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.- 1 TITLE OF THE | NVENTI ON MOBI LE ELECTRONI C DEVI CE

ND CONTROL METHOD OF MOBILE ELECTRONI C DEVI CE

BACKGROUND OF THE | WVENTI N 5 This i nventi on 1ol aJRIITIN]
to a nobile electronic device that perforns a procesg

in response to a command fromthe external device,

for exanple, and a control et Nod of the nobile

el ectronic device. Cenerally, an I C card used as a

nobil'e electronic 10 device has a_card-li ke main body
formed of plastic or TtheEl PReTHRIIHKENEIRYduUI e

oroeg g el De B2 OBl To Gl o088 B0 o Cron s

flas Eﬁ%& n trically erasabl e programmabl e
readg%n y %&%@rSE?gegEEPRCN® capabl e of hol ding data

even i-f no el ectri gaREMRIUNS SVPRIF edierghe and a
CPU that perfornms various operations. For exanple,

the 1C camgiissialeh€iear delllt LOMOEMHWH QR electronic

| SO I EC7816-1 part 1, 2. The ICcard is 20 excellent

i n paetabel thytapdreapmbeaugpedcksls GaNFERILGAlcOR Mat R ommand
the external device and perform conplicated operation
procéssmesthEupkhernait degicpr, edioct edampat,t hed @ ecand rol
can store information with top secrecy and be used

for mesbedrpfytbpsnemioe edkictegonic device.

59159*

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 opefation processes. Further, it is
predicted that the IC card can store information with
top secrecy and be used for a security system or online
electronic commerce since it is difficult to forge the
IC card.

For example, an IC card described in Jpn. Pat.

*G00002*
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25 electronic conmmerce since it is difficult to forge

,the [1C card. For exanple, an |IC card described in

Jpn. Pat. ~IITHIIHMILI T1HEL 1 1F T 11 ~1l~ *30002*
2 Appln. KOKAI Publication No. 2000-123121 that is a
pat ent docunent of Japanese Application can transmt
and receive data by wirel ess conmuni cati on. The above
contactless IC card has an IC ciipand 5 antenna. The
contactless I1C card is operated by causing the

antenna _of the card to generate electricity

el ectPBAEgNEPKBT] Rukétican iion N@sp@@@@-ﬂ@3é2daqm@¢los a
field generated froma reader/witer. The contactless
| C cBPEeBENBAGHAFES &Ad IRBATE&CeSPPIG C@ata ™ ks Hrnemit
and re%elved via the %ntenna The frequency,

noduf& Sﬁcgﬁg?eﬁﬁgﬁd En¥ddEdGSSy SCER C@ﬁéd“
tl |C d d t
cont ac e?le sard and a gon ag;]ess f% rea eﬁé#rlhlp nd

are speci d “accor ding °to-a pr eset”

pr ot 989'&11’1%5 F%eeé%ge?%u%% sthe &2 Uiy ng; %%tedt by

pr ot ocol speci |ed ac

| SO LEGL44 3thgygﬁtgnn%p%%'E%%dcégﬁog WP ate electricity
| SO I EC18092 and the like are provi For exanpl e,

an |Gyraaéetkthbﬂétd%Sthﬁ%@1ohn1%p&es%@hsewﬂg 3 magnetic
KOKAI Publication No. 2001-312699 20 that is a patent

docufiertldotjedapanese fAppl bcaktkarrganriteapne wWith a
plurality of communication protocols
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. 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
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



descri bed above. Cenerally, the contactless IC card is
.configured to correspond to one of the above

comuni cation 25 protocols. The comruni cation protoco
used by the IC card is fixed at the time of issuance
of the I1C card. Therefore, there occurs a probl em
that the user nust - 3 posses a plurality of IC cards
in order to cope with the respettive comunication
protocols. BRI EF SUMVARY OF THE | NVENTI ON According to
one enbodi nent of the invention, an 5 object is to

pr ovPa€ S§SmabPle rélléétrr e & Cdednsts timtordsan Hauradper with
enhance the convenience for the user and a contro

met h&8Sof SERE SrdbEl & OBFERL G dRAXE CAccor di ng t o

one enbodi nent of [ Lon here is provided a

mobi | e eIectroniCBEEEchgﬁﬂéhglgEi&5%5&#W§N§HQN

recei ves t . respect to an external . device b

Wi rel ess %%ﬁ%ﬁ:\r%lc it(;%n %gﬁ d elmgoc Cpuld%:esnta optgv\%hre Holirteon an

uni t eentigysed g %r%%ﬁ%%v% &l %ig%ﬁ%ﬁg%nﬁxpﬁeJﬁgﬁmﬁhat

external device by wireless an ectric

to respegtir¢®cROkhin@Rs 0k hthe JmRid & flLHd0nNiG 1Rer and a
device, a transm ssion/reception unit configured to

t r ansoint: rand megeicve fdatha Wddl Ireespeait ddh theiaxter nal

device, a plurality of signal processor units (243)

confi gur eddoo rsiigralt rooee ssutaotiorehi hp £ ool fifrereadion,

comuni cation protocols to the data transmtted and 20

r eceitiiedeby st ive otviiaiesivias siotmi/lree cemtd taroruini tdevd ce 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
device, 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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determ nation unit configured to determ ne a

.comruni cati on protocol based on data received by the

transm ssion/reception unit, a selection unit

configured to select one of the plurality of signal 25
processor units based on a determ nation result of the
determnation unit, and a control unit configured to
performa control operation to chuse the - 4 -

transm ssion/reception unit to transmt and receive
data by use of the signal processor unit selected by

t he §éﬁééﬂﬂéﬁlﬁﬁ/ﬁecﬁﬁﬁﬂﬁ@rL”@dbdrﬁlwﬁ?ﬂ&&kﬂuﬁﬂﬁnrecelve
enbo |nen of the_5 inventiaon, there is provided a

cont P8I mB¥h8§ S0P fa *hifobied Sl St déiiide Sa@cted by
|ncIH gs %lglgrallt% %f si gnal processor units

100 .
conflgure 0 perforn1s|gnal processes accordlng to

d|ffer_ent %@ C%tc'c% éi %@Ottocoinoﬂ}{% Cbho 1a}rt1eant of the

transmtte receive h res ect

ext ef pakndewnce th W rel 3% 1CRIETNI & qbéggdnkp%gat

determ ni ng a comruni cation pr ot ocol

recemypd 1£r emethe cextenaal cadeviLae.i nsehgelsd ng éﬁlty of
the plurality of signal processor units based on a

det estrpnatli proressbtr, vand s1% PErfIMENG A LRI signal
operation to transmt and receive data with respect

t o t heocerseesakcdevidiegbyouse fofetdme cominretied tSicgnal
processor unit. According to one enbodinment of the
i nveREPEACOES Apbivhé cel detronisc tdewvispe titleat acah received

further enhance the . _
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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20 conveni ence for the user and a control nethod of

.the nobile electronic device can be provided.

Addi ti onal objects and advantages of the invention
will be set forth in the description which foll ows,
and in part will be obvious fromthe description, or
may be 25 | earned by practice of the invention. The
obj ects and advantages of the ihvenhtion may be

reali zed and obtained by neans of the
instrunmentalities and - 5 conbinations particularly
p0|nF@BbéUﬁth@Pé|ﬁaFFéPulaBRWEPODE$@R|PWUJH&yeranter

SEVERA DRAMVNG G_1 bl o
di agr ARG Dﬁ%cawgﬂw ¥ st St OF e oRanTNG
configura ctroni

accor di ngtFtlgn gf grrﬁo lr?gl)f?l ey rﬁnbcfiorﬁléﬂt%iuoﬂ"raatﬁd‘% an
contgg%mggghgg QLetESH$QBF&%t§|eCtr n'%o e |c% égéaqagc

is a diragram ustratlng an exawp

CoanQUE@E'QECQ?d%Hglgbcéﬁg showa ik PG 11y 51QH§;%tlon

3 is a block diagramfor illustrating an exa

t he ganf kgdekati-en ﬁ%tao@06EUQM%athﬁ1%nbued¥y8M1d Revice.
FIG 2. FIG 4 is a flowhart for illustrating a

process 6fiGthe LE eabdoshowidgran Gor2.i 1t FdrGtind san
a flowhart for illustrating another exanple of the
processmpfet hé 'ElBecaprdfshowa tiionFlo® ad. ICDEBAI EDown in
DESCRI PTI ON OF THE | NVENTI ON Now, a nobile electronic
devi €éGand-a contro

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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met hod of the nobile electronic device according to

.one 20 enbodinent of the invention will be described
in detail wth reference to the acconpanying _
drawings. FIG 1 is a block diagramfor illustrating

an exanmple of the configuration of a nobile _
el ectronic device according to one enbodi nent of this
invention 25 and a control nmethod of the nobile
electronic device. FIG 1 is a block diagramfor
illustrating an exanple of the configuration of an IC
car dappecessing 6haappamatiusi datdatw COMMaNI TAt €5rav 2 h
an |C card 2 according to this enbodi nent. As shown

i n FREcordippetpCtéasdepbockssimy. apparatus 1
includes a termnal device 11, display 12, 5 keyboard
13, card ﬁéaé@PP%WPf%ﬁqiﬂ dnd tihe I keardheroeess had
devi ce 11 has CPU, various nenpries and various

|nteFP88§§tu*f’hé tléFRnuﬁlsls Geviganial i ep sllhedlsplay 12,

f e whal.e ortlo of the |IC card _
o ocee YR Xanpdr ar e as o36 i ch s oy il dyie

vari ous i afar %@trﬁng@la}h%&%mundﬂ A€ £opbhol O € nemories

term nal device key oar

oper ahhopabyotibe ; gperateL sof 1{&@{%9&@ essing
apparatus 1 as an operation S|gna

readebhwrbler thd boeaBtiipherdace, dew s féc§$¥¥1on of the IC
communi cates with the IC card 2. The car

r eadenkwr precet4 iper hppasaa Jrower source vol tage
suppl y

The display 12 displays various infqrmation 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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operation, clock supply operation, reset contro

.operation and data transm ssion/reception operation 20

with respect to the IC card 2. The term nal device 11
i nputs various commands to the IC card 2 via the card
reader/witer 14. For exanple, when receiving a data
wite conmand fromthe <card reader/witer 14, the IC
card 2 perfornms a process 25 of Wwiting the received
data. into a nonvolatile nenory. Further, the
termnal device 11 transmts a read conmand to the IC
card?2 t dhpei@raanalf demitcke UICrearfeb rms7 vaz.iclise processes
term nal device 11 performnms various processes based
on daB&cfecsi fédef reretiNed Erear dhe Ttheadsr & -
reader/witer 14 transmts and receives data with

respect td h&IE cardes B’)F%errelle‘]sstr?rt%?ﬁﬁﬁmadﬁ ixfgreives
F th / 14 h
S gnif t B BUEBCEReRREE €8 PadlRe St redbptiion testoui ¢

nconbh U cahge™ mod aﬁ %?%%Le‘" i e ihia 1o

be t t & eiyVv t:h t e IC
oar - 5oSEy Ve O 30 RERC RV Rl A e BltS

pr ocesaekmiRist Hngeeeprendi kY r &0 tV&HOUStenna (not shown).
comruni cation protocols of, for exanple, Type A B,

C. The tr anemssginen/ eeeplsistr Girdidlidnamyd f ieksddatsa

15 nodul ated by the nodulation circuit and data

r eceinpedlaliy st hadakkeonal aths akitenna genenatresiated or

magnetic field
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
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according to data to be transmtted and transmts data

.to the IC card 2. Further, the antenna recogni zes data

transmtted fromthe I1C card 2 based on an induced 20
current generated by el ectromagneti c i nduction. The
communi cabl e di stance of proximty contactless IC

cards classified according to the comunication

protocols Type A, B, Cis approXimately 10 cm The

card reader/witer 14 detects an IC card 2 that is
present 25 within the communi cabl e di stance

( comffFidearve itgigd)! rameaerd oy nsran Prideess. star orgenmand
to detect t he IC card 2, the card - 8 reader/witer

14 r dp&dt SRV FandfE & ﬁ%ﬂa%mmﬁjﬁ( Lcd?““@é%ééﬁp@e the
d, K r t I ke n
con ety Vot SHOER LT ot i o7 e avore
I .
the I 8RRy e RS T et i i e 1o
the start commnd draomd he { 'Scﬁpége’?ﬂs ]_[%e&grpgg fon

the card reader/witer 14. As a resu

r eadeldswddrer ol4 rdetsealrs thenmEar b+ 1 CiC 2cal§j aZ is

bl ock diagramfor illustrating an 10 exanpl e of
conf irguitratieon tef thke da@carah R shomnedmn 141 Gadl. 5 %esult,

shown in FIG 2, the ICcard 2 has a card-like main
body t2k ard danr<a@enmoulie 2?2 Icomtatiareds ithd MEC maddy 2.
body 21. The I C nodule 22 has one or a plurality of IC
15 chips Z3Gnd asart érimeckt hatagsam far tibfustrating an
conmmuni cat 1 on .
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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unit 24. The I C chip 23 and the antenna are connected

.together and forned in the I1C nodule 22. The 1 C chip

23 includes a conmunication unit 24, CPU. 25, ROM 26,
RAM 27, nonvol atile nmenory 28 and power 20 source

unit 29. The communication unit 24 is an interface

that nekes contactless communication with respect to
the card reader/witer 14 of tHe IC card processi ng
apparatus 1. The comrunication unit 24 functions as a
25 transm ssion/reception unit. For exanple, the
conmBiRFREEF oROURNE 28rRascpREL/HAt&ffa lBhal reedC card
contactl ess, conmuni cation with 9 respect to the card

r eadBF PGFPEERI 13PBRIERES| &- caF&rtﬁﬁéce§§ﬁn§ogﬁﬁéﬂ§@u§°n

. F t t t 24
trangaﬁgg?on}rg%ép?loﬁ g??égﬁfsﬁﬁép/rgﬁ%g OQSCerUlt that

trang QQérfészgmes%k%eq ngg%ahg%g 5 G %wlta%lon

corres |ng O respective co catron’ pro

and @1HEQH£§tthrEEEBHHEngTQ% @ EQQEQE'%%mﬂa fangon
communi cati on unit be exp ai ned detal

| at eproTbec CPUaRE BunetiLoAS ias aieentkol @%btcbﬁﬁgg%gation
controls the whole portion of the IC card 2. The U

25 peff ohascvaninisaptiocesses based1onbeoriipQlaitatia in

and control prograns stored in the ROM 26 or

nonvdeatilelatmenory 28. For exanple, it perforns

various processes according to a conmand received

fromthe ¢apdCPU 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, it 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 memofy 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 is, 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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15 reader/witer 14 and creates data such as a

.response as the processing result. The ROM 26 is a

nonvol atile nmenory that previously stores control
prograns, control data and the |ike. The ROM 26 stores
control programs, control data and 20 the |ike at the
manuf acturing stage and is incorporated into the IC

card 2 in this state. That is, #He control prograns

and control data stored in the ROM 26 are previously
install ed according to the specification of the IC

car dR2M 28 TREPRARE21Yi staresl geitlee nemedraed s émieng C

as a working nenory. The RAM 27 tenporarily stores _
dat a2t HaPrP&CRSW Br 6PB3SA/ Usy 1t Wd acpe2mommynication unit

exanple, the - 10 M_27 nporarily stores data
recgpéed %Pﬁﬁp?ﬁe Fgé 8§Md53r6@&&9%ﬁf%ﬁﬁxﬂ%&%@5f-ﬁ%?gram
t he conmuy gga%gonh%nkgp g . Further, the RAM 27
tenporarriy stores a ogram executed by the CPU 25.

> For ex a@cglge exbi® 1aonyelatil & o'TL‘r:“a;EDlrlye %n8enilosr Y 2|':8EF}ﬁC]\/I

confi gured by a nonvol atil e nend such as

or Ebﬁ%hg&@@hiBy“@iﬁpnqeﬁgtgqg @%ﬂ@gft§HEﬁﬂgé an EEPROM or

rewitten.” The honvolatile nmenory 28.” stores contro

progragshandm Yarvaushdakaal e RCGANdNRG, o d hewritten.
operational utility 10 of the IC card 2. For .exanpl e,

i n tfieenopuobatitiéenerooy y288 pregeaamcdrdres andgdahd and
files are created. In each created file, contro
pr ogvamgoanddedri casmdabacbtrelimaar® the operational utility

of the IC card 2.

For example, in 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
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. Wheﬁ
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
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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mﬁitten. The CPU 25 realizes various processes by 15

.executing the programstored in the nonvolatile nenory

28 or ROM 26. The power source unit 29 receives radio

waves from the card reader/witer 14 and generates

el ectronotive force and an operation clock. The power

source unit 29 20 supplies the generated electric

power and operation clock te vadi ous portions of the

IC card 2. When supplied with the electric power,

each portion of the I1Ccard 2,is set into an operable

st at eepAreaseéy Whmemeichet bewepersatumre amiak 2%

generated by the power 25 source unit 29 is expl ai ned,

but the cFdEk maysbe bdagpl idsichFranm fdre idxtuertimating an

Further, a clock generation unit that generates a .

cl ocRX8&AR1BeCpr 6VPrdeaNfigpratdaparadt dihg facomurieasowesy unit

sour upit 29. ELG is a block diagramfor

illuggrﬁgPH@ aR fékanple of the configuration of the

conmuni cation, unit . 24 _sho in FIG 2. 5 As shown i .

FIG 3, thé SBIni Cat Lo i t° 4?%%““%?%%@154%4 nas

transm ssi e ti [ it 24 si.gnal process
D e R T S

unit ection uni e
confgyned B¥oReSabl uhE 28%aMRle.<hedantenna 24k 4
transmts and receives data 10 wth respect to the

ant enna ofrhkhenganear eader/aMdd i gded M a coil, for
transm ssion/reception circuit 242 anplifies
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
connected 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 transmitted or
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 is a signal

processor unit corresponding to the communication
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data. The transm ssion/reception circuit 242 is

.connected to the antenna 241. The 15

transm ssion/reception circuit 242 anplifies data

received fromthe card reader/witer 14 and data
transmtted to the card reader/witer 14. The signa
processor unit 243 encodes, decodes, nodul ates and

denodul ates data to be transmitééd or 20 received

with respect to the card reader/witer 14. The

encodi ng systens and nodul ati on systens of the

r espBEPFOECEoRfURYRAL Pon BINGt ovolug sariendiskissreentof Thype A is
IC card_2 includes a plurality of signal processor

un|t§nzﬁ§ﬁlﬂ6u§23§PéSFr§§§éﬁ@'d@sﬁd t@@°ré§€éé@ﬁ%@n2§YSLem
ation rotoco s of Typ C. The signal

prgng gPeﬁan §4§RCO§1893|§%§Fm ﬁﬁog§§§oﬁ g fodified

corrgspo glng to the comruni cation - 12 protocol of

Type % % nmodul ation system of Type Ais an

ATDI 1 Ui Lt | 89CASQ. 1 0gaoubati on, svst e

Furt her, e en syst em of

M ||§Eoc55§8§ §h9€aEOQE%%%%%@En%n“% 243B dognr8icgnalon
processor uni t Correspon i ng to "t he conmmuni cati on

prot peetoeb1TypeTBpeThe NGl adaen asyshemfchyRe Byt B is
an ASK 1096nndu|at|on system Further, thé encoding

syst em pfkType BoitslhendoRetsyisit e Zﬂu@t@lNBZ) +hE0 ebR®ding
signal processor unit 243C is a signal processor unit
corregpoadi ng Tgpeh& cemivm Gattivam 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 is
an ASK 10% modulation system. Further, the encoding
system of Type C is Manchester.

The signal processor unit 243 performs a process
for data toc 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
2437 to 243C. The selection unit 244 selects the
signal processof 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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protocol of Type C. The nodul ati on system of Type Cis
.an ASK 10% nodul ati on system Further, the encodi ng
system of Type Cis Manchester. 15 The

signal ' processor unit 243 perforns a process for data
to be transmtted or received by the signal processor
unit corresponding to the conmuni cation protocol of

the received start command. Thelsel ection unit 244
selects a signal processor 20 unit that is used in

the process of data to be transmtted or received

f r omreRe igiegnalonpedcessdhatiitss t243ARb ZA3Mndthens as a
sel ection unit 244 selects the s%%gal processor unit
undeFSEREMEGREAON P itthe EPY SV Phe MepU 5 qstfeigritmes to
a conmuni cati on protocql 25 used for comunication

baseal%ﬁrf”ﬁéler @c&omnétcé‘rttlonccﬂﬁ?&ﬁ)d: P& ssehig £1ahe

|. based
he Ao Tpe s e ETH B3 BB L PR o
CPU %@m&%%?%b?ﬁ% a%baengt%ﬁﬂhp%ylon nit.  Tthe CPU 25

may be configured et erni-ne “a 'cShmisi CAti o on-s1de
prot geqli ckased on flag information relating to the
comuni cation protocol of a 5 conmmunication object,

that is, ahenaRBHSSiONTY dhe AVHnGE 1 eI SITEING the
t he communi cation protocol, the CPU 25 stores

i nf oCiPEt 26n stprretsodolf oirpfarmat | @Yot ddidi Gatidghdthesn)

t hus determ ned comuni cati on protocol 10 into the RAM

27. Theliseltéoli ¢heunihtis244 tselrdctesl tdetnmunication 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 fhe 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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signal processor unit used for processing data to be

.transmtted or received based on infornmation stored in

the RAM 27. The CPU 25 performs the process according

to the 15 received command, creates response data and
supplies the sanme to the comruni cation unit 24. The

communi cation unit 24 encodes and nodul ates the

response data by use of the 3el éted signal processor

unit and transmits the result to the card

reader/witer 20 14 by use of the antenna 241. Wien
recelRtRGrREG&ef ANcERAENEESEE 0P Ortecedolinigirffagriemt can be
fromthe conmuni cation protocol indicated by protoco

i nf oF FUEL5R S8t P88 PBriSChé L RANCIE twHiS & Urkd &6 G9edel-  That

formation is stored_in the RAM 27, the IC 25 card 2
trand t 5 BnPEPRER Sag fh P RSOl CRGHEREN. efesiecion

t t M 27 t
o e ed AL e o BB A ey S e 45
i ntegrypted, mltch' %lge%ﬁcp;g%tw%%olffoﬂf Q1 &%f% U?C%e

rewitten when electric power IS su ed agal n

is, hh@tp990§§sb@fln$e%bb“ ﬂgzdprt@lte%@llo i nformation
stored in the RAM 27 is substantially limted in a5

state in whiceh teleeiiove ROWET FUTildIE ROWEITS AU GE 2

unit 29 is being supplied thereto. Wth the above

conf pgurfatrmena vheck€scayda2 waper fuaringy ahpr ecess by

al ways using the sanme conmunication protocol while

t he commandc2thipes pwiothicel 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, it 1is set into a state to wait for reception of
a start command (request command) (step S11). 1In this
state, 1if 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 determinéd communication protocol into the RAM
27. The RAM 27 functions as é storage unit of protocol

information.

If the communication protocol is Type A, the
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.10 a communi cabl e range of the card reader/witer 14.
. That is, when the IIC card 2 first receives a conmand,

it determ nes a conmmunication protocol used thereafter
based on the first received command. FIG 4 is a
flomchart for illustrating a process 15 of the IC

card 2 shown in FIG 2. Wien the IC card 2 receives a
magnetic field from the card réadef/witer 14 and
generates electronotive force, it is set into a state
to wait for reception of _a start command (request
comBRUFCESPRpUBLEF) 24f nSehpstso toeasd gnigl Pﬁ@qaéﬁﬁﬂwyn‘t

2 h S12 t he CPU 25

of rfﬁéﬁiﬁ?e%r%ségﬁa?ééwﬂ?ﬁg e eEon BBRSEsEdI O°
. h h t f

Cor oPuRarA: (FRERSTa) NP IETERE cofhineR Ao T od i

comwg%gah' ogher egegeklbﬂt anthe BAM25 27 The @““én%ﬁ

functions as a storage unit of protocol i°nfor mat i

| tB?o@QﬁHHP'EﬁEtOQ4QEOE9§QESb%nEXB% Ro the cdH%unlcatlon
sel ection unit 244 selects the signal” processor unit

243Aceet bespopdi ngptopt hetegnmumi)cat iTen tpotR&Rlurlfcation
Type A (step S14). If the comruni cation protocol is

TypepBotbhelseketypencyunthe244 1seltachs unie Sidgnalelzcts the
processor unit 243B corresponding to the comruni cation

pr ot seghadf pTypesBofstiep tSEEPC Idorires pooniimy ¢at itore
protocol is Type C, the selection unit 244 selects the
S|gnﬁpmmﬂééé§§épﬂuﬁrpt2¢9¢ ©dr Mo idi (5 etro Stliee -

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
3518). In step S$18, when the IC card 2 receives the
selection command, 1t 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
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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conmuni cati on protocol of Type C (step S16). 10 The

. CPU 25 creates a request response command in response

to a request conmand. For exanple, the request
response command contains an identifier, application
data and protocol information. The conmunication unit

24 subjects the request response 15 command to a

signal process by using the sigh&l -processor unit

selected by the selection unit 244 and transnmts the
processing result to the card reader/witer 14 (step
S17)comhandiC(eaed 22D% s$et ai stata shaweicd waicthahorel2Qs
reception of a selection command or halt command (step
S18)estabsiepedigitwhieherhes| Cheachapnedceinged st Iset into a
selection conmand, it perforns a normal process (step
S19)ha¥haftpEe WABAPt AEICPU JBatedsivesen chrmah@d nedmis
the card reader/wjter 14 in this state, it perforns a

25 p?aEégilEB?PespbﬁdFﬁgC€6dtﬁerﬁeééﬁsé&ycﬁﬁﬁéﬁ&mén& normal

transmts a nggg 9 the card r%ader Furth%{ when
the YE°¢Era 2 e?vgg g8°rel 638819165 Egﬁﬁéﬁg (step

S20) in an EggtelknaWQBEE %o%E%HQFHs'§e %ﬁk%gi %gep 518,

rel eases theé ¢hannel is set Into alt ate

(stepnhs2i). cdbat 2i $5 Whenihhe %h%%ﬁ%lsk%tee%% bl shed,

the 1C card 2 repeatedly performs a nornmal 5 process
until a relfease comBRE i2S ilLGRIVAGt AR HA 1w ralde, it is

command is received in step S18, the ICcard 2 is set
I nt osathahtostateatst ep $21i). for reception of a start
command (wakeup command) again (step S$S22).

In step S$22, 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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command (wakeup conmand) again (step S22). In step

S22, if the IC card 2 receives a start comuand ( YES

in step S23), it perforns a process of step S17.

Thus, a process is perfornmed by always using the sane
conmuni cati on protocol while-thé’7IC-card 2 15 lies

wi thin the communi cabl e range of the card

reader/witer 14. According to the above enbodi nent,

t he fompsandcatipncbudéscalpl geal bey fokediygsallected when the
processor units corresponding to the respective
cormbffEattbhi20SpEbeoesrs. WIkaoUE dargdl vdeesitrninges ha
communi cation  protocol used in data received based on

t he FPFBENLFBEEPVeRTEORARAD S ETRES @a@alrf@CZU§é|n@ctS§a@ﬁeand

d f th
The  ERES": QSRR AEATEommi EarFoH v oPobop: LAg eyect ronic
resubly;8.20nstnabe LGroALd SAR Be. %%dT}%tn%ggleme 2 the

pl urali Comuni Catl on ocols

accoﬁgéggaﬁe Ehbén@ggﬁdhggﬁbd 051% e ?ﬁqnlcgﬁegbronlc

protocols can be freely selecte user

util hgesctheapand wirbhoukqfi xedly setting the
comruni cation protocol at the manufacturing stage and

card i ssUTRg sstagentA®na ikeslt 1 ighifeli 1@ elRCtd PG ment

devi ce that can further enhance the conveni ence of the

user dasdrabedntbelenet hadtat thevedkinbedeheekrs, orihe
configuration 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
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 S31 to S43 shown in FIG. 5 are the same
as steps S11 to 823 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 is received in step S$40,

the CPU 25 of the IC card 2 is set into a halt state
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enbodi ment, the 10 configuration in which the process
is perforned by always using the same comuni cation
protocol while the ICcard 2 lies within the

communi cabl e range of the card reader/witer 14 is
expl ai ned. However, this inventlifn-s not linmted to
this configuration. For 15 exanple, the configuration
can be forned to selectively swtch comrunication
pr ot d&G1SP iSfla - preset stage in the course of the

process. FIG is a flowmhart for illustrating .
anot her &%Ité‘eoflq K45t ocelss Lt Het ¢ Clearkp ot stowke, 1t
in 20 FI G Steps S31 to S43 shown in FIG 5arethe

same *%as st( elr%osfl 6 *€23 S H - | IFI@CGZP“’I?%O a start
opertl I card2 hovvnln Fl G i S

di ffé%r Q]réecsgss ransﬁl off et W%d st3f3in (step
CoMmTay @ls recelvedlnthe halt state. 25 That is,

V\,hen a haIt command is received in step S38 or V\,hen a

rel ease CoABNGHeS dRCOIVEbidy $1ePs 05 1t %Z@Es in

of the ICcard 2 is set into a halt state 18

S41) stdesdde inCsead 5220, isetpd M dridie wace%@t@f step
it i s set |ntoastateto wait for receptlon of a

st ar tS 33comTared QR ube ste teammares of a@keL commnBrotocol
again (step 5 $42).
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
applicétion is performed and then another application
of another communication protocol can be successively
executed. That 1is, wﬁen 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 CPU 25 determ nes a comruni cati on protocol based
on the received conmand (step S33). Further, the 10
CPU 25 rewrites protocol information already stored in
the RAM 27. That is, the CPU 25 stores information

i ndi cati ng a comuni cation prot&8ol “of the command
received in the halt state into the RAM 27. In this
case, the operation of a specified 15 application is
perféPﬁééCaEéoﬂﬁen anot her application of another

comuni cati on protocol can be successively executed.
That is, WRENSFABPHFocEEsCOBFIERdOREL CO8fmiAiCtatiSopdded to

rotocol is rforned, it becones. . unnecessary to turn
OFF PABSPERERF di5EOREA B PRS Gt ABPL 50 hECSnES Cp68sith ahe

to furthe nhance the nveni ence of the user.
Lol FEh 8L ER A et e S e N Be Rk ophn Epl> Sapblls

correspendenge E?m@kagESRh9ﬂ§ca@€%%rgkb¥ocol Tygezé”,

applications are stored 1n the nonvolatile neno

25 I nsthisrganer ihbesponyphahiile IBADEY 028 bunetieng s o
as a storage unit that stores a plurality of

appl teat ioRs ianddaBaagenent abbeemabeeatibess ebntheion.

respective - 19 - applications. For exanple, an

oper at i on@hecondifbiroa tisnadded sted e EAgETERL ©f

informati on of applications stored in the nonvolatile

menoeym@gnicatopnapronpchor Topanpl’eis added to the
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 is
stored in the RAM 27.

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

Further, 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
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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5 "selection tinme of conmunication protocol Type A"
"selection tinme of communication protocol Type B" or

the like is added to the above operational condition.
When information of "selection tinme of conmunication
protocol Type A" is added to the 10 operationa

condi tion of the managenent information of the
application A for exanple, theZ€PU 25 determn nes

whet her or not protocol information indicating Type A

is stored in the RAM 27 at the execution tinme of the

appl FeBNHBhCAL i1ThepCPUO28leXppat Bs t he application A

15 only when protocol information indicating Type Ais
stored i nAEhe RARH2E. é?rtﬁéaﬁﬁé@e §&¢t ilfg,cage 2 suspends
appllcatlons executed for the respective
connﬁﬁ?ﬁ%??oﬂ FBFOEEF§“8$nA B¥ IFPRi Q1 TFE TFuCCRBRNdS on
it beco OSSIb| h I eal i ée t he conflgurat h.

whi CROPSr At T ol af BTl FAneBuSr) SpErtormagot et
accoéﬁgﬂgcé&é‘npiogr Q%Et ééfOfc coppupi,cat gon  protocol s

by a cating cha s to t e respective

conmmuni cahi0ReREQL Beql %bo'%%r examale c Mhen 5ammnd
25 of comuni cation protocol Type Bis input in a

st at eeskpechi;ehptBeechanneh Ani snakbeeated t@ate by setting
comruni cation protocol Type A the IC card 2

al | osatessaichapnek i Bnt @ndi2@t4ngoRAKNIs€Attic0d fPHAHRGERIss of
Type B. As a result, for exanple, the IC card 2
suspendsocpeecess piotheodhanfiermAthynt heddrdaittimayr y
conmands on
selected 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 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
corresponding 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 is not limited to

the specific details and representative embodiments



application. The I1C card 2 can execute another 5
.application by use of the channel B. As described

above, the I1C card 2 perforns respective processes in
an i ndependent state by setting status information
indicating the state of progress of a process and
protocol information indicating a 10 sel ected

conmuni cati on protocol for eachZ2éharmnel in the IC

card 2. Thus, a nobile electronic device that can
further enhance the conveni ence of the user and a

cont bpwhreehdddescrrheenobilre igl .ec tArarm md ideyl e wean des
provided. 15 In the above enbodi nent, a case wherein

t he BPHhALC2piBEESEGY BRI fazie3 wHahatte damiitguratimm the
correspondi n to the comruni cati on protocols of Type

A, BSPETLE 83@5?%@%@&&@?%@?& dorfagura iangePt as

not lLimted , to _the_above configuration and may be
confgagﬁgFloRy Ebecsppég SﬁHr%hfﬁﬂf éﬂ%&réhelr dquivalents.

conmuni cation system In this case, the signal
processor unit 243 has a signal processor unit
corresponding to still another conmunication
protocol . Additional advantages and nodifications wl|
25 readily occur to those skilled in the art.
Therefore, the invention in its broader aspects is
not limted to the specific details and
representative enbodi nents 21 shown and descri bed
herein. Accordingly, various nodifications may be
made wi t hout departing fromthe
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spirit or scope of the general inventive concept as
. defined by the appended clains and their equivalents.

- 22 - WHAT IS CLAIMED IS: 1. A nobile electronic
device that transmts and receives data with respect

to an external device by wreless conmunication,
conprising: 5 a power source unit configured to

receive electric power fromthé&Zexternal device by

wi rel ess and supply electric power to respective
portions of the nobile electronic device, a

transni ssi on/recepti on WA TOMFLYHLMER I 10 transmit
and receive data with respect to the external device,

a plurality of* SIgidie Frlecescvii urmiesl aorifiajurtatknarits and
signal process, according to different communi_cation

or of OE6FA VS FREAHLE ™Y PERSIRAT &6 did TecdAdd Ay e by

15 tu%@%l{l ssi an/ reception unit, a det erm nation unit

conf I'glifed >to “GEIMEPHCAE T8 ¢ S %N pr ot ocol

based on data recei by t:he _transm ssi.on/receptio .
unit, a s%l (;%t ie%n%ﬁ\rgl%%ec)gr% gucroendtajt VISE &6t 16iE of° thiectric

20 phyrall by opf $i0Rdk PHAGESRAN; NS hasaed an 8.4 1
dete?ningtioﬁ resﬁlt oF t he etéf#?ngfio%%hgﬁt,aand%¥pp Y

cont eokciriit @oRkirguedekdRarifl FHa G I the mobile
operation to cause the transm ssion/reception unit to
t ransietctapnd iceceineegat a by use of the signa

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, and

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 thé selection unit.

2. The mobile electronic device according to

claim 1, which further comprises a first storage unit
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25 processor unit selected by the selection unit. 2.

. The nobile el ectronic device according to claiml,

whi ch further conprises a first storage unit 23
configured to store protocol information indicating a
comuni cation protocol determ ned by the determ nation
unit and in which the selection unit determ nes one of
the signal processor units to bé&3setected with 5
reference to protocol information stored in the first
storage unit. 3. The nobile el ectronic device
accoﬁépﬁggpéedckalﬁtQremﬁéﬁéxnxﬂhaHMQmmaBﬂqmwxpauﬂaulng a

limts a process of rewiting protocol information
mhlIéoT@UPéEéFQPﬁgPéPéeFP#cQﬁﬁﬂﬁmHWQﬁN%méﬂpbwbﬁermlnatlon
source.unit ile electronic device

accollit gan lBIﬁPﬁF@ e?&%?Qﬁﬁ9W1¥§ﬂ?§F6ﬁ5§@Qﬂﬁlpne of

1! f f
o7 of GBI = PRFbr RAPTER SAReA I & erocEad T

b'k@fé?eﬁkchBO Egtg?gﬁcgnz% 31%1' %@é% Stat b%irst

receiving one of a ha release col
5. Theowmbi! gnekectronic device according to cIa|n11
whi ch further conprises a second storage unit

confi gured.t oTskomepa 1@l enaldinsrifc arplilcatd ons &y 39
managenent information of the respective applications

and chawhi eéh whermanagesemt rsnf erataigen ustier ed riin & he

second storage unit includes information that limts

an execessoniprevessiof phlretapplli datficamaftdoreadtile
receiving electric power from the power source unit.

4. The mobile electronic device according to
claim 3, wherein the first storage unit 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 release command.

5. 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.

6. The mobile electronic device according to

claim 1, wherein the control unit allocates channels to

the respective communication protocols and performs a
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comuni cation protocol. 25 6. The nobile electronic
.device according to claim1, wherein the control unit
al | ocates channels to the respective conmunication
protocols and perforns a 24 - process for each
channel . 7. A control nethod of a nobile electronic
device including a plurality of signal processor
units that perform signal procédses according to
di fferent 5 conmunication protocols in which data is
transmtted and received with respect to an externa
devi BECB§SSwWEPE| 88§Tc6RATIIAREat i on, conpri si ng:
determ ning a_conmuni cati on protocol based on data . ,
recei ved ?rowﬁtﬁ@néfP rﬁ?ﬁ*ﬁ%ﬁf@é? e &liSy o rdevice
the plurality of signal processor .units based on _ a
dete?ﬁ%ﬁg o ?eguP??Léﬁ 5ér PoRPrg PA OESHePol Untts that
oper 8LiQR fi0st EANS ML (AR s IeGRIEe [A31A W L] A2SRGG!
to t%e externap geCFce by ise 8% Fhegge ec ég%gigna
ProcesgRlnY¥Bhtion protocols in which data is transmitted
and received with respect to an external device by
wireless communication, comprising:
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.



