
IC CARD, PORTABLE ELECTRONIC DEVICE AND READER/WRITER 

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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reception of data by non-contact communication has generally spread in 

recent years, 	The IC card that performs non-contact communication has an 

IC chip and an antenna. 	The IC card receives a magnetic field emitted from 

a reader/writer of an IC card processing device and operates with an electric 

power generated at the antenna in the IC card by electromagnetic induction. 

In addition, when the IC card receives a command from the IC card 

processing device by non-contact communication, the IC card executes an 

application in accordance with the command received. 	Thereby, the IC card 

can realize various functions. 

[0006] 	The IC card processing device transmits an initial response 

request command by wireless communication. 	When the IC 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 

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 card 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 
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responses from the plurality of IC cards_ 

[0008] 	There is a demand to transmit the same commands to a plurality 

of IC cards from an IC card processing device and to make the IC cards 

perform processing, in issuing the IC card. 	However, a conventional IC card 

performs the processing after establishing one-to-one communication with 

the processing device. 	For this reason, the IC card processing device needs 

to communicate with the plurality of IC cards individually, and to make the 

IC card perform command processing. 	For this reason, a problem that long 

processing time is required arises. 

BRIEF DESCRIPTION OF THE DRAWINGS 

[0009] 	Fig. 1 is a drawing 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 embocliment;, 

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. 
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The receiving section receives a command transmitted from the external 

device. 	The command processing section performs command processing 

based on the command received by the receiving section and generates a 

response 	when 	the 	receiving 	section 	receives 	the 	command. 	The 

transmitting section transmits the response to the external device in one 

time slot out of the plurality of time slots in which data is transmitted to the 

external device, 

[0011] 	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. 

[00151 	The terminal device 10 is provided with a CPU 11, an ROM 
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(Read•Only Memory) 12, an RAM (Random Access Memory) 13, a nonvolatile 

memory 14, a transmission and reception section 15, a resonance section 16, 

a logic section 17, an upper level interface 18, and a power supply section 19. 

The CPU 11, the ROM 12, the RAM 13, the nonvolatile memory 14, the 

transmission and reception section 15, the resonance section 16, the logic 

section 17, and the upper level interface 18 are mutually connected via a bus, 

respectively. 	 . 

[0016] 	The CPU 11 performs as a control section that manages control of 

the terminal device 10 whole. 	The CPU 11 performs various processing in 

accordance with a control program and control data which are stored in the 

ROM 12 or the nonvolatile memory 14. 	For example, the CPU 11 performs 

transmission of a command to the IC card 20 and reception 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 etc. 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 
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a control program, control data, a program for application, and data for the 

application, for example. 

[0019] 	The transmission and reception section 15 and the resonance 

section 16 are interface devices for communicating with the IC card 20. 

[0020] 	The transmission and reception section 15 performs signal 

processing to data. to be transmitted and data received, by the resonance 

section 	16.. 	For example, 	the transmission and reception section 15 

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 magnetic field and 

generates data in accordance with the magnetic field detected. 	Thereby, the 

resonance section 16 can receive the data by non-contact. 	The resonance 

section 16 supplies the data received to the transmission and reception 

section 	16. 	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 
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processing, such as encryption of data, decryption of data and generation of a 

random number, in accordance with control of the CPU U. 

[0024] 	The upper level interface 18 is an interface for communicating 

with an upper level terminal. 	The upper level terminal is provided with an 

operating section, a display section, etc., for example. 	The operating section 

is provided with an operation keyboard etc., for example, and generates an 

operation signal in accordance with an operation that is inputted by an 

operator. 	The display section displays various kind of information. 	The 

upper level interface 18 receives data from the upper level terminal, and 

transmits it to the CPU 11. 	The upper level interface 18 may be a 

composition that transmits data acquired from the IC card 20 to the upper 

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

resonance section 16. 

[0025] 	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 chip 23 and the resonance section 

24 are connected mutually 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, a ROM 26, a RAM 27, a 
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nonvolatile memory 28, a transmission and reception section 29, a power 

supply section 31, a logic section 32, etc. 	The CPU 25, the ROM 26, the 

RAM 27, the nonvolatile memory 28, the transmission and reception section 

29, the power supply section.  31, and the logic section 32 are mutually 

connected via a bus. 

[00291 	The resonance section 24 is an interface for communicating with 

the resonance section 16 of the terminal device (external device) 10. 	The 

resonance section 24 is provided with an antenna coil of a predetermined 

shape constituted by a metal wire allocated in the IC module 22, for example. 

[0030] 	The IC card 20 generates a magnetic field with an antenna coil in 

accordance with data to transmit to the terminal device 10. 	Thereby, the IC 

card 20 can transmit the data to the terminal device 10. 	In addition, the IC 

card 20 recognizes data transmitted from the terminal device 10 based on an 

induced current generated in the antenna coil by electromagnetic 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 

nonvolatile 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. 
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[0033] 	The RAM 27 is a volatile memory that performs as a working 

memory. 	The RAM27 stores data under processing of the CPU 25 etc. 

temporarily. 	For example, the RAM 27 stores temporarily data received 

from the terminal device 10 via the resonance section 24. 	And, the RAM 27 

stores temporarily data to be transmitted to the terminal device 10 via the 

resonance section 24, 	In, addition, 	the RANI 27 stores temporarily a 

program that the CPU 25 executes. 

[0034] 	The nonvolatile memory 28 is provided with a nonvolatile 

semiconductor memory that is writable and 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, etc. 

[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 has been performed, to the 

resonance section 24. 

[0037] 	In addition, the transmission and reception section 29 performs 
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demodulation and decoding to a signal received by the resonance section 24. 

For example, the transmission and reception section 29 analyzes the signal 

received by the resonance section 24. 	Thereby, the transmission and 

reception section 29 acquires a logical data of binary. 	The transmission and 

reception section 29 transmits an analyzed data to the CPU 25 via the bus. 

[0038] 	The power supply section 31 generates electric power based on an 

electric wave (for example, a carrier wave) received by the resonance section 

24. 	The power supply section 31 generates an operation clock. 	The power 

supply section 31 supplies the electric power and the operation clock that 

were generated to each section of the IC card 20. 	When each section of the 

IC card 20 is supplied with the electric power, each section of the IC card 20 

will be in the state where it can operate. 

[0039] 	The logic section 32 is an operation section that performs 

arithmetic processing by hardware. 	For example, the logic section 32 

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 10 that is the issuing device defines a key file, a data file, 

etc. according a purpose of usage, an application, etc. of the IC card 20, in the 

nonvolatile memory 28 of the IC card 20. 
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[0041] 	The issuing device creates a file structure defined by ISO/IEC7816 

in the nonvolatile memory 28 of the IC card 20, for example, 	The 

nonvolatile memory 28 to which the above mentionedinitialization 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 ME 	The DF is a file in which an 

application program and a data that is used for the application program, etc_ 

are grouped and are stored. 	The EF is created in a lower level of the DF. 

The EF is a file for storing various data. 	In addition, the EF may be located 

directly under the MF. 

[0043] 	As for the EF, there are kinds, such as Working Elementary File 

(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 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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The time slot setting section 45 sets up a plurality of time slots with which a 

response from the IC card can be received. 	The receiving section 41 receives 

the response transmitted from the IC card. 	The recognition section 46 

recognizes the IC card that transmitted the response based on the time slot 

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. 
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[0048] 	The terminal device 10 transmits an initial response request 

command to the IC card 20 which directs the IC card 20 to perform the 

anticollision by the time slot method. 

[0049] 	The initial response request command has a plurality of 

parameters for determining a communication method, speed, etc. 	The 

initial response request command includes, in this parameter, information 

that shows the number (the total number n of time slots) of time slots in 

which the terminal device 10 can receive a response to the initial response 

request command. 	That is, the terminal device 10 includes the time slot 

setting section 45 that sets up a plurality of time slots in which a response 

from the IC card can be received. 

[0050] 	That is, the terminal device 10 sets up a plurality of time slots, 

and transmits an initial response request command that has information 

showing the total number of time slots to the IC card 20. 

[0051] 	When the CPU 25 of the IC card 20 receives the 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 
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terminal device 10, the IC card 20 updates successively so that selected time 

slot information may turn into the newest information. 

[0052] 	The CPU 25 of the IC card 20 generates an initial response to the 

initial response request command. 	That is, the IC card includes an initial 

setting section 56 that performs initial setting in accordance with the initial 

response request command, and generates the initial response. 	The initial 

response includes identification information (PUPI, for example) for making 

the terminal device identify the IC card 20 

[0053] 	The IC card 20 transmits the initial response to the terminal 

device 10 in the selected time slot. 	That is, when the IC card 20 receives the 

initial response request command, the IC card 20 selects a time slot at 

random and transmits the initial response to the terminal device 10 in the 

time slot selected.. 	That is, the IC card includes a transmitting section 52 

that transmits the response to the external device in one time slot out of a 

plurality of time slots in which data can be transmitted to the external 

device. 	 . 

[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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device 10 and the IC card 20. 	The terminal device 10 transmits an initial 

response request command 35 in space at a predetermined interval. 	When 

the IC card 20 enters within a communicable 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 

command 35. 	In addition, when other IC card 20 exists in a communicable 

space of the terminal device 10, the other IC card 20 can receive the initial 

response request command 40 simultaneously. 

[0056) 	Here, it is supposed that the IC card 20 selected a third time slot 

(slot C) out of a first time slot to a fourth time slot, for example. 	In this case, 

the IC card 20 generates an initial response 36 and transmits the initial 

response 36 to the terminal device 10 in the time slot (slot C) selected. 	In 

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 

recognize the first time slot to the fourth time slot by counting a lapsed time 

after receiving the command. 

[0057] 	The terminal device 	10 	recognizes the 	IC card 20 in a 

communicable space of the terminal device 10 based on the initial response. 

In addition, the terminal device 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 3'7 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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the terminal device 10 in the time slot selected when the IC card 20 received 

the initial response request command. 	That is, the IC card 20 transmits the 

response 38 to the terminal device 10 in the time slot that the selected time 

slot information stored in the nonvolatile memory 28 shows. 

{0059] 	When the terminal device 10 receives the initial response 36, the 

terminal device 10 associate the identification information of the IC card 20 

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

when the terminal device 10 receives a response from the IC card 20 in either 

time slot out of the plurality of time slots, the terminal device 10 can 

recognize which IC card 20 transmitted the response. 	That is, the terminal 

device 10 includes a recognition section 46 that recognizes the IC card that 

transmitted the response based on the time slot in which the terminal device 

10 received the response. 

[0060] 	Fig. 4 shows an example of processing in a case that a plurality of 

the IC cards 20 exists within a communicable range of the terminal device 10. 

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 section 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 2013 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. 

[006i] 	When each of the IC card 20A, the IC card 2013 and the IC card 

20C receives the initial response request command 35, each of them 
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generates a random number and selects one time slot in accordance with the 
) 
random number generated. 	Here, it is shown a case that the IC card 20A 

selects the third time slot (slot C), the IC card 20B selects the first time slot 

(slot A), and the IC card 20C selects the fourth time slot (slot D). 	In 

addition, the IC card 20A, the IC card 20B and the IC card 20C generate 

initial responses 36A, 36B and 36C, respectively, to the initial response 

request command. 

[0062] 	The IC card 20A transmits the initial response 36A to the terminal 

device 10 in the time slot C. 	The IC card 20A stores information that shows 

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

[0063] 	And, the IC card 20B transmits the initial response 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 36C. 	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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usual processing command to the IC card 20A, the IC card 20B and the IC 

card 20C in a communicable space of the terminal device 10. 

[0067] 	The IC card 20A, the IC card 20B and the IC card 20C receive the 

command 37 transmitted from the terminal device 10. 	Each of the IC card. 

20A, the IC card 203 and the IC card 20C performs processing, that is, a 

command processing, in accordance with the command received. 	Further, 

the IC card 20A, the IC card 20B and the IC card 20C generate responses 

38A, 38B and 38C to the command 37 based. on a result of the command 

processing. 	That is, the IC card 20 includes a command processing section 

53 that performs command processing based on the command and generates 

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 mentionedresponse 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 88A to the 

tex 	atina.1 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 383 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 card 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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replies the response 38 in the slot that the selected time slot information 

stored in the nonvolatile memory 28 shows, when the IC card 20 received the 

usual processing command 37 from the terminal device 10. 	Thereby, even if 

there is the plurality of IC cards 20 within the communicable range of the 

terminal device 10, the terminal device 10 can. make the plurality of IC cards 

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. 

[0071] 	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. 

[0072] 	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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scope of the inventions. 	Indeed, this 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 departing from the spirit of the inventions. 	The 

accompanying claims and their equivalents are intended to cover such a form 

or modifications as would fall within the scope and spirit of the inventions. 
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WHAT IS CLAIMED IS: 

1. 	An IC card which performs contactless communication with an 

external device, the IC card, comprising: 

5 a receiving section which receives an initial response request 

command and a command transmitted from the external device; 

a time slot selecting section which generates a random number and 

selects one time slot out of a plurality of time slots in accordance with the 

random number generated when the receiving section receives the initial 

10 	response request command; 

an initial setting section which performs initial setting in accordance 

with the initial response request command, and generates an initial 

response; 

a command processing section which performs command processing 

15 	based on the command and generates a response; and 
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a transmitting section which transmits the initial response and the 

response to the external device in one time slot selected by the time slot 

selecting section. 

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

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

command processing section, and the transmitting section, and 

a main body in which the IC module is located. 

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

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

10 command processing section, a transmitting section, a time slot selecting 

section and an initial setting section, and 

a main body in which the IC module is located 

15 

4. A portable electronic device which performs contactless 

communication with an external device, the portable electronic device, 

comprising: 

a receiving section which receives an initial response request 

command and a command transmitted from the external device; 
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a time slot selecting section which generates a random number and 

selects one time slot out of a plurality of time slots in accordance with the 

random number generated when the receiving section receives the initial 

response request command; 

5 an initial setting section which performs initial setting in accordance 

with the initial response request command, and generates an initial 

response; 

a command processing section which performs command processing 

based on a command and generates a response; and 

10 a transmitting section which transmits the initial response and the 

response to the external device in one time slot selected by the time slot 

selecting section. 

5. 	The portable electronic device according to claim 4, further 

comprising: 

15 an IC 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 
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a main body in which said IC module is located. 

6. 	A reader/writer which transmits a command to an IC card by 

contactless communication and make the IC card perform a command 

processing, the reader/writer, comprising: 

5 a time slot setting section which sets up a plurality of time slots; 

a command generating section which generates a command and an 

initial response request command including the total number of the time 

slots set up by the time slot setting section; 

a transmitting section which transmits the command and the initial 

10 response request command generated to a plurality of IC cards within a 

communicable range of the reader/writer; 

a receiving section which receives an initial responses including 

identification information of the IC card that transmitted the initial 

response to the initial response request command and a response to the 

15 command transmitted from the IC card in one time slot of the plurality of 

time slots; and 
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a recognition section which associates and stores the identification 

information of the IC card and information of the time slot in which the 

initial response was received as correspondence information, and which 

recognizes the IC card which transmitted the response based on the 

5 correspondence information and the time slot in which the response is 

received. 

25 


