COMMUNICATION DEVICE, DATA PROCESSING DEVICE, NEAR
FIELD COMMUNICATION DEVICE, AND METHOD AND PROGRAM
FOR COMMUNICATION BACKGROUND OF THE INVENTION 1.

COW&%«? The resent invention relates to a communication dewcei‘D
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communlcatlon evice ata processm eV|ce a near

communication device, and a method and a program for communication,
which make it possible to realize a communication device formed of, for
example, one near field communication device for performing near field
communication and a plurality of data processing devices connected to

the near field comprowcatomaevice ang: forparierming processing of the
data targeted by the near field communication. 2. Related Art An

1.integrateiteilc it @CYcard system capable of performing near field
communication, one of wireless communication methods, has been
becorfiirg popsitarizdd vapidlyobecalise efitsccanvemiamee cFhe ¢@ cwrdice,
system is composed, . for example, of an IC card and a reader/writer,

a QiticreRrdee Fdded ghaitrates an efechoagrbtionava icfdrioa_device,
so-called radio frequency (RF) field (a magnetic field) . Then, when the 1

angea- BRTdIACR0 &P 16 T A0S GRIBUTHECRE 48Rl is BERASE WaRlarly

powerm%the electromagnetic induction, and
tunication device, a data processing device, a near

field communication device, and a method and a program for
communication, which make it pessible to realize a
communication device formed of, for example, one near field
communication device for performing near field communication
and a plurality of data processing devices connected to the
near field communication device and for performing processing
of the data targeted by the near field communication.
2. Related Art

An integrated circuit (IC) card system capable of
performing near field communication, one of wireless
communication methods, has been becoming popularized rapidly
because of its convenience. The IC card system is composed,
for example, of an IC card and a reader/writer, wherein the
reader ¢generates an electromagnetic wave to form a so-called

radio frequency (RF) field (a magnetic field). Then, when the



performs data transmission with the reader/writer. Such an IC card
system is applied to, for example, an automatic ticket checking system in
a station, a system for performing electronic payment by electronic
money, and so on. Further, in recent days, cellular phones have rapidly
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cellular phone, namely a cellular phone having (a function of) the IC card
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should be, noted that althou h&he ellular phone has the same
P uf&%g]aﬁ%eg I(Erggl}r%?\éss%%géﬁe‘d%] thchtf([i)u@vitﬁeaé) gﬁ}iﬁ?s ral|oi-ée|§ buir%ﬁ?h an

TNSIEAd sYAIC card wih a eqrd-s Ié?A'E%éﬁr%J‘,’%ithé@P Ropdlarizatiop.of, ..

the IC card (IC chip) ‘performing near munication, a

cHaaTHgIcalinn BIROsRl far peEaiming thenear fiald comuuniGatioR, vy g
available to such an IC card has been standardized. As such a
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protocol (NFCIP)-I, for example, can be cited, which is defined as
ISO/IEG18A82., IniNFEHRdribetnges, defilertian achremoderasv@d rapidly
communication mode in which an electromagnetic wave is output and
begpquiatetawiperformudta tlevsmissiomiredaok dire qpjuratityref deviesard
for performing transmission/reception of 2 data, and a passive mode as a
anchbinffinicdiichirede invwaned ire sketiofmymétionedvedid natiet Gmdct ion

modulated to perform data
cf) the IC card performing near field communication built-in,

has been put into practical use. It should be noted that
although the cellular phone has the same function as the IC
card, a so-called IC chip with a chip-shape is built-in instead
of an IC card with a card-shape.

Along with the popularization of the IC card (IC chip)
performing near field communication, a communication protocol
~for performing the near field communication available to such
an IC card has been standardized. As such a communication
protocol, the near field communication interface and protocol
(NFCIP)-1, for example, can be cited, which is defined as
ISO/IEC18092.

In NFCIP-1, there are defined an active mode as a
communica}:ion mode in which an electromagnetic wave is output
and modulated to perform data transmission in each of a

- plurality of devices for performing transmission/reception of



transmission in one of the plurality of devices and the electromagnetic
wave output by the one device is load-modulated to perform data
transmission in other devices of the plurality of devices, and the
communication is performed in either one of the active mode and the
AYRsiA RIS BEMVEEN TREplFaliT STuBvieescompamadaEoIPtich an
(see, for example, JP-A-2004-215225, or "Information technology
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Field C ication Interf d Pratocol (NFCIP-1)," First edition,
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ICcard can be divided into an RF functiop for performing near field .
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targeted by the near communication unction. Assuming
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communication device and the part for controlling the data processing

infuncting is ogrlleskardata recrasing devioed the,8egs fsldeompumicatiheen
device and the data processing device are generally composed of a

t hsinglexchini IG (tof ghescate integratidnaft Shpfarbersakesfe, for example,
miniaturization. If NFCIP-;1 described above is adopted as the 3

JPcdmififMcatibhz@biocol for gerforming tHenAeamdisld ccommunidadicimoe 1 ogy
NFCIP-l is implemented in the near field

Telecommunications and information exchange between systems

Near Field Communication Interface and Protocol (NFCIP-1),"

First edition, 2004~04-01, ISO/IEC 18092:2004(E)).

In the meantime, the function of the IC card can be
divided into an RF function for performing near field
communication and a data processing function for ﬁ_erforming
processing (e.g., a processing for storing the data in a secure
manner} of the data targeted by the near field communication
by the RF function. Assuming now that the part for controlling
the RF function is called a near field communication device
and the part for controlling the data processing function is
called a data processing device, the near field communication
device and the data processing device are generally composed
of a single~chip IC (large scale integration (LSI)) for the

sake of miniaturization.

If NFCIP-1 described above is adopted as the



communication device. SUMMARY OF THE INVENTION There is a

request for adopting data processing devices of various methods as the

data processing device for processing the data targeted by the near field

communication of the near field communication device implementing
compErR-taaisther WoREsahbre Eoxregprestioratioptind NECIRdag thefield

near field communication for exchanging data between the data .
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the data <I;:gro_(:ess&igpfr?g devices of various methods, there are cited, for
COBPAMBIE2 5/ O Efip*&Red a secure application module (SAM) chip
implementing a secure access memory for storing data in a secure

manner adopted in an IC card called FeliCa (Registered Trademark,

hereinafter abbreviatggm@) 5?@%@195%% ony Corporation, a

SAM chip implementing a secure access memory adopted in an IC card

calledpMIFARE;(R) lsgat%@9r99§csﬁo?gt(ﬁéﬁzéah€1@£p§ﬁ%8%%%%§ G ces

chip called a subscriber identify modu ) chip, h is adopted in

ofcedwlappBaneshand subsgdhes frmMatian 8.8 adelepbonenymNelksing

necessary for the user to use the cellular phone is written to. 41n
theesponsetioriheteduest foradepnENECIPd danthe: ek field of the near

communication as described above, an NFC-Wired Interface (NFC-WI)
f i st darisumides establidembot inigrbprant ing NFCIP-1. In other
words, there is a request for adopting NFCIP-1 to the near field
communication for exchanging data between the data processing
devices of various methods.

It should be noted here that as the data processing
devices of various méthods, there are cited, for example, an
IC chip called a secure application module (SAM) chip
implementing a secure access memory for storing data in a secure
manner adopted in an IC card called FeliCa (Registered
Trademark, hereinafter abbreviated as (R)) system produced by
Sony Corporation, a SAM chip implementing a secure access
memory adopted in an IC card called MIFARE (R) system prdduced
by Royal Philips Electronics, an IC chip called a subsc-riber
identify module (SIM) chip, which is adopted in cellular phones
and subscriber information (e.g., a telephone number)

necessary for the user to use the cellular phone is written

to.



Computer Manufacturers Association (ECMA) as a standard of an

interface for exchanging data in a wired manner between the near field

communication device implementing NFCIP-1 and the data processing

device for processing the data targeted by the near field communication

by thelmeaefigdroemmonidatione gerist. fotheaNBGHAM gtarkiardtindes the

establishment in ECMA, as the buses for exchanging data between the
negdar fitRil SoRpAINBAGET device andercdatagitocdusing devicdl Ferdired

are prepared two buses, namely one output bus through which the data
Inf&pderent WE rbdr itk E@ﬁﬁ%hﬁ&%@a’e@iééa@%ﬁ@wﬁbr&é@w@ean
devi%e is fransmitted, and another one input  bus through which the data
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in@%vﬂ%%'s transmitted. In this ca}fe the near field ¢ mmunlcatllﬁn device
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communication device via the input bus. As'déesc ecflgbove, alt_houg
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near field communication device transmits the datato the data processing

nedlevige wadhe-emtut Dos - which isonenef the o BusesythepiRRUtOUS: on
and the output bus, and the data processing device transmits the datato -
dethisceear field communication device via the one input bus, no mechanism
for sharing the one input bus
In the NFC-WI standard under establishment in ECMA, as
the buses for exchanging data between the near field
communication device and the data processing device, there are
prepared two buses, namely one output bus through which the
data output from the near field communication device to the
data processing device is transmitted, and another cne input
bus through which the data input from the data processing device
to the near field communication device is transmitted. 1Inthis
case, the near field communication device transmits the data
to the data processing device via the output bus while the data
processing device transmits the data to the near field
communication device via the input bus.
As described above, although according to the NFC-WI
standard under establishment in ECMA, the near field

communication device transmits the data to the data processing

device via the output bus, which is one of the two buses, the



among a plurality of data processing devices is proposed. Therefore, it

has been difficult that a plurality of data processing devices is connected

to each of the input bus and the output bus in the active states and one of

the plurality of data processing devices selectively performs
ingrnimicatioh With thetwdr beld comduhivatidatde e de vicinof deerice

above condition, it is desirable to realize a communication device
Lrahipddet breréaienteBhecnananichtdd damsaiol perbanisgHéae via

field communication and a plurality of data processing devices connected
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targeted b]\{ the commu%ir:: tion by the near field communication device.
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ane communication device aving a near fie ommunication
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communication modes, an active mode and a passive mode, the active
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electromagnetic wave and modulating the electromagnetic wave in each
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mode being a communication mode for transmitting data by outputting an
witlectrbmagsetic fMavedanchmnodiilating the elegttemagnetic wave in one of
the plurality .

In view of the above condition, it is desirable to realize
a communication device composed of one near field
communication device for performing near field communication
and a plurality of data processing devices connected to the
near field communication device and for processing the data
targeted by the communication by the near field communication
device.

According to an embodiment of the invention, there is
provided a communication device for performing near field
communication, including a near field communication device
‘having a near field communication section for performing near
field communication in either one of coﬁxmunication modes, an
active mode and a passive mode, the active mode being a
_' communication mode for transmitting data by outputting an

electromagnetic wave and modulating the electromagnetic wave

in each of a plurality of devices for transmitting/receiving



of devices and for transmitting data in another of the plurality of devices
by load-modulating the electromagnetic wave output by the one of the
plurality of devices, and an interface section for supplying the near field
communication section with data from a data processing device for

A58 cesiify GhR tRARIAT By NeSHinmeRiRtoR oF P Fidfdlon mode  for
communication section, and supplying the data processing device with
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jnput b which the data input.to_the interface section is ,
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level of the input bus is an unused level representing that the input bu
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using a random number, and for setting the voltage level of the input bus

foto angpugeteyvalHeprrsentingthat dbammputdusisi ysedherekith data
obtaining a right of use of the input bus if it is judged that the state, in

frwhich dae &/ gltagedewdinaf Bevitipat bus ip thecenusatderek hasargeted by
continued for the predetermined time period. 7 In the communication
cogayiné of tHisrnmbddirhentdescribéd Labammnwiretltertararot Hecsthtain and
which the voltage level of the input bus is the unused level representing
supiat Héthpgite data processing device with data from the near
field communication section, and one or more of the data
processing devices connected to the interface section by one
output bus on which the data output by the interface section
is transmitted, and one input bus on which the data input to
the interface section is transmitted, wherein the data
processing dévice includes bus right management means for
judging whether or not a state, in which a voltage level of
the input bus is an unused level representing that the input
bus is not used, has continued for a predetermined time period
determined using a random number, and for setting the voltage
level of the input bus to an in-use level representing that
the input bus is in use, thereby obtaining a right of use of
the input bus if it is judged that the state, in which the

voltage level of the input bus is the unused level, has

continued for the predetermined time period.



bus is not used has continued for a predetermined time period

determined using a random number in one or more of the data

processing devices connected to the interface section by the one output

bus on which the data output by the interface is transmitted and the one

input BistdreasEReme gatalinpuiey ithe infetfaie sudtiod igeanhsirittedibed

and if it is judged that the state in which the voltage level of the input bus
ahg Yy SEReidver nak atintedl for atsreb tovinBdtivee Yrelbagtd evel of
voltewlF%a level of the input bus is set to the in-use level representing that
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Acgosrqllg% tgsaengt er embodiment of the |nventl§n, there, is provided a
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deR4iGE haynga peasfield C&’SE}F”HB%%E@&‘%” 15800 for performing ”%er?é data
field communicatidn in eltﬁer one of communication modJeS, an-active
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mode for transmitting data by outputting an electromagnetic wave an
on@ostutaling thes elestipmagnetisavanen eachf@ plyralite of dewees fyr s

transmitting/receiving data, and the passive mode being a communication
t renesteifot #ansmittiogelasa dyieiputtinganreleetignagnetiewayeiaiyht to

modulating the electromagnetic wave 8 in one of the plurality of devices
thenitirfoetraasmitimgtdata irsanetresrof tieegluraliy dffdévices Byidged that

load-modulating the electromagnetic wave output by the one of the
thp|grbdiyeofn which the voltage level of the input bus is unused
level has continued for a predetermined time period, the
voltage level of the input bus is set to the in~use level
representing that the input bus is in use, thus the right of
use of the input bus is obtained.

According to another embodiment of the invention, there
is provided a data processing device to be connected to a near
field communication device having a near field communication
section for performing near field communication in either one
of communication modes, an active mode and a passive mode, the
active mode being a communication mode for transmitting data
by outputting an electromagnetic wave and modulating the
electromagnetic wave in each of a plurality of devices for
transmitting/receiving data, and the passive mode being a

communication mode for transmitting data by outputting an

electromagnetic wave and modulating the electromagnetic wave



devices, and an interface section for supplying the near field

communication section with data from a data processing device for

processing data targeted by communication of the near field

communication section, and supplying the data processing device with
indaadrorfi theengdnficld topnminidatidsection; fherdateprocessingg data

device including bus right management means, connected to the
innedrpidecsetton by BAE balput YUeE chenhich sheyldtaasltpodnltieing the

interface section is transmitted, and one input bus on which the data input
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in which a voltage, level of the input bus is an unused level representin
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eriod. determined using a rando umber, and_ for setting the yoltage
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another embodiment of the invention, there is provided a method for
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by a 9 computer for controlling a data processing device, connected to a
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section for performing near field communication
means, connected to the interface section by one output bus
on which the data cutput by the interface section is transmitted,
and one input bus on which the data input to the interface
section is transmitted,
for judging whether or not a state, in which a voltage level
of the input bus is an unused level representing that the input
bus is not used, has continued for a predetermined time period
determined using a random number, and for setting the voltage
level of the input bus to én in-use level representing that
the input bus is in use, thereby obtaining a right of use of
the input bus if it is judged that the state, in which the
voltage level of the input bus is the unused level, has
continued for the predetermined time period.

Further, according to another embodiment of the

invention, there is provided a method for communication of a

data processing device, or a program to be executed by a



in either one of communication modes, an active mode and a passive
mode, the active mode being a communication mode for transmitting data
by outputting an electromagnetic wave and modulating the
electromagnetic wave in each of a plurality of devices for
Cqmﬁir%rreééwmq}a&épsna tHa paseieansdd neeidgw comnromivativred
mode for transmitting data by outputting an electromagnetic wave and
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and for tr nsmittir%% data ip another of the plurality of devices by
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.nplgr li f devices, and an interface section for supplying the neay field
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communication section, and supp y| ata processing device wit

tréaiadions the near fielsd comppinication sqction. the data,REACEssinGve and

device being connected to the interfaCe section by one output bus on

modhithtihaglamoupat hyciednieracenssionisdmnsmitted And-ang v of
input bus on which the data input to the interface section is transmitted,
dethicmstifod drtheprogranndictudied thimstepstef jugdging Mdethes DF daldte
' state, in which a voltage level of the input bus is an unused level
befgpgasarnimyhbe dHelivpumdis Bonot usedsmi® hasgaidinaed foaputting
predetermined time period determined using a random number, and
ansedifg trenalings levevavthedngumpds i i ipusdtevel eepreseatgnetic

that the input bus is in
wave 1in one of the plurality of devices and for transmitting

data in another of the plurality of devices by load-modulating
the electromagnetic wave output by the one of the plurality
of devices, and an interface section for supplying the near
field communication section with data from a data processing
device for processing data targeted by communication of the
-near field communication section, and supplying the data
processing device with data from the near field communication
section, the data processing device being connected to the
interface section by one output bus on which the data output
by the interface section is transmitted, and cne input bus on
which the data input to the interface section is transmitted,
- themethod or the program including the steps of judging whether
or not a state, in which a voltage level of the input bus is

an unused level representing that the input bus is not used,
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use, thereby obtaining a right of use of the input bus if it is judged that the

state, in which the voltage level of the input bus is the unused level, has

continued for the predetermined time period. In the data processing

device, method for communication, or a program of this embodiment
hageSemie 6V E N R e I L RSTHHR fhic MWPRIAIPR Jsltadaoveror fid1g

a ingut bus is the unused level representing that the input bus is not used
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random number in ane or,more of the data progcessing devices. connected,
b ) -
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to the interface section Is‘transmitted, and It it is judged t e state In

is\évﬁg'.r%hfg&? ¥alkage leyelehihe input Rus isinysedJeyelNas quYineds T,

etermined time period, the voltage level of the input bus is set to

intherin-psgsleviel reprasentinestaat the input bug zis indise: thivsthe Hght okne
use of the input bus is obtained. According to another embodiment of the

priventamiher® tspeovidad adcommunication device for performing near
field communication, including a near field communication section for
perfodmind: aedn field worem s hivatievih @ithensnecof fircotamunitatian on,
modes, an active mode and a passive mode, the active mode being a

Or canPiGHENb e odeifer empediman Yate hywidpditimgare, whether or

electromagnetic wave and modulating the
not the state in which the voltage level of the input bus is

the unused level representing that the input bus is not used
has continued for a predetermined time period determined using
a random number in one or more of the data processing devices
connected to the interface section by the one output bus on
which the data output by the interface is transmitted and the
one input bus on which the data input to the interface section
is transmitted, and if it is judged that the state in which
the voltage level of the input bus is unused level has continued
for a predetermined time period, the voltage level of the input
bus is set to the in-use level representing that the input bus
is in use, thus the right of use of the input bus is obtained.

According to another embodiment of the invention, there
is provided a communication device for performing near field
communication, including a near field communication section

for performing near field communication in either one of

11



electromagnetic wave in each of a plurality of devices for
transmitting/receiving data, and the passive mode being a communication
mode for transmitting data by outputting an electromagnetic wave and
modulating the electromagnetic wave in one of the plurality of devices
CEREYBE fald@ntingdat iaTarmtidrst thegluralitg of deviceswsy mode, the
load-modulating the electromagnetic wave output by the one of the
2odrafiy" o8 R R EITaR CAIRIBA S8 SoatiaPRe sEpBlVitgiRhsSingddata
communication section with data from a data processing device for
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communication section, and supplying the data processing device with
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i il nnected to_ the interface section by gne output
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bus on whicht ata output ace Se smitte
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transmitted, wherein the interface section trahsmits a reguest
e 1GaMMuRicatian Vithane data afaasi%it&aﬁﬁv@&&téwé%%sg%mpéeﬁve

the data processing devices via the output bus, and receives a response
_inherene>datthprqebssnyideyies tsmilss inkiespopseie hergquestéiPtata

communication via the input bus. In the communication device according
intcatig bmboniimeng dPuthelinteyface destioneanththe oaa-aiddyrafithe the

data processing devices are connected to each other by the one output
e lisgs smelick the daeveutput by the intdrfacecsestion istriangrhittesll ity of
devices, and an interface section for supplying the near field
communication section with data from a data processing device
for processing ciata targeted by communication of the near field
communication section, and supplying the data processing
device with data from the near field communication section,
and one or more of the data processing devices connected to
the interface section by one output bus on which the data output
by the interface section is transmitted, and one input bus on
which the data input to the interface section is transmitted,
wherein the interface section transmits a request for
communication with one data processing device out of the one
or more of the data processing devices via the output bus, and
receives a response the one data processing device transmits

in response to the request for communication via the input bus.

In the communication device according to this embodiment,

12



and the one input bus on which the data input to the interface section is

transmitted, and in the interface section, the request for communication

with the one data processing device out of the one or more of the data

processing devices is transmitted via the output bus, and the response
thifeigttecddrcproeessing deviceieansmitsrimesparfse e iletraquestefsing

communication via the input bus is received. According to another
dASSHNTErR GF @ Rvepdokotifsrehisqirbeideltn hbar fisld output bus on

communication device including a near field communication section for

WhiEHd g fREREmtREt6R e sfRGDRe Stdsmnisnicagssmit ted
r%orgﬁs, an active mode and mssive mode, the active mode being a
Ao mAtMESoRN RRE AR S r eareiittth - BEtLBY BuipiRitig b the interface
electrgmagnetic _wave and modulating the electromagpetic wave in each
' Seotjf%(i%%}uré%ty %Fagﬁégﬁc{pan%%gﬂtiﬁga/ré:&?virhj’a rg ang tﬁee%%%ﬂ/’e the
rdB0de 0e0g A CamINNICRlIDNI DR O fanamliina daia, OYAURUENG.AN .
electromagnetic wave and modulating the elléctromagﬁélc wave irrone o

odbe plurality opdevicss apsl fordransmitting data.in anather of the Rivality ;

of devices by load-modulating the electromagnétic wave output by the

t rengsof thepluralivreldeviegs andh an inteifacgsedtiopdas SuplBedhgat a

near field communication section with data from 13 a data processing
prieviesfoipraessing datadaigbted by, coasputieationof the neafildt of

communication section, and supplying the data processing device with
cogamarfiora tienearia the input bus is received.

According to another embodiment of the invention, there
is provided a near field communication device including a near
field communication section for performing near field
communication in either one of communication modes, an active
mode and a passive mode, the active mode being a communication
mode for transmitting data by outputting an electromagnetic
wave and modulating the electromagnetic wave in each of a
plurality of devices for transmitting/receiving data, and the
passive mode being a communication mode for transmitting data
by outputting an electromagnetic wave and modulating the
electromagnetic wave in one of the plurality of devices and
for transmitting data in another of the plurality of devices
by load-modulating the electromagnetic wave output by the one

of the plurality of devices, and an interface section for

- supplying the near field communication section with data from

13



field communication section, wherein the interface section is connected to
one or more of the data processing devices by one output bus on which
the data output by the interface section is transmitted, and one input bus
a ofavhicip tre damiingutde vthedntéoiacep seciands tipnaaitedr argéhed by
interface section transmits a request for communication with one data
CoFpeBdsIAY dewicelout ot thesme Hi edote oftedataairboessieg tdevicesand
via the output bus, and receives a response the one data processing
SURRAYE BEnEhftA tespainse PR «dpiBsEforésmndaticatfaroviatine near
.inpyt bus. According to another embodiment of the invention, there is
LStV GET LR B FEP cBRfh bR atBA D SifesPRe P EBRFAGACRESK 1on is

czodevi%% of @ program to be exe\gut d tr%aaa computer for controlling a near
field CommuniCAtio SeUREhAVing S (AT BT R uRR AR Sefidmigne

o e SRR Dot om

1
modes, an active mode and a passive mode, e ative

1 sCOPENUNGRUQLY ,m%‘iiﬁif%ﬁéaqwﬁ@%g%t%ﬁy\%wégﬁ%%gndata .iné)a%% to

electromagnetic wave and modulating the electromagnetic wave in

thef a phualityf deydess; fon tragsmittinggeeiving dag, and e RaSSIE e

mode being a communication mode for transmitting data by outputting an

seelebtomagnesie Ve exane giedidating-theorkh AleEAMABNEHG WaXa i dat a
one of the plurality of devices and for transmitting data in another of the

prpheality o dewdese hydoast moduaiis pHheelestiomeagaedis waye SUiEE ing
by the one

devices via the output bus, and receives a response the one

data processing device transmits in response to the request

for communication via the input bus.

According to another embodiment of the invention, there
is provided a method for communication of a near field
communication device, or a program to be executed by a computer
for controlling a near field communication device having a near
field communication section for performing near field
communication in either one of communication modes, an active
mode and a passive mode, the active mode being a communication
mode for transmitting data by outputting an electromagnetic
wave and modulating the electromagnetic wave in each of a
plurality of devices for transmitting/receiving data, and the

passive mode being a communication mode for transmitting data

by outputting an electromagnetic wave and modulating the

14



of the plurality of devices, and an interface section for supplying the near
field communication section with data from a data processing device for
processing data targeted by communication of the near field
e lsgrimemicationisectiemeand supplyifigthe dalapedcessingflelica with and
data from the near field communication section, wherein the interface
fogedtiomnismédririadedad aneropnib ot thef daleepwbessihy devidesiby i ces
one output bus on which the data output by the interface section is
byrdRefitRIP MRGHIHR Blesh vaTaontdaa'npat o tRa inteyfddee one
section is transmitted, and the method or the program including the steps
oo sRHitt G by ihe Frite ST SSsttioR 2t eBllestHG R AMBINR 2G5A Hitht O T
Suoneldgs_ltna p{(i}cessin %evi %out of the one pr more of the data f}(;rr%?cessiip
qevided Viathe st %u bis CaRGTEEENIRE by SRR Ledtiyfgta trom

a rgg[g%nﬁrtggeosnsei a&ﬁtag&% gglngodre\:ﬁ):eééaé]ssg}%%%n&% %) n %égetté%d by
request or communicafion via the inp us. Inthe near field

coRRMAIENGaTON Q%’i%éh%gbefh?qéqdcm&%QQiBEthgegggm and

according to this embodiment, the interface section and the one or more

supbiheidaiadiecassingpdevess e canrpected j cachatherbyihe RBehear
output bus on which the data output by the interface section is transmitted

£iand theraneninpuit hus osewhichihevdiz dapuitodherinterasee 15.380ti6R 1s
is transmitted, and in the interface section, the request for communication

conithdhedrmdatee psacessirgaietine dutef heoareserimgraof ihe:datdy; one
processing devices is

output bus on which the data output by the interface section
is transmitted, and one input bus on which the data input to
the interface section 1s transmitted, and the method or the
program including the steps of transmi{:ting by the interface
section a request for communication with one data processing
device out of the one or more of the data processing devices
via the output bus, and receiving by the interface section a
response the one data processing device transmits in response
to the request for communication via the input bus.

In the near field communication device, the method for
communication, or the program according to this embodiment,
the interface section and the one or more of the data processing
devices are connected to each other by the one output bus on

which the data output by the interface section is transmitted

and the one input bus on which the data input to the interface

15



transmitted via the output bus, and the response the one data processing

device transmits in response to the request of communication via the

input bus is received. It should be noted that the program can be recorded
seart orechwding aredidm: Adcorging torthesaembediatents okthetion, the

invention, it becomes possible to realize the communication device
resprasdséd roft thenone pehi fieldvddrnmirdcatien dievice farqeesfarming e ce

near field communication and a plurality of data processing devices
ouSonpécteliao ¢e near fiedd eominublvaticls tevice and sfot pyocdssingathe 1s

data targeted by the communication by the near field communication
Erasiid. BrRER BESeRrRPBRECRITHEDRANNGS PR SeisthBlouke data

diagram sho%/in .a configuration example of an embodiment of a

PLEShmthithtBR Syt IeWithtife RvERinae spphisy. 6. XRMBBEK OF

- O%E%QQ%@ §9%"r§n%§ Jir%cc_)nf%gjrati n example of g front-end 12 and a |

message processing sec ioh P4 ‘.13 i 8 floRchaRdr explaining a
process afjplis: HOpL nﬁ%f]@@&f%%ﬂétsetﬂgng)rgé%&hi@uo Ak P B a on

block diagram showing a configuration ex e message
a Qg@gﬁaigggsqﬁéigg&{ adopting specific IC chips as transceivers 41,

through 413. Fig. 5 is a block diagram showing a configuration example

of a coswBHAIcAlONR devige 48 moawtingnedianseeVak4ibention, it
becomes possible to realize the communication device composed
of the one near field communication device for performing the
near field communication and a plurality of data processing
devices connected to the near field communication device and

for processing the data targeted by the communication by the

near field communication device.

' BRIEF DESCRIPTION OF THE DRAWINGS

Fig. 1 is a block diagram showing a configuration example
of an embodiment of a communication system to which the
invention is applied.

Fig. 2 is a block diagram showing a first configuration
example of a front-end 12 and a messagé processing section 14.

Fig. 3 is a flowchart for explaining a process of bus
right management sections 42; through 42;.

Fig. 4 is ablock diagram showing a configuration example

16



the message processing section 14. Fig. 6 is a block diagram showing a
second configuration example of the front-end 12 and the message
processing section 14. Fig. 7 is a flowchart for explaining a process of a
ofyvirbg NFSSedtonBICHNE 1813 adivicharl forepainingspprocess Al chips
transceivers 61, through 613. Fig. 9 is a block diagram showing a third
agohfigiedph ekantble dFFeRBht-4ad 12 and the message processing
section , 14. Fig. 10 is a block diagram showing a configuration example
of an étBodimartt 6REEERF@AEF BFWHIGY v erndn 98 Bpplien example
OPES(QO%IIE’JION OF THE PREFERRED EMBODIMENTS An embodiment
ofth& TVENHSH PR DetExpIah 8O W Wtch BRecbrasssisderre 411 in

th%etmg n.com (%%ggse_%elrplt%gtsseoé%ﬁ%r{n\ée tion a_nd the embodlr_nent
escribed 1n the specification” ofr the accompanying drawings will be

exemplified as follows J}p 9 q’ ian.is for confirming that the . ,
embodim!fent for 17 su%por%ng %165%{11\/52%%‘8%?? daesscerf%%qaél]nct%%glguratlon

ex3ngsilicaiionar e drawings; Therafarg.gyen éfa%ry%‘?%@fﬂés section

described in the specification or the drawings are”not described here as
1 4the embodiment corresponding to the composing elements of the
invention, it dose not mean that such embodiments do not

Fig. 7 is a flowchart for explaining a process of a wired
I/F section 51.

Fig. 8 is a flowchart for explaining a process of
transceivers 61; through 61s.

Fig. 9 is a block diagram showing a third configuration
example of the front-end 12 and the message processing section
14,

Fig. 10 is a block diagram showing a configuration
example of an embodiment of a computer to which the invention

is applied.

DESCRIPTION OF THE PREFERRED EMBODIMENTS
An embodiment of the invention will now be explained,
in which the correspondence between composing elements of the
invention and the embodiment described in the specification
‘or the accompanying drawings will be exemplified as follows.

The description is for confirming that the embodiment for
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.correspond to the composing elements. On the contrary, even if the
embodiment is described here as one corresponding to the composing
element of the invention, this does not mean that the embodiment does

SupEedr iggp diek t wikeTCiomnp b sindealemenés] thantthe abevs €amposiog or
element. A communication device of a first embodiment of the invention is
thg @rarinigatondeics (g, acommmuficatign etbddéierstowieindigbed

1) for performing near field communication, including a near field
inc i SRESIdH BevitenhavingRen SHFEIMEsmMLhiBatofssaioH@d hare
wireless I/F section 31 in Fig. 2) for performing near field communication

as; B EFbRE LREBInRORESSH RTHRE, SR doleeCRINRRSAMY sSdiRRt s of

mode the active modge bEISﬂ %communlcatlon mode for transmlttln%data

thg TONSHTRG M dibcHdRmdiRtd iale i mOtGR FIRRRELnents do not
rcoﬂe&& |tt|ngr} t'Ct‘Hé‘VE in each of a Iurallt¥ ofdde{ etshfor rv even

trans receiving aata, anlzﬁhe passive mo elng a commu tion

1 £ Magle fortansmitting;datg. Ry oufpUiing. an egef&t@ﬂ%a%%t&ce g $8%%g to

modulating the electromagnetic wave in one of the plurality of devices

tha@nébigiEangmittingdatadp apethelal s plurality;of deweeso48u@n that

load-modulating the electromagnetic wave output by the one of the

theleralibaohderc@seandoandatefasp SA6Lon (Bidhe A YURHLEE S§EIDBEZNt s
shown in Fig. 2) for supplying the near field communication section with

thatatetemsdotata progessibggdevieadartprocessing data communicated by
the near field

A communication device of a first embodiment of the
invention is a communication device {e.g., a communication
device 10 shown in Fig. 1} for performing near field
communication, including a near field communication device
having a near field communication section (e.g., a wireless
I/F section 31 in Fig. 2) for performing near field
communication in either one of communication modes, an active
mode and a passive mode, the active mode being a communication
mode for transmitting data by outputting an electromagnetic
wave and modulating the electromagnetic wave in each of a
plurality of devices for transmitting/receiving data, and the
" passive mode being a communication mode for transmitting data
by outputting an electromagnetic wave and modulating the

electromagnetic wave in one of the plurality of devices and

for transmitting data in another of the plurality of devices
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communication section and supplying the data processing device with
data from the near field communication section, and one or more of the
data processing devices (e.g., transceivers 411, 412, and 413 shown in

byFid 2 capaeated tadheHaterfaca: seeiionn with ORE QR NS Y- the one
SIGOUT line shown in Fig. 1) through which data output by the interface

ofsettorpiburarsitijted fanid wiite snednplihug (&6 x faDI6 I1AEkne showa g . ,
Fig. 1) through which data input to the interface section is transmitted,

a whessinthE datatprovesginghdevicerhasibus Ziphf orasaggrhghhgnehrsnear
(e.g., bus right management sections 421, 422, and 423 shown in Fig. 2)
fiplggginguHetadionnses sime, miwvhickaaaofiage levebshterinpasisugy

iS in an unused level representing that the input bus is not used, has
degdituEdForP BredeiEnmiriatim e pensa ek ffhbusiig ansadork ield
number, and obtaining a right of using the input bus by setting a voltage
COBIRPSFREHBUEBOS 1R USRI YBEr e GRS hRE IrE Tt BESTE ce
. jnuse in_response.to a judgment.that the state in which the voltage level
o e R i et 8 ST Fbe P ieE Lo id one
nd embcodiment of the

f ' i iod., A ding t
or%%%@‘gﬁg Hﬁgﬁzﬁgr%%? e%‘igxr%lagv%gesgc{) . rfmsc?ﬁévers 41,

e
invention, there 1 ata processing device (e.g.,

4131283C8Ive S AL HroHgh 4134n E@ngéal%%l?@g%%e)gr{e&@%@eﬁg@?tion

communication device (e.g., the front-end 12 in Fig. 1) having a near field

wiEABAEHEAIAN386H0N(80-; theWiEtPsS iR S8R 3T FD- 2) Fehrough
performing near field communication
which data output by the interface section is transmitted and
with one input bus {(e.g., a SIGIN line shown in Fig. 1) through
which data input to the interface section is transmitted,
wherein the data processing device has bus right management
means (e.g., bus right management sections 42,;, 42,, and 423
shown in Fig. 2) for judging whether or not a state, in which
a voltage. level of the input bus is in an unused level
representing that the input bus is not used, has continued for
a predetermined time period determined using a random number,
and obtaining a right of using the input bus by setting a voltage
level of the input bus to an in-use level representing that
the input bus is in use in response to a judgment that the state
in which the voltage level of the input bus is in the unused

level has continued for the predetermined time period.

According to a second embodiment of the invention, there
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in either one of communication modes, an active mode and a passive
mode, the active mode being a communication mode for transmitting data
by outputting an electromagnetic wave and modulating the
izlpetrorndgretic dmve preacisefiagldaalityat deviges fathe transceivers
transmitting/receiving data, and the passive mode being a communication
4 o8& ¥sragdnshdittiig: dEreoby 8litputtinge ar efevtrohradnetic avaveaandf ield
modulating the electromagnetic wave in one of the plurality of devices
CUMHR frahdmttiYY Hata 11§ afothéhst fesitirafidol delit&s By 1) having
load-modulating the electromagnetic wave output by the one of the

3 diSifity” P&V ICOR ISR FrteRasE SEdtdh (% Sthe WWiRdd WETed@mh 1/F

32 shown jn Fig,.2) for_supplying the near field communjcation section
S R oo B R R HEORB LA phECeag epgommani Catdon

i-£mPHER0Y e g igd cammunicalion section and supelying (g
data processing device wi ata rrom tﬁ‘e neaf flea|8 communlcafl)on

pa38elion, ARG US, Haht management @S?Hﬁ(%:gc ysLight {ﬁ(:éde for

management sections 421, 422, and 423 in Fig. 2), connected to

t iBRsRCE + 3R QMLY% 0BG HBHLRYS (R0 athe SIGOLIHING G- Ih A and

which the data output by the interface séction is transmitted, 20 and one
moitipliblusie ghdhe e Ndiegindtig clyaravhighetherdata putdedhe t v of

interface section is transmitted, for judging whether or not a state, in
dewhichsa foltagedews of tthegrpedeusisran daused develurprpsentingthasde

the input bus is not used, has continued for a predetermined time period
being a communication mode for transmitting data by outputting
an electromagnetic wave and modulating the electromagnetic
wave in one of the plurality of devices and for transmitting
data in another of the plurality of devices by load-modulating
the electromagnetic wave output by the one of the plurality
of devices, and an interface section (e.g., the wired I/F
section 32 shown in Fig. 2) for supplying the near field
communication section with data from a data processing device
for processing data communicated by the near field
communication section and supplying the data processing device
with data from the near field communication section, and bus
right management means (e.g., the bus right management
sections 423, 42,, and 423 in Fig. 2), connected to the interface

- section by one output bus (e.g., the SIGOUT line in Fig. 1)

on which the data output by the interface section is transmitted,
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determined using a random number, and for setting the voltage level of

the input bus to an in-use level representing that the input bus is in use,

thereby obtaining a right of use of the input bus if it is judged that the
arglatenén which-tHeusoltagg levet lné TGPt husés the wiusedlipveh halsich

continued for the predetermined time period. According to the second
themBadimdmtrofthé mvertion thefaisprovidbd erméthdd- forsmitted, for
. communication of a data processing device, or a program to be executed
JWRIPA RS RER S8 @dhtﬂﬂfg@ aSd@hProdessifigéviee (e htage level of

transceivers 41, through 413 in Fig. 2), connected to a near field

thS RN deviRE RGSHR FBREdndBTR 2R 1 PRavhita RRgr fBRME

communjtt:ationddey{ce havi%ga near field comr‘%:micatiqn section (e.

B TSR T Lo ST LEREY) TSP pB TR SEAT g Cime Deriod
aeUMRAISR RN D pihes e ofeomTuNagtion modes, a0 actie mode o

v
and a passive mode, the active mode belng a communica modec%o

1eHIsDifting data, by,oulputting an, elgeliomaoneye ywave and modialing, » +

the electromagnetic wave in each of a plurality of devices for

thiansmitingiiacaivingrdaise andribe HIgSvevRadE REINY #idht of use of
communication mode for transmitting data by outputfing an

theleciipmagpetic Wwavenntsmedulgdiag the elegiiemagacks Wavewiione ehe
the plurality of devices and for transmitting data in another of the plurality

voodtdevcesamebad-fnotutatingpoe: ctectronagrgiic wavesadpuidyethe has
one of the plurality of

continued for the predetermined time period.

According to the second embodiment of the invention,
there 1is provided a method for communication of a data
processing device, or a program to be executed by a computer
for controlling a data processing device (e.g., the
transceivers 41; through 413 in Fig. 2), connected to a near
field communication device (e.g., the front-end 12 in Fig. 1)
having a near field communication device having a near field
communication section (e.g., the wireless I/F section 31 in
Fig. 2) for performing near field communication in either one
of communication modes, an active mode and'a passive mode, the
active mode being a communication mode for transmitting data
by outputting an electromagnetic wave and modulating the

electromagnetic wave in each of a plurality of devices for

transmitting/receiving data, and the passive mode being a
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devices, and an interface section (e.g., the wired I/F section 32 shown in

Fig. 2) for supplying the near field communication section with data from

a data processing device for processing data communicated by the near
cofigidcoparhinicationisediion dnchsepplyinnie data plogessitigaeyiceg an

with data from the near field communication section, and wherein the
elgsthynveessing cludre i3rormediddioing ihhefadesdciondgnend c wave
. _output bus (e.g., the SIGOUT line in Fig. 1) on which the data output by
IRt Fatd SeRAGT Rltdsifttste Bhershe Ut DEsE S Slamdata

line in I?% 1) on which the data input o the interface section is

in ane Sthd- e RO 07 1 ¥rogr i VhERRIRY the {tprostydadings the
, A hich a vol
BRI AR B A tagey ot

elgec%' cta?ne %?e"t%“%”aﬁ@'g%%‘%ﬁ on
level of the Input” bus Is an unused représenting tha inpu

. de(}‘i&:é@?dam%ﬁoﬁmlﬁ'é%@%fQé%q.q[ﬁ]gn.l%q(étjmq:ﬁ‘%ri)@%ﬁgaewp%%ction

using a random number, and setting the voltage leve e input bus to

32%8%%1‘?@%@%}?5%@&”%5%1 Eﬂ%oﬂhguﬁeiéfnﬁ%@eax%ﬂ@%mn
(e.g., the step S16 in Fig. 3) aright of use of the input bus if it is judged

sethat dhevitate dinvwhichhihe itegeleyeleldha inputhusisthe ypysed sing

level, 22 has continued for the predetermined time period. According to a
dathird emhodicentdf e thvenion: thee d poarided acotpnusieationn and

device (e.g., the communication device 10 in Fig. 1) for performing near
sufipldydorgniurecatid ipdludiagsd ngadésliconthicitioa deviee {the near

front-end 12
field communication section, and wherein the data processing
device is connected to the interface section by one output bus
(e.g., the SIGOUT line in Fig. 1) on which the data output by
the interface section is transmitted, and one input bus (e.g.,
the SIGIN line in Fig. 1) on which the data input to the
interface section is transmitted, the method or the program
including the steps of judging (e.g., the step S14 in Fig. 3)
whether or not a state, in which a voltage level of the input
bus is an unused level representing that the input bus is not
used, has continued for a predetermined time period determined
using a random number, and setting the voltage level of the
input bus to an in-use level representing that the input bus
is in use, thereby obtaining (e.g., the step S16 in Fig. 3)

a right of use of the input bus if it is judged that the state,

in which the voltage level of the input bus is the unused level,
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in Fig. 1) having a near field communication section (e.g., the wireless I/F

section 31 in Fig. 6) for performing near field communication in either one

of communication modes, an active mode and a passive mode, the active
hagogemeimpadofmmunibationr edote forirandntitting data bydutputting an

electromagnetic wave and modulating the electromagnetic wave in each

of a phFeREFdrdefices foh iraAsPRiRP@ireesaivims deke dmdy e borsivehere
. mode being a communication mode for transmitting data by outputting an
15 REAS TG efic FRIVRMRE ot R theS el 6 rBmagHaBicSPaRR s don

the plurality of devices and for transmitting data in another of the plurality
IR 18} (5 mb LIt & e GiEB B i bbb GPRRB i L Lon

of devices
. f the plurality of devices, and.an interface section (e.g., _the wired
S P AR Ve nAd Cor RO catioh 2
1rS§glipn wihdata frigm.a fadg. progessing device for processing data o o

communicated by the near field communication section an suppf)lllngg the

thdafa PEIGEsSIngG rdeuice With thata.fepy the peay fi 'QEMHHE?QE@& field

section, and one or more of the data processing devices (e.g.; the

cotfitnsceivar Sl 1.6 b4, k64 3 SROWB ditulrith £ £0RRSCHRIIOs 23th s ct i ve
interface section with one output bus (e.g., the SIGOUT line shown in Fig.

modiptnod gh pauchi datanoutputtethe-inierése Ee@ions tapsmitiadiand: ion
with one input bus (e.g., the SIGIN line shown in Fig. 1) through which
modata_fhaputnﬁmrimﬂrm dettobis wanpnittednyhereia theinterfaemet ic
waxsr?aCtg)er modulating the electromagnetic wave in each of a
plurality of devices for transmitting/receiving data, and the
/passive mode being a communication mode for transmitting data
by outputting an electromagnetic wave and modulating the
electromagnetic wave in one of the plurality of devices and
for transmitting data in another of the plurality of devices
by load-modulating the electromagnetic wave output by the one
of the plurality of devices, and an interface section (e.g.,
the wired I/F section 51 shown in Fig. 6) for supplying the
near field communication section with data from a data
processing device for processing data communicated by the near
field communication section and supplying the data processing
device with data from the near field communication section,

and one or more of the data processing devices (e.g., the

transceivers 61;, 6l;, and 61; shown in Fig. 6) connected to
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transmits a request for communication with one data processing device
out of the one or more of the data processing devices via the output bus,
and receives a response the one data processing device transmits in

thiespanse fa e FRGUESHIDK COmnaicAligWA thadnpw ys; AcgerdingteT
a fourth embodiment of the invention, there is provided a near field
liconwhowminatior deviae (therbantendi ¢8 tafig. dy tipakiding theear tieltdf ace
communication section (e.g., the wireless I/F section 31 in Fig. 6) for
segdrigrmihyg heanfielittedmodicatioh inreitherene bfisofemanicatiba SIGIN
modes, an active mode and a passive mode, the active mode being a
Ligsnrhamitatior ¥eode for hameatitiiyieiaipy autpotingtanthe interface
electromagnetic wave and modulating the electromagnetic wave in each
Sesitad Pluratity of HBRERS fdrafansiiltfigfrioteiiif datl BREtRE Spasfsd 1o
mode,being}a communication mode_for transmitting data by outputting an

ErEREROMAGEREWETE AR MOTTHENG 3 “Eetirbhagielie W RFEGTE 59

degpe elu(r)%ugyg; de}\]/icegnan%gorrntrggsm' ti{;%da a in another of the pl raIltX
of deviCes by Ioaoe-mOG%Iatlng fieeféttr @agnaeﬁ% \ﬁg\?ecgﬁt%ﬁ?gy fid +©¢S

vi @Ml ”13%9%%%"%8':?‘?:?5%‘%%?’ aadapjote rf%geﬁsg%%%%ﬁ‘ €9ng* M data

wired I/F sec for supplying t communication

proSeHan with s data framyihe dala prpcessipgndevies (&-fa tr@@%g%iwsfor
611, 612,7and 613 in Fig. 6) for processing the data targeted by the

coRpimmwieatian ofithemnear ;figld communication section, and supplying
the data processing |

According to a fourth embodiment of the invention, there
is provided a near field communication device (the front-end
12inFig. 1) including a near field communication section {e.qg.,
the wireless I/F section 31 in Fig. 6) for performing near field
communication in either one of communication modes, an active
mode and a passive mode, the active mode being a communication
mode for transmitting data by outputting an electromagnetic
wave and modulating the electromagnetic wave in each of a
-plurality of devices for transmitting/receiving data, and the
passive mode being a communication mode for transmitting data
by outputting an electromagnetic wave and modulating the
electromagnetic wave in one of the plurality of devices and
for transmitting data in another of the plurality of devices

by load-modulating the electromagnetic wave output by the one

of the plurality of devices, and an interface section (e.qg.,
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section with the data from the near field communication section, wherein
the interface section is connected to one or more of the data processing
devices by one output bus (e.g., the SIGOUT line in Fig. 1) on which the

£ KR:QuiRYE py thesinierfpes %%%qrq{iSéﬁaeagi@%%%%'}ﬁtiggféﬁ%% US £ie1d

(e.g., the SIGIN line in Fig. 1) on whichthe data e Interface
caeation & drsmitied; anddhe NeHacs Seclien JANSIITHa FeapHesIdOk s i ng

communication with one data processing device out of the one ‘or more of

déhe data praressingdritess da $he opipwibys, and Eaceives a1gsPAISeror
the one data processing device transmits in response to the request for

proremanatidrevidathe inputians Aegordlirg tofieufoualenahodimentohear
the invention, there is provided a method for communication of a near
Lild eommmadicaticrodevicet(eog , thedrontperdd 1R intFig. d3ter prprograing
to be executed by a computer for controlling a near field communication
S v BV Aedt Hiald Eomiumitgtont sedide cgunhe alirbless ¢t 1on,
section 31 in Fig. 6) for performing near field communication in either one
WESH SRS ARG HIGHRR, SAHARE rhede MRS BRSSIve rtde Ghenore of
active mode being,a communication mode for transmitting data 25 b
Rt i EThO AT St SR BB R B0 ABRARO0T
1iWAVE e (_:hl f a plurali deyices fo_r trans |t%n /receiving data, and,
R SN R A oY ey Ba Byt
iS%L\%HER&@Bes',e%%“éﬂge%&%"%&é‘d( mogulagng.thg gIRFOMAcngtt; 5
1} on which the data input to the interface section is
transmitted, and the interface section transmits a request for
communication with one data processing device out of the one
or more of the data processing devices via the output bus, and
receives a response the one data processing device transmits
in response to the request for communication via the input bus.
According to the fourth embodiment of the invention,
there is provided a method for communication of a near field
communication device (e.g., the front-end 12 in Fig. 1), or
a program to be executed by a computer for controlling a near
field communication device having a near field communication
section (e.g., the wireless I/F section 31 in Fig. 6) for
performing near field communication in either one of

communication modes, an active mode and a passive mode, the

active mode being a communication mode for transmitting data
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in one of the plurality of devices and for transmitting data in another of the
plurality of devices by load-modulating the electromagnetic _wave output
by the one of the plurality of devices, and an interface section (e.g., the
wired I/F section 51 in Fig. 6) for supplying the near field communication

bysestiepuwithribe dafa from e dalguesesSingieViced e Hoali 2RBGEIYe B he
611, 612, and 613 in Fig. 6) for processing the data targeted by the
e learopunnicationiof theveai fieklh eamMprINCHIDASECtion, aFd auRal¥ey for
the data processing section with the data from the near field
t reommivridatipfrsestion]. nghetaibdhe imerfatessartion iy eommebte btoione a
or more of the data processing devices by one output bus (e.g., the
COBMGOUTR fiherin B4 ) fnwhictatienddts owpuidyahb interfdgaugdction an
is transmitted, and one input bus (e.g., the SIGIN line in Fig. 1) on which
elgRtdmanpattbaHeaRte fick Becivrais inanshmted i prasBiobcorave
. _program.including the steps of the interface section transmitting (e.g., the
NSOt iﬁfiﬁgpgs%Pﬂeh%s?f%r%wﬁsﬁiﬁﬂen%m Bﬁéw&gﬁfc@%sﬁ@ta
. _device outo tg one, or mote of th (Sata, processing devices via the
10 RSV, nd: e RRBAAGE S¥cRonTEainR B SR SE o the
15 gc)n?ar et e the one.d ta processing device transmits in response
TR iy commURER v g A RpGT LS HeTBmaRgpta 1 Y oF
defnadiments.of heresentinentiqn will o desgrbed withyreference 49 o
the accompanying drawings.
51inFig. 6) for supplying the near field communication section
with the data from the data processing device (e.qg.,
transceivers 61, 61;, and 61; in Fig. 6) for processing the
data targeted by the communication of the near field
communication section, and supplying the data processing
section with the data from the near field communication section,
wherein the interface section is connected to one or more of
the data processing devices by one output bus (e.g., the SIGOUT
line in Fig. 1) onwhich the data output by the interface section
is transmitted, and one input bus {(e.g., the SIGIN line in Fig.
1} on which the data input to the interface section is
transmitted, and the method or program including the steps of
“the interface section transmitting (e.g., the step 821 in Fig.
7) a request for communication with one data processing device

out of the one or more of the data processing devices via the

output bus, and the interface section receiving (e.g., the step
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Fig.'1 shows a configuration example of an embodiment of a

communication system (a term "system" denotes an object composed of

a plurality of devices assembled logically, and whether or not the devices

of respectjve components are included in the same housing is no object)
528 wHichFthe - indéntonti€ SRPNEE. 1F 1Ry, A thedBFimBARERSS EystefriEice

com osted of a communication devices 10 and 20, wherein it is arranged

CRRAC S ear el EERATT AN WIRBH -S4 y5E SoliiiBdg ation via the

in}qgnyggzation, can be performed between the communication device 10
nd the communication device 20. In other words, the communication

devic,0.andbecommunisalion deviee 20,85 POULEONIANEDA% 111

devices (hereinafter arbitrarily referredto evices) for performing

beneRrdield seammunisatirreempliantyth, far gxample, NECIP-488,ings .

wireless communication. In this case, the NFC device can péerform near
field gaymunieatiansby elestrorgaonaticdnduslignsing 2 G NgfWAERh
single frequency such as 13.56MHz in the industrial scientific medical
o £(I8Mpbendhivith ahethery M EErdevicee2h Itshpsichhie noted that the refect
field communication denotes the communication, which is made possible
compenshle cdismnebuistiveen thé dbvicesde cosvenhizate Wih aehbfherand
becomes shorter than several tens of centimeters, and includes the
wheshedunieatidioferfdrmedeyisteging {the éivpsings of) themponents are

included in the same housing is no object) to which the
invention is applied.

In Fig. 1, the communication system is composed of a
communication devices 10 and 20, wherein it is arranged that
a near field communication, which is a type of wireless
communication, can be performed between the communication
device 10 and the communication device 20.

In other words, the communication device 10 and the
communication device 20 are both configured as devices
{(hereinafter arbitrarily referred to as NFC devices) for
performing near field communication com#liant with, for
exanmple, NFCIP-~1 as wireless communication.

In this case, the NFC device can perform near field
communication by electromagnetic induction using a carrier
wave of single frequency such as 13.56MHz in the industrial

scientific medical (ISM) band with another NFC device.
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devices to make communication into contact with each other. The NFC
device can perform communication in two modes. As the two modes, as
described above, the passive mode and the active mode can be cited.

Focusing now on the communication between the two NFC devices, in
the passivelBdE & BPHRT (Wb NFCG Heviossraddmits datimmithewtiidon
NFC device by modulating (a carrier wave corresponding to) an
denLeSmEfRefOWRYE e %%&eéd BYhitsely, Afd Brdsthiee Ieviteen the
dls%nsmlts data to the ne NFC device by load-modulating (a carrier wave
EPEPO Y B Ao iRt WA R GBRSERES b tikd rRrether
vice, Eur ry N t e actlve mogde, both of the two NEC devices, fransm
be g)ta y r#o %atmg%he carner v?a?\d/es § 2otrespoh fhe 20d LIS

th@'e&&m&&@g@mvg%hgﬁasﬁﬁéa selves. %ﬁho ld b%%ﬂo%sfepdug?f%he

that the NFC devic ich takes ntro ?co munlca

deaa@@tﬁ%ﬂm'%\aﬁmnﬁr&é&%9{“%?@8%%%98@{“Wl'%%“%%h other.

performing the near field communication, is called an initiator. The near

field camuication ispederped ib shcharRanne/dhabihe NitIe modes .
transmits a command to the communication partner and then the 28

As coentmizatioepgiaer detssnd hadesponse, wherpidbeveonsaunicatiothe
partner, which returns the response to the command from the initiator, is
actaisr acdegataki itis asisueded tifatoneiofdhadwoddFEdevicasnunication
commences outputting an electromagnetic wave to start communication
befmpen the two NFC devices, in the passive mode, one of the
two NFC devices transmits data to the other NFC device by
modulating {a carrier wave corresponding to) an
electromagnetic wave generated by itself, and the other NFC
device transmits data to the one NFC device by load-modulating
(a carrier wave corresponding to) an electromagnetic wave

generated by the one NFC device.

Further, in the active mode, both of the two NFC devices
transmit data by modulating (the carrier waves corresponding
to) the electromagnetic waves generéted by themselves.

| It should be noted here that the N‘FC device, which takes
control of communication by outputting an electromagnetic wave
first to commence the communication in performing the near
field communication, is called an initiator. The near field

communication is performed in such a manner that the initiator

transmits a command to the communication partner and then the
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the other NFC device, the one NFC device commencing outputting the
electromagnetic wave first becomes the initiator, and the other NFC
device becomes the target. Further, in the passive mode, the initiator
continues qutputting the electromagnetic wave, and transmits data to the

COERY R bl afifF tHeedHe Aoh R iEREVer QARG Riseih©iete  the
o hgr anq,.the targe transmit d%% to the initiator. by load-modulating
the elactfomagnetic wave, ’Wh‘fi}f ihRSYEE obipBitiRG SBANAE oftfer the

cohgid,dn the actiye mode QF. injtiator_commengces qutputting the
electromagnetic W%ve alntd& t eteﬁrMO%%JIa?gsI{Téhee&e%cﬁg%%%gétic wave,

therely-tignsmifing data {f theJALogt E%%”-%Wg Il%%a&oervsfggss utputing. o

the electromagnetic wave after termination of the data transmission.

ou¥entthednitatorstersSRdpingthe, wlecupagretic wave; the targel s

commences outputting an electromagnetic wave and modulates the

theleatranmagnetisevaves , thereirisanswitivg datadorhe fiiagroh hpatheny
target stops outputting the electromagnetic wave after termination of the

theatd erahswrssiore 200 twshoeld bestoted dbaies plality ok MEEdevigas the
can simultaneously output electromagnetic waves, and in this case,

OthelisBRGfatirmbgmstitawatds otpugby the respective NFC devices
occurs, which makes it difficult to perform communication, if the plural
NFC HevieRe tonifehbifgritApdtsf mode, the initiator continues

outputting the electromagnetic wave, and transmits data to the
target by modulating the electromagnetic wave output by itself.
On the other hand, the target transmits data to the initiator
by load-modulating the electromagnetic wave, which the
initiator is outputting.

On the other hand, in the active mode, the initiator
commences outputting the electromagnetic wave and then
modulates the electromagnetic wave, thereby transmitting data
to the target. Then, the initiator stops outputting the
electromagnetic wave after termination of the data
tran_.smission. When the initiator stops outputting the
electromagnetic wave, the target commences outputting én
electromagnetic wave and modulates the electromagnetic wave,
thereby transmitting data to the initiator. Then, the target
stops outputting the electromagnetic wave after termination

of the data transmission.
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the electromagnetic waves are adjacent to each other. Therefore, the NFC
device is arranged to detect whether or not (a radio frequency (RF) field
caused by) an electromagnetic wave from another device (e.g., an NFC
device) exists, and to commence outputting an electromagnetic wave
only whiensihtoédl roe exist el etdlay asojeling thkidolisidn N iCskhieutd dres can
noted here that such a process of detecting whether or not the
S HUAFSNEEHSH VPAVE G ARG HIR Rt td dsHaaNd commbndihg thease,
output, of the electromagnetic wave only when it does not exist is called
C%ﬁﬁzﬁlc%fﬂiﬁén SHERIEhEERRREIC PFSEERS 15UehRsE dPihd BBjdegapective

maé/ogélaqlgitc[‘we collision. In the RFCA pracess, output of electromagnetic

waveis TSommETEa fher o faRndtic WAL by AnpBiHg ™
' i ted det [ iod of time. It should b ted
ccglﬁhllek% Clg e(.I)%C el ffq'[h.aepr uer gﬁ.r%(;ﬁj ggg’?_ rgs I(E%?’arft%li% g_)é{gt e?ﬁ,ﬁr%)élg: of

here that the prédetermined period me Is & range

tﬂ@m@aéegﬁ%%@e%ﬂHA%@%ES%%%&%{J@S%&?"@A hat plyral NFC

devices commence outputting electromagnetic waves with the same

timingrigeintansed, Rytherd 6@&%%%@%@5@ Y URARNPISHAL he r

at 30 various transmission rates such as 106 kilobits per second (kbps),

or212idwps, 05 424kbp StildughendyFC devicessoa Qltecthestansmipsionn
rate in the middle of communication commenced with a certain

e lpansmissipmerate: Theedom zinatiore daviceikd the NEC davibeagevice)
described
exists, and to commence outputting an electromagnetic wave
only when it does not exist, thereby avoiding the collision.
It should be noted here that such a process of detecting whether
or not the electromagnetic wave from another device exists and
commencing the output of the electromagnetic wave only when
it does not exist is called an RF collision avoidance (RFCA)
process because of the object of avoiding the collision.
In the RFCA process, output of electromagnetic wave is
commenced when no electromagnetic wave caused by any other
devices is detected for a predetermined period of time. It
should be noted here that the predetermined period of time is
arranged to be determined using a random number, thus the
reduction of possibility that plural NFC devices commence
outputting electromagnetic waves with the same timing is

intended.

Further, NFC devices can perform data transmission at
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above, is composed of an antenna 11, a front-end 12, a controller 13, and
a message processing section 14. _An antenna 11 forms a closed loop
coil, and an electromagnetic wave is output in response to variation in the
current flowing through the coil. Further, a current flows through the
Vagritensa t1an sedpgorisentonaristionus the: ®lddd®magnsticteayetheecond
magnetic flux) passing through the coil as the antenna 11. The signal (the
(kEeent) AddARP ShrouigH #iekbmennaStl islspplibas th¥ Fordesnices, can
The front-end 12 is, for example, an IC of a single chip for performing
altShmdhfedioRtIrsiae hitAR B Cim L thewREACNE CoB - CRMERE iRl 1 on
and performs near field communication (wireless communication) with the
Coggnr%%%%%cdf?oﬁrﬁ&ié%%&%’r%tﬁﬁ?ﬂﬁ’—‘@aé\ﬁﬁ’é’s viafe antenna 11. In
other words, the front-end 12.is a neay field. co ication devige, which
isa pzh?o?%rglﬁﬁgﬂ‘lﬁé%alnoﬁIfiefaﬁcct?oarié)ér\d?ok%%ing hehear Tidrd escrfbed

ab%%?““@?gat!:%}n%‘_&!%@”&f”it%d\‘Fa@@é%ﬁ%“d performs g neacfigd, 5 4

communication with an NFC device via the antehna 11 in either one 0

coRPRIUNLGation, n?ﬁfi?saﬂfr?e@S@%?QS%@E&@@W@i@Hd%ﬁl

Further, the front-end 12 is electrically connectedto the message
processingseetionl4 Bp ore Ahanote otdaldeprocessing devices faghg  an

performing processing of data targeted by the near field communication
elbytheBiGorth invane the SIGUNLING. response to variation in the
current flowing through the coil. Further, a current flows
through the antenna 11 in response to variation in the
electromagnetic wave (the magnetic £lux) passing through the
coil as the antenna 11. The signal (the current) flowing
through the antenna 11 is supplied to the front-end 12.

The front-end 12 is, for example, an IC of a single chip
for performing communication compliant with NFCIP-1 (in which
NFCIP-1 is executed), and performs near field communication
(wireless communication) with the communication device 20 or
other NFC devices via the antenna 11.

In other words, the front-end 12 is a near field
communication device, which is a part for controlling an RF
function performing the near field communication compliant
with NFCI.P*l, and performs the near field communication with

an NFC device via the antenna 11 in either one of communication

modes, the active mode and the passive mode.
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It should be noted here that the SIGOUT line is a single bus line (an
output bus) through which the data output by the front-end 12 (a wired I/F
section 32 shown in Fig. 2, _a wired I/F section 51 shown in Fig. 6,
described later, or the like thereof) is transmitted. The data output by the
front-ena Re andtihpuf iotie-readsage psoeassing sectionylddsinected to
transmitted from the front-end 12 to the message processing section 14
theianhesSIGO PEdine sEarers e StBINhe s a singleclusrines (anfinglst a
bus) physically separated from the SIGOUT line, through which the data
PrppasioLite fonieng 2 aneirde rRegtpnERestiovng nfFip e &akegted
I/F section 51 shown in Fig. 6, described later, or the like thereofg [

S
DY R AR L HRA S AATBUBIHC B 16 hE<sAaS HERE TS eeener £08 STF TN

.input to the front-end 12 is transmitted from the message processing
18&ction 14 to the front-end 12 via the SIGIN line. The front-end 12

wansits the dataor the like (Indudipg.a comrugndy eceived by the pear,

field communication € message processing se

uSIBQUT 6 Whis, [ECENII0 4 CBIAOL e S o DB SATSILE DS ne

near 32 field communication frans y the message processing

£r8REiUhE4Ma fhe KGN Ingr s pedarmngyised qemmynication With-¢ 4

the message processing section 14. It should be noted that although each
1/0f tha-ttiophend L2and the ME§Sase PHREESSNGRECLfnA isdrovided, 5 ke

with
thereof) is transmitted. The data cutput by the front-end 12
and input to the message processing section 14 is transmitted
from the front-end 12 to the message processing section 14 via
the SIGOUT line.

Further, the SIGIN line is a single bus line (an input
bus) physically separated from the SIGOUT line, through which
the data input to the front-end 12 (a wired I/F section 32 shown
in Fig. 2, a wired I/F section 51 shown in Filg. 6, described
later, or the like thereof) is transmitted. The data output
by the message processing section 14 and input to the front-end
12 is transmitted from the message processing section 14 to
the front-end 12 via the SIGIN line.

The front-end 12 transmits the data or the like
(including a command) received by the near field communication

to the message processing section 14 via the SIGOUT line while

receiving the data or the like to be.transmitted by the near
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terminals connected to the SIGOUT line and the SIGIN line for

connecting the both sides to each other, the illustration of the terminals is

omitted for preventing the drawing from becoming complicated. The

controller 13 controls the whole of the communication device 10. Further,
fithécontraftenid atsboperformssanproceds by attordanoeswiife aprocessing

application to which the communication device 10 is applied. That is, for
sesxaimple, e cohamuhbivatioBI@&vcellnean belappliep<a, forexample,iaed

cellular phone, and in this case, the controller 13 controls a block (not
COFHBIRRC AT fRNcothuniditionRAES1 PR HB AihgBsSthe tekdinlat 4 -

phone. As the block functioning as the cellular phone, for example, a

block haviftP 2 ¥dhBfor8ERRKIFE i@ BIRERSRrBrohkid #rnkesnd

or crgati;r}egr; an e-mail can be cited, The message processing section 14
e

12 88 s HanBESTa%e 4 PRARSIRIT T3 SRS fPFig L2 OF rRASSEdsd efith
through 613 shown in Fig. 6.desgri er, which are da essin

Sl o RS gt e et R

cof BN L KNG ONER 2 AUAPEEATES It i ustration of
communication (exchange of data in a wired manner) to receive the

thdatadrapsmyited thereip bydhe wirsd coramupnication apd toRetorika £rom

process such as storing thedata according to needs. Further, the
beMaRSAGE AEREASSHG-seLtion 14 performs a process such as retrieving the

data stored therein to transmit by the wired communication.

The controller 13 controls the whole of the communication
device 10. Further, the controller 13 also performs a process
in accordance with an application to which the communication
device 10 is applied. That is, for example, the communication
device 10 can be applied to, for example, a cellular phone,
and in this case, the controller 13 controls a block (not shown)
in the communication device 10 functioning as the cellular
phone. As the block functioning as the cellular phone, for _
example, a block having a function of making a call and a block
for browsing the web or creating an e-mail can be cited.

The message processing section 14 includes transceivers
41; through 413 shown in Fig. 2 or transceivers 61; through 61;
shown in Fig. 6 described later, which are data processing
devices for performing processing of the data targeted by the

near field communication by the front-end 12, and performs the

wired communication (exchange of data in a wired manner) to
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It should be noted here that the message processing section 14 is
connected to the front-end 12 by the SIGOUT line and the SIGIN line.
Further, the message processing section 14 transmits data to the
front-end 12 via the SIGIN line, while receiving data transmitted from the
Teffghtend theia tie SaGOUTalise|ithbe perfarnming Wwired cpmnmumcationhred
with the front-end 12. Further, the message processing section 14 can be
COUBHHyLFed AsPieRekEmpIe L & QB Y GeE I URbdRe Y S the data
compljant with ISO 7816 or a user identify module (UIM, also called
AGRVErRT SR RTEAP)) cARFERpliattifitR aR SRR IPEAREART SRR GE 100
Mth%s \ card. Further, the messa%]e% rocessing section 14 as an SIM i
Tt O PR oS S bRV TS P8 Stored therein
cloMRSIEEFISIA) SAN Sl (a0 IG,dhip of SAM) for performing for
example, management of a” key (an encryption Il}ey) used for identification

or engrypti f the da lactronic eV,.,and othe u erei
pesidos an B ohie (an e S ot SN N P aP e Ee S ha

seFIEESATEIOCRESIHLSRHIPN J 4 fanAxeMiPUs Pe hoysedin BecouT 1ine

communication device 10 or 34 formed as an object (hardware)

andetachabiy afiached by themsestp thecomuyagatiopslevice; HywWilict 1 on
ease. If the message processing section 14 is detachably attached to the

14 coramsmicaticiedevice tO.dherienminaisiof2he iaespageIPMCassHY while
section 14 not shown are electrically connected to

receiving data transmitted from the front-end 12 via the SIGOUT

line, thus performing wired communication with the front-end

12,

Further, the message processing section 14 can be
configured as, for example, a subscriber identify module (SIM)
card compliant with ISO 7816 or a user identify module (UIM,
also called universal SIM (USIM)) card compliant with an upper
standard of that of the SIM card. Further, the message
processing section 14 as an SIM card (or a UIM card) can be
provided with, for example, a tamper-resistant SAM chip (an
IC chip of SaM) Ifo.fc performing, for example, management of a
key (an encryption key) used for identification or encryption
of the data, an electronic money, and others housed therein
- bésides an SIM chip {(an IC chip of SIM).

It should be noted that the message processing section

14 can previously be housed in the communication device 10 or
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the SIGOUT line and the SIGIN line, respectively, by attaching the
message processing section 14 to the communication device 10. Further,
the communication device 10 is provided with, for example, a battery not
shown housed therein, thus the front-end 12, the controller 13, and the
Tonmeshgs procsnft SStivAvRrse dapplduabitly soviardred the barenper
It should be noted that in the communication device 10 the front-end 12
L ah bt ST RShtRe Sitiofnatfelid favedBfut byfhéhe message

communication device 20 ﬁr the like in performinfj\fthe near field

L SSmmtinithtion 16 SUPPly the froht-endAPHERAC fifthe? thé Letron&r13 the

e EESIOe SOSEEe g e Wi o Gt

above, the'’communication device

prBAL e CUMIUAICANIOR deyice s%%&é”él%’ & ti‘eecstiaﬂ%gf TEHE%?Q&SM to

that of the'communication device 10 or a different configuration

thiberetiomy The sommunicatian ggvice,20 caohe.apnlicdfor, far example g

a reader/writer of an automatic ticket checker. In this casé, the
theonmesdnigatiph slevicei2(yreads ouhcammuter 3Sdigkath fermation (R 9ice
an expiration date or an available block of stations) from an IC card as
10the commuter ticket coming_closer to the communication device 20 by the
near field communication, judges whether or not the information of the
commimethiekat is lappropristelaad tontrdlswhe@aukématipprovided with,

for example, a battery not shown housed therein, thus the
front-end 12, the controller 13, and the message processing
section 14 are supplied with power from the battery. It should
be noted that in the communication device 10 the front-end 12
can obtain power from the electromagnetic wave output by the
communicationdevice 20 or the like in performing the near field
communication to supply the front-end 12 itself, further the
controller 13, and the message processing section 14 with the
power,

As described above, the communication device 20 is an
NFC device. It should be noted that the communication device
20 can have the same configuration as that of the communication
device 10 or a different configuration therefrom.

The communication device 20 can be applied for, for
example, a reader/writer of an automatic ticket checker. In

this case, the communication device 20 reads out commuter
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ticket checker in accordance with the result of the judgment. Further, the
communication device 20 can also be applied to, for example, an IC card
capable of performing electronic payment besides the above. In this case,
the communication device 20 stores electronic money, and performs
tiphate bRiEIREISIthécelGotromit MEmdyrstbiathtiterein praecorwatdable
with a request from an NFC device not shown for performing the process
bl tledicttdhicpsyndmSincEdasshituplatomualies 10 ake theoming
commu icatiog device 20 configured as above are both NFC devices,

Cjtﬁg’ye Ean"Pefbim HEREE &S LOMNRAIEE8n é8mBiant fifth Rejp-iield

In other words, the front-end. 12 of the communication device 1Q is able to
o R ruid e m e EaTan TomSTantURMNECH Wi iRE the

o SRRpUBICaian device 20, el ibg fropgnd 42.ofthe communieaion ;

device 10 is able to perfo communication with the message

£ RFRELSSIRE Sestion 14 coppasisddhgiaty with the SIGOUT ling, %?chv%rg ient .

SIGIN line. Therefore, according to the communication system stio n

Fig. 1 rihedrent;epd 2ahihmeemmumicalion devies 49,can S5 KRCEINE1 1 ed

data from the communication device 20 by the near field communication,

toand furthkerargrismitdhe Hatade the AlRs5age off GResSinEnSaeE0R iy i ¢
wired communication via the SIGOUT line. Further, the front-end 12 can

pajgoeive dataidar, daa aotput by the madsagesprocessiag sentiaim 148sion
the response

device 20 stores electronic money, and performs update or the

like of the electronic money stored therein in accordance with

a request from an NFC device not shown for performing the

process of the electronic payment.

Since the communication device 10 and the communication
device 20 configured as above are both NFC devices, they can
perform the near field communication compliant with NFCIP-1.

In other words, the front-end 12 of the communication
device 10 is able to perform the near field communication
compliant with NFCIP-1 with the communication device 20.

Further, the front-end 12 of the communication device
10 is able to perform wired communication with the message
processing section 14 connected thereto with the SIGOUT line
and the SIGIN line.

Therefore, according to the communication system shown

in Fig. 1, the front-end 12 of the communication device lo.can

36



to the data transmitted from the communication device 20 via the
front-end 12) from the message processing section 14 by the wired
communication via the SIGIN line, and transmit the data to the
communication device 20 by the near field communication. As a result,
re gl meskHye Prosessingrsentionikkdridthdesomemdnidaticrhdevicer2field
can exchange data via the front-end 12. Therefore, in the case in which,
COREKERIIEOthe AedsAge thotessing settiokha slofes ihforkistionsteage
commuter ticket, and the communication device 20 is applied to an
PrRffiidfd fOER PRAICL RS TR CERBR YRR PR R4St #RPUT
information of the commuter ticket slgé)red in the message processing

Lin&utioh Y LBontt She ZRREMANE tiket RRERSEE HY SciAntR Wit thata

Jcnfg_%m?lon of the commuter ticket. F.urtheré q:the C%[Sf |£|swtélﬁh for

o8 e?(amp é’ tﬁgemréigssasgaeg %rgggs%?nsgsééiﬁio% T4 5% sioréSelecfionic PO S®

to PRReY%ANd e, communigaion device %84&%9%&9@%85 pSQ@ELEE‘gz via

electronic payment, then the communication device 20 can read out the

th&legtianic gpney.storsdin t@ﬁé“ﬁ‘q%%’&@g%"?fé@@gé?ﬁ&oﬁéét§gﬂiaiﬂ7%y

front-end 12 to perform the process of the electronic payment

th&oimespandimnimtheurehase of gaads periormeddy dheiusesrbiier the
communication device 10. Meanwhile, Fig. 2 shows a first configuration

datexample tdhedeamiranit-b2 866l thaanessage proegssivfseiivarld field
shown
communication.

As a result, the message processing section 14 and the
communication device 20 can exchange data via the front-end
12.

Therefore, in the case in which, for example, the message
processing section 14 stores information of a commuter ticket,
and the communication device 20 is applied to an automatic
ticket checker, the communication device 20 can read out the
information of the commuter ticket stored in the message
processing section 14 to control the automatic ticket checker
in accordance with the information of the commuter ticket.

Further, in the case in which, for example, the message
processing section 14 also stores eiectronic money, and the
communication device 20 is a device for performing electronic

payment, then the communication device 20 can read out the

electronic money stored in the message processing section 14
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in Fig. 1. In Fig. 2, the front-end 12 is composed of a wireless interface

(I/F) section 31 and a wired I/F section 32. Further, the message

processing section 14 includes three, namely more than one, transceivers

411, 412, and 413. The wireless I/F section 31 is a near field
vicorrhsuiicansm ssettibd for perfdreing the eardiekscohmbricatiest ronic

compliant with NFCIP-I, and performs the near field communication with
PAYARIEC deikesSRR ik BAtdrhaie irtnerair ofcamatmicaivhontridsby

the active %jode and the passive mode. Specifically, in the case in which,

Ehe A5G, thRS SRR R hefBVheR irt the active mode, the
Wire'ﬁéa;%ﬁ tionglier orn;\}sé)the RFCA process to commence
outputting - an eleétromagnétié WAl &s Ahrie S ARG HEFR5Ehe*ample

Nee i C [ data supplied from the wired |/F sectipn

o R S e iR T o

incqm@urﬂqation device 20 (Fig. 1). Further, the wireless I/F section 31
receives a modulated wave, which is an electromagnetic wave as a

carrierinedylates, with éhe dafa bk e IWFG devigesnchasthe, yireless

communication device 20, and 38 demodulates the modulated wave to

insepfiydbe(wired Ifesecion332anidhathe dala obtaised bydhes2,. Further,
demodulation. Further, in the case in which, for example, the wireless I/F

theeauton iepprfomes thimegorwntiiication antbeddikistemafe the passiveg more
mode, it performs the RFCA process to commence
than one, transceivers 41;, 41,, and 41,.

The wireless I/F section 31 is a near field communication
section for performing the near field communication compliant
with NFCIP-1, and performs the near field communication with
an NFC device via the antenna 11 in either one of communication
modes, the active mode and the passive mode.

Specifically, in the case in which, for example, the
communication is performed in the active mode, the wireless
I/F section 31 performs the RFCA process to commence outputting
an electromagnetic wave as a carrier, and modulates the carrier
in accordance with the data supplied from the wired I/F section
32, thereby transmitting the data to an NFC device such as the
communication device 20 (Fig. 1). Further, the wireless I/F
section 31 receives a modulated wave, which is an

electromagnetic wave as a carrier modulated with the data by

the NFC device such as the communication device 20, and
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outputting an electromagnetic wave as a carrier, and modulates the

carrier in accordance with the data supplied from the wired I/F section 32,

thereby transmitting the data to the NFC device such as the

communication device 20. Further, the wireless I/F section 31 receives a
denpdubedE i dve Whidhlis bed slectrohagrnatip Wavd asid cadidr Sugat bion

itself and load-modulated by the NFC device such as the communication
3&Add o6 8n dabmatkiaés ehe Mbdihtedoredud atpply-the wired I/F

sectio€ 32 }g/ith the data obtained by the demodulation. Further, in the

case MR the Wirths S HESdRtidh: Bpe A6 tIRmhtiniddtR A8 Fe ss

rget of.the passive mode, for example, it load-modulates the . .

I/tge%%r%%nla%r}\gt?c \%%5@ SUESUET HeRictORRA D fhgnitiator of

+ RO mUnicAti vice, 20 lng._as the initi of the passive mode with
therBdata sup;)){?g?i%?oerﬁ%thg%t}ilrg%ﬁ?;sei}%n %héjrjéBé) ?%%s%cl’ttiﬁal?ﬁ‘ee nee

oud@ar 10 the NFC1device,Stillfurther, the wirgless JF segfion, 31 gm%%qﬁ%sces

a modulated wave, which is an electromagnetic wave output and then

thenedidateshvith he-daiabythe NRCdeyvies such,uas ihe GoPHIMNIsRtion req

device 20, and demodulates the modulated wave to supply the wired I/F
I/8estion 82n\ith thendaterabtainetneddiyithe damepitation. dhehrud Aeted-e

that in the wireless I/F section 31, which one of the active mode and the -
suphssive thed cisreeladted asothedeerhowiriaatiormmetre o WhBthes ittadis ss

as the initiator or as the target is controlled by, for example, the controller
I/§3 section 31 receives a modulated wave, which is an

electromagnetic wave as a carrier output by itself and
load-modulated by the NFC device such as the communication
device 20, and demcdulates the modulated wave to supply the
wired I/F section 32 with the data obtained by the demodulation.

Further, in the case in which the wireless I/F section
31 performs communication as the target of the passive mode,
for example, it load-modulates the electromagnetic wave output
by the NFC device, such as the communication device 20, acting
as the initiator of the pass_ive mode with the data supplied
from the wired I/F section 32, thereby transmitting the data
to the NFC device. Still further, the wireless I/F section
31 receives a modulated wave, which is an electromagnetic wave
output and then modulated with the data by the NFC device such
as the communication device 20, and demodulates the modulated

wave to supply the wired I/F section 32 with the data obtained
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(Fig. 1) . The controller 13 controls the communication modes and so on

in accordance with, for example, the operation by the user or the

application the communication device 10 is applied to. The wired I/F

section 32 is connected to each of the transceivers 411, 412, and 413
bywith thelsiedulideand the SIGIN line, and receives the data

transmitted from the transceivers 41, through 413 via the SIGIN line to

supply thehfireid e dsEbadn 1 With W gdpswhiléF eanihgrngldamhich

supplied from the wireless I/F section 31 to supply the transceivers 411
°NhrBagh M $ WithRd0As FadhERS dRseTine. mefarhistaberaed as the

where, i=],.2, or @ds a datagpro essing device for controlling the data

COMIBARI GRS FaR BEESNS thed BaB R APt JORE R RE AdaPS

s}
rocessing fancticn tor pro

nfiel %%%%"%C%&%%ﬁgelg}%qg%%@ t%ﬁ?ﬁé%‘l by the .communication , 5

£ Tiple
of t ess I/F section omposed* of, for example, asingle

(FSRYP B.IC ehip)-Jhe transceives 41ils caRneqifd @o%ﬂ?%%lé?%%%s

the SIGIN line in a so-called wired-OR manner, and receives ta

an@Quipdt &) the vdeedb Ve SeeH0R BRianddransmitied 40 via e8lGQWTon by

line. Further, the transceiver 411 transmits data to the wired I/F section
th82 wisetheoT! IhingsSitill darthern thensarsaaiven 44 4s provdded withim is

bus right management section 421 for performing arbitration in"using the
apBlGNiline as a bus between the transceivers

The wired I/F section 32 is connected to each of the
transceivers 41;, 41,, and 413 with the SIGOUT line and the SIGIN
line, and receives the data transmitted from the transceivers
41, through 41; via the SIGIN line to supply the wireless I/F
section 31 with the data while receiving the data supplied from
the wireless I/F section 31 to supply the transceivers 41,
through 41; with the data via the SIGOUT line.

The transceiver 41; {(where, i=1, 2, or 3) is a data
processing device for controlling the data processing function
for processing the data (the data targeted by the near field
communication by the RF function} targeted by the
communication of the wireless I/F section 31, and is composed
of, for example, a single chip (an IC chip).

The transceiver 41; is connected to the SIGOUT line and

the SIGIN line in a so~called wired-OR manner, and receives:

the data output by the wired I/F section 32 and transmitted
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connected to the SIGOUT line and the SIGIN line. The bus right

management section 42i judges whether or not the voltage level of the

SIGIN line continues to be an unused level, which is one of a high (H)

level and a low (L) level and represents that the SIGIN line is not in use,
vier ahpretigtoviinkiperiod ot ilnerdetermineddising avapdam nupheimits

and only when it has judged that the voltage level of the SIGIN line has
dalontibged he be ithedinliSEd $evet fonthd DredetetrhimedIGENod bfidime, it

sets the voltage level of the SIGIN line to an in-use level (the other of the

H leve? hhdkhELIRDEE thdh the trasteribvely rddresbating dvitdhd It a

line is in use, thus obtaining the right of use of the SIGIN line (the right of

byierdaht &%}@ﬁé‘%ﬁs&&%ﬂ@ﬂ RHORE SRFAAGEIREnSRIRLIgRGHR on

. data yia th e#] ége)gnldata with the wired I/F section 32 after the bus
Lhight ishaefnent Seltion25i 13 ShtdHEd R YigRtof i SRR SIBIRerS

R ST il B G S TUtBronCo o e Ramchart
showryiFig, 3. éﬂz{w{‘%é% RlesQ (?%HSHS%%‘,] ej;Hr %req%%dci%r or

exchanging data with the fron -end 12 Is designate ransceivers

notle fuaae 4L hiethe cgrtiqllerst fig: e e U ight @@%@gmﬁﬂhsed

section 42i of the transceiver 41; judges whether or not the voltage level
letfdhe SIEINHINEISone of a high (H) level and a low (L) level
and represents that the SIGIN line is not in use, for a
predetermined period of time determined using a random number,
and only when it has judged that the voltage level of the SIGIN
line has continued to be the unused level for the predetermined
period of time, it sets the voltage level of the SIGIN line
to an in-use level (the other of the H level and the L level
than the unused level) representing that the SIGIN line_is in
use, thus obtaining the right of use of the SIGIN line (the
right of use of the bus}.

The transceiver 41; performs exchange (transmission of
data via the SIGIN line) of data with the wired I/F section
32 after the bus right management section 42; has obtained the
right of use of the SIGIN line. '

Hereinafter, the process of the bus right management

section 42; of the transceiver 41; will be explained with

reference to the flowchart shown in Fig. 3..
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the in-use level in the step 511. If it is judged that the voltage level of the
SIGIN line is the in-use level in the step 511, it returns to the step Sil.
Further, if it is judged that the voltage level of the SIGIN line is not the
in-use level in the step SlI, it proceeds to the step S12, and the bus right
manafjefient $ectiopxanpdges whetheranaottrevltdye leechoftieel for
SIGIN line is the unused level. If it is judged that the voltage level of the
eXSRENIITY 9368 thd thukke |&wemit trnsiebs 13 idpstianatateifiephree
Sil. Further, if it is judged that the voltage level of the SIGIN line is the
CrERTERLEGEEindhe SBFRP idrodR¥dE S (Rt $18Tn WhidF i -bds -

threiagtg)t management section 42i %enerates, for example, an integer random
r

|
Sumbar A 1Y ATaR3B29F8EE throGgh e detePmind the pamar 6itrer 41:

. [tiplied b termined unit fi . .
SRS RIVIPIS PUSSEIISL N Ie Sy i 1

etermined using the random namber m,

tnihen, Praseeds o the sten,514.42, Indthe step S14, the bus right

management section 42 judges whether or not the period of the random

numbet n snuligliedaupredatermingd upl Jang agdheredelerniBe 1ine
time period determined using the random number n has elapsed, while
i sketpingrthe sauseddavelnfremavbers hasibeenjudgedrns to the step
511.

Further, if it is judged that the voltage level of the
SIGIN line is not the in-use level in the step $11, it proceeds
to the step S12, and the bus right management section 42; judges
whether or not the voltage level of the SIGIN line is the unused
level.

If it is judged that the voltage level of the SIGIN line
is not the unused level in the step S12, it returns to the step
S11.

Further, if it is judged that the voltage level of the
SIGIN line is the unused level in the step 812, it proceeds
to the step S13 in which the bus right management section 42;
' generates, for example, an integer random number n in a range
of one through ten to determine the period of the random number
n multipliéd by predetermined unit time as the predetermined
time period determined using the random number n, and then

proceeds to the step S14.
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that the voltage level of the SIGIN line is the unused level in the step 512.
If it is judged that the predetermined time period determined using the
random number n has not elapsed in the step 314, it returns to the step
S14. Further, if it is judged that the predetermined time period determined

using the tanslost apgnier,n Bas elapsed wile Hheultags levekefthen 42,

SIGIN line keeps the unused level in the step 514, it proceeds to the step
juslds sanertlee hus right managamepicssectian 441 jutdges ydieiber otnebée n

voltage level of the SIGIN line is the in-use level. If it is judged that the
muiditeigl ey tipe 8461 timé nisdhaimi-use iavel iathelstep52bdt etminsed

‘to the step 511. Further, if it is judged that the voltage level of the SIGIN
tifRe ReAGtARedatREERerimeng e B 5; aradusty riurtiye voltdyedevdbafsed,

the SIGIN line dose not become the in-use level and keeps the unused

whilel KGR ie ShRISIEHARRJ. PERSd dErSTMiHEG Bisiiy Hisrdmiim Judged
' number n, in];ther words, no other transceivers out of the transceivers

thEt HGUER AP 23 e QEd 15 TS SREBUT RS hRdihe SisiRamelevel

inth nethggge ?Esceiver 41i intending to exchange data with the front-end
1 exchang})e ata’with the front-end 12, it proceeds to the step 516, and

the bys-right managemens seqtion 42, sets fnevoltage: Jeve ofihe SIGIN o
line to the In-use level, thus 6’bta|n|ng -

determined using the random number n has not elapsed in the

step S14, it returns to the step S14.

Further, if it is judged that the predetermined time
period determined using the random number n has elapsed while
the voltage level of the SIGIN line keeps the unused level in
the step S14, it proceeds to the step S15, and the bus right
management section 42; judges whether or not the voltage level
of the SIGIN line is the in-use level.

If it is judged that the voltage level of the SIGIN line
is the in~use level in the step S15, it returns to the step
S11.

Further, if it is judged that the voltage level of the
SIGIN line is not the in-use level in the step $S15, namely if
the voltage level of the SIGIN line dose not become the in-use
level and keeps the unused level during the predetermined

period determined using the ‘random number n, in other words,

no other transceivers out of the transceivers 41; through 41;
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the right of use of the SIGIN line, and then the process is terminated.
After the bus right management section 42; thus obtain the right of use of
the SIGIN line as described above, the transceiver 41i (cancels the
control of the voltage level of the SIGIN line by the bus right management

coection @i, and Hbep) gansmitsriatadte the wiretdii sectien SRadathe one
SIGIN line and receives data transmitted from the wired I/F section 32

t nAq e S1EO YT {iner ieshtiuld hesnetechthah in thetlowebartshowrdnEigend
3, it is possible to return to the step S11 if the voltage level of the SIGIN

1ige i ieda-0od fovdltih theecdsoimtwisiot it 3s jutigedahesthe to the step
predetermined time period determined using the random number n has

Sfot patbIEPseRUS the idpae FRmeRE &S tHelredlerfiflied Uit Wpbtage
used in the period of the random number n multliﬁged by the

legi@hefiniied SRttt iAeHetp itk RiNGEtirRvSerod- Be@rteining

usin random number n, there.is adopted a time period with which a |
th@‘ugiﬂggte?gm Whict? tFé’nesc%k}Iéil\aaridtﬁﬁr 3RS V&S Sther BRarRs is

te%qggg%%eiver 41i intending to exchange data 44 with the front-end 12
obtains the right of use of the SIGIN line and exchanges data with the

front-gnd ds neyer pisiudaed. ag athersiaies (%W@?%% A3 us obtain
transmission is performed)” than the BUSY state. Specifically, it is

thassaed new hakthednwise ISYITN 1ine as described above, the
transceiver 41; (cancels the control of the voltage level of
the SIGIN line by the bus right management section 42;, and
then) transmits data to the wired I/F section 32 via the SIGIN
line and receives data transmitted from the wired I/F section
32 via the SIGOUT line.

It should be noted that in the flowchart shown in Fig.
3, it is possible to return to the step S11 if the voltage level
of the SIGIN line is the in-use level in the case in which it
is judged that the predetermined time period determined using
the random number n has not yet elapsed in the step 514.

Further, as the predetermined unit time used in the
period of the random number n multiplied by the predetermined
unit time as the predetermined time period determined using
the random number n, there is adopted a time period with which

a BUSY state, in which a transceiver {(another transceiver)

other than the one transceiver 41; intending to exchange data
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is, for example, the H level, one of the H level and the L level, the unused
level is the L level, the other thereof, and further, the data transmitted to
the front-end 12 via the SIGIN line is, for example, Manchester coded
data at 212kbps. In this case, the voltage level of the SIGIN line can be

wihh Liaeel temuresel Eyebdenaheuthdmsimpaxdnim, Jheseforedf ez
unit time is set to be equal to or shorter than that value of about 4.7ms, it

1 imightiod enisjuglggd shatne wiher tthasceivars-usedthd SiEdNdinengdespityed
the fact that another transceiver uses the SIGIN line (despite the BUSY

astafe)ein othetamrdd it wiighhbajudged:that shespeésed of the readbormed)
number n multiplied by the predetermined unit time has elapsed while the

ChMabBseRIDY i 8FGIN line keeps the L level, the unused level, in the
step 514. In order for preventing such a misjudgment, it is desirable to set
the prER&EHhietfdiie tifhk thsh JARIANSR) R OMahRé abbge deseRBed evel

value of about 4.7mi_£ﬁsuc? as 3f 5ms. As described above, since the one

1S ah G AT St Ay 16 8RchanBE Qdtd RHFHENRBAL M 1D erormet -

t C e with the front-end_12 after obtaining the right, 45 of
thtjgs%rg?%%§ él%?ﬁgir}fglh %go%negse%ésgl ‘Iee(fg %gﬁn%gfe%%o%rg&d%urther !
Hransgeivers 41, thr. ferexample, rality, of fransceivers, to
thtt%iae single Slé%ﬁﬁgggﬁh%%gnﬁgélbI%%ﬁna%egp%ctwké?y,éan%t% ~ine
1 s3llome thesqaey RS CRiueiAt G e IBERRIrARSCEIVELS 41oiiRugh 413

selectively communicate

In this case, the veltage level of the SIGIN line can
be the I, level, the unused level, for about 4.7ms maximum.
Therefore, i1f the unit time is set to be equal to or shorter
than that value of about 4.7ms, it might be misjudged that no
other transceivers use the SIGIN line despite the fact that
another transceiver uses the SIGIN line (despite the BUSY
- state), in other words, it might be judged that the period of
the random number n multiplied by the predetermined unit time
has elapsed while the voltage level of the SIGIN line keeps
the L level, the unused level, in the step S$14.

In order for preventing such a misjudgment, it is
desirable to set the predetermined unit time to a value larger
than the above described value of about 4.7ms, such as of 5ms.

As described above, since the one transceiver 41;

intending to exchange data with the front-end 12 perform the

data exchange with the front-end 12 after obtaining the right
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with the front-end 12 (wired I/F section 32). Therefore, it becomes

possible to realize the communication device such as the communication
device 10 shown in Fig. 1 having the one front-end 12 for performing the
near field communication and a plurality of data processing devices such

oute Breerranseeiers Alel through dla.connected, . the frant:end 12y,

for processing the data targeted by the communication of the front-end
thishdNexhiiged showsae raessage pOGesRgSestignd 4 Adanindrality
specific IC chips as the transceivers 411 through 413 shown in Fig. 2. In
o frigr & sverbvie asldptetiee Silhedrd saoplismtwite KA 136 estbee SIGIN
message processing section 14. Further, an SAM chip of the FeliCa
1LiRegiste rark Trademiark) asydtem is htloptethas thedransoeives #idrand; of
an SAM chip of the MIFARE (Registered Trademark) system is adopted
thestha epahsasiveci Ve it furtleroa gis i ship bt e ylobyl copsramifonte
‘mobile (GSM) issued big ceIIuIarOghone company in_accordance with a

witdy R Hdintomntt iLad¥peachsihE #aSckfrer 348: 46 It should be

noted _here that as a service applying the SAM chip of the FeliCa

(Regi ?&? é&éma&fsys?@ﬁ?%ﬁggxéﬁ?ﬁéﬁ%?e istaf’serﬁ%@]hjaﬁ?llind:he
B N T R
51J%H%E“§ng%ing the one front—~end 12 for performing the near
field communication and a plurality of data processing devices
such as the three transceivers 41; through 41: connected to
the front-end 12 for processing the data targeted by the
communication of the front-end 12.

Next, Fig. 4 shows the message processing section 14
adopting specific IC chips as the transceivers 41; through 413
shown in Fig. 2.

In Fig. 4, there is adopted a SIM card compliant with
ISO 7816 as the message processing section 14. |

Further, an SAM chip of the FeliCa (Registered Trademark)
. system is adopted as the transceiver 41;, and an SAM chip of
the MIFARE (Registered Trademark) system is adopted as the
transceiver 41,, Still further, a USIM chip of the global
system for mobile (GSM) issued by a cellular phone company in

accordance with a cellular phone contract is adopted as the

transceiver 41;.
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example, in various countries in Europe and in the United States. Further,
the USIM chip of GSM is used for management of telephone numbers of
terminals such as a handset of the third generation cellular phone of the
third generation mobile communication system and so on. Therefore,

according in8ia 8IMcalgasthedpessags pgecssgiagéfegograpﬁ% the
rademark)

in Fig. 4, it is possible to use the service of EDY (Registered

Sapplymigpthe SSAM«hie 0f the FeliGa Sregistered-Zrdemark) systeahin for

Japan, and at the same time, it is possible to use the services rendered

expphieg thaSrMichip okthe MiEARE(REgistetas-Taslemand aystendn as
various countries in Europe and in the United States. Further, it is

ExHdditsia s irseatd wadmal 10f theahitida genevatienagstililat mhareatifovehip
the world as a terminal with a unique telephone number. It should be

of, B HAERREL SRt asspictrasigea mahsewivbenl3dnRgdeised, for
roviged with an jnterface compliant with ISO 7816, and exchanges
CHEWREE4ry DA Wt Th e DR iHeR ARSI Hiad pRenebAges -

interface. 47 her, the SIM card adopted as the message
F\}p?rgkclgsrs’ingggs%ct%gnf& | %8 £ gl providetfwithS@nih gl rBGaRgemeRso of

generation cellular phone of the third generation mobile
communication system and so on.

Therefore, according to the SIM card as the message
processing section 14 shown in Fig. 4, it is possible to use
the service of EDY (Registered Trademark) applying the SAM chip
of the FeliCa (Registered Trademark) system in Japan, and at
the same time, it is possible to use the services rendered
applying the SAM chip of the MIFARE (Registered Trademark)
system in various countries in Europe and in the United States.
Further, it is possible to use the terminal of the third
generation cellular phone all over the world as a terminal with
a unique telephone number.

It should be noted that the USIM chip adopted as the
transceiver 41; in Fig. 4 is provided with an interface
compliant with ISO 7816, and exchanges necessary data with the
- terminal of the third generation cellular phone via the

interface.
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It should be noted here that although in Fig. 2 (the same applies to Figs.
6 and 9 described later), the three transceivers 411 through 413 are
mounted (built-in) in the message processing section 14 as the plurality of
transceivers, the number of the transceivers mounted in the message

procesaing reeljoRHd samhestne a8 sseRler thad Rt BYerddsssing
possible to mount only one transceiver in the message processing
seettiom 144 Alcomfiguradion exampld dddhe comnwygaten deviegdlred in
mounting one transceiver in the message processing section 14 is shown
L3P FI§1% invhigr 5 i thecbie tranméeiadr ¢4 ibenogdterkindbanmessdgeo the
rocessing section 14. It should be noted that the illustration of the
S bt 1s apR) theid emmictrih Fig 1o d\idanwhilen Fap Geshows he STGIN
second configuration example of the front-end 12 and the message
LiRGeedSigeattd 44 shown in Fig. 1. It should be noted that in the

drawing the portions corresponding to the case in Fig. 2 are denoted with
St PRRHSH S ALPHE I 1 HRAG KR RO Bxbitatond téfedopame

the same

Hl.arhitrarily e omitted. 48 In. Fig. 6, the front-end 12 is composed of the
ap%iré%gs ?C/r s?:; %?’1'31%n0a fha W%redqﬁg&gfb%%l;ﬁﬁﬁér: th&he three
more .than

t rRRSSRYS pracessing section, 14,is composed of three, namely :
one, transceivers ]6111“612,%?@ éiS?gr%Aﬁ%uagtee 2? ARd - the Smé ™" the

meRWRGEI sesistors R1R2 .0 3as the wl%%[lqty of transceivers,

the number of the transceivers mounted in the message
processing section 14 can be two or no smaller than four.

Further, it is possible to mount only one transceiver
in the message processing section 14. A configuration example
of the communication device 10 mounting one transceiver in the
message processing section 14 is shown in Fig. 5.

In Fig. 5, the one transceiver 41, is mounted in the
message processing section 14. It should be noted that the
illustration of the controller 13 (Fig. 1) is omitted in Fig.
5.

Meanwhile, Fig. 6 shows a second configuration example
of the front-end 12 and the message processing section 14 shown
in Fig. 1. It should be noted that in the drawing the portions
corresponding to the case in Fig. 2 are denoted with the same
reference numerals, and hereinafter the explanations therefor

- will arbitrarily be omitted.
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the transceivers 611, 612, and 613. The wired I/F section 51 is connected
to each of the transceivers 61, through 613 with the SIGOUT line.
Further, the wired I/F section 51 is connected to each of the transceivers
61, through 613 with the SIGIN line via the AND gate 62. Thus, the wired
I/F seéiolf 53 -sfpplidsetterairelessdl/E SdctioncBbedtbdheatae wireless
ransmitted from the transceivers 61, through 613 via the AND gate 62

LA SRS RANIheaaRd thgppliesre FaRscavdrs®L, Hroughuatdheiathehe
SIGOUT line with the data supplied from the wireless I/F section 31.

S SESRBIY RE SHRTRCSEGId T & 1 B HFRANRSRY Rdst ksee refamingy more

thcapmgn#nic%tli:oann\évgh the tran§ eiver, (hereinafter arbitrarily referred to as a
noticed transéeiver) intendi gio e%(ldfan Cdthieuflr RRngeEFe 62, and

eHEPBEEN e QUGN 812 VI DG ICRT e Rurtber i Wied ik o

section 51 recéives the response trangmittdd by the transceiver

tHA resRense iq lheregyest @i‘%"f} v%@eélglN line and the AND gate 62. It
should be noted here that the request data transmitted by the wired I/F

sectiorhel gardaclude-theergingl data 149 (nclydirg.aceamand) ther the

wired I/F section 51 intends to transmit to the noticed transceiver, and the
t reaspoasectrangjtted by e neticediteanserives capuncludadhe erigingk r,

data the noticed transceiver intends to transmit to the wired I/F section

thel. Theeeforé/the niredifnsedtionis connected to each of the
- transceivers 61; through 61; with the SIGIN line via .the AND
gate 6Z. Thus, the wired I/F section 51 supplies the wireless
1/F section 31 with the data transmitted from the transceivers
©1; through 613 via the AND gate 62 and the SIGIN liine, and
supplies the transceivers €1; through 61; via the SIGOUT line
with the data supplied from the wireless I/F section 31.

Specifically, the wired I/F section 51 transmits request
data requiring communication with the transceiver
(hereinafter arbitrarily referred to as a noticed transceiver)
intending to exchange data out of the three transceivers 61;
through 613 via i:he SIGOUT line. Further, thewired I/F section
51 receives the response transmitted by the noticed
transceiver in response to the request data via the SIGIN line
and the AND gate'62.

It should be noted here that the request data transmitted

by the wired I/F section 51 can include the original data
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51 and the noticed transceiver can exchange necessary data by the wired
I/F section 51 transmitting the request data and the noticed transceiver
transmitting the response to the request data. The transceiver 61i (where,
i=1, 2, or 3) is a data processing device for controlling the data
{ iprotessing functionmintPyocassingithe glate/ thes datai targeted by tlhedearco
field communication by the RF function) targeted by the communication
trefrthminireless IFhsectiont 3teand hashasehily rthe sarte cumiguratmpcasse
the transceiver 41i shown in Fig. 2. It should be noted that the transceiver
treriifdrsgebmb Yhe s dedieraeid in Yackirrthevisus rightmamagesdent the
section_42i. Further, when the transceiver 411 shown in Fig. 2 intends  to
OTdbiRYeRdd Wit (AREVFed IFr 38@pniaesh) thE SReiH-Ef apasnit to
obtains the right of use of the SIGIN line to exchange the data with the .
EhforidRf12/ WhEREEPR trhnscEREFBEP Tifreshbfisd 15 tfeifeFRET 1O

SjLsectl %Eé %fg the f(rjprtlzt-end 12 .transmlttln%thC request data addressed to

1 transcelver BIFVia the SIEOUT i, Tty e RSPoRSE ™50 16 tie by
th{ﬂ%ﬁ%&aﬁ Madhe ?%9'%'1"%%%%%?5']1‘?2‘?%%9@%6 6§eﬁ‘{5‘§:se?&8%g9£’}?&‘%e

ata exchange with the f hICﬁ pol e transceiver

ol 0 8 SR SR Tstolle P e
data.

The transceiver 6l; ({(where, i=1, 2, or 3) is a data
processing device for controlling the data processing function
for processing the data (the data targeted by the near field
communication by the RF function) targeted by the
communication of the wireless I/F section 31, and has basically
the same configuration as the transceiver 41; shown in Fig.
2.

It should be noted that the transceiver 61; differs from
the transceiver 41; in lacking the bus right management section
42;. Further, when the transceiver 41; shown in Fig. 2 intends
to exchange data with (the wired I/F section 32 of) the
front-end 12, it obtains the right of use of the SIGIN line
to exchange the data with the front-end 12, whereas the

'transceiver 6l;, in response to (the wired I/F section 51 of}

the front-end 12 transmitting the request data addressed to

the transceiver 61; via the SIGOUT line, transmits the response
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output terminal is connected to the SIGIN line connected to the wired I/F
section 51. Further, the ith input terminal of the three input terminals of
the AND gate 62 is connected to a terminal of the transceiver 61i to which
the SIGIN line is to be connected. The resistor Ri is a pull-up resistor for

tPUliRg Eaéh%sii&h iRy teringlof theAND oale 62, FPeqlicaly, Bete 62,

voltage +V as the H level is applied to one terminal of the resistor'Ri, and

tHoethepterminali thereabisonnesiedgthe cepprction peirt hetween 12,
the transceiver 61; and the ith input terminal of the AND gate 62. The

irranseeivss Gt istasranged te setdhesterminak 4@ swihieh.the SKAMhieeisver
connected, to either an open state or a grounded state in accordance with

4 Ithestiatartramsriited t8 . the front-end 12. It should be noted that the
transceiver 61i is arranged to set the terminal to which the SIGIN line is
connebicuAlRIEagsehsthteavhbnen daruis exchangeu:wiilihgate whose
front-end 12. Therefore, in the condition in which the transceiver 61; does

UG PerfirP it daite &« tangetfth tHe froR-SHEIY, thengl sonage &k to
of the ith_ input terminal of the AND gate 62 is_set to the H level )

Ehgoitddfishdin REReNBha-+VARHRRGAI-iB G ekidtor Y Uks BsERHRA% of

the case in,which no transceiver qf the three transcejvers 61, through 613
th&eﬁ%ﬁ%&tﬁ?%%Ea%ﬁéﬁ%ﬂﬁis o% %he AND gate éZ 1s connegtea to

a terminal of the transceiver 61; to which the SIGIN line is
to be connected.

The resistor R; is a pull-up resistor for pulling up the
ith input terminal of the AND gate 62.

Specifically, the voltage +V as the H level is applied
to one terminal of the resistor R;, and the other terminal
thereof is connected to the connection point between the
transceiver 61; and the ith input terminal of the AND gate 62.

The transceiver 61; is arranged to set the terminal, to
which the SIGIN line is connected, to either an open state or
a grounded state in accordance with the data transmitted to
the front-end 12. It should be noted that the transceiver 61;
is arranged to set the terminal to which the SIGIN line is
connected to the open state when no data is exchanged with the
front-end 12.

Therefore, in the condition in which the transceiver 61;

does not perform the data exchange with the front-end 12, the
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with the front-end 12, the voltage levels of the three input terminals of the
AND gate 62 are all set to the H level, thus the output terminal of the AND
gate 62 becomes the -H level. On the other hand, in the case in which any
one transceiver 611 of the three transceivers 61, through 613
vbranentesaheaatbrexchgngenpitt tHefrmhhendd? akshaNdtigede 62 is
transceiver, the noticed transceiver 61i sets the terminal to which the
sef)GNEifelisleoifecetne IRe vPER Sthte tdrahee rewsdel batelis pull-up
accordance with the data transmitted to the front-end 12 as described
eHveCIVRen the noticed transceiver 61i sets the terminal to which the
SIGIN line is connected to the open state, no current flows through the

resistOFRT Z5F B b reduif Be TBREgS VRGP It FRgHi $&rhTiRLl Bfthe

ND gate 62 becomes.the H level, namely the_volta +V.fgjrther,w en
S e S Eant op b e B LR RIOR PP R Ehange

wicr.q{‘%%eﬁ&fl'&@—%%%%d f@ée"% ‘%&%%t. Alows trough &L Sﬁi‘fﬁ%rgl iput

and as a result, the voltage level of the ith input terminal o at

tBAbreamesthanls laxeh which igthe NI {gqund) level. 52 ASve1, thus

described above, the voltage level of the ith input terminal of the AND
thealeiduaries batwean e Hievehandihe L fevelda apeqrdanee withthe: |

data the noticed transceiver 61i transmits to the front-end 12. Futrther,

since@mthet anseeivers ofdhefhragh the case in which any one
transceiver 61; of the three transceivers 61; through 613
commences the data exchange with the front-end 12 as the noticed
transceiver, the noticed transceiver 61; sets the terminal to
which the SIGIN line is connected to-the open state or the
grounded state in accordance with the data transmitted to the
front-end 12 as described above.

When the noticed transceiver 61; sets the terminal to
which the SIGIN line is connected to the open state, no current
flows through the resistor R;, and as a result, the voltage
level of the ith input terminal of the AND gate 62 becomes the
H level, namely the voltage +V. Further, when the noticed
‘transceiver 61; sets the terminal to which the SIGIN line is
¢onnected to the grounded state, a cufrent flows through the
resistor Ry, and as a result, the voltage level of the ith input
terminal of the AND gate 62 becomes the L level, which is the

" GND (ground) level.
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transceivers 61, through 613 than the noticed transceiver 61i do not
perform the data exchange with the front-end 12, the voltage levels of the
two other input terminals of the AND gate 62 than the ith input terminal
become the H level as described above. Therefore, the voltage level of

the outpuitarminaled HAlD gate G2 vargs betvean the Hhlevelandnput

the L level corresponding to the voltage level of the ith input terminal of

tetheiAND gdte B2 vNpirgahetvieen dhd Hdavet aed the hdevel e thus thed the
data transmitted by the noticed transceiver 61i is transmitted to the

L frenednd 1 2adathel SHGHN lingltohhectdatto thecowiput tesainal of thes i ver
AND gate 62. Hereinafter, the process of the wired I/F section 51 shown

6lin ERpmswilitse &xplaiedivemefershcd2o the flowchart shown in Fig. 7.
Assuming that the any one transceiver 61i of the three transceivers 61,
througi64BShountedtiftheThBsagetgranessiy srtion 4 it henotichdee
transcejver, in §L}(he case in which the wired I/F section 51 intends to

LIBBASHTH AL ek ChangERHER ted nbtiasy traRsBabécet, tranmearer 61s

section 51 transmits 53 (outputs on the SIGOUT line)_the request data
G0 R i tn o G IAG 8% Hofib Ao BTt e

<o3BULI0e.9 e 50 53 e ORISR e oo oo

62 than the ith input terminal become the H level as described
above.

Therefore, the voltage level of the output terminal of
the AND gate 62 varies between the H level and the L level
corresponding to the voltage level of the ith input terminal
of the AND gate 62 varying between the H level and the L level,
thus the data transmitted by the noticed transceiver 61; is
transmitted to the front-end 12 via the SIGIN line connected
to the output terminal of the AND gate 62.

Hereinafter, the process of the wired I/F section 51
shown in Fig. 6 will be explained with reference to the
flowchart shown in Fig. 7.

Assuming that the any one transceiver 61; of the three
transceivers 61; through 61; mounted on the message processing
section 14 is a noticed transceiver, in the case in which the
wired I/F section 51 intends to perform data exchange with the

noticed transceiver 61;, the wired I/F section 51 transmits

53



transceivers 61, through 613 mounted on the message processing

section 14 is provided with identification (ID) capable of identifying it, and

the wired I/F section 51 transmits the request data including the

identification of the noticed transceiver 611 via the SIGOUT line in the
(c31EpBRs. Ruvthehen SiERArad Esettionhsl, whipheane efibe thieeluding
. transceivers 61, through 613 mounted on the message processing
1dentish hoeis iulebran kdant inbritad thirsosivécisidetemsinedyvior 61; via

exam%le according to the control by the controller 13 (Fig. 1) performed

EhR REEREnde Rt R etiserS bBBratiohs 16r BASEF ofifataarahibngtieat the

no%orgea %xternal NFC device supplied from the wireless I/F section 31.
fisrthe prr%{:lggsebf’% 521, it proceeds to the step 522, and the

namel. e WA HEfiod e iou Rl bt At 4 e pEHod¥hr wilfg HFEee

re
namely; thé waiting period previously'set &

thesespon th t data elapsed after the request data has,
tr been trans%it%gd |§I§Eg ﬁs%eisl p QS%?LTL? It ?st%ogg%%?h%a? {H%Stisn% dodtas®=s1"d

sefeqwredin he step2dedarmely RRIRSPeRSe {q Hie remy SEg%tgb e of

returns 54 before the waiting period has elapsed because, for example,

idghecadticashiransceivel Ghds patraguUNied oNdhe Message: PIORESSIY the
section 14, the wired I/F section 51 terminates the process. Further, if it is

requoged thiatthe imetodifas n0ie identification of the noticed

transceiver 61; via the SIGOUT line in the step S21.

Further, in the wired I/F section 51, which one of the
three transceivers 61; through 61; mounted on the message
processing section 14 is selected as the noticed transceiver
is determined, for example, according to the control by the
controller 13 (Fig. 1) performed in accordance with the user
operations, or based on data transmitted from an external NFC
device supplied from the wireless I/F section 31.

After the process of the step S21, it proceeds to the
step 522, and the wired I/F section 51 judges whether or not
the time-out has occurred, namely, 'the waiting period
previously set as a time period for waiting for the response
to the request data has elapsed after the request data has been
transmitted in the step 521.

If it is judged that the time-out has occurred in the

step S22, namely if no response to the request data returns
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occurred in the step 522, it proceeds to the step S23, and the wired I/F
section 51 judges whether or not (the data as) the response has been
transmitted via the SIGIN line. If it is judged in the step S23 that the
response has not been transmitted thereto, it returns to the step 522, and
befie sanidprovossisgepeateaty perforaiebthedeiftera Faethef dbitéstample,
judged in the step S23 that the response has been transmitted via the
they IpQ TikeeAateRnis aed Heticeril trahScaivdr BI¢IIERile@by the message
identification included in the request data the wired I/F section 51 has
PLPGRATHEE Metie Sfeg $othastidrRmtél frclespbnt Famkenafss the
ate 62 and the SIGIN line in response to the request data, it proceeds
PLEIRE %fep 524, and the wired I/F section 51 receives the response

-

process suc as transm ng th% response e wirelie )

ocf-termingtes, the process, ,Aiega%%eed?a oye, %E@geeﬁtgg W&f%,'./%?ﬁe the

section 51 transmits the request data including the i ation via

wi SKEOYTHIRg andreesivesheiesprase the poticed tianscearbllsy the

identified by the identification’included in 55 the request data transmits
re¥ipdhe SIGHN linedn respenseiterthe regdestdata it brcamgs possible to

connect, for example, the three transceivers 61, through 613 as a plurality
of transceivelstojintgene SIGOAET knepnd e onaSIEHN lihesponse has
respectively, and to allow the one transceiver 61i of the three
not been transmitted thereto, it returns to the step S22, and
the same process is repeatedly performed thereafter.
Further, if it is judged in the step 523 that the response
has been transmitted via the SIGIN line, namely if the noticed
transceiver 61; identified by the identification included in
the request data the wired I/F section 51 has transmitted in
the step 521 has transmitted the response via the AND gate 62
and the SIGIN line in response to the request data, it proceeds
to the step 524, and the wired I/F section 51 receives the
response transmitted thereto wia the SIGIN 1line, further
- performs a necessary process such as transmitting the response
to the wireless I/F section 31, and terminates the process.
As described above, since the wired I/F section 51
transmits the request data inciuding the identification via

the SIGOUT line, and receives the response the noticed

transceiver 61; identified by the identification included in
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transceivers 61, through 613 to selectively communicate with the
front-end 12 (the wired I/F section 51). Therefore, it becomes possible to
realize the communication device such as the communication device 10
shown in Fig. 1 having the one front-end 12 for performing the near field
thep menpnécstioteduad trplumlity of data piceesdiagileVices sucheapthese to
three transceivers 61, through 613 connected to the front-end 12 for |
thergtegsipgtiitadata idrdeteghy e sshhimitationwiees fromergdaple,
Hereinafter, the process of each of the transceivers 61, through 613
theh o mGRFig: BRiase BEinb dwitHersrehceb o tisflcivcRaRhbiaYin o
ig. 8. When the request data is transmitted thereto via the SIGOUT line,

Fig. [ A
tﬁﬂ%ﬁ&%fe‘%glfﬂsaa%f e nG@ierd 512 tRrflghheL PRsce& thel 1ne.
request.data and judges whether.or not the request data js addressed to
e R T Gl 0 BeMfeE et b, TGS Ehree
] ' step S31.t he.tequest data is not addressed to itself, it .
Sttt R el R Sl e

hi1CrSURE DLOCESP, S6.is Lenaatedly perolped greafier. Further, if itis

judged in the step S31 that the request data is addressed to itself, namely

if the igleatifigatian, inclydedjgdhgsaduestdatads the idgntificaion of  +he

itself, it proceeds to the step 532, and the transceiver (the noticed
communication device such as the communication device 10 shown
in Fig. 1 having the one front-end 12 for performing the near
field communication and a plurality of data processing devices
such as the three transceivers 61; through 61; connected %o
the front-end 12 for processing the data targeted by the
communication of the front-end 12,

Hereinafter, the process of each of the transceivers 61;
through 61z shown in Fig. 6 will be explained with reference
to the flowchart shown in Fig. 8.

When the request data is transmitted thereto via the
SIGOUT line, in the step 531, each of the transceivers 6l
through 61; receives the request data and judges whether ox
not the request data is addressed to itself based on the
identification included in the reguest data.

If it is judged in the step 531 that the request data

is not addressed to itself, it returns to the step S31 when

new request data is transmitted thereto, and the same process
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transceiver) 61i identified by the identification performs analysis of the
request data, and performs the process corresponding to the result of the
analysis, namely, for example, the process such as retrieving stored data
and including it in the response to the request data. Then it proceeds to

isheern 888 IrpnpthefstepdsB 2, ke eraficed transceiver 6litransmits the
response to the request data via the AND gate 62 and the SIGIN line, and
terminBes: ige prodess. pecordipertdithd hbove epotddsebathe lespensest
transmitted by the noticed transceiver 61i is received by the wired I/F

daferiidi§ sEHPHRSSBE oo, ittsipbid baABREMhdtfhlheagh dea tiréécat ion

, nt;ggsgeivers 61, through 613 are mounted in the message processing
INGHEBRN AT FI5. ETResEsdbietd trdiin difierebi hifpereprof itself,

. transceiveés in th% message processing section 14. However, in the case
PR Tartecu
Of ‘MOore tfa

o moGRMNg ot iscenBRIEeqERBATS prwidéCRs notTced
x1ARAIE, R AND) 0aleyprovided with, g same o greler number ofigput,

ident i
terminals as or thah the number of etranscelverrls in

ar@Ale L2 S HEUNhes InEig, & if agergin ”%Hace"’&ﬁ%k?ﬁ%t offhe , ocess
the vol

transceivers 61, through 613 is removed, age level of the ith inpu

colerminal ofithe,AND gaif.6%-becames e level, dye Lq the pUlkRy,  for
resistor Ri. Therefore, the voltage level of the ith input terminal of the i

exAibl gate ORds potsliféerentsuch as retrieving stored data and

including it in the response to the request data.

Then it proceeds to the step S33 from the step $32, the
noticed transceiver 61; transmits the response to the request
data via the AND gate 62 and the SIGIN line, and terminates
the process.

According to the above processes, the response
transmitted by the noticed transceiver 61; is received by the
wired I/F section 51 in the step 524.

. It should be noted that although the three transceivers
-61; through 613 are mounted in the message processing section
14 in Fig. 6, it is possible to mount different numbers of
transceivers in the message processing section 14. However,
in the case of mounting four or more transceivers, it is
- required to provide, for example, an AND gate provided with
the same or greater number of input terminals as or than the

‘number of the transceivers instead of the AND gate 62.

57



from the condition in which the transceiver 61i in the condition of not
exchanging data with the front-end 12 is connected thereto, and
accordingly, if the transceiver 61i is removed, no effect is exerted on the
data exchange between other transceivers and the front-end 12.

Meanwhiten ki, Sishews a third eogfiguration exaraple cefithefrentendla £

and the message processing section 14 shown in Fig. 1. It should be
theotediihat 41 therdrating e PeHIGIS ceresperdiag terbewssedgdiledel
or 6 are denoted with the same reference numerals, and hereinafter the
of exiptanationstheretrmih aitbdfatlyshawingtede 6 Fige8cthesndssdfd evel
processing section 14 is similarly configured to the case shown in Fig. 6
duexteptiratnhé puluprgedistors Riare Abeprofided, ahtidunther agswiteive L
71is provided instead of the AND gate 62. The switch 71 has four
of t&dfinhld} aHerstie EQIEN Nédnfcts P et ourisrmimaldid firrent
SIGIN line connected to the wired I/F section 51. In Fig. 9, first, second,

frofid-tr RIS b dror HE Rt adrirmmas 8i e tsfie 7 £ AR condition

tivel ted to 58 the t inals of the t i 611, 612,
Of {REE 1 SASUANIE Mo SR NG doHPobleanEafRS: i HanfaRerLed

the four terminals of the, switch 71 is not connected to any lines. The
R 7 CHeBis RE A Wil boE P apg vos. e1¢ 18 Fefea,

no effect is exerted on the data exchange between other
transceivers and the front-end 12,

Meanwhile, Fig. 9 shows a third configuration example
of the front-end 12 and the message processing section 14 shown
in Fig. 1. It should be noted that in the drawing the portions
corresponding to the case in Fig. 2 or 6 are denoted with the
same reference numerals, and hereinafter the explanations
therefor will arbitrarily be omitted.

In Fig. 9, the message processing section 14 is similarly
configured to the case shown in Fig. 6 except that the pull-up
resistors R are not provided, and further, a switch 71 is
provided instead of the AND gate 62.

- The switch 71 has four terminals, and selectively
connects any one of the four terminals to the SIGIN line
cbnnected to the wired I/F section 51,

" In Fig. 9, first, second, and third terminals out of the

- four terminals of the switch 71 are respectively connected to
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noticed transceiver 611, with which the wired I/F section 51 intends to
exchange data, out of the four terminals in accordance with, for example,
the control of the controller 13 (Fig. 1). Then, the process according to the
flowchart shown in Fig. 7 is performed in the wired I/F section 51, and the

tH¥oeesh ideCoLding torhe flowchartshown '@lg'g 81s, pea(;%m@g ingagh s o

of the transceivers 61, through 613, thus the data exchange IS performed

tHeetvmeENtng naretkl/Esestion &4 . and-the naticed HeansaeiMal 8k rminal of
Specifically, the data output by the wired I/F section 51 is transmitted via

thbhefSEOUTrinmahd is feedieed i theh Npticed trapsceivenebit EUrther,any
the data output by the noticed transceiver 61;, is transmitted via the

Ligwitch 71 selecting the ith terminal and the SIGIN line, and is received by
the wired I/F section 51. It can be said that in the data exchange between
the froR®efitt IZAndlRehesssgs proddssing wettien. 1dcshoent pd Rigsthe
6 and 9, (the wired I/F section 51 of) the front-end 12 acts as a master, so

nof SR ARFERE HaRsCdivery BIDtHTBIGR 59818 orPMelABssagEion 51

Qroc ssin sectlo 14 acts as a slave, so to speak. Further, a part or the

Sof the STOCRENHETIAED byPRE WiEd FRRediRhE 33 2RR R bid in

etranscelversh41, throug{h 41 and 1, throu h613 escribed above
ordanc ample, é con of the controller

2Can eperfor
13 (Fig. 1).

Then, the process according to the flowchart shown in
Fig. 7 is performed in the wired I/F section 51, and the process
according to the flowchart shown in Fig. 8 is performed in each
of the transceivers 61; through 61;, thus the data exchange
is performed between the wired I/F section 51 and the noticed
transceiver 61;.

Specifically, the data output by the wired I/F section
51 is transmitted via the SIGOUT line, and is received in the
noticed transceiver 61;. Further, the data output by the
noticed transceiver 61; is transmitted via the switch 71
selecting the ith terminal and the SIGIN line, and is received
by the wired I/F section 51.

‘It can be said that in the data exchange between the
front-end 12 and the message prdcessing section 14 shown in
Figs. 6 and 9, (the wired I/F section 51 of) the front-end 12

acts as a master, so to speak, and (the transceivers 61; through
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by hardware and also by software. In the case in which the series of
processes are performed by the software, the program composing the
software is installed to microcomputers (computers built-in in the wired I/F
sections 32 and so on and the transceivers 41, through 413 and so on to

61508% 0! the respeglive wirgd VEsections34 andsp g&@gd_atgea slave, s0

transceivers 41, thfough 413 and so on) function as the wired I/F sections
to32884180 on and the transceivers 41, through 413 and so on,
respectively. Accordingly, Fig. 10 shows a configuration example of an

embogirpentef, the eaaputst(issogeppEtasFta-whichthe dogrMAeimed
performing the series of processes described above is installed. The
byptdgrami cad [(révioustydierec@dedrthtallednia ahelectanaltearasableil,
programmable read only memory (EEPROM) 105 or a ROM 103 as a _
theepdirtg seeil Ml uihiromgthé Eorpsiteri Bhddrabivety ctire beograrni cemed
be provided by temporarily or permanently storing (recording) in a
byrdifgeasiee redtiding e dtiinsafdivas a flexibletdisk, @essmpactwhiseh the
read 60 only memory (CD-ROM), a magnetooptical (MO) disk, a digital
SeydRathe MEL FBVRS SadhayRend Aighe s Y sERfcSRRFUET trefidpyPROI T am
should be noted that in addition to installin%the c[l)ro%ram in,the computer

CORBT H&rerMBTabI8 P44HAMG mediumStatied To  microcomputers

(computers built~in in the wired I/F sections 32 and so on and
the transceivers 41; through 41; and so on to control the
respective wired I/F sections 32 and so on and the transceivers
41y through 415 and so on) function as the wired I/F sections
32 and so on and the transceivers 41; through 41; and so on,
respectively.

Accordingly, Fig. 10 shows a configuration example of
an embodiment of the computer {(microcomputer} to which the
program for performing the series of processes described above
is installed.

The program can previously be recorded (installed) in
an electrically erasable programmable read only memory
(EEPROM) 105 or a ROM 103 as a recording medium built-in in
the computer.

Alternatively, the program can be provided by
temporarily or permanently storing (recording) in a removable

recording medium such as a flexible disk, a compact disc read
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described above, the program can be transferred to the computer via a
“wired or wireless network in a wired manner, and the computer can
receive the program thus transferred thereto by the input/output interface
110 to install it in the built-in EEPROM 105. In the computer, a central

Oy RERal, [ROV b3, & PARAOR ALORCb O (RAMS ToaZa 0+ ta1

gn
3, a random accéss memor

EEPRQNM 105, andthe, input/qy tel@ éfa 0 are connected to eac
v other via a bus 10(31.01??1)(9'CPU 1%)%}1%?5 thaégp%r%@raérﬁs%resde fgrl]ltﬁg (?%Ic\!/l.lcor
mekd3-pr the EEPROM 105 on the RAM 104 and then executes the *

program. Thus, the CPU 102 performs the processes along the
flowcharts rdescdibed ahoveprdhaProcesses Rerismed Byhthea11ing the

configurations of the block diagrams described above. It should be noted
privgt tive data rchangeawilh tife-ontsite i ardoaped vViktherapuldouipat um
interface 110. It should be noted here that in the present specification, the
degrocess dtepswesdrizngthe program ey makingfber edmputeipedaputer
_various processes are not necessarily 61 required to perform in time
Vigeded'bithd dongiiHesdelap destrbad asnhea flovvecieartsamuerocagskst he
(e.g., parallel processing or processing with objects) performed in parallel

COpPRidebeitfe it hvash R MEREITFpS tRepTégmaRedakbrreto by

grocesse;i by one computer, , . i _
the input/output interface 110 to install it in the built-in

EEPROM 105,

In the computer, a central processing unit (CPU) (or a
digital signal processor (DSP)) 102, a read only memory (ROM)
103, a random access memory (RAM) 104, an EEPROM 105, and the
input/output interface 110 are connected to each other via a
bus 101.

The CPU 102 loads the program stored in the ROM 103 or
the EEPROM 105 on the RAM 104 and then executes the program.
Thus, the CPU 102 performs the processes along the flowcharts
described above or the processes performed by the
configurations of the block diagrams described above. It
should be noted that the data exchange with the outside is
performed via the input/output interface 110.

It should be noted here that in the present specification,
. the process steps describing the program for making the

computer perform . various processes are not necessarily
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or can be processed by a number of computers in a distributed manner. It
should be noted that the embodiment of the invention is not limited to the
embodiments described above, but can be modified in various forms
within the scope or the spirit of the invention. 62 What is claimed is: 1. A
recpiMUHIiceyoR deyice.don periofming Neay dield, communicatlionthe  order
comprising: a near field communication device having a near tield
dec@piibeiCaiiongectiondacperfars)ing Meas fiskkemmunicaion ingihan e 1
one of communication modes, an active mode and a passive mode, the
practaesthodeche pgeaccosimygnicatinnobgee for jtrarsmstingdatanbparallel
outputting an electromagnetic wave and modulating the electromagnetic
orwandepasuitnsfla phaality b deviees foritraimsmitting/ receiving data, and
the passive mode being a communication mode for transmitting data by
outputiHeF &R BledtfenrppeiaRaverakr moQratngtheletromagmtier,
wave in one of the plurality of devices and for transmitting data in another
OT oFfifk BRIBKRF oF Bedides By IEABRiamPRtasrbmay B irdRted
aglglt ut by the one of the plurality of devices, and an interface section for
&Jﬁﬁngmenemﬁem(mnmmnmmmnsedmnMMhdmaﬂmnadam
s RS S A A g PR

near
is not limited to the embodiments described above, but can be

modified in various forms within the scope or the spirit of

the invention.
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communication section, and supplying the data processing device with
data from the near field communication section; and one or more of the
data processing devices connected to the interface section by one output
bus on which the data output 63 by the interface section is transmitted,
whakd 9ne dqpythus ea . which the data input to the interface section is
transmitted, wherein the data processing device includes bus right
management means for judging whether or not a state, in which a
voltage level of the input bus is an unused level representing that the
input hus Is reiwad bas continues fok a rrredgtermiied Hige pesed field
determined using a random number, and for setting the voltage level of
cotirmunputhbusty armpudefavel representing that the input bus is in use,
thereby obtaining a right of use of the input bus if it is judged that the
state @nwglsich fie Voltagadevel othdanputdsuisces thewimesed level, has
continued for the predetermined time period. 2. A data processing device
to be connecfe@ €3 B hdg it EBMRifAcH N degieanckriganfearming
field communication section for performing near field communication in

] ¢ s

ne@"ﬁh@‘.%%g SPREMRI A& Sh Hb&ég:,her one of communication modes,

an active mode and a passilve mode, the active mode being a
communication mode for transmitting data by outputting an
electromagnetic wave and modulating the electromagnetic wave
in each of a plurality of devices for transmitting/receiving
data, and the passive mode being a communication mode for
transmitting data by outputting an electromagnetic wave and
modulating the electromagnetic wave in one of the plurality
of devices and for t_ransmitting data in another of the plurality
of devices by load-modulating the electromagnetic wave output
by the one of the plurality of devices, and
an interface section for supplying the near field
communication section with data from a data processing device
for processing data targeted by communication of the near field
communication section, and supplying the data processing
device with data from the near field communication section;
and
one or more of the data processing devices connected to

the interface section by one output bus on which the data output
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an active mode and a passive mode, the active mode being a
communication mode for transmitting data by outputting an
electromagnetic wave and modulating the electromagnetic wave in each
of a plurality of devices for transmitting/ receiving 64 data, and the

byPagalve freder Beidgsa COMMUDICAton 1aade fI4transmithing daidy bus on

outputting an electromagnetic wave and modulating the electromagnetic

whiiave thene=afdherpluality ehdeviees andder yansautingsdatasin anothald,
of the plurality of devices by load-modulating the electromagnetic wave

outputvingthérone of the plurality of devices, and an interface section for
supplying the near field communication section with data from a data
proce$dingdévicer fogmotegsiuydata tangsteddy bommigidatiemettreent
near field communication section, and supplying the data processing
meddiice with data from the near field communication section, the data
processing device comprising bus right management means, connected to

the interface S§8&icAY bRE SRSENRE BrwhReh the dhét ButpibbyHeh a
v ifm;?rfac sec 'onés t%ans,mitted, and gne input bus on which the data input
°to cliBA

RdSntsttace 8 SHRHs MR FoP RGNS fith StREF br iR Bt &R C NI

ic voltage level of the input bus is an unused level representin
th}%gt %@?ﬂplﬁ‘%&tiseﬁ&susel& had ci::ont'iln%ee for aﬁre&é’f&rﬁﬂ% ime°t &

pr@@@%gﬁgﬁ{@g}%fdgir‘kge%i%%d%@gg'npfﬁ’egngsing a random number,
and

for setting the voltage level of the input bus to
an in-use level representing that the inpu.t bus is in use,
thereby obtaining a right of use of the input bus if it is judged
that the state, in which the voltage level of the input bus
is the unused level, has continued for the predetermined time

period.

2. A data processing device to be connected to a near

field communication device including
a near field communication section for performing
near field communication in either one of communication modes,
an active mode and a passive mode, the active mode being a
communication mode for transmitting data by outputting an
electromagnetic wave and modulating the electromagnetic wave

in each of a plurality of devices for transmitting/receiving
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for setting the voltage level of the input bus to an in-use level
representing that the input bus is in use, thereby obtaining a right of use
of the input bus if it is judged that the state, in which the voltage level of
the input bus 65 is the unused level, has continued for the predetermined

dalitae ReNOd: Be AgREDASOR B MIDIGALI0R Of R Hiala PFOGessingdeyicer o

connected to a near field communication device including a near field
t reoranmnlinicaiipnasaciionfop pegfatpingg Near feld coramupication ingithetnd
one of communication modes, an active mode and a passive mode, the
mogicthetrhodeiieing e comomanjoatidrecmesedos itabamittfg teda Pyurality
outputting an electromagnetic wave and modulating the electromagnetic
of\giarel ge 8 aukdof apturakityrof telive slfordransanittilgére cefvirige gatarahdty
the passive mode being a communication mode for transmitting data by
of FRFHERS & eladmasheirtiage Hre shsdUlavmp thesslbctronvagnetiout
b Wz?\?/ﬁe in one of the plurality of devices and for transmitting data in another
Yofite SlifaIRf of devREL IR b EY-Rdd HEFHg @R eldBFomagnetic wave

output by the one of thef gluralit of devices, and an interface section for

supplying theearisid tasRntGiRcARsh SR&SHRRhYIRE foR Bepfalteld
coR T e s ol L
fo@MeRwib daladen %rc}%%géﬁyyccg%ﬂr}lg%té&ni%encg%nthe near field
communication section, and supplying the data processing
device with data from the near field communication section,
the data processing device comprising
bus right management means, connected to the interface
section by one output bus on which the data output by the
interface section is transmitted, and one input bus on which
the data input to the interface section is transmitted,
for judging whether or not a state, in which a
voltage level of the input bus is an unused level representing
that the input bus is not used,- has continued for a
predetermined time period determined using a random number,
and
for setting the volﬁage level of the input bus to
an in-use level representing that the input bus is in use,
thereby obtaining a right of use of the input bus if it is judged

that the state, in which the voltage level of the input bus
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the data processing device being connected to the interface section by
one output bus on which the data output by the interface section is
transmitted, and one input bus on which 66 the data input to the interface
section is transmitted, the method comprising the steps of: judging

1svhebenonsod a shée, Inmakichoa volilrgeilevst ofifbeJRHLRUS i3 g « 1me

unused level representing that the input bus is not used, has continued
pdariagredetermined time period determined using a random number; and

setting the voltage level of the input bus to an in-use level representing

that the input bus is in use, thereby obtaining a right of use of the input

bus if it is judged that the state, in which the voltage level of the input bus

is the Indsedtbes, fras contnudd for the rédedaninpd ticespanedddvAce

program to be executed by a computer for controlling a data processing
CHRREEShrictted Iea et eibfl comHadieatorode ey iretuding husbiang

field communication section for performing near field communication in

either one of GRTRINELRLA FOUBENARHRR H66E kAl £ paRARLorming

the,active made peing a communication mode for transmitting data
neb@yg(%%gaﬁn%%nr? uerfél&?o?rﬁgg SHEDE ARPR SHuGHRG iR cat ion modes,

orESEIRAOE VA U ST ATMAY ol BRI
coﬁﬁﬂﬂﬂE@ﬂlg@3ﬂ3H@H@wpngfgﬂgﬁg%%ﬁﬁgwggggm@%wghtputting an
electromagnetic wave and modulating the electromagnetic wave
in each of a plurality of devices for transmitting/receiving
data, and the passive mode being a communication mode for
transmitting data by outputting an electromagnetic wave and
modulating the electromagnetic wave in one of the plurality
ofdevicesandfortransmittingdataij1anotheroftheplurality
of devices by load-modulating the electromagnetic wave output
by the one of the plurality of devices, and

an interface section for supplying the near field
communication section with data from a data processing device
for processing data targeted by communication of the near field
communication section, and supplying the data processing
device with data from the near field communication section,
the data processing device being connected to the interface

section by one output bus on which the data output by the

interface section is transmitted, and one input bus on which
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modulating the electromagnetic wave in one of the plurality of devices
and for transmitting data in another of the plurality 67 of devices by
load-modulating the electromagnetic wave output by the one of the
plurality of devices, and an interface section for supplying the near field

tivemiaunicatipn Seetor With data frogra da-prISESSINOAaEE: (¥t oq,
processing data targeted by communication of the near field
commthiatiet sedtiommnd supplyinp4he gdatasprecessing device with
data from the near field communication section, the data processing
device) Beigighdmhatde 1 erernteriace: seetionbywhheloutpud busga level
which the data output by the interface section is transmitted, and one

O S DR iiEn heiamuese kethelintetasessedtivngstinarisiitted nput

b the program comprising the instructions of: judging whether or not a state,
48 WhidHh Wite RA8I SoMthd G BrrieaRipietatavsiedptdsentiryr iod
that the input bus is not used, has continued for a predetermined time

[
depéarircgndl %@erﬁﬁ@g WBing R PR HRBRbEr 2 setting the voltage level
of the | N n.in-use_level representing that the input bus is in
use, tﬁgge%%%gebﬁf%in‘@ogﬁ’%ﬁ?o%gé%f ﬂ?e ﬁ?b%tlﬁl%uift iﬁﬁﬁﬁ&@&&p-us €
1 etherstateinwhich the valtage leyel of the input bus is the unused level,
ehas_conti%ued for{'9 t_hHeSpre%g%grrﬁl)r%d %ﬁ}p%éger%a%.lf c_c'}r_lrr%mﬁﬁf?:atid—ﬁ1 ereby
obdevige fef aeffpenm%ﬂeéééeéﬁf %%%{'%gofﬁoﬁ%”gs judged that

the state, in which the voltage level of the input bus is the

unused level, has continued for the predetermined time period.

4. A program to be executed by a computer for controlling
.a data processing device connected to a near field
communication device including
~anear field communication section for performing
near field communication in either one of communication modes,
an active mode and a passive mode, the active mode being a
communication mode for transmitting data by outputting an
electromagnetic wave.and modulating the electromagnetic wave
in each of a plurality of devices for transmitting/receiving
data, and the passive mode being a communication mode for
transmitting data by outputting an electromagnetic wave and
modulating the electromagnetic wave in one of the plurality

of devices and for transmitting data in another of the plurality
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a near field communication device including 68 a near field
communication section for performing near field communication in either
one of communication modes, an active mode and a passive mode, the
active mode being a communication mode for transmitting data by

o foHPHitiNG:any electromagnatic waveand modulating the electromagnetic,

wave in each of a plurality of devicCes for transmitting/ receiving data, and

bytherpassive mpdetheing a comraynisation modesfor frapsmitting data by
outputting an electromagnetic wave and modulating the electromagnetic

wave in one aithemptemntitycef slevicesramd fostapsnpiitng datane anothen d
of the plurality of devices by load-modulating the electromagnetic wave
copapnt ¢yittherose of thenpluialitydeftdevices, andansnterfacessdatipriforice
supplying the near field communication section with data from a data
LoprBEQERTS devick for proasisid kutacammdd by tommiiticatiomaof fhiee1d
near field communication section, and supplying the data processing
COFBViBE TRt Gta FBRT eeaP REid SURIRYHIBtiORSR CtibH: 2arkreRess ing

qemOre of th?bd&ga processing devices connected to the interface section by
€ EAE DUIRITb SR WG tHe Ba RS ip it By IhE FEHALE 8Ed8h Rection,

thga&g@gte%gaggsoqe inp é_\k;g(s: on_which the data in%ut to thg interface
Section is transmited? WerirethdShiiFracdaehbRd to the interface

section by one cutput bus on which the data output by the
interface section is transmitted, and one input bus on which
the data input to the interface section is transmitted,

the program comprising the instructions of:

judging whether or not a state, in which a voltage level
of the input bus is an unused level representing that the input
bus is not used, has continued for a predetermined time period
determined using a random number; and

setting the voltage level of the input bus to an in-use
level representing that the input bus is in use, thereby
obtaining a right of use of the input bus if it is judged that
the state, in which the voltage.level of the input bus is the

unused level, has continued for the predetermined time period.

5. A communication device for performing near field
communication, comprising:

-a near field communication device including

68



transmits a request for communication with one 69 data processing
device out of the one or more of the data processing devices via the
output bus, and receives a response the one data processing device
transmits in response to the request for communication via the input bus.

6. A near fieldcommupicaiign.deyice, COmArsing.a pear, field erforming

communication section for performing near field communication in either

nedile ©f SOMBBIRIGAIONINedes; AN AEtve ade ANd SRasSIveP98 Hisie s,

active mode being a communication mode for transmitting data by
aroutputiing aodieciipinagneticsvave addig)oduiingdbe eleciiypagegticy a
wave in each of a plurality of devices for transmitting/ receiving data, and
cotheyeassaelme debdmgimcommunmcatiot imedeifor aransnstingutatady an
outputting an electromagnetic wave and modulating the electromagnetic
elgata mmega st ie paraligndfredicks tinufor rarsheittingcdwtgrie ahotherve
_ of the plurality of devices by load-modulating the electromagnetic wave
LNoGRRER BY the RHEGH kRS YIGRIREBLeaicES i an imbtiadasdogseforing
supplying the near field communication section with data from a data
daﬁﬁyceég%g HRGicBaRT brScdeehiy did gae8 N RGHRaRtARoRDRthelOT

near fiq:I .communication section, and supplying the data processing
n

Cr AL Wit Fad e RRLP RER&n fohEBAGR e hherdave and

modulating the electromagnetic wave in one of the plurality
of devices and for transmitting data in another of the plurality
of devices by load-modulating the electromagnetic wave output
by the one of the plurality of devices, and
an interface section for supplying the near field

communication section with data from a data processing device
for processing data targeted by communication of the near field
communicatién section, and supplying the data processing
device with data from the near field communication section:
and

one or more of the data processing devices connected to
the interface section by one output bus on which the data output
by the interface section is transmitted, and one input bus on
which the data input to the interface section is transmitted,

wherein

the interface section

transmits a request for communication with one
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70 the interface section is connected to one or more of the data
processing devices by one output bus on which the data output by the
interface section is transmitted, and one input bus on which the data input
to the interface section is transmitted, and the interface section transmits

afceogesider somnunication with ope data prgeessing device aut of they. « o

one or more of the data processing devices via the output bus, and

prfecei¥es agespanse:kievane gata pRegssing dgyicgniansmits in
response to the request for communication via the input bus. 7. A method

for communicatioredfva seat deifoaerpratricatio e waerinebignica BRAf i ce

field communication section for performing near field communication in
trsithembhe dfrcomemanication mbdese quneatiiom atenmnt Aqzessive via the

mode, the active mode being a communication mode for transmitting data

Wutbﬁ}ﬁmg an electromagnetic wave and modulating the

electromagnetic wave in each of a plurality of devices for

transmitting/receiving data, and the passive mode being a communication

mode fo é r transmitting data by outputting an electromagnetic wave and

t

modufating tRE 8fe chrbfridh et ESR fARY Hi alifOBPddAiey :

and for transmittin ataln anather of the plurality 7
a near ]]:-'16-:% comupolc c:)Lon J’cti n g'or performing near

field communication in either one of c:ommuni‘cation modes, an
active mode and a passive mode, the active mode being a
communication mode for transmitting data by outputting an
electromagnetic wave and modulating the electromagnetic wave
in each of a plurality of devices for transmitting/receiving
data, and the passive mode being a communication mode for
transmitting data by outputting an electromagnetic wave and
modulating the electromagnetic wave in one of the pluraiity
of devices and for transmitting data in another of the plurality
of devices by load~modulating the electromagnetic wave output
by the one of the plurality of devices; and

an interface section for supplying the near field
communication section with data from a data processing device
for processing data targeted by communication of the near field
communication section, and supplying the data processing
device with data from the near field communication section,

wherein
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of devices by load-modulating the electromagnetic wave output by the
one of the plurality of devices, and an interface section for supplying the
near field communication section with data from a data processing device
for processing data targeted by communication of the near field
comniumecatidre séelion sanct Soppling dhe datedd aee seing demise NVidF the
data from the near field communication section, wherein the interface
dagectionds epnhbgtedetvicresobmore ®f the: wlata pracessingdevicehby data
one output bus on which the data output by the interface section is
oufephdmitte ¢ hénd bReNApFe birsri whidls the dasrihp e, theidtenfecd nput
section is_transmitted, the method comprising the steps of: transmitting by
bug e reifideBe bl adafaest Bo Eorhmubieatichner Baelagection is
proces ing device out of the one or more of the data processing devices
tra %ﬁ%

viathé g

t KU and receiving by the interface section a response the
one %%tg prggee%s%n% g_e\sng%%ransmlts in response to the request for
€ inpu

communication viat 1278, A program to be executed by a

computer for coqiralling a Qegreféﬁalg &P m%g%ni%%[%u%%vciﬁ%q:@g%udg}‘gﬁg one

- near field communication section for performing near field communication
datheifig QeaifprypyRication mages., 2 anactive mode and-a passive .
mode, the active mode being a .
processing devices via the output bus, and
receives a response the one data processing device

transmits in response to the request for communication via the

input bus.

7. A method for communication of a near field
communication device including
a near field communication section for performing
near field communication in either one of communication modes,
an active mode and a passive mode, the active mode being a
communication mode for transmitting data by outputting an
electromagnetic wave and modulating the electromagnetic wave
in_each of a plurality of devices for transmitting/receiving
data, and the passive mode being a communication mode for
transmitting data by outputting an electromagnetic wave and
modulating the electromagnetic wave in one of the plurality

of devices and for transmitting data in another of the plurality
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communication mode for transmitting data by outputting an
electromagnetic wave and modulating the electromagnetic wave in each
of a plurality of devices for transmitting/receiving data, and the passive
mode being a communication mode for transmitting data by outputting an

oelestromaggtic yayeang, madylgting dhe rlegtramagnaticuaygJa g g«

the plurality of devices and for transmitting data in another of the plurality
byfideyieasby paghmogulating ihe electiomagnetic Waye output by the
one of the plurality of devices, and an interface section for supplying the
near field commumicatiofesecternitbrdd#afremmdatan aoessirg: dericeld
for processing data targeted by communication of the near field
caggrimupidation sectivheandisupplsing theotata protessing-aeviceguitavice
data from the near field communication section, wherein the interface
fgepFer RSEdnE St bac-are BF ARy ot e uiais proce sifigtdeyices hf 1e 1d
one output bus on which the data output by the interface section is
COPRh - AR d BRE TR budTsh WHER e 8gta Wit ke iRédsessing
section is ga%%mitte , the program comprising the instructions of: the

A5 - SBFH Rt RS rBEaEstiOF X DnTAHRERAGHR WiRTorRe Gtkon

procesrslin device out of the one or more of the data processing devices
W ez([';”e:z.tn'O _ : . ..
via the output bus; and 73 the interface section receiving a response the

one d@ﬁ% interface section is connected to one or more of the
data processing devices by one output bus on which the data
output by the interface section is transmitted, and one input
bus on which the data input to the interface section is
transmitted,
the method comprising the steps of:
transmitting by the interface section a request for
communication with one data processing device out of the one
or more of the data processing devices via the output bus; and
receiving by the interface section a response the one
data processing device transmits in response to the request

for communication via the input bus.

8. A program to be executed by a computer for controlling
a near field communication device including
a near field communication section for performing

near field communication in either one of communication modes,
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processing device transmits in response to the request for communication
via the input bus. 9. A communication device for performing near field
communication, comprising: a near field communication device having a
near field communication section for performing_ near field

arcammimcationsn eiieoRe 656QRMKMEALI0BHROMRS, 1 3R agive Modeny 2
and a passive mode, the active mode being a communication mode for

comansThitdrig datanbydeutiiietting aanetettromnagnetic waye and medulating an
the electromagnetic wave in each of a plurality of devices for
elpgisipmaggrdckiving veatn Ambthelpdssig hivslebeiogmremmmnicationre
. mode for transmitting data by outputting an electromagnetic wave and
Inn&ifilafify %h@%\@@r%hﬁgﬁéii@ﬁ/‘a%% ofie pftte phumalityiohdedces ving
q and for transmitting data in another of the plurality of devices by
Aoa-ABHulbtify RPRSSEFoRagRethaiage sutsampynhcohbwt twde  for
trB'ﬁJs-E%'EFXQI devi&e%s:, and an interface section for supplying the near field
communicatbr Sectionwith TREE FroRPa RS pRICEESHE IR i@ ve and
' ta targeted by communication of the near field .
moBIAEERINY (Hie 8 C%m%aﬁ%% Vit 1 GathbrBREsSihg ta6viBe Wil 1ty

communication section, an
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o£ dRla feu e eaL fEld ARy
the data processing devices connetted to the interface sécti y one
of QERYLRUSION YIRS AR PRk he electromagnetic wave output
by the one of the plurality of devices, and
an interface section for supplying the near field

communication section with data from a data processing device
for processing data targeted by communication of the near field
communication section, and supplying the data processing
device with data from the near field communication section,

wherein

the interface section is connected to one or more of the
data processing devices by one output bus on which the data
output by the interface section is transmitted, and one input .
bus on which the data input to the interface section is
transmitted,

the program comprising the instructions of:

the interface section transmitting a request for
- communication with one data processing device out of the one

or more of the data processing devices via the output bus; and
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by the interface section is transmitted, and one input bus on which the
data input to the interface section is transmitted, wherein the data
processing device includes a bus right management unit configured to
judge whether or not a state, in which a voltage level of the input bus is

an unuded leved répresentiog ibat the diptt HYSaisrRpisede N@8e one data

continued for a predetermined time period determined using a random
Prafeised apddst the voltagstevekofithe frmpdusdotan intuserteyebst for

representing that the input bus is in use, thereby obtaining a right of use
COHRHB HRIIRIS iFikas flrlgedinhatt thaistate, in which the voltage level of

the input bus is the unused level, has continued for the predetermined

time period. 10. A data processing device to be connected to a near field

communication device including a near field communication section for

perforfiing FEAPHe CahARMicAaBH 7if et ReifieBRimenieamn field

cohegdgs - ap.active mode an a passive mode, the active mode being a
COMMURICALION ModeTor tTam: itting data by outputting an

electrgn}wtig yave %%qnm?g%agigg Cglhle geleta‘;:{rct:aé]ng%netic wave in each

of a plurality of devices for transmitting/receiving gt:é{lgnd the passive

mode being aapagﬂuﬂ%ijary&%aﬁqrcy@féwig@&%ﬁ.%9“\;5%%%’%%9
electromagnetic wave and™ modulating the electromagnetic wave in one of -
nethe pisalif-ommunication in either one of communication modes,
an active mode and a passive mode, the active mode being a
communication mode for transmitting data by outputting an
electromagnetic wave and modulating the electromagnetic wave
in each of a plurality of devices for transmitting/receiving
data, and the passive mode being a communication mode for
transmitting data by outputting an electromagnetic wave and
modulating the electromagnetic wave in one of the plurality
of devices and for transmitting data in another of the plurality
of devices by load-modulating the electromagnetic wave output
by the one of the plurality of devices, and
an interface section for supplying the near field
communication section with data from a data processing device
for processing data targeted by communication of the near field
communication section, and supplying the data processing
device with data from the near field conunur_:ication section;

'énd
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of devices and for transmitting data in another of the plurality of devices
by load-modulating the electromagnetic wave output by the one of the
plurality of devices, and an interface section for supplying the near field
communication section with data from a data processing device for
processirg alatadargetédthecammaupicaties of he searifirld connected to
communication section, and supplying the data processing device with
thathrtten iheheachidldedrimosicationse tiion o theldata roeessing output
device comprising a bus right management unit, connected to the
byntdiadd LeEfiBrdEEsE baput busrenamidhted daacuipat byphe bus on
interface section is transmitted, and one input bus on which the data input
wh e The ifistkasd BRI i Pah SRk ad c&SatreRIreaab ingd aicthaserinded,
a state, in which a voltage level of the input bus is an unused level
represensﬁ‘ﬁﬁltﬁat the input bus is not used, has continued for a

prede ined, time period determined using a.random number, and set

the vo%g]e é\"‘}éﬁ‘of Eﬁ%olﬁﬁ?tsnlu%gto avin-GsSe Ié%lgr‘ég]%%erﬁingbfﬁﬁt e ght
maRRYERIS IS Inise. hgreby. ghtaining a right of use of the input bus if it is

judged that the state, In Wﬁlilcht eg\}gltage level of the input bus is the 76

unused level, \agontinged dor the B@_geée@%iggg ,“r&% PeHedy 7/ voltage

level of the input bus is an unused level representing that
the input bus is not used, has continued for a predetermined
time period determined using a random number, and

set the veltage level of the input bus to an in-use
level representing that the input bus is in use, thereby
obtaining a right of use of the input bus if it is judged that
the state, in which the voltage level of the input bus is the

unused level, has continued for the predetermined time period.

10. A data processing device to be connected to a near

field communication device including
a near field communication section for performing
near field communication in either one of communication modes,
an active mode and a passive mode, the active mode being a
communication mode for transmitting data by outputting an
electromagnetic wave and modulating the electromagnetic wave

in each of a plurality of devices for transmitting/receiving
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data, and the passive mode being a communication mode for
transmitting data by outputting an electromagnetic wave and
modulating the electromagnetic wave in one of the plurality
of devices and for transmitting data in another of the plurality
of devices by load-modulating the electromagnetic wave ocutput
by the one of the plurality of devices, and

an interface section for supplying the near field
communication section with data from a data processing device
for processing data targeted by communication of the near field
cbmmunication section, and supplying the data processing
device with data from the near field communication section,

the data processing device comprising
a bus right management unit, connected to the interface

section by one output bus on which the data output by the
interface section is transmitted, and one input bus on which
the data input to the interface section is transmitted,
configured to

judge whether or not a state, in which a voltage
ilevel of the input bus is an unused level representing that
the input bus is not used, has continued for a predetermined
time period determined using a random number, and

set the voltage level of the input bus to an in-use
level representing that the input bus is in use, thereby
obtaining a right of use of the input bus if it is judged that

the state, in which the voltage level of the input bus is the
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unused level, has continued for the predetermined time period.
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