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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. Generatly, dn 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 bOdé The IC module has an IC

chip. The IC chip has a nomgl%le()rﬁe%‘?y S X}?%{Q S45sh ROM or an
elecirically- erasable:programmakle: reag-only \memeriE=ERROM mos1LE

capable of holding data even if no electric power is supplied thereto and a
CPBthatperfarcsOFarioLs 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 portabilitj*ahdcadntde $Sed for cohffdHiéation with the

external d icleS amg1 feﬁf Em com Iig%teesd %%erati%% pr ceesg?se.thuj_[tor]r(?r, it
is predicted that the 1C card can store information witfi op Secrecy and be
usegddor aseeytty system enonling, 2selestionic COAYPBICESINGE I iS-ommand

difficult to forge the IC card.
from the external device, for example, and a control
method cf the mobile electronic device.

Generally, an IC card used as a mobile electronic
device 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
excellent in 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 é security system or online
electronic commerce since it is difficult to forge the

IC card.

For example, an IC card described in Jpn. Pat.
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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. yansipiietand received via the antergg. Thefrequency, o

d encading
tion system and encoding system o € contacliess car

congactless |G seader/writer are: speified ageordingdo & Preset « ransmit
communication protocol. 15For example, as the communication protocol,

TyperAland ®ypeB dpeeified avdordingsto I8QNECL14448 1 Bype C
specified according, to ISO/IE018092 and the like are provided. For
example, d'fC FESIERMTREGEScHBad in SpRaPat. AppirtkaKachip and

Pubiealono- 2001312609 hatis  petentdogumen ol Japanese

Application can cope with a plurality of communication protocols destribed
aboveueenegrallyethereantactless I€card is-gonfiguiechtorcareespondde i city

one of the above communication 25 protocols. The communication
protegokustst- BPIeIC:Eard is filed at the timeof fssumnce bbthe Ignetic
carq,, Therefore, there pogurs a problem that the user must
The contactless IC card demodulates and modulates
data transmitted and received via the antenna. The
frequency, modulation system and encoding system of the
contactless IC card and a contactless IC reader/writer
are specified according to a preset communication
protocol.
For example, as the communication protocol, Type A
and Type B specified according to ISO/IEC14443, Type C
specified according to ISO/IEC18092 and the like are
provided. For example, an IC reader/writer described
in Jpn. Pat. Appln. KCKAI 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
protocols. The communication protocol used by the IC

card 1s 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, theré is provided a mobile electronic
device that 10transmits and receives data with respect to an external

device bsy Wifeles§ co nicat%onlénd includes a power squree unit .
?OS %S a E.ura l%ﬁ/ O cards 1 or &r. O C(\ﬁ)e with
configured to receive eiec c power from the external device by wireless

and:supphe glesticipawverdpmasnedive porions:of dhe mobile electronic
device, a transmission/reception unit configured to transmit and receive

data with respect to th& exterfalMdeice, @pllralitylof\SigiTal P¥ocessor
units (243)_configured to signal process according to different

communicéﬁ&?ﬁﬂﬁ&%@_fb %edﬁﬁkf_%‘?ﬁsﬁﬁfférq frd _Eb?ecjeﬂié%nﬁfﬂfé' an
transpygsien/receptiop unit; g determipaton _%Q’E%%’lfh@}x’{%d fo.determine a

communication protocol based on data received by the
transatissian/teceptionikiica selectionruniirconfiguredde select eneofihel a
plurality of signal 23processor units based on a determination result of the
detérpiihaton UEIEHd ®Eoittre! urtcokigl letitopatfornce Entrol
operation tygccau]?g lIhe transmission/reception unit go transmit and receive

data by us8 of te sigRal ProceSsor Unit salected By the' SelsEidh unit”*

there is provided a mobile electronic device that
transmits and receives data with respect to an external
device by wireless 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
devicé, a plurality of signal processor units (243)
configured to signal process according to different
communication protocols to the data transmitted and
received 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
processor units based on a determination result of the
determination unit, and a control unit configured to

perform a control operation to cause the
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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 progessor units-based op.a determipation.resylt, and 15 gheg@ém@

a control operation to transmit and recelve data Wlth respect to

exterak device by use of the seleated Signalqrecassen Uhitse 1 According
to one embodiment or the' invention, a mobile electronic device that can
furtheeenrlsdricetthe 20ebhvenience for the user and a control method of

the mobiIeEe!e taonic device can be provided, . Additional o%ects %nglh
advantages of the inveRtioh Wilt B8 sePorthIn e ds8&rstiohifick = e

follaws,and; part willbe gbyious from thedescription..ar may e 25learped

by practice of the invention. The objects and advantages of the invention

may.beiréalizetearndrobtainetely means of theninstramentalities antdi£5 -of

combinations particularly pointed out hereinafter.
signal processor units configured to perform signal
processes according to different communication
protocols in which data is transmitted and received
with 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
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 of the invention, a
mobile electronic device that can further enhance the
convenience 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
in part will be obvious from the description, or may be
learned by practice of the invention. The objects and

advantages of the invention may be realized and

obtained by means of the instrumentalities and
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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 aiag?am'for illustrating an example of
the configuration of a communication unit shown in FIG. 2. FIG.4isa

flowelaytigr lius @“ graces rolfghgéﬁ Lgshown in FIG. 2, ASFIC. 5

is a flowchart for | Ius rating another mp e of the process of the IC card

showprn FIGDRsDETAILER RESCRIPHEON QF THEMNY ENTION: Nows @ NG
mobile electronic device and a control method of the mobile electronic

device accbiding io bhe20ehilsodirdéntofhe invertibhusill betdeserised

in detail wijh reference to FIG. Lisa
ploG A Tor MGt e A SRR b he r%ﬁ%ﬁ‘%&ﬂaﬁoﬁa?sﬁo%fec

emﬁ@?‘i‘ége‘é@%@?&@%ﬂ&@ aneembodimentof this inyentionand.a ; o

control method of the =bile electronic device.
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.

FIG. 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.

FIG. 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
embodiment 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 mobile electronic device.

FIG. 1 is a block diagram for illustrating an

example of the configuration of an IC card processing
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FIG. | 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 variouys interfaces. The terminal device
11 controls the operation of the whole portion of the IC card processing
apparatus 1. 10T etdrisplay 12 dis Iaa%s various information items under

the TBRtOFof the tefminal dQVICE 11 STAE ReYbddtd A3 receivas An”
opegation by the eperatarofihe IG card, Processing apparatus 1 as an

operation signal. 15The card reader/writer 14 is an interface device that
communicatesswithvthel IC €ard.2. Theteard readeriwriter d4gesforms a
power source voltage supply operation, clock supply operation, reset

controPépération - ant ¢atd Hahsiissiciidceptiof bpefatibh 20WiP L2y 12,

respectto the IC card 2. . Theterminal device 11 in ut%varipu
comm n%s fo the IC ((::grddZ viathe Eé?”dr rle%ed“er/\‘/v%tgrn 4. For eié};neme,

when receivirg adata wiite gemmandifromthe carcbreader/writerslddheries

IC card. 2 performs a process of writing the received data into a

norwolatilememyeryinterfaces. The terminal device 11
controls the operation of the whole portion of the IC
card processing apparatus 1.

The 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.

The 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
with 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
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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, transmis‘sion?rec’éption circuit and antenna
(not shown). The signal processor unit encodes, decodes, modulaces
and dempgulajes gata Lo be ansmittedof L0rsceived with reshect 1o tne. o
IC &ard 2. The IC card 2 has a p?ura ity ot S|gna1fprocessor units”
corgespending tgvasious eempaunieation pratocoals ef for example, Type

A, IS, C. The transmission/reception circuit amplifies data 15modulated by
the modulatien ciecuit arehdata/received by4hé aatermat Theratermre ives
generates a magnetic field according to data to be transmitted and

trarf&ihits §4tato 1ERE Chrd 2. Etiher© tiP&ftenn YedbyhiesSdata
transmitied from the IC card,2 based on an.jaduced 20curtent generated

by electromagnetic inductionThe communicable distance of proximity
contaciiess /G cards clagsified agcerding: to theccogypurication protocols
Type A, B, C is approximately 10 cm. The card reader/ writer 14 detects
an [Creéard fiat 93 PreseAP25within ithe edmmtsicablé eistandeot shown) .

communicable range .
( %%e g%ékgl processor unlt encodes, decodes,

modulates and demodulates data to be transmitted or

received 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, B, C.

The transmission/reception circuit amplifies data
modulated 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
current generated by electromagnetic induction. The
communicable distance of proximity contactless IC 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
within the communicable distance (communicable range)
and performs a process.

In order to detect the IC card 2, the card



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 returfied fo the card reader/writer 14. As a
result, the card reader/writer 14 detects the IC card 2. FIG. 2 is a block

diagram, far jilystrating an %%%%%‘%@8&‘}@%%“4@%@%30@(‘ Qfthe IC card 2,

shon in FIG. 1. As shown'in FIG. 2,"the IC car as a card-like main

bodyr2l asé and Canodulg2eomiained:rin theymainbody-2ha hle 8z the
module 22 has one or a plurality of IC 15 chips 23 and a antenna that is a
part dkeomatunication Unit24. ThetiCchip 23 iahtthe anterria afee above
connected togeg_h,er and formed i{n the 1IC module 22. The IC chin

3 Inclibed & eommtiniatioR Uit 24, CPUZETROM 8. RAM 27° -
nonvolatilermemory 28 and.power 20s0urce yait 29. resggﬁ'se with

communication unit 24 is an interface that makes contactless

commasnication withirespeetto themmand from the IC 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 1s a block diagram for illustrating an
example of the configuration of the IC card 2 shown 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
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 chip 23 includes a communication unit 24,
CPU 25, ROM 26, RAM 27, nonvolatile memory 28 and power
source 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
transmission/reception unit.

For example, the communication unit 24 has the

antenna that makes contactless communication with
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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. Furt?er, the communication unit 24
includes a transmission/reception circuit that amplifies
transmission/reception data, demodulation 5circuits corresponding to

respgctive-communication protocals and,a modulationgircuife The: - rq

configuration of the communication unit 24 will be explained in detail later.
The €44 25 functionsaasaa central unitthaheontrois: thecwholerportion obh

the IC card 2. The CPO 25 performs various processes based on control
datd sk cohtrol probtamsestorediiftHe RONM 26°6rionvolatife ifetdry that

28. For exggnéole,&gerforms VaI’IO/US I’OC%SLSOGS %pg@gdlngé%g&gﬁm%%%

rec%f{}% JTrom e car%s f&réééé’ﬁwﬁte?iﬁ and créates’'data such

Gresppnse tthe processing resf. to FheROMi26 isanenvalatieion

memory that previously stores control programs, control data and the like.

TheoROM Q@lstomsctmtmgrdgmmsmmm data and 26theclikelagtithe t1on

magl%fag%luglngosntﬁ%%?ggtlsiglgog%oir%tegél 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 CPU
25 performs various processes based on control data and
control programs stored in the ROM 26 or nonvolatile
memory 28. For example, 1t performs various processes
according to a command received from the card
reader/writer 14 and creates data such as a response as
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
the like at the manufacturing stage and is incorporated
into the IC card 2 in this state; That 1s, the control
programs and control data stored in the ROM 26 are
previously installed according to the specification of
the IC card 2.

The 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
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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 thedc card processing apparatus -1
via the communication unit 24. Further, the RAM 27 temporarily stores a

program executed by the,CPY\25, . . FQtexanple; hengnvglatie. ¢

memory 28 is configured by a nonvolatile memory such as an EEPROM

or flashAR@Mbimawhich gate par bewwittenand tewrittenuTheinenvolatileni «
memory 26 stores control programs and various data items according to
theoperatfonal bility 100f tHEAIC edrdtE ot examiple, ieor@ivotatils ©gram
memory 28, praogram files anddg ta files are created. In each created file,
coneffé?ﬁ}‘lotge? m yantcin arous a%é items are written. The CPU 25 realizes

various pr%GéS&QMthfaxe@H@ngu%w%m stareddn the ponvolatile
memory 28 or ROM 26. The power source unit 29 receives radio

wavesffomthe ¢ard readeshwrité 14 andgenerates etdctromaiive 38RRBROM or

and an ogeration‘clock. The power source unit 29 20supplies the
&@&Hé%oﬁ%%%ﬁdQﬁﬁﬁaﬁﬁﬁ be written and rewritten.

The nonvolatile memory 28 stores control programs and
various data items according to the operational utility
of the IC card 2.

For example, in the nonvolatile memory 28, program
files and data files are created. 1In each created
file, control programs and various data items are
written. The CPU 25 realizes various processes Dby
executing 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
supplies 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 1s set into an operable state. A case
wherein the operation clock 1is generated by the power
source 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
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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. Blis ablock diagram for illustrating
an example of the configuration of the communication unit 24 shown in
FIG. 2. Aslsho nin PI&S. 3, the communication .unit2294 has an antenna
24f,E?Paanrs?ntlgsign/%g%ti%necil%ﬁ‘l'f%ngiléﬁglepr%%égsor unit 243 and
selection uynit;244, The antenna 244 is configured by a cail, farexample.
The antenna 241 transmits and receives data 10with respect to the
anternnapi theocardireaderifriter.r Bhe transrission/reception cecuiv242nit
amplifies data. The transmission/reception circuit 242 is connected to the
antéAn& 22T TRE I1Stkansmission/reception circuit 242 amplifies data

;g;ﬁi’sa:i%“l%eo%%“dfﬁa?%"."”t?,r 1¢and data iransmutied to the card 5
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
with respect to the antenna of the card reader/writer
14,

The transmission/reception circuit 242 amplifies
data. The transmission/reception circuit 242 is
coﬁnected to the antenna 241. The
transmission/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 transmittedwor
received 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
communication protocols of Type A, B, C.

The signal processor unit 243A 1is a signal

processor unit corresponding to the communication
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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 &fZTyp_e A, 3,C.  The signal
processor unit 243A is a signal processor unit corresponding to the

co ication_-pr ol of Ty, ion of Ty ISa 15
o A6 ST Koy (ASK) 100% TockTadon Sasiem Fornes the ™

encodingisystenief FyperA isMedified (Miller. 5Thexsignalprecessor upittem.
243B is a signal processor unit corresponding to the communication
profocol b Fypé B Thedneduiaticn systenPéf TypeeBis an ASKl16ded
modulation system. Further, the encoding system. of Type 3 is Non

Return t§ Zero (NRZ). iuThe signal processor unit 243C is a signal

DFOCGSSOVT&{@ coreespendingte 5@% gommunication Her%C_OJ; of;hyne C.

The modulation system of Type C is an ASK 10% modulation system.
Funthercthesencading systemeciobypei@ds Manchesteoribbhecsignaln
processor unit 243 performs a process for data to be transmitted or
rec@ﬁ@aqﬁqhegﬁg ype B. The modulation system of Type B 1is

an ASK 10% modulation system. Further, the encoding
system of Type B is Non Return to Zero (NRZ).

The signal processor unit 243C is a signal
processor unit corresponding to the communication
protocol of Type C. The modulation system of Type C 1is
an ASK 10% modulation system. Further, the encoding
system of Type C 1s Manchester.

The 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 unit 244 selects a signal processor
unit 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
signal processor unit under the control of the CPU 25.

The CPU 25 determines a communication protocol
used for communication based on the received start
command. For example, the CPU 25 determines a

communication protocol based on the format of the
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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 25tised for communication based
on the received start command. For example, the CPU 25 determines

Cm?g%%@%ﬁ@”&%ﬂ%&@&bas%%%Qﬂy%ﬁ”%ﬁ%oﬁ¢@ 2@3fud®€¥hns as a

command. That is, the (FRU 25 functions as a determination unit. The
CPtk2= maynke configuted to detesmiriia Lo mmuynicaticroproienot basech
on flag information relating to the communication protocol of a
SCOMMERIERHBN DOfESIRAL 53 A tRIhSATISSOR-SidePdé\ice. SWhén 29

dagg?g@%%@Q%@“%@?Q&E%QC%%ﬂ%%e communication protocol of a

communication object, that is, a transmission-side
device.

When determining the communication protocol, the
CPU 25 stores information (protocol information)
indicating ﬁhe thus determined communication protocol
into 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
received command, creates response data and supplies
the same to the communication 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
14 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
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
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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 amé to the comninication unit 24.
The communication unit 24 encodes and modulates the response data by

usq pi the selected Sigm' PP%%Sé%rs‘é”“ nd ransmitg ﬁ@%&%?a%‘@f&%ﬁh%an be

card reader/writer 2014 by use of the anténna 247. When receiving

datacof & caramunication pretocokdifferant from thegommunicadon. That
protocol indicated by protocol information stored in the RAM 27 while the
protGool Ifermatsreis Ssteredria e RIAM 271 thiedCo R5icald Ditednsits

, . F ..th tents stored in the RAM 27
o<B1 WHEA oy % IACIE hobier TR IS Hodr SourcE ATS9 14 14

- intgreupted In fhis gase jpratocol infgrmation-can be Lewriien when e

electric power is supplied again. That is, the process of rewriting protocol
informatioh Staredhe they RAN 27 iis Substantally limited in a Sstate in
which electr,icigower from thf power source T

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
a 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
of 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, 1t is set into a state to wait for reception of
a start command (request command) (step S11). In this
state, 1f 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 prétocol into the RAM
27. The RAM 27 functions as a storage unit of protocol
information.

If the communication protocol 1s Type A, the
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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 communi_catigg:prgtocol used thereafter based
on the first received command. IG. 4 is a flowchart for
illustrating a process 150f the IC card 2 shown in FIG. 2. When the IC

carg.2 receives & magnetic field fromdhe cardreader/ writerddand unit
generates electromotive force, it is set into a state to wait for reception of
a starg pommanesrequestcommand) (steprSil)c it this: 20state; dfcthe ¢C
card 2 receives the request command (step S12), the CPU 25 of the IC |
carbvPBefermfiedia Edrmuniddtion Profotar e 380 Faier Ahe 'CPE

25 stores information (pratocol infarmatign), indicating the thus ined
corﬁﬁﬁj%i(gdtioﬁgp?of%%g into the ﬁﬁkﬂtzgg% . ﬁﬁeg%g%lézg @unc?%e?l%%% a
storage-unit gf-pretacol information. dfdipe communisationr: proieealis Type on
A, the selection unit 244 selects the signal processor unit 243A
conpesponding toth wommurisation prdtocol of TypeA (step $14Y.dftthen
communication protocol is Type 6, the selection unit 244 selects the sign%lhe

5PRCESSGH Unit 2435/ Erréspanitiing*fo the commbfitatiorr - <"

signal processor unit 243C corresponding to the
communication protocol of Type C (step 816).

The 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 S17).

The IC card 2 is set into a state to wait for
reception of a selection command or halt command (step
S18). In step S18, when the IC card 2 receives the
selection command, it performs a normal process (step
$19). That is, when the CPU 25 receives a command from
the card reader/writer 14 in this state, 1t performs a
process corresponding to the received command and
transmits a response to the card reader.

Further, when the IC card 2 receives a release
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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 i fornfation. The communication
unit 24 subjects the request response command to a signal process by
using the signal proce unit selected by the selection unit 244 and .
rarHC TS roLstoing et 1odns At resterurier Th (hds 917, The
IC cayd ZJs:set o aistatestoamait for 20secentionof a-selectioncommand =
or halt command (step 318). In step 518, when the IC card 2 receives She
seléctibh comrmandsit perféeis a nokfimat prictessl{step519) Cliwtigl 1s
when the CPU 25 receives a command from the card reader/writer 14 in

thisState? ft perfofims d'25process EorrediioHiiiy to'theteceived s @ normal
comypand and fransmits g Lesponse 1o the gard reader. Further, when the

IC card 2 receives a release command (step 520) in a state in which a
channel isestablished ait releasesdhechannel and isiset intoa kalkstate g,
(step S21). That is, when the channel is established, the IC card 2
repéaedh perfdtths’a herMialtbproéessiuriti BrefdasecconshaRd ¥ 1) -

received, Also.if g gl command s eceived i Stgh 518, G SAE2 9 .

set into a state to wait for reception of a start

command (wakeup command) again (step S$S22).

In step S22, if the IC card 2 receives a start
command (YES in step S23), it performs a process of
step S17. 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
protocols. The IC card 2 determines a communication
protocol used in data received based on the first
received command. The IC 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 1s, according to this embodiment,
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If the IC card 2 is set into the halt state, it is set into a state to wait
for reception of a start 1:0command (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 readerAnriteF 14. According to the
above embodiment’, the IC card 2 includes a plurality of signal processor
units corr%spoggiingnto the resp: ctive gor%rgu%iggti(in ZO%r%oCCé)Is Thgz IC

C ro S can ed en, the
carﬁ%&ermlnes a cc?mmunlca ion protocol use |nyda areceived %ased

on thefirstreceived-command - fihe, ia gard-2 selestsithe signal procassor
unit used for the process based on the thus determined communication
protogohuAs aaesult; apsingledClcard cahdhenaseditocopeiwith atpygralignd
of communication protocols. That is, according to this embodiment, - 17 -

corﬁﬁ]ﬁﬂicﬁﬁaH]ﬁ?gto%l_%%%n beAﬁeély%ee?éE[ d whefthe t&eflfizesthe ©
card without fixedly sefting fhe ,communpication Qﬁoéo%%%g}%%qce of the

manufacturing stage and card issuing stage. As a result, a mobile
elegteenic Sdevigedhat-can furthereaharce the casveniense of theouser
and a control method of the mobile electronic device can be provided.
Thisifiventiofids nBElimitey tolthé -embodiment described above. In the

above embodiment, the 10configuration in which the process is performe
by fﬁis anentgon g% not ilmyteé tg the embo gmen

described above. In the above embodiment, the
configuration in which the process is performed by
always using the same communication protocol while the
C 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
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
FIG. 2. Steps $31 to $43 shown in FIG. 5 are the same
as steps S11 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.

That is, when a halt command is received in step
S38 or when a release command 1s received in step 540,

the CPU 25 of the IC card 2 is set into a halt state
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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, 5is a
flowchart for illustrating another exa”mplé%f the process of the IC card 2
shown in 20 FIG. 2. Steps 331 to 543 shown in FIG. 5 are the same as
stngtS&gt 4SLZ>3.shown in FIG. 4. The operation of the IC card 2 shown in
FIG. 5 is ditferent in a process transition made when a start command is
received ipthe, halt state. 2&hhatis, whesea halt eompranchisireceiveddn it
step 538 or when a release command is received in step 540, the CPU 25
of the |€edard 2ts set imitd Achalostatel t 18a(stepBA1) \Whepfthe |6 card
2 is set into the halt state, it is set into a stat%kto wait for reception of a

Staﬁomma&)% IéﬁaliFesqﬁe%?%%rﬁnanO orwv% ee% é:OOrﬁhry%%% aﬁgﬁl(gtef)Step

5542)>y . 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

communicatien protecoltiased oretireireesived commancd(step$3BYES in

Further, the 10CPU 25 rewrites protocol information already stored in
step S43) in step S42, it performs a process of step
S33. The CPU 25 determines a communication protocol
based on the received command (step S33). Further, the
CPU 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 1s 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
becomes 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
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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 p"erfo]n%ed," it becomes unnecessary to
turn OFF the IC card 2. As a result, it 20becomes possible to further

enhanc$ .theé:onv%nience of the user. In addition, the communication

aéDCp 1Cd [1501’1 .. . .
protocols can be set in correspondence to applications. Generally,

applications-aresstargshia the mopypelatile memory-38 dindhisrcase, ieded to
nonvolatile memory 28 functions as a storage unit that stores a plurality of
applieatarsnand managenseritdnfomiationiiterns of thesrespettive 1r9the
applications, For example, an operational condition is added t

maRageRentihfotniAHORof applicatiohs StEradif e ﬁSﬁv&ﬁﬁl@prgéimory
28. Iaforpation,fot example, csigliondine Gf commuiication, protapol
Type A", "selection time of communication protocol Type B" or the like is
addegktddhe above Dperationab eanditiars ¢ 1 oWheninbdarmiationeef B” or
"selection time of communication protocol Type A" is added to the =
100perationst cofidifidd of theomahnggémereinfoifiationBithe apphication™ -
A, for exarwgle th.engPU 2% deterglirne\ssvg ether. or n;!ti%rotocgl

information medri‘cajtlngqlrfbae ASs'stored in the RAM 27 at the execution

time ghthe-application pr-dhe LR U2ppxecutesstheapplication A<lSonly

when protocol information indicating Type A is
operational condition of the management information of
the application A, for example, 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
only when protocol information indicating Type A 1is
stored in the RAM 27.

By thebabove setting, the applications that can be
executed for the respective communication protocols can
be limited.

Further, 1t 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
of 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
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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 examble,%@nen‘a command 250f
communication protocol Type B is input in a state in which the channel A
is acl:lgcated .ltg acgrlnorp]unigaté%ncgrlotqpol Tyge A, the IC card 2 allocates a
channel B t6 “Gommunication protoc%P‘?ype’ B. As a result, for

example, the 1€ card 2 suspends oraegssLOf the chaanelA-by thesadiarys
commands on application. The IC card 2 can execute another application
by aseofthe channet TchanAs dedcribedtalsover the IG card2padorss on
respective processes in an independent stare by setting status information

indicRErd B d@e of progress GFF ProceS8 Angi56tocol mfsHation
indiggzgqqgalt%g@% ﬁgrgn'g@icta}gigncg{g@g&fqg .each channel in the IC

card 2. Thus, a mobile electronic device that can further enhance the
convenienge ofthe-usersanta eostrolynethnd ofihe =bile elettronic

device can be provided: 15In the above embodiment, a case wherein the

ggﬁﬁspective processes 1in an independent state by setting
status information indicating the state of progress of
a process and protocol information indicating a
selected communication protocol for each channel in the
IC card 2. Thus, a moblle electronic device that can
further enhance the convenience of the user and a
control method of the mobile electronic device can be
provided.

In 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
correspoﬁding 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 occur to those skilled in the art. Therefore,
the invention in its broader aspects 1is not limited to

the specific details and representative embodiments



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 comm’uniga ion protocol_ Additional
advantages and modifications will readily occtr to those skilled in the art.
Thereforg. thejinyention in.its hroader, aspects ks natlimited to the specific
detalls and representative embodiments - 21 shown and described
heneiry Accesdingly s variousomogifications: may hedmade withgut debarting
from the spirit or scope of the general inventive concept as defined by the
appehdettclaims and thetrfedlivalgftse MESLL PP VY HAT FSPT as
CLAIMED IS: A mobile electronic device that transmits and receives
datg%v%lfhnreegsp%& t%)héen externa %vﬁ;%%lymv?/irgfé%s %%r%ﬁunelgéltllo‘ﬁa}%en s
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,
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a plurality of signal processor units configured to signal process according

to different communication protocols to the data transmitted and received g Lp

by the transmission/reception unit, 15a determination unit configured to
determine a communication protocol based on data received by the
transmission/reception unit, a sel~ec£i§)n_unit configured to select one of
the plurality of signal processor units based on a 20 determination result
of the determination unit, 12 [ unjt 'g%@d to performs a
control operation to cause tﬂe transmission/reception unit to transmit and

receivejdatazpyidses okthe sighat pracesser unik selestedciys therselection
unit, and 23a first storage unit configured to store protocol information

nelicatingsa dernmunidationpsprocd| deteamiredtisyihe determinatidry unit,
MC - 23 - wherein the selection unit determines one of the signal

BiocRsE6 UM BE SRR it FEtEret_96 protocol information
stored In the /st IgIAASHNh ALIARSERLIES TRt StORge Ut it 2y o
process o

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 configured to
signal process according to different‘communication
protocols to the data transmitted and received 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 processor units based on a
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

a first storage unit configured to store protocol
information indicating a communication protocol determined

by the determination unit,
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b rewriting protocol information while receiving electric power from the
power source unit, and releases the limitation of the process of rewriting v

: . S . : .Y MCSLLP
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

pluralty, of applicafions and managementinformation of the fespegtive,
appllcatlons ana n W%IC%’] the'l managemen?lne?ormarljtlon storedpln t

secpnd stgrage-unjbincludes dnfosmgation thatdimits an; @xeckdion raeess: o

of the application for each communication protocol. 3. The mobile
electronicldevicecaoeotding te ctlaimdl, whérefh the cohtrotamie ghocates , and
channels to the 20 respective communication protocols and performs a

procl:esgkfﬁrréafcrh (,tﬁé%ngi‘% rst .ﬁtﬁﬁaﬁﬁh‘olurﬂéﬁoa jd’f‘latrﬁoﬁiIeE%ﬁe?;?rBﬁicOf
deyjce including apluraity; of signalprocessor vpits. that perform.signal - ;

processes according to different communication protocols in which data is
ansmittedoand resepvedavithsiaspest thanr pxternal gdevicedaswiraless

MCSLLP - 24 - communication, comprising: determining a
esmptunicationqrotdtel basetbonr dafa revehiediframiie estephalideiioanat ion

selecting one of the plurality of signal processor 5 ynits based on a . ,
TBfhmirion BN S BerBiin o B St Taremieaiae s

eceive datayith respeettoghe externaldeyvies, by yse of the seleciedang and
signal processor unit,
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
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
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
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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 MCSLLP
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 receivi -
communelCthon\,/mggnqgrqsaipl%lt: con-rand and a release command.

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,

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
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 electric power, and

releasing the limitation of the process of rewriting
proﬁocol information when it is detected that the mobile
electronic device is set in a halt state by receiving one

of a halt command and a release command.



