. In
addition, the IC card 20 generates a sel ection conmmand havi ng i nfornmation

i ndi cat i ng ircledsaminfoerattion &pmedinivaiich i|speskt infyrnidtien) Cinmheading0, and
identification information for identifying the |C card 30. The

i denti fi caCPBmRUPitRBrRpERIednwhish &heépocziré}e%f? Fypnorts( cFythermpre.other o The 1 C
card 20 tr | j : : .1 0Q53] Havi ng
recei ved t%gﬁggﬁég%Péﬁéé%ﬁgggﬁg tEe I%g%g@ﬁ&%% %ﬁ???%gg ?ﬁgksglection

command. BynddihSmNBans lenktle d frot@bltydd, bdeansivaiting Himecoatfivientat i on speed
and the identification informati on which are designated by the 1C card 20

and i ncl udedrlicatipmdatgeheqdingyndcbiramn QPtiPHES4|STRR | C card 30 conpares the
recogni zedi tifd i Lhf or | . i L.f i { nformation
gni z (}09‘93{1 ! ’Ilh%f]rééx? lé}rlli {rﬁmﬁ&{ iARdacbDg xhﬂﬁ%%h&r%@%il%h '

whi ch ones as, ‘a ey coincide wth ea e IC card 30

perforns thaiduilksaquent 3praeessdivg. The pbictolcape indibted &£ eatocbl 30 sets the
comuni cati on speed designated by the sel ection command to_ oneself.
Speci fi cal kxpe which [ti E@redrd360 supparts. c dimuinvma tWadting peredeostiicianhg i nf or mati on

i ndi cat'i ng. the conmmuni catj.on eed designated b he sel.ecti.on command in a
prescri bed HEREF? 'ﬁ?’élﬁm%hfrﬁﬁ‘%}kﬁf%?ts%f?ﬁﬁf ﬁ%mlﬁlg%%g) %fl if e qu&rﬁr)lgy 28, to

thereby sethe g LM WILEAttRATrGRERAIC THRL 2t tiche3PndiLiHea@rd he reception
of the command and the transm ssion of the response in accordance with the

~ communi cat Bortaspedbd respdnesat Sle hyplidation olaturhedineondspeed et ng
information stored in.th 27,..0r the nopvolatile menoty 28. 10055]1In
addi tion, eeqcéﬁﬁt’”g“‘%’pﬁ’?wgﬂ S4 Wsppﬁft(ﬁ_ce@%? 416 é’l‘?fltlﬁélxﬂfﬁui red
identificalhORet HeOI0 B 30 HpEstd10h080 AR NMBot figpbdeAldatd cati on

i nformati on which oneself has. [0056)Wen the setting of the comunication
speed has ideetifidri(6i®hed, the |1 C card 30 generates a response to the

sel ection [;(:)8%13 ndThea rI](('):I card 30 transmits the generated initial response to the
initial response request command to the IC card 20.
[0051] Having received the initial response to the initial response
request command, the IC card 20 analyzes the received response. By this
means, the IC card 20 recognizes that the IC card 30 exists in the own
‘communicable range. [0052] In addition, the IC card 20 confirms the
communication speed information included in the initial response, and
recognizes the communication speed which is supported by the IC card 30.
In addition, the IC card 20 generates a selection command having
information indicating a communication speed which is set by the IC card
30, and identification information for identifying the IC card 30. The

identification information is a card identifier (CID), for example. The IC
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transmts the generated response to the I1C card 20. In addition, in this
case, the IC card 30 transnmts the response in a state in which the IC card
‘207can anal yze at a standard communi cation speed to the IC card 20. After
transmitting the response to the selection command, the 1 C card 30 receives
a-new command, anal yzes the command, and transmits a response to the
command, in accordance with the communi cation speed set by the above

descri bed processing. [0057]Wen the I1C card 20 receives the response to

t he sel ect cavd 20armandls thds:lécGon agram2Rd & eyifemrd B@ r esponse, to thereby

recogni ze that. the selection of the IC card 30, h no ||y been conpl et ed.
After thi sf[ooﬁﬁ]e I (I,‘I"’é’éﬁgd’e%v?dréﬁff egten ﬁ%“@ﬁ?ﬁ?ﬁhﬁ?étcaf‘{]g@%%ﬁrﬁﬁﬁi cation speed
set 1N LheglCobatly 3l F BHUNChAE, HRSRONAR d00fees e

above- described processing, a conmuni cation channel 1s established between

t he |1 C car ¢ord@uaiagkidrhespbéd candl (8O. idditdTeatitni Sinfdrhmtibf ediich 3Fecan execut e
various command processi ngs based cin a . command transmtted fromthe I1C card
C

20. [0059] Hrignagedchyrie 36 cardafsmdraciadedbiids deleeionfaRigd he | C card 30
execut e {NeREOCCHEL NGt Qurd N80 | CortiBhills SChe HaubifladeCabyethatibe COmand,  the

| C card 30 anal yzes the recei ved command card 30 executes the
~comand pr gEaesitidg shaskdidentifibgioanafoymaton eiivhnchesaflthsyené wakes a response.
The IC card 30 transmits the generated response to the I C card 20. [0060]In
addi tion, thes docider withceaghptheve theclCapard ¥ pertermsniheomhsatiebsponse by

LSRRl Gty e 880, B RGBSt AR 001
designated by the selection command to oneself. Specifically, the IC card
30 stores communication speed setting information indicating the
communication speed designated by the selection command in a prescribed
memory area on the RAM 27, or the nonvolatile memory 28, to thereby set
the communication speed. The IC card 80 performs the reception of the
command and the transmission éf the response in accordance with the
coh;ﬁlunication speed indicated by the communication speed setting
information stored in the RAM 27, or the nonvolatile memory 28.
fo055] In addition, the IC card 30 finishes the processing, when the
acquired identification information does not coincide with the identification
information which oneself has.
f0056) When the setting of the communication speed has been finished,
the IC card 30 generates a response to the selection command, and
transmits the generated response to the IC card 20. In addition, in this
case, the IC card 80 transmits the response in a state in which the IC card
20 can analyze at a standard communication speed to the IC card 20. After

transmitting the response to the selection command, the IC card 30 receives
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| C card 30 perforns contactless comunication with each other by the bl ock
format prescribed by | SO |1 EC14443. The IC card 20 and the I1C card 30
‘transmt and receive a command and a response, to thereby performinitial
setting. By this nmeans, comrunication protocol between the IC card 20 and
the 1C card 30 is activated. As a result, the I1C card 30 can execute

vari ous processings in accordance with the command transnitted fromthe IC
card 20. [0062] The IC card 20 and the IC card 30 transmt and receive data
of ‘a frane a iewacanmaad) ealizéd tHeh@muoand) nixdatransmit o ragpopsescthebed by

| SO | EC14443. For exanple, in 1SO1EC14443, as a frame format, bl ock
transmi ssi spmewsd.eirsaccerdarreaith the copguRiEtispGPRet PP an R- bl ock
(Recei ve r%ad%.bb%ol%lé%ﬁ,s. an S-bl ock (Supervisory block) are prescribed.
[0063] The “FBrP6tR“RBPock, and S-block have different roles,

respecti veljgos7lThe whéd @ek IC! cdol omK kedesver {iRr PRpors@r tol EXNSelkdtionng
information used in an application |ayer. The I-block is used for usual
readi ng da’s:@!n@ﬁdd,\mh?tmrﬁgr‘gaﬁ’ analyesep TiserqRsp| t9ckexehy p@eRiye thata format f or

transmtti an ackn e t. or._an tive acknow nt. There are
ki nds suchrt]lgf"sSe FUee Bftgﬁ‘lig?%'%b hog oﬁﬁaﬁ?%laeonc"ko“tpﬁég i%getgﬁggﬁ&'ﬁl ock. The
R-bl ock ( A@rarid2ousedmiiaRe SorM@Xhd SONHFRBEhnhEni¢ARH@pEcAhet Inthaddi tion, the

R-bl ock (NAK) is used when retransm ssion of the received conmand is
request ed. carld@068}d rehaves-the veskoys8. bl ock) is a format so as to exchange

contr ol inE roat i lﬂgt\%eer] thebl C card. 20 and the |G card 30 The S-block
is used as Q&ﬁ xt g;{sﬁ PP e DS TRt PO SR PR RAPAR P uct i on
(Desel ect) o40nIBKE baikebCLEATE o4 doCaritbatd Iy adrado. [ AREOIMiE Ghe 40ShOWs an

exanpl e of a block format. A franme conformng to the block format
prescri bededrd 305G EGtYwRsBariras domabansl prshssangsabgsedlovcuicothimghdl, an
information field, and ar} epi(L%ﬂue field, and so on. Al of the I-Dblock,
the R-bl ockensgpteffeonsths lec® 48t orm to the block format shown in Fig. 4.

[0067] The peblo9uenk iteldrd36 +dal Rits HehnASu HF Bl860) t1Cq0t LAl sByte (PCB),

execute the processing to. the IC card 30. Having received the command,
the IC card 30 analyzes the received command. The IC card 30 executes
the command processing based on the analyzed command, and generates a
response. The IC card 30 transmits the generated response to the IC card
20.

{o060] In addition, the IC card 20 and the IC card 30 perform
command/response by transmitting and receiving a frame of a prescribed
format.

foo61] In addition, in the present embodiment, the IC card 20 and the
IC card 30 performs contactless communication with each other by the block
format prescribed by ISO/IEC14443. The IC card 20 and the IC card 30
transmit and receive a command and a response, to thereby perform initial

setting. By this means, communication protocrol between the IC card 20
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a Card IDentifier (CID), and a Node Address (NAD). [0068] The PCB that is a
protocol control byte can transmt information necessary for data
‘transm ssion control to a device of the other party (external device). For
exanpl e, tthe PCB has information indicating that this frame is the I-block,
the R-block, or the S-block: [0069] The CID that is a card identifier is
data so as to designate an IC card to be processed. Each of the IC-card 20
and the IC card 30 stores a peculiar CID thereof in the ROM 26 or the
nonvol at i | endreh®i§ c2R] 30 eadtiCatedr dA2@ tdzalt, the Hhcadt 30vennedeutacqui res t he
CiDfromthe ICcard 30 in the initjal setting. The |LC card 20 sets the CID
of the | C ¥ERMPSIIOESIHE Pr YCUTLRE YiEh the copp tfﬂ’é’“ﬁ)??ﬁf%@’ﬁ‘et ield.
[ 0070] When é@a d4g. card 30 receives a comand, and when the value of the CD
of the proFogue ield coincides with the value of the own CID, the IC card
30 execut efoosble prmhed€shn2C aid gedCrdrd Gottenrishét amioecsieddaanfrand. The NAD
that is a node address is data for constructing different | ogical
connect i onfrapgoin | auserdangeorvith | B F?’@F’H“F“sat’ﬁﬁog‘lrﬂ’éa pieesribeds BF mati on (1 NF)
having a dalgybory 8! s COIRIN i, 380/TEEALLEN 3 AunlloShal ok nf of mali on,
for exanple.  The card Xxécut es various processings In accordance with
the data st:@nefiskibn tsh&einBf archieds omn Ibl@kd(Informatieh bloek), ahhR-bloak or mat i on
field may be omtted. 100721The epilogue field is provided with an error
det ecti ng GRedeive xaadh blesk)aarcfblqclyBinesviraierkhare roemsPedo that the | C card
20 8t & rehBhY "ITHE OG0, CRLREL, SO TBLAA AR ChfBln: TRRST MO

respectively. The I-block (I block) is a format for transmitting information

used in an application layer. The I-block is used for usual reading data and
writing data.

[0064] The R-block (R block) is a format for transmitting an
acknowledgement or a negative acknowledgement. There are kinds such
as an R-block (ACK) and an R-block (NAC) in the R-block. The R-block
(ACK) is used when a next command is requested. In addition, the R-block
(NAK) is used when retransmission of the received command is requested.

[0065]  The S-block (S block) is a format so as to exchange control
information between the IC card 20 and the IC card 30. The S-block is

used as an extension request of a processing time, an instruction (Deselect)
to make an IC card to be deactivated.

[0066]  Fig. 4 shows an example of a block format. A frame conforming
to the block format prescribed by ISO/IEC14443 has fields such as a
prologue field, an information field, and an epilogue field, and so on. All of

the I-block, the R-bloék, and the S-block conform to the block format shown

in Fig. 4.
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whi ch is cal cul ated based on the data of the epilogue field and the
information field. The device at a passive node can detect a communi cation
‘ertror based on the data in the epilogue field and the information field,
and the error detecting code. [0073] After having established the

communi cation channel with the 1C card 30, the IC card 20 that is the
active node generates a command for nmaking the I C card 30 execute the
processing, and transmts the command to the IC card 30. In addition, the
| C card 20 [¢g6ans Nirhs pidizue GisiEnd data surh ds-sfrotiolt Conthk Bire BEBY 30.

[ 0074] Havi ng received the command, the I C card 30 anal yzes the received
command. Thdar&IBentiies (CER eanst 2NodeaddeanB@H)or ocessi ng based on the

anal yzed c d, .an erat es respanse. . The |l nsmts the

gener at ed ?@%ggnseﬁ}eg‘:(fg% ates %gfogocfg?cpl? ﬁagpatcﬁ {]ﬁnotﬁ%s%ﬁég\f%%ag{o 30 transmits
the respongg.cQfarl Br ldub @fdhsi®siolecontrdl ajoda 2Rvicd A 7t Asthee partybed above, in
the present enbodi ment, firstly the IC card 20 supplies the carrier wave to

t he | C car (exB8naBdeviesheFor tsamplenthsi R§Echpabiferynastontindicyiing 8raf of t he

carrier wave supplying side .beconmes defigient, there is a possibility of
communi cat FlBﬁiﬁaﬁ{‘)’é%/F}l?g[tkﬁ%%.’ t}ﬁggggglf’ﬁﬁl%{?? gtbﬁoéﬁ C card 20 requests switching
of the carydoggh Wavige W Pethafish &38 hdddethiet MaithisoRs t®dédihakCagacd 30 that is

the other party. [0076]Fig. 3 shows an exanple of a processing of the IC
card 20 andarihe be@reassbd30Ead eftthadCtanrd B0tandi thg 16fcarh 80 stared &r wave. As

shown 1, T et S bS8 NI BRld Slab SR RySioopec 1 1 cad
command, ScuoHIRY i SANESL SRS AgRID DS LT 0 Capaci
accor danceintsislhsdttieg. deTiec I1@ ccavdl20esets the CID of the IC card 30 to be ’

processed to the CID of the prologue field.

[0070] When the IC card 30 receives a command, and when the value of

the CID of the prologue field coincides with the value of the own CID, the IC

card 80 executes the processing corresponding to the received command.

The NAD that is a node address is data for constructing different logical

connection.

[0071] The information field is provided with Information (INF) having

a data body of a command, application data, or status information, for

example. The IC card 30 executes various processings in accordance with

the data stored in the information field. In addition, the information field

may be omitted.

[0072] The epilogue field is provided with an error detecting code, such

as a CRC (Cyclic Redundancy Code) so that the IC card 30 at a receiving

side can detect a communication error. The error detecting code is a value

which is calculated based on the data of the epilogue field and the
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[0077] When the I C card 30 receives the battery remaining capacity read
command, the I1C card 30 detects a remai ni ng capacity of the own battery
‘31a. 'In addition,- the I1C card 30 generates information indicating the
detected remai ning capacity of the battery 3la. The IC card 30 detects a
remai ni ng capacity of the battery 3la by four levels of "a battery |evel

1", "a battery level 2", "a battery level 3", and "a battery level 4", and
generates information indicating the battery |level. The IC card 30 adds the
i nf or mat i onnfoRdatic | fig)d.t heThat deeicg laeval Kdzsive emodt eval datéarmation) to the
response, and transmts the response to the IC card 20 (step S12). That is,
the | C car doRumicationeertt base aveths SRMy iBafhecerilpepe diflh ¢rgr Bessor 42.

[ 0078] Fi g. .5, shows ex e of rt a response of the I-block to a
battery rer‘rﬁﬁoﬁflﬁtéoncfgeg%cﬁn?;m%ee%%fdéeg%m&éﬁcffﬂ%—’i g. 5 shows an exanpl e of the

structure gpofshe Chid:0favidieostRBERMAtBe Qomiiithidatdh@Bknnd] RvigdidietiCon, t he
| - bl ock conforns to the block format shown in Fig. 4. [0079] The CID of the

response t oatch0,zhe L6roprd 80hati inghe apiaee mpde ggneretasrmptninandifira of one
byte, and hag.a first bit b 1 to.an _eighth bit b8. .The first hit bl to the
fourth bit BARTETedG @ g%ﬁf“?c’f‘fectéfﬁp(S%cﬁgﬁf‘%'rarPé’t‘F%?\S‘%‘ © ‘ieiﬁec"ﬁ“&‘aélgr d 30.
[0080] The seyntd chidtsdd 7 12ndditibg @bt &urBido RSnshiies tHiecobidrraf | evel

i nformation. Wien the seventh bit b7 and the eighth bit b8 are "00," it is
i ndi cat ed thakblotetobbe{@rardl3@vel is "the battery level L" Wien the seventh

bit b7 and.the eighth bit b8 are "01," jt_is_indi ed that the batter
level is "{9d4hat (ARG &8R81Ve the\RBHH gllzltcﬁr‘glaaio 6’#’%%%8 t{hﬁe ei ght hybit

b8 are "10,aceivhd | BmnMidCatrgd 1hairdt Be ddabtes ¥hi RYRInand plob@siBattery |evel
3." When the seventh bit b7 and the eighth bit b8 are "11," it is indicated

t hat t he bahkdedroy thewrdlyied commendatridegenetatwed rebpdnse] ODELCTésed BC card 30 sets
the values of the seventh hit b7 and th? ei ghtgn t}it 8.in 1?c%prdance wth
t he det ect &@rpaits é};%, gengyated response to the IC card 20. In addition, the

card 30 transmits the response of the I-block to the IC card 20.
[0075]  As described above, in the present embodiment, firstly the IC
card 20 supplies the carrier wave to the IC card 30. But when the
remaining capacity of the battery of the carrier wave supplying side
becomes deficient, there is a possibility of communication interruption.
Accordingly, the IC card 20 requests switching of the carrier wave under a
prescribed condition to the IC card 30 that is the other party.
[0076] Fig. 3 shows an example of a processing of the IC card 20 and the
IC card 30 relating to switching of the carrier wave. As shown in Fig. 3,
the IC card 20 transmits a battery remaining capacity read eommand to the
IC card 80 (step S11). The battery remaining capacity read command is a
_command to request detection of the battery remaining capacity of the IC
card 30 of the other party and return of information in accordance with the

detected value.
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[ 0082] When the I C card 20 receives the response to the battery remaining
capacity read command transmtted fromthe IC card 30, the IC card 20

*anal yzes the received response. By this nmeans, the I C card 20 can recogni ze
the battery level of the IC card 30. Furthernore, the IC-card 20 detects a
battery level of the own battery 3la. That is, the IC card 20 detects a
remai ni ng capacity of the own battery 3la. In addition, the battery | evel
of the IC card 20 is witten as BAT1l, and the battery |level of the IC card
30 is wittievrhs BREch thODB RS0 |r€cedvesd t1R0 batderp arcemiiihg capavitpat t ery | evel
BATL with the Dbattery |evel BAT2 of the IC card 30 (step S13). By this
neans, therfad eapgand ﬁhG&&e%arG\kﬁocﬂetB‘ftSt%ée’B%‘?“}:gaf"tpé‘Féy °g\7}é‘1 °BAT1 and the

battery le AT2 0 2L Coean [ ¥ | tl @R pwhen the 1C
card 20 juégietggltqﬁgat E%%ﬂggﬁ’e@gl ec\%eq 3%%? gg%ﬁgstlﬂgp?cg%rd 36m|§2 | arger than
t he own bathedatedt@l &ImBARE capdity bRt 31£0URSRIIE @wl BoBetagsof t he

carrier wave to the 1C card 30. That is, the 1C card 20 has the conparing
processor 43ewpindte eapapitt dfshe hatterymliankshipue dgyglsiof ya batterpdeshitery of the 1C
card 20 wi th, the rennjhin apaciiw of .th tery Of _the | ard 30.
[008411n thf g“&%é?vgf & ﬂ%tgeégaevﬁt)gggﬁgr% %tggrg lg‘é%#i’éfld\ﬁgl\lleé‘%\% t chi ng

request comyBihtiod RGUsGEE it PitbdyNTestdle TREr I@rcav@Vvsd teddd hel C card 30
(step S14). The IC card 20 transnmts the generated carrier wave sw tching
request coinfemeition infieating ther batsoy (etadfbattey. led dnformatioeothecard 20 has
the carrier wave sw tchin equest processor 0 For exanple, the IC
card 20 tr5WEMEs? téa’bsé’il%et%g?sé’ﬁ%?egﬁogtéeggﬁ%‘f y(s&eg%%%oon#}#&ﬁba 'to the IC

card 30 at yi Y &sEs0 RRALE bR elyYeRaihg cihcity PéRinEBH0&ssdrize. | C card 20 can
conpare the own battery remaining capacity with the battery remaining

capaci ty ofoordle offfiei5 shaws 3m axaraplprbs prithdd resuvpsd oftthe Thlock [0D86] | n
addition, the IC card 20 tr.ansn'éts a carrier \é&?ve SW tCth‘gt equest comand
in either BT PBRAHE BPATHLERS FIBRRDM L HEERR BIVEIELTAPRE S BF ock to the IC

card 30. structure of the CID of the response of the I-block. In addition, the I-block
conforms to the block format shown in Fig. 4.
f0079] The CID of the response to the battery remaining capacity read
command is data of one byte, and has g first bit b1 to an eighth bit b8. The
first bit bl to the fourth bit b4 indicate identification information of the IC
card 30.
[0080] The seventh bit b7 and the eighth bit b8 are the battery level
information. When the seventh bit b7 and the eighth bit b8 are “00,” it is
indicated that the battery level is “the battery level 1.” When the seventh
bit b7 and the eighth bif b8 are “01,” it is indicated that the battery level is
“the .battery level 27 When the seventh bit b7 and the eighth bit b8 are
“10,” it 1s indicated that the battery level is “the battery level 3. When the

seventh bit b7 and the eighth bit b8 are “11,"” it is indicated that the battery

Jevel is “the battery level 4.”
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[ 0087] Herei nafter, the carrier wave switching request command wll be
descri bed. The franme of the I-block is provided with a prologue field, an
‘information field and an epilogue field. The carrier wave sw tching request
command of the I-block is added to the information field of a command of a
normal format. That is, in this case, it is indicated that the command is a
carrier wave switching request command by a class byte (CLA) and an
instruction byte (INS) of the conmand added to the information field.
[ 0088] Fi g. [GosahowsTianl®Gxampbe satk the caltidses! thavevawhtldhibAgudethigest conmand
of the R-block. For exanple, the IC card 20 generates a carrier wave
swi t chi ng reighie it b8 onfiesardanre Witk the qetegted Rattegydesiel: 1 n addition, the frane
of the It- i oV} i, £ ! fj d,;an i l.ogue field,
and is not tﬁ:)odr%%tl d:&gﬁéﬁ *hgg@ i%%llt orzFara f%hg‘?il{g dll.e%oglﬁ%gtPAﬂ%Cg%g%Jyt he carrier
wave SW t Chimginirpidagsdityceauendmahd thesRihttbd 66k SlaAGtakd 36;i1e I6 | s data of
one byte, and has a first bit b 1 to an eighth bit b8 The first bit bl
i ndi cat es aaisl ¥edealnzap e reteivead respavaeraniy thif 0eend thelSeardd® Bt b2

| ndi cat es tebc%o e %r%i% ey ?%:e)lsogqgeegegal\%élg(%.c%'rughggm\év%\,/ﬁ??& é[a%QiZBg request.

That is, tRE°EEEON ndi cat e her or no ramé i ncl udi ng

this PCB i Gefehi® £BhtST1eVAVE th¥idw@NbatBeryesiue s Thew rakel ICdard Be@ present
exanpl e, when the second bit b2 is "0," it is indicated that the frane
i ncl udi ng detiests RCBenginitge cararcity of thencovrs\hettetyi Atp. rleqadskitiors grerand. | n

ddi tion, th bi 2 is. "1," it.1s_ indi d that .the f
el uding PHEevacs! PEORAE ot o ihsrenian BATh md g BB Lommand. 1
addi tion, Q' 1cedidd 3dis Rttt es sgeond bit b2 may be allotted inversely.

[0091] The third bit b3 is a specified value. The fourth bit b4 indicates
t he presento®sslhr aflherdCecand 20hemBhies thheown batherpileveb BATHdwithitks whet her t he

{rame i ncl ud g L1} £oR08 48 1S SALESHSLHCD Bho LIS Robl 0K, NAM The sixth

20 judges which of the own battery level BAT1 and the battery level BAT2
of the IC card 30 is larger. In addition, when the IC card 20 judges that the
battery level BAT2 of the IC card 30 is larger than the own battery level
BAT1, the IC card 20 requests switching of the carrier wave to the IC card
30. That is, the IC card 20 has the comparing processor 43 which compares
the remaining capacity of the battery of the IC card 20 with the remaining
capacity of the battery of the IC card 30.

[0084] In this case, the IC card 20 generates a carrier wave switching
request command to request ou;;putting the carrier wave to the IC card 30
(step S14). The IC card 20 transmits the generated carrier wave switching
request command to the IC card 30 (step S15). That is, the IC card 20
has the carrier wave switching request processor 44.

f0085] For example, the IC card 20 transmits the battery remaining'

capacity read command to the IC card 30 at a prescribed time interval. By
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[ 0092] The seventh bit b7 and the eighth bit b8 indicate that the frame
including this PCB is the R block, the I-block, or the S-block. For
‘exanpl e, when the eight bit b8 is "1," and the seventh bit b7 is "0," it is
i ndicated that the franme including this PCB is the R-block. [0093] That is,
the IC card 20 respectively sets the eight bit b8 of the PCBto "1," the
seventh bit b7 to "0," the fifth bit b6 to "0," the second bit b2 to "0,"
to thereby generate a carrier wave switching request comrand of the

R- bl ock. [ GR84h&rg, thé IShavs 2@eanceoaippleetlaf ovrhateay rémbinivaapsaiiyt chi ng
request command of the S-block. In addition, the frame of the S-block is
provi ded wiwith shephagteny pemaipigapagtyiohthe REher eartyist lepressniged imepi | ogue
field. [OOQSJA PCB of the carrier wave switching request conmand of the S-
bl ock showd™h"®ig. 7 is data of one byte, and has a first bit bl to an

ei ght h bit [béke] [ 00964 ddngod, iths ICkiid bd ti-dinGat £5atrhe RIveseRgRigr absence of
the carrier wave switching request. That is, the first bit bl indicates

whet her or reotest ¢pmrhandra aiher bivelh fpront of Ped-tlecks e Rakock er theaVe swi tching

irgquest comﬂ%tﬂeqctcggd%.esent exanple, when the first bit bl is "1," it

[0087] Hereinafter, the carrier wave switching request command will be
described. The frame of the I-block is provided with a prologue field, an
information field and an epilogue field. The carrier wave switching request
command of the I-block is added to the information field of a command of a
normal format. That is, in this case, it is indicat_;ed that the command is a
carrier wave switching request command by a class byte (CLA) and an
instruction byte (INS) of the command added to the information field.

[0o088] Fig. 6 shows an example of a carrier wave switching request
command of the R-block. For example, the IC card 20 generates a carrier
wave switching request command with the R-block format. In addition, the
frame of the R-block is provided with a prologue field, and an epilogue field,
and is not provided with an information field.

fo089) A PCB of the carrier wave switching request command of the R-
block shown in Fig. 6 is data of one byte, and has a first bit bl to an eighth
bit b8. The first bit bl indicates a block number of this command.

[0090] The second bit b2 indicates the presence or absence of the carrier
wave switching request. That is, the second bit b2 indicates whether or not
the frame including this PCB is the carrier wave switching request
command. In the present example, when the second bit b2 is “0,” it is

indicated that the frame including this PCB is the carrier wave switching
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indicated that the frame including this PCB is the carrier wave sw tching
request command. In addition, when the first bit bl is "0," it is indicated
‘that ‘the frame including this PCB is not the carrier wave swi tching request
command. I'n addition, "0" and "1" of the first bit b 1 may be allotted

i nyersely. [0097] The second bit b2 and the third bit b3 are specified

val ues. The fourth bit b4 indicates the presence or absence of the CID. The
fifth bit b5 and the sixth bit b6 indicate whether this command is the WI'X
(Wi ting TregeegXbensindn: Invaiditiongwhémeheeseceamshivh2 isidt niuistndedted or t he :
instructiona%DesFlect) )i C _dﬁggtivat%% the 1C cardtﬁO. 0098] The seventh
bit b7 andthéheframe MARAngRis RHPISPE VTP P He 1R HE 8%y this PCB i s

the |-bl Oc}ﬁjm%g@dﬁ Rl QG Rl “d"N&aS1PlPGke EQIndERiAHR! Bay WRBMoithe €i ghth Dbit
b8 is "1," and the seventh bit b7 is "1," it is indicated that the frame

i ncl udi ng fkeelCB is the S-block. [0099] That is, when the IC card 20

instructs switching of the carrier wave to the |IC card 30, the |C card 20
sets the elf§ftlh plhe gurgpt bfids Péﬁecift?d"‘?}“e's%f?‘}féh g’é@’éﬁ?@icﬁﬁ b7 to "1,"

and sets the f1lSke B fpsBhceld th hcib.Tfml 16 8115200t LRDWHe 12, bRE carrier wave

swi tchi ng request conman ich has been set in this manner to the IC card
30 by the shepimldding G P HY ithg Rridadi Meitdrahe BriteakdNAGle T'® card 30

anal yzes the received command. By this neans, the IC card 30 recogni zes
that the reedibjiehf ieomrenied @ldhe carrier wave switching request command.

tarts out QUT: ng b EEhirTis b7 AEe T LHLN Gy bR HARs SRR hark 2 S0 et ect s
t he changenkndiRedRBIACS fsithb ®-blbck, tHeaFig bk, be CgBtblbek.t IRk ekdaplear ri er wave
has been outputted fromthe I1C card 30 (step -

when the eight bit b8 is “1,” and the seventh bit b7 is “0,” it is indicated that

the frame including this PCB is the R-block.

[0093] That is, the IC card 20 respectively sets the eight bit b8 of the

PCB to “1,” the seventh bit b7 to “0,” the fifth bit b5 to “0,” the second bit b2

to “0,” to thereby generate a carrier wave switching request command of the

R-block. |

[0094] | Fig. 7 shows an example of the carrier wave switching request

command of the S-block. In addition, the frame of the S-block is provided

with a prologue field, an information field, and an epilogue field.

0095} A PCB of the carrier wave switching request command of the S-

block shown in Fig. 7 is data of one byte, and has a first bit bl to an eighth

bit b8.

[0096] The first bit bl indicates the presence or absence of the carrier

wave switching request. That is, the first bit bl indicates whether or not

the frame including this PCB is the carrier wave switching request

command. In the present example, when the first bit bl is “1,” it ig
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S17). Furthernore, the IC card 20 stops outputting the carrier wave (step
S18). In this case, the I1C card 20 generates electric power by the carrier
‘wave ‘out putted fromthe I1C card 30, and operates. [0102] For exanple, the IC
card 20 generates a command of the I-block, and transmts the command to
the IC card 30 (step S19). The IC card 30 executes command processing in
accordance wth the command received fromthe I1C card 20. The I1C card 30
transmts a response in accordance with the result of the comand

pr ocessi ngindicatétetHaf thafrdnm20ndlsdiap tBROPCB if QL€ 8drrier achove tsiwaiohingf t er t hi s,

the IC card 20 transmts_a battery remaipni ng capacity read. co nd to the

| C card 30reguest Gorpeand: pIy addiion ,heé‘n‘g‘%trﬂ‘ﬂ gﬁf}’aiclénocdhﬁa‘f‘lgm?tr‘igmblat tery
remai ni ng L }l.es : ; o Quangd . L&k & 2. In

addi tion, &ﬁa@%ﬁ% hré”'g%a{?(tﬁ{éﬁgf@%\%gﬁlg'&%nt ﬁgﬁelé car aBO%@éﬁé{eguout putting the
carrier way@ninSnd OVIRI addidén, t0atandf“1t ke dbe Bat bi26]1 dhmie beGlibaed 20 transmits

again a carrier wave switching request commuand to the | C card 30.
Fur t her mor &aversgly- | C card 20 starts outputting the carrier wave. [0104]Wen

the I C car receives I4.er - 'Lz%' . s pmand whi l e
the I C car gjogg] i scfglﬁtsﬁcﬁpéi%ﬁgb%ng t%grt}rqﬁéﬁnﬁg!ve, mtpﬁtgﬂ%%g%gr% gg st ops

out put t i Ngfube® 1S8b4 iRicat@Vtle phdddteloriafserfte dhESCHN Eharfiitlebiobs a processi ng
of the ICcard 20 that is the active nbde. The IC card 20 detects a

battery | esmd thagisthobit bfdndipate yehetlarythdy gorpmpeg) issthe) WIFh@Vaigngard 20
transmts A battery. remaini ng ca Ly T, d.to. .C card 30 (step
S22). Furt ﬂlé?errﬁggfn&toﬁé "ﬁ“&“lcgar a ‘328’?‘ (r'grégcléé]il \}ggtglé&%g};g%nglée t]%ﬁﬁ?lél%)at tery

remai ni ng @RRAEHS WhicBadanatm sk I¢ eritzoe | C card 30. [0106] Havi ng recei ved

the response to the battery renaining capacity
[0098] The seventh bit b7 and the eighth bit b7 indicate that the frame
including this PCB is the I-block, the R-block or the S-block. For example,
when the eighth bit b8 is “1,” and the seventh bit b7 is “1,” it is indicated
that the frame including this PCB is the S-block.
[0099] That is, when the IC card 20 instructs switching of the carrier
wave to the IC card 30, the IC card 20 sets the eighth bit b8 of the PCB to
“1,” sets the seventh bit b7 to “1,” and sets the first bit bl to “1.” The IC
card 20 transmits the carrier wave switching request command which has
been get in this manner to the IC card 30 by the step S15.
[0100] Having received the command, the IC card 30 analyzes the
received command. By this means, the IC card 30 recognizes that the
received command is the carrier wave switching request command. Having
received the carrier wave switching request command, the IC card 30 starts
outputting the carrier wave (step S16).
[0101] The IC card 30 detects the change in magnetic field, to thereby

recognize that the carrier wave has been outputted from the IC card 30 (step
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read command transmtted fromthe IC card 30, the IC card 20 anal yzes the
recei ved response. By this neans, the I1C card 20 recogni zes the battery

‘| evel* BAT2 of the IC card 30 (step S23). [0107] The I C card 20 conpares the
own battery |evel BAT1 with the battery | evel BAT2 of the IC card 30 (step
S24). Judging that the battery |evel BAT2 of the IC card 30 is larger than
the own battery level BAT1l, the IC card 20 transmts a carrier wave
switching request command to the I1C card 30 (step S25). [0108] Furt hernore,
the 1 C car $120 Ferphermdral thy Ifenet 2 stope cvtprysting dhe ¢ardecunyd Gtepwave from t he

| C card 30 te 26) . Vi detected that .the carri,er wave.has been

out put t ed ﬁﬁg)fn E’hghlls @??Z%be gg,catghzg) FETad elagidg B%‘%eroﬁft%‘ﬁtcf”frﬁed the carrier
wave (Step y3edbat &&l@ﬁ%ﬁythw@cm%,eaﬁ&%?éﬂa&%d processing, the IC card 20
and the IC card §o can swtch the output source of the carrier wave to each
ot her in ad@@eHancerwkdhplehthel€spat 20 gentrataser sprminearal of th8Yblobk,s neans, it
is possible to avoid comruni catign Jnterrupfion e to or e of the
battery reﬁ‘ﬁi1 ﬁi'al‘?@m&?éﬁ]é%f"{%mﬁxfda& gﬁeﬂdq Bﬁlrdaﬂggimp %lf%ll C?L}t?aﬁﬂ%aré ggpe_r form
comuni cat leQéauteLO%Janan'dn R QR adebiaanCe GAM thBYoRaRE QUdeded Wi th the
configuration to desi gna}?e the output level of the carrier wave, in

accor dancefpshi thet Itecadt f2Der Bhe &C batd\B® nrdrseniBAT tespmtbetihancB®id@iceBy thi s
nmeans, it is possible to indicate an output side of the carrier wave so as
to output i tharesrlof tharemmang nrpeessinemte BRediC capd 28 R3AY- it is possible
to reduce 51c0N ' of e N8 er th d,af..the output side
of the car E(Jllg?] méﬁ%ﬁ#’lf{%&agﬁg%n,Iés?%ge'gr{& &g{frg oaptergt es as an
acti ve nodgamdihiRglc&pdeaty e Qp@nahimDtodthet 1Tecaad 50 ue arppeeribgbtiaigs as a
reader/witer of an I C card. [0O112]As a result, according to_the

enbodi nent 2nd therebyraasiomparg B‘eﬂ?ﬂéwidée’a'ﬁ‘qlg Eaé}aélfleﬁbetp‘f%{’ bt EC e ectronic
device, and 3 Joeadeht e hed siN' B haRitforl WhendRd ity b gNgtneaEvent ence.

card 30 which is outputting the carrier wave is lower than that of the IC

card 20, the IC card 20 transmits again a carrier wave switching request
command to the IC card 80. Furthermore, the IC card 20 starts outputting
the carrier wave.

[0104] When the IC card 30 receives the carrier wave switching request
command while the IC card 30 is outputting the carrier wave, the IC card 30
stops outputting the carrier wave. '

[0105] Fig. 8 shows an example of a processing of the IC card 20 that is
the active mode. The IC card 20 detects a battery level BAT1 of the own
battery 31a (step S21). The IC card 20 transmits a battery remaining
capacity read command to the IC card 30 (step S22). Furthermore, the IC
card 20 receives a response to the battery remaining capacity read command
from the IC card 30.

[0106] Having received the response to the battery remaining capacity



[0113]In addition, it has been described that the above-described IC card
has the configuration in which the active node perforns the conpari son

‘bet ween the BAT1 and the BAT2, but the configuration of the IC card is not
limted to this configuration. The configuration in which an IC card of a
passi ve node perforns the conparison between the BAT1 and the 13AT2 may be
used. [0114]1t is assuned that the IC card 20 is an active node, and the IC
card 30 is a passive node, for exanple. In this case, the I1C card 20
transmts gead@bnmdditRcisoditedirothehd BV ebhrd3¥0[ tholC tdrd 20anblyres the t he | C card
20 to the I1C card 30. [0115]The I C card 30 can recogni ze fhe battery |evel
BAT1 of t htecpiced 2¢909%- f By rihisheqnsc Bhs &6 @Bhwd facostites the Balty30 conpares

t he own bagvg;%,}.f%gk? @Agaé‘s\gjjogbeé Regrecogni zed battery |evel BAT1. Wen

BATI < BAT S outputting the carrier wave, or when

BAT2 < BATfio0@and trae ICGas@md 3RphissQlb it bitgerylevel BATewithathe, the | C card
30 transmts a response indicating that switching of the carrier wave is

necessary baftartideveCBATR M 2le 1§ cardPPHatam29 e cludgint thpk theckaitmike i ndi cati ng
that sw tchi t rri ve | § hegessar I O transmts a
carrier wa{%é’gng Zc‘lzlfjilﬁl E?é:arudggé lxé?%r%ﬁ%ﬁ‘da gl %'%t %‘% %(Ete%g?eg G%X@W%l % this

confi gur at i@ Bardt dvetrh£ansitd § cRQicdRehvE ReritcBinparedudd coamanwith ¢he IMe out put
source of the carrier wave to each other in accordance with the respective

battery | eweﬂ§0_(s[t€pl&%j)l n addition, without being linmted to that the
[unet 1 ons 586" "Bianeclhedl, bR APRYE-FERE! At SEERHRTEALT, 208

configured ng pect i u §" can real i zed using

sof tware. HRabmid wivagrdnS SRens tatg soUBGh WS, qvikeddteatd ard thy making a
conput er read program describing the respective functions. In addition,

each of tharfienwaveoks ey duepuwtpdfirguithe 16\cad B9, tthadC |cgrds2) stop$ ng ei t her of
sof tware and har dV\ﬁl’e. [0118] Wi | &f certain enbodi nent has been descri bed,
this enboo‘f“r"r%‘f‘ﬁ“?gt e carrier wave (step S27).

[0109] By the above-described proéessing, the IC card 20 and the IC
card 30 can switch the output source of the carrier wave to each other in
accordance with the respective battery levels. By this means, it is possible
to avoid communication interruption due to shortage of the battery
remaining capacity of either of a pair of IC cards to perform communication.
[0110] In addition, the IC card may be provided with the configuration
to designate the output level of the carrier wave, in accordance with the
difference between the BAT1 and the BAT2. By this means, it is possible
. to indicate an output side of the carrier wave so as to output the carrier
wave at a minimum level. As a result, it is possible to reduce the
consumption of the battery of the IC card at the output side of the carrier
wave.
fo111] In addition, since an IC card operates as an active mode, the IC

card operating as the active mode operates as a reader/writer of an IC card.
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has been presented by way of exanple only, and is not intended to limt the
scope of the inventions. |Indeed, the novel enbodi nent described herein may
‘be™ ertbodied in a variety of other forns; furthernore, various om ssions,
substi.tuti-ons and changes in the formof the enbodi nents described herein
may. be made w thout departing fromthe spirit of the inventions. The
acconpanying clains and their equivalents are intended to cover such forns
or nodifications as would fall within the scope and spirit of the

i nvent i ons [0119HAT AsS: st Mepridig to the embodimehp itis doSiblarte pydvideh per f or ns

contactl ess cognmuni cation with an external device having,a,first battery
and a firsencr FHEr anRRrER ‘htei?ﬁfm’b‘é exloer gnd 4 5fﬁde’g§'f¥?reg'h%/§v%reusi ng

el ectric p 1 Qi i LT S ry, the 1C card, conprising: a second
battery; Bihacd VQ@%&%%@CE%%? wave out put device which outputs carrier

wave usingl@hekt rila gidvm, Gf hid besedendibbdtthar the slwvsdpglipedll€ctri ¢ power
to the external device; a batterg remai ni ng capacity readi ng
$

processor c&rdabgeithe rordBrmiiomoin i KhichathtFehive enaininsgiorapaltty of the
first battery; an ' C . e remaini ng
capacity ofo'%{%aé%f) ?rbg‘fweﬁﬁtt%’ %%fﬁaw%%}%ggg?g'n%ﬁ f\t?%\gcg%é%g%@?{/&o Qt he second
battery. IC card is ndt lithkved k&tigaechfRacaich. nght eoxfigairmpich inf whithaen conprising a
carrier wave swtching request processor which requests_sw tching of output
of the car ¢ exrdvaf\acpashing arpds performpmiduer Gosngrisers betvepy thenBAL®Bar i ng
Processor. ., par Ba uadle 1C card according to Claim?2, wherein the
carrier walf sw%?ﬁ?’ng request processor requests the switching of the

out put of fdieqjcar nj Rrasu@ned timtithe 1€xhad nalis devte@ Hodd hatl thogCfirst carrier
“wave out put device outputs the carrier wave, when the second carrier wave -
out put deveard Fuipatsastive mede ifer exgaveleanth thie aeemihei Hy cexhd@ity of the

firsts bat Ergll:xélmljtss a L;gﬂ;gg{ld Ernz?lpdutlgh ﬁlerlgpéq IB‘Rﬂ%f%gg §§Jtér¥ o?thet card cond batt ?I’ y-
20 to the IC card 30. '
[0115] ‘The IC card 30 can recognize the battery level BAT1 of the IC
card 20 from the received command. The IC card 30 compares the own
battery level BAT2 with the recognized battery level BAT1. When BAT1 <
BAT2, and the IC card 20 is outputting the carrier wave, or when BAT2 <
BAT1, and the IC card 30 is outputting the carrier wave, the IC card 30
transmits a response indicating that switching of the carrier wave is
necessary to the IC card 20.
[o116] Having received the response indicating that switching of the
carrier wave is necessary, the IC card 20 transmits a carrier wave switching
request command to the IC card 30. With this configuration, the IC card
20 and the IC card 30 can switch the output source of the carrier wave to
each other in accordance with the respective battery levels.

[0117] In addition, without being Iimited to that the functions described



4. The 1C card according to Claim1, conprising: an | C nodul e
havi ng the second battery, the second carrier wave output device, the
‘battéry remai ning capacity readi ng processor and the conparing processor;

and a.main body in which the IC nodule is arranged. 5. The I1C card
according to daim1l, wherein the second battery is a battery which stores
el ectric power. 6. The IC card according to Claimb5, wherein the

second battery is charged by the carrier wave fromthe external device.
7. In a portabtheofdhesbaverescribed pmbodimestts perarafighred gpinrgdard®deconuni cat i on

with an external devicge havin first batter and a,first carrier wave
out put devitt® IF?JDGBBYepE‘fnCEla’PSr icg’? q’\ﬁ;ﬂ\?ﬁﬁ%?@“’éﬁ égftt‘f’"fu%e' pgflellgﬁ Bf “the first

battery, thgjagtintidlseGh N1V bE nalGRSTRAN dokipilsr a8 §eeRembat tery;
a second carrier wave output device which outputs carrier wave using

el ectric paesribais theesgecordubetiqner yin additiopragh of detinndiopowey to the
Cxternal O S BLSLYSemL 000 sopacL b Lendl g prccessor Lo acauire

[0118] While a certain embodiment has been described, this embodiment

has been presented by way of example only, and is not intended to limit the

scope of the inventions. Indeed, the novel embodiment described herein

may be embodied in a variety of other forms; furthermore, various omissions,

substitutions and changes in the form of the embodiments described herein

may be made without dep'arting from the spirit of the inventions. The

accompanying claims and théir equivalents ére intended to cover such forms

or modifications as would fall within the scépe and spirit of the inventions.
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a conparing processor to conpare the remaining capacity of the first
battery with of a remaining capacity of the second battery. 8. In
‘a tTeader/witer which perfornms contactless comrunication with an I C card
having a first battery, and a first carrier wave output device to out put
carrier wave using electric power of the first battery, the reader/witer,

conprising: a second battery; a second carrier wave output device
which outputs carrier wave using electric power of the second battery, to
supply el ecWHAT WIM@)tIﬁe ext er nal deV| ce; a battery remaining

capacity readi ng processor a for | cat | & remaining
capacity of the f¥ rste%a?tmt rcgﬂ' ich°pert Ormmsy Omacteles nogmlﬁ)“rnélgg%sor to conpare

the remai nipgh GAPERELM] qtewt:@%atn‘nésé fipad Bﬁ‘d'té/ryV\étﬁd" aoﬁrs@ chffi@ whwg capacity of

t he second battery. _
output device to output carrier wave using electric power of the first battery,

the IC card, comprising:

a second battery:

a second carrier wave output device which outputs carrier wave
using electric power of the second battery, to supply electric power to the
external device;

a battery remaining capacity reading processor to acquire
information indicating a remaining capacity of the first battery; and

a comparing processor to compare the remaining capacity of the
first battery with of a remaining capacity of the second battery.

2. The IC card according to Claim 1, further comprising a
carrier wave switching request processor which requests switching of output
of the carrier wave, based on a comparison result by the comparing
processor.

3. The IC'_card according to Claim 2, wherein the carrier wave
switch'ing'r'eques_t processor requests the switching of the output of fhe
carrier wave to the external device so that the first carrier wave output
device outputs the carrier wave, when the second carrier wave output device
outputs the carrier wave and the remaining capacity of the firsts battery is
larger than the remaining capacity of the second battery.

4. The IC card according to Claim 1, comprising:

an IC module having the second battery, the second carrier wave

output device, the battery remaining capacity reading processor and the
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comparing processor; and

a main body in which the IC module is arranged.

5, The IC card according to Claim 1, wherein the second
battery is a battery which stores electric power.

6. The IC card according to Claim 5, wherein the second

battery is charged by the carrier wave from the external device.

7. In a portable electronie device which performs contactless
communication with an external device having a first battery, and a first
carrier wave output device to output carrier wave using electric power of the
first battery, the portable electronic device, comprising: .

a second battery;

a second carrier wave output device which outputs carrier wave
using electriec power of the second battery, to supply electric power to the

ekternal device;

a battery remaining capacity reading processor to acquire
information indicating a remaining capacity of the first battery; and

a comparing processor to compare the remaining capacity of the
- first battery with of a remaining capacity of the second battery.

8. In a reader/writer which performs  contactless
communieation with an IC card having a first battery, and a first carrier
wave output device to output carrier wave using electric power of the first
battery, the reader/writer, comprising:

a second battery;

a second carrier wave output device which outputs carrier wave
using electriec power of the second battery, to supply electric power to the

external device;



a battery remaining capacity reading processor to acquire
information indicating a remaining capacity of the first battery; and
a comparing processor to compare the remaining capacity of the

first battery with of a remaining capacity of the second battery.
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