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application is based upon and clains the benefit of priority fi l m”r

Japanese Patent Application No. 2012-206827, filed on Septenber 20452812,
the entire contents of which are incorporated herein by reference. FIELD
[ 0002] An enbodi nent of the present invention relates to an IC card, a
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FOR IC CARD

CROSS-REFERENCE TO RELATED APPLICATION
[0001]  This application is based upon and claims the benefit of priority
from the prior Japanese Patent Application No. 2012-206827, filed on
September 20, 2012, the entire contents of which are incorporated herein by
reference.
FIELD
[0002]  An embodiment of the present invention relates to an IC card, a
portable electronic device and a reader/writer for IC card.
BACKGROUND
(0003]  Generally, an IC card is provided with a card-shaped main body
formed of plastic etc. and an IC module embedded in the main body. The IC
module has an IC chip. The IC chip has a nonvolatile memory, such as an
EEPROM (Electrically Erasable Programmable Read-Only Memory) and a
flash ROM, which is capable of holding data even in a condition that there is
no electric power source, and a CPU (Central Processing Unit) which
performs various operations.
[0004] The IC card conforms to the International Standards
ISO/IEC7816 and ISO/IEC14443, for example. The IC card is excellent in
portability, and is capable of performing communication with an external
device and performing complicated arithmetic processing. In addition,
since the IC card is difficult to forge, it is assumed that the IC card is used
for a security system, electronic commerce, etc. storing high confidential

information etc,

[0005] The IC card that is capable of performing transmission and
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BACKGROUND [ 0003] Generally, an IC card is provided with a card-shaped nain
body .formed of plastic etc. and an | C nodul e enbedded in the main body.
The I C nodul e has an I C chip. The I C chip has a nonvolatile nmenory, such as
an EEPROM (El ectrically Erasable Programmabl e Read-Only Menory) and a fl ash
ROM which is capable of holding data even in a condition that there is no
el ectric power source, and a CPU (Central Processing Unit) which perforns
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of an I C card processing device and operates with an electric power
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additio en the 1C card receives a command fromthe I C card processing

devi ce RYpRONISOM 6dordQAPAIRitAEHOfbom idkend Eedeivall. e XERateby, &i HPphidation in
accordance with the command received. Thereby, the I1C card can realize

var i ouscdnipsdliansarib@OBa]ctomsl C card processing device transmits an initial

response :
[0006] The IC card processing device transmits an initial response
request command by wireless communication. When the IC c‘ard recelves
the initial response request command, the IC card generates an initial
response that is a response to the initial response request command, and
transmits the initial response generated to the processing device. The IC
card processing device can recognize that the IC card exists within a
communicable range of the IC card processing device by receiving the initial
response.
{0007] In addition, the IC ecard processing device performs an
anticollision in order to recognize a plurality of IC cards that exist within the
communicable range of the IC card processing device. In this case, the IC
card processing device sets up a plurality of time slots, and transmits an
initial response request command and an anticollision command to the IC
cards. The IC card generates a random number, selects a slot in accordance
with the random numBer generated and transmits an initial response for the

initial response request command to the IC card processing device in the slot

selected. Thereby, the processing device is capable of receiving initial



request command by w rel ess communi cati on. When the |1 C card receives the
initial response request command, the IC card generates an initial response
that is a response to the initial response request command, and transmts
the initial response generated to the processing device. The IC card
processi ng device can recognize that the 1C card exists within a

communi cabl e range of the I C card processing device by receiving the
initial response. [ 00é]]éin addi t on, ,the I C card processing device perforns
an ant i ERAACRSPHROMNE raligy Pt @é’ﬁ?‘i%’ a plurality of IC cards that exist
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processing arter esta i'ng oné-to-one comunication wth the processing
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with the plurality of 1C cards individually, and to make the I C card

perforﬁpfdegggiﬁgtﬁﬁ@g@gﬁd]ged Efked hi s reason, a problemthat |ong processing
time is required arises. BRI EF DESCRI PTION OF THE DRAW NGS [0009]Fig. 1 is

a drawi ng for expl aBRIPE BESCRIPATION OEFHETMRAVEINGSconcer ni ng one
enbodi nent ; Fig. 2 is adrawing for explaining an IC card
concer nfopggpne Bighadisterdrawing for explaining an IC card processing system
concerning one embodiment;
Fig. 2 is a drawing for explaining an IC card concerning one
embodiment;
Fig. 3 is a drawing for explaining processing of the IC card
concerning one embodiment;,
Fig. 4 is another drawing for explaining processing of. the IC card
concerning one embodiment;
Fig. 5 is a drawing for explaining a functional structure of the
. terminal device concerning one embodiment; and
Fig. 6 is a drawing for explaining a functional structure of the IC card
concerning one embodiment.
DETAILED EMBODIMENT
[0010] According to the embodiment, an IC card performs a non-contact
communication with an external device. The IC card is provided with a

receiving section, a command processing section and a transmitting section.



Fig. 3 is a draw ng for explaining processi ng of the IC card concerning one

enbodi ment; , Fig. 4 is another draw ng for explaining processing of
the | C card concerni ng one enbodi nent; Fig. 5is adrawing for

expl aining a functional structure of the terminal device concerni ng one
enbodi nent; and Fig. 6 is a drawng for explaining a functional
structure of the IC card concerning one enbodi ment. DETAI LED ENMBODI MENT

[ 0010] According.to the enbodj nent, an I erfar on- cont act
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recei vi ng .sect , co rocessing sec n and a transm tting section.
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time slot out of the plurahty of time slots in which data is transmitted to the

external device.

[oo11] Hereinafter, an IC card, a portable electronic device and a
reader/writer for IC card concerning an embodiment will be explained in
detail with reference to drawings. In a following explanation, the IC card is
used as the portable electronic device.

[0012] The IC card 20 and the.processing device (terminal device) 10
which processes the IC card 20 concerning the embodiment possess a
function of a non-contact communication defined by ISO/IEC14443 etc., for
example. Thereby, the IC card 20 and the terminal device 10 are capable of
performing transmission and reception of data mutually.

[0013] Fig. 1 shows an example of composition of an IC card processing
system 1 concerning one embodiment. |

[0014]  The IC card processing system 1 is provided with the IC card 20
"and the terminal device 10 that processes the IC card 20. As described
above, the terminal device 10 and the IC card 20 transmit and receive_
various data each other by non-contact communication. The terminal
device 10 is a reader/writer for IC card that transmits a command to an IC
card by non-contact communication, and makes the IC card perform

command processing, for example.

f0015] The terminal device 10 is provided with a CPU 11, an ROM



reader/witer for IC card concerning an enbodinent will be explained in
detail with reference to drawings. In a follow ng explanation, the IC card
is used as the portable electronic device. [0012] The IC card 20 and the
processi ng device (term nal device) 10 which processes the IC card 20
concerni ng the enbodi ment possess a function of a non-contact commrunication
defined by | SO | EC14443 etc., for exanple. Thereby, the IC card 20 and the
terninal_device 10 are capabl e of perfor i ng tr nsm s n and recs ption of
dat a mufBead Pnlyddemeryyl »1a%ﬁ&b§(§ﬁné9 68’(?6@521&%?}06?01& file c card
processi ng system 1 concerni ng one enbodl rrent [ 001 he |1 C car%’I
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nmenory r'ansm ssi reception section resonance section 16,
a | ogi Cr%s’%%?& an upper level interface 18, and a power supply section
19. The the ROM 12, the RAM 13, the nonvol atil e menory 14, the
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section , and the upper“l'evel interface 18 are nutual connected via a
bus, fe&&e% fnax de[v@&lﬁd» TIEPUThE CBU 91 BRrfsnd @m&ﬁ@ r&@sbingnir hat
nanages contro the termnal device 10"whole. The CPU 11 perforns
vari ous, RIopER8& With A AKERT §8smMidriil 800l data REak ame absreddnt il dat a
which are stored in the ROM 12 or the nonvolatile nmenory 14. For exanple,
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reception of a response fromthe IC card 20 via the transm ssion and
recept i gansedsdion ofba apthrhhnd rtesthirallC eazdc20 andlfeception of a response -

from the IC card 20 via the transmission and reception section 15 and the
resonance section 16.
[0017] The ROM 12 is a nonvolatile memory that stores the control
program, the control data, etc. beforehand. The RAM 13 is a.volatile
memory that performs as a working memory. The RAM 13 stores data
under processing of the CPU 11 ete. temporarily. For example, the RAM 13
stores temporarily data to transmit to the external device via the
transmission and reception section 15 and the resonance section 16. The
" RAM 13 stores temporarily data received from the external device via the
transmission and reception section 15 and the resonance section 16. In
addition, the RAM 13 stores temporarily a program that the CPU 11
executes.
[0018] The nonvolatile memory 14 is provided with a semiconductor

memory, such as EEPROM, for example. The nonvolatile memory 14 stores



[0017]-The ROM 12 is a nonvol atile nenory that stores the control program
the control data, etc. beforehand. The RAM 13 is a volatile nenory that
perfornms as a working nmenory. The RAM 13 stores data under processing of
the CPU 11 etc. tenporarily. For exanple, the RAM 13 stores tenporarily
data to transmt to the external device via the transm ssion and reception
section 15 and the resonance section 16. The RAM 13 stores tenporarily data

received fromthe external device via the _transm ssion and reception
sect | ona Lengid PrRETABseAiReldatac A REPSTA™ for ARt q’FII;gﬁIﬂﬂ\/Eci’gﬂéet ores
tenporari I]|y a_programthat the CPU 11 executes. 100181The nonvol atile
menory a@PRealePHE¥EMPth a seni conduct or nmenory, such as EEPROM for
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performs encoding, decoding, modulation and demodulation. The
transmission and reception section 15 supplies encoded and modulated data
to the resonance section 16.
[0021] The resonance section 16 has an antenna that has a
predetermined resonance frequency, for example. The resonance section 16
generates a magnetic field in accordance with data supplied from the
transmission and reception section 15. Thereby, the terminal device 10 can
transmit the data by non-contact to the IC card 20 that exists within a
communicable range of the terminal device 10.
[0022] In addition, the resonance section 16 detects a mégnetic field and
generates data in accordance with the magnetic field detected. Thereby, the
resonénce section 16 can receive the data by non-contact. The resonance
section 16 supplies the data received to the transmission and reception
section 15. The transmission and reception section 15 performs
demodulation and decoding on the data received by the resonance section 16.
Thereby, the terminal device 10 can acquire original data transmitted from
the IC card 20.
[0023] The logic section 17 performs predetermined arithmetic

processing.  For example, the logic section 17 performs arithmetic



[ 0021] - The resonance section 16 has an antenna that has a predeterm ned
resonance frequency, for exanple. The resonance section 16 generates a
magnetic field, in accordance with data supplied fromthe transm ssion and
reception section 15. Thereby, the term nal device 10 can transmt the data
by non-contact to the 1C card 20 that exists within a conmuni cabl e range of
the termnal device 10. [0022]In addition, the resonance section 16 detects
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The operating section is provided with an operation keyboard etc., for
exanpl eppédadiodeMHaatapla sepabatdigplayisgratious laadost dmfoemattion, arteper at i on
that is inputted by an operator. The display section displays various kind

of i nf opppér tvel Theerfppel Sleveives ndatafl Ao therappéw bevellabaminamande upper
| evel termnal, and transmits it to the CPU 11. The upper level interface
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el ectric power to each

level terminal by the transmission and reception section 15 and the
resonance section 16.

fo025) The power supply section 19 supplies electric power to each
section of the terminal device 10.

[0026] Fig. 2 shows an example of composition of the IC card 20
concerning one embodiment. The IC card 20 is provided with a rectangular
main body 21 and a IC module 22 built in the main body 21, for example, as
shown in Fig. 2. The IC module 22 is provided with an IC chip 23 and a
resonance section (antenna) 24. The IC chiﬁ 23 and the resonaﬁce section
24 are connected fnutually within the IC module 22.

[0027] If at least the IC module 22 having the resonance section 24 can
be installed in the main body 21, a shape of the main body 21 may not be
restricted to a rectangle, but may be what kind of shape. That is, a portable
electronic device other than the IC card can be constituted.

[0028]  The IC chip 23 is provided with a CPU 25, ¢ ROM 26, a RAM 27, a



. section of the term nal device 10. [0026] Fig. 2 shows an exanpl e of
conposition of the I1C card 20 concerning one enbodinment. The IC card 20 is
provided with a rectangular main body 21 and a |IC nodule 22 built in the
mai n body 21, for exanple, as shown in Fig. 2. The IC nodule 22 is provided
with an I C chip 23 and a resonance section (antenna) 24. The IC chip 23 and
t he resonance section 24 are connected nutually W thin the | C nodul e 22.

[0027] 1 f at st the IC dul e 22. havin ‘{ sona S gti on 24 can be
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| C nmodu f'or exanpl e The IC card 20 generates a magnetic field
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device 10. Thereby, the ICcard 20 can transmt the data to the term nal
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section that nmanages control of the I1C card 20 whole. The CPU 25 perforns
vari ousagiop8es& with datactoorrdasméet td the teramimial deviee ddx afleneby, she 161 dat a
whi ch are stored in the ROM 26 or the nonvol atile nmenory 28. For exanpl e,

t he CPU:2% P@Ed0transnaitithesiatado eéhs itegminalateica d0.c elmadditane dhedd
received fromthe term nal device 10, and generates data of a processing as
a resul tard 20 recognizes data transmitted from the terminal device 10 based on an

induced current generated in the antenna coil by electromagnetm induction,

[0031]

The CPU 25 performs as a control section that manages control of the IC
card 20 whole. The CPU 25 performs various processing in accordance with
a control program and control data which are stored in the ROM 26 or the
noﬁvolatﬂe memory 28. For example, the CPU 25 performs various
processing in accordance with a command received from the terminal device
10, and generates data of a processing as a result.

[0032] The ROM 26 is a nonvolatile memory which stores a control
program, control data, etc. beforehand. The control program, the control
data, etc. are built in the ROM 26 at a manufacturing stage thereof. That is,
the control program and the control data in accordance with specification of

the IC card 20 are built in the ROM 26 beforehand.



. [6032] The ROM 26 is a nonvol atile nmenory which stores a control program
control data, etc. beforehand. The control program the control data, etc.
are built in the ROM 26 at a manufacturing stage thereof. That is, the
control programand the control data in accordance with specification of
the IC card 20 are built in the ROM 26 beforehand. [0033] The RAM 27 is a
vol atil e nmenory that perfornms as a working nenory. The RAMR7 stores data
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an encryption ata used for application, etc. [0035] For exanple, a
progran%){.d;rgm a,gtatt}fe @pUe%@;;gcut@ge created in the nonvolatile nmenory 28.

The con rol program the various data, etc. are witten in each created
file. 3QE>U 25 RN JRRbiASeV aldrlthsy XDCRSPetddby *AC W | mghvolerilr ogr am
stored I'n e nonvol atile nenory 28 or the ROM 26. [0036] The transm ssion

and recﬁﬁnic@ﬁd&@ﬁ)ﬁ:l @emy skt s rWnsalgeaAnd rewritable of data, such as an
EEPROM, for example. The nonvolatile memory 28 stores a control
program and various data in accordance with an employment use of the IC
card 20. For example, the nonvolatile memory 28 stores a control program,
control data, an application program, personal information, security
information such as an encryption key, data used for application, ete.
[0035]  For example, a program file, a data file, etc. are created in the
nonvolatile memory 28. The control program, the various data, etc. are
written in each created file. The CPU 25 can realize various processing by
executing the program stored in the nonvolatile memory 28 or the ROM 26.
[0036] The transmission and reception section 29 performs signal
processing, such as encoding and load modulation, to data to be transmitted
to the terminal device 10. For example, the transmission and reception
section 29 performs modulation (amplification) of the data to be transmitted
to the terminal device 10. The transmission and reception section 29
transmits the data to which signal processing hf;ts been performed, to the

resonance section 24.

[0037] In addition, the transmission and reception section 29 performs



. processing, such as encoding and | oad nodul ation, to data to be transmtted
to the termnal device 10. For exanple, the transm ssion and reception
section 29 perfornms nodul ation (anplification) of the data to be
transmtted to the term nal device 10. The transm ssion and 'reception
section 29 transmts the data to which signal processing has been
performed, to the resonance section 24. [0037]In addition, the transm ssion
and reception section 29 perforns, delm)dul_ atjon and decoding to si gnal
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generation random nunber i n accordance with a command fromthe
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‘recogni tion'comuand fromthe term nal device 10, the logic section 32

gener at g3.,@ E@ﬁ@ﬂ&@ﬂ%%ﬁ@ﬁ s8Bloh LERRSIITS cARE20 anvABH wadlLEedficoRilRd to the
CPU 25. [0040] The I'C card 20A issued through a primary issue and a
secondar ch$® 20 ik sapplied AVith shuicderteieVipoeet, lrath isssties of ke [C c@ad 2020
initializes the nonvolatile nmenory 28 of the IC card 20 by transmtting an
initial wiRbedn the wiRtedwhercaitcamaprdated the | C card 20 in the primary issue.
Thereby, the termnal device 10 that is the issuing device defines a key
file, afotmod fil Theelsgic aswtioti 13¢ as pampoperadsfonu sagion athatp plerfoatison, etc.
of the IC card 20, in the nonvolatile nenory 28 of the I C card 20.

[ 0041] Thethmeticngrateséing bychaetward.i | Foxt examplee thef ilogid #actio®OBLEC7816

performs processing, such as encryption, decryption, generation of a random
number in accordance with a command from the terminal device 10. For
example, when the IC card 20 receives a mutual recognition command from
the terminal device 10, the logic section 32 generates a random number and
transmits the random number generated to the CPU 25.

[0040] The IC card 20A issued through a primary issue and a secondary
issue issues. An issuing device that issues the IC card 20 initializes the
nonvolatile memory 28 of the IC card 20 by transmitting an initialization
command as a command to the IC card 20 in the primary issue. Thereby,
the terminal device 1_0 that is the issuing device defines a key file, a data file,
ete. according a purpose of usage, an application, etc. of the IC card 20, in the

nonvolatile memory 28 of the IC card 20.

10



. in the nonvolatile nenory 28 of the I1C card 20, for exanple. The

nonvol atile nmenory 28 to which the above-nentioned initialization was
performed has a Master File (MF), a Dedicated File (DF), an Elenentary File
(EF), etc. [0042] The MF is a file that becones the basis of a file
structure. The DF is created in a |lower level of the M. The DF is a file

I n which an application programand a data that is used for the appl i cation
program etc_ are grouped and are stored. The EF is created in

level ofl004H DF ThEnesEmg devacd tteateonr flestrwfuvadeBoed batI§O/IE.Ca&1ﬁ ti on

the EF may be |l ocated directly under the M. [0043]As for the EF, there are
ki nds, socthesnomokitile Enesmerst 228 ofi the IC card 20, for example. The

nonvolatile memory 28 to which the abovementioned initialization was
performed has a Master File (MF), a Dedicated File (DF), an Elementary File
(EF), etc. |
[0042] The MF is a file that becomes the basis of a file structure, The
DF is created in a lower level of the MF. The DF is a file in which an
application program and a data that is used for the application program, ete.
are grouped and are stored. The EF 1s created in a .lc.)wer level of the DF.
| The EF is a file for storing various data. In addition, the EF may be located
directly under the MF.
[0048]  As for the EF, there are kinds, such as Working Elementary File
(WEPF), Internal Elementary File (0EF). The WEF is a working EF and
stores personal information and the like. The IEF is an internal EF, and
stores data of an encryption key for security etc., for example.
[0044] Individual data, such as customer data, is stored in the EF in the
secondary issue. By this means, the IC card 20 becomes in a condition that
it can be used. That is, the CPU 25 can realize the various processing by
executing the program stored in the nonvolatile memory 28 or the ROM 26,
[0045] The terminal device 10 includes a receiving section 41, a
transmitting section 42, a command generating section 43, an operation
section 44, a time slot setting section 45, and a recognition section 46 and a
control section 47 as a functional structure, for example, as shown in Fig. 5.
The command generating section 43 generates a command that is executed
by the IC card. The transmitting section 42 transmits the command to a

plurality of IC cards within a communicable range of the terminal device 10.
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(WEF),” Internal Elementary File (IEF). The WEF is a working EF and stores
personal information and the like. The IEF is an internal EF, and stores
data of an encryption key for security etc., for exanple. [0044]I ndivi dual
data, such as custoner data, is stored in the EF in the secondary issue. By
this nmeans, the 1C card 20 becones in a condition that it can be used. That
I's, the CPU 25 can realize the various processi ng by executing the program

Gevi co ‘T0e HHfet BBSCHTPSBROTR GO Sert PR BTl b Rins PR LT aREERTD

conmmand

cect i ort® %ggr?%ea%orrpth Cf cg{d dn b8 0QRGL ﬁt | pf %88&1&7%% élr#:tm% A1 PReSlt setting

a recognition section 46 an a co section 47 as a

functi of Cﬁgé W.rrg siQLtefX efheams hgt%elzlrgcc;g%clﬁltxgg ‘rb&fmﬁe | C card.

gener at| gener at es conman IS €

The tr%ﬁﬁ%ﬁfzéé‘@hé‘f@téaqaﬁ etttmﬂéfm&éd tthe r‘éQﬁGEPd%dbiéédaorpltHé %inhé ¥lgtf 1 C

cards wt conmmuni cab range of the term nal device
with which the response was received.

[0046] The IC card includes a receiving section 51, a transmitting
section 52, a command processing section 53, an operation section 54, a time
slot selecting section 55, and an initial setting section 56 and a control
section 57 as functional structure, as shown in Fig. 6. The receiving section |
51 receives a command transmitted from the external device. The
command processing section 53 performs command processing based on a
command and generates a response When the receiving section receives the
command. The transmitting section 52 transmits a response to the external
device by one time slot out of a plurality of time slots that can transmit data
to the external device. The time slot selecting section 55 generates a
random number and selects one time slot out of the plurality of the time slots
in accordance with the random number generated when the receiving section
receives an initial response request command. The initial setting section 56
performs initial setting in accordance with an initial response request
command.

[0047] The terminal device 10 generates an initial response request
command to be transmitted by the resonance section 16, in order to detect
the IC card 20. That is, the terminal device 10 includes the command
generating section 43 that generates a command to be executed by the IC

card. In this embodiment, the terminal device 10 performs an anticollision

by a time slot method.



. The ti-me slot setting section 45 sets up a plurality of time slots with

whi ch, a response fromthe IC card can be received. The receiving section 41
receives the response transmtted fromthe 1C card. The recognition section
46 recognizes the I1C card that transmtted the response based on the tine
slot with which the response was received. [0046] The I C card includes a
receiving section 51, a transmtting section 52, a command processi ng

[ 3, [ i. 4 in I . ' ' 55, d
an i ni rIRsLer (i deepi Stvandth einbver Beciron oF Rk e T
" " o Fi g N, . : q
tr anom CERBIRD R e T el 20 whifh dRFGRK' B RETeRrMl bo ATt oo
per f or s

B_conmprand \porocessin S n a command and generates a response
when th%n?{é%l,q{ﬂnnlgy gté%?%engf){e)%leeﬁg%% the command. The transnitting section

52 tr an@@%f ar W%%%i&ﬁa%eg orieel GefBlesfleifimang WK td BushBly Gt of a

plurali time sTots t an transmt data to the external "device. The

tinme sl [ O35 0 paacyatalel oNe ]V aRg. selppet s one
e ol B R B A o B e S e ¢ he
r andom ;RUIRE e GRARE AleGte NEIM M BERLMEHIS EBlsl PAvdre&Rl,VRTFodatiBht i al
response request command. The initial setting section 56 perforns initial
set Ui ngigh AR HROGRMbAN(AB fobdll halnb@sAXISEmeMses! oL aEmEIIts [[047] The
term nal device 10 generates an initial response request command to be
transmyhipt the tdienined deairecl G et ireceiv6, a rospmrdertot theditiitial rédpons€ card 20.
That is, the termnal device 10 includes the conmand generating section 43
t hat gemguatesomncomdrarthipvid)ehexecnindl Mevidee10 Gnehrdds the tihiss sltbodi ment
the termnal device 10 perforns an anticollision by a tinme slot nethod.

[ 0048] Haetihgrsectiah 4fethateseld upr apduralityaof time shits ixspuonbe response command
to the 1C card 20 which directs the IC card 20 to performthe anticai sion
by t he fromethel I camsk drovbe f@®4&idThe initial response request command has a
plurality of paraneters for determ ning a comunication nethod, speed, etc.
The i niloDa0] r esPbats &s, rthguesminalnderide i Hr betgeup o plunslidy oirtametdots,
information that shows the nunber (the total number n of tine slots) of
time slaods tansphite fan meitiad riespemnsed seqeesticoramende toat, bag ipfarpident o t he
initial response request command. That is, cEjhe t erm nal device 10 includes
the ti mhowlipg thetetal guraber Hime slpigrtodhed e H-urality of tinme slots in

which g response fromt C_car be received. [0Q50]That is, the
Cor m naPOsEh ceWb@ns@lesaﬁ’ﬁ 3%%?*&?@?9&54  TAgelvegthe initial response
request command, the CPU 25 of the IC card 20 analyzes the initial response

™

request command, and recognizes the total number of time slots set up by
the terminal device 10. The CPU 25 generates a random number by the
logic section 32. The CPU 25 selects one time slot based on the random
number generated. That is, the IC card includes a time slot selecting
section 55 which generates a random number and selects one time slot out of
the plurality of the time slots in accordance with the random number
generated when the receiving section 51 receives the initial response request
command. The CPU 25 stores selected time slot information that shows the
selected time slot in the nonvolatile memory 28. When the IC card 20 is

reset, or when the IC card 20 transmits an initial response again to the



. and transmts an initial response request command that has information
showi ng the total nunmber of tine slots to the I1C card 20. [0051] When t he
CPU 25 of the IC card 20 receives the initial response request conmand,
the CPU 25 of the I1C card 20 analyzes the initial response request conmmand,
and recogni zes the total nunber of tinme slots set up by the term nal device
10. The CPU 25 generates a random nunber by the | ogic section 32. The CPU
25 sel ects .one,ti.ne. sl gt ry t is, the
1 C oar dtelrﬁncxrlﬁgggwge tlﬁ Qe ftg%gpd ?8 ﬁagatééféﬁ%@s@l{ggﬁ m?@ﬁ@%@fe@@d ttha

rhe sTot sefe g section generates a random

nunberaﬁggilé,s&g%ﬁ%%gq@g R 1o Hhe Ulw Xt H%%HE’Q! ity of the time slots in

accord om nunber generate en the receiving section 51
recei ve | nip.| YR FCEBURPLO IR AL 1t R B siaransel ect ed
tinme sI@tO%laﬁf or%l%%%ﬁ% s%ol\r/vs the selected stailms 1slaotr ?% t he nonvol atil e

menory 28, Wenohie rbiusd @nt@ahd. I T8l isOth¥IeNcd il fuddy gn 3Ritiglansmi ts

an initral response again to the termnal device 10, the IC card 20
updat esgeg %geﬁ%%iigﬁlae Satiefores BEtial skbitiRg $h QlecordlakaBtith theayitidlr n i nto

9

"the newest I'nformation. [0052] The CPU 25 of the IC card 20 generates an

i ni tial pJspeRANSE IRt khRnhaihd | @kd EeEPaItee thequeisl cavponsel. Thatinitil the |C
card includes an initial setting section 56 that perfornms initial setting

i N accordphsse Wdiddsrehbifichtibnriafpanston dBUERE, faoaxmmg]e)dnd ngdiiegat es t he
initial response. The initial response includes identification information
(PUPI , therteexanil ddviéoidenmmify the IRecatrdr20 nal devi ce identify the I C card 20
[0053] The IC card 20 transmts the initial response to the termnal device
10 i n tfoes8k! ecThd kG mard |26t traiswits stheviertialheespOnsartd e tewpinads t he
initial response request command, the IC card 20 selects a tinme slot at

r andom devieet 1Quirs bhi¢ seletteditineiskit. r Shadrisewhentthe ICceardiq) rageiesdhe0 in the
tinme slot selected. That is, the |C card includes a transmtting section 52
that trinidal respomee regpest command the diingrrd Ll selacks enéime Wokpbt out of
a plurality of time slots in which data can be transmtted to the external
devi ce.rapdosy pmfdransmitsdihediavtiabragponss) tp e taraningl dexicer B 58 when t he

term nal device 10 recejves the itigl, response. fromthe IC card 20.
Ther ebytimerdot gelaptedt dawtds &hﬁk ccagai %égu(f%aita%?ﬁmﬁt’aﬁ ?%ﬁlimr“né rmation
of -the | C card 20. bn addi ti on, the,terg}rﬁgl,de.vi ce 10 car recogni ze the
time sithbat tFaRSENE the Yeapenseotasthe Bxleqnatfguice We0ne HIRR &0t T 10
perfor the anticollision that kes each I.C card reply,an initial
respong’iu‘é& 15y H{ﬁﬁnﬁliﬁ‘l?@r%twm‘ﬁ}r‘n%% gap %&Fﬁn%%t%‘;q;ﬁemeolgﬁpﬂﬁaguch t he
anti coygi_si on, the term nal device 10 can avoid that the plurality of the
| C car@V¥§ transnit the responses at the sane ti'm ng.

[0054] The terminal device 10 analyzes the initial response when the

terminal device 10 receives the initial response from the IC card 20.
Thereby, the terminal device. 10 recognizes the identification information of
the IC card 20. In addition, the terminal device 10 can recognize the time
slot that the IC card 20 selected. Thus, the terminal device 10 performs the
anticollision that makes each IC card reply an initial .response at timing
different for every IC card 20. By performing such the anticollision, the
terminal device 10 can avoid that the plurality of the IC cards 20 transmit
the responses at the same timing.

[0055]  Fig. 3 shows an example of processing performed by the terminal
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. [0055]:Fig. 3 shows an exanpl e of processing perforned by the term nal
device 10 and the I1C card 20. The term nal device 10 transmts an initial
response request command 35 in space at a predeterm ned interval. \Wen the
|C card 20 enters within a communi cabl e range of the resonance section 16
of the terminal device 10, the IC card 20 will be activated and be in an
idle state. Further, the IC card 20 receives the initial response request

cpace.osrre DuAfibe uoEDas, Bk AR 0GPty SERELER,
'fsL"pL'OZ‘eaés?quifé‘%ﬁgﬁ?%“i?%aﬁ%“ i tfad T PR gl AT, Py e’no'ﬁf of a
i i R .t . thi . | C
cara 20 BetEiBrded dheefy Fithib) {Boinfinigsble EYALEne Rl S88ial 12 honse

36 to thg otfgrég}%?ﬂmmggﬁe 49, bR B@atd B @hpbﬁ @éﬁ@%m@) aﬁﬁg@gﬁa g?l-idclé; .

addition, t card stofes Information that shows t

sel ect edydeb e Phithek "R RS | Oftd 20 NBORRUOLRL | ILEP RS0k 1ERBeLC card 20

can recogni ze I'rst time slot to the fourth tinme slot by counting a

| apsed Life.A{d 85 ' BEal¥itith, Wk OtRENTC d2RQPA dH6td BT HicbAmaRicabE 10
recogni zes the 1C card 20 in a conmuni cabl e space of the termnal device 10
based ogyideof thet fe?mih&F BOWISE 10, Rhaddhbt AT carde20 endireadivdahedaitidl
transmts a command 37 that is a usual processing conmand to the 1 C card 20
in the saypausé ealaat epmerand 40hemudtamewmislylevi ce 10. [0058] The I C card 20
receives the command 37 transmtted fromthe term nal device 10. The IC
card 20[quzsl or nElepe ot ds supposdadthat thecb8roand 20 sddestedlrgthird taneslatance with
t he conmmand 37 received. Further, the 1 C card 20 generates a response 38
agai nst (slet ©hentoafrarfirat tiMelsdote) ourthadmetslof, forexapnieandnphirxcesssi ng. The
IC card 20 transnmts the response 38 to the term nal device 10 in the
time sldte 36l @atle?D \gevaratee arCinkial meposse| Yk andhtrangmitsthe astdse
request command. That is, the IC card 20 transmts the response 38 to the

t er mi natespense 8610 the temminphdevicotl( imthe fims sleictsiet €] nelested: iIAf or mat i on

stored in the nonvolatile nenory 28 shows. -
addition, the IC card 20 stores information that shows the slot C as selected

time slot information in the nonvolatile memory 28. The IC card 20 can
recogmnize the first time slot to the fourth time slot by counting a lapsed time
after receiving the command.

[0057] The terminal device 10 vecognizes the IC card 20 in a
communicable space of the terminal device 10 based on the initial response.
In addition, the terminal dt;vice 10 transmits a command 37 that is a usual
processing command to the IC card 20 in the communicable space of the
terminal device 10.

[0058] The IC card 20 receives the command 37 transmitted from the
terminal device 10. The IC card 20 performs processing, that is command
processing, in accordance with the command 37 received. Further, the IC
card 20 generates a response 38 against to the command 37 based on a result

of the command processing. The IC card 20 transmits the response 38 to
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. [0059]When the term nal device 10 receives the initial response 36, the
termnal device 10 associate the identification information of the IC card

20 and the time slot, and stores them as correspondence information.

Ther eby, when the term nal device 10 receives a response fromthe IC card

20 in either time slot out of the plurality of tine slots, the term nal

device 10 can recognize mhich IC card 20 transmtted the response. That is,

{EE C i : ahied fenice A0 eﬁpﬁ%ﬁﬁ%&%‘gﬁ%ﬁ% Boghe caa‘réﬁ‘ﬁw&?? ”‘wi?ihl
10 4
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response request fie” space

pr edet oLk oAl L B red P g PUEAL Wi Eé%gb%scards 20 enters within

nica resonance section the ter m nal devi ce
10, the ard t I Her e,
it is s own?a cgg% \Hl% telqﬁ)[%chgr %Qe %%tggsﬁit%%%ah%h ?:é}{é\eard 20C
enter WdAhinai B@vﬁ@@ﬁ-‘@és‘e@mt@ th@ﬂg&ﬁﬁcﬁagntlﬁfdmhoﬁﬁf tH@IéQ:ar&\w the IC

card 20A the IC card 20B and the IC card 20C enter within the comunicabl e

range of 4 hRe tRACLRR! a HEKEd8s Rem! NHEbriBGRInR B EnfoRiddtain. | EPIRGRES, M equest
conmmand %5 fransmtted fromthe term nal device 10. [0061] Wien each of the

| C car dw2@Athb Rerhin A3 &i20R) pddivdian Fspgonid P the C€i caeg 20ha dithdr al

response request comrand 35, each of them generates a random nunber and
sel ect stigne slgtmeut loft tHen pameditgaok eimé t flotd) etheateloninulnbericgelereaned. Here,
it is shown a case that the IC card 20A selects the third time slot (slot
C), thereebgsiaedvRioB I€btakt 20 timshiitsid thereesploase ( sThut &), thanermbeall C card
20C selects the fourth tine slot (slot D). In addition, the I1C card 20A,

t he | C devicek 20Bnalhdes heré@gniich 236€ige 46 tHiad vegpgnizkbs the J6ncad 364, 36B and
36C, respectively, to the initial response request command. [00621The IC
card 20Aansmitted the rhspinsethased oasihertd mesdpt irowihich the pimmainaddevice 10 in
the tinme slot C. The IC card 20A stores information that shows the slot C
as t he Hetreweived themespbnse.i nf ormati on in the nonvol atile nenory 28. [0063]
And, the 1C card 20B transmits the initial response 36B to the term nal

devi ce [006ph t hia: Hrahosyoan axample pf:péwsg@rsa 6Aes thatf » phenalish of hat shows

t he sl ot A as the selected, . tine slot Eé)rnntlgp in the nonval atlle menory
28. [ 0062]IFLsaHER20 wetswtéa%acze@%m range,ef the;termin 3¢580:36C t o

The terminal device 10 transmits an initial response request command 35 in
the space at the predetermined interval. When the plurality of the IC cards
20 enters within the communicable range of the resonance seetion 16 of the
terminal device 10, the IC cards 20 will be activated and will be in an idle
state. Here, it is shown a case that an IC card 20A, an IC card 20B and an
IC card 20C enter within the communicable range of the terminal device 10.
When the IC card 20A, the IC card 20B and the IC card 20C enter within the
communicable range of the terminal device 10, they receive the initial
response request command 35 transmitted from the terminal device 10.

. [oos61] When each of the IC card 20A, the IC card 20B and the IC card

20C receives the initial response request command 35, each of them
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. the termnal device 10 in the tine slot 11 The I C card 20C stores _

I nformation that shows the slot D as the selected tinme slot information in
t he .nonvol atile nmenory 28. [0065] The term nal device 10 recognizes the IC
cards 20A, 20B and 20C in the communi cabl e space of the term nal device 10
based on the initial responses 36A, 36B and 36C. In a case of an exanple
shown in Fig. 4, the term nal device 10 can receive the initial response

36B fr Ogéﬁé}stésfa ¢2h8orR0RihBet AR ideIRELS lofle thme bt EEQIYEa A fEwitH the
response 36A fromthe 1C card 20Ain the time slot C, and can receive an

i ni tial JRRRQHAN fhamcide Hersat ds2Hovw at &sel iR t3e0LC Rard @0A6] Next

the termnal device 10 transmts a command 37 that is a wusual processing

commandsdgett e tGirdesithe?96t (S15C),Gheald 30 20Bisdlbers! tBeCfirsd tRAE dlot a
comuni cabl e space of the term nal device 10. [0067] The IC card 20A, the IC

card. 2@Btand bhd e 48 daRDQOeelects tihe fomanhatiche3 Bldtr &lstriD)X ednf rom t he
term nal device 10. Each of the IC card 20A, the IC card 20B and the IC

card 20fidieiohpths I osek QDAQ the HE casl 20B andetict PC amed s20(Q ,genpratecor dance
with the command received. Further, the IC card 20A, the I1C card 20B and
t he | Cindatidl 206payeesr384 B6Bpand e36G8AespaBivwly] 880he dnitiel cospanre 37 based
on a result of the command processing. That is, the I1C card 20 includes a
commandreguestsshmprelect i on 53 that perforns conmand processing based on the
comrand and generates a response when the receiving section receives the
comand00p2b68] Eae ICshrd ROA|teavsmifts tba initial yespensei 36410 she terminal card 200
transmts the above-nentioned response 38A, 38B, 38C to the term nal device

10 in alewieeel @ imthetimee slol Gahehhe He crrd 204t stosepinfermptigndbat sbattind 35 was

received. o
the slot C as the selected time slot information in the nonvolatile memory 28.

[0063] And, the IC card 20B transmits the initial respohse 36B to the
terminal device 10 in the time slot A. The IC card 20B stores information
that shows the slot A as the selected time slot information in the nonvolatile
memory 28. |

' [0064] Further, the IC card 20C transmits the initial response 36C to
the terminal device 10 in the time slot D. The IC card 20C stores
information that shows the slot D as the selected time slot information in the
nonvolatile memory 28.
[0065] The terminal device 10 recognizes the IC cards 20A, 20B and 20C
in the communicable space of the terminal device 10 based on the initial
responses 36A, 36B and 86C. In a case of an example shown in Fig. 4, the
terminal device 10 can receive the initial response 36B from the IC card 20B
in the time slot A, can receive the initial response 36A from the IC card 20A
in the time slot C, and can receive an initial response f36C from the IC card

20C in the time slot D.

[0066] Next, the terminal device 10 transmits a command 37 that is a
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. [0069]' That is, the I1C card 20A transmts the response 38A to the term nal
device 10 in the time slot Cthat is shown by the selected tine sl ot

i nformation stored in the nonvolatile nenory 28. And, the IC card 20B
transmts the response 38B to the term nal device 10 in the tinme slot A
that is shown by the selected tine slot information stored in the.

nonvol atile nenory. And, ‘the I1C card 200 transmts the response 38C to the

inal d h '
L st i R SAOICRAARS0RE e 4 g ol 8 L1 e
above, t he@@@gf%égﬁ%nggf\ﬁrﬁcgﬁe S? %k%ﬁ&%grﬁa&ﬂﬁ &é@{:e wf ormation t hat shows

the sl ot*®& e 1ni response request comrand 35 was received

to the BoNA &t ik TEURLY 968, tlIEC!drG 0B S0d (HRAIC Erd BEC'BRA0DIAL 38 1 1

the slo thes OI‘IT&'[IOI’I stored I'n the nonvol atil e

menory %ﬁﬁﬁﬂgw& ,37%}?95&%;& @rcﬁﬁrtﬂe%gr&ﬁasn m@dlaehﬁ) usgigdh Bf affeeﬁelcasdcommnd
mt

37 fro erm na vice 10. Thereby, even If there I1s the plurality of

| C car ds,p20 el Ji w%oﬁogﬂumh%am @aFANIEC Hertdiend prodcRalndqyhess 18, the

t ermi nal” dévice 1%acan make the plurality of IC cards 20 perform'he

comand (BhREL8S ipbccusY, iaNeRUsd dnceAwith Ithe Wommbhd FdaeRRdl OFwelerpr ovi de
an IC card, a réader/witer for IC card that can per f orm non-cont act

conmuni ¢Rs iTONcARd 20AUtKK Q- car@0XUB avd €kamy eard ROC! gurivraed rekpoinges 10 may
make the plurality of IC cards 20 performthe sane wite-in command in the

case of 3Bhe I¥B ARAAY3ISCWdetHy cimen et @Tdbayed aue.rebultsoft the comaeand he
terminal device 10 can make the plurality of IC cards 20 perform processing
i N accopdedeseiny. t ITHdtdslid I@rard 200meindes & noimandusioyessisg aegtésul t, t he
term nal device 10 can raise an efficiency of command processing nore.
[ 0072] | B3ahay perfenmisanannergd|panetssong based ncthedonsmexngd and genarates port abl e
el ectronic device, the portable el ectronic device, however, may be

a response when the receiving section receives the command.

[0068] Each of the IC card 20A, the IC card 20B and the IC card 20C

transmits the above-mentioned response 38A, 38B, 38C to the terminal

device 10 in a time slot selected when the initial response request command

35 was received.

[0069] That is, the IC card 20A transmits the response 38A to the

terminal device 10 in the time slot C that is shown by the selected time slot

information stored in the nonvolatile memory 28. And, the IC card 20B

transmits the response 38B to the terminal device 10 in the time slot A that

is shown by the selected time slot information stored in the nonvolatile

memory. And, the IC eard 20C transmits the response 38C to the terminal

device 10 in the time slot D that is shown by the selected time slot

information stored in the nonvolatile memory.

[0070)  As described above, the IC card 20 stores the selected time slot

information that shows the slot selected when the initial response request

command 35 was received to the nonvolatile memory 28. The IC card 20
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. net. only an 1 C card but also another portable electronic device that
carries functions equivalent to the above-nentioned functions carried by

the I C card.

are not only constituted using hardware, but can is realized using
software. That is, by nmaking a conputer read-in a programthat desc
each function, each function can also be realized. In addition, eac
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20 perform the command processing simultaneously. As a result, the

invention can provide an IC card, a reader/writer for IC card that can
perform non-contact communication more quickly.

[o071] For example, the terminal device 10 may make the plurality of IC
cards 20 perform the same write-in command in the case of the primary issue
or the secondary issue. In such a case, the terminal device 10 can make the
plurality of IC cards 20 perform processing in accordance with the written-in
command simultaneously. As a result, the terminal device 10 can raise an
efficiency of command processing more.

foo72] In above-mentioned explanation, an IC card is explained as a
portable electronic device, the portable electronic device, however, may be
not only an IC card but also another portable electronic device that carries

functions equivalent to the above-mentioned functions carried by the IC

card.

[0073] Functions in the explained of above-mentioned embodiment are
not only constituted using hardware, but can is realized using software.
That is, by making a computer read-in a program that described each
function, each function can also be realized. In addition, each function may
be constituted by either software or hardware suitably selected.

[0074]  While a certain embodiment has been described, this embodiment

has been presented by way of example only, and is not intended to limit the
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. WHAT IS CLAIMED I S: 1. An IC card which perforns rion-contact

comuni cation with an external device, the IC card, conprising: a

recei ving section which receives a conmand transnmtted fromthe external

devi ce; a command processing section which perfornms comand

processi ng based on the command and generates a response when the receiving

section receives the conmand; and a transmtting section which

transm g th i50s ! HetnR! ndeyl EmHdRiNaat dedBriBl@thdbin Of a

plurali F§°p(3ef 8{ ?ﬁ%ggp%tgtsf&?sn Cmﬁ‘udgﬁ dat a |n§ transm tlted to thl_e external

devi ce. 7y E{Sm*bgd&am ﬁ?ﬁﬁ%%ﬁﬂoﬂﬁr%ﬁh@] frthawh BRY, vaeisRisiorh RSons, a
se

time slot ecting section i ch generates a random nunber and sel ects one

time sl Qﬁ%%%utﬂnfnstﬁfd ehaﬁaéé by t1d £3rRe Jfi thR ShBb@inkéhtACRREFBEE hepbidh t he

random nunber generat ed when the receiving section receives an initial

r esponsg, fye B epiadeOWiEHY Lt @éYhrting from athd Rpihalof StHel i@ gRfHs. OThihi ch
perfornms initial setting in accordance with the initial response request
commandg @ H8AAE ¥ HmHdnd Bhdir abuiedentsate itendedto cover such leform
transmtting section transmts the response and the initial response to the
ext er nabr gRMdifi@tidhd Aewbubd fl etithihithle scops elnelcdpdritiof thééntdriors. ot

sel ecting section. 3. The IC card according to claiml1, further conprising:
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. an 1 C-nodul e which is provided with the receiving section, the command

processi ng section, and the transmtting section, and a main body in which
the IC nodul e is |ocated. 4. The 1 C card according to claiml
further conprising: an 1 C nodule which is provided with the
receiving section, the command processing section, a transmtting section,
a time slot selecting section and an initial setting section, and a main

body i n“yﬁll&ﬁq%gﬁ“mﬁqul e is located 5. A portable el ecéresﬁi:g

devi ce whi'c orns non-contact conmuni cation with an external

the portable electronic device, conprising: a receiving section
whi ch recei ved. a Asolereard wihiehs penfeas fpercon@ack coapaiceéon sdth an a

comand processi ng section i ch performs command processing based on a

‘command externg devisecihed G sl SOMPHIFBE t he recei vi ng sect i on receives the
I on_whi ransnj he .response to

command; and ..atransmiting section C t
t he ext ernal Ge‘i?F?:lé’”f%Seﬁii nt‘l"%hsr?%etﬁ%&ta sPeg *’pﬂ%%’&Pﬁf”{]}hS? f%?lﬂetilgl ots in
whi ch dat geri S1 h%‘gi@g;m tted to the external device. 6. The portable

el ect roffif ¢ §evice dccording to claim5b, further conprising:
a command processing section which performs command processing
based on the command and generates a response when the receiving section

receives the command; and

a transmitting section which transmits thé response to the external
device in one time slot out of a plurality of time slots in which data is
transmitted to the external device.

9. The IC card according to claim 1, further comprising’

a time slot selecting section which generates a random number and
selects one time slot out of the plurality of the time slots in accordance with
the random number generated when the receiving section receives an initial
response request command; and

an initial setting section which performs initial setting in accordance

with the initial response request command, and generates an initial

response;

wherein

the transmitting section transmits the response and the initial

response to the external device in the time slot which is selected by the time

slot selecting section.

3. The IC card according to claim 1, further comprising:

an IC module which is provided with the receiving section, the

command processing section, and the transmitting section, and
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ca“tinme slot selecting section which generates a random nunber and sel ects
one tinme slot out of the plurality of the time slots in accordance with the
random nunber generated when the receiving section receives an initial

response request command; and an initial setting section which
perfornms initial setting in accordance with the initial response request
command, and generates an initial response; wherein t he
transmtting §%9§lh%d5;ﬁﬁﬂ§mch%hfefl@ HRTDPRSE 1éded he initial response to the
external device in the tine slot which is selected by the tine slot

sel ecting seciiofihe IC card acdord1Re tHeldiak e fiedthet Eombeisiieyi ce according to
claim®6, further conprising: an | C nodule which is provided with the

recei ving sec{d A thb@uleowiael iBr pERsdedgwstie tthenrec@idingns#dtid, nthesect i on,
atinme slot selecting section and an initial setting section, and a main

body i NegiRinGihds prstel&ngosistion &2 temedmiiting section,8a thmecalderdeledtivay  whi ch
transmts a conmand to an I C card by non-contact comruni cati on and nmake the

| C car dsgeeiohadnd andoitidndtyingcestsommndhe reader/witer, conprising: a
command generating section which generates a conmand; a transmtting
secti on whi cha hraindwidy sn twieichdhedtimgpehde as datated a
5. A portable electronic device which performs non-cdntact
communication with an external device, the portable electronic device,
comprising:
a receiving section which receives a command transmitted from the
external device;
a command processing section which performs command processing

based on a command and generates a response when the receiving section

receives the command; and

a transmitting section which transmits the response to the external
deviée in one time slot out of a plurality of time slots in which data is
transmitted to the external device.

8. The portable electronic device according to claim 5, further
comprising:

a time slot selecting section which generates a random number and
selects one time slot out of the plurality of the time slots in accordance with
the random number generated when the receiving section receives an initial
response request command; and

an initial setting section which performs initial setting in accordance

with the initial response request command, and generates an initial

response;




. pkurality of 1C cards within a conmuni cabl e range of the reader/witer; a
time slot setting section which sets up a plurality of time slots in which

a response fromthe I1C card is received; a receiving section which

receives the response transnmitted fromthe IC card; and a

recogni tion section which recognizes the IC card which transmtted the

response based on the tine slot in which the response is received.

9. The readerfyridigr according to claim8, wherein the conmmand

generator generates an initial response request command; the transmtting

section transggd str%]ﬁﬁnitﬁin?gj abctifS PRRRE iRHURR! reGUHNENHO thd&inRisy al i ty of
| C car dS; the recelvi ng section receives initial responses to the

i nitial ydSIR0NEE thEBYRThal AEVRB N fthe FidddesIpt Whath 1¥/sdlbcte€ Watkistinand

slot selecting section.

7. ‘The portable electronic device according to claim 6, further
comprising-

an YC module which is provided with the receiving section, the

.~ command processing section, a transmitting section, a time slot selecting
section and an initial setting section, and
_a main body in which said IC module is located.

8. A reader/writer which transmits a command to an IC card by
non-contact .c0mmunication and make the IC card perform a command
processing, the reader/writer, comprising:

a command generating section which generates a command;

a transmitting section which transmits the command generated to a
plurality of IC cards within a communicable range of the reader/writer;

a time slot setting section which sets up a plurality of time slots in
which a response from the IC cgrd is received;

a receiving section which receives the response transmitted from the
IC card; and |

a recognition section which recognizes the IC card which transmitted
the response based on the time slot in which the responsé is received.

9. The reader/writer according to claim 8, wherein

the command generator generates an initial response request

command;

the transmitting section transmits the initial response request
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. the recognition section associates and stores identification information of
the IC card that transmts the initial response and the tinme slot in which
the initial response was transnmtted as correspondence information, and
recogni zes the 1C card which transmtted the response based on the
correspondence information and the tinme slot in which the response is

recei ved. '

command to the plurality of IC cards; |

the receiving section receives initial responses to the initial response
request command from the plurality of IC cards; and

the recognition section associates and stores identification
information of the IC card that transmits the initial response and the time
slot in which the initial response was transmitted as correspondence
information, and recognizes the IC card which transmitted the response

based on the correspondence information and the time slot in which the

response is received.
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