
11111111111111111111111 *159159* IC CARD, PORTABLE ELECTRONIC DEVICE, AND
READER/WRITER CROSS-REFERENCE TO RELATED APPLICATION [0001]This application
is based upon and claims the benefit of priority from the prior Japanese
Patent Application No 2012-207914, filed on September 21., 2012, the entire
contents of which are incorporated herein by reference. FIELD
[0002]Embodiments of the present invention relate to an IC card, a portable
electronic device, and a reader/writer. BACKGROUND [0003]Generally, an IC
card used as a portable electronic device is provided with a card shaped
main body formed of plastic or the like, and an IC module embedded in the
main body. The IC module has an IC (Integrated Circuit) chip_ The IC chip
has a nonvolatile memory which can hold data in the state without power
source, such as an EEPROM (Electrically Erasable Programmable Read-Only
Memory) and a flash ROM (Read Only Memory), a CPU (Central Processing Unit)
to execute various operations, and a RAM (Random Access Memory) used for
the processing of the CPU, and so on. 



[0004]An IC card can perform transmission of data and reception of data by
contactless communication. The IC card to perform contactless communication
is provided with an IC chip and an antenna. The IC card receives magnetic
field outputted from a reader/writer of an IC card processing device which
processes the IC card through the antenna within the IC card, and operates
by electric power induced by electromagnetic induction. In addition, when
the IC card receives a command from the IC *W0002*
1111111111111111111111111111111111111111  card processing device by
contactless communication, the IC card executes an application in
accordance with the received command. By this means, the IC card can
realize various functions. [0005]Conventionally, an IC card processing
device performs as an active device which transmits a command to an IC
card. In addition, the IC card performs as a passive device which performs
processing in accordance with the received command. But, recently, an IC
card which performs as an active device has been desired. [00061But, when
other IC card further exists within, a communicable range of the IC card,
the IC card which has switched to an active device requires to perform
collision avoiding processing (anticollision) and initial setting so as to
detect the IC card within the communicable range. For the reason, there is
a problem that the processing time increases. BRIEF DESCRIPTION OF THE
DRAWINGS [0007]Fig. 1. is a diagram describing an IC card processing system



according to an embodiment;        Fig. 2 is a diagram describing a
config-uration example of an IC card according to the embodiment;
Fig. 3 is a diagram describing switching processing of the IC card
according to the embodiment; Fig. 4 is a diagram describing a block format
of an example;         Fig. 5 is a diagram describing a protocol control
byte of a switching request command of an S-block according to the
embodiment;         Fig. 6 is a diagram describing a flow showing switching
processing of the IC card according to the embodiment; Fig. 7 is a diagram
describing a functional configuration of the IC  card according to the
embodiment; and        Fig_ 8 is a diagram describing another functional
configuration of the IC card according to the embodiment. DETAILED
DESCRIPTION [0008]An IC card according to an embodiment is an IC card which



performs contactless communication with an external device, and is provided
with a receiver to receive a first command transmitted from the external
device, a determining processor to determine whether or not the first
command is a switching request command to request switching a mode of the
IC card from a passive mode to an active mode, a switching processor to
switch the mode of the IC card from the passive mode to the active mode,
when the first command is the switching request command, an identification
information acquiring processor to acquire identification information of
other IC card existing in a communicable range of the external device from
the switching request command, a command generating processor to generate a
second command including the identification information acquired by the
identification information acquiring processor so as to make the other IC
card execute processing, and a command transmitter to transmit the second
command to the other IC card. [0009]By this means, an IC card and a
portable electronic device of the present embodiment can smoothly switch an
own mode from a passive mode to an active mode, and the IC card and the
portable electronic device are provided with higher convenience. In
addition a reader/writer can smoothly switch modes of an IC card and a
portable electronic device from a passive mode to an active mode.
[0010]Hereinafter, an IC card, a portable electronic device, and a
reader/writer according to an embodiment will be described in detail with
reference to the drawings. In the embodiment, an IC card is used as a
portable electronic device, and an IC card is used as a reader/writer.
[0011]Fig. 1 shows a configuration example of an IC card processing system
1 according to the embodiment. The IC card processing system 1 is provided
with an IC card 10, an IC card 20, and an IC card 30. [0012]Portable
electronic devices according to the present embodiment  are the IC cards
10, 20 and 30, and each of the IC cards 10, 20 and 30 is provided with a
contactless communication function. By this means, the IC card 10, the IC
card 20, and the IC card 30 can transmit data and receive data with each
other by contactless communication. The IC card 10, the IC card 20 and the
IC card 30 are provided with the similar configuration. In addition,
assuming that the IC card 10 performs as an active device, and the IC cards
20 and 30 function as a passive device, in an initial state, the IC card
10, the IC card 20 and the IC card 30 will be described. [0013]The IC card
10 performs as a reader/writer which transmits a command to the IC card 20
or the IC card 30, and receives a response to the command from the IC card
20 or the IC card 30. Each of the IC card 20 and the IC card 30 executes
processing in accordance with a command transmitted from the IC card 10,
and transmits a response to the command to the IC card 10. 



[0014]In addition, each of the IC card 20 and the IC card 30 is provided
with a function of an active device to transmit a command to other IC card
in the same manner as the IC card 10. In addition, the IC card 10 is
provided with also a function of a passive device to execute processing
based  on a command transmitted from other IC card, in the same manner as
the IC card 20 and the IC card 30. [0015]Fig. 2 shows a configuration
example of the IC card 20 according  to the embodiment. In addition, the IC
card 20 will be described here, but the IC card 10 and the IC card 30 have
the same configuration as the IC card 20. [00161As shown in Fig. 2, the IC
card 20 is provided with a rectangular main body 21, an IC module 22 and a
resonator (antenna resonance circuit) 24 which are incorporated in the main
body 21. The IC module 22 is provided with an IC chip 23. When the IC
module 22 is installed in the main body 21, the IC chip 23 of the IC module
22 is connected with the resonator 24 installed in the main body 21.
[00171In addition, without being limited to a rectangular shape, the main
body 21 may be of any shape in which at least the resonator 24 and the IC
module 22 can be installed. 



[0018]The IC chip 23 is provided with a CPU 25, a ROM 26, a RAM 27, a
nonvolatile memory 28, a transmitter and receiver 29, a power source 31 and
a logic circuit 32, and so on. The CPU 25, the ROM 26, the RAM 27, the
nonvolatile memory 28, the transmitter and receiver 29 and the logic
circuit 32 are connected to each other through a bus. [0019]The resonator
24 is an interface for communicating with an external device such as other
IC card. The resonator 24 is provided with an antenna composed of a metal
wire having a prescribed shape arranged in the IC module 22, for example.
The resonator 24 is connected to the transmitter and receiver 29 and the
power source 31 of the IC chip 23. [0020]IC card 20 makes the antenna
generate magnetic field in  accordance with data to be transmitted to an
external device. By this means, the IC card 20 can transmit the data to the
external device. In addition, the IC card 20 recognizes data transmitted
from the external device based on an induced current generated in the
antenna by electromagnetic induction. By this means, the IC card 20 can
receive the data transmitted from the external device. [0021]The CPU 25
functions as a controller to administer the whole control of the IC card
20. The CPU 25 performs various processings based on a control program and
control data that are stored in the ROM 26 or the nonvolatile memory 28.
For example, the CPU 25 executes various processings in response to the
command received from the external device, and generates data based on the
processing result. In addition, the CPU 25 can generate a command which
makes the external device execute processing. [0022]The ROM 26 is a
nonvolatile memory to previously store a control program and control data
and so on. The ROM 26 is incorporated in the IC chip 23 in the
manufacturing stage, in the state in which the control program and the
control data are stored. That is, the control program and the control data
in accordance with the specification of the IC card 20 are previously
installed in the ROM 26. [0023]The RAM 27 is a volatile memory which
performs as a working 



memory. The RAM 27 temporarily, stores data or the like which is being
processed in the CPU 25. For example, the RAM 27 temporarily stores data
received through the resonator 24. In addition, the RAM 27 temporarily
stores data to be transmitted to the external device through the resonator
24. In addition, the RAM 27 further temporarily stores a  program which the
CPU 25 executes. [0024]The nonvolatile memory 28 is provided with an EEPROM
which can write and rewrite data, such as a flash memory. The nonvolatile
memory 28 stores a control program, control data, an application, personal
information, security information, and data used for the application. The
security information is a cipher key, for example. 10025]The transmitter
and receiver 29 performs signal processing such as encoding, and load
modulation, to the data to be transmitted to the external device. For
example, the transmitter and receiver 29 performs modulation
(amplification) of the data to be transmitted to the external device. The
transmitter and receiver 29 transmits the data after signal processing to
the resonator 24. [0026]In addition, the transmitter and receiver 29
performs demodulation and decoding to a signal received by the resonator
24. For example, the transmitter and receiver 29 analyzes the signal
received by the resonator 24. By this means, the transmitter and receiver
29 acquires binary logic data. The transmitter an.d receiver 29 transmits
the analyzed data to the CPU 25 thorough the bus. [0027]The power source 31
generates power based on electric wave, especially a carrier wave,
outputted from an IC card processing device to process an IC card, or other
IC card, or the like. That is, the power source 31 can generate power by
electromagnetic induction based on the carrier wave in space received by
the resonator 24. In addition, the power source 31 generates an operation
clock. The power source 31 supplies the generated power and operation clock
to the respective parts of the IC card 20. When having received the supply
of power, each of the parts of the IC  



card 20 becomes in an operable state. [00281In addition, the power source
31 is provided with a battery 31a. The battery 31a is provided with a
battery to extract electric energy by chemical reaction or physical
reaction of substances, for example. In addition, the battery 31a may be
provided with a capacitor or a rechargeable battery which stores the
supplied electric power. [0029]For example, the power source 31 can
generate electric power based on the carrier wave outputted in space, and
can charge the generated electric power to the battery 31a. In addition,
the power source 31 can supply the electric power which is charged in the
battery 31a to the resonator 24. By this means, the IC card 20 can output
the carrier wave from the resonator 24 into space using the electric power
charged in the battery 31a. By this means, the IC card 20 can supply
electric power to other IC card in space (the IC card 10 or the IC card 30,
for example). [00301 The logic circuit 32 is a calculator to perform
calculation processing by means of hardware. For example, the logic circuit
32 performs processing, such as encoding, decoding and generation of a
random number, based on a command from an external device. For example,
when the IC card 20 receives a mutual authentication command, the logic
circuit 32 generates a random number, and transmits the random number
generated to the CPU 25. [0031]When the IC card 20 is in. a passive mode,
the CPU 25 can  execute processing (command processing) corresponding to a
command received by the transmitter and receiver 29. According to the
command received by the transmitter and receiver 29, the CPU 25 can execute
processing in accordance with various commands prescribed by  ISO/IEC7816,
such as reading and writing, for example. [0032]In addition, when the IC
card 20 is in an active mode, the CPU 25 can transmit a command to an
external device, such as the IC card 10 or the IC card 30 by the
transmitter and receiver 29. In addition, the CPU 25 analyzes a response
transmitted from the external device, such as the IC card 10 or the IC card
30, and can recognize the processing result in the external device, such as
the IC card 10 or the IC card 30. 



[0033]The IC card 20 is issued through a primary issue and a secondary
issue. In the primary issue, the IC card 20 creates files for storing
various data in the nonvolatile memory 28 in accordance with commands. By
this means, a Master File (MP), a Dedicated File (DF), and an Elementary
File (EF) and so on are created in the nonvolatile memory 28_ [0034]The MF
is a file which constitutes a core of the file structure. The DF is created
at a lower level of the MF in a hierarchical structure_ The DF is a file to
store applets and components which the applets have, and so on, by grouping
them. The EF is created at a lower level of the DF. The EF is a file for
storing various data. In addition, there is also a case in which the EF is
positioned immediately below the MF. [0035]There are kinds such as a
Working Elementary File (WEF) and an Internal Elementary File (IEF) in the
ER The WEF is a working EF, and stores personal information and so on. The
IEF is an internal EF, and stores data such as, a cipher key (personal
identification number) and so on, for security. 10036]In the secondary
issue, in the IC card 20, individual data such as customer data is stored
in the EF, for example. By this means, the IC card 20 becomes in an
operable state. The CPU 25 executes the program stored  in the nonvolatile
memory 28 or the ROM 26, and thereby can realize various processings.
[0037]As shown in Fig_ 7, each of the IC cards 10, 20, 30 has, as its 



functional configuration, a receiver 40, a determining processor 41, a
switching processor 42, a memory 43, an identification information
acquiring processor 44, a command generating processor 45, a command
transmitter 46 and an identification information transmitter 47.  [0038]The
receiver 40 receives a first command transmitted from an external device.
[0039]The determining processor 41 determines whether or not the first
command is a switching request command to request switching from a passive
mode to an active mode. [0040]The switching processor 42 switches oneself
from a passive mode to an active mode when the first command is the
switching request command_ [0041]The identification information acquiring
processor 44 acquires identification information of other IC card existing
in a communicable range of the external device from the switching request
command. [0042]The command generating processor 45 generates a second
command including the identification information acquired by the
identification information acquiring processor 44 so as to make the other
IC card execute processing. [0043]The command transmitter 46 transmits the
second command to 



the other IC card. [0044]The memory 43 stores the identification
information_ [0045]The identification information transmitter 47 transmits
the  identification information stored in the memory 43 to the external
device when oneself is switched from the passive mode to the active mode by
the switching processor 42. [0046]In addition, each of the IC cards 10, 20,
30 which performs as a reader/writer has, as is functional configuration,
an initial response acquiring processor 50, a selecting processor 51, a
switching request command generating processor 52, an identification
information adding processor 53, and a transmitter 54. [0047]The initial
response acquiring processor 50 transmits an initial response request
command, and receives initial responses including identification
information of IC cards from a plurality of the IC cards within the
communicable range, respectively, [0048]The selecting processor 51 selects
an IC card within the communicable range using the initial response.
[0049]The switching request command generating processor 451 52 



generates a switching request command to request switching the IC card
selected by the selecting processor 51 from the passive mode to the active
mode. [0050]The identification information adding processor 53 adds the
identification information of the IC card within the communicable range to
the switching request command. [0051]The transmitter 54 transmits the
switching request command including the identification information of the
IC card within the communicable range to the IC card selected by the
selecting processor 51. [0052]The IC card of the active mode can make the
other IC card of the passive mode execute command processing. Here, an
example in which the  IC card 10 is in an active mode, and the IC card 20
and the IC card 30 are in passive mode will be described. [0053]Fig. 3
shows an example of the processings of the IC card 10, the IC card 20 and
the IC card 30. In addition, in the present embodiment, the IC card 10, the
IC card 20 and the IC card 30 perform contactless communication by the
block format prescribed by ISO/IEC14443. Fig. 3 describes switching
processing in which the IC card 10 changes from the active mode to the
passive mode, and the IC card 20 changes from the active mode to the
passive mode_ [0054]To begin with, anticollision and initial setting
processing 



performed first in the processing will be described (step S10). [0055]The
IC card 10 that is in the active mode transmits an initial response request
command to the IC card 20 and the IC card 30. The initial response request
command has a parameter indicating that the command is an initial response
request command, a parameter for specifying the application field, a
parameter indicating attribute information such as the kind of the command
and a method of anticollision, a parameter indicating the number of slots
of the anticollision, and a cyclic redundancy check code, for example.
[0056]The IC card 10 repeatedly transmits the generated initial response
request command to a communicable range in space by the resonator 24. In
addition, the IC card 10 supplies carrier wave to the communicable range.
[0057]When the IC card 20 and the IC card 30 enter into the communicable
range of the IC card 10, they are activated by the carrier wave from the IC
card 10 and become in an idle state_ That is, the IC card   10 supplies the
carrier wave to the IC card 20 and the IC card 30 within the communicable
range. In addition, the. IC card 20 and the IC card 30 receive the initial
response request command. [0058]The IC card 20 and the IC card 30 analyze
the received initial response request command. By this means, the IC card
20 and the IC card 30 respectively recognize the values of various
parameters of the initial response request command. The IC card 20 and the
IC card 30 respectively execute the processing based on the values of the
recognized parameters. The IC card 20 and the IC card 30 generate initial
responses as responses to the initial response request command in
accordance with the processing results, respectively. 



[0059]The initial response includes a parameter indicating that the
response is a response to the initial response request command, a pseudo
peculiar IC card identifier, application data, protocol information, and a
cyclic redundancy check code. The application data indicates what
applications are written in the IC card 20 and the IC card 30. The protocol
information indicates the protocol which the IC card 20 and the IC card 30
support. [0060]Having received the initial response request command, the IC
card 20 and the IC card 30 generate initial responses including the
information as described above. In addition, the protocol information
includes information (communication speed information) indicating
communication speed which the IC card 20 and the IC card 30 support.
Furthermore, the protocol information includes a maximum frame length, a
protocol type, a frame waiting time coefficient, application data encoding
and a frame option, and so on.  [0061]The maximum frame length indicates a
maximum frame length which the IC card 20 and the IC card 30 can receive.
The protocol type indicates a protocol type which the IC card 20 and the IC
card 30 support. The frame waiting time coefficient indicates a maximum
time from the last of the command (a frame including the command)
transmitted from the IC card 20 and the IC card 30 to a time when the IC
card 20 and the IC card 30 start the response. The application data
encoding indicates a type of the encoding which the IC card 20 and the IC
card 30 support. The frame Option indicates whether the IC card 20 and the
IC card 30 support a node address (NAD), or a card identifier (CID).
[0062]The IC card 20 and the IC card 30 transmit the generated initial
responses to the initial response request command to the IC card 10. In
addition, the IC card 20 and the IC card 30 transmit the initial responses
to the IC card 10 in either slot out of a plurality of the slots presented
by the initial response request command. [0063]Having received the initial
response request command, each of the IC card 20 and the IC card 30
transmit the response having the own CID to the IC card 10, so that the
initial response does not collide with the initial response from the other
IC card. By this means, the IC card 10 can acquire the CID of each IC card
included in the initial response. [00641Having received the initial
response to the initial response 



request command, the IC card 10 analyzes the received response. By this
means, the IC card 10 recognizes that the IC card 20 and the IC card 30
exist in the own communicable range. The IC card 10 selects an IC card to
be processed. In addition, here, it is assumed that the IC card 20 is
selected as an object to be processed.  [0065]In addition, the IC card 10
confirms the communication speed information included in the initial
response, and recognizes the communication speed which is supported by the
IC card 20. In addition, the IC card 10 generates a selection command
having information indicating a communication speed which is set by the IC
card 20, and identification information for identifying the IC card 20. The
identification information is a card identifier (CID), for example. The IC
card 10 transmits the selection command to the IC card 20. [0066]Having
received the selection command, the IC card 20 analyzes the election
command. By this means, the IC card 20 recognizes the communication speed
and the identification information which are designated by the IC card 10
and included in the selection command.  [0067]The IC card 20 compares the
recognized identification information and the identification information
which oneself has. When they coincide with each other, the IC card 20
performs the subsequent processing. In this case, the IC card 20 sets the
communication speed designated by the selection command to the oneself.
Specifically, the IC card 20 stores communication speed setting information
indicating the communication speed designated by the selection command in a
prescribed memory area on the RAM 27 or the nonvolatile memory 28, to
thereby set the communication speed. The IC card 20 performs the reception
of the command and the transmission of the response in accordance with the
communication speed indicated by the communication speed setting
information stored in the RAM 27 or the nonvolatile memory 28. 



[0068]In addition, when the acquired identification information does not
coincide with the identification information which oneself has, the IC
card 20 finishes the processing. [0069]When the setting of the
communication speed has been finished, the IC card 20 generates a response
to the selection command, and transmits the generated response to the IC
card 10. In addition, in this case, the IC card 20 transmits the response
in a state in which the IC card 10 can analyze at a standard communication
speed to the IC card 10. After having transmitted the response to the
selection command, the IC card 20 receives a new command, and transmits a
response to the command, in accordance with the communication speed set by
the above-described processing. [0070]When the IC card 10 receives the
response to the selection command, the IC card 10 analyzes the response, to
thereby recognize that the selection of the IC card 20 has normally been
completed. After this, the IC card 10 transmits the command and receives
the response at the communication speed set in the IC card 20. [0071]By the
above-described processing, a communication channel is established between
the IC card 10 and the IC card 20. After this, the IC card 20 can execute
various command processings based on a command transmitted from the IC card
10. [0072]Next, the IC card 10 transmits a command to make the IC card 20
execute the processing (step S11). Having received the command, the IC card
20 analyzes the received command. The IC card 20 executes the command
processing based on the analyzed command, and generates a response. The IC
card 20 transmits the generated response to the IC card 



10 (step SI2). [0073]In addition, the IC card 10 and the IC card 20 perform
command/response by transmitting and receiving a frame of a prescribed
format. Hereinafter, the command and response which are transmitted and
received between the IC card 10 and the IC card 20 will be described.
[0074]The IC card 10 and the IC card 20 transmit and receive data of a
frame in accordance with the communication format prescribed by
ISO/IEC14443. For example, in ISO/IEC14443, as a frame format, block
transmission systems, such as an I-block (Information block), an R-block
(Receive ready block), an S-block (Supervisory block) are prescribed.
[0075]The I-block, R-block, and S-block have different roles, respectively.
The I-block is a format for transmitting information used in an application
layer. The I-block is used for usual reading data and writing data.
[0076]The R-block is a format for transmitting an acknowledgement or a
negative acknowledgement. There are kinds such as an R-block (ACK) and an
R-block (NAC) in the R-block_ The R-block (ACK) is used when a next command
is requested. In addition, the R-block (NAIO is used when retransmission of
the received command is requested. [0077]The S-block is a format so as to
exchange control information between the IC card 20 and the IC card 30. The
S-block is used as an extension request of a processing time, an
instruction (Deselect) to make an IC card to be deactivated. 



[0078)Fig. 4 shows an example of a block format. A frame conforming to the
block format prescribed by ISO/IEC14443 has fields such as a prologue
field, an information field, and an epilogue field, and so on. All of the
I-block, the R-block, and the S-block conform to the block format shown in
Fig. 4.  [0079]The prologue field has data such as a Protocol Control Byte
(PCB), a Card IDentifier (CID), and a Node Address (NAD). 10080]The PCB
that is a protocol control byte can transmit information necessary for data
transmission control to a device of the other party (external device). For
example, the PCB has information indicating whether this frame is the
I-block, the R-block, or the S-block. [0081]The CID that is a card
identifier is data so as to designate an IC card to be processed. Each of
the IC cards 10 and 20 stores a CID thereof in the RAM 27 or the
nonvolatile memory 28. The IC card 10 that is in an active mode acquires
the CID from the IC card 20 in the initial setting_ The IC card 10 sets the
CID of the IC card 20 to be processed in the CID of the prologue field.
[0082]When the IC card 20 receives a command, when the value of the CID of
the prologue field coincides with the value of the own CID, the IC card 20
executes the processing corresponding to the received command.      The NAD
that is a node address is data for constructing different logical
connection. 



[0083]The information field is provided with Information (INF) having a
data body of a command, application data, or status information, for
example. The IC card 20 executes various processings in accordance with the
data stored in the information field. In addition, the information field
may be omitted. [0084]The epilogue field is provided with an error
detecting code, such as a CRC (Cyclic Redundancy Check), so as to make the
IC card 20 at a receiving side detect a communication error. The error
detecting code is a , value which is calculated based on the data of the
epilogue field and the  information field. The device that is in the
passive mode can detect a communication error based on the data in the
epilogue field and the information field, and the error detecting code.
[0085]After having established the communication channel with the IC card
20 by the step S10, the IC card 10 that is in the active mode generates a
command, and transmits the command to make the IC card 20 execute the
processing to the IC card 20 by the step S11. In addition, the IC card 10
transmits the command of the I-block to the IC card 20. [0086]Having
received the command, the IC card 20 analyzes the  received command. The IC
card 20 executes the command processing based on the analyzed command, and
generates a response. The IC card 20 transmits the generated response to
the IC card 10 by the step S12. In addition, the IC card 20 transmits the
response of the I-block to the IC card 10. [0087]Next, the IC card 10 that
is in the active mode generates a switching request command to request
switching between the active mode and the passive mode to the IC card that
is in the passive mode (step 813). In addition, the IC card 10 adds the CID
of other IC card within the communicable range which has been acquired in
the initial setting to the switching request command (step S14). The IC
card 10 transmits the switching request command generated by the step S14
to the IC card 20 (step S15). 



[0088]Here, the switching request command which is generated by the step
813 and the step S14 will be described. The IC card 10 transmits the
switching request command to the IC card 20 under a prescribed condition.
For example, when the IC card 10 or the IC card 20 judges that switching
between the active mode and the passive mode is necessary on the processing
in the IC card 20, the IC card 10 transmits the switching request command
to the IC card 20. In addition, when the IC card 10 transmits the
previously set command to the IC card 20, the IC card 10 next transmits the
switching request command to the IC card 20. The IC card 10 transmits the
switching request command in either block format of the I-block or the
S-block to the IC card 20. [0089]For example, the IC card 10 generates the
switching request  command which requests switching between the active mode
and the passive mode to the IC card 20 that is in the passive mode by the
I-block format. [0090]The frame of the I-block is provided with a prologue
field, an information field, and an epilogue field. The switching request
command of the I-block is added to the information field of a command of a
normal format. That is, in this case, it is indicated that the command is a
switching request command by a class byte (CLA) and an instruction byte
(INS) of the command added to the information field. [0091]In addition, the
IC card 10 adds identification information of the other IC card within the
communicable range which has been acquired in the initial setting to the
switching request command. The identification information is a card
identifier (CID), for example. For example, the IC card 10 adds the CID
acquired from the IC card 30 in the initial setting to the switching
request command in the information field of the I-block. The IC card 10
transmits the switching request command including the CID of the other IC
card within the communicable range to the IC card 20. By this means, the IC
card 10 can make the IC card 20 which is to be switched 



to the active mode recognize the CID of the other IC card within the
communicable range. [0092]For example, when one IC card 30 exists in
addition to the IC card 20 selected by the IC card 10 within the
communicable range of the IC card 10, the IC card. 10 adds the CID of the
IC card 30 that is not selected to the lower 4 bits of the information
field. In addition, when two IC cards exist in addition to the IC card 20
selected by the IC card 10 within the communicable range of the IC card 10,
the IC card 10 adds the CIDs of a plurality of the IC cards that are not
selected to the lower 8 bits of the information field. Similarly, when IC
cards that are not selected further exist, the IC card 10 can add CIDs of a
plurality of the IC cards that are not selected to the information field.
[0093]Fig. 5 shows an example of a PCB of a switching request command of
the S-block. In addition, the PCB is a protocol control byte. In addition,
a frame of the S-block is provided with the block format shown in Fig. 4,
and is provided with a prologue field, an information field, and an
epilogue field. [0094]The PCB of the switching request command of the
S-block is data of one byte, and has a first bit bl to an eighth bit b8.
[0095]The second bit b2 and the third bit b3 are prescribed values. The
fourth bit b4 indicates the presence or absence of the CID. [0096]The fifth
bit b5 and the sixth bit b6 show whether this command is a WTX (Waiting
Time eXtension), or an instruction (Deselect) so as to make the IC card 20
to be deactivated. In addition, the fifth bit b5 and the sixth bit b6
indicate the presence or absence of the switching request. 



[0097]That is, when the fifth bit b5 and the sixth bit b6 are "00," it is
indicated that the frame including this PCB is a Deselect. In addition,
when the fifth bit b5 and the sixth bit b6 are "11," it is indicated that
the frame including this PCB is a WTX. In addition, when the fifth bit b5
and the sixth bit b6 are "10," it is indicated that the frame including
this PCB is a switching request (role exchange request). In addition, when
the fifth bit b5 and the sixth bit b6 are "01," it is indicated that the
frame including this PCB has accepted the switching request (role exchange
request). [0098]The seventh bit b7 and the eighth bit b8 indicate that the
frame including this PCB is either of the I-block, the R-block, or the
S-block. For example, when the eighth bit 138 is "1," and the seventh bit
b7 is "I," it is indicated that the frame including this PCB is the
S-block. [0099]That is, when the IC card 10 instructs switching the role of
the  active device and the passive device to the IC card 20, the IC card 10
sets the fifth bit b5 and the sixth bit b6 of the PCB to "10," and sets the
seventh bit b7 and the eighth bit b8 to "11." The IC card 10 transmits the
switching request command which has been set in this manner to the IC card
20.  [0100]In this case too, the IC card 10 adds the CID of the IC card
within the communicable range which has been acquired in the initial
setting to the switching request command. For example, the IC card 10 adds
the CID which has been acquired from the IC card 30 in the initial setting
into the information field of the S-block. The IC card 10 transmits the
switching request command including the CID of the other card within the
communicable range to the IC card 20. By this means, the IC card 10 can
make the IC card 20 that is to be switched to the active mode recognize the
CID of the other IC card within the communicable range. [010] The IC card
20 receives the above-described switching request  command transmitted by
the step S15. Having received the command, the IC card 20 analyzes the PCB
of the received command. In addition, when the command is the I-block, the
IC card 20 analyzes the information field, to thereby acquire the switching
request command. In addition, the IC card 20 can acquire the CID of the
other IC card (the IC card 30, for example) within the communicable range
of the IC card 10, which has been added into the switching request command.



[0102]In addition, when the command is the S-block, the IC card 20 analyzes
the PCB, to thereby recognize that the received command is the switching
request command. In addition, the IC card 20 analyzes the information
field, and thereby can acquire the CID of the other IC card (the IC card
30, for example) within the communicable range of the IC card 10.  [0103]
The IC card 20 generates a response to the switching request command. When
the command is the I-block, the IC card 20 generates a response of the
I-block. In addition, when the command is the S-block, the IC card 20
generates a response of the S-block. In addition, the IC card 20 adds the
own CID to the response (step S16). For example, the IC card 20 adds the
own CID to the information field of the response. The IC card 20 transmits
the response to the switching request command to the IC card 10 (step S17).
[0104]When the IC card 20 has received the switching request command from
the IC card 10, the IC card 20 switches the own mode from the passive mode
to the active mode (step S18.) The IC card 20 which has switched to the
active mode can transmit a command to the IC card 10 or the IC card 30. In
addition, since the IC card 20 performs as the active device after this,
the IC card 20 deletes the own CID.  [0105]In addition, when the IC card 10
receives the response to the switching request command from the IC card 20,
the IC card 10 analyzes the received response. The IC card 10 analyzes the
information field of the response, to thereby recognize the CID of the IC
card 20 that is to be switched to the active mode. In addition, the IC card
10 sets the recognized CID as the own CID (step S19), and switches from the
active mode to the passive mode. [0106]For example, it is assumed that the
CID of the IC card 10 is absent, the CID of the IC card 20 is "1," and the
CID of the IC card 30 is "2" in the initial state. The IC card 20 can
recognize that the IC card whose CID is "2" exists within the communicable
range, from the switching request command received from the IC card 10. In
addition, when the IC card 20 has switched to the active mode, the IC card
20 deletes the own CID "L" In addition, when the IC card 10 switches to the
passive mode, the IC card 10 sets, as the own CID, the CID "1" that has
been added to the response received from the IC card 20. [0107]When the
role exchange between the IC card 10 and the IC card 20 is completed in.
this manner, the CID of the IC card 10 becomes "1," the CID of the IC card
20 becomes absent, and the CID of the IC card 30 becomes "2." [0108]In this
case, the IC card 20 designates the CID, and thereby can 



make the IC card 10 or the IC card 30 execute the command processing.
[0109]For example, when the IC card 20 makes the IC card 30 execute the
command processing, the IC card 20 generates a command designating the CID
1'2," and transmits the command to the IC card 30 (step S20). The IC card
30 compares the CID designated in the received command with the  -,own CID,
and executes the command processing when they coincide. The IC card 30
transmits the result of the command processing to the IC card 20 (step
821). [0110]In addition, for example, when the IC card 20 makes the IC
card. 10 execute the command processing, the IC card 20 generates a command
designating the CID "1" and transmits the command to the IC card 10 (step
S22). The IC card 10 compares the CD) designated in the received command
with the own CID, and executes the command processing when they coincide.
The IC card 10 transmits the result of the command processing to the IC
card 20 (step S23). [0111]In addition, before the IC card 20 transmits a
command to the IC card 30 in the step S20, it is sometimes necessary to
perform the initial setting between the IC card 20 and the IC card 30.
Therefore, the IC card 10 may add the initial response received from the IC
card 30 in the initial setting in the step S10, to the switching request
command in the step S15.  [0112] In this case, the IC card 20 can acquire
the initial response transmitted from the IC card 30 existing within the
communicable range of the IC card 10, from the switching request command in
the step S15. The IC card 20 can perform the initial setting between
oneself and the IC card 30 using this initial response. [0113]In addition,
the IC card 20 generates a selection command having information indicating
communication speed which is made to be set to the IC card 30, and
identification information for identifying the IC card. 30. The
identification information for identifying the IC card 30 is the card
identifier (CID) of the IC card 30. The IC card 20 transmits the selection
command to the IC card 30.  



[0114]Having received the selection command, the IC card 30 analyzes the
selection command. By this means, the IC card 30 recognizes the
communication speed and the CID that have been included in the selection
command and designated by the IC card 20. [0115]The IC card 30 compares the
recognized CID with the own CID, and performs subsequent processing when
they coincide. In this case, the IC card 30 sets the communication speed
designated by the selection command to oneself. [0116]When the setting of
the communication speed has been completed, the IC card 30 generates a
response to the selection command, and transmits the generated response to
the IC card 20. [0117]Having received the response to the selection
command, the IC card 20 analyzes the response, and thereby recognizes that
the selection of the IC card 30 has normally been completed. By the
above-described processing, the communication channel between the IC card
30 and the IC card 20 is established. In this case, the IC card 20 uses the
initial response of the IC card 30 transmitted from the IC card 30 to the
IC card 10 in the step S10. Accordingly, the IC card 20 can shorten a time
required for the initial setting between the IC card 20 and the IC card 30.
That is, the IC card 20 that has become the active mode does not require
transmission of the initial response request command to the other IC card,
and reception of the initial response to the initial response request
command from the other IC card. [0118]After this, the IC card 20 and the IC
card 30 can transmit and receive a command and a response at the
communication speed set to the IC 



card 30. That is, the IC card 30 executes various command processings
based on the command transmitted from the IC card 20. [0119]Fig. 6 shows an
example of a flow of processing of the IC card 20 in Fig. 3. The IC card 20
waits for reception of a command from the IC card 10 (step S31). Having
received the command, the IC card 20 analyzes the received command (step
S32). By this means, the IC card 20 judges whether or not a role exchange
request is included in the received command (step S33). That is, the IC
card 20 judges whether or not the received command is a switching request
command. [0120]When the IC card 20 judges that the received command is the
switching request command, the IC card 20 recognizes a CID of other IC card
included in the switching request command (step S34). That is, the IC card
20 recognizes the CID of the IC card 30 existing in the communicable range
of the IC card 10. [0121]The IC card 20 generates a response to the
switching request command. In addition, the IC card 20 adds the own CID to
this response. That is, the IC card 20 generates a response including the
own CID (step S35). The IC card 20 transmits the generated response to the
IC card 10 (step S36). Furthermore, the IC card 20 switches the own mode
from the passive mode to the active mode (step S37). In this time, the IC
card 20 deletes the own CID. In addition, when the IC card 20 judges in the
step S33 that the received command is not the switching request command,
the IC card 20 executes the processing in accordance with the command.
[0122]By this means, the IC card 20 which has switched from the passive
mode to the active mode can recognize the CID of the other IC card existing
in the communicable range. By this means, immediately after the IC card 20
has switched from the passive mode to the active mode, the IC  



card 20 can transmit a command to the other IC card, without performing the
initial setting with the other IC card. In addition, even in the case in
which setting of the communication speed is required, the IC card 20 can
receive the switching request command including the initial response of the
other IC card. For this reason, the IC card 20 can shorten the time
required for the initial setting to the other IC card. [0123]By this means,
the IC card 20 can smoothly switch the own mode from the passive mode to
the active mode. As a result, according to the present embodiment, it is
possible to provide an IC card, a portable electronic device, and a
reader/writer of an IC card which are provided with higher convenience.
[0124]In addition, without being limited to that the functions described
in the above-described embodiments are configured using hardware, the
respective functions can be realized using software. That is, the
respective functions can be realized by making a computer read program
describing the respective functions. In addition, each of the functions may
be configured by arbitrarily selecting either of software and hardware.
[0125]While certain embodiments have been described, these embodiments have
been presented by way of example only, and are not intended to limit the
scope of the inventions.Indeed, the novel embodiments 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 forms
or modifications as would fall within the scope and spirit of the
inventions.  WHAT IS CLAIMED IS: 1.In an IC card which performs contactless
communication 



with an external device, the IC card, comprising! a receiver to receive a
first command transmitted from the external device;        a determining
processor to determine whether or not the first command is a switching
request command to request switching a mode of the IC card from a passive
mode to an active mode;        a switching processor to switch the mode of
the IC card from the passive mode to the active mode, when the first
command is the switching request command;        an identification
information acquiring processor to acquire identification information of
other IC card existing in a communicable range of the external device from
the switching request command;         a command generating processor to
generate a second command including the identification information acquired
by the identification information acquiring processor so as to make the
other IC card execute processing; and         a command transmitter to
transmit the second command to the other IC card. 2.The IC card according
to Claim 1, further comprising: a memory to store the identification
information; and        an identification information transmitter to
transmit the identification information stored in the memory to the
external device when the mode of the IC card is switched from the passive
mode to the active mode by the switching processor.  



3. The IC card according to Claim 2, wherein the identification information
is a card identifier.         4. The IC card according to Claim 2, wherein:
when the mode of the IC card is switched from the passive mode to the
active mode by the switching processor, the command generating processor
generates a third command including the identification information
transmitted by the identification information transmitter so as to make the
external device execute the processing; and        the command transmitter
transmits the third command to the external device. 6.The IC card according
to Claim 1, comprising:        an IC module having the receiver, the
determining processor, the switching processor, the identification
information acquiring processor, the command generating processor, and the
command transmitter; and a main body in which the IC module is arranged.
6.In a portable electronic device which performs contactless communication
with an external device, the portable electronic device, comprising: a
receiver to receive a first command transmitted from the external device;
a determining processor to determine whether or not the first command is a
switching request command to request switching a mode of the portable
electronic device from a passive mode to an active mode; 



a switching processor to switch the mode of the portable electronic device
from the passive mode to the active mode, when the first command is the
switching request command;         an identification information acquiring
processor to acquire identification information of other portable
electronic device existing in a communicable range of the external device
from the switching request command;        a command generating processor
to generate a second command including the identification information
acquired by the identification information acquiring processor so as to
make the other portable electronic device execute processing; and        a
command transmitter to transmit the second command to the other portable
electronic device. 7.A reader/writer of an IC card, comprising:         an
initial response acquiring processor which transmits an initial response
request command, and receives from a plurality of IC cards within a
communicable range, initial responses including identification information
of the respective IC cards;         a selecting processor to select an IC
card within the communicable range using the initial responses;        a
switching request command generating processor to generate a switching
request command to request switching a mode of the IC card selected by the
selecting processor from a passive mode to an active mode;        an
identification information adding processor to add the identification
information of the IC card within the communicable range to the switching
request command; and        a transmitter to transmit the switching request
command including the identification information of the IC card within the
communicable range to the IC card selected by the selecting processor.  



8.A reader/writer of a portable electronic device, comprising:        an
initial response acquiring processor which transmits an initial response
request command, and receives from a plurality of portable electronic
devices within a communicable range, initial responses including
identification information of the respective portable electronic devices;
a selecting processor to select a portable electronic device within the
communicable range using the initial response;         a switching request
command generating processor to generate a switching request command to
request switching a mode of the portable electronic device selected by the
selecting processor from a passive mode to an active mode;         an
identification information adding processor to add the identification
information of the portable electronic device within the communicable range
to the switching request command; and         a transmitter to transmit the
switching request command including the identification information of the
portable electronic device within the communicable range to the portable
electronic device selected by the selecting processor. 




