COMMUNICATION DEVICE, DATA PROCESSING DEVICE, NEAR FIELD COMMUNICATION
DEVICE, AND METHOD AND PROGRAM FOR COMMUNICATION BACKGROUND OF THE
INVENTION 1. Technical Field The present invention relates to a communication device, a data
processing device, a near field communication device, and a method and a program for
communication, and particularly to a communication device, a data processing device, a near field
communication device, and a method and a program for communication, which make it possible to

realize a comgpinRtieRERIEiOITet of pior £xamrpie: anemreasdigid-eominiicatioprdevice for
performing near field communication and a plurality of data processing devices connected to the near

field commumeationcleyicerangfocgertonm ing THOCEAND PabibRdaeoR rgeteding treraear field
communication. 2. Related Art

BACKGROUND OF THE INVENTION
1. Technical Field
The present invention relates to a communication device,

a data procegging device, a near field communication device,
and a method and a program for communication, and particularly
to a communication device, a data processing device, a near
field communication device, and a method and a program for
communication, which make it posgsible 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



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 Ig%% etlc waye { to fQC a89-ca -called rad}i!)h %ﬁ ggrcay% é&elléja%ﬁ%n] gnetlc field).

Then, when car comes closer t6 the readee?wrl?er Swer by the

electromag Wg&tlgﬁépdp%eggg a@lgag rglg%@% g‘u e rcea%r wn% Such 1an IC card

system is applied to, for example, an automatic ticket ¢ Sys fem 1h & station. & system for

performing gleetoRisPAYPENE Y RISFIORICIOREY ARG, SO P, ge r ARG IN regent days, cellular

phones have rapidly been popularized, and a device formed by integrating an IC card and a cellular

phone, namely caeellulps phaneshaypa(adupstiondf) Haltcard RariarmingRear figld;gommunication

built-in, has been put into practical use. It should be noted that although the cellular phone has the
same functioheaskthegC eaed, eansoiqalled 1G chipiwith a ehipsshapens Bul-indrsteadqf ag IC card with
a card-shape. Along with the popularization of the IC card (IC chip) performing near field
communicagibacs romimupicaien pratpcelifecpedorming dhe peanfieldeonynunication available to
such an IC card has been standardized. As such a communication protocol, the near field
communication intefisceh@ it pictosSIIRIFCI83:s foresdingle rcamba eitetawhichap tiéfiged as
ISO/IEC18092. In NFCIP-1, there are defined an active mode as a communication mode in which

an electronRRFRROREYBES BFhuBAsHHRVIEE IR FReR iy dutd sanamiswoatniéacs v a plurality of

devices for gerformln transmission/reception of
nd a cellular phone, namelyacellular phone having (a function

of) the IC card performj.ng 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 ci‘zip 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)
periforming near field communication, a communication protocol
for performing the near field communication available to such
an IC card has been standardized. As such a commﬁnication
protocol, the near field communication interface and protocol
(NFCIP}~-1, for example, can be cited, which is defined as
ISC/IEC18082. |

In NFCIP-1, there are defined an active mode as a
communication 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



data, and a passive mode as a communication mode in which an electromagnetic wave is output and
modulated to perform data 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, anﬁj the communication is performed in either one of the active mode and the

passive mod8 BetwRBH tReRRFafkFoFRSTcES OnTHERPRIEESR fedtol BxEMRP an
JP-A-2004-215225, or "Information technology Telecommunications and information exchange
between sy%ieerﬁ:f' ﬁ%%?ﬁeﬁg tom Fn‘ﬁ%i%%i&‘? iy’ 3ﬁag€§:8ﬁ§ﬁo%%?&ﬁﬁlﬁ?ﬁn&ﬁ%t% on,
2004-04-0 }:%QQEEZSJS%% 2{)}94@% o I&H}ee mﬁa}lnrtiglei éhe fuPctéPenvgfc tgg I% r(1:%rdt an be divided
into an RE' function for perfoLuting near field comrmunication and a data processing function for

performing Qi%@éﬁ%@n%t% procgssing fqgﬂ%r,jﬂg th%gata in,a secyre mapner) Qf the, data targeted
|

by the near field communication by the RE' function. Assuming now that the part for controlling the RF
function is galled-aBeanfiald orymuwication device andihepad foncontrgling thgdata processing

function is called a data processing device, the near field communication device and the data

processing sigvibe ayBgeiEially sorapesed of aasiaotarehiplieniaigescala integeationthsd)) for the
sake of miniaturization. If NFCIP-1 described above is adopted as the communication protocol for

perfprming tne ecahéieldboemoflnicatian:NFE€ IRshis isyplemented #xthenrakkeldacomatnication
device. the plurality of devices compliant to NFCIP-1 {see, for example,
JP-A-2004-215225, or "Information technology
Telecommunications and information exchange between systems
Near Field Communication Interface and Protocol (NFCIP-1},"
First edition, 2004-04-01, ISO/IEC 180%2:2004(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 performing
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 contreolling 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 intégration {LST}}) for the

sake of miniaturization.

If NFCIP-1 described above is adopted as the



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 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 GeVREE HF ¥ar60s niPIRGASCL £ 3Koul@DELIBE Rere tHat asthé Hata pdtessing
devices of various methods, there are cited, for example, an IC chjp called a secure application
module (SAMTTEMB Hnpleht@nting Bddcite dccedTRERMSY ¥65Storhg Hat iReeecdreShdnner
adopted in an IC card C%g%anSI(ie%a éRegistered Trademark, hereinafter abbreviated as (R)) system

produced b?%‘ifnégr%oratlon, a SAM chip implementing a secure access memory adopted in an IC

card called MIFARE (R) system produced by Royal Philips Electronics, an IC chip called a subscriber
identify module (SIM) chip, which is adopted in cellular phones and subscriber information (e.g., a

telephone number) necessary for thglggE {0 Hse %C%MW is written to. In response to
the request for adopting NFCIP-1 to the near field communication as described above, an NFC-Wired

Interface (NFC-WI)standargdis-under,establishment it EHipReAGorpuss Manufacturars Association

(ECMA) as a standard of an interface for exchanging data in a wired manner between the near field
communicaiprydeviee mpementingNrel Bal-and:the data prperssingdevice forqyesesgng the dat

targeted by the near field communication by the near field communication _ device. :
the data targeted by the near field communication of the near
field communication device implementing 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
impiementing 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 subscriber
identify module (SIM) chip, which is adopted in cellular phdnes
and subscriber information (e.g., a telephone number)
necessary for the user to use the cellular phone is written

to.



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 one input bus through which the data input from the
data processing device F¢8RORES fidldidemFRARGHbnIVics RAFaMMEBAL R this eatBethe near
field communication device transmits the data to the data processing device via the output bus while

the data proR&&ding 4BV e TRIMERTISIAL 1RRa fPthe $ReF HBRICORRAURIcatidh JEHc¥ ¥kethe input bus.

As describe ove, alth rding tQ the NFC-WI standard under establishment in ECMA, the
L e N R RIS LT e TR e B DB Butput bus,

near field communication

which is one oL e, o uses: e BULDYS 20dthe upyLbiE pnd the data processing device
transmits the data to the near field communication device viathe ‘one INput bus, no mechanism for

sharing the Qg%gmgéjsf@pogg&@f{[ﬂ%o&g@g gmggsﬂgg 38"1%33 -%Qr%oeqﬁfge%etlhgherefore, it

has been difficult that a plurality of data processing devices is connected to each of the input bus and

the output bys in-the active states aRdonerobibeipiurality, ok dala R Ace eHRe sleyicasselgetively

performs communication with the near field communication device. Inviewof the above condition, it

is desirable gxtealipere cosIMUNEMIopLedeenampasetQf ene near field sgayaynisatiandevice for
performing near field communication and a plurality of data processing devices connected to the near

field commumécatiorf tlevite emdrfon processing the data tatgated by dnei carpnrmnicatiopinthe near
field communication.device.
: device.

In the NFC-WI standard under establishment in ECMA, as
the buses Zfor exchanging data between the mnear field
communication device and the data Qrocessing 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 one input
bus through which the data input fromthe data processing device
to the near field communication device is transmitted. Inthis
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



According to a first aspect 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 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 pluvplity dfudevdioss fdraransimitihd/isteivng daga Saithtianoassivel rpdeshding a
communication mode for transmitting data by outputting an electromagnetic wave and modulating the
electromagrefiB sivesintoife & Bife Bluraisy Beadviees EhCRFTaRSFRtRG S TH SAoMHE! of the
plurality of devices by load-modulating the electromagnetic wave output by the one of the plurality of
devices, aﬁﬂ*&n‘?ﬁt‘%rf&&@%&%'fdf‘%db‘ﬁﬁ}ﬁ?@ﬂfé“nfﬁﬁiél}aada%u%t%%é&%‘ht\/\/ﬁl"r%ata from a

data processing device._for grolcessii%% data targeted by communication of the near field
t

communic&TST e dioR Bha Supply BB PSR SREE (iR dafa FORPRR~SHear field
communication section, and one or more.of the rocessing devices connected.tq the interface
_section by one qutg;u eb%%@gr{ \?vhi%kEl rt%%sc_jgteaegu%g%%yctﬁcée?ns?e%%a?cé ?e%ﬁ%ﬁ% %hyanosml ?etcﬁ and one
input bus %ﬁgﬁ'&'&géﬁ%ﬁa&{@é’é&’ ihe inigrface section s iang/itied, V‘i*}iggtkg %lﬁssh Qprocessing

device includes bus right management means for judging whether or not a ich a voltage

level of theJpauLbys,{s-am LaUSEd level Jepresenting dhat thednppibusis et wsed, fipgcpntinued for a

predetermined time period determined using a random number, and for setting the voltage level of the

input bus te arsiUselevel sapresantingdhat fra input HES {52 vse.therebueltaining axight 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 predatemiaed tisenperraddat i otn e ear@munication device of this
embodiment described above, whether or not the state in which the voltage level of the input bus is the
unused level representingwhat theamnpubbasismidt tsed hds contimseit-ford predetesnihed time period
determined using a random number in one or more of the data processing devices connected to the
interface séctiondyths orrtawput bigwirr@hickehewdatdoutgdt by eke intertsce is frandwhitted 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 whitPrREVbRage Pevelsor Hive ifsut BeSUmtised flevarhais eortinga ot kcpietiéfermined 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 tA&Aght BRULE oL the RpuPBISiFIRGRBEI NI IRECHFGIRg TORCORE d<pethst the
invention, there is_provided a data, processing device to be connected to a near field communication

device havitgP& neaf il COIfhiclioR St ot F&ttorhiifg Pear g i miRicRibh in either

one of co munic%ti%p mog%s an active. mode an%a Q%ssive moge, tfg active mode beir}%; a
.nktarnge g ¥ & c?mmuglcat’)c:!hont LX ) ner';\r ie ommunlcaalo .
communicatiormode for transmitting data by outputting an €lectromagnetic wavé and modulating the
electromagpetic 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 eleglromagnelic WavVe first aspect of the invention, there is

provided a communication device for performing near field
communication, including a near field communication device
having a near f£ield 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 medulating the electromagnetic wave

in each of a plurality of devices for transmitting/receiving



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 théed@a pfBCestify RRASE TRNERES BRIAE neaF B HGAGAIERISHSECHBAT the data
processing %evice including bus right management means, connected to the interface section by one -
output bus on- %?%Wﬁ%ld’ga Bubly A P Fada S EdtioTriS TarSRAGRE Hha &Y fpthBus on which
the data input to the, interface section. is transmitted, for judging whether or not a_state, in which a
voltage Ieverfl%??%q;ai%iﬁrﬁ? b%uﬁs‘?s %%%%%E%‘&?g\?ﬁttr%&eg%kﬁ n(j‘ ]E%é]tr%ﬁe ?ﬁ% plﬁrb%sp?%lﬁ%ﬁ]%%g , has

continued fos@ piedeicrranadime peried delamineduusing aada dumher, a0d 91 giing the

voltage level of the input bus to an in-use level representing that the input in use, thereby

obtaining a gghyofyse ofdhe PRULAMGIE iLis i&ﬁ%%@@&@@é}%&ﬁa&h\éﬂa% thevoltage-tevel of the

input bus is the unused level, has continued for the predetermined time period. Further, according

to a third aspeatief hednyertipnpthere isi RrpWeeaska, meathodfarn communication.ota data processing

device, or a program to be executed by a computer for controlling a data processing device,

connected toarneapfieidicomanmieaion dewea heviagha Deat ficl cormupicaionrsecsion for
performing near field communication in either one of communication modes, an active mode and a
passive modepthe agdtive made s ming cosmmuaericitionpnode faritranshaitiing datgele dugutting an
electromagnetic wave and modulating the electromagnetic wave in each of a plurality of devices for
transmittinghreBiivigasteeand fhé passiee motiecsiging emsumhaaication awcieifon fransmitting data
by outputting an electromagnetic wave and modulating the electromagnetic wave in one of the plurality
of devices &THPR Y@k Fad@ hramtisisichepliratitéfdedieasby foa-Hodulsting the
electromagnetic wave output by the one of the plurality of devices, and an interface section for
supplying tHe-Ré&r fRAFRBRHTETé Mo ReESRRvith¥Ra PBM Ldatlprstesding-BEVIEE TS processing
data targeted by communication of the near field communication section, and supplying the data
processing BV E Mt HaBe FORPRSRERSRIE EohfntRitatiBlh SEERGTE tHE TatPréte<Eisy device
being connected to tge interface ,sect%o&eby one output bus on which, the data output by the interface

section is trafsHtted BhPBnE S BUEOR K tHeP &t W phltfo tHabfiterAtE SRH6/HIS transmitted,

e S LA A Ften g votaoe
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
bus is not used, has continued for a predetermined time period
determined using a random number, and for setting the voltage
ievel 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 i1f 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.



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. In the data
processing device, method for communication, or a program according to the above aspects, whether
or not the state in Wiidhhihe voltage kyblioftiftempaens sthe enbsed fespbrdpresthting that the
input bus is not used has continued for a predetermined time period determined using a random
number in BREBE mOteSHIRE RialpREcEEIng vt ddichiictieline thie hitafacé séetionby the one
output bus on which the data output by the interface is transmitted and the one input bus on which the
data input fotfe'RdHacY Sedfol REtiARER Rt d SFfLiFRER FeRfse thag the efate i Wit the voltage
level of the input bus is unused_level has c;ont%néjne for agredetermined time period, the voltage level

of the inputhiis 1s8Pto tHESH-08E 1G58 FépraSEnting tRaPrRinbGrRI RIS tRGE #sright of use

of the input bltl:s is obtained. . Accordiag to a fo%rth asgect of the invention tr} rei &ovided a
. dte = mlne%[f uSlﬂL)? a Yarl F‘L r&um er 1 ?ne oY zaore of ?f’le a . .
communication device for performing near field communicafion, including a hear field"communication

section forg}?&@é@' ield comupppicatiay in SthRLONE Of ,GAmmunicatiop Mpdes, an active
mode and a passive mode, the
one cutput 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 a second aspect of the invention, there is
provided a data processing device to be connected to a near
field comﬁunication device having a near field communicatipn
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 devicés 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



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 1oad—ﬁodulating 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 including bus right management
means, connected to the interface section by one ocutput bus
onwhichthedataoutputbytheint@rfacesecticnistransmitted,
and one input bus on which the data input to the interface
gection 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 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.

Further, according to a third aspect of the invention,
there is provided a method for communication of a data

processing device, or a program to be executed by a



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 processmgrdata targeted by communication of the near field
computer for controiling a data processing device, 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 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 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 the data input to the interface section is transmitted,
the method or the program including the steps of judging whether
or not & state, in which a voltage level of the input bus is

an unused level representing that the input bus is not used,

10



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 dnaghicintherdatd ifiput 4othe disteefand sedtionne transhtitietie termined 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.

In the data processing device, method for communication,
or a program according to the above aspects, whether or not
the state in which the voltage level of the input bus is the
unused level representing that the input bug 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 ig 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 hag 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 bug ig obtained.

According to a fourth aspect 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

il



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 the above aspect,

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 mbdulating 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 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 busg, 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 the above agpect,

12



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 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 the one data processing device
transmits i PEspBAsE e sefUespoiasainmiicatiorrviccthe inpatisusad repeivedssingccording to
a fifth aspect of the invention, there is provided a near field communication device including a near
field commBRIEhEBA sStEHoRTOFSEFGhiRG ridaf fietd- BSMnkhiEaforPite fivdrBHe BESoMMunication
modes, an active mode and a passive mode, the active mode being a communication mode for
transmitting Fat by B okt @ BRctiSmagRetit Wikt ffsdulaihg the sRREBHdRtic wave in
each of a plurality of devices for transmitting/receiving data, and the passive mode being a
communicAih MBASTST ARG d2ta By Sutput gﬁﬁaelégﬁ&ﬁa@%e%%%véﬁ&%ﬁ&%‘%gdulating the
electroma%ngéig j\!\éave.ig one an the El—% lity o£ %e\{ﬂ%est%nd fﬂ[l tt:rggjs:m(i:ttin% daEaiignanotrfler of the
plurality of devices%y]loa -mo%lpalting the efec romagneﬁc wave ou?pu? by?ﬁe one ‘of Tfheeplurality of

devices, and g0 Jyertace secHARIPESuRRKNG: e bear Sad eammicalian seelionyilh data from a

data processing device for processing data targeted by communication o

communicafign ssetiomcand-supplyingthe data processing devige with:data fropy thenea field

communication section, wherein the interface section is connected to one or more of the data

processing-devicasi by eaeupthbus@Rpikichibe dala euiput-by the,inteHage sestigds transmitted,
and one input bus on which the data input to the interface section is transmitted, and the interface .

section trapsmite adeqyestdorn cemmuaication withronesgaiamsecessingraevieepid of thecone or more
of the data processing devices via the output bus, and receives a response the one data processing
device transomitsun Yespdrse toithe reguestfortcammuiicationadarthie. input bus. According to a
sixth aspect of the invention, there is provided a method for communication of a near field
communication deweecaica peodrana td: bé Exezarsly afcdhputerfemdonrollingdraneat field
communication device having a near field communication section for performing near field
communic&iSiVircEithet diR23T doreHanRANBRFCEES. o &aNeIRodEahHdLpassivaafsde, the active
mode being a communication mode for transmitting data by outputting an electromagnetic wave and
moduIating%th%]é}ecﬁ&‘ﬁ‘aﬁﬁéﬁ@%%‘ in B8ER bPA plfififity BEFAACESLT trafkiittin#@&8iving data,

and the passive made being a communication mode for tra,nsmittin% data bg/ outgutting an
electromag?%ﬁ@%%agﬁﬁ%&ah%ﬁﬁa?ﬁeone of communicatioh modeg, an actlve

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
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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
communicatiodsestiay, andssuipplyiniethecdata ptocessing device Withtdata komethedneay field
communication section, wherein the interface section is connected to one or more of the data
processingdeavivesispgienutpit bhs onasbich tee datacowtpatilyathecintesfaceisetioasitransmitted,
and one input bus on which the data input to the interface section is transmitted, and the method or the
program inEMEMERESERS oldrahSRITIAGIRANE iArTaee settbnd faydestfoltésmnagirtication with
one data processing device out of the one or more of the data processing devices via the output bus,
and receivihg by HETIBHEEPSEDBPE Fésihs e tHerSHe dabe pracessiRF GetrRe ticais ks in
response to the reqctfjest for communication via the input bus. In the near field communication

device, theTHBIHDG TG comhARICHIOI ST RE Togrant dcBadifPiihe A0rESH RS Me interface

section and the one or more of the datt%fgr(c)i%essin devices are connected to each other by the one
by

output bus SRTFENTHE daita ittt TRtEHAE SattidYs tahshRItEd ShGTheBHe ®But bus on
which the data inpyt 19 the interface, %‘?%i_o{lﬂéﬁ@%ﬂnsittg , and 1n the interface sectian, the request for

. 110 .
communication with the one data processing device out o the one or more ofathe é)alda processing

devices is rapsmitied yia,te output bus, and thetespanse the ong,flata processing deyige transmits

in response to the request of communication via the input bus is received. It should be noted that
the prograrg<LapiRaracosded 0pA carding SRedHYM. 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 reguest
for communication via the input bus.

According to a sixth aspect 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
fieid 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



According to the above aspects of the invention, 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
configuratién ek&mpleaeh@t embotiimehtioPaeombicaidnisystéivioadhida the dvertidn is applied.
Fig. 2 is a block diagram showing a first configuration example of a front-end 12 and a message

processing$¥ctiphaie ™ t tHigg3de bF o\ Ratbfdr & phdinirca proceskidhbatrighimhasgEgement

sections 421 through 423. Fig. 4 is a block dlagram showing a configuration example
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 the interface gsection 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 ig transmitted, and the method or the
program inciuding 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 regquest for communication via the input bus.

In the near field communication device, the method for
communication, or the program according to the above aspects,
the interface section and the one or more of the data processing
devices are connected to each other by the one ocutput 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
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of the message processing section 14 adopting specific IC chips as transceivers 411 through 413.
Fig. 5 is a block diagram showing a configuration example of a communication device 10 /mounting
one transceiver 411 in 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 wired I/F section 51. Fig. 8 is a flowchart for explaining
a process of transceivers 611 through 613.

section is transmitted, and in the interface sgection, the
reguest 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 the one data
processing device transmits in response to the reguest of
communication via the input bus is received.

It should be noted that the program can be recorded on
a recording medium.

According to the above aspects of the invention, 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 procesgsing 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 ig a block diagram showing a first configuration
example of a front-end 12 and a message processing section 14.

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

Fig. 4 is ablock diagram showing a configuration example
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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
EMBODlMEﬁ)Fge me%??&ﬁé’&ﬁﬁ%ﬁ?b?ﬁmé%ﬁe’nﬂ&nﬂﬁziﬁH%%@@Mﬁééﬁﬁ whidh RS

correspondegc baertlvgggril&génspodsingﬁ[lerrgen s of the invention and the embodiment described in the
specification or hé accompanying Elrawing‘%%ll% Exemplified as follows. The description is for

confirming that thebe ogimggit-gﬂr sy parting the.invention is described in the specification or the
drawings. Therefore even if\L any emob%dfan%'grﬁé%‘gsscﬂggé ?r?tﬁecgﬁle%f?cuaﬁ%%l&%hge& r‘é‘l%%.r?gs are not

described e A% KigRRPOMMSH CAUTSRONENGI0, IescamBAINg LlTIEDIs Al thg,nveption, it dose

not mean that such embodiments do not correspond to the composing elements. On the contrary,
even if the embaginentis @g&gggggjmﬁegé%qpr@@ponding to the composing element of the
invention, this does not mean that the embodiment does not correspond to other composing elements
than the above congpesing elemeitock 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 wired
I/F section 51.

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

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 & 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 explailned,
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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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) fof yepRHRitEneRE iy esfhhunitatdass sitha s of ke rAnrMidalion e sTan active
mode and a passive mode, the active mode being a communication mode for transmitting data by
outputting & BIETHddFRtic WaFE SReRodERERy e BRErBRREMETE TR SRTERAS plurality of

devices for‘trari:}mittin /repei,vi%%data, and the passive mode being a communication mode for

transmittind Batd By BOHTING &R S8ctPomalfe i HeE did #6dMatin g T5& BlREBnigh2tic wave in
one of the plurality of devigces and for transmitting data in gnother of the plurality of devices by
!oad-modu% |_n%gk}%eee egt?%ﬁga%eﬁg ﬁ%%%pgﬁ}é%“%ﬁ/_t Cé_ (%‘ee of he” B%%épﬂye?r%é?/féd%g, E%Sd an
interface segfion (¢, 3ked VE sealion,22 shoun 10 1g. 2)Jer suppingiheneardiald:
communication section with data from a data processing device for processing data communicated by

the near field coaupiyrgation sretiedANd-4RplUna e data pracessing-davice with daga,rom the near

field communication section, and one or more of the data processing devices (e.g., transceivers 411,
412, and 413 shewndiddgi Alesonnescted fo theiierfacesegtion ndth-one Sy Hus de g a SIGOUT
line shown in Fig. 1) through which data output by the interface section is transmitted and with one
input bus (elge, adhitdNiling shewann big. thdhrawghnwhich dataispube the tniertace-seation is
transmitted, wherein the data processing device has bus right management means (e.g., bus right
managemeriisestinng 423, 4 22y anch 42 3shows irokig . 2 fot: juslgingmphethay o heharstate, in which a
voltage level of the input bus is in an unused level representing that the input bus is not used, has
continued forapredeterivived ternseriothdetbemimt 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 fh reePBHSE BRA JRdgrAemithat thd statelihnaliclemedémaytiewd offife input bus is
in the unused level has continued for the predetermined time period. According to a second
embodimenP3EREIRFentoN2tHEPEM N bR Tdet a B8 6 cdBing dedicEBHURRE Fras8Eeivers 411
through 413 in Fig. 2) to be connected to a near field communication device (e.g., the front-end 12 in

Fig. 1) havitiya fear Fild EBMfRunittion Ectioh’ (e.d Cthe RFEIERETA GeciGF3L it ERED) for

performing near field communic,atior? in either one of communication maodes, an active mﬁode and a
passive mGGEHE HEfvE Ribde BEnG & B MulR&Fort Mot fgmﬁﬁﬁglagta‘g@v&lnﬁutting an
electromagnetic wave and m ulitcip%the electrogﬁagnetic wave in each of a Iuralit%/ of devices for

transmittingﬁgé“éllgin% élaetg,r and e pagéﬁr\r}grﬁ%‘g e elﬁg AomRlinicatidn 'm8dé for ra%sé?nitting data

byoutputtig Aan lectr gnetic wave and modylating the electromagnetic wave in one.of the plurality
of devices a%d fo%tgr%ﬁgﬁting %allg%lxn a%Jc') er (()}flftheﬁjrralilg%xffd%{:/%gggoy [oadmodiila |(r%1{g the

electromagnelic wave. uipyt by @%%%Oéﬁ@e prralgleeuses AL iedace sealarn (9., the

wired I/F section 32 shown in Fig. 2) for supplying the near field communication secfion with data from

a data prog@zaing,fie\ics d¥reeassing, datacammunicated by ihe,pear digighcommupication section

and supplying the data processing device with data from the near field communication section, and

bus right reaagereentPaaRs {861 e Bysdighl MANAgeMenh sealions 42t 44w §rd 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 outpusdydhe inderfas@usestionds taaSMIteE: romagnetic 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 medulating 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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and one input bus (e.g., the SIGIN line in Fig. 1) 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 fora predeteinined time period
determined bgingadandoin ramiber, Erel fdresettivgrthensitagedevel ofithevnpiug biisstooae 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 thaepihuaisich the v8ldge Ioed ofabelimut buseas fesanased lavel (kagcentinued for
the predetermined time period. = According to the second embodiment of the invention, there is
provided a RS OricdmARFidatior of BhPtE pocEssingdevies, SRRDEIGRNTHDEER&CuUted by a
computer for controlling a data processing device (e.%., the transceivers 411 through 413 in Fig. 2),

St

connected tH & FREERNRGHCALISA debite D v hEntERR B fRER. B Masfiidfear field

communication device having a near.field communication section, (e.g., the wireless |/F section 31 in
Fig. 2) for p’éﬁgﬁn%aﬁg%%ﬁr it 8%%%§ﬁﬁﬁﬁic§ﬁ3ﬁ incgm?%ﬁg%?%gn%g’un &?ioﬂ?ﬁ%éi}w ctive mode

and a passi e tiv e heing, a communication mode for transmitting.data by outputting
an electromé%%%%%\%v%\%%%% %1%%% é)tlna ?%eséggtrgr%ggné?}g vr%/lg’\g/éeal iﬁré%%ﬁsoﬁzanﬁ%jr%ﬁ%co devices for
transmittingfreceiving. date, shd-the passive-mofle being,a, commuynicatian fgde forfragsmitting data
by outputting an electromagnetic wave and modulating the electromagnetic wave in one of the plurality

of devices agd friragsmitfingidataii-anather of the plurality @f devices bydoad-paodulading the

electromagnetic wave output by the one of the plurality of devices; and an interface section (e.g., the

wired I/F segtign 32shpwndndvia. 2 for supplyiverihe seafiell eammynicationsectioniwith data from
a data processing device for processing data communicated by the near field communication section

and supplying thecdaiaoprosessing device. with sieta trom the: naasdield carhgunicatioresesiion, and
wherein the data processing device is connected to the interface section by one output bus (e.g., the
SIGOUT linelin &g diten evhighithddatd eutputehyfthe entesface medlisntisdrassititted, 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 thé Progremiinohatiitrg thd staps, of jSdGiAY (2inetreshstep 814 M\ Fig 13) wiethegtor 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 cohiftiediEa prodatbrmiined ithelpétodtasternsined Lising erantieremdhbes and setting
the voltage level of the input bus to an in-use level representing that the input bus is in use, thereby
obtaining ("Bl EBieh A R HgPIPEFEREBEUSE BEGR iRgd BUsSiIf RiSiddear@aeRddtate, in

which the voltage level of the input bus is the unused level, )
‘means (e.g., bus right management sections 42;, 42;, and 42;

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 settinga 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
ievel has continued for the predetermined time period.

According to a second embodiment of the invention, there



has continued for the predetermined time period. According to a third embodiment of the
invention, there is provided a communication device (e.g., the communication device 10 in Fig. 1) for
performing near field communication including a near field communication device (the front-end 12 in
Fig. 1) havintSaReRY HieRFcanfadrdcatiorsesioy (dgvithe wirelgss |/ElsectivardcmiFigrs) for
performing near field communication in either one of communication modes, an active mode and a
passive mode xheHaNEdde bethgfa Bonmiurtitaten Rea&RFiRMshttiAgRRA b ksutting an
electromagnetic wave and modulating the electromagnetic wave in each of a plurality of devices for
transmitting FSERIVING it CEnd§Re Pastiredmodd e s tormilfikatior Afbdé foR B%ABMitting data

by outputting an electﬁmi netic wave and.modulatinqrthe electromagnetic wave in Ona%lff the plurality
It

of devices and_ri%fﬂL franam ngcag%lﬁﬁla%%?ﬁgpofstﬁgﬁ L?Félit)&%f ‘ae\’/icgg%y_"fééﬁjrﬁéo%l : g the
electromagngtic, waye Sptpyt px e ?pefgﬁ: t%ee Blfg%lgt& gf dewcesfggq gnclgterface section (e.g., the

wired I/F section 51 shown in Fig. 6) for supplying fear sl communicaton eaction with data from

a dala procassiag dRuee dycbragessing dalacommuniealed by Lhe geas [eld ommuplgaon section
e

and supplying the data processing device with data from the near field communication section, and
one or morg,gkthewdataquecessiag evices (Rode thR ragSeeivermiil £12; aRdLa shawn in Fig. 6)
connected to the interface section with one output bus (e.g. , the SIGOUT line shown in Fig. 1)
through whitlatesabutpitdydhe intifasesestionigtransaitiedanshwith opednputus feig. , the
SIGIN line shown in Fig. 1) through which data input to the interface section is transmitted, wherein the ~
interface sestidn tenhimits-hecqglest fotamnamieatievwithrors dataprecessing tevicegut of the one
or more of the data processing devices via the output bus, and receives a response the one data
processing devicearadsmits fa nesporiseng thecequestfoteammuamidatine via $le puicolss.

According to a fourth embodiment of the invention, there is provided a near field communication device
(the front-eR$ 129rAFRPIGRCEIGERE ehneadficfe conmmuaation sectien ¢y, pthiepwireless I/F section
31 in Fig. 6) for performing near field communication in either one of communication modes, an active
mode and &Pa&si®s hitdRe geidivcninbae Hethadsmridmcationanede formpamanigtingcdata by
outputting an electromagnetic wave and modulating the electromagnetic wave in each of a plurality of
devices for‘f&%@nﬁﬁir%%c%?;/iﬁ@ﬂa&%ﬂﬂ@pﬁéi@@m@%éﬁ@a@&nm%ﬁrﬁéée for
transmittingﬁd%ta b¥l outp%étli)n%an el%ctromagnetic wave and modulating the electromagnetic wave in
one of the plaratity dFHEVICESaRd fof i dmsitiftint da b P& HRESoPihe PRIAMYBI VIS by

Ce:lcerctroma ngUC wave outggé B)ét e one of the plg%allt%of devices, and an

load-modulafing omagnetit wave o y the one e pluraiity

interface sect%ng%%g.,
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 42;, 42,, and 425 in Fig. 2), connected to the interface

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

onwhich the data output by the interface section is transmitted,
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the wired I/F section 51 in Fig. 6) for supplying the near field communication section with the data from
the data processing device (e.g., transceivers 611, 612, and 613 in Fig. 6) for processing the data
targeted by the communication of the near field communication section, and supplying the data
processing 2BeiGASvitT e dRETrolf the nebP fieRITHImbhRatSR sEtfon IWheFeiltHE hterface
section is connected to one or more of the dataprocessingdevicesbyoneoutputbus (e.q., the SIGOUT
line in Fig. F1%5n 9Hich 1R&BhtaSufplt by Hé TaR5cS 86 istanshits }ﬁﬁc?%he%ﬁﬁut bus (e.g.,
the SIGIN Iined'n Fign %%On which the d%taainggggethe.inter ace sectiorcl)isc'gans.lmt%e&_ acglfi the

interface settion 1 sm%’ gerle:qﬁé:stq‘gr cOmmuUMcation wit %%% daa procgfslng devicé out of the one

or more of e dataprogassing.deyices, izt ayipy! bus, AdLieceiyesi esnanse s ne data

processing device transmits in response fo the request for communic nput bus.

According tg\{e; touyth qrabedinent aldhe;ipyeriien, thers s prvided 3 feethggkigysorgaunication of

a near field communication device (e.g., the front-end 12°in Fig. 1), or a program to be executed by a
computer foreaqritroliiRg area Jield-commy nicatinmdeyise hayinganean feltheopynyaigation section
(e.g., the wireless I/F section 31 in Fig. 6) for performing near field communication in either one of
communicalionghodest ae athys hasiesand apassiverede ethelactive faede beg aikammunication
mode for transmitting data by outputting an electromagnetic wave and modulating the
electromaghnetic ivanetirbeachof aplursdity oheewbss forteahsiitting/retgiving dateg@anethe passive
mode being a communication mode for transmitting data by outputting an electromagnetic wave and
modulatingtthe elegtrtdmbgseticivave irsonadtitie plbedlity-dfedevioeseandifor wiahshittihg data in
another of the plurality of devices by load-modulating the electromagnetic wave output by the one of
the plurality’ 8f-8adiees. @ifeHandfteifice sautioh (84S theSre8 IF sBBEGIPS1 #PERL 6) fof Supplying the
near field communication section with the data from the data processing device (e.g., transceivers 611,
612, and 6 E8TF ER} Y 16P8r0EBESIRG BT HEEERGStell HYth® @8/ Mkunication of the near field

communication section, and supglying the data processing section with the data from, the near field

communication sectiiP THEr&in te MESEELEGI MR RBAMEREd B 0r& Br ATOIETBF TS tata

processing.devices py one output bus (e.g., the SIGOUT line in Fig. 1) on which the data_output by the
interface sé%l%ﬁals f‘rgns?r‘ﬁﬁg&,c%ﬁ% ohe ﬁ%epﬁf%%s %e9§., HE"SIEIN fife nY Eig?% oh wificii the data

input to the inrt:)ecré%csei%ecti é}vis (t:t;gnsmritted and gge n%eth g or )Pé%%r m dirg:lu%in,g oth;e; us{eep,s of the
interface s&ction transmit Ing %e.g.’, the s‘%‘eé’%‘éﬁ |nr&ig.o7)8a request tor communication-with one data

processingf%q}/icecg%:(}fotﬁ 135‘8 oramor&lq:f theéigg)% grs;)&gg%ing 35%%83 via(%ﬂ.egqutputtplgs, and the
e

interface section receiving (e.g.; the step 3824 ih Fig. 7) a response the one data processing device

transmits in. fesponse.Je e Jequestigrggmmynicatien yia e INpWAUS ted 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 deviqes for

transmitting/receiving data, and the passive mode being a
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Hereinafter, embodiments of the present invention will be described with reference to the
accompanying drawings. 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 FOERR GABAIReRErSr FGtEnd davived bt idwpetiiccditp SieRRIRRd in the

same housingoqils no obﬁj%:}% tQ which the invention_is applied, In Fig. 1, the communication system
is composed St A EEMAAITEAToN FEGIARAFAAG B WrerEREit 7 5 A GEF HE bire 4P i&d

communication whicl%i type of V\ﬂreless %ommunication, ap be erforme(% etwe%nlche
. an écrl)e .0 e LT & J.*%ﬁz [o flev:ages or transmi J_I%ﬁ ata L
communication devicé 10 and thé communication device20. In"Gthier words; tfe Cofmmunication

device 10 2y esaammmuncpen davian 20 9rs boll sonliaured as deviess (engfer gbivarly

referred to as NFC devices orming n communication compliant with,”for example,

NFCIP-1 a%_‘!f@@%r&(?ﬂ@ﬁ‘f&?%@@e out'bilis £356; e NEC deviee cap peHomm.neas field

communication by elecfromagnetic induction using a carrier wave of singlé frequency such as

13.56MHz ithedadyshiat saientific megicalt3¥) Bangavith anathe, NFEgdeyig&sect ion
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 f£rom the near
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.qg.,
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 514 in Fig. 3)
whether or not a state, in which & 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 516 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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It should be noted that the near field communication denotes the communication, which is made
possible when the distance between the devices to communicate with each other becomes shorter
than several tens of centimeters, and includes the communication performed by bringing (the housings
of) the deviE&StFRRké BepsimbAkatiBa iRbLBRtAERIMahdhimBeperiothe NFC device can perform
communication in two modes. As the two modes, as described above, the passive mode and the
active mode can beRREERATTY A bR ISRRATHTIRRAIBH Bdticeh PRt NFE G ces, in the

passive mode, one%gﬂe two NFC deyices transmits data to the other NFC device by modulating (a

carrier wavé 2ol eSpoRaAg o) SSBASAGRe SIENATE géfieted bYSERTTHEGHhRE NFC device
t its d E i load-modulati ier, dipg t
octomag e L teridl b G RELE R St MBI SR ABIE bt

electromagnetic wave generated by ‘theé on evice. IV 8,nboth of the

two NFC deices jsanayil data.by fugdlaling (e cauier vaues carespanging (o) as,efoctromagneti

waves generated by themselves. It should be noted here that evice, w takes control

of communiggtien by autpHEipgra gleciiomagnetia Wavedirst icampencedhe sommynication in

performing the near field communication, is called an initiator. The near field communication is
performed itksaieh admagger tras e ingiater tansads & cammard-iothe:gamupanicatian partner and

then the comMunication partner returns the response, wherein the communication partner, which

returns the cesponsidaithercamneancthenvthe nftiatorracalied adargeides, 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 electxomagnetic 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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If it is assumed that one of the two NFC devices commences outputting an electromagnetic wave to
start communication with 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 theeassiverrfiade, thedhitiaomddritinues ootptting theseléetrgmagriesic ST And
transmits data to the target by modulating the electromagnetic wave output by itself. On the other
hand, the takgetetrahemiits dafago the titzmvobyWbadmddtkatingtetelscebmadgresic Wvage, which the
initiator is outputting. On the other hand, in the active mode, the initiator commences outputting
the electronf&fiictieivaFe-aad serCirRd AR hblelabgohtiRjretRUSal8 - therebY &rani<pifting data to
the target. Then, the initiator stops outputting the electromagnetic wave after termination of the data
transmissioh XA SR HERidTaidSstops gﬁﬁﬁ%@ Wi S Gfniad REIE W& & R - R G @mences
outputting an electromagnetic wave and modulates the electromagpetic wave, thereby transmitting
data to the FRRIGTheh thé FIREPLBEE Gutp g e clecliomatetE 1k afis iehfihation of the

data transmission._ .. It should be noted that a plurality of NEC devic an simultane% ly output
clectomag et HHES A AR R aes COar o LD HAS et e I TS e pecive

NFC devices eeuts.qutichimplies Jlifioutig.nertom somaupication. f4ue plral VEC devices

commencing output of the electromagnetic waves are adjacent to Therefore, the NFC
device is argangedyda dgiggtyhether or agh(aradiosirequency (RE) figld caysedRY) alkta

electfomagnetic wave from another device (e.g., anNECdevice) exists, and to commence outputting

an electromaghetic waye iy yhendtdeasnetexst, thesplynavoidingihe colligigastt sheuld be noted
here that such a process of detecting whether or not the electromagnetic wave from another device

exists and easnmencingtherouut aftibe eigatromagnetic wave only when it does not exist is called an
RE' collision avoidance (RFCA) process because of the object of avoiding the collision.

According to a fourth embodiment of the invention, there
is provided a near field communication device (the front-end
12in Fig. 1) inciuding 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 by outputting an electromagnetic
wave and modulating the eiectromagnetic 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.,
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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 ofpessibitigathatrpaatNEL sievieescpmEeFee-ostipPling eleeemagnetici wades with the
same timing is intended. Further, NEC devices can perform data transmission at various transmission
rates such athiGkilokitsi per secanich(kiyis)n? kb o8 424&hpsh8tilldurthery M« déviges can alter
the transmission rate in the middle of communication commenced with a certain transmission rate.
The commuidcation device 10 tthersEe idevice &4 deséribed abdvé,lis comptsed éhlarfamtenna 11, a
front-end 12, a controller 13, and a message processing section 14. An antenna 11 forms a closed
loop coil, amrafefctisibfetié WalaEInipdt vrdspo neenualiaadn antesd chifeitfidwing through
the coil. Further, a current flows through the antenna 11 in response to variation in the electromagnetic

wave (the n%&r#é%i@ﬂ{‘}ﬁﬂlﬁés%ﬁ’ﬁgiﬂﬁ&f@q’ltt%‘érb'oﬁ“aéitﬁé%%éﬁﬁ&lti}?@(ﬁé‘gi@l%?ﬂ?eg&}ﬁént) flowing

through the antenna 11 .is sugplied to the front-end 12. . , _ )
, : section with the data from the near field communication section,

wherein the interface section is connected to one or more of
ﬁhe 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 interface section transmits a request for
communication with one data processing device cut 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 wiﬁeless I/F section 31 in Fig. ©) forx
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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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 functiorfeperferopng the gearfietd eoronmwmcatmhicompiast vetidNESHR:1aand perftens the near
field communication with an NFC device via the antenna 11 in either one of communication modes, the
active model@rtthenpassiieimodeve inFgalsdy, thé fromandal? kyveledtridgicemecadd to the
message processing section 14 as one or more of data processing devices for performing processing
of data targetiB8 Hyithe i@ FerPdomAfunRaESN beRie SIEOBFIFEEhdRESIBRMEed It should
be noted here that the SIGOUT line is a single bus line (an output bus) through which the data output
by the fronEEREY2 EARTER I/RUWEHdTE2 SRERATH Elg- 9 £Rkréd ¥ sBFe 5T SEwAtn Fig. 6,
described later, or the like thereof) is transmitted. The data output by the front-end 12 and input to the
message PrOSLA Aot 48 VAR BE PO Hid orhEnd L2 fo BTES Age Prokessing
section 14 via the Si T line, Further, the SIGIN line js a single bus line (an input bus)
Sysically S Sites o e B InS St AT e Sata RBUEE the TR EFL2 (a wired
I/F section 32 shawndn Fig. 2,8 wired UFsegtiop k. shown i Fig,g.descabed ater, orthe like
thereof) is transmitted. The data output by the message processing section 14 and input to the
front-end 12yig dransraad o s MessrgmPrasessing ssaion 14 1¢ thefraniand 2 yia the SIC-IN

line.
devices, and an interface section (e.qg., the wired I/F section
51inFig. &) for supplying the near field communication sectiecn
with the data from the data processing device (e.g.,
transceivers 61;, ©l;, and 6l; 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) 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 tec the interface section is
transmitted, and the method or program including the steps of
the interface section transmitting (e.g., the step S21 in Fig.
7) a reguest 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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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 field communication transmitted by the message processing
section 14 V§§£h6'8| N line, thus performin Wir%d communjcation with the messa Srsgrocessing

section 14. itghotiPbe noted tHt FRBEGh £REh SR AORERT 19S5 7S MEJSATR processing

section 14 is Pé?x\ggl?% with terminals co necé?ed to the SJCGQOUKT line and.the SIGIN linetfgr connecting

. £ 1IN respornse 1o © h .
the both sides to eac otjher, the iNUStration of the enninals & oRIted 1or] 8%1\./%%}7]3@%(9 (?rawmg from

becoming copplicajed. ~ 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 devigerQ isarmlied. hass.fen example ihe sommypication device 19 can be applied

to, for example, a cellular phone, and in this case, the controller 13 controls a block (not shown) in the

communicaiendieyisei He funetieRingeFs thancellutas phonesAs e Blogkdynetianing gs 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 daigbe titethows Aheone€ssagesprocassir@mpctiion t4dnclytbsdanseeaivers 41
through 413 shown in Fig. 2 or transceivers 61 through 613 shown in Fig. 6 described later, which are
data processing devigwsrfbrperiformsgsirene $singeofrth® statet tandetbehloy: e apapfigldct
communication by the front-end 12, and performs the wired communication (exchange of data in a
wired manrf&presed of a plurality of devices assembled logically, and
whether or not the devices of respective components 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 fieid 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 coméliant with, for
example, NFCIP-1l 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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receive the data transmitted thereto by the wired communication and to perform a process such as
storing the data according to needs. Further, the message processing section 14 performs a process
such as retrieving the data stored therein to transmit by the wired communication. - 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 fifie s ?’ﬂjréjr Bfe BREE5yd PricesBifgReRtor 1 HAnSAEWHEIE 35 ¥ front-end 12

via the SIGIN line, while receiving data fransmitted, from the front-end 12 vi theSIGOUT line, thus
performingcév\ellqueodg' ggmsr:r?]ueni(:cacfl%xﬁgvl\}l%hcﬂﬁ%elﬁrolﬁt-g%& £5. *S er?ﬁ%sﬁ&iga@' EFbcTéESing section

14 can be ¢onfi a [ X , riber identify module (SIN).card compliant with ISO 7816
or a user identi%%%uﬁee%\:%m%@%aﬁe% g%i%/érzg S?ﬁ%‘é?l\lilf){ta%d%%%pl%ar‘\?&it%gﬁneﬁpper

standard offhabakihemiblcard: Fupher, Miemessage pracessingesedlion 14 as ga SiNgard (ora VM

card) can be provided with, for example, a tamper-resistant SAM chip (an IC chip of SAM) for
performingfos @RI MANAGE MRS EnKey KanSnCRYPEQ Wﬁ&%@ﬂﬁfﬁ@'@ﬁtwf encryption
of the data, an electronic money, and others housed therein besides an SIN chip (an IC chip of SIM).
It should beievtaskihat thenaiassegrniacessing seciornyl46an KEaViQuily, behauseeiathe
communication device 10 or

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 passive mode, one of the
two NFC devices transmits data to the other NFC device by
modulating (a carrier wave corresponding  toj 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 generated 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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formed as an object (hardware) detachably attached by the user to the communication device 10 with
ease. If the message processing section 14 is detachably attached to the communication device 10,
the terminals of the message processing section 14 not shown are electrically connected to the

SIGOUT Iing e 3UGINing.espestively. Ry aliaching the message prageseing segfign 14 to the
communicafion device 10. urther, the commurnication dewcé’%_ iS provi &d Wi , for éxample, a

battery not shawn housed dhergin, fhis the JII‘PDI:‘E”drla%&i?ﬁsco‘%‘:ﬁ%"%%g,g%%qutftﬁeﬁge

processing section 14 are supplied with power from the battery. It should be noted that in the

communicaioiavicer}Qihe. frent ad 121G, obiain nowes from the-glectromagnetic wave output by

the communication device 20 or the like in performing the near field communication to supply the
front-end 12 itself, futhier the £ostinber 4gaanshibeNessaqe, BrAeessivgsecibithuiibdhe power.

As described above, the communication device 20 is an NFC device. It should be noted that the
communicatiohpmsvicenglecas Iavethasame:danfigiration esdhat obie.edraatmicatidn: Hevice 10 or
a different configuration therefrom. The communication device 20 can be applied for, for example,
a reader/write e of Gincauttifate titket, clibekei ¢nNBIS cise] tee commaonitationugyicecdGeeads out
commuter ticket information (e.g., an expiration date or an available block of stations) from an IC card
as the comfftfet fiSledt coURiER e fdse B TRefconh Upkemion 2l dlice ROIBY tieamasfieldthe
communication, judges whether or not the information of the commuter ticket is appropriate, and

controls th€ SBmAtCtideT LRecksGRBREofdARcE WRBRRe result of the judgment.

Further, in the passive mode, the initiator continues

outputting the electromagnetic wave, and transmits data to the
target by modulating the electromagnetic wave cutput 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
transmission. When the initiator stops outputting the
electromagnetic wave, the target commences outputting an
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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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 update or the like of the electronic money stored therein in
accordance with a request fram an NFC device not shown for performing the process of the electronic
payment. Since%%e%b‘?ﬁﬁﬁnrﬁ@aﬁb‘ﬁ%i@i@ End IEEImmUridatbitd8REd 2B5cGifyured as

above are'bgtrrlanC %e\gceé, th(?}/ car]cpe{form the near field communication compliant with NFCIP-1.
In other WOFdJS', 'Eﬁetf?or?t-éjns b oft e cgm%cu%ﬁgﬁ%%rﬁéﬁgeﬁ%‘ﬁ’?,sablﬁq Ei&ri% Mt Rear field

communicaiia souplanbyTONECIER e compunicaton device 20, . Eydlen fhe ront-end

12 of the communication device 10 Is ablé to perform wire munication w

processing geetiopddcannegiegbereto wil e SIGOUT; ine Andkihe, SIGIN Ing,o .« Hherefore,
according to the communication system shown in Fig. 1, the front-end 12 of the communication device
10 can communication, if the plural NFC devices commencing output of
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 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 cogllision.
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 1is

intended.

Further, NFC devices can perform data transmission at
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receive data from the communication device 20 by the near field communication, and further transmit
the data to the message processing section 14 by the wired communication via the SIGOUT line.

Further, the front-end 12 can receive data (e.g., data output by the message processing section 14 as
the response to the data transmitted from the communication device 20 via the front-end 12) from the

message protEESRg SeEABFUIS MR WrES Bofttihiéstioh\ia tHe: SRE I iRe and ¥EPRFit the - data
to the comnl%%icgﬁion ice 20 by the near field communication. As a result, the message
14

processing S8 ScofmAAEARET device obtc i Bt idng ' 85t LGRRE frottend 12.

Therefore, in.the casg in which, for example, the message pro isingfsection 14 stores information of
a% = (? Lransmission ré:te 1510 %.lgg = COI‘(IIPU.I‘tlJ.EatJhOI'l
a commuter ficket, and the commtnication device 20 IS applied 10 an automatic ticket checker, the

communicaggmggdzgg%ﬂ r a%gyggh%iq{quﬂ%g%&% ?E%%pg@géu.ter ticket stored in the message

processing section 14 to control the automatic ticket cker in accordance with the information of the

commuter ticket. mEUthiak:in the £ass IRAVRICE. 165 exaMRledhe.pessage pucessig section 14

also stores electronic money, and the communication device 20 is a device for performing electronic
payment, thatbiie, communisationedevise 28rcan reachaut the elegiroricgpeney gtotied in the message

processing section 14
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 antenna 11 in response to wvariation in the
electromagnetic wave {the magnetic flux) 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 & single chip
for performing communication compliant with NFCIF-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 & near £field
communication device, which is & part for controlling an RF
function 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.
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via the front-end 12 to perform the process of the electronic payment corresponding to the purchase of
goods performed by the user of the communication device 10. Meanwhile, Fig. 2 shows a first
configuration example of the front-end 12 and the message processing section 14 shown 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 meEsagdpmcessing seotiored induiiesehreet nashl heienthas es@, Fansceivers
413,412, and 413. The wireless I/F section 31 is a near field communication section for
performing e n BRI oMARFRERITHECAIRFTEMP With NFEIP- A an@ peRbifis the ridatfield
communication with an NFC device via the antenna 11 in either one of communication mﬁdes, the

e

active mod®BNBRAE PREARIMORE. £OT RSFEAHEY IR FRERRIAWACIFEAREMPRE

ication js performed in the active mode, the wireless J/E section 31 perf FCA
Procese to EOmHE RE BT SRS O B W S & et 4 MOUUTARARF carrer i

accordanc%vivri}h the data supplied from the wired I/F section 32, thereby transmitting the data to an
NFC device 3UcH as the communication device 20 (Fig. 1) . Further, the wireless I/F section 31

receives a modulated s, #hish raLElediamagnelic Wave Ax B s IR ed i the data by

the NFC device such as the communication device 20, an
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-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
pus) physically separated from the SIGOUT line, through which
the data input to the front-end 12 (a wired 1I/F section 32 shown
in Fig. 2, a wired I/F section 51 shown in Fig. 6, described
later, or the like therecof) 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 wvia 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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demodulates the modulated wave to supply the wired I/F section 32 with the data obtained by the
demodulation. Further, in the case in which, for example, the wireless I/F section 31 performs the
communication as the initiator of the passive mode, it performs the RFCA process to commence

outputting an electromagnetic wave as a carrier, and modulates
field communication transmitted by the message processing

section 14 wvia the SIGIN line, thus performing wired
communication with the message processing section 14.

It should be noted that although each of the front-end
12 and the message processing section 14 is provided with
terminals connected to the SIGOUT line and the SIGIN line for
connecting the both sides to each other, the illustra‘;ion of
the terminals is omitted for preventing the drawing from
becoming complicated.

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 & call and a block
for browsing the web or creating an e-mail can be cited.

The message processing section 14 includes transceivers
£1, th'xough 41 shown in Fig. 2 or transceivers 61; through 6l;
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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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 modulated wave, which is an electromagnetic wave as a carrier output by itself and

load--modulated bg the NFC device such as the communication .
recelve the data transmitted thereto by the wired

communication and to perform a process such as storing the data
according to needs. Further, the message processing section
14 performs a process such as retrieving the data stored therein
to transmit by the wired communication.

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 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) for 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
besides 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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device 20, and demodulates 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
formed as an object (hardware) detachably attached by the user

to the communication device 10 with ease. If the message
processing section 14 is detachably attached to the
communication device 10, the terminals of the message
processing section 14 not shown are electrically connected to
the SIGOUT line and the SIGIN line, respectively, by attaching
the message processing section 14 to the communication device
i0. i }
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 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
communication device 20 or the 1ike 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 readér/writer of an automatic ticket checker. In

this case, the communication device 20 reads out commuter
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as the initiator of the passive 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 theﬁ%ﬁqu%af“oorr}ng \Jl_lgg 2 d .ac_;rj] f’,d%rﬂo‘ej%'ﬁ?i‘?:sa@forﬂogé’ aéegr an available

‘block of stations) from an IC card as the commuter ticket coming

closer to the communication device 20 by the near field
communication, judges whether or not the information of the
commuter ticket lis appropriate, and controls the automatic
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 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 communic.ation
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 t‘ne. 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 10 can
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wave to supply the wired I/F section 32 with the data obtained by the demodulation. It should
noted that in the wireless I/F section 31, which one of the active mode and the passive mode is
selected as the communication mode, or whether it acts as the initiator or as the target is controlled by,
for example, the controller 13 (Fig. 1) . The controller 13 controls the communication modes and so on
in accordaR@& FithSfRERaTOR, ThE GRITIIBH: 65 e tsaf Bt fife AP Aication BAComidflication device

10 is applied to. . The wired I/F section, 32 is,connected to each of the transceivers 911, 412, and

413 with th%og'@ﬁﬂj?"‘]ﬁﬁeognd ?ﬁ’éi @Iﬁ ﬂﬁé atf’nrd—=1 !%%%ﬁ/%s%g _%5 ?ra%gm Sd '?}%?nsﬁ%étranscgiyers
o1 iUl A1EaMR e SIGN Iy PP pISIEsRT recken 34 444 Vi seile ecenna

wireless ction 31 to supp yut%% transceivers rough 413 with the

data via the SIGOUF [y ., Hietrapseaiverdlifwhere, (=12 06 3)i5 8 dala procgssing device for

controlling the data processing function for processing the data (the data targetéd by the near field

pommunicetkes?ax the, Ry Linclion) ogted ysibecommupication of the wirglgssdffogaetion 31, and
is composed of, for example, a single chip (an IC chip) .
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 rlesult, 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 steres 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 electronié 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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The transceiver 41i 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 via the SIGOUT line.
Further, the transceiver 41, transmits data to the wired I/F section 32 via the SIGIN line. Still
further, the transceiver 41, is provided with a bus right management section 42, for performing :
arbitration N tRif the HIBIHRE 4L aMUPBELRER HEIBRECETE CéoRMECRdIE TREBIGOUT line
and the SIGIN line. The bus right management section 42i judges whether or not the voltage level

of the SIGIN TiXBCONtROEE TS BRUH-BFus& fehRl RIHEHRSEnE bf QMG (REETRrERFa 8w (L) level

and represents that the %I%hhl line is not in gd%%;] for %gredete%rglned period of time determined using a

random numBgr,uasn%ron y &h E%Haugljl& é:e At the \Y&Ealege vel of the SIGIN line has continued to

be the unused Ieveh@gﬁ@gj?i%detgggipeg %(?{]Rdﬁof at"?%%:iats getéso%givolta e JJ‘e\élel of ttgne ilaGIN line to
the

an in-use level ( the other of theé H level an Iével Than the unused evelr)) reper}é%eﬁtlng that the

SIGIN line isdnuyse c¥us0ianing tefighkatuse oLIe SIGINING {ite ool yae.gldye bus)

The transceiver 41, performs exchange (transmission of data via the SIGIN line) of data with the wired
| / F sectiony 82 pitgr the bus right management section 42, has obtained the right of use of the SIGIN
line.

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 41;, 41,, and 41;.

The wireless I/F section 31 is a near field communication
section for performing the near field communication compliant
with NFCIE-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 fhe RFCA process to commence outputting
an electromagnetic wave as a carrier, andmodulates the carrier
in accordance with the data supplied from the wired I/F section
3Z, 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 1s 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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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. When, for example, one transceiver 41,
required for exchanging data with the front-end 12 is designated in three transceivers 411 through 413

by the controller 13 %: . 1), the bus right management section 42, of the transceiver 41, judges
nethor o TS TSIGIESS R THL S B P e HERARR M6 Suog S P is pucged
that the vol level of the SIGIN line is the in-use |evel.in the step S, it returns to the step 511.
Further, if itg?/'sg E&gegd (t%hha? tﬁ%g(a)ltggnéc?elvne?%f ﬁ'?é %I%;?Ncﬁ%%‘?g 1rlé) t leoli‘rllluse level in the step SlI, it

proceeds to the st%ggﬁ the buis gggtenlqp%qm%t S5 i%g{é H geéﬁ/ghg_q?é PL oot the yoltgge
level of the SIGIN line is the unused level. If it Is judged that the'voltage level of the SIGIN line is
not the unusee lexekindhestepealds ems RSS2 on as the initiator of
the passive mode, it performs the RFCA process to commence
outputting an electromagnetic wave as a carrier, and modulates
the carriér 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 wirelegs
I/F 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 demodulates 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 passive 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 daté 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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Further, if it is judged that the voltage level of the SIGIN line is the unused level in the step S12, it
proceeds to the step 313 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 multiplied by predetermined unit time as the predetermined time period determined using the random
number n, a8l tHef ReBSsHs B thenstep 314. In the step 514, the bus right management section
42, judges whether or not the period of the random number n multiplied by predetermined unit time as
the predetermined tirhe"péfod eRfired tsifgthe ﬁéhﬁ@%?ﬁtﬁﬁlﬁ?r ftasiempsed Wi keeping the
unused level, from when it has been judged. that the voltage level of the SIGIN line is the unused level
in the step 815, ©* 4Pt i& fildg&n B St mafsd Hn@pdfod D& HRmeeL&ngthe random

number n hgg n%g'flgggdgn th%&taep 5114‘&]};{_{ Hjérrls to the step 514, ,Fu ther,gf it(i}s 'uadged that the
predetermine&nﬂlme perio%i determired using the HAnd6nf imRE r?ﬁgslé}é sleadtwﬁile he'voltage level

of the SIGIIgllliQeég?Béghg gnggg%]!%\ﬁl é@it% step OSr14é:!§ alljréo eedsﬁgoe;?g?ﬁﬁgosllﬁé n93the bus right

management section 42, judges whether or not the voltage al"6f the ine is the In-use level.

gt(iatgs Sjlllldge@lgthat. the, voltage leygl:of e SIGIN linss e 0-uRe Ieghinhe siepplndhetums to the
| and s0 on in accordance with, for example, the operation by
the user or the application the communication device 10 is
applied to.

The wl:i.red I/F section 32 is connected to each of the
transceivers 41,, 41;, and 41 with the SIGOUT line and the SIGIN
line, and. receives the data transmitted f_rom 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 d_evice 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 I1I/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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Further, if it is judged that the voltage level of the SIGIN line is not the in-use level in the step 515,
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 411 through 413 connected to the SIGOUT line and the SIGIN
line than the 6 Ae thhseeitiely U1t iténdirdrio-Sechanges dta #idahé ¥Rsntédnd 1red&@hhRge data with
the front-end 12, it proceeds to the ste% 316, and the bus right management section 42i sets the
voltage levéldFthe-8IGREIIME iFtheliffustierelePthuPoftamind theSHGHib tis8%rf the SIGIN line, and

then the process is termjnated. After the bus right management section 421 thus obtain the right
of use of the SIGIN |tr‘1reﬂaris (fe%%ﬁgga 'ab%r\ll%, R ESEe et 4 Hcdﬁcéﬁﬂw‘@ (?l‘FtrESJIJD‘“_fl?hg voltage

level of the SIGIN.line by the bus right management.section 42 d then) transmits_data_to the wired
B A R S SR A T AR

I/F section viat receives a transmi rom Section §2 via the

SICOUT Ingn usirhovitkbenelpd (hahid the MoWehalt s g2 ,%Pa}g&%%*i'ségdgewm to the

step SlI if the voltage Tevel of the SIGIN line is the in-use leve e case in which It Is judged that the

predetermineshiifae ResiogAatauniseddising therandom-pumbgizt has 110t vet elapsed in the step
514. Further, as the predetermined unit time used in the period of the random number n multiplied

by the predeterminedhenittige agihemsedeiehatined iweiRafiothdeteryeed pskithte rgadom
number n, there is adopted a time period with which a BUSY state, in which a transceiver (another
transceiverhotherhbarolhisagrelieansceiferh SnEndingrie exshanges@teo 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, for a
predetermined period of time determined using a random number,
and only when it has judged that the voltage level of the SIGIN
iline 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 sect;on
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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with the front-end 12 obtains the right of use of the SIGIN line and exchanges data with the front-end,
is never misjudged as other states (in which no data transmission is performed) than the BUSY state.
Specifically, it is assumed now that the in-use level 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 thé"™BRBIN Ifffelis SspaRdmplcoMantResteFeddas ddhiat2aPkbpss £ this case,
the voltage level of the SIGIN line can be the L level, the unused level, for about 4.7ms maximum.

Therefore, FHEBRA A% f&& Bdebhal frorsnsng than 1Rateate™t 5BBuEE. FRESEmight be
misjudged that no other transceiv%use he ﬁIGIN line der?)ite the_fact that angther tlrchsceiver uses
81'9R of

the SIGIN IiIne(ARERY B BESY ér Rérdd %t FigRE bR Tddded that IS pertdd of the

random numper n muIti]QIi%% by the gredet%rmined unit ti&e hag %I% s%d while the voltage level of the

SIGIN line keeeps?fﬁsé c , t enaseq Teve ,ei%ttﬁg%tep 512 In"order Foarnpsfg\eljé”r‘lftﬁn% slich a

misjudgmeqt, /s deSHAPIEI0 S5t S PrEfSterpyRedUny Ime 10,3 VAUE BIESH 1ine is
the in-use level in the step S11.

If it is judged that the voltage level of the SIGIN line
is the in-use level in the step S11, it returns to the step
S1il.

Further, if it is judged that the voltage level of the
SIGIN line is not the in-use level in the step 511, it proceeds
to the step 812, 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 512, 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 multiplied by predetermined unit time as the predetermined
time period determined using the random number n, and then

proceeds to the step S514.
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than the above described value of about 4.7ms, such as of 5ms. As described above, since the one
transceiver 41i intending to exchange data with the front-end 12 perform the data exchange with the
front-end 12 after obtaining the right of use of the SIGIN line, it becomes possible to connect the three
transceivers 4l through 413, for example, as a plurality of transceivers to the single SIGOUT line and

the single SIGIN lind} réspedtively, ahél todiewoe onedransoenegeneotthesthtdeiraAgeeivers 41

through 413 selectlvelﬁ communicate with the front-end 12 (wired I/F section 32).
judges whether or not the period of the random number n

muitiplied by predetermined unit time as the predetermined
time period determined using the random number n has elapsed,
while keeping the unused level, from when it has been judged

.‘that the voltage level of the SIGIN line is the unused level
in the step S12.

If it is judged that the predetermined time period
determined using the random number n has not elapsed in the
step $14, it returns to the step S1d4.

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 514, it proceeds to the step 515, 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
S1ii.

Further, if it is judged that the voltage level of the
SIGIN line is not the in-use level in the step 515, 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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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 as the three transceivers 411 through 413 connected to the
front-end 12 for processing the data targeted by the communication of the front-end 12. Next, Fig.
4 shows th&aTRsa§eProcessingSEeliBl Uiadoming specifid R Bhipsnas tHemahdseivdrs 41 through
413 shown in Fig. 2. In Fig. 4, there is adopted a SIN card compliant with ISO 7816 as the
message procRRSingSERtiohl14i ntendiMertareSaledHs clake pelith tReyiEkIBd T#Bdemark)
system is adopted as the transceiver 411, and an SAM chip of the MIFARE (Registered Trademark)
system is adOpt&FEERRE PRt LP 410 SRS @gi M- EHRF BERR A ob2I Sy &t&HhSBr mobile

GSM) i Il hone ' d ith llular ph t is adopted
ihe ransceEPABEC Lo CRACABE POYE NGRS it Ao SERd Ao MRS BREcor th Felica

(Registere%@w%n&qkﬁgs%ﬁgr ﬂ(%rglpJCed t@ E%r:% r?ﬁzle%r‘\egc eqrae@ﬁn 1éellr\eﬁtlztr IC money such as

. in
EDY (Registere rqdemark a service applyir . ch[p of t . J(l3eg| .tered
fracematia s egeBdeln fairexaioper irRriati.couies MUbUTaRe andndhe Yated States

Further, the USIM chip of GSM is used for management of telephone numbers of terminals such as a
handset of tha-thirgdgeneration cellular phone of the third generation mobile communication system
and so on.

After the bus right management section 42; thus obtain
the right of use of the SIGIN line as described above, the
transceiver 41; (cancels the contrcl 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 S$14.

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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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"’li‘%tﬁe%tefor?)?attég.“ﬁu&ﬁer?ﬁﬁ?b%si’bf%éetolﬁ’s‘ébcﬁe‘férrﬁiﬁ%l BEthe RirdgeHeration

cellular phope all over the world as a terminal with a unique telephone number. . | It should be noted
that the US %ﬁiﬁ‘é%&ﬁi‘éﬁ%gt%% Sﬁécéﬁ%?‘ﬁg?n%ﬁé‘ﬂse idSaREHE AT h e BESSompliant with

ISO 7816, and anges pecessary data with the terminal of the third generation cellular phone via
the interfac%r.g S}é%% u%%gr{gﬁﬁe%] gg}%lca%gp?egeaa%ath%rrﬁgsssr%sesp%gf:%%éﬁn%esre%%xr?igyin Fig. 4 is
provided with, terminalsxegyired in LSO 7816, wherein the terminal called 04 is connected to the

SIGOUT line and the terminal called C8 is connected to the SIGIN line, respectively. It should be

noted here that althqughiie Fig12 (the same applies{o-Figs, 6 aAd 9 described jater) otherthree

transceivers 411 through 413 are mounted (built-in) in the message processing section 14 as the

plurality of ranseeiversatiisreymhes of the/uanssaivers RANteddR dheanessaae PIeeassing section
14 can be two or no smaller than four. Further, it is possible to mount only one transceiver in the

message ptivessingsactioneldiA corfigurater pxampleroidherconmawinicatien Heyvite=1Q mounting
one transceiver in the message processing section 14 is shown in Fig. 5.

the data transmitted to the front-end 12 wvia the SIGIN line

is, for example, Manchester coded data at 212kbps.

In this case, the voltage level of the SIGIN line can
be the L level, the unused level, for about 4.7ms magimum.
Therefore, if 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 S14.

In order for preventing such a misjudgment, 1t 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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In Fig. 5, the one transceiver 411 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 withfthessamé refeseaCETNNIeMts, alid hereimafier thesexplanations thiaretar wilarbitrarily be
omitted. In Fig. 6, the front-end 12 is composed of the wireless I/F section 31 and the wired I/F
section 51. Furthert treusessage prétesSinypuattidn 14 Bocorpospdof theee, mbmsly igre than one,
transceivers 611, 612, and 613, an AND gate 62, and the same number of resistors R1 R2 and R3 as
the numberct (FEAPERTERRES 619 thEp sang 5335 TGOTRe Winsd rdsedtfos 5194 eonHetted to each of
the transceivers 611 through 613 with the SIGOUT line. Further, the wired I/F section 51 is connected
to each of the HansEERRRCELY tirBug A 30tk eS| GiRElIR a8 IS 48 62 17h8iS, the wired
I/F section 5 su&@ies the wireless I/F section 31 with the data_transmitted from the transceivers 611

through 613 Ofa 1 BRID RS 83 Brethd SICRFARI Bt euphies e G aNscemBRé £2 iffough 613

via the SIGOLJE line with the data supplied from the wireless I/F sec{;% n 31. Specifically, the wired
I/F section 51 -éln%%eltsgrléaﬁgstedla aergq ivr‘riﬁﬁ%%min%lt?niga@t?otnlv?/ﬁh 2fransceiver (hereinafter

arbitrarily referred L@lﬁgxae?é%%er? trgr%sceiD g&)? gegdir? é;%/ é\i;ge%%ggeg%ata QUL EE%Iee th;ggetransceivers

611 through 613 via the S line. Further, the wir receives the response

gzpesgﬁzittedmn&ta@;ﬁ%@e%@a%@@ N.tesRse 10 g reauest daigviathe SIGINdgg,and the AND

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 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 411th;ough 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,. till 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 41s.
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It should be noted here that the request data transmitted by the wired I/F section 51 can include the
original data (including a command) the wired I/F section 51 intends to transmit to the noticed
transceiver, and the response transmitted by the noticed transceiver can include the original data the
noticed transceiver intends to transmit to the wired I/F section 51. Therefore, the wired I/F section 51
and the noticed transEeRepedf d&hmiechbeassabhdatadyy the eirefldf spetion By tramsmitting the
request data and the noticed transceiver transmitting the response to the request data. The
transceiver 8 WHERE, i2f, £hr FHed datd Proesingerviteaeeventollimy tHestata Processing
function for processing the data (the data targeted by the near field communication by the RF function)
targeted by$ﬁ§%8r1nemuﬁi¥8§ﬁ8njcﬁ RS Rireiess Ili’lﬁgé}ét%%%f,lwﬁ&@bﬁsﬁ%‘aﬂ?l’hé%‘éﬁé%onfiguration

as the transésg/e%r 41, shown in Eégng It should be noted that the transceiver 61i differs from
1 ight

thetransceiveral] 15 FERinGtha Flda GEeh CSTtoR AP RUMABE fRePHE FabBeeiver 410

the ight of Ute 91 AT INEAd B Eha e he AR (30 KoFEeh L5 HTarEGe 158 anscever
61, n respasguip (e wired MFsectian pLofL e fonendL 12 iansmiting the senuest data
addressed to the transceiver 611 via the SIGOUT line, transmits the responsé

Further, the USIM chip of GSM is used for management of
telephone numbers of terminals such as a handset of the third
generation cellular phons ©of the third generation mobile
cormmunication 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 Eurcpe 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. ¢ is provided with an interface
compliant with IS0 7816, and exchanges necessary data with the
terminal of the third generation cellular phone via the

interface.
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to the request data via the SIGIN line and the AND gate 62, thereby performing the data exchange
with the front-end 12, in which point the transceiver 61i differs from the transceiver 41i shown in Fig. 2.
The AND gate 62 is a three input one output AND gate whose 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 ANBgathe6? isloarsirdted fof satbepingd of she fiansceies 6 1 to yehich the SIGIN line
is to be connected. The resistor Ri is a pull-up resistor for pulling up the ith input terminal of the
AND gate 62ectigpetiically Fthe voltage ©rasibied levehistapptiedsd snedemminatiof the resistor
Ri, and the other terminal thereof is connected to the connection point between the transceiver 61i and
the ith inputt&fmihRd 67 tHdAREY patdhe2 t e rmimalrarmbbiner G4i isaranged tedet thetterminal, to
which the SIGIN line_is connected, to either an open state or a grounded state in accordance with the

“data transmitetPrOtHeE B AhE D He SHSRA beTbIaRS: itfe SRIMEEeE 61 iEher8AGaY to set the te

minal to which the SIGIN line is connected to the open state when no data is exchanged with the
front-end 1 .lne’Tﬁeergf’o‘?gf:ﬁvt%%ycondition in which the transceiver 61i does not perform the data

exchange with the fﬁocnté%%%}g’ggenoted here that although in Fig. 2 (the same

applies to Figs. © and 9 described 1later), the three
Cransceivers 41; through 41; are mounted {built-in) in the
message processing section 14 as the plurality 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. B 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.

s,

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 pdrtions
corresponding to the case in Fig. 2 are denoted with fhe same
reference numerals, and hereinafter the explanations therefor

- will arbitrarily be omitted.
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voltage level of the ith input terminal of the AND gate 62 is set to the H level corresponding to the
voltage +V by the pull-up resistor R. As a result, in the case in which no transceiver of the three
transceivers 611 through 613 performs the data exchange 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 becomBsThE - Holevele FrORtREInePHARICATPRIGREH WhRIVARESRE Transceiver

61, of the t transceivers 611 through 613 commences the data exchange with the front-end 12 as
the noticed%%?rﬂlsgeei%ﬁ%e tigd trﬁ%?céﬁéi’eéil,%‘éfs t'f‘]%c’tﬁi‘rﬂﬁapljo'wh%gﬁ’{ﬁ]é@Glﬁr}ﬁ]e is

connected ;g tQS open state or.the grounded state in accordance with the data trapsmitted to the
front-end 12 %s dae%)%#breod: ggg\}g?g %e\?\?hleaﬁ} t g r31“osti8é35l E’r%ﬁ%ge?\%gr{: ,%%’ts’%ﬁ%“%%n?ﬁaﬁ?o which the

SIGIN line is,connected tq.the open state, 30 c%&entf rough the resistor Ai. and_as.a result, the
voltage level of the ith'input teLm%a%%%hgriAND gza'te %}é\%(g&)%esl%he leve ﬁa?n%’ly ?ﬁléj voltage +V.

Further, whepdhg nliceghiransceiver 64 sets.thederminal to ywhigh the SIGIN line s cogrected to the
grounded state, a current flows through the resistor Ri, and as a result, the voltage level of the ith input
terminal of &@AN&Q@@@%gggor@ggthgj_z!ev,-gll,dm@o;@.is the GND (ground) level.

The wired I/F section 51 is connected to each of the
transceivers 61; through 61; with the SIGOUT line. Further,
the wired I/F section 51 is 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
I/F section 31 with the data transmitted from the transceivers
61; through €1; via the AND gate 62 and the SIGIN line, and
supplies the transceivers 61; through 613 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 regquiring 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 the SIGOUT line. Further, the wired 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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As described above, the voltage level of the ith input terminal of the AND gate 62 varies between the H
level and the L level in accordance with the data the noticed transceiver 61i transmits to the front-end
12. Further, since other transceivers of the three transceivers 611 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 tekntAsidioighe ANDNgaRd 52 then wietgdinpdtiesrinbibacdme iHtRnedel B8 described
above. Therefore, the voltage level of the output terminal of the AND gate 62 varies between the
H level andtR@}SBYyEl cRespBRdiNGEIREYolthyB IR b Bie ith #ut tERRinaf BFBRVERID gate 62
varying between the H level and the L level, thus the data transmitted by the nqticed transceiver 61s is

transmitted 15 MSFHhERAD BY vik e JISHGFRE coiARBSBHIRE oGPt téMTnEASt theAND gate 62.

Hereinafter, the roci's of the wired I/F sec¢tion 51 shown in Fig, 6 will be explained .vgéitk% reference to
the flowcha?trs‘tﬁﬁr?' -3 the Rggdfﬁﬁf% HRRURESAY Bhe WArERER e B 1t oF e thres transceivers

611 througttl:g)e13 mour&tep the messag%% pro ses]i:n section Jh4eis a nati @/%ag cceé\éegnin the case

in which the wired I/E secfion gfcfr%%zﬁas 0 perform da glége(éhgnge With the Roticed transceiver 61i, the
wired I/F segii

%ﬁlgw%giced transceiver can exchange necessary data by
the wired I/F section 51 transmitting the request data and the
noticed transceiver transmiﬁting the response to the regquest
data.

The transceliver 61; (where, i=1, 2, or 3) 1s 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 notéd 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 61y, 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

50



(outputs on the SIGOUT line) the request data including identification for identifying the noticed
transceiver 61, via the SIGOUT line in the step 521 in order for calling out the noticed transceiver 61,.
It should be noted here that each of the three 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 ttansuhits thegespesiatata nthuding:theridgntificationanidhe netiasid trgaseeigér, 61, via the
SIGOUT line in the step S21. Further, in the wired I/F section 51, which one of the three
transceivers B&T ¢irpughgismiountéd endhe messaperprecesdiny shetidir 04 {s-seldcted as the
noticed transceiver is determined, for example, according to the control by the controller 13 (Fig. 1)
performed ihaétokganeeinithtthe tsansieeaicts ton bhsE§orsdbrrtdrsenitiedIRsHf feéxternal NFC
device supplied from the wireless I/F section 31. After the process of the step 521, it proceeds to
the step S22 lan8RR&Wirdd FE%ection 51 judges whether or not the time-out has occurred, namely,
the waiting period previously set as a time period for, waiting for the resgonse to the request data has

elapsed after the reqliEst YatdAas beerPtAndmaEd RS SBF S3TPUT MPIFRG SRS the time-out
has occurred in e step 322 amel L nofesnonse to e regues! daa e ectea 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 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 1s applied
o one terminal of the resistor R;, and the other terminal
thereof 1is connected to the connection point between the
transceiver 61; and the ith input terminal of the AND gate 6Z.

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 1Z. It should be noted. that the transceiver 6l;
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 conditio.n in which the trénsceiver 61;

does not perform the data exchange with the front-end 12, the
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before the waiting period has elapsed because, for example, the noticed transceiver 61i is not
mounted on the message processing section 14, the wired I/F section 51 terminates the process.
Further, if it is judged that thetime-out has not occurred in the step 322, it proceeds to the step S23,
and the wired !LIE section 51 judges whether or not (the data as) the response has been transmitted via

the SIGIN IRBLE29% H RYRtdEd ihfhet SR p P hat BidSHbiRE KRS Bl BegR tarfitied thereto, it
returns to the step 322, and the same process, is repeatedly perfoLmed thereafter. Further, if itis
judged in thsees%((;%pos:’)%zz%etﬁa We re%%gﬁgés ROH&BY tFé’nE%ﬁtt‘é% 39S Pi\ltléflh%,p%éiﬁf the noticed
transceiver?&%}@gggt_ie%‘by the identification included in the request data the wired I/F section 51 has
transmitted in the step 321 has transmitted the response via the AND gate 62 and the SIGIN line in

response 10 the recesk ala, | PIOgeeAs I the.aien 524, A0 e WIsgJIE Serlipn 51 gpgeives the

response transmitted thereto via the SIGIN line, further perfoLlas a necessary process such as
transmitting-hedespeasg de 1he wiraessdi-sredionadl, pad feiminales he.RWGERSHangé's described

above, since the wired I/F section 51 transmits the request data including the identification via the
SIGOUT lingi andureeiesthedpaponse tenetoeg-ianseaiarsd Hadentifiadhhythe identification

included in
" 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 61; of the three transceivers 61; through 61;
commences the data exchange with the front—-end 12 as the noticed
transceiver, the noticed transceiver 6l; 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 6l; sets the terminal to which the SIGIN line is
connected 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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the request data transmits via the SIGIN line in response to the request data, it becomes possible to
connect, for example, the three transceivers 611 through 613 as a plurality of transceivers to the one
SIGOUT line and the one SIGIN line, respectively, and to allow the one transceiver 6l of the three

transceivers 611 through 613 to selectively communicate with the front-end 12 (the wired I/F section

51). Therefore, Rdbenomed pessitetereatine the CorgaUNIEaUAN deviaesSuahhas that
communication device 10 shown in Fig. 1 having the one front-end 12 for performing the near field
communicafierrandgalplfatityeofiatay processing: deviees stebas thecstHebdtaiiseaierstll through
613 connected to the front-end 12 for processing the data targeted by the communication of the
front-end 12+ levgdrelmafacansiproressof kathof detmanseeiversiGiddthraegts 623 shown in Fig. 6
will be explained with reference to the flowchart shown in Fig. 8. When the request data is
transmitted fHeretd IRSREESIGOUTIME iotHe$iB@ 332 each of the transceivers 611 through 613
receives the request data and judges whether or not the request data is addressed to itself based on
the identification inclited ffthe rE40ESt dREPET If R FSLSHRATE Bfe s 33aNhat fHeteguest data is

not addressed to itself, it retu&ris to,the st%p 831 when new request data is transmitted thereto, and the
Transceivers 1 throug 13 than the noticed transceiver 61;

same process
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 cutput terminal of
the AND gate 62 varies between the H level and the 1L level
corresponding to the veltage 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 Sl
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
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is repeatedly performed thereafter. Further, if it is judged in the step S31 that the request data is
addressed to itself, namely if the identification included in the request data is the identification of itself,
it proceeds to the step 532, and the transceiver (the noticed transceiver) 61i identified by the
identification performs analysis of the request data, and performs the process corresponding to the
result of the' é)rl?ﬁ?é%sna%lf?@r exEFIE, tﬁé’b?dce@?ucﬁ%%ﬁ?evﬁ@tﬁoréﬂ%?éiaﬁﬁ including it
in the responge ! t Then it proceeds to the step S33 from the step 532, the

t
noticed transcen %%%?E(r% ﬁ?ﬂl?&%é?@ﬁb%%%@%@%@%ﬂ&ﬁ% %Féafﬁécmﬁeg%élﬁz"éﬁd the SIGIN

line, and te ageﬁ;l&?Epr CEesSs.. Accordlng he above processes, the response transmitted by
the notlcedlihfr}]la%scelver S recelve(fgy tﬁe vv?res(tlgl secﬁ’gﬁjg n??ﬁ"e% £39. Ut it uId be

noted that @{g}pyggéh%yé@gct@q,seclel\gelrs 611 through 613 are mounted in the message processing
section 14 in Fig. 6, it is possible to mounif different numbers of transceivers in the message

processing section 4. Hoygyes, inythe gase &f maunting.four or morg trg@sc%lx%rs dls. rgquwed to
provide, for example, an AND gate provided with the same or greater number of input termlnals as or
than the nupkeioténe dapseeiversribetand of the N2 9at8 84he message processing
section 14 is provided with identification {(ID) capable of
identifying it, and the wired I/F section 51 transmits the
regquest data including the identification of the noticed
transceiver 6l; via the SIGOUT line in the step S21.

Further, in the wired I/¥ 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.

fter the process of the step 521, it. proceeds to the
step S22, 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 S21.

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

step 822, namely if no response to the request data returns
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Further, in Fig. 6, if a certain transceiver 61, out of the transceivers 611 through 613 is removed, the
voltage level of the ith input terminal of the AND gate 62 becomes the H level due to the pull-up
resistor R. Therefore, the voltage level of the ith input terminal of the AND gate 62 is not different from
the condition in which the transceiver 61 in the condition of not exchanging data with the front-end 12 is
connected theges; andhacatrdinghyg, ipthel wdndeeiver Bip Beveved: s, effect iserewddon the data
exchange between other transceivers and the front-end 12. Meanwhile, Fig. 9 shows a third
configuratiofy eRamplel e HOAERE Y2 Bind the inesoRje ProBessiAg SBctidF14sifdvadm 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 sarf¥ REERTEB N GRErERahitr heRsin4 i PR L EEpRRaHORS tRérERF MM A FaliRe omitted.

In Fig. 9, the message processing section 14 is similarly configured to the case shown in Fig. 6 except
that the puIIPLf]E)Or% ftors 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 cﬁﬁlerc%gg i) thjéywr}%d e sg&% %% %kaqfn E%?Q,tﬂlrrgfi, s%légn(ﬁ %hd Iﬂ#d terminals

out of the foy terpynals qf eSWieh Bbare FeSRRCiXE §ONSHEA Beep 523, 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 523 that the response has
not been transmitted thereto, it returns to the step $22, and
the same process 1s repeatedly performed thereafter.

Further, if it is judged in the step SZ3 that the response
has been transmitted via the SIGIN line, namely if the ncticed
transceiver 61l; identified by the identification included in
the re&;uest data the wired I/F section 51 has transmitted in

~the step S21 has transmitted the response via the AND gate 62
and the SIGIN line in response to the request data, it proceeds
to the step 324, and the wired I/F section 51 receives the
response transmitted thereto wvia the SIGIN line, 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 including the identification via
the SIGOUT line, and receives the response the noticed

transceiver 61, identified by the identification included in
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the terminals of the transceivers 611, 612, and 613 to which the SIGIN line is connected. Further, the
fourth terminal of the four terminals of the switch 71 is not connected to any lines. The switch 71
selects the ith tex.minal connected to the noticed transceiver 61,, with which the wired I/F section 51
intends to exchange data, qut of the four terminals in accordance with, for example, the control of the
controller 1%@.%‘.1651: ! th& HSTESS Al diyothEHBWEHAR SRoRARTR BTG S Kerformed in

the wired I/Ehsée%téonuglsta d the %r% ess gcggrdigg toé e flowchart sh%wnfinrliji%.( 8ni1$ fgrformed in
each of the transceivers 6 Tttﬁt’oug el%,lfhus?he dard e?&%ﬁgoélféeﬁerfor adBEWReR the wired I/F

tion 51 t ' ' " ifi , dat t { ' IF tion 51
S Gane el Via e SO0 The AR rEadn B hotidd Eanchahor AT ECHher the data.

is transmitted via the SIGOUT line, and Is recéived in t

output by the Apticed Yansceiver AL, isansrades viathe syieh (1 sglectingdhg ith fguminal and the

SIGIN line, and is received by the wired I/F section 51. It can be said that in the data exchange
between thedsgri-and,:2 anditie Measagn,Pracessiadisestiard dahown inkigs S andds (the wired

I/F section 51 of) the front-end 12 acts as a master, so to speak, and (the transceivers 6l through
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 communication and a plurality of data processing devices

- such as the three transceivers 61: through 61: connected to
the front-end 12 for processing the data targeted by the
communication of the front-end 12.

Heresinafter, the process of each of the transceivers 61,
through 61; 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 S31, each of the transceivers 61;
through €1l; receives the request data and judges whether or
not the request data is addressed to itself based on the
identification included in the reguest data.

If it is judged in the step $31 that the request data
is not addressed to itself, it returns to the step 331 when

.new reguest data is transmitted thereto, and the same process
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613 of) the message processing section 14 acts as a slave, so to speak. Further, a part or the
whole of the process performed by the wired I/F sections 32 and 51, and the transceivers 411 through
413 and 611 through 613 described above can be performed 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 ihStalieBes Feidddcoppufersmes mpwersadlikin in the wired I/F sections 32 and so on and
the transceivers 411 through 413 and so on to control the respective wired I/F sections 32 and so on
and the transceiver§ BT EReBugh413 addissieRtfdactidieasthre WitddIIRscklionse3184d so on and
the transceivers 411 through 413 and so on, respectively. Accordingly, Fig. 10 shows a
configuratioR&5&nipte B @ﬁ%ﬂirﬁ@nt”o??ﬁégonl%ﬁﬁj(miﬁgco%?ﬁutéﬂ%m&ﬁ%BFbgram for
performing the slﬁs%rges of. rockéasses described abgve is installed. . . The program can previously be

recorded (insbSired TiT ahleleffi i & ESaBR Brogtamtiab R bd GHRPnETRoRF (BE ) 105 or a

ROM 103 as a recording medi built-in_i computer. Alternatively, rogram can be
provided byﬁtgn%gr%ﬁﬁ/ggr ggr%rgﬁeﬁt f Et;érgr% (rae%f)g)r%’lﬁS) & ?esrﬁg&gtﬁgrégcgéafﬁgﬁﬁggfgm such as a

flexible dBkt?a%?éE%aﬁ;éjﬁc r@ilg 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 reqguest data.

Then it proceeds to the step 533 from the step 532, the
noticed transceiver 61; transmits the response to the reguest
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 $24.

. It should be noted that although the three transceivers
63.;_through 6ls are mounted in the message processing section
14 in Fig. €, 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.
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only memory (CD-ROM), a magnetooptical (MO) disk, a digital versatile disc (DVD), a magnetic disk,
or a semiconductor memory. It should be noted that in addition to installing the program in the
computer from the removable recording medium 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 transfrtedhteretonby ike ifputiduitputéretace 110re dstialk it 18 thedutiltsin EEPROM
105. In the computer, a central processing unit (CPU) (or a digital signal processor (DSP)) 102, a
read only nidmory REOM)IM63rs rahdarh ameebsthemery oMy d 04t ba EEPRQM 165 ednd the
input/output interface 110 are connected to each other via a bus 101. The CPU 102 loads the
program stediretid ROVP B3t e IBR PROWM ¢ (hahs RAR besemelstidreaitactives the program.
Thus, the CPU 102 performs the processes along the flowcharts described above or the processes
performed BY*eh& ROrfigUPAHohSBT HFRIBISER Hidgram3 krEEHISEERabENE TShEa”E $Btd that the
data excha(r)lt%e with the outside is performed via the input/output interface 110. It should be noted

here that inthe Pieseht shBEREafiGH thedroREsE e pliHeS&r G the Hroglarft ¥ fiekiHy the

computer perform various progesses are.not necessaril , . .
P pgrom the condition in whic tge trangcelver ©l; in the condition

of not exchanging da‘;a with the front-end 12 is connected
thereto, and accordingly, if the transceiver 61; is removed,
no effect is exerted on the data exchange between other
transceivers and the front-end 12.

Meanwhile, Fig. 9 shows a thi;rd 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 tc the case in Fig. 2 or 6 are denoted with the
same referénce numerals, and hereinafter the explanations
therefor will arbitrarily be omitted.

In Fig. 8, the message processing section 14 is similarly
configured to the case shown in Fig. € 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
cdnnected 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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required to perform in time series order along the order described as the flowcharts, and processes
(e.g., parallel processing or processing with objects) performed in parallel or independently can also
be included. Further, the program can be processed by one computer, or can be processed by a
number of computers in a distributed manner. It should be noted that the embodiment of the
invention istiet litstediteathe enmbodnentadeseribed-ab@ig, b@ican hadnedifieddnuaticius forms
within the scope or the spirit of the invention. What is claimed is:
the SIGIN line is connected. Further, the fourth terminal of
the four terminals of the switch 71 is not connected to any
lines.
The switch 71 selects the ith terminal coﬁnected to the
noticed transceiver 61;, with which the wired I/F section 51
intends to ethange 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/? section 51, and the process
according to the flowchart shown in Fig. 8 is performed in each
of the transceivers 61; through 613, 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 processing 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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1. A communication device for performing near field communication, comprising: 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 modulang ¢t eteciramagnaghc pieyeds eaal afacpluality of devicesdos trnsmittingéreceiving
data, and the passive mode being a communication mode for transmitting data by outputting an
electromaghbeticpaak.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 ofEs&piuralisy dfakeVices, bhe whole o fnb@rfavecseetionderdyppigifg the near
field communication section with data from a data processing device for processing data targeted by
communicdtiBntErtieiFesr il EafRlaRatISA setdiont andPslipisingthe salFreessig device with

data from the near field communication section; and one or more of the data processing devices

connected tdFAfeAataRectbh by oneBuhit B6S 6k iMtehthe taEuipaPer formed

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 41; and so on to control the
respective wired I/F sections 32 and s0 on and the transceivers
41, through 41; 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
1s 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.

Rlternatively, 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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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 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 randanynuehst,and p-rom) forsseiting: theowpltagedeveha the input busdoanigruse 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 states i3 adhigle theiwaltagpvengl of thedppetdius ig ik yndseddevrimhas admiiueed for the
predetermined time period.

mMemory.

It should be noted that inAaddition Lo instélling the
program in the computer from the removable recording medium
described above, the program can be transferred to the computer
via a wired or wireless network in z 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 1(5.

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 progran.
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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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 eacheofial plitalitbofdavieasfor Harsmillingkeseiving rdata, andrihe passivergede being a
communication mode for transmitting data by outputting an electromagnetic wave and modulating the
electromagreticcwabeth ase ohthefplowaliy ot devieasiand-fordransaittingglata jmanathet of the
plurality of devices by load-modulating the electromagnetic wave output by the one of the plurality of
devices, angrocessignginterfpce sestdmfpmsipplyibg ¢e: e ap fiefloeomnm unic atiaresectibn with data
fronta data processing device for processing data targeted by communication of the near field
communicafidn seegRentrRNSUppIViaY the Fatdprotasdingevice with data from the near field

communication section, the data processmg device comprlsmg
urther, the program can be processed by one computer,

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.
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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
predetermigggd imeeriod 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. 3. A method for
communication of aidata ptegessiigdevic carnecied oo neanffeldeommurieation tevice including

communication, comprising:
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 2
communication mode for transmitiing 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;ansmitting 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 proce:ss:i,mj 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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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

communicai@n thederfeeransmitine eada by-outpaHing anelectromagnrtic weye antkmadulating the
electromagnetic wave in one of the plurality of devices and for transmitting data in another of the

plurality of davicsls bdodedtaodulatingtiberglectropmgnetie veave-output byt therene aftbe plurality of
devices, and an interface section for supplying the near field communication section with data
from a data processihg tevite 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 sectibs®, ded-dapa prscesbivg deviceshéimgloohme died tithbtimeragesssiion by one
output bus on which the data output by the interface section is transmitted, and one input bus on which
the data ingti®the interface section is transmitted, the method comprising 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, has cbRENIPEFRPreB&ERRHR QTN fefoFdéietmindd 18§ réndom
number; and setting the valtage level of the input bus to an in-use level representing that the
el T N L B

input_ bus LA R &L ; l ﬁglgﬁlé “ofthe Mpaf ?ﬁ?%sﬁ?éﬁ%%stﬁg% gstfate, in
‘F’)Vehr'lcofzjthe veliage leyal ofthe pputhis is;lpe ypysed,levgl, hag continued;for he piedetermined time
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.

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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4. A program to be executed by a computer for controlling a data processing device 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 magitdatingribe efectigmagnaticiiie Beagh of a phxalityfdevisesdode for
transmitting/receiving data, and the passive mode being a communication mode for transmitting data
by outputtingmenelettromagnddicavane and poedilaiingthe=glectromaggate wmavedrongmf the plurality
of devices and for transmitting data in another of the plurality of devices by load-modulating the
electromagmmstibiniate nutfdihethecneokieeiiialineotdevices;andt the plamdalertace section
for supplying the near field communication section with data from a data processing device for
processing BatdedfetsaBd cepanturmeivtStithe desefibitl onthenicisheedtionaand supplying the
data processing device with data from the near field communication section, the data processing
device beinGLEHFTEEEF (BYnLAARTRRELERESA BY-Sife DLERRIRBSHFhih W8au681Et by the

interface seé:tion is transmitted, and ane ingut bus on which the data input to the interface section is

transmitted “the ProgPai Bmprsnd e mihetishs sievices, 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 date 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 ievel 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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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 valtagdrevstios e Iepre bhus isstheantiseddevelo haspontinsed fet-therpredetetnined time
period. 5. A communication device for performing near field communication, comprising: a near
field commupReateA -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 glectromagnetic wave in each of a plurality of devices for transmitting/receiving

data, and the passive fidBR Bt ESAMEHIEEEBE Houe for Batahting eaed BY ARPiERg an

electromagnetic W%\éeegng modulating the il{gctroma]%%etic wave in one of the plurality of devices and

for transmitting data in anothér OFRE pidrtity SUBTRRL TR 4388-risi &g e 8t Gmagnetic wave

output by the one of the plugalrlzté/aorf %?.\Qi%sb%rr}gnunication 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 supplving 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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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 whichhthediiia olnittbytihetihterfont settoreissteartsinitted sand anerripitddis on which the
data input to the interface section is transmitted, wherein the interface section transmits a request for
communication witht&§e method comprising 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, has continued for a predetermined time period
determined using a random number; and

setting 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.

4. A program to be executed by a computer for controlling
a data processing device 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
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 fortransmitting data in another of the plurality
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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 field communication device, comprising: a near field
communication section for performing near field communication in either one of communication
modes, an aftide wioess dng Aqassivedudde ithg ative Masedpiagaanmmigteaton piade for
transmitting data by outputting an electromagnetic wave and modulating the electromagnetic wave in
each of a phirafityof devices fohgapdmitidd/raceming data;angd thagassive mode being a
communication mode for transmitting data by outputting an electromagnetic wave and modulating the
electromagnetic wave in orftbol tHeepIGaty 3% @evier sfand sorrdnsiniting eaear ahbtiat of the
plurality of devices by load-modulating the electromagnetic wave output by the one of the plurality of
devices; arftP™™ LA GReHAReSSSEHOATROY SHPpRALG the ABaR fefd BoRHiAGRICEHT sAelds dith data
from a data,processing device for processing data targeted by communication of the near field
communication B&&fi ,S&Hb@sﬂﬁb‘%ﬁa%ﬁaﬁa%%g@mah%%mtﬂfda&%?ﬁﬁqé%%hﬁiﬁe|d
communicatign section, wherein . . .
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
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
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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 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 a ndgeeiesl d eSRANSE theranmhdata-prase SShyevicertiamgmits in
response to the request for communication via the input bus. 7. A method for communication of a
near field comawdicaticncdenceninchiding: 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
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 lconnected 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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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

communicatigrmoge derlkansiyiting,daia by,eutpytting an slectigmagnetic yaveandgedulating the

electromagnetic wave in one of the plurality of devices and for transmitting data in another of the
plurality of ganderssiey loaddmedylatingithe @lectiamagnetisyaveseutput 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 deviceferiprosessing plaimstargetedby sammppisaties ohthaseacéield
communication section, and supplying the data processing device with data from the near field
communicatioraseations viltersig pons he intdrtacesection iScconnectect icene an moee ofithe data
processing devices by one output bus on which the data output by the interface section is transmitted,

and one inp&PBYE olfwhich the data input to the interface section is transmitted,

6. A near field communication device, comprising:

~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
electrdmagnetic 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 devicesand 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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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 cohwputet éorfeortraling anedrsfieldreosytenicationdeviceiekiditigthe  a near
field communication section for performing near field communication in either one of communication
modes, data processing devices 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, 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 reguest 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 fielid 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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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 electromagneticwave

in one of the plukatity. 0§ deyices araéRrlansmiting daia irareinggattheddlaliyoafgamices by
load-modulating the electromagnetic wave output by the one of the plurality of devices, and an

interface sestionter supplyihgtthe nean feldicommtinkatioasectiemuwith data from a data processing
device for processing data targeted by communication of the near field communication section, and
supplying the data processiity tietiee fatted atecfromrthieome aufigld vonynunec st sEegdd wherein

the interface section is connected to one or more of the data processing devices by one output bus on
which the daeRBuipEdihe RRTatersettion Barandmited anrteneie@ssUsendehiéFene data input
to the interface section is transmitted, the program comprising the instructions of: _the interface
section trar<PRiBRG LR RSIIS CorRFIRESFRNVATENE HeRa bicteading §eirR@ 0t 8 the one or

more of the data processing devices via the output bus; and )
communication section, and supplving 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 method comprising the steps of:

transmitting by the interface section a regquest 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 reguest

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,

72



~ the interface section receiving a response the one data 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 perfoLming near field communication in either one of communication

modes, an aetivecmbde amnsbiz passiva nedss ihe aglitemogdpdeing a vomypuRicaliammage for
transmitting data by outputting an electromagnetic wave and modulating the electromagnetic wave in
each of a pleraityrof devices forctdensfrittingfreceining diate, and-the ipassive pradei beinga
communication-mode for transmitting data by outputting an electromagnetic wave and modulating the
electromagféf€ vepaagrmeist theysuralidyrabdelists agdioe tehsntittiogadata fni anethes of the
plurality of devices by load-modulating the electromagnetic wave output by the one of the plurality of
devices, antht ©ach ofn #nietage skkor forsigsivingihe ricsatisnl sérhnwnietiohwsteton with data
from a data processing device for processing data targeted by communication of the near field

communic&tionisechiB, aMtPsibiiAg th&a8e REEESIRy ERkEal®oMafe nBaF field

communicaéion sectioQ;. and ) ‘ .
ransmitting 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 slectromagnetic 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 thé instructions of:
the interface section transmitting a request for
Icommunication 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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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 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 unuserdeyet earesentiag thad the daut PUSHSNessesh baseantsnediiora
predetermined time period determined using a random number, and set the voltage level of
the input bup toaads-irse ldeelirepresenting that the inpu bos s& incdse; teerebywbtaining: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 levetoraresitaueerfov iise predetemminedbtime period.

8. A communication device for performing near field
communication, comprising:
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 & 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 scutput
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 supplving the data processing
device with data from the near field comunication section;

and
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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 ploradity:ohdendces fahsadamittingheeaivinggdata: pdshedpassivasmade being a
communication mode for transmitting data by outputting an electromagnetic wave and modulating the
electromagridiie wWabverd are o tiel plurality védevices @b footradsinitting datatia andtpert of the
plurality of devices by load-modulating the electromagnetic wave output by the one of the plurality of
devices, an®Y the 1atanéAaecseechidRTolsuppipnenhs tredr firlticomendnipatiohsection with data
from a data processing device for processing data targeted by communication of the near field

communication SBcHi8, SRR tRetdiRalftb casinp devRE Math HatS FRRSIHE e field

communication secti%n, the data processing device comprising
whereln

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 unused level representing that
the input bus is not used, has ccntinued 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

unused level, has continued for the predetermined time period.

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

field commu;zication 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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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
level of the input bus is an unused level representing that the input bus is not used, has continued for a
predetermiféd timepeticthdetpmsinbieusings rarsions nembenramdi cat i orsettievditge 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 ihpafBld FEBJuSged it the SRaE Fiknghieh thd sokagaryRpsitheinpet buslis the

unused level, has continued for the predetermined time period.
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 cone 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 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

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 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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