COWLUNI CATI ON DEVI CE, DATA PROCESSI NG DEVI CE, NEAR
FI ELD COVWUNI CATI ON DEVI CE, AND METHOD AND PROGRAM
FOR COVMUNI CATI ON  BACKGROUND OF THE | NVENTI ON 1.
Technical Field The present invention relates to a
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near field connunlpétlpn devi ce, and a nethod and a
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field conmuni cati on device, and a nethod and a program
for communication, which nake it possible to realize
a conmuni cation device forned of, for exanple, one
near field comrunication device for perform ng near
field communication and a plurali%%_of dat a

processi ng deit RGN Qed Hip HYENTIOA fiel d

communi cation device and for perform ng processing of

1.t kechateat aFteted by the near field communication. 2.
Related Art An integrated circuit (1C) card system
capable PeEsepsrinien hpmegtatpeltd @ rammingatstgen daeice,
of wireless comunication nethods, has been beconi ng

a gripulPaocessingpigvycebes avssr dfielldsconmuanicenden déeice,
I C card systemis conposed, for exanple, of an IC

and & debhod anceaderdgwan €or edrane ivdthieon r eadeparticularly
generates an el ectromagnetic wave to forma so-call ed

to radiamfurdguenicon Jevidd,eladdbaanpgnetssifyeigyicdhes, near
when the 1 IC card cones closer to the reader/witer,

fi¢he ddmreaticbdsion uppti@d Wrid Paveihdly 4t a program for
el ectronmagneti ¢ i nduction, and
communication, which make it possible to realize a
communication device formed of, for example, one near field
communication device for performing near field communication
and a plurality of data processing devices connected to the
near field communication deviée'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 (amagnetic field). Then, when the




perforns data transm ssion with the reader/witer.
Such an 1C card systemis applied to, for exanple, an
automatic ticket checking systemin a station, a
system for perform ng electronic paynent by
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functio of) the IC card performng near fjeld
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use. It shoul d be noted that although the cellular
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so-called 1C chip with a chip-shape is built-in
chegr&iBgdd SHILR 1O car BWattirre car dsedbpe. Wongewitphming
the popul arization of the I C card (IC chip)
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protocol for performng the near field conmunication
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As such a communi cation protocol, the near field
beenmupmileatiized i ahdrdf deeiaad qreidioplintd¥r@tR)d anflor card
exanpl e, can be cited, which is defined as
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nmode as a conmuni cati on node in which an
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performdata transm ssion in each of a plurality of
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data, and a passive nobde as a communi cation node In
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card, a so-called IC chip with a chip-shape is built-in instead

of an IC card with a card-shape.

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

In NFCIP;l, there are defined an active mode as a
conununicaj:ion mode in which an e_alectromagnetic‘ wave 1s output

. and modulated to perform data transmission in each of a

plurality of devices for performing transmission/reception of




transm ssion in one of the plurality of devices and
the electromagnetic wave output by the one device is
| oad- nodul ated to performdata transm ssion in other
devices of the plurality of devices, and the

omruni cation is perfornmed in elther one of

t he
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plurallgy of devices conpliant to NFCIP-1 (see,
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Protocol (NFCIP-1), First edition, 2004-04-01,
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of the IC card can be divided into an RF function for
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processing function for performng processing (e.g.,
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of the data targeted by the near field comrunication
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controlling the RF function is called a near field
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data processing function is called a data processing
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data processing device are generally conposed of
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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 pérforming
processing (e.g., a processing for storing the data in a secure
manner) of the data targeted by the near field communication
by the RF function. Assuming now that the part for controlling
the RF function is called a near field communication device
and the part for controlling the data processing function is
called a data processing device, the near field communication
device and the data processing device are generally composed
of a single-chip IC (large scale integration (LSI)) for the
sake of miniaturization.

If NFCIP-1 described above is adopted as the




conmuni cati on device. SUMVARY OF THE | NVENTI ON There

Is a request for adopting data processing devices of

vari ous nethods as the data processing device for

processing the data targeted by the near field

connunlcatlon of the_near field comunication device
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request for adopting NFCIP-1 to the near field .
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processi ng devices of various nmethods. It should be
copgad chédent Hevigs-the data processing devices of

vari ous nethods, there are cited, for exanple, an IC

chip called a secure application nodule (SAM chip

I mpl ementing a secure access nenory for storing data

in a secure nmSiEMARYOPFedHENIAWMENCIOHrd cal l ed

Feli Ca (Regi stered Trademark, hereinafter abbreviated
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chip inplenmenting a secure access nenory adopted in
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Philips Electronics, an IC chip called a subscri ber
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cel lul ar phones and subscriber information (e.g., a
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It should be noted here that as the data processing
devices of various méthods,.there are cited, for example, an
IC chip called a secure application module (SAM) chip
implementing a secure access memory for storing data in a secure
manner adopted in an IC card called FeliCa (Registered
Trademark, hereinafter abbreviated as (R)) system produced by
Sony Corporation, a SAM chip implementing a secure access
memory'adopted.in.an IC card called MIFARE (R) systenlprdduced
by Rovyal 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 the user to use the cellular phone is written

to.




Comput er Manuf acturers Association (ECMA) as a

standard of an interface for exchanging data in a

wi red manner between the near field conmmunication

device inplenenting NFCIP-1 and the data processing

device for processing the data targeted by the near
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device. In the NFC-W standard under establishnment in
nepe\vhiedd coreupisad ifogr asx ctraniRedatke et weenNFReWired

near field communication device and the data
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nanely one out put bus through which the data out put
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processing device is transmtted, and anot her one
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processing device to the near field comunication
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conmuni cation device transmts the data to the data
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processi ng vice transnits the data to the near field
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above, although according to the NFCGW  standard
de¥heer establishment in ECMA, the near field
conmuni cation device transmts the data to the dat a
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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
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 t-he data to the near field
communication device via the inpu.t bus.

As described above, although according to the NFC-WI
standard under establishment in ECMA, the near field
communication device transmits the data‘to the data processing

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




among a plurality of data processing devices is
proposed. Therefore, it has been difficult that a
plurality of data processing devices is connected to
each of the input bus and the output bus in the

. active states and one of the pluraljty of data .
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with the near field conmunication device. In view of

Lrapemabavene sladia Fenthe meag désifappeniniqdatqrydevice via
communi cat i on device conposed of one near field,

theoRiniiats S sdelp deedimniger ffornhgraeartie ¢ing input bus
communi cation and a plurality of data processing

amgegi geplusahetyedft dataeproeass inegl deCormmn ca1iappsed.
device and for processing the data targeted by the
commihécafooa, By héebeeardiffflad:dorhahicpliioalideviicdata
According to an enbodi nent of the invention, there is

prprcevsiled devioreunisabnoecded ce &ach pef fudrariingunehts and
field comrunication, including a near field

the oot ic Ausoindeniecect how i sightedemd fdrel @f the plurality -
comuni cation section for performng near field
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active node and a passive node, the active nod€é being

wi€h COETREWELaE] Oy Nesteni it cdansmddidg data by
outputting an electromagnetic wave and nodul ati ng the
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devices for transmtting/receiVving ,
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transmtting data by outputting an el e gne
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and a plurality of data processing devices connected to the
near field communication device and for processing the data
targeted by the communication by the near field communication
device.

According to an embodiment of the invention, there is
provided a communication device for performing near field
communication, including a near field communication device
having a near field communication section for performing near
field communication in either one of coﬁmunication 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/receivingr




of devices and for transmtting data in another of the
plurality of devices by |oad-nodul ating the

el ectromagneti ¢ wave output by the one of the
plurality of devices, and an interface section for

uppl the near field conprunication section with
"% “Fp Rfad V5t &%Cg% PRLREV? cEOPBEN brdtkeR fgde for
data targeted by comuni cation of the near field
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proceSS|ng device with data fromthe near field .
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processi ng devices connected to the interface section
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interface section is transmtted, and one input bus

ofofewhieh byhkboalhtmodwpat ing ttteheléntlemrha@zee’smmame pgtput
transmtted, wherein the data processing device

byitted adebtise pilght 1dayage tlenti ceeanend an inteddgiawge section
whet her or not a state, in which a voltage |evel of
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i nput bus is not used, has continued for a
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nunber, and for setting the voltage Ievel of the
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input bus is in use, thereby obtaining a right of use
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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 random number, and for setting the voltage
level of the input bus to an in-use level representing that
the input bus is in use, thereby obtaining a right of use of
the input bus if it is judged that the state, in which the
voltage level of the input bus is the unused level, has

continued for the predetermined time period.




bus is not used has continued for a predeternmi ned tine
period determ ned using a random nunber in one or
nore of the data processing devices connected to the
interface section by the one output bus on which the
dat a out ut by the interface is transmtted and the
one iApUtS BERMBRLGRT LA ey igst @f ithpgtenipdippnt described
interface section is transmtted, and if it is judged
aborgy WARBhSY Al Pk RAPCHEATR WoMhigh Thwaloldfaghdevel of
i nput bus is unused |evel has continued for a
ther éEBYEMHNEE Ehepipereddeviederepoesagelihgdiatofthehdnput
i nput bus is set to the in-use |level representing
bushas ndte vsegubapunsinuedifor &huseddieemighd dfimeuperiod
of the input bus is obtained. According to another
degpiodnrgntsbhig tdherami@ntnwiyet hier end srpmovieded ahdatlata
processi ng device to be connected to a near field
prooesehhgadéewivdae \damdtmddi@oat heaind ¢ ef £k« Gyaviigablyothe
section for performng near field conmunication in
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a passive node, the active node being a comrunication
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el ectromagneti ¢ wave and nodul ati ng the
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for transmtting/receiving data, and the passive node
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outputting an ectronagneti c wave

le\%fchﬁgn%% 1EL'n‘Ele\éfavfeo:c S?Itg °8§a§§_~m&ﬁ8 ahggn%lelrtolfl??f the

devi ces an tr ansm
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use of the input bus is obtained.

According to another embodiment of the invention, there
is provided a data processing device to be connected to a near
field communication device having a near field communication
section for performing near field communication in either one
of communication modes, aﬁ 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




devi ces, and an interface section for supplying the
near field communication section with data froma
data processing device for processing data targeted
by commruni cation of the near field conmunication

. section, and supplying the data processing device
imyiopR 84t Bhe it e E frEiaes oradini dattiremsgétilpg, data

. the data processing device including bus right

inapageaEmL theansvrebhbecifedevécereby ntaad-asslud@dtingnthe
by one out put bus on which the data output by the

e liogtt@omagaesdct Wwemei sutpuhshit thd, onandfohbei ppurabisy of
on which the data input to the interface section is

devigesni an@édn iotei faice sgatienhtor muppdtyimgsthat eyedmfield
which a voltage level of the input bus is an unused

comgmvel caepoassat i itgn tah dbea ifput a daSa igkoieissuseddevice
has continued for a predeterm ned tine period
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voltage |level of the input bus to an in-use |evel
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obtaining a right of use of the input bus if 1t is
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the input bus is the unused |evel, has continued for
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section is transmitted,
for judging whether or not a state, in which a voltage level
of the input bus is an unused level representing that the input
bus is not used, has continued for a predetermined time period
determined using a random number, and for setting the voltage
level of the input bus to 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 another embodiment of the

invention, there is provided a method for communication of a

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




in either one of conmunication nodes, an active node
and a passive node, the active node being a
communi cation node for transmtting data by
out putting an el ectromagneti c wave and nodul ating the
el ectromagneti c wave in each of a plurality of
COPRLESS TP COR IR M ¥ AgPR BRSPS Tt D deyd@er hgonnected
passi ve nmode_ bei ng a_conmuni cation node for .
to mmeR¥t fAgldarampynbeepleri Agvias daddindorragieay cfield
wave and nodul ating the el ectromagnetic wave in one
COBfNUPRE AL onat ¢ ¢l @t Lo rerd amicnd oearrHmshd coinmgnidataon
in another of the plurality of devices by
in| gaghewdyingt ofgcommenétatioonmgdesi canaset bue puedeyand a
the one of the plurality of devices, and an interface
pased¢veomofley shpplotiivg thdeneaingfa etdmeonmatiioat mode for
section with data froma data processing device for
- trpneméssiing data barqeaiped thiynh o armalieeatriogngabtti Bewave and
.near field comunication section, and supplying the
modal atipyoees P1rg tdexhghe Wi bhwgat aif caght b npanrkiekq of
communi cation section, the data processing device
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out put bus on which the data output by the Interface
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the data input to the interface secti
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steps o gl ng ether  or no n
¥ f i nput _bus i.s _an_unused |evel....
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of the input bus to an in-use |evel representing that
th? heelg%w JRe’iL Mave 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 procéssing 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 a state, in which a voltage level of the input bus is

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

if it 1is judged that the state, in which the voltage

| evel of the input bus is the unused |evel, has

continued for the predetermned time period. In the

dat a processi ng device, nethad for copmunjcation, . or,
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or not the state in whjch the valtage_|evel of the,
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number in one or nore of the data processing devices
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_ bus on which the data output by the interface is

ist judgrilt that dnte tHatondn midctbdseorolipgh Lhvedavt the
input to the interface section is transmtted, and if

- inputi soypsidged that uhesest atlevied ,whheh adve voladagéor the
| evel of the input bus is unused |evel has continued

prédetarpiedét etme neeridode peri od, the voltage | evel of
the input bus is set to the in-use |level representing
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of the input bus is obtained. According to another

or eahethgiEit of tHhe kehvedtiment HBEERibkd EB@VéFeﬂh@ther or
comuni cation device for performng near field
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section for performng near Tield comrunication in
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‘a random number in one or more of the data processing devices
connected to the interface section by the one output bus on
- which the data output by the interface is transmitted and the
one input bus on which the data input to the interface section
is transmitted, and if it is judged that the state in which
the voltage level of the in.put bus is unused level has continued
for a predetermined time period, the voltage level of the input
bus is set to the in-use level representing that the input bus
.is in use, thus the right of use of the input bus is obtained.

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

communication, including a near field communication section

for ‘performing near field communication in either one of
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. el ectromagneti c wave in each of a plurality of devices
for transmtting/receiving data, and the passive nobde
being a conmunication node for transmtting data by
outputting an electromagnetic wave and nodul ati ng the
el ect,romagneti c wave in one of the plurality of

CoELSS Car Forietr aRBnPEET g TBRER 21 RSV ofofRe the
plurality of devices by |oad-nodulating the

aiyE PefiadretPe wvsrEEisat 16y nade oy diransaitting data
plurality of devices, and an interface section for

bys PHIBH TG thea e gl et spBageshihtnivede aindeeedohawiag the
data froma data processing device for processing

elggtaomgogetég byveodmnuriacht pénaoblulelatar ofi dedices for
communi cati on section, and supplying the data

trpnsoessing/rdevivéngi thtdat antr dina hea swiare fiedel being a
conmuni cation section, and one or nore of the data

copmooéssi ngndewidee S caomenised titdndg iatiatley f agepsecinh@nan
by one out put bus on which the data output by the

elentevhagreseetware ishd madaMhtifg, 1o @ 1A dofiddinckus Rave
which the data input to the interface sectionis

_int oRe S tHied plusiatielnoEh@et &S fare Ractiranshi2BsAbt data

a request for comunication with one data processing

inOeVb e OWE Ohe By PAE] t Pl MRER] 6 s TR 1dRlA M RA8T3 N0t he
devi ces via the output bus, and receives a responseé

SSJ i, C r 1 ES LN
R R A R S e

de\&gé?%gfg{ﬁg{‘!aﬁaﬂto&ﬁae%’é S8cBIER %{‘%H@)&&wﬁrgﬂgg%itaﬁﬂeld

erflace 'section an
o B B SR T TN TR Rt BESUr Ty ST RRCe
fOJi:‘ nptr%rcfeas%?.nsge&éti:g%air%e re Sym;:g}m%gnication 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

7 which the data input to the interface section is transmitted,

wherein the interface section transmits a request for
communication with one data processing device out of the one

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

‘receives a response the one data processing device transmits

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

In the communication device according to this embodiment,
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and the one input bus on which the data input to the
_interface section is transmitted, and in the
interface section, the request for conmmunication with
the one data processing device out of the one or nore
of ,.the data processing devices is transmtted via the
tll?u%’{b?ﬁ'r s S&r‘ﬁ&lf’ﬁear?‘g%%r?é’@ PREGFC IS IpFdPESSPAGLNI
device transmts in response to the request of
devgpRnPESt FBANGFEREE Nl igfsi oblier BYr BRei 9. OWditr diuggon
t o _anot her enbodi ment of the invention, there is
whgichvEBedat heatritebd Woninheedeicensdebiee ihékraasngtaed
near field comrunication section for perform ng near
ang ehe orepmmpritchte om whisht blee date dhpednboriteatinbarface
nodes, an active node and a passive node, the active
segtdenbédisng rmrconrhiid; atdreh imodes f bnterfasai sethgodat he
by outputting an el ectronmagneti c wave and nodul ati ng
retjnesel Aot raammgneidat ivaveith eacbnef dataproadddinglievice
devices for transmtting/receiving data, and the

oupassi thdTosiee bet ngiodeCOMMEMieC aid 1N PPEee$OIng devices is
transmtting data by outputting an el ectronagnetic

trap¥Rienddnpiil@aid Batbie bed eGP FRENEEESoNAY - Hd) cPRedata
of the plurality of devices and for transmtting data

prbBe8B82h§eHeOh k@ Blhurak st ¥ n0fr LAWWHGRS tPYthe request of
| oad- nodul ating the el ectromagneti c wave out put by the

cofifiini 8t 168 pLUr e étyrég@%qm GBS -0 Plg1 Nt et f ace

section suppl yin e near fi conmmuni cati on

FECtATR 1L L SR RN, BIOPRSS DRI Spere
o 500l OISR 0 SPELL 0, B SUPRLYL 0 B
field communication section for performing near field
communication in either one of communication modes, an active
mode and a passive mode, the active mode being a‘ communication
mode for transmitting data by outputting an electromagnetic
wave and modulating the electromagnetic wave in each of a
plurality of devices for transmitting/receiving data, and the
passive mode being a communication mode for transmitting data
by outputting an electromagnetic wave and modulating the
electromagnetic wave in one of the plurality of devices and
for transmitting data in another of the plurality of devices
by load-modulating the electromagnetic wave output by the one

of the plurality of devices, and an interface section for

supplying the near field communication section with data from

13




field conmuni cation section, wherein the interface
section is connected to one or nore of the data
processi ng devices by one output bus on which the
dat.a out$ut py thg interface section is transmtted
3 gtk et ¢ Hptt s Bht whi ERTt RE°F&E8 1PMp ety tapeted by
interface sectiopn is transmtted, and the interface
COLRHPLGATEPANSH FheanPRGuESELHoFORBHAHRAREAPT 0RCHF AN ondld
data_ & processing device out of the one or nore of the
SURR-¥1pPokRR F3He RIOFessd ng devheeowt putddis frgadthe near
.receives a response the one data processing device
fieddreeAnunicnticypeaseien, trereiquese iflberface section is
conmuni cation via the input bus. According to another
copnbotedein ook ohandnwy efit flom dattleepeocesspnoviaeides by one
met hod for communi cation of a near field
outputupis ain erhidévicbe, data coprmor dm thebénexefatedsdyt fon
computer for controlling a near field comrunication
isdevamsmhatvedg amdeake ihpetdbeonrinittiail @hesagthoinpat to
performng near field conmunication in either one of

theonmmirirdalceONnsa®tiash a8 aMldnkeni tiedy asdda tpassivesrface
node, the active node being a comunication “~node for

sedt BAS NE#4n i ©AtA dyREkPYLY BEmANNSLEELEAMRIPRIICe data
wave and nodul ating the el ectromagneti c wave in each

prétedsimy WedhickYoof oFevh& e gf:_rﬁd'x%néﬁi did Hgltﬁ%é/éégéieng

data, and the passive node being a conmunication no

ded Red MANSTH I Hat %usbyaﬁghl‘agft:tt—:%gg?ﬁg rggponse the one

el ectromagnetic ve and no s

o A SIS LR L0000 01 LB BLALELI LY By sqgest
co D A T AT 2 o the

According to another embodiment of the invention, there
is provided a method for communication of a near field
communication device, or a program to be executed by a computer
- for controlling a near field communication device having a near
field communication section for performing near field
communication in either one of communication modes, an active
mode and a passive mode, the active mode being a communication
mode for transmitting data by outputi;,ing 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
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of the plurality of devices, and an interface section
for supplying the near field comunication section
with data from a data processing device for
proceSS|ng data targeted by communi cation of the near
%@H@&Wﬁ.ccyﬁi‘@nlgeepﬁoﬂf BRI Pl ish ek Kevdges and
processing device with data fromthe near field _
%mﬁuseiagitéﬁgs%wow afpshEim of hehe mlairakit g edht idgvices
is connected to one or nore of the data processing
bitéoreesodylanbng dltpai shlisovagnat &h wake datausupbpthepne
the interface section is transmtted, and one i nput
ofhusherpWhiadh theo fdadeviopet aod sheihheeféaeessetiponfor
is transmtted, and the nmethod or the program
suppdividigngh¢ heast €psldf commmsivdtiog skyttiba wbterdace from
section a request for comrunication with one data
a plaocessrag:s i c@eviteoffothg rane seingoréatf thegdeéa by
processi ng devices via the output bus, and receiving

‘cobyuhlieakibar bacenseakhen faclHespARERiEhEiBACsBRtA0n, and
processi ng device transmts in response to t he

suppdyesy {96 LHEWHSRIISAhgvhaviBe Dpstadus. frloﬁ‘n tB@ near
near field comruni cati on device, thé nmethod f

£160AMRHR Al b1 skBe 1 BhOGHAM AGE ohdi ﬂgt%]Pfégé %ectlon is

enbodi nent, the interface section and the one or nore

coaﬁeEEng?a Ankl OF SRS £ gﬁalo&% %E cggggsagﬁfﬁigﬁe%@ome

ot her by the one output bus on
d d.th
oubhat 6y TRELHIES R861L80sl St AT 480 1o RR0 08 9081 on
. tted d th terf t
2o PREA AR B RS bR A S o
out of the one or nore of the data

th rocess# devi.ce
grb%'g%g qlfge cFe%Ffthe%n IJSS transmitted, and the method or the

program including 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 communicétion via the input bus.

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

- and the one input bus on which the data input to the interface
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transmtted via the output bus, and the response the

one data processing device transmts in response to

the request of comunication via the input bus is

received. It should be noted that the programcan be
Ser&daPded Sansmiddsrdi fdhedl uhic Aderifare t 9o ¢y the

enbodi ments of the invention, it becones possible to
refugpt 70T KOTREITGALE AR Wht I diFiec ene (s P oCepSihg deeice

near field comuni cation device for performng the
ouke&t fihel Preonprinienei of &he aatlauratdagsgimglalevices is

processing devices connected to the near field
trepamihtedtvion thevpuepahdoud orngr bhesseswonde that ane data

targeted by the comunication by the near field
prooarahngatievncdevirensmBRE EEnDESCRbRELON cOR HEHErequest of

DRAWNGS Fig. 1 is a block diagram show ng a
commuhlgaxtixbm oni & x| tnpwf s enbatig@intedf a

comuni cation systemto which the inventionis

appl I€Ghddlgl bé hetadbtrgk thad Y showWandba eestded on

configuration exanple of a front-end 12 and a nessage

a PEOSESBIPthh&etimon 14. Fig. 3 is a flowhart for
expl aining a process of bus right managenent sections

421 A A2 LFI'ane efnﬁoalﬁgﬁeg diragham SNAMNGA it

configuration exanple of the nessage processing
beé&t?éé ?Ségﬁﬁgogé' %150 ’Icéégdbnﬁu‘}{}% aléyﬁlz%égﬁﬂé.c@éré(p?ésged

fQﬁﬁg gur f ni.cation devij 10
o !f) d r?%énrg%lr%gﬁgg%ﬁt\r}%ﬁlﬁ%tlgrq@evice for perlformlng the
near field communication and a plurality of data processing
devices connected to the near field communication device and -

for process’ing' the data targeted by the communication by the

near field communication device.

- BRIEF DESCRIPTION OF THE DRAWINGS

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

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

Fig. 3 is a flowchart for explaining a process of bus
right management sections 42; through 423.

Fig. 4 is ablock diagram showing a configuration example
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t he nessage processing section 14. Fig. 6 is a block
di agram showi ng a second configuration exanple of the
front-end 12 and the nmessage processing section 14.

Fig. 7 is a flowhart for explaining a process of a .
ofiiiepesppge fEQGeEHP 10y segtion ldsadoRt b Aapeifbe IC chips
expl aining a process of transceivers 61, through 613.

asFtgangcpsvarp| ek tdizapadmidhowi ng a third
configuration exanple of the front-end 12 and the
messBge . fr beeslsl ogk déegicen show ik g.car(f iigira thlopckxample
di agram showi ng a configuration exanple of an

of earbootiment cafien c@vieeel 0t mowht thgt duee i tmesrddediver 41; in
appl i ed. DESCRI PTI ON OF THE PREFERRED EMBODI MENTS An

thenbedsagat ppbceé heingveanitioon wid] now be explained, in
whi ch the correspondence between conposi ng el enents of

t he Figyenisanbasdktdie: RrE0dhaRihgdeseddpedconfideration
specification or the acconpanying drawings wll be

ex8iBIPIdH tBE Aforftoldring? anhenderessyé PRrocesk@hyg section
confirmng that the enbodi nent for 717 supporting the

14invention is described in the specification or the
drawi ngs. Therefore, even if any enbodi ments descri bed”

o, PEGERCTL L SO0 i do Bt iR £-neldtacy per
1/£ S0B0LSn %1 }

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

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

Fig. 10 is a block diagram showing a configuration

example of an embodiment of a computer to which the invention

is applied.

DESCRIPTION OF THE PREFERRED EMBODIMENTS
An embodiment of the invention will now be explained,
i 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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the invention, it dose not nmean that such enbodi nents
"do not correspond to the conposing elenents. On the
contrary, even if the enbodiment is described here as
one corresponding to the conposing elenent of the
SUPRGERENGNEhE mr@%égnnb% dasar ilnd 1nHe epsediffeation or
does not correspond to other conposing el enents than
thendrapdpescommtiafprd-emeieh 1A eovmeAPedinent dedeeerped
~a first enbodinent of the invention is a
incbhauapeal f bpateen cer (deg drawigwanamiec abtodesdeibed here
shown in Fig. 1) for performng near field
ascopenanilsatinomt icoclredpngdangete fhelabmpomimg edenents of
device having a near field comruni cation section
théeigventiony eltes®sel hbtseeanothadl suctiegbod)imbats do not
performng near field conmunication in either one of

‘coeogBpohdat dthdredeposangaslement BodeoranthcacPasshy g, even
node, the active node being a comunication node for

ifttRasshbddNgesiatias Rieseutipldd iRGaRsebaet EOFRESSENEing to
wave and nodul ating the el ectromagneti c wave in each

th@fcoalpdylwgauéﬂ(e@é oFeMh £ 891 vt ilonBNEi & LoBY/ K SE RlbnEhat
data, and the passive node being a conmuni cati on node

thé Ympld AR 4589 n@%t@orf%/srgcgﬁ({?%tot b@ﬂeﬁ%ompos ing elements

el ect rormgnetl c wave and ating t

th%%efﬁéogggggt#%w&?yqﬁ£qﬂ%%§nq§ the plurality of

vi ces and g data in anot her of t he
plural evices. 18 by l.oad Iatqn%
el ec ro%%%%% ?%tﬁﬁ3ed%ﬂ%%%tosyatﬁﬁ%§ gnt of the
Iurallt¥ of devices, .and aﬂ i nterface section (e.g...
iR 17 2 RN ST IO o ) 1or QP avhion
t he ne ield connunlcatlon section with data from a
deylge océ SFAg in Fig. 1) for performing near field
communication, including a near field communication device
having a near field communication section (e.g., a wireless
I/F section 31 in Fig. 2) for performing near field
communication in either one of communication modes, an active
mode and a passive mode, the active mode being a communication
mode for transmitting data by outputting an electromagnetic
wave and modulating the electromagnetic wave in each of a
plurality of devices for transmitting/receiving data, and the
passive mode being a communication mode for transmitting data
by outputting an electromagnetic wave and modulating the

electromagnetic wave in one of the plurality of devices and

- for transmitting data in another of the plurality of devices
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device for processing data conmuni cated by the near
field conmmunication section and supplying the data
processing device wth data fromthe near field
conmuni cation section, and one or nore of the data
byplor@saedigl afednit she( el gt remagnelel & eeyeqoutpu iy thgdgone
413 shown in Fig. 2) connected to the interface
ofskeipirad ity ofedeutipes, basd (@ igiterd a8leGSgttlipnel(e.g.,
shown in Fig. 1) through which data output by the
a vhted fladdessetionmd showansmiRied 2anflor wiugplgniend hpetnear
bus (e.g., a SIG@NIline shown in Fig. 1) through
fiwhidchomata catpidn tsedtien ntehfdsea seein @ndbsa processing
transmtted, wherein the data processing device has

debiser fght prapagennst datBar®mi@ndcatleds by GiHe near field
managenent sections 421, 422, and 423 shown in Fig.

comhufi OFa i UelgisetWoet Aved sgptpmgﬁ_ng_tsieaagtai;ﬁd@és@lng@device

vol tage | evel of the inpu us is in an unused | evel

wit BRILSE MY thBahek her | Ot Mt il rleeet 1BAS and one
continued for a predetermned tine period determ ned

or WHirddo £ thANGM PRk s i ndNekPRt re'wg.? T g Of ydisd BY,,
the input bus by setting™a voltage [evel of the input

41 bu§n&Ql 1%nsﬂcﬂ,ir9§ﬁ ﬂ‘f“%.ebl)]r@@r[r?eg@ﬂg& gg gm?ti{xtte@:%aicgpégction
BusS Isi’nuse in re ponse to a j udgnen hat the state
c [ the voltage le g % t.he input .bus.is,in..the
i SR P RS 8 o £ 1T EGOP o e BB A i s ek o
riod. Accordin 0 a_secand enbodi nent of the,
b i RUEPHEY o InPEERaCe YU s Erphdineqe and
_qﬂta procesigng devi ce %e.g., t he transceivers 4%§
W1thPGEEGH RS QUP P gY- 2)2 B6CBE Limedewd 1B B dred? Fhersh
conmuni cati on device (e.%., the front-end 12 in Fig.
whigh @qf@ginput to the interface section is transmitted,
wherein the data processing device has bus right management
- means (e.g., bus right management sections 42;, 42,, and 423
shown in Fig. 2) for judging whether or not a state, in which
a voltage level of the input bus is in an unused level
representing that the input bus is not used, has continued for
a predetermined time period determined using a random number,
and obtaining a right of using the input bus by setting a voltage
- level of the input bus to an in-use level representing that
the input bus is in use in response to a judgment that the state
in which the voltage level of the input bus is in the unused

level has continued for the predetermined time period.

According to a second embodiment of the invention, there
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a near field comunication section (e.g., the wireless
I/F section 31 in Fig. 2) for performng near field
conmuni cation in either one of communication nodes,

an active node and a passive node, the active node

15, grRgidedonnimt 2 REGESTERE PBVLCEr hRsHi « tiliy taangChy vers
outputting an el ectromagneti c wave and nodul ating the
41g] Egt’f%ﬁﬁgﬁéménv\ﬁ%’ﬁ i 4] ebenboef canppagkafi £ty of near field

devices for transmtting/receiving data, and the
copEsiiga tivdede hrad ca g onbmifraritoenebds #roFig. 1) having
transmtting data by outputting an electromagnetic
a Wweee di¢ledbdewmainigatienesectiomadeeti.¢c thaveirelene I/F
of the plurality of devices and for transmitting data
seict iano8 heimn dfigt.h2) pfar geirttprofindenésestinld communication
| oad- nodul ating the el ectromagnetic wave out put by
int kéthee ohet b& plommahitytioh fedesesanandtarei nbaef ane a
section (e.g., the wired I/F section 32 shown in Fig.

padpitermsappl yhatgdtiaraneatel belfy £ BmMircaid Grbrs aetieOfor
with data froma data processing device for

trRheressing data serenp aatiedy by thetedmagneid e wave and
comuni cation section and supplying the data

moBLPSESHY %@%W&%roﬂa%qukawé\gé’@ﬂ té%c‘?leéf afrgr)gluq:allty of

comruni cation section,” and bus ri g ht managernent neans

def8c8s f&ﬂ“@.r%ﬂ%m&%gtﬂhgwgégf@g& s tLoRS 4 %iﬂas@%%’e mode

and 423 1 n connecte e | nter

beﬁﬁgt'gwxngﬁtgﬁﬂ da a ou?lpat}ltglll}% a ab %Qtting

t t Tt . 0. .
anPEE P Rondant Q?L"W%V% ang “gedoe Ehiot b s?sCF%Bﬁ?ng%tlc
the interf g section 13 transmtted, for

W ot G O I h b b SR b EY (P e Gr & achger] bygnogitting

data in another of the plurality of devices by load-modulating
the electromagnetic wave output by the one of the plurality
of devices, and an interface section (e.g., the wired I/F
section 32 shown in Fig. 2) for supplying the near field
communication section with data from a data processing device
for processing data communicated by the near field
communication section and supplying the data processing device
with data from the near field communication section, and bus
right management means (e.g., the bus right management
sections 42, 42;,, and 425 in Fig. 2), connected to the interface
- section by one output bus (e.g., the SIGOUT line in Fig. 1)

on which the data output by the interface section is transmitted,
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the input bus is an unused | evel representing that the
i nput bus is not used, has continued for a
predeterm ned tine period determ ned using a random

nunber .. _an or setting_the, vol e l.evel, of  the ,
2 B0 5aBRE bR TR e ViR TR dtn g ohat | SReich
in@yt bus is in use,, thereby obtaining a right of use
thst datRe IPRPAL TRUERE FiR e T i@ GUdFEF ofat St heaBeRibtedn for

. Which the voltage |evel of the input bus is the
Jud9de8dvPelRPT PhEsPOEGhtItRIGH figy "HEpredeLERAPNEGVEL OF
time period. According to the second enbodi ment of the
thendBREE dPis ishéreupyspdole el emmaswd frgr that the input

conmuni cation of a data processing device, or a
- bugr by nah vecde e cantinbyd £ woapet edet ¢ oninehitiokl peyiod
a data processing device (e.g., the transceivers 41,
- dethrudghd4ds8ing aFrgndaf  nwarmnected for aseidamg thel doltage
comuni cation device (e.g., the front-end 12 in Fig.
le¥pl bAvilng nmearbdd dlod acodnunisealcosldegpeesaving ehat
near field comrunication section (e.g., the wireless

thé/ Fnsecthuon i3l innusk| gth@ebprompes froimg ng meat bfehde of
communi cation in either one of communication nodes,

thaniagtt Vieusode andig pasgeyecnPeeshd heraest i Me woLeh the
bei ng a communi cation node for transmtting data by

voRthpat tipgian el ed r oppaPebhs Wayer god  ppdubaticn il henas
el ectromagneti ¢ wave in each of a plurality of devices

coﬁ@inuécﬁaf%ﬁﬁ%lgé écfé‘\@é.r\ﬁi%dj?ﬁn& Pl {He passive nmode

being a . nication node | transmtting dat a

oy HLBUILN0 0 ol SELLATST LS BP SEC UCH AP,
thgleé/i ci%s ﬁjrnodvifc?erd t gar}{?erpht(}d ngogatc%munication of a data
processing device, or a program to be executed by a computer
for controlling a data processing device (e.g., the
transceivers 41; through 41; in Fig. 2), connected to a near
.field communication device (e.g., the front-end 12 in Fig. 1)
having a near field communication device having a near field
'_communication section {e.g., the wireless I/F section 31 in
Fig. 2) for performing near field communication in either one
of communication modes, an active mode and a passive mode, the
active mode being a communication mode for transmitting data
by outputting an electromagnetic wave and modulating the

electromagnetic wave in each of a plurality of devices for

transmitting/receiving data, and the passive mode being a
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in another of the plurality of devices by
| oad- nodul ating the electromgnetic wave out put by
the one of the plurality of devices, and an interface

d I/F ti 3 h
coBEha AL A PRy ERE rrear TIidte Bonthin 241 O P%‘-'Qtﬂtn%
dat dat f
18t Ao RB A h S A BYCRRSHESELFRAE ESRFEAPEAENERIC ¥
. sectio ¥|ng the data processing device with
ingapg ¢ &ﬁaet ﬁéuﬁégﬂ g El‘i’:e‘éjo?ﬁﬁnﬁn@atfPSnt%%ﬂ“bﬁtlBﬁ ata

wherein the data processing device is connected to
intgethferfate Rlattiadi 1y odndeviepadp &@ad(@oeulath@g the
SIGAUT Iine in Fig. 1) on which the data out put _
elefbrPREgRF bR Waee | Ontpat thanske tewsl, O%rial%rtelw@ﬁxty of
bus (e.g. the SSIA@NIline in Fig. 1) on which the
--deWacasi mm apgntserfaas eefhtensectd-onths winzard di/ft seiction
the nethod or the program including the steps of
32jalgimgn(Blagg. 2)ther steplsisd hh&impar3fiehbetdranunmi catoton
_ a state, in which a voltage |level of the input bus is
seaniomwict davelf roeps ebard prgetbal ng e virpufolbusréseswing
used, has continued for a predetermned tine period

datieicermunedatesi g the aBdent NN Jommand csetibinngetBeon and
voltage level of the input bus to an in-use |evel

supEPf &L theNdat Babr&88s s MRYtddHEee WS tNgHEE, FHBAM ERY near
obtaining (e.g. ?bthe step§816 in Fig. 3) a right of

fidlRe d@ﬁnnhﬁ%c‘ea@@%h Qé'§ti£n', taﬂ& wHedesd thatqibg ﬁf@é&51ng

in which the voltage level of the input bus is

| demgg ¥l et e NEfe Clqmé&% gge}%ag @é%%%t gﬁﬁhﬁfé%us

time period. According to at nt o
(e JEVERHOBIGEOR £ind . PHAY I8 &, SANTDAN R LARBYLSE 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 S14 in Fig. 3)
whether or not a state, in which a voltage level of the input
bus is an unused level representing that the input bus is not
used, has continued for a predetermined time period determined
ﬁsing a random number, and setting the voltage level of the
input bus to an in-use level representing that the input bus
is in use, thereby obtaining (e.g., the step S16 in Fig. 3)
a right of use of the input bus if it is judged that the state,

in which the voltage level of the input bus is the unused level,
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device 10 in Fig. 1) for perform ng near ffeld
comruni cation including a near field conmunication

device (the front-end 12 in Fig. 1) having a near
sect.i he wireless I/F

ni_cati on
hassec SR L R R - L N ESE h
nlcatlon in either, one of comuni cation nodes,
act ECORFHRIAY 2t PAEY| SN Y RE 5%?|%ﬂ¥qﬂﬁi9nbeFH§re
comuyni cation npde for transmtting data by
isg Btrﬁﬁtlfiﬁﬁg aCBIERY TR A9 e CoelPe Jand tREd GP@E“PH@CF‘H gon
el.ectromagnetic wave in each of a plurality of
degd¢rcel nrFig-addniferi perferring mpatatfdeldngonpmenication
passi ve node beln% a comuni cati on node for
incdgAdputa inegrdaialdiyoreutpigatiimn davékect tiwrdgoetti-end 12
wave and nodul ating the electronagnetic wave in one
ingFighel pl rwlng ya ofeadeViicds! anwdmuhdcatianssetting data. ,
in another of the plurality of devices by
theodd-atwdid af ¥ sgdtiened bdhrimpgBéeticr payEooni pytndatr £held
one of the plurality of devices, and an interface

commuhiocat{endin eithervbecd £Emmant capiba i), bh Etgive
6) for supplying the near field conmunication section

modk téhdlat fad s Die aodiat, achPrpaassd REdEayd 58y ho0kommunication
processi ng data conmuni cat ed by the near field

mo&& NFHN I 1A A 1981G1d A NS ySURRbYERInENEn d8t &ct romagnetic
processing device with data fromthé near fleld

wa®OHHAI £8kL 9Dt $RGE LAR, el@@qllq:gﬁgtqﬁ[et%r & éfi‘ of a

processing devicées (e ranscelvers

pl@PQlJ@tg}g o%h&%] &Qs ﬁi‘ Angﬁggﬁihgggége%%n& I'hee%%a and the

I nt ce sec Ion w one

pagh{ibhodd BE; ?ﬁ%”é?f“ﬁ‘&g'l%&&?%fﬁc’?%gf%%ﬁfl?%ﬁi%ﬁ& data

I nput bus the SIG N
by ougpuggl pan eL{lec(tro%agnetlc wave and modulating the

electromagnetic wave in one of the plurality of devices and
for transmitting data in another of the plurality of devices
by load-modulating the electromagnetic wave ocutput by the one
of the plurality of devices, and an interface section (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;, 61, and 613 shown in Fig. 6) connected to
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l'ine showmn in Fig. 1) through which data input to the
interface section is transmtted, wherein the
interface section transmts a request for

ace section trans est for
e TR T Bt b REr AR BROGEESI diices thy) atboor
.t h t put , [ { . dat

LigRouReeR iy T 18 heshen vETeR dEeioRent B R fahtegece

for, comunication via the input, bus. According to a
SeFGPPH 8 G SRSk 28 her ity BRE Pput Repe (i §- plbid a&EIN
.a near field comunication device (the front-end 12
lipg ghepn tn Fagt Jdi Bt augle shichedgte dMAWT Eattihgninterface
section (e.g., the wireless I/F section 31 in Fig. 6)
SeEEROPer £6r ni- Ayt ekt 9d el Whegsrimunitdat | dhtienfaceheseoheon
of comuni cati on nodes, an active nobde and a passive
trapgeitereragrest fmsdechreungcat tomwiriilcane alatanpdecéssing
transmtting data by outputting an el ectromagnetic
deviave amt obdileainegot heord exf rdrmgiatts proaessingedehices
of a plurality of devices for transmtting/ receiving
vidatag andpite biypgssanve nadei besng accpomdei Gild whandeta
for transnmtting data by outputting an

pretestingageeite veyesmitk Mdutaspoiisé heo the request for
el ectromagnetic wave in one of the plurality of

coriteyh £est a0l viHreid ansid tdg, data in another of the
plurality of devices by |oad-nodulating the

el eCAESFBINGS ke 1RVE rHI M o Pnd D€ o@NEhe Q.fnv_teﬁﬁizm, there

plurality of devices, and an Interface sectio e.g.,

o S50 R SEEL SEh I Bl UL one
12 éfi%’“ﬂ%gg) q.g’%:a.ugt}%%ﬁ%ﬁi ?ag_fj%eﬂ cggmx{lﬁngcat%%%%%%ii‘é%r fe.q.,
the wireless I/F section 31 in Fig. 6) for performing near field
communication in either one of communication modes, an active
mode and a passive mode, the active mode being a communication
mode for transmitting data by outputting an electromagnetic
wave and modulating the electromagnetic wave in each of a
‘plurality of devices for transmitting/receiving data, and the
passive mode being a communication mode for transmitting data
by outputting an electromagnetic wave and modulating the
electromagnetic wave in one of the plurality of devices and
for transmitting data in another of the plurality of devices

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

of the plurality of devices, and an interface section (e.g.,
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processing the data targeted by the communication of
the near field communication section, and supplying
the data processing section with the data fromthe
cpaear connunlg tion section, wherein the

‘t’%??%g[é SRTTHOM Pd bAREctRatrs YRR BN FBedtear hield

data progessi ng devi ces one output bus (e.g., the
COBfRITA LR PReS PRt FPRY. Wb 6&?%@@5 frenddia d@@@per%yssmg
the interface section is transmtted, and one i nput
degise(degg, t REaBFEPAVEFReSLln M, aPﬁ-&ﬂamhncﬁiﬂheG) for
data input to the interface section is transmtted,
Prafesehedi lededeet segeted hy abentosmanieqtést dbithe near
communi cation with one data processi ng device out of
fiehd amenurgrcatdon séct hen dahd prprkessinghdeldtceprocassing
t he output bus, and receives a response the one data
' septmoewtrkgtkﬂe‘dad:a franshietisear fieddposaurticdtion section,
request for conmunication via the input bus. According

wheoel het o uintthe refdredisaent odf ikh€oniWetéd b orldheiembge of
provi ded a nmethod for communi cation of a near field

thealatinp eatt 981 (g \Heta . }gyonfeh@u{% tn@nde 1. ] RhE giGouT
1), or a programto be executed by a conputer for

1ig@Aroid | N9 éh WRBEL thicthh £OMPNLAR} LAB ﬂﬁ\é&%ééaé’é@@lon
a near field communication section (e.g., the

is WrRle8 s thldl $8810neNi ddut Bfd thg). , fiﬁ{e S?@Efﬂq{ﬂ@gn Fig.

near field communication in eit

CBW% I Qﬂe n%%% dlaIIA}BL%LCt ltge tq:P 1§Egr aBgS%l &%l}pn is

rmde active no communi catl on No

tr%%%@f%%%fﬁ nadal 25 g e §¥c§|“séé8¢%%#£ R
of a(pl urality.of devices for transmtti n%/rec%ltkllggone

COMMIL CafriPTt M (Pa8BPV e B RF et iy ig device dut o

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 eﬁecuted by a computer for controlling a near
field communication device having a near field communication
section (e.g., the wireless I/F section 31 in Fig. 6) for
performing near field communication in either one of
communication modes, an active mode and a passive mode, the

active mode being a communication mode for transmitting data
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comuni cation node for. transmtting data by
outputting an electromagnetic wave and nodul ating the
el ectromagnetic wave in one of the plurality of
devices and for transmtting data in another of the
lurality of devices by |oad-nodul ating the .
bYe| VR 3R RAFECEORPUREHYC HAVEn@N6F me@dulating the
plurality of devices, and an interface section (e.g.,
elegérampghetie Ya¥ei bR esehi af Fagpleral bty sappilgihges heor
near field communication section wth the data from
trapsmd bt Anpf seessvVhgd déatse @edgthe temssom werde Giding a
612, and 613 in Fig. 6) for processing the data
comppgecretioy mhdecdwmurireatsivdn tdfigt himtredry fowtghtting an
communi cati on section, and supplying the data
elprocessgngt i secvoand hbdthet thay aHa eletheonaanetiel Wave
conmuni cati on section, wherein the interface section

ini sneametieeglu@adNeyos s el @fs e rdat 8rph9RessiAg data
devi ces by one output bus (e. g. , the SIGUT line in

inFrpthEr off whé J1uhe idat arodPite Vbt N8aHLMEHELRERing the

section is transmtted, and one input bus (e.g., the

el&tGMAgmeid e oddpn Mhigh the da %ﬂ@%umw of

. interface section is transmtted, and the hod -or

e o R R, B PR oo g Rt en
S R e B ar i RS LR B e b on
w2 2 fta eBrof s Wi et PP a8 cisElthe G-

tradnastcaeiwe%f%gﬁggg %Yégfq é}gsggmﬁtﬂ% | q? h Lﬁ?}? o&nﬁos _ecésositrt]ge the

request
data targeted by the  communication of the near field
communication section, and supplying the data processing
-section with the data from the near field communication section,
wherein the interface section is connected to one or more of
the data processing devices by one output bus (e.g., the SIGOUT
line in Fig. 1) onwhich the data output by the interface section
is transmitted, and one input bus (e.g., the SIGIN line in Fig.
1) on which the data input to the interface section is
transmitted, and the method or program including the steps of
- the interface section transmitting (e.g., the step $21 in Fig.
7) a request for communication with one data processing device
out of the one or more of the data processing devi.ces via the

output bus, and the interface section receiving (e.g., the step
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Herei nafter, enbodi nents of the present invention wll
be described with reference to the acconpanyi ng

drawings. Fig. 1 shows a configuration exanple of an
enbodinent of a connunication system (a term "systent

enqt bJect co of a pluralit of devi
Szgség Jéﬁ I gl%aFF§p03 aﬁef¥%ﬁ 4ﬁkﬁuﬁr %'Vlce
ective co onents are included in the

trﬁaa&lﬁg i TAEPEBPBCLY thE LEAIAT ROT SORBMRIGRETQn Via the

g In Fig. 1, the conmunication systemis
inp Ep%%%d of a communication devices 10 and 20,

wherein it is arranged that a near field | . .
comimf eERd brer mfimitpdismenteypé e Wregesds invention will
communi cation, can be perfornmed between the

be c@pmehiload | ehth desference din tire acranERRTIDN @eAings -
20. In other words, the comunication device 10 and
t he Fipmurdleatd en adeMiiger20ianeehempleonfi guretbedinent
devices (hereinafter arbitrarily referred to as NFC

of devocpesinifcart igmesystamn@a neam fisglst ardmigniotati @an object
conpliant with, for exanple, NFCIP-1 as wirel ess

compmn&dnaﬁﬂa(pluﬂaiﬂﬂy sfcdseictheadbéndeutctoghtally, and
performnear field comunication by el ectromagnetic

whetHRICt ben nédl Ngha eRkf ek d/faVﬁe%Beétﬂgée dompauenty are
such as 13.56MHz in the industria scientific nedica

indluwdd band et NsA00t hehs NS d8Vinee ofedt) SBQUM@lQﬁ the
noted that the near field comunication denotes

inwHEIHY Gal iQe,1 i ch is made possible when the
di stance bet'ween the devices to communi cate with each

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

In other words, the communication device 10 and the
communication device 20 are both configured as devices
(hereinafter arbitrarily referred to as NFC devicés) for
performing near field communication combliant with, for
example, NFCIP-1 as wireless comﬁuniéation. |

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

scientific medical (ISM) band with another NFC device.
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becones shorter than several tens of centineters, and
i ncl udes the comuni cation perfornmed by bringing (the
housi ngs of) the devices to nake comruni cation into
contact with each other. The NFC device can perform

co icati in two the t des, as, :
GesclTosRcuEd b] 19Eedatert o didnal Pt Goim Rt crion
can be cited. Focusi ng now on the conmmruni cat.ion
deBaF GReRNE hEOTHBNKFRS toi CER1CR i g HBA P2 sRe T2 Rl &/ eh et he
,of the two NFC devices transmts data to the other
diffFengehee"es” thridefiicsy s €ammpBicaggevith each other
corresponding to) an electromagnetic wave gener ated
- begome s shiofr tegnhahseyekad NRC odevereineesin eaddur@ludes
t he one NFC device by |oad-nodulating (a carrier wave
the cramsgpureditien ppriareeddiy oragaengc (Wew diougdmgsap&d the
by the one NFC device. Further, in the active node,
debitds dfo timekd woorNk@ idetiices intpanenthctlavathyeach other.
nodul ating (the carrier waves corresponding to) the
el ecCthaondyhekivd cwaves geaneyai edrimnrtikendeny és. twd modes.
shoul d be noted here that the NFC device, which takes

As ¢Oirt tRb MideDMmasNde s e dabiiiedUt heNga S8t ve mode and the
el 'ectromagnetic wave first to conmence the

acttORNMY A lda@NbeNe PeEA OF Mgeh tifgy Rear onf 18k kommunication
conmuni cation, is called an initiator. The near field

be GRIBRINIHAQNNEE fev{oLsedid ruféigasél%nm@aet hghethe the
initiator transmts a corrrran to the conmuni cati on

tw&’%ﬂ“é‘e{ie@{@eé hgﬁaﬁgﬁltggdgemgl EAL %%h%%”{\l‘%%r dSt¥d Sy

he response ereln conmuni cati on partner,
tur S t ons th n om,t he
'mOAIMr?T | aggr, :’és Ca%Irgg%B ta‘?’g%g gorfggggngllflcs E(g‘) 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 NIE‘C 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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If it is assuned that one of the two NFC devices
comences outputting an el ectromagnetic wave to start
conmuni cation with the other NFC device, the one NFC
devi ce commenci ng outputting the el ectromagnetic wave
first bgcones the initiator, and the other NEC devic

COPBEBRES AR PATGEET FOFERERT i57% heSPRYETSe &SiPhethe
initiator continues outputting the el ectromagnetic

CORAPRLICARYCR r RASAT'EE r dathd o ¥ T5ar et 5§s%gapatq%gthe
the el ectromagnetic wave output. by itself. - On the

coppARe haAM, thPelnblr ot r ahyrid sl athida tad9sfe initi ator
by | oad-nodul ating the el ectromagneti c wave, which the
i ni tThidris §Séutn9%t&h%ig9n@oﬁ hbe dMeeNER gedices epramences
active node, the initiator comences outputting the

ougpett  bIragnet e et vemag i ¢ Reve brosithat eomryeication with
el ectromagneti ¢ wave, thereby transmtting data to

the v hear YEE .defher, the ame NFEtdevistopsmaenpingi ogtpinet ing
el ectromagneti c wave after term nation of the data

the redrsiremagne t\henwatref irs it batomesttps ieuttpdutttamgahtiethe
el ectronmagneti ¢ wave, the target commences outputting

otler MiIeddsnnegneidanemhanthygedul ates the
el ectromagneti c wave, thereby transmtting data to

t he pudiHeat,ofin TheNpakBevkanggt, ShOPSHPEPLGE | dht Hfues
el ectromagneti ¢ wave after termnation of the data

outpNSTHS 8h8MNk 1 4% Admat 14 REvBOLeM £ hahsAi PLWAd £Y the

of NFC devices can simultaneously output o

o SHEE bR 0 SHE) A AR NS AEES e B
'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 én

electromagnetic wave and modulates the electromagnetic wave,

thereby transmitting data to the initiator. Then, the target

stops outputting the electromagnetic wave after termination

of the data transmission.
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NFC devi ces occurs, which nmakes it difficult to
perform comrunication, if the plural NFC devices
commenci ng out put of the el ectromagnetic waves are
adj acent to each other. Therefore, the NFC device is
arranged to tect wh er _or_not. (a radi requency
(R ettt RE T EhTter debTotked s Moy GRFEEREY can
.angt her device (e.g., an NFC devjce) exists, and to
51 ﬁ-ﬁ@ﬁ@@uﬁﬂﬁ’pﬂﬂtt %eéﬁCEF%‘&%%%Jg%é’taiV@Swaﬁféd 18R SRS
i.t does not exist, thereby avoiding the collision. It
coddgianpel ndt et FeragreatC Hates byofhgetBePRAg:ve
whet her or not the electromagnetic wave from anot her
NEfe\dae ao8 seecane, vbagBndiakes hit odipddcuttt Heo perform
el ectromagneti ¢ wave only when it does not exist is
cogalhédabhoRF idbithespbnuray diifadesi ¢RF)MMeNR@TRg output of
because of the object of avoiding the collision. In
thehel RECAopaguebsc warpsitand aipoterdnagnetach velvieer s
commenced when no el ectromagnetic wave caused by any
ot heThetefivres ke NECedéeilcd dis arpaeded eranidatd qrewhether
of time. It should be noted here that the

orpredet e(an nettiper ifkpferidyre (R¥) arfadgedckasbé by) an
determ ned using a random nunber, thus the reduction-

elObt PORSYIEL1d Walvirat rfh Wil WP SV £ 8% . GQIMBAGETC device)

out putting el ectronagneti c waves with the same timn ng

exiSts] NEEAIES. cEMREREE oG EEYVA S ESn CaTe PEFEREGHEIRIE wave

transm ssi on at 30 various transm ssion rateS such as

on]rls-?iqf}f%.r# Qh H%e@eﬁ'q_ée%)?fgt, (ﬁ%ya%%%ligﬁaig Rhe424kbPs; on.

urther, N evi ces can ter t transm ssi on

It rs?lto%lidrbé Hgtg]dqgéfe Qka%o ni‘i%e}:‘tcjc%%s of detecting whether

or not the electromagnetic wave from another device exists and
commencing the output'of the electromagnetic wave only when
it does not exist is called an RF collision avoidance (RFCA)
process because of the object of avoiding the collision.

In the RFCA process, output of electromagnetic wave is
commenced when no electromagnetic wave caused by any other
devices is detected for a predetermined period of time. It
should be noted here that the predetermined period of time is
arranged to be determined using a random number, thus the
reduction of possibility that plural NFC devices commence
outputting electromagnetic waves with the same timing is
intended.

Further, NFC devices can perform data transmission at
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commenced with a certain transm ssion rate. The
communi cati on device 10, the NFC device as descri bed
above, is conposed of an antenna 11, a front-end 12, a
controller 13, and a nessage processing section 14. An
antenna 11 forns a cl osed | oop coj apd an
VaEFBEFrBﬁﬁBﬁ’@%FEl%VEa%S ot Pt 2F nlk ¢ espbhdettyp per second
~variation in the current flow ng through the coi
(KBRF) hef 12 150R%r BN A2AKBRE - tFir bl UHd nt Bffadaii¢es can
response to variation in the electromagnetic wave
alteRetRBghBfneni Fakgn peate nin t fhoughddhe o oFPrmgznigreion
antenna 11. The signal (the current) flowing through
cogheng@tevhbh 1d ¢erbaispl i mahaml ahieorf reafte.end 12. The
front-end 12 is, for exanple, an IC of a single chip
f or Plee foommung cadrimmmeaitdeonO¢ onpt Naotdewide RECQIdEdribed
(in which NFCIP-1 is executed), and perfornms near
-abéve} discomumpassdd oaf @n rattessaobfmyniat romy-awd h1Bhe a
comuni cation device 20 or other NFC devices via the
cortiehhar 113, |andtd efesMidds pridedgionf -@udiba i19.a near
field comrunication device, which is a part for
conta®l lant@nan RE1 ffuweid oA perbsedl nbdhe coeal, faedd an
comuni cati on conpliant wth NFCIP-1, and perforns

eldderdfadndt £ GaG@MTRIRLERLIOMN \Metslﬂ)or@% NG LaWtGBNViA the

the antenna 11 in either one of comrunicati on npdes,

cuflt@n@cfl lgilﬁgzht heePRsshve f'iﬁ’g@hei?’ f LEL#YE‘é'nt tﬂ%ws

front-en ctrlcally connect ed t e nessage

th:r.pcf S%hgg ﬂnoan i‘f 3% © %Sng'gr %OOfVQIaJI.&l n 1? the

SS|ng evi Ces per ng processing o
elecacr&%agnetlc 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 a single chip
for performing communication compliant with NFCIP-1 {(in which
NFCIP-1 is executed), and performs near field communication
(wireless communication) with the communication device 20 or
other NFC devices via the antenna 11.

In other words, the front-end 12 is a near field

communication device, which is a part for controlling an RF

function performing the near field communication compliant

with 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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by the near field comunication by the SIGOUT |ine and
the SSIGAN line. It should be noted here that the
SIGOUT line is a single bus line (an output bus)
t hrough which the data output by the front-end 12 (a
wired I/F section 32 shown in Fig. 2, _ awired I/F
sect FentBar s Hdvin firanEi-gnde6l 2 dies erliclsdd lcatldy, cornepped to
like thereof) is transmtted. The data output by the
thér oetssene P2 ocasdingpwedtdonhel sressageeprocaessengf data
section 14 is transmtted fromthe front-end 12 to
probessesgalyeyipreec 655 ipey Ractimnpitdcesaint hed ShGDHlargeted
line. Further, the SSIA@NIline is a single bus Iine (an
by ithRUhea b e 1 ghyeima 1 oa tSiepabattete §T0UT e nSl AKX hki STBGIN
t hrough which the data input to the front-end 12 (a
limered I/F section 32 shown in Fig. 2, awred I/F
section 51 shown in Fig. 6, described later, or the

|'i ker ¢ R¥RAM) bé hdtansBir-bt efat Hie dabayoutd isby dhieyie
nmessage processing section 14 and input to the

buf NoMHe B oddphf BdANSHLLEEH fv??ghtiﬁ?e gﬁx%%agﬁtput by the

processing section 14 to the front-en via the
[ vl .2t ] t -gat E
Ergheth] 1 (AP ErcE OE SaCrton DRSS RIS 2, OF piipe
1 te ' t] 4 .
1/ MRS SO Bhobf AT 0 BGRERY TeBEE SO dike
like.tq be t jtted t.h 32 field
Eh QS et FORCTT Bh&h ¢ (00 B cenas HRYC e CBrobBRF rgpe 12
ection 14 via the SIA@N Iline, thus perfaormng wred
and R Eat i TRCR IEHR: AESSALAY RSl 1d LB ctiaiTA ted

from the front-end 12 to the message processing section 14 via
the SIGOUT line.

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

The front-end 12 transmits the data or the 1like
{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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It should be noted that although each of the front-end
12 and the nessage processing section 14 is provided
with termnals connected to the SIGOUT |ine and the
SIA@N line for connecting the both sides to each
other, the illustration of the termnals is omtted
fipdg EP@WEﬁ@-Fﬁ‘glPﬁet@ﬁawﬂﬁ*gtﬁﬁoﬂw Béveo rAeRs TP F @R T Ng
The controller 13 controls the whole of the
secohmuni tht ivda  dbei cBIGDN Fumeher thuise penfeoiiey MBired
al so perfornms a process in accordance wth an
comapphication wothhiltd ndesapmmumicatsiony setiics 140 i s
applied. That is, for exanple, the comrunication
devi Tie sHdbudah beenapphi edat 6l Hflorugx agalte ofathel fudrar-end
phone, and in this case, the controller 13 controls a

12bkaakthBoteshaye) pricdeklengoadtiicat ilan idevbeerilded with
functioning as the cellular phone. As the bl ock

telHEA1 ONdHh RS ddheoCehd WRoaNRBe 408 tIRXATRIN 1@ne for
bl ock having a function of nmaking a call and a bl ock

coﬁﬁ%ci&ﬂﬁgﬂk&gbe%,@@Begrt&rééﬁﬂ'aiﬁ@} etpBi £1¢@5tPEtion of
cited nessage processi ng section 14 includes

thd T RBSHEHYLES 5 4Jom it QUG 4 ré Qx‘i\‘alh hg d%:a‘%irlng from

transcei vers rough 61 ownl

b ich are data proceSS|ng deV|ces
begﬁﬁﬁ%%($9?%1ng pfwh

ocessing of the data targeted by the
field ti t d.
o ST PP S e M e
33 t tatr {te
defiih 0B bTTEST RO CRBiuhl ChroAl SR AT Briapess

process such _as storing the data aqcordlng t 0 needs.
L1 BRGNS L B SRR S s s BBEFBnche comminication

device 10 is applied. That is, for example, the communication
device 10 can be applied to, for example, a cellular phone,
and in this case, the controller 13 controls a block {not shown)
in the communication device 10 functioning as the cellular
phone. As the block functioning as the cellular phone, for
example, a block having a function of making a call and a block
for browsing the web or creating an e-mail can be cited.
The message processing section 14 includes transceivers
41, through 413 shown in Fig. 2 or transceivers 61; through 61;
shown in Fig. 6 described later, which are data processing
devices for performing processing of the data targeted by the
near field communication by the front-end 12, and performs the

wired communication (exchange of data in a wired manner) to
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14 perforns a process such as retrieving the data

stored therein to transmt by the wred

conmuni cation. It should be noted here that the

nmessage processing section 14 is connected to the

front-end 12 by the SIGOUT line and the SIG@ N |line.,
reegiVRer tthe fissagbrpropbsisthg sherebA  b¥ t rtdisniired

data to the front-end 12 via the SIGAN line, while
COopBEBLGRRAGOHATH P AIFSTANICY ProgHstheush gt Sepaing thegata
the SIGAUT line, thus perform ng wired comunication
acgpringet ¢ medsandFutheFurthrme sdegearpsoggssing section
processi ng section 14 can be configured as, for -
14 @eafpires apgolbsesiharh adertirfipvindutles (8t R)stamddtherein
conpliant wth I SO 7816 or a user identify nodul e
to(thdhsmat soy cahé ewli texd vesmsaln it i(ddSl M) ) card
conpliant with an upper standard of that of the SIM

car dit FEhohed, behaoressagee pheteIHAmsELddONpidec@sSsing
an SIMcard (or a UMcard) can be provided wth, for

se€xboPliel ig ¢aMPEEtd®TioSt RALE M- 10aBy tHe ehpUSfiine
SAM for perform ng, for exanple, managenent of a key

-and AhERURIR 19ReKeYFuriees f ¢hd #8B5LGELCALbEBsOing section
encryption of the data, an €l ectronic noney, and

14 gﬂaglrs%if&%ueséa ther gl r‘frothec&g%t%ﬁl%j% Meh g hen i hE, GhPe

It should be note at the nessage

' redd OFf ha@asacgéimt ieofggm%gqgw;gaﬁu ot 1aoyf§fég%[sfé&tr

e
conmuni cat1 on device rmed as an o

. (hardwar e etachably attached .by .t.he us 0 the
i B B R0 R et 1B PR RS ¥REh L8 fhe-end
12 processing section 14 is detachably attached to the

Further, the message processing section 14 can be
configured as, for example, a subscriber identify module (SIM)
card compliant with ISC 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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comuni cation device 10, the term nals of the nessage
processing section 14 not shown are electrically
connected to the SIGOUT |line and the SIG@N Iine,
respectively, by attaching the nmessage processing
sectjon 14 to the communi cati on device 10. Further,

fqmmet3fmAlnPRaEFbnl ieeiAwar edodrEaghabi Bt tadhed by gihe user

exanpl e, a battery not shown housed therein, thus the
EOF it - CAtHE . giR sl e}0 181 thngashe nbEshige message
processing section 14 are supplied with power from
progessanger peckioshodld ibe Aeteghehay i atthehed to the
conmuni cation device 10 the front-end 12 can obtain
copoweyi chitaamnt hdeeieet ridlvagitibel cteaménalis puwf byrhehemessage
conmuni cation device 20 or the like in performng the
proeas sfingl skectthmmmidi nat | shrowro asepel yct hich bntcoamedct2d to
itself, further the controller 13, and the nessage
ther BTEGBT Ad neeshd aheldI@IN N iike rpspectiMsldessr kbedching
above, the communication device 20 is an NFC devi ce.

thet méfoad ¢l phe Reisadigt hatt i he IO RBLIHE Aldrirdwtaen d8vice
can have the same configuration as that of the

1o¢omuni cation device 10 or a different configuration
therefrom The conmufi cati on device 20 can be applied

for, Fhpfhe£Xamd %on@ﬂu’fﬁ%g%rlowr hE65 c8f 18 APLBIFRELE with,
tlcket checker. his case, the connunlcatlon

fo?e%'x%ﬁpgg rga%%t%%EKC%@EUtsq{owé%éd§ ﬁ@f‘%{ﬂatfﬁ?s the

an expiration date or an aval ab?
e BHELEAR1g 1R Al SO 35 { I COMIUL L LKL oo
seE:1 %cr)nf14 gge 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 like in performing the near field
communication to supply the front-end 12 itself, further the
controller 13, énd the message processing section 14 with the
power.

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

The communication device 20 can be applied for, for

example, a reader/writer of an automatic ticket checker. 1In

this case, the communication device 20 reads out commuter

35




communi cation, judges whether or not the information
of the commter ticket is appropriate, and controls
the automatic ticket checker in accordance with the
result of the judgnent. Further, the comunication
device 20 can_also be applied to, for exanple, an |IC
ticked tnpapnatddn pes fbrmafgeEpicatonn cdapayiesn Besidekle
the above. In this case, the conmunication device 20
blocdr ek sépetonahiframaryiC aadd perfhor psmupdetre: orkatheoming
like of the electronic noney stored therein in
claseosr danceha thmmanieguést fdegrican NFCGodetihee medr field
shown for performng the process of the electronic
copaynenrttishpciuddhes cametingcain aotdeviec@ntoraad ivheof the
communi cation device 20 configured as above are both
cohinGtdevigserett heyapproppeater mhhecogaroisetde automatic
comuni cation conpliant with NFCIP-1. In other words,

tithetfsonikendnl2cebribfceamiictat +88u1 eyt el Yuli§ment .
able to performthe near field comunication

CO”DF&?@EeMﬂEﬁeNEQhﬁuﬁiMéEDoﬂE@vﬁ%@ﬁyﬁkﬁﬁ4&PQoqﬁyhﬁﬁlied
20. Further, the front-end 12 of the comuni cation

to?eféﬁeexalr[%)lies, ahl ect _&’aP&réagfa[Bl‘@ %%dg&}&?%‘ffﬁ& at LOBW-6 ¢

he message processing section 14 ctonnected”thereto
palhbfc P SR et e, B LI g DBERLR B o
cedich 20 LG0T8 Azl N G oL PR AP XS0 St
1S AERS LIk SRRSO SR LR BT LB
a %@&Sgsgoggggiggt&%% Qe%i%geagéagggwn for performing the
.process of the electronic payment.

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

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

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

Therefore, according to the communication system shown

in Fig. 1, the front-end 12 of the communication device 10 can
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line. Further, the front-end 12 can receive data
(e.g., data output by the nessage processing section
14 as the response to the data transmtted fromthe
conmuni cation device 20 via the front-end 12) from
the message processing section 14 by the wred )
regguitmiata feemhihe eomnspipabiemeevang 4¢ Ryskhe neps field
data to the communication device 20 by the near field
CORBRRLAR BHe T o RN wr thegy Itranshé trebsadetpr be ekl mpssage
section 14 and the comunication device 20 can
Pregefdhee sgataon M b e waredmpmmi2 i calidoef vi @ thierS 1GRIT
case in which, for exanple, the nessage processing
ligect ifmrthérst bhesfrortorered il@ncah mecamatertat ieket, data
and the comuni cation device 20 is applied to an
outprDriEt ithe tiedseiget peokessihhescotiuni Tatdontigeviiespse
can read out the information of the conmuter ticket

to siter eldtntkARsness8gef r fif AURS ToRGuseebteBnldetOce 20 via
control the automatic ticket checker in accordance

thev #dorithendiionMetrcan tak hbBes698MpHSEc s LKt sefrHders by
in the case in which, for exanple, the nmessage

thdRAGRSS LBAMAREEL BN A%y Ph ShSIALEN SLREL T QR C FBNEYs ¢ the
and the communication device 20 is a-device for

datRer £8r iy eb%hagegeioﬂay foe Eeni@%ﬁgy@%)@agﬁd

device 20 can read out the electron ore

coﬂﬂﬂ%ﬂ@%&i@%? processing section 14 37 via the _
ront-end 12 to performthe process of the electronic

PRYEh EOLL PEPAINL NI E LGRS SLeI00US 4 v gie
communication device 20 can exchange data via the front-end
i2.

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

Further, in the case in which, for example, the message
" processing section 14 also stores electronic meoney, 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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Meanwhile, Fig. 2 shows a first configuration exanple

of the front-end 12 and the nmessage processing section

14 shomm in Fig. 1. In Fig. 2, the front-end 12 is

conposed of a wireless interface (I/F) section 31 and

awred | /F section 32. Further, the nessage _
vigr bhesErent i ilgnte pe iy ddiet reeespatienptectronic

than one, transceivers 411, 412, and 413. The w reless
pPapyende€Or6ASBAN{ENG hedrhd imllesemadi garidenpeséeringd by

for performng the near field comunication conpliant
thgi vseNFCEPLhe aoumpeitathentdeviearl§i el d

conmuni cation with an NFC device via the antenna 11

i n eMehewhbhe, ofigornaiicet iofinmdesnftibaract bueeradele

and the passive node. Specifically, in the case in
ofvithe fyohorerddiphrd tiHteme 80894 1 reaid 5341 nigSs €t 1 O MAds hdwn

the active node, the wireless |/F section 31 perforns
int FegRFCA process to conmence outputting an

el ectromagneti c wave as a carrier, and nodul ates the

carrigrrig N Acoddanem tudny tibe jdatanpdBBhi 8¢ Lr@méness
wired I/F section 32, thereby transmtting the data

int@r8achRG AVEEe: SR 1880d BEyi £ B LAt Q8 @g‘i’i Cfurbher,

(Fig. 1). Further, the wreless I/ section

thé %yﬁ}agr%ggg%g%é/@yﬁm Wai £h.1 8480 t}'{rée(f ,aniﬁleg.xémore

el ectr netic wave as a carrier nodul ate _
endl by U5 ARG, g Syt AR comun Saton
SuPBhe IS NS A EospeLhon 1 52 YALR A3 £t cocion
seg\@igg’fofrogeg%g%lgé tﬁlge-nyézr:e%iegfd communication compliant
with NFCIP-1, and performs the near field communication with
an NFC device via the antenna 11 in either one of communication
modes, the active mode and the passive mode.

Specifically, in the case in which, for example, the
communication is performed in the active mode, the wireless
I/F section 31 performs the RFCA process to commence outputting
an electromagnetic wave as a carrier, and modulates the carrier
‘in accordance with the data supplied from the wired I/F section
32, thereby transmitting the data to an NFC device such as the
communication device 20 (Fig. 1). Further, the wireless I/F
section 31 | receives a modulated wave, which 1is 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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I/ F section 31 perfornms the comuni cation as the
initiator of the passive node, it perforns the RFCA
process to commence outputting an el ectronagnetic
wave as a carrier, and nodulates the carrier in
aCCOﬁdance with the data supplied fromthe wired I/F

culghesthg ﬁ@%ﬂn?t?iﬂé\‘%‘ﬁ‘ 0 $igPRHe th51 L 1A & weetion
devi ce _such as the conmuni cation device 20. Further,
32t e thi FBPedata) Prtakred day 3ahe cdenedwlat ifful at ed
wave, which is an electromagnetic wave as a carrier
out pETBYET t 48 thaw@se sadhisdul doscerimnke NBE dbvebess
such as the conmmuni cati on device 20, and denodul at es
I/Fheepion dileple navens d:hegpmuuniiea tibness [the $adtiehos2of
with the data obtained by the denodul ati on. Further,
thenptheivaswodea, whi cet herms r ehesRFCA Fpsend s Hnt o 3dommence
performnms conmuni cation as the target of the passive
outpdeting an ekemputenagret tadaredad at €sriier, and modulates
el ectromagneti c wave output by the NFC device, such

- thagarhe egofiaricoatibagedevt 1e Qh%oda@é?tshﬁgliéa £ the wired
initiator of the passive node with the data supplied

I/Froenttibe 32 ) edekbbySeedn O S82ind Reeait 4 tangd N@‘Crﬂbv1ce
the data to the NFC device. Still further, the

sudh £ egfe lddmRRGa®l on3hchacel ves aFIEP%J‘;at ec%éf\@)’lereless
which is an el ectronagnetic wave output and then

1/fodatgd wih Eﬁél% a by 1%5%{%&9@@%&?51%“

conmuni catl on EVI ce 0 an e at es | ate

tal nag;d?eucgg gF%e\gds{eerr%dL T oﬁtl ?Ptgﬁomgd{hng eS‘dea‘haEimd
A BB D B S greion
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 data by the NFC device such

as the communication device 20, and demodulates the modulated

wave to supply the wired I/F section 32 with the data obtained
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conmuni cati on node, or whether it acts as the
initiator or as the target is controlled by, for
exanple, the controller 13 (Fig. 1) The controller 13
control s the comuni cati on nodes and so on in
accordance with, for exanple, the operation by the
- byy&de GemerelappPicati on the conmunication device 10 is
applied to. The wired I/F section 32 is connected to
each16fShtd d nete@d tapleks theWivelzs sahdF 4¢gtijorh3t hwhich
SIGOUT Iine and the SIGA@N line, and receives the data
ongr gAsiia Bel iveoredhand shecehveive mbte {Ararighcdd asi bhe
the SSIGA@NIine to supply the wireless I/F section 31
cowiunithtidateodwhi loer whetheirnit tdve datat seipipliiteich faomr as
the wireless I/F section 31 to supply the transceivers
th4ltarght oughcddiB3rai 1dd the, didm akamplilee SheCddbnkirBler 13
The transceiver 41li (where, i=1, 2, or 3) is a data
(FhgocEssi Mpedevhteol Der cantoalthrong tie cdakdnpiceeassi Rgdes
function for processing the data (the data targeted
an@lysbhén nearaddaldhn EORIHH, CaJ0RxANR BE Rhef Upethendn by
targeted by the conmunication of tﬁe wireless I/F
th8eGEe8No3leh@ndph 51 ELFPOR €he ObomhiRHh | EXEIBHh Cole i S& NP1 s
chip (an I'C chip). The transceiver 41i Is connected to
appDEeP GXJT line and the SIGN Iline in a so-called
wi red- OR manner, and receives the data output by the

R T R YT
S R G IR AT SR LRI
line, and receives the data transmitted from the transceivers
41; through 413 via the SIGIN line to supply the wireless I/F
section 31 with the data while receiving the data supplied from
the wireless I/F section 31 to supply the transceivers 41;
through 41; with the data via the SIGOUT line.

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

The transceiver 41; is connected to the SIGOUT line and

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

the data output by the wired I/F section 32 and transmitted
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bus right managenent section 42i for performng
arbitration in using the SSIG@N line as a bus between
the transceivers connected to the SIGOUT line and the
SIG@ N line. The bus right managenent section 42
j udges whether or not the voltage |level of the SIAN
Vil heecBhEPHUTiekine b&vathemustde teymsceivhecH lsstoarsmits
a high (H level and a low (L) level and represents
datthat ot hbeSwErNdl LAE sschbtni B2 usea floe FALGIN line.
predeterm ned period of tinme determ ned using a random
nunb8tillafdrohey, whies ttarase iyt Hat ptrbeidetitagieh a
| evel of the SIGA@N Iline has continued to be the
bugnusgtt| murhgément hee Pt Bsletea;nmiraedpepebirREngf atbiration
sets the voltage level of the SSIGA@NIine to an in-use

inl eehg( tthe otitan afidechedd eved Bogwéde théevehnsiédivers

the unused level) representing that the SSA@NIline is

cohRect88, tbhdhe 08t 60U NOi Adeakd Wle CdT¢HE Ofnd he SIG N
line (the right of use of the bus). The transceiver

41 . f : L SEi s |

1 i R e o ot e h e e rear1 T JEeRsAghier or
f ' . ' i

no# tﬁl@V&f@acﬁ%ieﬂeghm@tf \gﬁg GeRM Jfrﬁ% Eéhgﬁﬁﬁ%%n‘%}aﬁe an unused

obtai ned t use of
: [ t f the.b iaht
1etEL P IRIGE 2o (I I RERE B B 130 R0 i ERR S h ke vel
ith f to th hart sh in Fig. 3.
andy AP PEERES DS it 1 EHEeLiber 1AL nGoqul T ug% ofor

exchangj ng. data with the front-end_12 is designated in
PrEas e LR S BEG D r%P kimeidftsRighinad Usy ok CeBReRONIReT
13 (Fig. 1)

and only when'it has judged that the voltage level of the SIGIN
line has continued to be the unused level for the predetermined
period of time, it sets the voltage level of the SIGIN line
to an in-use level (the other of the H levél 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 transceilver 41; performs exchange (transmission of
data via the SIGIN line) of data with the wired I/F section
32 after the bus right management section 42; has obtained the
right of use of the SIGIN line."

Hereinafter, the process of the bus right management

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

reference to the flowchart shown in Fig. 3.
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the bus right managenent section 42; of the
transcei ver 41i judges whether or not the voltage
| evel of the SIA@NIine is the in-use level in the
step 511. If it is judged that the voltage | evel of
the SIG@NIine is the in-use level in the step 511,
it r#hepps fiog taramplep BEl tFRmsdrivey f41t Teayiumpgedfor
that the voltage level of the SIA@NIline is not the
exchapgangedetaiwitithéhst §pobtiendt 1priox elds gniededhénstiepee
512, and the bus right managenent section 42i judges
trahetherveos Adt thmougdl tddgeblevbe obnthelBed N3 (hegi sl),
the unused level. If it is judged that the voltage
theebebk ofighhemSh&hdhéntnesedisiqotizhefuntsed roagekiver 41,
the step 512, it returns to the step Sil. Further, if
jutdyekswhetiged dhaiott hBevobl 8ggel By ed]l off e sSEEINLIhBEis
is the unused level in the step 512, it proceeds to
théhenstiep Hd3el nimhted 4ig, sy ri ght managenent section
42i generates, for exanple, an integer random nunber
N inrf 1age) udde PRBaLNERLGD 1i8Id 9 deh e MR ERBIN 1ine
period of the random nunmber n nultiplied by
; e j ity b h redet ' [
o R o OBt ery hEd SIS PhePr Sdom CuCBErTRY b drer
giProceeds to the step 514. 42 In the step Sl4, the bus

ri ght management section 42i judges whether or not
t he per,i.od of, the random n er mul tiplied b
pre elfretrhrﬁrrfe&%rjfi%t l?i%cgn%%éjt atpg—’ ef"@ﬁ%aﬁgdgevgl of the

SIGIN line is not the in-use level in the step S11, it proceeds
to the step S12, and the bus right management section 42; judges
whether or not the voltage level of the SIGIN line is the unused
level.

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

Further, if it is judged that the voltage level of the
SIGIN line is the unused level in the step S12, 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 S14.
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time period determ ned using the random nunber n has
el apsed, while keeping the unused level, fromwhen it
has been judged that the voltage |level of the SIGN
line is the unused level in the step S12. If it is
j udged tgﬁt thengredeternined tinme period determ ned
usi ng™t k&€ R8T htinbeRe PRt Holt drafpgsient gRetismed2s
, 514, it returns to the step 514. Further, if it is
I9996Ge ' iHare ] ner preletdenipriiad nef hei curderermimer n
using the random nunber n has el apsed while the
m%llf’ggé’dl &YelPrefethsmsneiNuhiitie tkmepsst hbeupusddtbeméhed
in the step 514, it proceeds to the step 515, and the
tipgsrerypd detmragershtsiagt flom Mdgrudgebe wretlaer ebapsed,
not the voltage level of the SIA@NIine is the in-use
whiideekeepingtthe yrucged 1ekat , t heomobhagei 1 éael beknt hedged
SIGA@NIline is the in-use level in the step 515, it

"theét thasvebtddpe Isdvel oS theForcherlind id the hudged level

that the voltage level of the SIA@NIline is not the
ini hhasetkpveliz2in the step 515, nanely if the voltage
| evel of the SIG@ N |line dose not becone the in-use

levetrand keeppaddiri UmnisedrheY @lradidtidtehithRe time period
predeterm ned period determ néd using the random

dePeiAREhed, us Th PR M5 ndm%egt%eﬁagrﬁgﬁcgigg%%%og% the

of the transceivers 41, through 413 43 conne

stépes Bl G Line-and 4 gﬁleg'st@oé%e'xéghrhgnt han the one

transcei ver 411 1ntendin ge data with the

L; g(r?é%%]%%,lt ' iix.LS Zigsgej Lgoaéead with the flgé)en €0 Lime
period determined using the random number n has elapsed while
the voltage level of the SIGIN line keeps the unused level in
the step S14, it proceeds to the step S15, and the bus right
management section 42; judges whether or not the voltage level
of the SIGIN line is the in-use level.

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

'Further, if it is judged that the voltage leﬁel of the
SIGIN line is not the in-use level in the step S15, namely if
the voltage level of the SIGIN line dose not become the in-use
level and keeps the unused level during the predetermined
period determined using the random number n,_in other words;

no other transceivers out of the transceivers 41, through 41;
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516, and the bus right managenent section 42; sets the
voltage Ilevel of the SSANIline to the in-use |evel,
thus obtaining the right of use of the SIA@N |ine,
and then the process is termnated. After the bus

r rcrjtanage‘:lrent section 42i thus obtain the right of
c 5Py REFPE i@k tB@dS%\%well%ethan the one

transcei ver _41i (cancels the control of the voltage

tyanpgeiger ¢he igtendingnke Rram@asudatpght thrdieyEment —end
section 42i, and then) transmts data to the wired

13 prcharee sl taovith tiefsp nendilde bhdramssidresoddieastep
transmtted fromthe wired I/F section 32 via the

S18, Gt thenbus| x1igivo madagementeset hion i42:t Het § |thwchial tage
shown in Fig. 3, it is possible to return to the step

legel pf the 9bEiMgbihevied thef itessl GeMelli,néhius dtheaining
in-use level in the case in which it is judged that

theheiphtdef euse nefl thereS peIN dd rdet enki nBeénushegprbbess is
random nunber n has not yet elapsed in the step 514.

tekFnihheed.as the predeterm ned unit tinme used in the
period of the random nunber n multiplied by the

pr edefes i tied budidi ghithRaf&gbhén Pr et 25 NBdthiiBBobtain
peri od determ ned using the random nunbetr n, there is

thédgpﬁl@ﬂ Srtho® PertRd Wrghnwiich 2@ &@,{r%éaeabwe the
which a transceiver (another transcel ver ot her than

tréﬂ@c@f@ef r@lnsngﬁgélélt b “é&?@% t@ t Q’?ﬁggggaﬁgvﬁfdbf

h the front-en 120ta|nst g

th@s'ﬁé\h}' W|thth front en
LT SR BB, R

never m'sjud
thélﬁﬁ%ﬁf@ﬂ%%ﬂl% gtgetrc]; ?:rhréevq}.red 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 S14.

Further, as the predetermined unit time used in the
period of the random numb;: 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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than the BUSY state. Specifically, it is assunmed now
that the in-use level s, for exanple, the HI|evel,
one of the Hlevel and the L | evel, the unused |evel
is the L level, the other thereof, and further, the

qﬁha tr nsmtted to the front-end 12 via the SIGIN
with,dhe Lroptr-epdsdg) @bt RARE Heke eF 1 T erff dte oft the SIGIN

212kbps. In this case, the voltage |evel of the SIGN
Linemand srrchanaaredetpetidih thRef nanisend edsl nevor misoutged
4. 7ms maxi mum  Therefore, if the unit tine is set to

ahethghaPtebedr (Fhoittiah nphdat & hatansthises bén dsoperformed)
4. 7nms, it might be m sjudged that no other

thanakdee PUSHs stieéethe SIG N | i ne despite the fact that
anot her transceiver uses the SIG@ N line (despite the
BUSYSpstafeyrallypn bdthes awsussd intowntghit bhég ucdgedet hatrel
the period of the random nunber n nultiplied by the

isprisetenmpied the H IdveEl, bas «f spsadivkehestdenval tagel,
| evel of the SIG@ N Iline keeps the L level, the unused

theautlsed DetBE ist €Re Flhevd D, OhASLHOF CBESWBR! i 11 $Uebnar,
m sjudgnent, it is desi rable to set the pr edet er ni ned

thenNdat & | FBah B VEd U |t@’(@@irrontth@i‘1cf he %ki‘év%hgegﬁéiﬁeﬁlne
val ue of about 4. 7nms, such as of 5ns. As describ

isgbpye, e§ér§§§et hﬁaﬂ@ﬁeéf@f]s&?dé’c? 41‘:]'5 at o%fﬂ% dat a

exchange data with the front- 2 per f

exchange, W thy dde 1{1{&%1‘%%% 1%e%f tle fokE%L%' QLRI P€ne can
o

right 45 of use ecofmes

»ePOSEL 5 k0.5 008108 11488, ERDSSBNETS M manioum
Th%%mcee,l Vi S‘chteo utnhl% %IlIngl 1sss'% lk;eneeq%g ttb)eogl Q orter
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, it is
desirable to set the predetermined unit time to a value larger
than the above described value of about 4.7ms, such as of 5ms.

As described above, since the one transceiver 41,

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

data exchange with the front-end 12 after obtaining the right
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l'ine, respectively, and to allow the one transceiver

41i of the three transceivers 41, through 413

sel ectively conmunicate wth the front-end 12 (wred
I/F section 32). Therefore, it becones possible to
freallze t he conmuni cation device such as the

oL YUt s o délildae1olsnoprene i Iagpiblen @ RgnpRet the
one front-end 12 for performng the near field

thegentira et ioreshd la thrropahi 41z of cB s@mprlseeasianglurality
devices such as the three transceivers 41, through

of 4 BARYRPRIEEG 7 tPot he e noden$ I6AWT 112 feorngr iee Séingg et HEGIN
data targeted by the comunication of the front-end

lipg, KegpecFigelw, shmista heel Jves Sdge gureodessisngivect ddp of
14 adopting specific IC chips as the transceivers 41,

thehrlotgsht4a8scshoensidl;Rilgrodyh Ui ; Fed.ect ividigr eomsunicate
adopted a SIMcard conpliant with 1SO 7816 as the

witesshgefpowcessd N seeitan 148 dFardingr 3280 SAM chip of
the Feli Ca (Regi stered Trademark) systemis adopted

as thigeteBascei vet 4bdcombd apoSAVLERI ptof AdigiMFAREe
(Regi stered Trademark) systemis adopted as the

cohf@NSE8t V&t dé¥d ceStidy abEW R bmmAnYehMiehl @eﬁfcé hL@ shown
global system for mobile (GSM issued by a cellular

Qe 1CRAPARY #HE d%%CQEQﬁECQnH”Ii‘fo3 r%b@ﬁlﬂgogﬁe near

contract is adopted as the transcelv r 413

fléﬂ@%l&mﬁﬁlpgkﬁgngﬁpfégh?&:gls . BE a*%g gﬁgléfggg 1ces
suél?ras ee;tﬁ%ﬂ!hereet hcq;ransc ¥ \ﬁllcle H%B%h”%?'@&ﬁﬁe"é&ed 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 415
shown in Fig. 2.

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

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

- accordance with a cellular phone contract is adopted as the

transceiver 41;.
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EDY (Regi stered Trademark), and a service applying the
SAM chip. of the MFARE (Registered Trademark) system
is rendered, for exanple, in various countries in
Europe and in the United States. Further, the USIM

chip of GSMi s used for managenent of telephone
nunbér's SBPULEr R MAted day adhathands ere i acherriisidrg the

Pgr@ner,ati on cellular phone of the third generation

SEbit e onhmiEation shegbataned sBradenahkl ebystem, for
according to the SIMcard as the nessage processing

exggprliconthare Hewg $arvige Mandlirigepossrbhéctmonse sudheas
service of EDY (Registered Tradenark) applying the SAM

EDgh(Regpftared FehidGaat Regisicea et ritiademylky)irsy shersiMchip
Japan, and at the sane tine, it is possible to use

oft hhe JETRARIL S Regridecedd @pplyinagkl heySAM Ghi peolicila, for
M FARE (Regi stered Tradenmark) systemin various

exempity iiesvani @ epananteknit herbbe bed S 8heYUnited States.
Further, it is possible to use the termnal of the

Furbhed, gerenmmoncisd | BEaicphone akbqover e Wd&h@sSor
aterminal wwth a unique tel ephone nunber. It should

tebepRehehiniaird Be ISHM 6hi p ﬁ%}Pta%daarﬁarIc!%tar?f the third

transceiver 413 in Fig. 4 is provided wt

geﬁé‘i@fié‘l@eceﬁ@ﬁmd:a%ﬁlo\ﬂiet ho# nggS%ﬁ%Fapﬁeeﬁéﬁ.%ﬁ:gL%%s mobile

necessary data with the termnal of
coffaFTal oy sl ioge gia the interface. 47

Permia Shrsitediding g r81e. ShePart rre tis Mrsarace
.pré:c?elslsefjng%tajc i%%ngﬁcgggwgoighFeig. 4, it is possible to use
the service of EDY (Registered Trademark) applying the SAM chip
of the FeliCa (Registered Trademark) system in Japan, and at
the same time, it is possible to use the services rendered
applying the SAM chip of the MIFARE (Registered Trademark)
system in various countries in Europe and in the United States.
Further, it is possible to use the terminal of the third
generation cellular phone all over the world as a terminal with
a unique telephone number.

It should be noted that the USIM chip adopted as the

transceiver 413 in Fig. 4 is provided with an interface
compliant with ISO 7816, and exchanges necessary data with the

terminal of the third generation cellular phone via the

interface.
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SIGAUT Iine and the termnal called C8 is connected to
the SIGA@N Iline, respectively. It should be noted here
that although in Fig. 2 (the sane applies to Figs. 6
and 9 described later), the three transceivers 41,
throygh 413 are mounted (built-in) in the mnessage
pr oc 68LFRGE s dts SAthgasd adrptnidipal the meissage processing
transcelvers t he nunber of the transceivers nounted
SEGF 1ORe L redB aed - pt ceegxiqig dpstvilsh tarmanabe ragubredoin
smaller than four. Further, it is possible to nount
IS6ni’§ LBnevhiszsige dihee te rineRecabbed g processienged to the
section 14. A configuration exanple of the
SIgORFUinsaand it heeve il wadiedil baedmmeseesl verthenSIGIN
the nessage processing section 14 is shown in Fig. 5.
lipm, Frgspéctihelpne transceiver 41, is nounted in the
nessage processing section 14. It should be noted that
t he Itldhustidabé ooteld hbeeadidy altesuds iFFgg. 1) (ikBe same
omtted in Fig. .5. Meanwhile, Fig. 6 shows a second
appbbés guraat Fﬁ!@sexaﬂma&ld ob tdesdroma end k) andthee three
nmessage processing section 14 shown in Flg 1.

trahosk tvdies not ed HiigH M 1,he dr %u%g:etdhe(kﬁﬁrltﬂ—@?ﬁ 1nh the

corresponding to the case in Fig. 2 are denoted wt
e anat one FRa e e SR B R R R e e
ohe, reyer® ’°§ Eecs%%??%ﬁﬁgﬁelgs“:?héf%%éﬁ. T Bl gesspoe
prédiddinly JDR JIPSSPYePiacessl 19 38°LHAN 1L han sour.

Further, it is possible to mount only one transceiver
in the message processing section 14. A configuration example
of the communication device 10 mounting one transceiver in the
message processing section 14 i1s shown in Fig. 5.

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

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

- will arbitrarily be omitted.
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than one, transceivers 611, 612, and 613, an AND gate
62, and the sanme nunber of resistors Rl, R2, and R3
-as the nunber of the transceivers 611, 612, and 613.
The wired I/F section 51 is connected to each of the
tran vers_6 t hr ou wi.th the SIGOUT |ine.
Furtﬁ[ L" Mo el PRE SR 1 r S EOPEOSB Rty Horeless
éga f th%\;L n%ﬂscelvers 61, through 613 with the
GoGHoRe 3 AnchdhaNBirgs: &/62 Semtdon Ple wiralheFF the
section 51 supplies the wireless |I/F section 31 with
MAHFEIGR LTI Beebiprdih i heompasscer f Ehseegmamely more
t hrough 613 via the AND gate 62 and the SIG@ N |ine,
thamdongyuppFaRsce iee 19 friscehinr @16l 61t hraudi B 13 te 424 hand
SIGUT Iine with the data supplied fromthe wrel ess
the/ paBechdhe810f Speeidtieed IR, Rbe awd b bbFtbechimheblof
transmts request data requiring conmunication with
thehérenansteever 61{herlei nahtleblarbitrarily referred to
as a noticed transceiver) intending to exchange data
out Bhethiredir BAFt s@misCan VET Si$ loonhddsght & 182y act hehe
SIGUT line. Further, the wired I/F section 51
trapseeiesrs helr ebpongd Glansiad ted Bydowe nehkcedrurther,
transceiver in response to the request data via the
thél Giddd ne/rankddiorAND10at & Génnllctaould Redipt 8¢ the

here that the request data transmitted by the wred

- tréﬁ&céﬁ@éf@%ﬁltﬁﬁeugﬂcbPQ%J&?@ <§Wl girpaly daha v:ffg _the BND

(including a command) the wred |/F section 51

st SAT SRR U, Lol ST o o
1/ 3 MGBnt BE with the data transmitted from the transceivers
61, through 613 via the AND gate 62 and the SIGIN line, and
supplies the transceivers 61; through 61; via the SIGOUT line
"with the data supplied from the wireless I/F section 31.

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

It should be noted here that the request data transmitted

by the wired I/F section 51 can include the original data
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original data the noticed transceiver intends to
transmt to the wired I/F section 51. Therefore, the
wired I/F section 51 and the noticed transceiver can
exchange necessary data by the wired I/F section 51
transmitting the request data and the noticed.
Cncdpddaioy ey amadid )t tihfy ieed ebponsectbor helr éghesds to
data. The transceiver 61i (where, i=1, 2, or 3) is a
trg@sHlitpr beesBitg ngdiiced f braveaeiveki ngande tdgt aresponse
processing function for processing the data (the data
tragsgatdgdbyby heéheeanotietd toemmesioati onaby il ude the
function) targeted by the comrunication of the
onilriekdsdata Rsectdtdredil trandchasebatntahdly td heasnangt to
configuration as the transceiver 4/. shown in Fig. 2.
thet wilred| d/Besaotidnt fint tIhe tafansgeither whtieddirffesaction
from the transceiver 41li in lacking the bus right
S1nanagerenbtseetl Ohand@d ivdrtiidahebxchbBffetiecd 4 ANSE elater by
41i shown in Fig. 2 intends to exchange data with
thetier&d reg éé&ﬁ@@tmoeréﬁsﬁﬂtm% tHd @BhueBE de#sa lahd the
obtains the right of use of the SIG@NIline to

no€XeBangean st Had A tMahlindi e 1higoPhe et ddn sNQY €88 LB8uest

transceiver 61li, in response’to (thewred I/F section
daPd_of) the front-end 12 transmtting the request data
addressed to the transceiver 61i via the SIGOUT |ine,

Ly crRib PGl EREPTRE, Rhia! NEoaest daa 1 & (B

réggsdfta %%phan e.mﬁtg tE fraont-end 12 i n.which ion
orbOFaE T4 e ARoner Peh P it ppale FrbmiinedthitbErer
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 ke noted that the transceiver 61; differs from
the transceiver 41; in lacking the bus right management section
42;. Further, when the transceiver 41; shown in Fig. 2 intends
to exchange data with (the wired I/F section 32 of) the
front-end 12, it obtains the right of use of the SIGIN line
to exchange the data with the front-end 12, whereas the
'transceiver 6l;, in response to (the wired I/F section 51 of)

the front-end 12 transmitting the request data addressed to

the transceiver 61; via the SIGOUT line, transmits the response
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41i shown in Fig. 2. The AND gate 62 is a three input

one output AND gate whose output termnal is

connected to the SIA@ N line connected to the wired

I/F section 51. Further, the ith input term nal of

the three input termnals of the AND gate 62 is
tocbhfeEEEHCPD dalta eFir rdie GTIGHE ltingnsodi vhe BNP gate 62,

which the SSGANIline is to be connected. The resistor
theireby peplprmipg ridse slafra fexchsulds mwgtbpthhefronh-engut2,
~termnal of the AND gate 62. Specifically, the voltage
inwhiggh phénH theveranscapper éd; diof fenes feomithal toénsbeiver

resistor Ri, and the other termnal thereof is
41¢ovimeen ech tRig.he€ .connecti on poi nt between the

transceiver 61li and the ith input termnal of the AND

gat eTh& ANThga t¢ asTeiaveh rédii niph tasiangeput mISRlgattRewhose

terminal, to which the SSA@N line is connected, to
oueptibeteani MPeN Siciredted t& @nRd8dcsiial enéNeconnected to

accordance with the data transmtted to the front-end

thdZindd shoukdcbeonaded tathbhe tRanseLiiveLt6ibrmifal of
arranged to set the termnal to which the SIA@N I ne

thé SthENeEu@d + EPmb P t ngod '
exchanged w tﬁ trﬁghg%?oﬁ?-gtﬁ% ]%]2. %grggo?é?cbﬁn?ﬁ%ed ko

a CORGHAd 100 A %g@hkfgngEgiyé?négeh¥ﬁgh?éh Fg86§lqg& %%EF is

perform the data exchange wth th ront-eénd

vV, vel of the ith input term nal of the AND
co sy e L

set to the Hlevel corresponding to the

+V, - [ :
VO'Hﬂ%?re¥1§¥o£W%_E%'A ﬁﬂil*&&?%ggggtgg'for pulling up the

ith input terminal of the AND gate 62.

Specifically, the voltage +V as the H level is applied
to one terminai of the resistor R;, and the other terminal
thereof 1s connected to the connection point between the
transceiver 61; and the ith input terminal of the AND gate 62.

The transceiver 61; is arranged to set the terminal, to
which the SIGIN line is connected, to either an open state or
a grounded state in accordance with the data transmitted to

the front-end 12. It should be noted that the transceiver 61;
is arranged to set the terminal to which the SIGIN line is
connected to the open state when no data is exchanged with the
front-end 12,

Therefore, in the condition in which the transceiver 61;

does not perform the data exchange with the front-end 12, the
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As a result, in the case in which no transceiver of
the three transceivers 61, through 613 perforns the
data exchange wth the front-end 12, the voltage

| evel s of the three input termnals of the AND gate

t. H th t t .
VRIS I ELoBE ik B PobBE herbiRD: o thé Bl oats, 62 15
! o th j [
s EoTH 1090T b deErRtet rifera i 0D the ug-uo
&3+ gomgmences the data exchange with the front-end 12
the noficed transceiver, the noticed transceiver

61; sets the terninah to which the SSGANline is
conné&t Bd- 8 e 1BpEResEate 1ot whAEh BP duraRtretEgk ofnthe
accordance with the data transmtted to the front-end
thpee, LTaRECT Bets dblovEnToneh @hepnpfpred thassde eachang
6li sets the terminal to which the SIGANIline is :
witinhBet BEP o et Idpeirhst ypdtame tevekntof fihewshireeoighut
the resistor Ri, and as a result, the voltage |evel
tegpippdsieh thepdiiDt erhenal ofe Ed AND pattché2 hevedpsthus
the Hlevel, nanmely the voltage +V. Further, when the
theophtpdt termiuel vef Bk 2961 gattke 6Pebstbakst ehshiichevel .
the SIA@N line is connected to the grounded state, a
cur reémt thieowstlidw obglndt, heinr ehieSt @disd inaNghBsShaany one
result, the voltage |evel of the ith input termna

trafhsthivaNDegat ef 62heeqoimse theadsdEMRlns Woi LhehSobd8 615
G\D (ground) level. 52 As descri bed above, the voltage

colveyete Othbhixdd ExERBY eﬁi%‘?ﬁzl‘i@!fr@ﬁttgﬁdﬂ LIMR B3 iced

varies between the Hlevel and the L level In
tr@:@§@éﬂ%¥§,€ tWet Ho{:h@egaﬁﬁaﬁ%i%f %%9 éé@é“sc%%' ¥E€lminal to
-which the SIGIN line is connected to the open state or the
"grounded state in accordance with the data transmitted to the
front-end 12 as described above.

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

GND (ground) level.
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61li transmts to the front-end 12. Further, since
ot her transceivers of the three transceivers 61,
t hrough 613 than the noticed transceiver 61; do not
performthe data exchange with the front-end 12, the
voltage levels of the two other input termnals of the
AND §5t éesepibedmhdve i the npltaver hénal dedbreitheipput
| evel as descri bed above. Therefore, the voltage

tepajaplopf tthe 8lPpuate énvvaaliesfbetwmeniibDeghtlewd and the
vari es between the Hlevel and the L | evel

L devedspondiagrdanctdevivd] ttage dadeelhef nbhécetihtrapsiteiver
termnal of the AND gate 62 varying between the H

61} evsdnsmit ¢ heo LtHevidlont -tedngs 1the data transmtted by
the noticed transceiver 611 is transnmtted to the
fronFueted? vidntde SIKEN | tAgnsO8DLEELd o 0 tHE three
output term nal of the AND gate 62. Hereinafter, the

trpnocesseps 4heckbeghld; $86hi ORe Hot ShOMVE o sl ve® 61;
will be explained wth reference to the flowhart

do SHOMWhé RArdid - the ATIUEKRIGHRAL WiRe RAY 9Pﬁn££éﬂa‘0f2 Veéfne

61; of the three transceivérs 61, through 613 nounte

voPPadda 33298 t@{eoﬁﬁésn‘:jﬁ?lgeirnﬂ\iighjcOfbxi]{néﬁaslsaogq{lae&ﬁfh gate‘_

transcei ver, in the case Ich t Wre
' Y { it t he.
o2 3951 Sl et ytea | AR 2181 R0AS, b\ id e

abdg@nsmts 53 (outputs on the SIGOUT |ine) the request
data including identification for identifying the

0SS AT PLLLA e 8 TS Bty o
the AND gate 62 varies between the H level and the 1L level
corresponding to the voltage level of the ith input terminal
of the AND gate 62 varying between the H level and the L level,
thus the data transmitted by the noticed transceiver 61; is
transmitted to the front-end 12 via the SIGIN line connected
to the output terminal of the AND gate 62.

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

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

noticed transceiver 61;, the wired I/F section 51 transmits
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noti ced transceiver 61li. It should be noted here that
.each of the three .transceivers 61, through 613

nount ed on the nmessage processing section 14 is

provided with identification (I1D) capable of

entlfylng ht’ and the wired |/F section 51 transmts

(HET e it " BAEL CPRY) Jdiy t FRei dERLRFtcAdton bRcinging

notlced transceiver 61li via the SIGOUT line in the
tagngd T3t iphiqfet dophi f ibngithedn ot Fred sepbRCELYeRh bhvia

one_of the three transceivers 61, through 613 nounted
th@nsgﬁ@Uﬁe%%%%éil§P@c§§§Pn§2%ebm|QWﬂem1ﬂQ§ sellééngdons the

the noticed transceiver is determ ned, for exanple,
nojdggedirgneeeiver coht.rol by the controller 13 (Fig.

1) perforned in accordance with the user operations,

or baSedstonildht het ravised t thedtof r ohman exdter ndl NRE three

device supplied fromthe wireless I/F section 31.
trahseeivhes flocessowsh the neheetdn iHe peesagdsptdcéfieing

step 522, and the wired I/F section 51 judges whet her
sectiontl4the proeided wiash OLgen f £EhcAaidl ViIdhe Wi ddor

period previously set as a tinme period for waiting
idéwtifying ebponsel the thierdequestsdat drhas ed@é??sﬁ‘ldlts the

after the request data has been transmitted in the

re@ﬁéﬁt5aéta|ﬁnb&uﬁ%nbu@wﬁjI&Eﬂtffﬁ%éﬁfghogf has notlced

occurred in the stéep 522, nanely i1f no response t

tréﬂ?céﬁpékesél ELE! Eﬁ&u;éféou%ﬁ?ﬁfeoiﬁ E X\?éé | 8 | perl od

has el apsed ‘because or exa

e O s A R e of the
thrteetar %Pﬂ&?efxpeers 61, through 61l; mounted on the message
processing section 14 is selected as the noticed transceiver
‘is determined, for example, according to the control by the
controller 13 (Fig. 1) performed in accordance with the user
operations, or based on data transmitted from an external NFC
device supplied from the wireless I/F section 31.

After the process of the step S21, it proceeds to the

step 822, 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 S22, namely if no response to the request data returns
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process. Further, if it is judged that the tine-out
has not occurred in the step 522, it proceeds to the
step 523, and the wred I/F section 51 judges whet her
or not (the data as) the response has been

b%ansrgf?ted via the SIGN line. If it is Jud%ed in the
PﬁéFlPﬁeP?&%n%%s HEAP 3RS HSEa SGranom FEaBPLe,

thereto |t returns to the step 522, and the sane

EhS QIUSCSS PESAIAISF potif disnetPt Hepwnifadron FibehBessage
if it |s Judged in the step S23 that the response has

PIRSET SHrgn3ps 1@ i athperigied WV Fisnst ipanBlycdfmiptes the
noticed transceiver 61li identified by the

PIicg&sSi-fi cation included in the request data the wired
I/F section 51 has transmtted in the step S21 has
transuirthed, t hé ridsponsgudgadt hbaANPhgatte - owtnchadenot
SIA@NIline in response to the request data, it

ocproceddsn tthe shepsiZd, SG24prandetibedvichedstép $ETL @@ the
51 receives the response transmtted thereto via the

wiBk@ N/ Fisect fan t9lerjudgesl OhEBhar NEE a&Sar jt HY eSS asyChhe
as transmtting the response to the wireless I/F

respohkenhdi, basd teimdmpt ©sd thea PFIRC eSS dRscr i bed
above, since the wired |/F section 5I transnmits the

requestigats jl.ﬁ!é;}é&ﬁ'l@lg tie drdenkbhi eakEOopLYI f‘esﬁgﬁse has

SI GAUJT i ne, recei ves the response the notitced
not rl?élé“r@ %'r\é%rsmgwl_'teﬁd@ﬂéfétgd Y Lheddeps 1{&&9 %tt'e?)nﬁ22 and
i ncluded in the request data transmi
I I re ues
th%e%)l{r%ss %g%és I eSSItOLg cegan%egd]ts} rl?el[feoexa rescahfteTrhr ee

tr arﬁff‘tl.heez[ Sl% it t1rs1rjoul'<l:g_q c? stgp% %l 1I:h¥t che response
has been transmitted via the SIGIN line, namely if the noticec_i
transceiver 61; identified by the identification included in
the request data the wired I/F section 51 has transmitted in
. the step 821 has transmitted the response via the AND gate 62
and the SIGIN line in response to the request data, it proceeds
to the step S24, and the wired I/F section 51 receives the
response transmitted thereto via 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 6l; identified by the identification included in
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transceivers to the one SIGOUT |ine and the one SIG N
line, respectively, and to allow the one transceiver
61i of the three transceivers 61, through 613 to
sel ectively communicate with the front-end 12 (the
t\M red |/ gection 51). Therefore, it becones possible
Ko TPERPPZedthe © it AtPoRPEeVIEEN shibhe dd FREPONSE to
communi catj on device 10 shown in Fig. 1 having the
thenkeaiont Jeid 15t RGCHmEs B Hale e Rerrect; diaF example,
comuni cation and a plurality of data processing
thge\ilZes GIRPSER1ITHES t AtecthFangkeitder 568 BRhiRMGHY of
613 connected to the front-end 12 for processing the
trgacgetdpget 0 bhettree THHHNildats endfthehenkr BREIBNYine,
12. Hereinafter, the process of each of the
respantcvelyr sargl Lo ahkoughe6d®: shawscien vErgs ;60 fiithle bleree
expl ained with reference to the flowhart shown in
trehgre8veWheli b rnoeghe§l; dat saledtriandy chaduhheaetowith
via the SIGOUT line, in the step 531, each of the

ther ansnererds1Bl{thé hwodtgh BB seceimessihe request
data and judges whether or not the request data is

addrpiseegiféce ) t setf basefledn phesibdentidd catdNize the
included in the request data. If it is judged’in the

cofh@Ri SBdi dhalevtike §€OMAS! tRRmuu iRk 12ddi&s5@d 100shown
itself, it returns to the step S31 when new request

indat@ hSshhiangmid edhd %g%ﬁ‘:oenanib tf@rl: i hé)?{nqi%gsf_}tle ;‘:’rgear

is repeatedly perforned thereafter. _
€149 LR SO A L o BMERCBLS evices
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.

Hereinafter, the process of each of the transceivers 61,
through 613 shown in Fig. 6 will be explained with reference
to the flowchart shown in Fig. 8.

When the request data is transmitted thereto via the
SIGOUT line, in the step 531, each of the transceivers 61
through 613 receives the request data and judges whether or
not the request data is addressed to itself based on the
identification included in the request data.

If it is Jjudged in the step S$31 that the request data
is not addressed to itself, it returns to the step S31 when

.new request data is transmitted thereto, and the same process
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included in the request data is the identification of
itself, it proceeds to the step 532, and the
transcei ver (the noticed transceiver) 61i identified
by the identification perforns analysis of the

.re dat a, an erforns the process correspondin
l% og%kﬁgegt}%@ﬂ tpeol?‘é‘j%%becg%éﬁ’fﬁa&tel%anel y, for exgrrpl e, )
~the ocess such as retrieving stored data_ and

| ncl G b thaSrHissE ANt e 156 SPegabehadathe THEBRST

dit proce&&s to the step S33 fromthe step 532, the _
Hot i t2dP9rERSeeAvEP biFelfanaamedyt A€ tospdsisatidicasion

. request  data via the AND gate 62 and the SIG@N |ine,

inmddest Afnbberequpstpfatasss thscadahngfioat henapdveself,

. processes, the response transmtted by the noticed

- 1% pPERSEEPVetC alie istepedd? v ethdhehbranscetiver F tdhee hiotd ced
51 in the step 524. It should be noted that although

tneme cetivea )t ridns ddenei §1e81byt heudklefitl farea tivunbed fioktms
the nessage processing section 14 in Fig. 6, it is

. anpgysiilsl eof o timeuntedliddter datanunded s pefr for@nsael Vekscess
in the nessage processing section 14. However, in the

cocasepohdingntiongHOUure OE1 HTOHE HhNSHRI MY S5, ihasly, for
required to provide, for exanple, an AND gate provided

examphe, t heSapPoOEsYr eatBr WML rPEviAQULtheeld NS, agng
or than the nunmber of the transceivers instead of the

inélt\lﬁ)dgﬂtgeiﬁzin&?hgufé%sénsé Ne &l Ghe Oredibie S CRILAI N

transcei ver 61i out the transceivers 61, through

oL3 Foof TPVREcatg VoLV o Sk e o
noticed transceiver 61; transmits the response to the request
data via the AND gate 62 and the SIGIN line, and terminates
the process.

According to the above processes, the response
transmitted by the noticed transceiver 61; is received by the
~wired I/F section 51 in the step S24.

It should be noted that although the three transceivers
.61; through 61; are mounted in the message processing section
14 in Fig. 6, it is possible to mount different numbers of
transceivers in the message processing section 14. However,

in the case of mounting four or more transceivers, it is
n.fequired 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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due to the pull-up resistor Ri. Therefore, the voltage
level of the ith input termnal of the AND gate 62 is
not different fromthe condition in which the
transceiver 61; in the condition of not exchanging
data with the front-end 12 is connected thereto, and
accofFdrbbey, i1 Rige 6rahfceiogartaghn tisngeabved,61; out of
noeffect is exerted on the data exchange between ot her
ther brgeetsderer and 1 tiedugintlensd temokednwiid eolfiage Devel
shows a third configuration exanple of the front-end
ofithandht hpue ssagénpi o sheMNB gateofl bécehewnthe i level
Fig. 1. It should be noted that in the drawi ng the
dupot¢ i tins putarupspesils higr (R) .t NBhevstotd), fihg v310age Béeel
denoted with the sane reference nunerals, and
ofhehieiiraf iaputhecexphanaif ake AlbegLEOreMild not different
arbitrarily be omtted. In Fig. 9, the nessage
£rBh QERSSHNE SRS H ARHFCH Sh8itHdraided veOst | 41eQ tondeion
case shown in Fig. 6 except that the pulﬁ-up
ofFﬁ@tSEQE_ﬁaB%%S AetaPLathdede andrftutiier,y & $Wehedleq
is provided instead of the AND gate 62. The swtch 71

th®Bstd OUWnd %rc@o%t'i%gllgﬂfi%e lg&g%féerﬁcfeiwe%ﬂt- Siény%}&?ged,

of the four termn ot i'ne ~ cornecte

t i.red _l/ ion.51. In,Fig. st ecaond,

no’ BEAULE ™ < (xR o b LA, senthlBE) petFR RN qther
jtch 71 are, res tivel nected to 58 the

tr‘%)é%é haS ¢4 htjleto‘rsfcaﬁ?&te_i%]éfg 11, 612, and 613 to

whi &{] the SIGN |ine 'bs connected. Further, the

f our tH e iS1alf 16 %t RBOFSuR HRIFF na@ sl BFUE el Qv P le

71 ifs not connected to any . _
. of the front-end 12 and the message processing section 14 shown

in Fig_. 1. It should be noted that in the drawing the portions
corresponding to the case in Fig. 2 or 6 are denoted with the
same reference numerals, and hereinafter the explanations
therefor will arbitrarily be omitted.

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

- The switch 71 has four terminals, and selectively
connects any one of the four terminals to the SIGIN line
connected 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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lines. The switch 71 selects the ith term na

connected to the noticed transceiver 61j, with which

the wired I/F section 51 intends to exchange data,

out of the four termnals in accordance with, for

exanpl e, the control of the controller 13 (Fig. 1).
thehéarminelprof eblye adovrsiqiyars ttie, f fbmwchard @hota winich

Fig. 7 is performed in the wired I/F section 51, and
theh8Ipibdass iaccanmkaiged o tFaetheowctiae tf shoitn tiemmEngl of

8 is perfornmed in each of the transceivers 61
thehfought ABind heisof hehedatwa tetciange nbs penhecned to any

between the wired I/F section 51 and the noticed
linheanscei ver 611. Specifically, the data output by the

wired I/F section 51 is transmtted via the SIGOUT

| i neTh@ngdviited qaesyedctd de i tAotd BRthd T aNShRiMId &) the
Further, the data output by the noticed transceiver

no@ibedstfafr?é'bcé'ﬂxﬁélectl\{', 3w PE M e nel w:&ﬁéloe(it/@‘ngetzgﬁon 51
ith termnal and the Sl GJN [ine, and is received

1nEB§d¥"' ked éé&%gé' a3l dyr C8P ke agguirh%tehfﬁntaﬁ% in

dat a exchange ween the front-en

- ac{FRaAR MRTFR T AT HieTRORrLE oF g Sofiihtter
13aﬁFﬁ% ter, so to speak, and (the transceivers .611

ough 59 613 of ) the nessage processi ng section 14
acts,as a.slave, so to sp Furt her art _or_the

whol 8'9¥F |§)rr6)&éa§§ ﬁé:rc‘oagﬁga to the flgwghart shown in

- Fig. 7 is performed in the wired I/F section 51, and the process
according to the flowchart shown in Fig. 8 is performed in each
. of the transceivers 61; through 613, thus the data exchange
is performed between the wired I/F section 51 and the noticed
t‘ransceiver 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
not—iced 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 prbcessing section 14 shown in
Figs. 6 and 9, (the wired I/F section 51 of) the front-end 12

acts as amaster, so to speak, and (the transceivers 61; through
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by the wired I/F sections 32 and 51, and the

transcei vers 41, through 413 and 61, through 613

descri bed above can be perforned by hardware and al so

by software. In the case in which the series of

processes are perforned by the software, the program
6lgompogiegmtheagef pnaces s ing nstcldlced 1oant srax @plbees so

(conputers built-inin the wired I/F sections 32 and
tosepenkand the transceivers 41, through 413 and so on

to control the respective wired I/F sections 32 and

SO ORu@bHetheatpanscet e whdlle WU ebughp4d3eaBdpentonned
function as the wired I/F sections 32 and so on and

byt BBe tW BNSLaI NeEScdionkNEPUGIY 413 aRd 68 Wbansceivers 41;
respectively. Accordingly, Fig. 10 shows a

theebhotrad A 981X @061, ABs8PPREL MBI vPEah MR performed

conmputer (m croconputer) to which the programfor

byPﬁsfze&?}e%gaﬁ €. P85 1155 eI NGESSes lﬁiglécegggdiﬁbg%fchiéhe

i nst al The program can previous be record
scHL0 La8hetlos U ELERLLRSL LY BV 20L By PLOTIATTBRL e an
cobFSBHAT IR ARG L | B IS 1€ T crocomputers
(b BORE) SRR L DAL 0 B g
engOBPaEL st 25, 130 BBV TETONY, (DO S ene
reé;?é/c[% ive wr:{?:%gie]ti}Fc s%ic:?clé’ongr32a a%%rgg%rgdggé (’)crhe fransdeivers
41y through 413 and so on) function as the wired I/F sections
32 and so on and the transceivers 41; through 41; and so on,
respectively. |

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

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

Alternatively, the program can be provided by

temporarily or permanently storing {recording) in a removable

recording medium such as a flexible disk, a compact disc read
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It should be noted that in addition to installing the
programin the conputer fromthe renovabl e recording
medi um descri bed above, the program can be
transferred to the conputer via a wired or wireless
network in a wired manner, and the conputer can
ondgcaemeryhéCprYpmd mssyrtatangfteiraad (Moer dtiekbya dhgital
i nput/output interface 110 to install it in the
velrgialttilen diEEPROMDI05 a2 Inmadrive: icOnPiKIer .o £esématonductor
processing unit (CPU) (or a digital signal processor
mefbBR).) 102, a read only nenory (ROM 103, a random
access menory (RAM 104, an EEPROM 105, and the

| nput £ ogkpEld il edrce thH) ake senreshedot 9n§@§m19ﬁaefhe
via a bus 101. The CPU 102 | oads the program stored

prbﬁrhfﬂellﬁ{%é%@utéﬂq%ﬁw %QQOQEb&BerBéM&Q%}g%leum

en executes the program U 102 perfornms

degéﬁlﬂéa%%%ﬁz%s ao gog;ggmfé Qatrfa?hsf%%rd psdab c?é’rﬁ%@ﬁer

he DYOCESSES per contfligurations o

V1Q|9051 é&gégnﬁlﬁg §Q§gt€£9¥einlé wquglﬁg§ﬁéPOtegh the

that t e data exc ange w the out sl i'S per‘fo
t/out terf 110 ho
CO'?% ki F%&epfé%é'%giﬁ%ﬁ f}%satt.rsﬁs%efﬁsgpfﬁ%a%@%y
eps_.d f th )
th% trf%%au%ugﬁa eaBEott irto ngtotideagar i TSGRt TE-in

@Ellred to performin tinme series order along the
EE%F? OYescribed as the flowcharts, and processes

parall el processing or processing with
obngE§Pep§PﬂBPﬁ@Hrlﬁ gRirard biprocessing unit (CPU) (or a

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

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

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

computer perform  various processes are not necessarily
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or independently can also be included. Further, the
program can be processed by one conputer, t or can be
processed by a nunber of conputers in a distributed
manner. It should be noted that the enbodi ment of the
invention is not limted to the enbodi nents descri bed
regoaved bt pearfoye imdiimedserivar beaderf eringigM the norder
the scope or the spirit of the invention. 62 Wiat is
deekaiibed bS:tHe AlcwoNwAtept &na peytessédor (pegf prpangllel
near field comrmunication, conprising: a near field
proesBynhgad mo@@wsqaghaytngo jEeed) el e reRAMIAI §aEA Dlel
section for performng near field comrunication in

orelihhepeRlenOf y cormui £athon Awdeseq. an active node and
a passive node, the active node being a conmunication

nmodep§ Pfnd £ ansid b&b@%aﬁlatzén?y? gﬂfcfllétstée'gg b¥one computer,

el ectromagneti c wavé and no ng the

t che0 it .
oL HCRRELE Y pllpEace Ao ALY Rliributed
? gl ve node being a connunlcatlon node for

ran

smtting d?ta by outputtlng an el ectromagnetic
ol f’In Eﬁ%@???;z{'g sBeichEe f d%ﬂﬂe%tfftgﬁﬁa#ﬁﬁw%%iaon
s hiadns g%ﬁ&%&‘ﬁEmEPgé{“%ﬁﬁgﬂ%%%’hgé@@%&ﬁepuputbg%an be

t he, one of the plurality of devices, and an interface
MOt é’ra%&&@ VPR St wétﬁéar thpepgope or the spirit of

the invention.
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conmuni cation section wth data froma data processing

device for processing data targeted by conmunication

of the near field communication section, and

supplying the data processing device with data from

the near field conmmunication section; and one or nore
What thectlatmepr 9gessi ng devi ces connected to the

interface section by one output bus on which the data

output 63 by the interface section is transmtted,

and one input bus on which the data input to the

i nterfageceRfmin®Bak$ohl @RHICL! @dr PG & &l arie1d

processing device includes bus right managerent means
col@fini 4801 59, WOshbEl s Qg ot a state, in which a

vol tage |l evel of the imput bus is an unused | evel

represgnting; -ihat d put IS, nat , has

cont%nue for a pore eterm noerglé%‘}r%:cepglral ogl%get erm ned

using a r _ nd.for.setting the voltage

| evel of ta"’ﬂggugkgfd’t 4,50 ougéﬁa%%PHssee it To¥ befFbming

n use t her

SR nting that the.input bus is . eb
neg PARN T AT GREE BT 48 BTP e Prip e RIS AP arE opgtodes,
j udged thﬁt the state,, in whjich the voIIage<%§%§$ of
AN e HpUECBULNT & (RS IR dtP %y e et ton® $d9 @
the predeterm ned tine erio data processi ng

period. 2. A )
COPIR R P Th e HhnERT cHT 28581 heARY FiRpERJ byorakRutdtingh an

devi ce i ncl udi ng _
electromagnetic wave and modulating the electromagnetic wave

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

the interface section by one output bus on which the data cutput
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a near field comunication section for performng

near field communication in either one of

comuni cation nodes, an active node and a passive

node, the active node being a conmunication node for

transmtting data by outputting an el ectromagnetic
bywahe amdenbahe @teictdonhes 6l motsmoinagnit Badwave inputehols on

of a plurality of devices for transmtting/receiving
whG4hdaha,dared ihpatpas $iheeinpde fhekenge @ tCamiygnt eahs@bt ted,

node for transmtting data by outputting an

el ecwhemragneti ¢ wave and nodul ating the

el ectronmagneti ¢ wave in one of the plurality of

devi eas @t %Qécééﬁiﬁ@kibﬁﬂiﬁﬁ Ha¢ Buddls B0QtNYhtOhah A§ement

plurality of devices by |oad-nodul ating the
me8hact romagneti ¢ wave output by the one of the

plurality of devices, and an interface section for

suppl yi ng $he n16ad;.{d hib e ROmini 658 | s SECLT ofy Wit fen &

data froma data processing device for processing
vogéé etfé\%elt %‘E me 9 %&Qtllsognoﬁn&geec% R&QL lf Jl:ggglgesenting

co ni cat’i on section, and supplying the data

0 [ eviy with _data frgmthe near f.ie

th%%nﬁ%%?cg%@g% séﬁ?i&ﬁ "Plre dar ’pr%%%s§QQ§%E5$icefor @

C rising,bus right, agenent means, connected to
PIEREET R TS SR By CHREEGER G0 LBdse oR WATE Y HRST

gata output by the interface section is transmtted,

nd one input bus on which the data input to the

interface section is transmtted, for judgi ng whether

or not a sitQf €ettanghile voltage dgaelevtItnsg 1npat| ApGtte

bus is an unused | evel representing that the input
an piR-y&e nbeveks el rReeddgmd riert fidre alnput 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

64




predeterm ned tinme period determ ned using a random
nunber, and for setting the voltage |evel of the
i nput 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
dama, certdhechool paagel deeudddeof bé ey | apubmbusicedbiocs mbege for
unused | evel, has continued for the predeternined tine
trpersndd.tidg Aafet by dodOsuConmg g allicdt einagndatia wave and
processi ng device connected to a near field
mo@ﬂﬂﬁmﬁh@ath@neﬂ@&tﬁ@mé?ﬁéﬂﬂtn@a@eﬂﬁﬁ&nﬁ!%Edthe plurality
comuni cation section for performng near field

o FCRERPLEN £ BhH T 1 £ $8F £ 00 4k 2COMBNNE B b@%ﬂ@ﬂ@ﬁrallt y
an active node and a passive node, the active node

o8 Pcd®s HRPITHALAEG: O {RYe HOL1LLAPSHE LA L P dBER BYtput
bhe b 32

outputting an electronmagnetic wave an ating t

byekﬁeteﬁgas@ekh& %@N?ali? egehy0f a.pl urghity of

devices for tran ttlng receiving data, and the

passi ve no % [ C ation
transn1tt|%§ gta gyeoggyyg?|néﬂéﬁu8Peg% Qggﬁggar field
el ec romagqrfet c _wave i.n
0

colfff1 808 ol A s LA S S S R4 Rr’f?r%etsﬁlﬁ‘& “derice

ther of the pl f d
Fof GXFARATIA 19" EREOBFEEH RADED E=bA0R T prneag, £1eld

the one of the plurality of devices, and an interface
Co@%ﬁ??%ﬁt%%? §865F9PngaFH% fi8BP YRy d theo A cRFPERSSing

section with data froma data processing device for
deni e bk glatar £u0ay fEeeachy é@ﬁﬁdnp@rawahr:@mheseh@mon,

field
the data processing device comprising

bus right management means, connected to the interface
section by one output bus on which the data ocutput by the
interface section is transmitted, and one input bus on which
the data input to the interface section is transmitted,
for judging whether or not a state, in which a
voltage level of the input bus is an unused level representing
that the input bus is not used,. has continued for a
predetermined time period determined using a random number,
and
for setting the voltage level of the input bus to
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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communi cation section, and supplying the data
~ processing device wth data fromthe near field
~comuni cation section, the data processing device
bei ng connected to the interface section by one
out put bus on which the data output by the interface
isseheiwmdes tleardni héeed;ordricgiuene fomptite husdrtedniicled 6me
the data input to the interface section is
petriadsnmitted, the nethod conprising the steps of:
judgi ng whether or not a state, in which a voltage
| evel of the input bus is an unused | evel
representing that the input bus is not used, has

-cont Bnuede tR6A & o eaRhEk T ertbit bie agrcbctdroé@ﬁrﬂzg 8861 ce
usi ng a random nunber; and setting the voltage |evel

cofhetbedi BpUL Hé§rtEléﬂd'ébmﬁﬁhléé%ﬁ%nr&%Wf%%”EﬂéMh&fH§
the input bus is in use, thereby obtaining a right

use of the, h’é@ﬂ' £ P8Sq 'cfomhﬁlnl%alt @Qlege&‘éﬁg :}epéﬁ%ﬁnlng

in which the voltage |evel e I nput

nedp @L%‘id &‘ﬁﬁt{uﬂn pas £ th%iagléf rontehgf Q,ro?ndm%trﬁrc@tQ%gl I\chcﬁ@s ,

perlo . A programto be execute

-anCQQ'H? Hf\&ge angagf'%g%gc&éq 'ncge dev'%leﬁcgf;ggee%ﬁ %rbelng a

near conmun -on eV|ce

d nlc ction erf rn1n ear fleld
colph LA SAL! 80> EPan s LR B el s o
an_active nDde and a qﬁigéf nmode the active node

el et g e iR v Ea e ¥1019 thensheEEFRgRdaehiByave
._outputting an e]ectromagnetic wave and nodul ating the
in &k pS orBghEt TRl ey ©F FRVéseR Bpratprusml FEingfreceiving

devices for transmtting/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
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data, and the passive node being a communi cati on node
~for transmtting data by outputting an

el ectromagneti ¢ wave and nodul ating the

el ectromagneti ¢ wave in one of the plurality of

devices and for transmtting data in another of the
thel dedki tinpuh7 tof tlevinesrbyce oadetbohl £t | tgptideitted,

el ectromagneti ¢ wave out put . by the one of the

pl ur ahet yethodevbopsisang e | Htass age: section for

supplying the near field comrunication section with

dat ajhagimg wadenhdy egesst BYs€evecein LBk chr #6RITAG level

data targeted by comrunication of the near field

ofCHBTH RCGR! hRH 13e8H s cANTe SAPRIH G e ndat Rat the input
processing device wth data fromthe near field

bu%m%itcéééen RRCELAR nudh %diagiap?égé@éﬁhﬂgecﬁj \eCperiod

eing connected to the interface section by one

de98£ﬂ95399§sgﬂgmgiggné%ﬁféﬁﬁﬁéﬁ&néﬁg by the interface

section is transmtted, e Tnput bus on which

t he . interfac ection,.i.s o
trantar ¢ o s, oG TAET 250 PG bRl Ras b use
fs not a state, in which a vo

' in aet h r , [ta
1l oF4Egr b IR Thab oM DiniSun Favar st Cthéfey
representin hat the i_nput ., bus is not used,  ,has
Ob%%ﬁ%%eadrfl%ﬁﬂa%r%%r '%éd‘H‘?'hé"“ﬁeF%o’dt et BRAPACEhat
using a r.andom nunber; and setting the voltage_ | evel
the,State i ApuPBEs $oe aivlitRagsdevrdverl Flepr PHg thdkhe
the input bus is in use, thereby obtaining a right of
unysed deveHe Rapeonsdavet far thejprrdetermined fémstpgriod.
in which the voltage | evel of the input bus is the
unused | evel, has continued for the predeterm ned tine

peri od.
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 for transmitting data in another of the plurality
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5. A communi cation device for performng near field

commruni cation, conprising: .a near field conmunication

device including 68 a near field conmunication

section for performng near field comrunication in

ei ther one of conmunication nodes, an active node and
ofad¢aisd & @ ynDeled —hdeu Bet i v thiedel Het FehnadgnSonaTuaiveadhoput

node for transmtting data by outputting an

byekBet bpERgRELhE YRYLa BNy NDE Wi s | hha

el ectromagneti c wave in each of a plurallty of

devi ces fofp tindReFakbl 884t LS SHM QgPpgﬁiﬁg tﬂ@n&ﬁ% field
paSSIVe node be|ng a comruni cati on nhbde

colh8RASALEL LA %é@l%rpwleﬂt@é’tfé ey ﬂ%%&ggggﬁhbcdewwe

wave and nodul ating t ectronmagneti ¢ wave In
|+
fo? Hané%ots%ébﬁrgaégé%tﬁ Sggﬁ ﬁéoﬁ@ga_ggggém%ﬁﬁé 12d IR & g
h I f
RS RSaH i ! TBRAL, UG B b dieains

SeCtIO comunj catio

i n the ne [ ile d
ae TG I AR RSN R Boa8: ApHCRLuTToL Tbt Co S grion.
rocessing data targeted conmuni cation of the
end e Rt idis A 1680 PPoRO_ GREMSGPBH FAg iho i ace
£r00e33|ng deV|ce wth data fromthe near field
selomint € atRBnCsERYEF oRUS GRAWBAENOENRDAE LS A@Udatty the
, proceSS|ng devi ces connected to the interface section
iInfRr G GaGHdenbis bhandintht ede and #rsutpaut byster which
interface section is transmtted, and one input bus on
thepdadie tiowatte ithsutinte e sestiare isetriaosmisted,
transm tted,
-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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wherein the interface section transmts a request for
communi cation wth one 69 data processing device out

of the one or nore of the data processing devices via

t he out put bus, and receives a response the one data
processing device transmts in response to the

request fos reemibetdatd@mudidatien s@ptiohEor ferPorming
near field comuni cation device, conprising: a near

nehiref ¥k eDaBMALE AL EONOEEGE E9BhE BlorRES F NG AT orf & &,
communi cation in either one of conmuni cati on nodes, an

andetkyYeeMg8e aBdaaPpasky e "R e, t P8 a&&%Y@e niggﬁe bet Ny a

a conmuni cation node for transmtting data by

coRHhAYELE D8n aRoq8! ek ATBGNSLIE § V%la]%%d kfgadcsah@;%w@iﬁ& €an

el ectromagneti c wave in each of "a plurality o

e1dB¥L6RSGHOE: & Watntdi ﬂgé{lf&?i%{ | NG\e ggtg%?:g;%ﬁgghg%ic wave

passi ve node pelng a conmuni catton no

int£205 'Hft tai ﬁ%%g‘?%?}: ?éoft’)l'geqytcteisn ootk El;[ gﬁlig@g&]?%é%enjéving

wave and he el"ect romagnetT ¢ wave

daPh, L OSAPLHESbabk vl piS F23:30S [ SRS Wb o

n" anot hér "o
| oad- nodul ati,ng.the el ectronagnetic wave output b
crefERTRng YAt MRt tRouaD: ebect anedher ke cre g and

ection fqr supplying the near field comunjcatjon _.
nodefat G0 vitin SdAGE TGS st ¥ageoiBsSNAgoHetie Pl plity

processi ng data targeted by comunicati on of the near
of fiplLEes AT Eqrnemidddnidaiatahn anaipien ag thiseo Batal ity
.of %2%%%22'1239 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

69




device with data fromthe near field communication

section, wherein 70 the interface section is

connected to one or nore of the data processing

devi ces by one output bus on which the data output by

the interface section is transmtted, and one input
daltas paivcowisisdhgt i vdatea dutpulf tithd hend nberhace secthendata

is transmtted, and the interface section transmts a
pricegdeshgl aeveesBURigathenowt pfit opes, dah@ processing

device out of the one or nore of the data processing

devi ces Vi fet8evOylPHishiSse 2RE &:8€ BY8SpPod &SPANP evice
the one data processing device transnits in response

trbBshie s foteshbohak @QQﬂﬂﬁkégﬁé§§1fﬂracBHﬁ nhBRF{oRUSa the
7. A nethod for communi cation of a near ?leld
inp@fmMypLkcati on device including a near field
ommuni cati on section for performng near field

communi cation in either one of comunication nodes,

an active node and a passive node, the active node

being an gggnugicg%ion node for transmittin dalarg¥

out put ti ng an “ef t?%Wﬂﬁﬁﬁﬁ?E&%ﬁi = ahd o %ﬁ%%ﬁ ‘he

el ectromagneti.c. wave in each of a plurality of .

devi SaE For AL SAPEPAGAF L0R| TR HGLORACF PERAOFRANg near

, sive node being a communi cation node for |
fl?fir@wrﬁm@amra I8y eohfplit PRRP s WBR G GRefiPges, an

wave and nodul ating the el ectromagnetic wave in one
ackive heogpurtdld t§ 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 transmittiﬂg/receiving
data, and the passive mode being a cbmmunication 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 fronla data processing device
for processing data targeted by communication of the near field
communication section, and supplying the data processing
device with data from the near field communication section,

wherein
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of devices and for transmtting data in another of the

plurality 71 of devices by |oad-nodul ating the

el ectronmagneti ¢ wave output by the one of the

plurality of devices, and an interface section for

supplying the near field conmrunication section with

dat atheamtzedatice peotéssi iy cdeviece edf s guecocessdéng of the

data targeted by comruni cation of the near field
datanpunteatiog ¢eeldan, bynthes Wplpithgushendahfch the data

processing device wth data fromthe near field

ouCpURUsY Gld ORtSLEALOBectNE] QisNt FARsh I B&d AGth P ekl Ofiput
is connected to one or nore of the data processing

budedrCash dh ofige OHLRHL iBigmiton-MERD tRecdabae UHRUlPYis
the interface section is transmtted, and one i nput

trQHSmOPc¥hi chhghe data input to the interface section
is transmtted, the nmethod conprising the steps of:

transgd tiing- Ay d @%éﬂcﬁ—gf ace section a request for

conmuni cati on wth one data processing device out of

the one o YR I N&ARlA PEOCCRSINM A8 G85 WIfh one
t he out put us; and recet Vi ng by tche n eréf ace sectlon

- r . the,one dat ocessing device transmits
dafh " PRRISREIY CITTess ctibsbr FBP L8R EQECo vi g Fdata
___input.bus, 8. A programto be executed by a conputer
prQ%$s%m AR R v&%g%ﬁ YR o Sfuni@4k i on devi ce
including a near field comruni cation section for ,
per f or m ngeFeAFSi3 ELFPOBARUMTR QRRGIR t hPEPCREE 1oAIHFLCe

communi cati on nodes, ‘ ) )
transmits in response to the request for communication via the

input bus.

7. A method for communication of a near field
- communication device including

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

of devices and for transmitting data in another of the plurality
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72 an active node and a passive node, the active node
being a comunication node for transmtting data by
outputting an electromagnetic wave and nodul ati ng the
el ectromagneti c wave in each of a plurality of
devices for transmtting/receiving data, and the
o fPpassi oes BRdEs A1+me 1l £01Mg Rihead 1 &Rt raftey i c wave output
transmtting data by outputting an el ectromagnetic
bywawe R ofoekk abingat hey ebecddprmanetdfy wave in one
of the plurality of devices and for transmtting data

i n anot herypf tBe FRAlr abif Yon FodSYLEEFiRY the near field
| oad- nodul ating the el ectromagneti c wave output by

cofnﬂﬁngegt? n e lolﬁr @r&ithydﬂf_a %%%nf%ﬁi&tﬁggrggeisgtiﬁbf A& ce

section for supplying the near nmuni cat rron

FoRSHIA L A 2.L08TEA MRt AR 00e90 NG AOVEELOF c1a

ocessi ng targete conmruni cation o
field comrunication section nd suppl yi the data .
cotERal e GRUre8n (H HaTAR T oMY el ReSP A driPcossing
communi catjon section, wherein_the interfacesection,
AR IHAL T & 26T THF RGPS b1 eSO o GLRRsT g Lo
devi ces by one output bus on which the data output by

t he 'Hi%érifface section is transmtted, and one input
bus on which the data input to the interface section
i s theanskrrfage 39etippdranreoapteditsyongeor more of the
instructions of: the interface section transmtting a
dafauetessgng denhasisc &Y onewePtipohebdat @n pilvtel sting data
device out of the one or nore of the data processing
ouldei bysthe dnter fmapeediieon aandransmitted, and one input
bus on which the data input to the interface section is
transmitted,
the method comprising the steps of:
transmitting by the interface section a request for
communication with one data processing device out of the one
or more of-the data processing devices via the output bus; and
receiving by the interface section a response the one

data processing device transmits in response to the request

for communication wvia the input bus.

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

near field communication in either one of communication modes,
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73 the interface section receiving a response the one
data processing device transmts in response to the
request for communication via the input bus. 9. A
conmuni cati on device for performng near field
comuni cation, conprising: a near field comunication

andevitdechaviBgaadnaapabcelhd mOABYNLEAL hEOPi6€CHLA8 HOIng a
performng near field communication in either one of

cofNiBheabhORoBBAESr ARGl PR R PASSEMEIng an
node, the active node being a conmunication node for

elbbaRsRhbhbPdcdfd A RMAOMbAHTLE DEg athe RhRELORBYRRELE wave
wave and nodul ating the el ectrofmagnetic wave "I n each

inOkaéh RifHA Ewaﬁtge& efc%fesl tf%?”%%h‘sﬂnfx@éiﬁ%%&%%%ing

data, and e passive no ng a conmuni cat

dag?gc?hﬁarﬂﬁ@. r is@ﬁvgatn%c%\/ b%gﬁ”';ai :@ncgm?%n%ication mode for

romagneti ¢ wave an

netic.wave.in.qne of th lurality, .of .
crEhSRLECIRONE L o Kl ing am BeRtHRBrhbYcif vage and
luralit of devi ces by l.0ad-nodul atin he )
mo g S R STRaUE By % e GRE 8F the Plurality
|uralit f devices, and an interface section for .
of %%&Fﬁ!ﬁ%“f FRT e st Noctria mrl@a}qfé}?srs%étih&rpwwm
datg froma data processing device for processing

~of @&V&C@ér%ﬁtwdﬁw%ﬁﬂmn@aghwJcﬁcqwaf%@rtlfq gpHe output
communi cation section, and supplying the data

by il g mf ey idernad it Watfa devdmeshe anglar fiel d

comruni cation section; and 74
an interface section for supplying the near field

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

wherein

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

the program comprising the instructions of:

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

or more of the data processing devices via the output bus; and
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one or nore of the data processing devices connected

to the interface section by one output bus on which

the data output by the interface sectionis

transmtted, and one input bus on which the data

input to the interface section is transmtted,

wher éhe iesdfdce procesai Ngcdeving d Rebpdese aHi®ne data

right managenent unit configured to judge whet her or
prootsaiatatievits whagbmacyolhagespbeyel tof thberégpest for

bus is an unused | evel representing that the input

coﬁﬂ&nﬁ&aﬁ@bnuse.ﬁi,tlﬁ@sirgﬂmiEhh'@Sj for a predeterm ned
time period determ ned using a random nunber, and set

the voltage | evel of the input bus to an in-use |evel
representing that the input bus is in use, thereby

obt apni RY gk s@.0f: Lhe-d §“§ A fo 1t ] -
j udged thg?mﬁngEg?g?g,aﬁglﬁﬁigﬁh?ﬁ%h@o t&&?’ﬁ%ﬁ%f %%eld

CO%ﬁEnEEQHEOHPSCéﬁggﬁfﬁgynused | evel , has continued for

e predetermn period. 10. A data processing
field_conmmunication

device be. ected .to . a nea
devi%en%%%lﬁﬂ%ﬁgqgn$mﬁﬂl%ﬁﬁﬂ??(:%ﬁﬁﬁ% @ﬁﬁﬁgﬁ section
for performn ear, field comruni cation in either ong
of communi GAEFE HOdEETHRISEET 8 Thitte UhdOS RESKOVENG
no%e, the active node, being a comunication npde for

neqy Insich PRy kRt QP SBiphitte hgnaet EPRENRSRAGAERIROAeS,
wave, and nodul ating the el ectromagnetic wave in each

an FCl W Jreds t3pdfe RAATISE frde r alrser adhify meds By a
75 data, and the passive node being a comunication

COmyybLGpyion mode ror 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;

and
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transmtting data by outputting an el ectromagnetic

wave and nodul ating the el ectromagneti c wave in one

of the plurality of devices and for transmtting data

in another of the plurality of devices by

| oad- nodul ating the el ectromagneti c wave output by

the ome of nidwe plfuthtidatobrdeiseeng @i @ds iddmidacel to

section for supplying the near field comunication
theethtonfatd Bedat anfyypsha datp hes @eShindclleteCeatd ettput

processi ng data targeted by comuni cati on of the near

byf tReOinCOMFALYE Galitadnsestt h stk SUPRY Bfet N WalAs on
processing device with data fromthe near field

whG @HTHRE Qﬁﬂaoﬁnﬁﬁﬁtté)rthe t Be cdatid PEOCESSH NG @?‘éhgfﬁltted
conprising a bus right nmanagenent unit, connected to

the |;pterface section by one output bus on which the
data output by the interface section is transmtted,

and p ES I Lt 'E£%d¥%§@@§ﬁhdeb Sgda{ﬁcin8¥§ 0 %%Ejuaéght

interface section is transnrt con |gured

maﬁﬁggﬂgﬁto Pgtcgn§{8ﬁ§ed which a voltage |evel of
'S an”tnused | evel representing that

t he i nput bu s_continued f
predeterrn}ﬁ§? Qﬁ£ﬁﬁﬁw°5dn8§t@r%5?ﬁﬁfLﬁﬂ %lé%rﬁnEBﬁFage
1 fbe£ and, set the voltage |level of the input bus to
e‘éﬁ BE USRS IR Aés &t YRy Serat eVRe FﬁBE?SB%ng F’ﬂat
use, thereby obtaining a right of use of the input
the WNPYL jRus ¢ 5 pagedstRathas ongtimiued fornAi BRegfBermined
vol tage |l evel of the input bus is the 76 unused
tipeveeriodsdefopimined Yorng he prediae anmbesg tdnk

peri od.
' 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 commupication device including
a near field communication section for performihg
near field communication in either one of communicati_on modes,
an active mode. and a passive mode, the active mode being a
- communication mode for transmitting data by outputting an
electromagnetic wave and modulating the electromagnetic wave

in each of a plurality of devices for transmitting/receiving
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data, and the passive mode being a communication modé 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
cbmmunication section, and supplying the data processing
device with data from the near field communication section,

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

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

judge whether or not a state, in which a voltage
level of the input bus is an unused level representing that
the input bus is not used, has Coﬁtinued 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

16




unused level, has continued for the predetermined time period.
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