
TITLE OF THE INVENTION MOBILE ELECTRONIC DEVICE AND
CONTROL METHOD OF MOBILE ELECTRONIC DEVICE
BACKGROUND OF THE INVENTION       This invention relates to a
mobile electronic device that performs a process in response to a
command from the external device, for example, and a control method of
the mobile electronic device. Generally, an IC card used as a mobile
electronic 10device has a card-like main body formed of plastic or the like
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 a flash ROM or an
electrically 'erasable programmable read-only memory (EEPROM)
capable of holding data even if no electric power is supplied thereto and a
CPU that performs various operations.        For example, the IC card is an
IC card in conformity to ISO/IEC7816-1 part 1, 2. The IC card is
20excellent LA portability and can be used for communication with the
external device and perform complicated operation processes. Further, it
is predicted that the IC card can store information with top secrecy and be
used for a security system or online 25electronic commerce since it is
difficult to forge the IC card. 



For example, an IC card described in Jon. Pat.  Appin, KOKAI Publication
No. 2000-123121 that is a patent document of Japanese Application can
transmit and receive data by wireless communication. The above
contactless IC card has an IC chip and antenna. The contactless IC card
is operated by causing the antenna of the card to generate electricity by
electromagnetic induction in response to a magnetic field generated from
a reader/writer. The contactless IC card demodulates and modulates
10data transmitted and received via the antenna. The frequency,
modulation system and encoding system of the contactiess IC card and a
contactless IC reader/writer are specified according to a preset
communication protocol. 15For example, as the communication protocol,
Type A and Type B specified according to I3O/IEC14443, Type C
specified according, to ISO/IE018092 and the like are provided. For
example, an IC reader/writer described in Jpn. Pat. Appin. KOKAI
Publication No. 2001-312699 that is a patent document of Japanese
Application can cope with a plurality of communication protocols described
above. Generally, the contactless IC card is configured to correspond to
one of the above communication 25 protocols. The communication
protocol used by the IC card is fixed at the time of issuance of the IC
card_ Therefore, there occurs a problem that the user must  



-3 posses a plurality of IC cards in order to cope with the respective
communication protocols. BRIEF SUMMARY OF THE INVENTION
According to one embodiment of the invention, an 5object is to provide a
mobile electronic device that can further enhance the convenience for the
user and a control method of the mobile electronic device.       According
to one embodiment of the invention, there is provided a mobile electronic
device that 10transmits and receives data with respect to an external
device by wifeless communication and includes a power source unit
configured to receive electric power from the external device by wireless
and supply electric power to respective portions of the mobile electronic
device, a transmission/reception unit configured to transmit and receive
data with respect to the external device, a plurality of signal processor
units (243) configured to signal process according to different
communication protocols to the data transmitted and 20received by the
transmission/reception unit, a determination unit configured to determine a
communication protocol based on data received by the
transmission/reception unit, a selection unit configured to select one of the
plurality of signal 23processor units based on a determination result of the
determination unit, and a control unit configured to perform a control
operation to cause the  transmission/reception unit to transmit and receive
data by use of the signal processor unit selected by the selection unit. 



Further, according to another embodiment of the invention, there is
provided a control method of a mobile electronic device that includes a
plurality of signal processor units configured to perform signal processes
according to different communication protocols in which data is
transmitted and received 10with respect to an external device by wireless
communication, including determining a communication Protocol based on
data received from the external device, selecting one of the plurality of
signal processor units based on a determination result, and 15 performing
a control operation to transmit and receive data with respect to the
external device by use of the selected signal processor unit.       According
to one embodiment or the invention, a mobile electronic device that can
further enhance the 20convenience for the user and a control method of
the mobile electronic device can be provided.       Additional objects and
advantages of the invention will be set forth in the description which
follows, and part will be obvious from the description, or may be 25learned
by practice of the invention. The objects and advantages of the invention
may be realized and obtained by means of the instrumentalities and  - 5 -
combinations particularly pointed out hereinafter. 



BRIEF DESCRIPTION OF THE SEVERAL VIEWS OF THE DRAWING
FIG. , is a block diagram for illustrating an example of the configuration of
a mobile electronic 5device according to one embodiment of this invention
and a control method of the mobile electronic device.        FIG. 2 is a block
diagram for illustrating an example of the configuration of an IC card
shown in FIG. 1. 10FIG. 3 is a block diagram for illustrating an example of
the configuration of a communication unit shown in FIG. 2.        FIG. 4 is a
flowchart for illustrating a process of the IC card shown in FIG. 2. 15FIG. 5
is a flowchart for illustrating another example of the process of the IC card
shown in FIG. 2. DETAILED DESCRIPTION OF THE INVENTION Now, a
mobile electronic device and a control method of the mobile electronic
device according to one 20embodiment of the invention will be described
in detail with reference to the accompanying drawings.       FIG. 1 is a
block diagram for illustrating an example of the configuration of a mobile
electronic device according to one embodiment of this invention and a
control method of the =bile electronic device. 



FIG. I is a block diagram for illustrating an example o the configuration of
an IC card processing  - 6 - apparatus 1 that communicates with an IC
card 2 according to this embodiment.      As shown in FIG. 1, the IC card
processing apparatus 1 includes a terminal device 11, display 12,
5keyboard 13, card reader/writer 14 and the like. The terminal device 11
has a CPU, various memories and various interfaces. The terminal device
11 controls the operation of the whole portion of the IC card processing
apparatus 1. 10The display 12 displays various information items under
the control of the terminal device 11. The keyboard 13 receives an
operation by the operator of the IC card Processing apparatus 1 as an
operation signal. 15The card reader/writer 14 is an interface device that
communicates with the IC card 2. The card reader/writer 14 performs a
power source voltage supply operation, clock supply operation, reset
control operation and data transmission/reception operation 20with
respect to the IC card 2.       The terminal device 11 inputs various
commands to the IC card 2 via the card reader/writer 14. For example,
when receiving a data write command from the card reader/writer 14, the
IC card. 2 performs a process of writing the received data into a
nonvolatile memory. 



Further, the terminal device 11 transmits a read command to the IC card 2
to read data from the IC card  2. The terminal device 11 performs various
processes based on data received from the IC card 2.       The card
reader/writer 14 transmits and receives data with respect to the IC card 2
by wireless communication. For tnis purpose, the card reader/writer 14
has a signal processor unit, transmission/reception circuit and antenna
(not shown).       The signal processor unit encodes, decodes, modulaces
and demodulates data to be transmitted or 10received with respect to the
IC card 2. The IC card 2 has a plurality of signal processor units
corresponding to various communication protocols of, for example, Type
A, IS, C. The transmission/reception circuit amplifies data 15modulated by
the modulation circuit and data received by the antenna. The antenna
generates a magnetic field according to data to be transmitted and
transmits data to the IC card 2. Further, the antenna recognizes data
transmitted from the IC card 2 based on an induced 20current generated
by electromagnetic inductionThe communicable distance of proximity
contactiess :C cards classified according to the communication protocols
Type A, B, C is approximately 10 cm. The card reader/ writer 14 detects
an IC card 2 that is present 25within the communicable distance
(communicable range) 



and performs .a process. In order to detect the IC card 2, the card  - 8
reader/writer 14 repeatedly transmits a start command (for example,
request command; wakeun command or the like) in conformity to the
specification of the above communication protocol to a communicable
range. 5If the IC card 2 is present, a response with respect to the start
command from the :C card 2 is returned to the card reader/writer 14. As a
result, the card reader/writer 14 detects the IC card 2. FIG. 2 is a block
diagram for illustrating an 10example of the configuration of the IC card 2
shon in FIG. 1.       As shown in FIG. 2, the IC card 2 has a card-like main
body 21 and an IC module 22 contained in the main body 21. The IC
module 22 has one or a plurality of IC 15 chips 23 and a antenna that is a
part of communication unit 24. The IC chip 23 and the antenna are
connected together and formed in the IC module 22.            The IC chin
23 includes a communication unit 24, CPU 25, ROM 26, RAM 27,
nonvolatile memory 28 and power 20source unit 29.        The
communication unit 24 is an interface that makes contactless
communication with respect to the 



card reader/writer 14 of the IC card processing apparatus 1. The
communication unit 24 functions as a 25transmission/reception unit.
For example, the communication unit 24 has the antenna that makes
contactless communication with  9 respect to the card reader/writer 14 of
the IC card processing apparatus 1. Further, the communication unit 24
includes a transmission/reception circuit that amplifies
transmission/reception data, demodulation 5circuits corresponding to
respective communication protocols and a modulation circuit. The
configuration of the communication unit 24 will be explained in detail later.
The CPU 25 functions as a control unit that controls the whole portion of
the IC card 2. The CPO 25 performs various processes based on control
data and control programs stored in the ROM 26 or nonvolatile memory
28. For example, it performs various processes according to a command
received from the card 15reader/writer 14 and creates data such
Gresponse  the processing result.        The ROM 26 is a nonvolatile
memory that previously stores control programs, control data and the like.
The ROM 26 stores control programs, control data and 20the like at the
manufacturing stage and is incorporated 



into the IC card 2 in this state. That is, the control programs and control
data stored in the ROM 26 are previously installed according to the
specification of the IC card 2. 23The RAM 27 is a volatile memory
functioning as a working memory. The RAM 27 temporarily stores data
that is now processed by the CPU 25. For example, the  - 10 - RAM 27
temporarily stores data received from the IC card processing apparatus -1
via the communication unit 24. Further, the RAM 27 temporarily stores a
program executed by the CPU 25.       For example, the nonvolatile
memory 28 is configured by a nonvolatile memory such as an EEPROM
or flash ROM in which data can be written and rewritten. The nonvolatile
memory 26 stores control programs and various data items according to
the operational utility 10of the IC card 2. For example,the nonvolatile
memory 28, program files and data files are created. In each created file,
control programs and various data items are written. The CPU 25 realizes
various processes by 15executing the program stored in the nonvolatile
memory 28 or ROM 26.       The power source unit 29 receives radio
waves from the card reader/writer 14 and generates electromotive force
and an operation clock. The power source unit 29 20supplies the
generated electric power and operation 



clock to various portions of the IC card 2. When supplied with the electric
power, each portion of the IC card 2 is set into an operable state. A case
wherein the operation clock is generated by the power 25source unit 29 is
explained, but the clock may be supplied from the exterior. Further, a
clock generation unit that generates a clock can be provided  separately
from the power source unit 29.       FIG. 3 is a block diagram for illustrating
an example of the configuration of the communication unit 24 shown in
FIG. 2.       As shown in PIG. 3, the communication unit 24 has an antenna
241, transmission/reception circuit 242, signal processor unit 243 and
selection unit 244. The antenna 241 is configured by a coil, for example.
The antenna 241 transmits and receives data 10with respect to the
antenna of the card reader/writer. The transmission/reception circuit 242
amplifies data. The transmission/reception circuit 242 is connected to the
antenna 241. The IStransmission/reception circuit 242 amplifies data
received from the card reader/writer 14 and data transmitted to the card
reader/writer 14. 



The signal processor unit 243 encodes, decodes, modulates and
demodulates data to be transmitted or 20received with respect to the card
reader/writer 14. The encoding systems and modulation systems of the
respective communication protocols are different. The IC card 2 includes a
plurality of signal processor units 243A to 243C corresponding to the
respective 25communication protocols of Type A, 3, C.       The signal
processor unit 243A is a signal processor unit corresponding to the
communication  - protocol of Type AThe modulation system of Type A is
an Amplitude Shift Keying (ASK.) 100% modulation system. Further, the
encoding system of Type A is Modified Miller. 5The signal processor unit
243B is a signal processor unit corresponding to the communication
protocol of Type B. The modulation system of Type B is an ASK 10%
modulation system. Further, the encoding system. of Type 3 is Non
Return to Zero (NRZ). iuThe signal processor unit 243C is a signal
processor unit corresponding to the communication protocol of Type C.
The modulation system of Type C is an ASK 10% modulation system.
Further, the encoding system of Type C is Manchester. 15The signal
processor unit 243 performs a process for data to be transmitted or
received by the signal 



processor unit corresponding to the communication protocol of the
received start command. The selection unt 244 selects a signal processor
20unit that is used in the process of data to be transmitted or received
from the signal processor units 243A to 243C. The selection unit 244
selects the rocessor unit under the control of the CPU 25. The CPC 25
determines a communication protocol 25used for communication based
on the received start command. For example, the CPU 25 determines
communication protocol based on the format of the  - 13 -    dyed
command. That is, the (FRU 25 functions as a determination unit. The
CPU 25 may be configured to determine a communication protocol based
on flag information relating to the communication protocol of a
5communication object, that is, a transmission-side device. When
determiningmmunication protocol, the 



CPU 25 stores information (protocol information) indicating the thus
determined communication protocol 10into the RAM 27. The selection unit
244 selects the signal processor unit used for processing data to be
transmitted or received based on information stored in the RAM 27. The
CPU 25 performs the process according to the 15received command,
creates response data and supplies the same to the comninication unit 24.
The communication unit 24 encodes and modulates the response data by
use of the selected signal processor unit and transmits the result to the
card reader/writer 2014 by use of the antenna 241.        When receiving
data of a communication protocol different from the communication
protocol indicated by protocol information stored in the RAM 27 while the
protocol information is stored in the RAM 27, the IC  25 card 2 transmits
an error as a response. Further, the contents stored in the RAM 27 are
reset when supply of electric power from the power source unit 29 is  - 14
- interrupted. In this case protocol  information can be rewritten when
electric power is supplied again. That is, the process of rewriting protocol
information stored in the RAM 27 is substantially limited in a 5state in
which electric power from the power source 



unit 29 is being supplied thereto.       With the above configuration, the IC
card 2 performs a process by always using the same communication
protocol while the IC card 2 lies within IC iua communicable range of the
card reader/writer 14. That is, when the IC card 2 first receives a
command, it determines a communication protocol used thereafter based
on the first received command.                FIG. 4 is a flowchart for
illustrating a process 15of the IC card 2 shown in FIG. 2.       When the IC
card 2 receives a magnetic field from the card reader/ writer 14 and
generates electromotive force, it is set into a state to wait for reception of
a start command (request command) (step S11). In this 20state, if the IC
card 2 receives the request command (step S12), the CPU 25 of the IC
card 2 determines a communication protocol (step S13). Further, the CPU
25 stores information (protocol information) indicating the thus determined
communication protocol into the RAM 2527. The RAM 27 functions as a
storage unit of protocol information. If the communication protocol is Type
A, the  selection unit 244 selects the signal processor unit 243A
corresponding to the communication protocol of Type A (step S14). If the
communication protocol is Type 6, the selection unit 244 selects the signal
5Processor unit 2435 corresponding to the communication 



protocol of Type B (step 515). If the communication protocol is Type C,
the selection unit 244 selects the signal processor unit 243C
corresponding to the communication protocol of Type C (step 516). 10The
CPU 25 creates a request response command in response to a request
command. For example, the request response command contains an
identifier, application data and protocol information. The communication
unit 24 subjects the request response command to a signal process by
using the signal processor unit selected by the selection unit 244 and
transmits the processing result to the card reader/writer 14 (step 317). The
IC card 2 is set into a state to wait for 20reception of a selection command
or halt command (step 318). In step 518, when the IC card 2 receives She
selection command, it performs a normal process (step 519). That is,
when the CPU 25 receives a command from the card reader/writer 14 in
this state, it performs a 25process corresponding to the received
command and transmits a response to the card reader. Further, when the
IC card 2 receives a release  command (step 520) in a state in which a
channel is established, it releases the channel and is set into a halt state
(step S21). That is, when the channel is established, the IC card 2
repeatedly performs a normal 5process until a release command is
received. Also, if a halt command is received in step 518, the IC card 2 ts
set into a halt state (step 521). 



If the IC card 2 is set into the halt state, it is          set into a state to wait
for reception of a start 10command (wakeup command) again (step 522).
In step 522, if the IC card 2 receives a start command (YES in step 523), it
performs a process of step 317. Thus, a process is performed by always
using the same communication protocol while the IC card 2 lies within the
communicable range of the card reader/writer 14.       According to the
above embodiment', the IC card 2 includes a plurality of signal processor
units corresponding to the respective communication 20protocols. The IC
card 2 determines a communication protocol used in data received based
on the first received command. The :a card 2 selects the signal processor
unit used for the process based on the thus determined communication
protocol. As a result, a single IC card can be used to cope with a plurality
of communication protocols. That is, according to this embodiment,  - 17 -
communication protocols can be freely selected when the user utilizes the
card without fixedly setting the communication protocol at the
manufacturing stage and card issuing stage. As a result, a mobile
electronic 5device that can further enhance the convenience of the user
and a control method of the mobile electronic device can be provided.
This invention is not limited to the embodiment described above. In the
above embodiment, the 10configuration in which the process is performed
by 



always using the same communication protocol while the IC card 2 lies
within the communicable range of the card reader/writer 14 is explained.
However, this invention is not limited to this configuration. For 15 example,
the configuration can be formed to selectively switch communication
protocols in a preset stage in the course of the process. FIG, 5 is a
flowchart for illustrating another example of the process of the IC card 2
shown in 20 FIG. 2. Steps 331 to 543 shown in FIG. 5 are the same as
steps 511 to S23 shown in FIG. 4. The operation of the IC card 2 shown in
FIG. 5 is different in a process transition made when a start command is
received in the halt state. 25That is, when a halt command is received in
step 538 or when a release command is received in step 540, the CPU 25
of the IC card 2 is set into a halt state  - 18 - (step 541). When the IC card
2 is set into the halt state, it is set into a state to wait for reception of a
start        command (request command or wakeup command) again (step
5S42).      When the CPU 25 receives a start command (YES in step 543)
in step S42, it performs a process of step 533. The CPU 25 determines a
communication protocol based on the received command (step 533).
Further, the 10CPU 25 rewrites protocol information already stored in 



the RAM 27. That is, the CPU 25 stores information indicating a
communication protocol of the command received in the halt state into the
RAM 27.       In this case, the operation of a specified application is
performed and then another application of another communication
protocol can be successively executed. That is, when the process of
another communication protocol is performed, it becomes unnecessary to
turn OFF the IC card 2. As a result, it 20becomes possible to further
enhance the convenience of the user.       In addition, the communication
protocols can be set in correspondence to applications. Generally,
applications are stored in the nonvolatile memory 28. In this case, the
nonvolatile memory 28 functions as a storage unit that stores a plurality of
applications and management information items of the respective  - 19 -
applications,        For example, an operational condition is added to
management information of applications stored in the nonvolatile memory
28. Information, for example, "selection time of communication protocol
Type A", "selection time of communication protocol Type B" or the like is
added to the above operational condition.       When information of
"selection time of communication protocol Type A" is added to the
10operational condition of the management information of the application
A, for examole, the CPU 25 determines whether or not protocol
information indicating Type A is stored in the RAM 27 at the execution
time of the application A. The CPU 25 executes the application A 15only
when protocol information indicating Type A is 



stored in the RAM 27.       By the above setting, the applications that can
be executed for the respective communication protocols can be limited.
23Further, it becomes possible to realize the configuration in which
operations are simultaneously performed according to a plurality of
communication protocols by allocating channels to the respective
communication protocols. For example, when a command 25of
communication protocol Type B is input in a state in which the channel A
is allocated to communication protocol Type A, the IC card 2 allocates a
channel B to  communication protocol Type B.       As a result, for
example, the IC card 2 suspends process of the channel A by the arbitrary
commands on application. The IC card 2 can execute another application
by use of the channel T.       As described above, the IC card 2 performs
respective processes in an independent stare by setting status information
indicating the state of progress of a process and protocol information
indicating a 10selected communication protocol for each channel in the IC
card 2. Thus, a mobile electronic device that can  further enhance the
convenience of the user and a control method of the =bile electronic
device can be provided: 15In the above embodiment, a case wherein the
signal 



processor unit 243 has the configuration corresponding to the
communication protocols of Type A, B, C is explained. However, the
configuration is not limited to the above configuration and may be a
configuration 20corresponding to another communication system. In this
case, the signal processor unit 243 has a signal processor unit
corresponding to still another communication protocol_       Additional
advantages and modifications will readily occtr to those skilled in the art.
Therefore, the invention tn its broader aspects is not limited to the specific
details and representative embodiments  - 21 shown and described
herein. Accordingly, various modifications may be made without debarting
from the spirit or scope of the general inventive concept as defined by the
appended claims and their equivalents.  MCSLLP - 22 - WHAT IS
CLAIMED IS:       1. A mobile electronic device that transmits and receives
data with respect to an external device by wireless communication,
comprising:       a power source unit configured to receive electric power
from the external device by wireless and supply electric power to
respective portions of the mobile electronic device, a
transmission/reception unit configured to transmit 10 and receive data with
respect to the external device, 



a plurality of signal processor units configured to signal process according
to different communication protocols to the data transmitted and received
by the transmission/reception unit, 15a determination unit configured to
determine a communication protocol based on data received by the
transmission/reception unit,       a selection unit configured to select one of
the plurality of signal processor units based on a 20 determination result
of the determination unit,       a control unit configured to performs a
control operation to cause the transmission/reception unit to transmit and
receive data by use of the signal processor unit selected by the selection
unit, and 23a first storage unit configured to store protocol information
indicating a communication protocol determined by the determination unit,
MC - 23 - wherein the selection unit determines one of the signal
processor units to be selected with reference to protocol information
stored in the first storage unit, and wherein the first storage unit limits a
process of 



b rewriting protocol information while receiving electric power from the
power source unit, and releases the limitation of the process of rewriting
protocol information when it is detected that the mobile electronic device is
set in a halt state by receiving one of a halt command and 10 a release
command.        2. The mobile electronic device according to claim 1,
which further comprises a second storage unit configured to store a
plurality of applications and management information of the respective
applications and in which the 15 management information stored in the
second storage unit includes information that limits an execution process
of the application for each communication protocol.        3. The mobile
electronic device according to claim 1, wherein the control unit allocates
channels to the 20 respective communication protocols and performs a
process for each channel.        4. A control method of a mobile electronic
device including a plurality of signal processor units that perform signal
processes according to different communication protocols in which data is
transmitted and received with respect to an external device by wireless
MCSLLP - 24 - communication, comprising:       determining a
communication protocol based on data received from the external device,
selecting one of the plurality of signal processor 5 units based on a
determination result,       performing a control operation to transmit and
receive data with respect to the external device by use of the selected
signal processor unit, 



storing protocol information indicating a 10 communication protocol
determined,       determining one of the signal processor units to be
selected with reference to protocol information stored,        limiting a
process of rewriting protocol information while receiving electr4 c power,
and        releasing the limitation of the process of rewriting protocol
information when it is detected that the mobile electronic device is set in a
halt state by receiving one of a halt con-rand and a release command. 


