-1 SO6P1566 DESCRIPTION COMMUNICATION SYSTEM,
COMMUNICATION DEVICE, COMMUNICATION METHOD, AND
PROGRAM Technical Field [0001] The present invention relates to a
communication system, a communication device, a communication

method, and a program, and more specifically to a communication

system, a communication device, a communication method, and a

program which make it possible to achieve a reduction in communigg%%q566
time in near field communication. Background Art [0002] As a system for

performing near field commu i mple, an IC (Integrated
Circuit) system is widely kno%%ﬁ%ng%§§d system, a R/W

céRpaderAlriter) geperaies ap Gleaitorragnetic wavertedorm aaasalled: oy
RF (Radio Frequency) field (magnetic field). When an 1€ card is brought

close to the R/W, poweri& stippliedatothe RCGear by electromagnetic
induction and data transfer is performed between the IC card and the
R/W. [0003] As a communication protocol for performing near field

rec %T&Lim%%t&n dtyplcally represented by an IC card system, 2

100011
The present invention relates to a communication system,

a2 communication device, a communication method, and a

program, and more specifically to a communication system, a

communication device, a communication method, and a program

which make it possible tco achieve a reduction in

communication time in near field communicatiocn.

Background Art

[0002]

As a system for performing near field communication,
for example, an IC (Integrated Circuit) system is widely
known. In an IC card system, a R/W (Reader/Writer)
generates an electromagnetic wave to form a so-called RF
(Radio Frequency) field (magnetic field). When an IC card
is brought close to the R/W, power is supplied to the IC
card by electromagnetic induction and data transfer is
performed between the IC card and the R/W.

(00031
As a communication protocol for performing near field

communication typically represented by an IC card system,



S06P1566 for example, NFCIP (Near Field Communication Interface and
Protocol)-i is known. NFCIP-1 has also become an international standard

as ISO/IEC 18092. [0004] NFCIP-I specifies the following modes: an

active mode that is a communication mode in which each of a plurality of
communication devices that transmit and receive data outputs an
electromagnetic wave, and moduLatezs the electromagnetic wave to

thereby perform transmission of data; and a passive mode that is A506p1566
communication mode in which one communication device of a plurality o-TL

o COTIGANR deyica QuipULs a0 eleckiomagnelic wave and modulates,

the electromagnetic wave to thereby pe ransmission o a, an

prowdien janother gammunicatien gevicerof the plrality of gomypunication
devices performs load modulation on the electromagnetic wave outputted

intdyrihe omescommanitation adevictortherallogetform transmission of
data. A plurality of communication devices compliant with NFCIP-1

[00%bmmunicate with each other in one of the communication modes of the

acti ode he.passive m (such a communication _method is
dg\ss%é{?iggdin,%%rgégfrgg e, \é%Saﬁ%zlefggtjé%? ,&[b%r}ii:%gtionaBu%ﬁc:gajti%% mode

that-aidroper Nen2004:215225d9005 When-a cammunication-deyvica thay ¢
outputs an electromagnetic wave to start communication, and transmits a
commBrication devices that transmit and receive data outputs
an electromagnetic wave,. and modulates the electromagnetic
wave to thereby perform transmission of data; and a ﬁassive
mode that is a communication mode in which one communication
device of a plurality of communication devices outputs an
electromagnetic wave and modulates the electromagnetic wave
to thereby perform transmission of data, and in which
another communication device of the plurality of
communication devices performs load modulation on the
electromagnetic wave outputted by the one communication
device to thereby perform transmission of data. A plurality
of communication devices compliant with NFCIP-1 communicate
with each other in one of the communication modes of the
active mode and the passive mode (such a communication
method is described in, for example, Japanese Patent
Application Publication Laid-open No. 2004-215225) .
[0005]

When a communication device that outputs an

electromagnetic wave to start communicaticon, and transmits a



S06PI566 command via the electromagnetic wave is called an initiator,

and a communication device that transmits (returns) a response to the
command transmitted by the initiator is called a target, in communication

in passive move, a process called an SDD (Single Device Detection) is
performed, whereby the initiator identifies each one of a plurality of

targets existing around the initiatar. [9006] In an SDD process, the

initiator transmits a command requesting for an ID (identification) fafggp1 566
identifying a target. Then, the target determines a time slot for

comtEANgMitting @, tesponse jn.reply to the %J@.a@]% fregiﬂ“eed"g%%t h%%m, -

random number, and transmits a response including an ID tor identifying
and the tanget.at thedimingdivthedine slot detesminedsby thecrandem aumber.
[00071 Since the target determines the time slot for transmitting a
respegpensechy: hrasdomaiumberait spodsisiebto redace the preobability of a
ision that results from re;ge(inses‘from two or mare targets being

a1 {Eihortiad 8¢ e i BT He Same tihe'SloF 77 8 th8eiidre aPplBritFss

a1 Qldagets eist QoL he ptialorol0008L By/poelyn.d Eeshonse
transmitted from the'target, the initiator acquires an 1D included in that

whefepgonses apfiikiator identifies each one of a plurality of

targets existing around the initiator.

(00067

In an SDD process, the initiator transmits a command
requesting for an ID (identification) for identifying a
target. Then, the target determines a time slot for
transmitting a response in reply to the command from the
initiator, by a random number, and transmits a response
including an ID for identifying the target at the timing of
the time slot determined by the random number.

{0007]

Since the target determines the time sliot for
transmitting a response by a random number, it is possible
to reduce the prqbability of a collision that results from
respenses from twe or more targets being traﬁsmitted at the
timing of the same time slot, in a case where a plurality of
targets exist arcund the initiator.

[0008]
By receiving a response transmitted from the target,

the initiater acquires an ID included in that response, and



S06P1566 identifies the target on the basis of that ID. Thereafter, the
initiator specifies (designates) the target with which it communicates on
the basis of, for example, the ID acquired by the SDD process, and
exchanges real data with the target identified by that ID. Disclosure of
invention Problems to be Solved by the Invention [0009] As described
above, in passive mode communicatjpn, by taking into consideration
situations where a plurality of targets exist around the initiator, an SDR- o4 -~
process using time slots is performed to identify the plurality of targets,

the,

ideﬁggé%% exe ag%eecgg?nf%ga%!a %gg&*ge%PE%%%” the initiator and.

targets. [0010 ore, In passive mode communication accoréi%g”to

the NEGIPila ap:SRP4rogesssis phwaysperfamedevenwhen.foy examplecr
NFCIP-1 is applied to an application which assumes that there is a single

it cargetthatsoatmonicates witsthe inftiatdio Thersaftet scoxchiangé bf real
data is performed_between the initiator and the target. Accordingly, in

acAPLEETe Modd BomiumcatiTeatcofdify T NEFEIFG Sup fi'a G&rEinwith
f ication time i ' ven for transmitting onl

cne MLELSAmCROL e v o g ony

Discleosure of Invention

Problems to be Solved by the Invention

[000%]

As described above, in passive mode communication, by
taking into consideration situations where a plurality of
targets exist arcund the initiator, an SDD process using
time slots is performed to identify the plurality of targets,.
and then exchange of real data is performed between the
initiator and the targets.

[0010]

Therefore, in passive mode communication according to
NFCIP-1, an SDD process is always performed even when, for
example, NFCIP-1 is applied to an application which assumes
that there is a single target that communicates with the
initiator. Thereafter, exchange of real data is performed
between the initiator and the target. BAccordingly, in
passive mode communication according to NFCIP-1, up to a
certain amount of communication time is required even for
transmitting only a small amount of data.

[0011]



Embodiments of the present invention have been made in view of the
above-mentioned circumstances, and aim to achieve a reduction in
communication time. Means for Solving the Problems [00121 According
to a first aspect of the present invention, there is provided a
communication system comprising: arfi iitiator as a communication
device that starts communication by outputting an electromagnetic wave,
and transmits a cof[ng}?gld via the electromha,gnetilrc1 Wav%eaenvglj a c;tlaclirget as

i lments o regent LrventIlon Nav m in
a-Communication’ device that transmits a response tothe comimand by

view08d-madylating the electromagnetic wave, wherein,the Jnitiator has
means for causing a command where a first value is set in time slot
achidnfermatiente bedransmitethwhensafipassivermode communication and
simple mode communication, the passive mode communication is
MeangpeFfofmet! tHe passive ficde ¥8mmunication including transmitting the
command including the time slot information related to a time slot, and

ZvoL. . .
wOlT‘éCQIVIng a response to the command, the response being transmitted by

the target at a-timing of any ane.of.one-or more time slots and-including
an TD (ldentification) for identifying the target, to acquire the ID for
t herddentifgingthedearget -andidentiy the target by thetd the simplermode
~ communication including transmitting the command, and receiving a
LnitagponsetorthecEdmarit; the résporise Pefly S6afrafsritEt by #eé 1 on
by o&%%ﬁ%?ﬁgéwgygéyég]rg%gégggféwﬁggg% and transmits a command
via the electromagnetic wave; and a target as a communication
device that transmits a response to the command by load-

modulating the electromagnetic wave, wherein the initiator has

@

means for causing a command where a first value 1s set in tim
siot information to be transmitted when, of passive mode
communication and simple mode communication, the passive mods
communication is performed, the passive mode communication
including transmitting the command inciuding the time slot
information related to & time slot, and receiving a response tco
the command, the response being transmitted by the target at a
timing of any one of cne or more time slots and including an ID
(Identification).for identifying the target, to acgulre the ID
for ddentifyving the target, and identify the target by the 1D,
the simple mode communication including transmitting the
command, and receiving a response to the command, the responss

being



time slots and including real data, to acquire the real data, and means for
causing the command where a second value different from the first value
is set in the time slot information to be transmitted when the simple mode
communication is performed, and the target has means for recognizing
the time slot information included-in ghe command from the initiator,
means for determining a time slot for transmitting the response by a
random number, and causing the response including the ID for identifying
___the target to be . transmitted at a timing of the time slot determined by the
T R PURber WheH (et SlotinTorHta N RS the el vAI(E, aid o7
« ime MeBNSSOL cauUsIng the response inclyding-the real, data 1o, be transmitted
at a timing of a preset time slot, when the time slot information has the
and seeond Yaluec{ORL3]ylrcthe communication systeneraceerding toe:the first
aspect as described above, on the initiator side, the command where the
difIfrRvalde ’ITsetif the fifrle SRt ifforMaticn is tradnsmitteBsvifer? the
:n2oRESgVe mode communication is performed, and.the command where a
HEOSEESHT Valte differdnit trom the Tirst VAlug 1s setin the time slot
commi@rmation, isitapsmpitted-when, the simple mode commynication is-
performed. On the other hand, on the - 7 target size, the time slot
recoiidrmation included: insthe:commanck from the initiated is_ recagnizedyand:
when the time slot information has the first value, the time slot for
fromnéﬁgnmﬂﬁﬁiator, means for determining a time slot for

transmitting the response by a random number, and causing the
‘response including the ID for identifving the target tc be
transmitted at a timing of the time slot determined by the
random number, when the time slot infeormation has the first
value, and means for causing the response including the real
data to be transmitted at a timing of a preset time slot, when
the time =slot information has the second value.

10013]

In the communication system according to the first aspect
as described above, on the initiator side, tThe command where
the first value is set in the time slot information is
transmitted when the passive mode communication is performed,
and the command where a second value different from the first
value 1s set in the time slot information is transmitted when
the simple mode communication is performed. On the other hand,

on the



the response is determined by a random number, and a response
including an ID for identifying the target is transmitted at the riming of the
time slot. When the time slot information has the second value, a
response including the real data is transmitted at the timing of a preset
time slot. [00141 According to a second aspect of the present invention,
there is provided a communicatiofn device which starts communication by
outputting an electromagnetic wave, and transmits a command by the
electromagnetic wave, comprising: a first transmission control means for
cargfUA092 copmanduherea (sl yaus i setinime ot nformaton (s, . g
“be transmitted when, of passive modé commanication and simple mode
f ronCOMMUNication; the passive-modecommunication isperformed; the
passive mode communication including transmitting the command
infoipchuding the timeslof inffermatidmeelatedckto-atimes Slot, dnd- receiving. ating
~ response to the command, the response being transmitted by a target,
Ehe RRATRIPRSE commitieation device thaf araitsnfsiHe fespoidetotheronse
.. _-command by load-madulating the electromagnetic wave, at a timing of
MRy oheof gfnﬂje E())ftriOanoJr"((e;*J etrilrt%l“(3:-%31(3_‘&%%nbdq ihcliding an'-8 "IEaﬂareaﬁtTch%fio%)
the foridentifyingdhe target, to aequirerthe, IRHor ideptifyingthe target-and
identify the target by the D, the simple mode communication including
has trapsmittingthe zdommand; andoreceiving auespansé¢o the conemand,sthe
response being transmitted by the target at a timing of any one of one

transmitted at the timing of a preset time slot.
[0014]

According to a second aspect of the present invention,
there i1s provided a communication device which starts
communication by outputting an selectromagnetic wave, and
transmits a command by the electromagnetic wave, comprising: a
first transmission control means for causing a command where a
first value is set in time slot information to be transmitted
when, of passive mode communication and simple mode
communication, the pessive mode communication is performed, the
passive mode communication including transmitting the command
inciuding the time slot information related to a time slet, and
‘receiving a response to the command, the response being
transmitted by & target, which is a communication device that
transmits the response to the command by load-modulating the
electromagnetic wave, at a timing of any one of one or mors

time slots and including an



or more time slots and including real data, to acquire the real data, and a
second transmission control means for causing the command where a
second value different from the first value is set in the time slot
information to be transmitted when the simple mode communication is
performed. [0015-1 According to a third aspect of the present invention,
there is provided a communication riethod for a communication device
that starts communication by outputting an electromagnetic wave, and
transmits a command via the electromagnetic wave, comprising the steps
ro ($cgusinga commapd where  firstvalue s setin fime siot information .
to” be transmitted whén, of passive fode communicatidn and si pfe

1 fyedeLommunication, the pagsive made communication is -perfarmed,che
the passive mode communication including transmitting the command

1D, inckidinguthestimedsiotimformation refated ¢d atime slotaandretevingas
response to the - 9 command, the response being transmitted by a target,

commgRich 87 confftiiicatio d&vAcE Tt trahshhifs tHeFesponselts the SPonse

e ZPmANd, by logdsmodlating the lectramagnetic wave, at atining.of. .
*7&ny "one of one or more time SI6ts and inclu ing an If)‘(léeﬁ/tifléationj for

or mdentiying the target, to acquirgthgdD-foriidentifying-thetarget-andhe real
identify the target by the ID, the simple mode communication including

datatrarsniiting the commandrand receiving @ responsedo the command, tHes
response being transmittgdey thg target at a timing of an¥;ope+of one

command where a seccond value different from the Tirst value 1s

set in the time slot information to be transmitted when the

simple mode communication is performed.

[GO15]

According to a third aspect of the present invention,
there iz provided a communication metheod for a communication
device that starts communication by outputting an
electromagnetic wave, and transmits a command via the
electromagnetic wave, comprising the steps of: causing a
command where a first valus ls set in time slot information to
be transmitted when, of passive mode communication and simple
mode communication, the passive mode communication is
performed, the passive mode communication incliluding

transmitting the command including the time slot information

related to a time slot, and receiving a response to the



or more time slots and including real data, to acquire the real data; and
causing the command where a second value different from the first value
is set in the time slot information to be transmitted when the simple mode
communication is performed. According to a fourth aspect of the present
invention, there is provided a program executed by a computer that
controls a communication device,-wlsich starts communication by
outputting an electromagnetic wave and transmits a command via the
electromagnetic wave, the program causing the computer to execute a
rocess comprising the steps of; causing.a command where a first value.
comﬂ%ng 'tP@ é%spé%se Se n&)trapsmgg%?dng% 2] tﬁﬁ§6t’ wn¥ nois a
IS sét in"time slot information to be “transmitted when, of passive mode
conrGOMMUnication.and. simple-mede rcommunication, dhe passive made command
communication is performed, the passive mode communication including
by transmitting thei command: includingsthestime slatinforarationtrelated toa any
time slot, and receiving a response to the command, the response being -
one gy trRdsntited By the g stlat e timing of any Onefahe!8r more time
slots .and including an ID gd ntjﬁc,ationg for identifying _the target, to
Identificatinng Tor iden “ng the Targsgls, Lo acduirs the ID
( acquire the 1D for identifying the target, and identify’ the target by t%eﬁlb,
for the simple made.communication, including transnaitting the,ecemmand, and:,
receiving a response to the command, the response being transmitted by
the atarget whick isancominunication deviceithat transmits the response to
the command by load-modulating the electromagnetic wave, at a timing
comrFEhy G of BRE of Tdreitim@8leis™and hcldding t8EE data, 18 ackefecnse
.. the real data; and causinygeth_e comEnanCd where a _ -
being transmitied by Ul carget at & timling cof any one of one
or more time slots and including real cata, to acguire the real
data; and causing the command where a second value different
from the first valus 1s set In the time slot information to be
transmitted when the simple mode communication is performed.
According to a fourth aspect of the present invention,
there is provided a program executed by a computer that
controls a communication device, which starts communication by
cutputting an electromagnetic wave and transmits a command via
the electromagnetic wave, the program causling the computer o
exacute a process comprilsing the steps of: causing a command
where a first valiue is set in time sliot information to be
transmitted when, of passive mode communication and simple node
communication, the passive mode communicaticn is performed, the
rassive mode communication including transmititing the command

including the time slot information related to a Time slot, and

recelving a response to the command, the response being



second value different from the first value is set in the time slot
information to be transmitted when the simple mode communication is
performed. [0016] In the communication device, the communication
method, or the program as described above, the command where a first
value is set in the time slot information is transmitted when the passive
mode communication is performed, anrd the command where a second
value different from the first value is set in the time slot information is
transmitted when the simple mode communication is performed. [0017]
According to a fifth aspect of - 10 the present invention, there_is provided

“EERTHMMU ié??}fio’ﬁhﬁgﬁég %ﬁicﬁttra?ns%ﬁ%ﬁg aﬁinﬁf&foro 8§ a7+ cne or moze
+ 1mEOmMynication device hat siarts communicaion by.QUIPURING aye .+ i £y 1 ng

electromagnetic wave and” transmits a command via the electromagnetic
theWayegagespense o the commandshy-loadsmodulating thee target, and
electromagnetic wave, comprising, when the initiator can perform passive
idepfodey coptmupicationiinclutdngiiransmftingardomiimi ineluding time: on
slot information related to a time slot, and receiving a response to the

SCLEhmENd e FE5HGNSE bEity raf€initied BY the Commtmication &l © =©
=neakaiming of.any Qne ofpe gt mare ime, slots apd including.an R s oy

(Identification) for identifying the "communication device, to acquire the 1D
is forddentifying:the conymunication tdevice; andddentily the corumantcationes
device by
command by load-modulating the electromagnetic wave, at a
timing of any one of cne or more time slots and inciuding real
data, to acqguire the real data; and causing the command where a
gecond valus different from the first wvalue is set in the time
siot information to bhe transmitted when the simple mode
communication is performed.
[0016]

In the communication device, the communication method, or
the program as described ébove, the command where a first value
is set in the tims slot information 1s transmitted when the
passive mode communication 1s performed, and the command where
a second value different from the first valus is set in the
time slot information ls transmitted when the simple mode
communication is performed.

[o0171

According to & fifth aspect of



the D, and simple mode communication including transmitting the
command, and receiving a response to the command, the response being
transmitted by the communication device at a timing of any one of one or
more time slots and including real data, to acquire the real data, in the
passive mode communication, the command where a first value is set in
the time slot information is transmitted,-and in the simple mode
communication, the command where a second value different from the
first value is set in the time slot information is transmitted: recognizing
. means for recognizing the time slot information included in the command
“he ROFTHE initiater @11 first ransmiSsion coRtrof nfediefor déterminiig'a ©°
wns M sloLocansmiting e cespanse by 2 RARMLAUTIDEL, and gausing. ..
the response including the ID for |8ent|fy|ng the communication device to
starbe transmittedat:a-timing efthetime:slot, determined hytheyandemyye and
number, when the time slot information has the first value; and a second
trantrah$missionwoatrdl misansh forcdausingtharesponsedncluding thereabe to
data to be transmitted at a timing of a preset time slot, when the time slot

the fiffBfintior Had e SBCOHd Vahis: (0T8T ACcording 163 sixt'asfsect of
complERIESENLNvention, ;thete isprovided a commynication method for a

communication device, the communication device transmitting, to an
commiMUIOL :as,a communicationdevice: thal starts; cepuRWNICationdyng time
outputting an electromagnetic wave and transmits a command via
slot information related to a time slot, and recelving a
response to the command, the response being transmitted by the

g

communication device at a timing of any one of one or more Time
siots and including an ID {(identification) for identifying the
communication device, to acquire the ID for iIdentifying the

communication device, and identify the communication device by

- the ID, and simple mode communication including transmitting

M

the command, and receiving a response to the command, th

response being tTransmitted by the communication device at

jab)

timing of any one of cne or more time slots and including rzeal
data, to acgqulre the real data, 1in the passive mode
communication, the command where a first value is set in the
time slot information 1s transmitted, and in the simple mode
communication, the command where a second value different from
the first value is set in the time slot information is
transmitted: recognizing means for recognizing the time slot

information included in the command from the initiator: a



the electromagnetic wave, a response no the command by load-
modulating the electromagnetic wave, comprising the steps of, when the
initiator can perform passive mode communication including transmitting
a command including time slot information related to a time slot, and
receiving a response to the command, the response being transmitted by
the communication device at a timing of - 12 any one of one or more time
slots and including an ID (Identification) for identifying the communication
device, to acquire the ID for identifying the communication device, and
_identify the communication device by the ID, and simple mode o
£115 ComhidimBatich el qding transhfitting the cothinfaiit andeteivity & -°F
ror 185PODSRE 10 the command, the response being fransmitied by, the. ... . .
communicatiorn device at a timing o%fany one of one or more time slots
the aBdingludingreal data, to@equire the realkdatar Jn the passivermedecation
communication, the command where a first value is set in the time slot
deviipdornsation isttrarzsmitted] and i thersinple Indde commauication, the
~ command where a second value different from the first value is set in the
detefme e MikfdmTatich s Fanstitted: réctghizing thetime sfot infdrmtdtion °-
has i,‘_nl%ud{eﬁd%ig&thga%qdrgmanrg dfr%mstggcgp}igam determinir]lg gtime slot for.

L LIRSt : vﬁa STHISsS1Oo ontﬁ$@ means
transmitting the response by a random number, and causing the

for tesPense ineludingsthe | fornidentifyring the communigation deyice to be
transmitted at a timing of the time slot determined by the random number,

tranwhenttie tmesslotmfognatiorehas thefirst vatue; land, causing the time

slot information has the second value.

[0018]

According to a sixth aspect of the present inventlon,
there is provided a communication method for & communication
device, the communication device transmitting, to an initiator
as a commuﬁication device that starts communication by
oubputting an electromagnetlic wave and transmits a command via
the electromagnetic wave, a response to the command by load-
moduiating the eslectromagnetic wave, compris=ing the steps of,
when the initiator can perform passive mode communication
including transmitting a command including time slot
information related tc a time slot, and receiving a response to
the command, the response being transmitted by the

communication device at a timing of



response including the real data to be transmitted at a timing of a preset
time slot, when the time slot information has the second value. According
to a seventh aspect of the present invention, there is provided a program
executed by a computer that controls a communication device, the
communication device transmitting, to -12a- an initiator as a
communication device that starts communication by outputting an
electromagnetic wave and transmits a command via the electromagnetic
wave, a response to the command by load-modulating the
electromagnetic wave, the program causing the computer to execute a
BNY BPSceds BHpAsng e stdps of-henihe inftialor taFpéform passive
(zaefiode; communication including transmitting & command including time
slot information related to a time slot, and receiving a response to the
acqueemmand,theresponse being tignsmittecbhy:the communicationdeiae
at a timing of any one of one or more time slots and including an ID
i denfldéntificatior)foritertifying the véomniunidation devieatosactuire hedd
for identifying the. communication device, and identify the communication

COMIRYIcE by the T AR Simple Aidtie Corunicatio Heltiting tranditing
2 r@ggsoﬁg@%ndch@dcg%&%wag afespopse ta the sommand, the, response,

eing transmitted by the communication device at a timing of any one o
the OPRgRIMetime sletsiand includingealy data,d0-acspiredthedeal datandir =

the passive mode communication, the command where a first value is set
timejrpthet fintenslot inforaation s transSmitted, N cBipcthesimple nicdel. data,
in the passive mode communication, the command where a first
value is set in the time slot information is transmitted, and
in the simpls mede communication, the command where a second
%alue different from the first value is set in the time siot
information is transmitted: recognizing the time sliot
information included in. the command from the initlator;
determining & time slot for transmitting the response by a
random number, and causing the response including the ID for
identifying the communication device to be transmitted at a
timing of the time sliot determined by the random number, when
the time slot Information has the first wvalue; and causing the
response including the real data to be transmitted at 2 timing

a preset time slot, when the time slot information has the

Fh

O
second value.

According to a seventh aspect of the present invention, there
is provided a program executed by a computer that contrcls a

communication device, the communication device transmitting, to



communication, the command where a second value different from the
first value is set in the time slot information is transmitted: recognizing the
time slot information included in the command from the initiator;
determining a time slot for transmitting the response by a random
number, and causing the -12h- response including the ID for identifying
the communication device to be trapsmitted at a timing of the time slot
determined by the random number, when the time slot information has
the first value; and causing the response including the real data to be
_transmitted at a timing of a prese time slot, when the time slot information
an 1Ras the SEchd vafie [o01oF I tle comhniitatidn dediceSthe
communication method, - 13 or the program as described above, the time

communlcaLlon. LOULRULTInGg a Omagine )
Sbt m?ormatlor}/ In&u%ea In tﬁe comman(ﬁrom ?he Initiator 1s recognlzed.

trankheRs Whenthestime.slat information-has thenfirst valuesdhe ime slotifoe o
transmitting the response is determined by a random number, and a

the response ihelutdigiandbDJor iderdifying the ctargetis ¢ragismitted at thehe
timing of the time slot. Further, when the time slot information has the

Proggagbidvalted aTespsnse Yhefudity fHereal Hata P aRshitled Rt the- 9

- g@é%%og a_preset timhe slpétl.. t(;Ivantages 0020 Accordin%to the aggve

I iUwWHen T Init-atorocan perform passive mo
aspects OJf the present Invention,

communication including transmitiing a command ilncluding time

th

siot information related to a time slot, and recelving a
response to the command, the response being transmitted by the

“+-

communication device at a timing of any one of one or more tLime
slots and including an ID (Identification} for identifying the
communication device, to acgulire the ID for identifying the
communication device, and identify the communication device by
the ID, and simple mode communication including transmitting
the command, and receiving a responsze to the command, the
response being transmitted by the communication device at a
timing of any one ©f one or more time slots and including real
data, to acquire the real data, in the passive mode
communication, the command where a first value 1s set in the
time slot information is transmitted, and in the simple mode
communication, the command where a second value different from
the first value is set in the time slot information is
transmitted: reccognizing the time slot information included in
the command from the initiator; determining a time slot for

Transmitting the response by a random number, and causing the



~ improved communication can be performed. In particular, a reduction in
communication time can be achieved. Brief Description of the Drawings
[002'1 Fig. 1 is a diagram showing an example of the configuration of a
communication system that performs near field communication compliant
with NFCIP-1. Fig. 2 is a diagram illustrating a passive mode. Fig. 3is a
diagram illustrating an active mode.Zrig. 4 is a timing chart illustrating an
initial RFCA process. Fig. 5 is a waveform diagram showing the
waveform of a - 14 S06P1566 frame. Fig. 6 is a waveform diagram
illustrating an interval (delay time) between frames. Fig. 7 is a diagram

reSPeRGRing the forfrat bf & flame® Fig 87 a'diadrant iifustatifig H €po™
devi p(gOQ:eOSSD eFigrgrjl% ﬁ_dﬂ%%a@ éhQV\QQQl{%% f%’ﬁma::[rpé atg_%lgng 11&d uest

rame. Fig. 10 is a diagram showing the format of a polling response
dete lamedigy1ilisadiagram shawing alist of commands and -responsas.: ion

Fig. 12 is a flowchart illustrating an overview of a communication process
has impassive'modd.ue; and causing the response lncluding the
real data to be transmitted at a timing of & preset time slot,
when the ftime sleot information has the second value.

[0019)

In the communication device, the communication method,



Fig. 13 is a flowchart illustrating a communication process performed in a
passive mode. Fig. 14 is a diagram illustrating the communication time
required for transmitting real data by communication in passive mode.
Fig. 15 is a diagram illustrating the communication time required in a case
where real data is transmitted by a polling response frame, by using the
sequence of an SDD process. Fig. 16is-a diagram showing an example
of the configuration of a communication system that performs near field
communication compliant with NFCIP-1 and communication - 15

S06P1566 in simple mode. Fig. 17 is a block diagram showing an
or Exaniple of tHe ac%rﬁi‘@ﬁ?&ﬁ‘é?%g Fofmunitationfevice 11 Eigt 1835 &

inc &%ngdi?gr%@éh&\%%%§§ ef’_%%@%p%%f thr?igggf‘é%u aygnfgg%gnized‘ Then,
communication device 12. Fig. 19 is a flow chart illustrating the processing

whe®f @R initiator.ig: 20 s aflaw chartillustratingstheproeassing ofna target.
Fig. 21 is a diagram illustrating the transmission of polling response

sloframes asimg=arplurality ofitime skatonfg. 122 isea flowictrart Hustrating the
processing of an initiator. B ' S

number, and a response including an ID for identifying the

target is transmitted at the timing of the time slot. TFurther,

when the time siot information has the second value, a response

including the real datsa is transmitted at the timing cof a

preset time slot.

Advantages

(00201}

According toe the above aspects of the presaent invention,
improved communication can be performed. In particular, a
reduction in communication time can be achieved.

Brief Descripticon of the Drawings
(o021l

Fig. 1 is & diagram showing an example of the
configuration of a communication system that performs near
field communication compliant with NFCIP-1.

Fig. 2 is & diagram illustrating a passive mode.

Fig. 3 i1=s a diagram 1liustrating an active mode.

™
ja

ig.

fIEN

iz a timing chart illustrating an initial RFCA

process.

I“:j

[,J
e}
n

is a waveform diagram showing the waveform of a



Fig. 23 is a flow chart illustrating the processing of a target. Fig. 24 is a

diagram illustrating the transmission of polling response frames using N

time slots selected from among time slots #0 to #TSN. Fig. 25 is a flow

chart illustrating the processing of an initiator. Fig. 26 is a flow chart

illustrating the processing of a target. Fig. 27 is a diagram showing

another example of the configuration of a communication system that

performs near field communicatibnjc%rﬁpliant with NF'CIP-1 and

communication - 16 S06P1566 in simple mode. Fig. 28 is a diagraﬁ.p691566

illustrating communication in simple mode between an initiator and each
frameg a plurality of targets. Fig. 29 is a diagram showing a channel table.

Fig. 30 is_a diagram showing an.example of the configuration of a
QAU 51 oy BEFR B or e Wt fet SRR et TSHE
(de0Qde. g, 31 153, flay chartjliystrating the processing of an initiator. Fig.
3Zis a flow chart illustrating the processing of a target. Fig. 33 is a flow
clrattillustratingatheiprocessisgpofing the format of a frame.

Fig. 8 is a diagram illustrating an S$SDD process.

Fig. 9 is a diagram showing the format of a polliing
request frame.

Fig. 10 is a diagram showing the format of a polling
respense frame.

Fig. 11 is a diagram showing a list of commands and
responses.

Fig. 12 is a flowchart illustrating an overview of a
communication process in passive mode.

Fig. 13 is a flowchart illustrating & communication
process performed in a éassive mode.

Fig. 14 is a diagram illustrating the communication
time reguired for transmitting real data by communication in
passive mode.

Fig. 15 is a diagram illustrating the communication
time required in a case where real data is transmitted by a
polling response frame, by using the seguence of an 5DD
process.

Fig. 16 is a diagram showing an example of the
configuration of a communicatiocon system that performs near

field communication compliant with NFCIP~-1 and communication



an initiator. Fig. 34 is a flow chart illustrating the processing of a target.
Reference Numerals [0022] 11, 12, 13 communication device 21 '
antenna 22 receiving section 23 demodulating section 24 decoding

section 25 data processing section 26 encoding section - 17 S06P1566

27 electromagnetic wave output section 29 control section 29A CPU 29B
EEPROM 30 power supply section 41 antenna 42 receiving section 43
demodulating section 44 decoding section 45 data processing section 46
encoding section 47 load-modulating section 48 power supply sectignep1566

in simple mode.

Fig. 17 1is a block diagram showing an example of the
configuration of a communication device 11.

Fig. 18 is a block diagram showing an example of the
configuration cof a communication device 12.

Fig. 19 is a flow chart illustrating the processing of
an initiator.

Fig. 20 is a flow chart illiustrating the processing of
a target.

Fig. 21 is a diagram illustrating the transmission of
pcliing response frames using a plurality of time slots.

Fig. 22 is a flow chart i1llustrating the processing of
an initiator.

Fig. 23 is a flow chart illustrating the processing of
a target.

Fig. 24 i1s a diagram illustrating the transmission of
polling response frames using N time slots selected from
among time slots #0 to #TSN.

Fig., 25 1s a flow chart illustrating the processing of
an initiater.

Fig. 26 is a flow chart illustrating the processing of
a target.

Fig. 27 is .a diagram showing another example of the
configuration of a communication system that performs near

field communication compliant with NFCIP~1 and communication



49 control section 49A CPU 49B EEPROM 101, 102 communication
device Best Mode for Carrying Out the Invention [0023] Now, before
describing embodiments of the present invention with reference to the
drawings, a brief description will be given of NFCIP-1 (ISO/IEC 18092)
that is a communication protocol for performing near field
communication. (0024] - 18 SO 6F1566 Fig. 1 shows an example of the
configuration of a communication-sygtem-(system refers to a logical
assembly of a plurality of devices, and it does not matter whether orspetis66
individual component devices are present within the same housing) that

in Rerfgrmes peakfield communication compliant with NFCIP-1. [0025]
Herein, near field communication refers to communication that can be
peffopmed Svhen theddistanee: bietweert commuynicatimguadevieas bacames

. within several 10 cms, for example, and includes communication
s Lr5d FofRretE bEfVEEIT thedsings-6f Rbmm@itatitf deidesthat afgtihi ty ©f

contact with each other.
targetls.

Fig. 2% is a diagram showing a channel tabkle.

Fig. 30 is & diagram showing an example of the
configuration of a communication system that performs near
field communication in simple mode.

Fig. 31 is a flow chart illustrating the processing of
an initiator.

Fig. 32 is a flow chart illustrating the processing of
a target.

Fig. 33 is a flow chart illustrating the processing of
an initiator.

Fig, 34 is a flow chart illustrating the processing of
a target.

Reference Numerals
00221

11, .12, 13 communication device

21 antenna

22 receiving section

23 demodulating section

24 decoding section

25 data processing section

26 encoding section



[0026] In Fig. 1, the communication system includes three

communication devices 1, 2, 3. Each of the communication devices 1 to 3
can perform near field communication (NFC) based on an

electromagnetic induction using a carrier wave with a single frequency f,.

In NFCIP-1, 13.56 MHz as an ISM (Industrial Scientific Medical) band is
specified as the frequency f, of a carrier wave. [0027] It should be noted

that the communication system shown in Fig. 1 is not only applicable to

an IC card system in which one or more of the communication deviegssb 1566
to 3 serves - 19 S06P1566 as a reader/writer and one or more of the

other deviges-seryRs @< IC Garek bul,each-ofthe communication
devices 1 to 3 can also be built in a PDA (Personal Digital Assistant), a

PC tPersomat Competer) iaportable telephone, a wristwatch, a pen, or
the like. That is, the communication devices 1 to 3 are devices that
peffdfm A& field communication, and not limited to an IC card or

re%g%r/w&egﬁﬁn IC card system. [0028] The communication devices 1
to 3'can perform communication in two communication modes. The two

cogymunicafion neges aresa passiue communication mode and an active
communication mode. Now, communication that takes

41 antenna

42 receiving section

43 demodulating section

44 decoding section

45 data processing section

46 encoding section

47 load-modulating section

48 power supply section

49 control section

4S4 CPU

498 EEPROM

101, 102 communication device
Best Mode for Carrying Out the Invention
[0023]

-Now, before describing embodiments of the present
invention with reference tc the drawings, a brief
description will be given of NECIP-1 (ISC/IEC 18092} that is
a communication protocol for performing near field
communication.

[0024]



place between, for example, the communication devices 1 and 2 of the
communication devices 1 to 3 will be considered. In the passive mode, as

in the IC card system according to the related art described above, one of

the communication devices 1 and-2, for example, the communication

device 1 transmits data to the other communication device, the
communication device 2, by modulating (a carrier wave corresponding to)

a self-generated electromagneticwawe with data, and the communication
device 2 transmits data to the communication device 1 by SO06P1566
load-modulating (a carrier wave corresponding to) an electromagnetic

wavegenerated.y Hie eqmypunication-grvies, ] with dafa; 20 IQG6R1566

[0029] On the other hand, in the active mode, each of the communication
commexices 1iand 2 fransmitédata oy medidating: ¢a cailriey iwave assembly of

corresponding to) a self-generated electromagnetic wave with data.

2 Plouso} inhear fieRFdGimuricstiohbaded ormélEcieihagRetit: FditioRr

not 28 eseribed above, a device gt starts communication by outputing.an ..,
elec romagnetic Wave f?rsﬁ IL.e., a devicethat Bkes e infliatva in

hou&9AIMURigation, s feferred,o-as an dniatordnnearfield, compiiant
communication, the initiator transmits a command to a communicating

witiparkyCand-the communicating party returns a

[0025]

Herein, near field communication refers to
communicaticon that can be performed when the distance
between communicating devices becomes within several 10 cms,
for example, and includes communication performed between
(housings of) communicating devices that are in contact with
each other.

[002¢6]

In Fig. 1, the communication system includes three
communication devices 1, 2, 3. Each of the communicarion
devices 1 to 3 can perform near field communication (NEC)
based on an electromagnetic induction using a carrier wave
with a single frequency f.. In NEFCIP-1, 13.56 MHz as an ISM
(Industrial Scientific Medical) band is specified as the
frequency f. of a carrier wave.

[0027]

It should be noted that the communication system shown

in Fig. 1 is not only applicable to an IC card system in

which one or more c¢f the communication devices 1 to 2 serves



response to the command. The communicating party that returns a

response to the command from the initiator is referred to as a "target".

[0031] For instance, assuming that the communication device 1 starts
outputting an electromagnetic wave to start communication with the
communication device 2, the communication device 1 is the initiator, and

the communication device 2 is the target. [0032] In the passive mode, as
shown in Fig. 2, the communication; device 1 as the initiator continues to
output - 21 S06P1566 an electromagnetic wave, and the communigatiamnm s ¢ ¢
device 1 modulates the electromagnetic wave outputted by itself with data

as 10 therghy rpsmitdala fo thecmmypicatige deyice 2 1as,thg darget Jhe

communication device 2 load-modulates the electromagnetic wave
serodipuiteddyy the communication adevieerl Bsdhe targetwith data; therebyes
transmitting data to the communication device 1. [0033] On the other
1 tqaddCmtthe aefivetndde. &s sHowh iRFg. ( Bewhen e Bémbiication

device 1 as the ipitiator itself is to transmit (éiata the communication
Rt vl et R s S s SA TR

a winodulateshe glectromagnetic waveuith data, thereby e
communication devices 1 to 3 are devices that perform near
field communication, and not limited to an IC card or
reader/writer of an IC card system.

[0028]

The communication devices 1 to 3 can perform
communication in two communication modes. The two
communication modes are a passive communication mode and an
active communication mode. Now, communication that takes
place between, for example, the communication devices 1 and
2 of the communication devices 1 to 3 will be considered.
In the passive mode, -@s in the IC card system according to
the related art described above, one of the communication
devices 1 and-2, for example, the communication device 1
transmits data to the other communication device, the
communication device 2, by modulating {(a carrier wave
correséonding te) a self-generated electromagnetic wave with
data, and the communication device 2 transmits data to the
communication device 1 by load-modulating {a carrier wave
corresponding to} an electromagnetic wave generated by the

communication device 1 with data.



transmitting data to the communication device 2 as the target. Then, upon
finishing transmission of data, the communication device 1 stops
outputting an electromagnetic wave. Likewise, when the communication
device 2 as the target itself is to transmit data, the communication device
2 starts outputting an electromagnetic wave by itself, and then modulates
the electromagnetic wave with data, thereby transmitting data to the
communication device 2 as the targat. Then, upon finishing transmission
of data, the communication device 2 stops outputting an electromagnetic1 566
wave. [0034] - 22 SO6P1566 While the three communication devices 1
[003®3 constitute the communication system in Fig. 1, the number of
communication devices constituting the communication system is not
lindite - tostheee caut mayhe 2roridher matel Wisayotie, comambnicatiohe
system can be configured to include, for example, an IC card or
compEzdEAri@R cOfstitGRTy an3CEafd SyatehT of thetelated Britiradditidnd
(= 1o gommunication devices, 10035], Any one of the communigation devices
15063 €an Bedome the intia orlby first 3utpuf?ing anJeﬁectromagnetic wave
e 119 SIRE communigation. Furthes in the active mode, each of the

communication devices 1 to 3 outputs an electromagnetic
[C030]

In near field communication based on electromagnetic
induction, as described above, a device that starts
communication by outputting an electromagnetic wave first,
i.e., a device that takes the initiative in communication,
is referred to as an "initiator". In near field
communication, the initiator transmits a command to a
communicating party, and. the communicating party returns a
raspoense o the command. The communicating party that
returns a response to the command from the initiator is
referred to as a "target".

[0031]

For instance, assuming that the communication device 1
starts outputting an electromagnetic wave to start
communication with the communication device 2, the
communication device 1 is the initiator, and the
communication device 2 is the target.

[0032]
In the passive mode, as shown in Fig. 2, the

communication device 1 as the initiator continues to cutput



wave by itself regardless of whether it is the initiator or the target. [0036]
Accordingly, if, in a state with the communication devices 1 to 3 devices
located close to each other, two or more of the communication devices
simultaneously output electromagnetic waves, a collision occurs, which
makes it impossible to perform communication correctly. [0037]

Accordingly, NFCIP-1 specifies that a communication device that is to

start outputting an electromagnetic wave detects whether or not (a RF

field generated by) an - 23 S06P1566 electromagnetic wave from sg6p1566
another device exists, and starts outputting an electromagnetic wave only

an M@@@t%ﬁ%%@&%@r%@s%e@n\ﬁa%%XE%ﬁhﬁﬁ@éﬁE.QM@”H@QQ@@?@”-
It should be noted here that the above-mentioned process of detecting
modwlhether artrotabeetectrarmageeticwaes from: gnotherdeviceiexists andith
starting the output of an electromagnetic wave only when no such

at@mk%dh%%% iR 8Rikts, 46 Féfefrad 16 &8s GHRECAIRE CBlIidpRice 2

Avoi ance roc s because the e pracess AS aimed gt preventln% colll§|on

a(ﬁ(%/arlou pes OTHEEB%\ process, an I%E&A process Wﬁ
the p@ﬂ@&%@ﬂ@@&@mm%wﬂ%@ (R Figh ., @8gmarmeLe QBEDG

communication devices 1 to 3) that is to

device 1 as the target with data, thereby transmitting data
to the communication device 1.
[0033]

On the other hand, in the active mode, as shown in Fig.
3, when the communication device 1 as the initiator itself
is to transmit data, the communication device 1 starts
outputting an electromagnetic wave by itself, and then
modulates the electromagnetic wave with data, thereby
transmitting data to the communication device 2 as the
target. Then, upon finishing transmission of data, the
communication device 1 stops outputting an electromagnetic
wave, Likewise, when the communication device 2 as the
target itself is toe transmit data, the communication device
2 starts outputting an electromagnetic wave by itself, and
then modulates the electromagnetic wave with data, thereby
transmitting data to the communication device 2 as the
target. Then, upon finishing transmission of data, the
communication device 2 stops outputting an electromagnetic
wave.

[0034]



become the initiator by outputting an electromagnetic wave to start
communication, is referred to as an initial RFCA process. [0039]

Referring to Fig. 4, the initial RFCA process will be described. [0040] Fig.

4 shows an electromagnetic wave whose output is started by the initial

RFCA process. In Fig. 4, the horizontal axis represents time, and the

vertical axis represents the level of an electromagnetic wave outputted by

a communication device. - 24 SQ6P21§66_3 [0041] A communication device
that is to become an initiator constantly detects for an electromagneti¢ o+ c ¢ ¢
wave from another device. If an electromagnetic wave from another

deyice hias. ot Q%Q:%gegg%%%%g@é@?gglycjg% ct;'gzse DTN TREW: dte
the communication device starts 6utputting an éléctfomagnetic wave,

- thean@afieradime TIREG has-elapsed since the-aupytithe,cammunication
device starts transmission (Send Request) of data (including a command
comfreqdest))i {00423 Heres TIDM 41t tHetimedT |IDier norfiREWistcalled sniialen

delay time. NFCIP-1 specifies, by using the frequency fO of a carrier

LS Wae At FROT be VAIGE larger tRemadde/f0. AT & oF more. Also,

the communication system can be configured to include, for
example, an IC card or reader/writer constituting an IC card
system of the related art, in addition to communication
devices.

[0035]

Any one of the communication devices 1 to 3 can become
the initiator by first outputting an electromagnetic wave to
start communication. Further, in the active mode, each of
the communication devices 1 to 3 outputs an electromagnetic
wave by itself regardless of whether it is the initiator or
the target.

[0036]

Accordingly, 1f, in a state with the communication
devices 1 to 3 devices located clese to each other, two or
more of the communication devices simultaneously output
electromagnetic waves, a collision cccurs, which makes it
impossibtle to perform communication correctly.
f0037]

Accordingly, NFECIP-1 specifies that a communication
device that is to start outputting an electromagnetic wave

detects whether or not (a RF field generated by) an



is, for example, an integer of 0 to 3, and is generated by using a random
number. TRFw is called RF waiting time, and 512/f0, for example, is

adopted as its value. The time TIRFO is called initial guard time, and a

value larger than Sms, for example, is adopted as its value. (0043] By
adopting n as a random number for the time TIDT + n x TRH,,, during

which an electromagnetic wave should not be detected, the possibility of

a plurality of communication device$ starting outputting electromagnetic
waves at the same timing is reduced. [0044] - 25 S06P1566 Next, 5osp1566
referring to Figs. 5 to 13, a description will be given of communication in

1 Rassiyende accgrding £ NECIBL- 004316192 shows the wayeform, . o

of an eleCtromagnetic wave in a case where communication in passive
outipade ispedarmed at actransfertate wh 222 kKhps (kitcebit per seeand) or
424 kbps. [0046] That is, in NFCIP-1, communication can be performed
e legtt yorameherrate YElBetetTich AmontEd Plifakity of Hansfed raeds. hnbon .
Fig. 5 shows the waveform of an electromagnetic wave in acc{ase where
It[ﬁi %@ %1

L mdte tonTRuRcATion I erfotmetl At & tFaHsfer A o RS ©F
deégég%%ﬁbM%éQ%%Q or not an electromagnetic wave from

another device exists and starting the output of an
electromagnetic wave only when no such electromagnetic wave
exists, is referred to as an RFCA (RF Collision Avoidance)
process because the process 1s aimed at preventing collision.
[0038]

Of wvarious types of RFCA process, an RFCA process which
is performed first by a communication device (in Fig. 1, one
or more of the communication devices 1 to 3) that is to
become the initiator by outputting an electromagnetic wave
to. start communication, is referred to as an initial RECA
process.

[0038]

Referring to Fig. 4, the initial RFCA process will be

described.

[0040]

Fig. 4 shows an electromagnetic wave whose output is
started by the initial RFCA process. In Fig. 4, the
horizontal axis represents time, and the vertical axis
represents the level of an electromagnetic wave outputted by

a communication device.



When starting communication in passive mode, the initiator performs the
initial RFCA process, and starts outputting a carrier wave (unmodulated
electromagnetic wave) with a frequency f,. Thereafter, the initiator
modulates the carrier wave with logical OB (B indicates that the number
preceding it is a binary number). As shown in Fig. 5, a modulated signal
obtained by modulating the carrier wave with logical OB (Manchester
code obtained by encoding the logical,OB) is called a preamble. NFCIP-|
specifies that a preamble must be at least 48 bits long. [0048] Whenypgp156¢
modulation of a carrier wave is started, and - 26 S06P1566 further a
[Of&rﬂ t existing around the initiator receives a preamble that is at least 48
its long, for example, the target recognizes that communication in
passivesmade Wil becstaded i ard receivesa mwdulateshsional as dateator
(data packet) transmitted subsequent to the preamble. [0049] Here, a set
cont pradmiyledaiceddta packetfollewingtthernpeasible isealledia framenother
The beginning of a_frame is recognjzed by a preamble. The end of a

deYrafife is reEoghizEd S6iT TEBEEIS of fenyfh’freld THBrARRST G&s&Ghyce has

notAt8L dhat s ncluded inthe frame, J005Q), Next, Fig 6 is adiagram .+ e
illustrating a time interval

communication device starts outputting an electromagnetic

wave, and after a time Tigre has elapsed since the ocutput,

the communication device starts transmission (Send Request)

of data (including a command (request)).

[0042]

Here, Tinr in the time Tipr + n X Teeg 15 called initial
delay time. NFCIP-1 specifies, by using the frequency f. of
a carrier wave, that Tipr be a value larger than 409¢/f.. n
is, for example, an integer of ¢ to 3, and is generated by
using a random number. Tgew 135 called RF waiting time, and
512/f., for example, is adopted as its value. The time Tism -
is called initial guard time, and a value larger than 5ms,
for example, is adopted as its wvalue.

[0043]

By adopting n as a random number for the time Tipr + n X
Teew during which an electromagnetic wave should not be
detected, the possibility ¢f a plurality of communication
devices starting outputting electromagnetic waves at the
same Timing is reduced.

[0044]




(delay time) between two frames in a case where, after a frame is

transmitted by a communication device as the initiator or target, another
communication device transmits a frame. [0051] According to NFCIP-I,

when, after a given communication device transmits a frame, another
communication device transmits a frame responding to that frame, for
example, a time interval of at least 8 x 64/f0 must be allowed. [0052]

That is, the time Tdelay between the;end.of a frame transmitted by a

given communication device and the - 27 S06P1566 beginning of (thesp1 566
preamble of) the next frame must be at least 8 x 64/fe long. [0053] In this

cage,Since HFeff"r%%‘ cyJOsef acarderwave, is %3§§SME[%%‘%%SQUPE 4 pe

above, the time 8 x 64/fe equal$ approximatély 0.038 ms. Next,
givEl. dshewstheifornatef a framesechanged hejween dhe itdonand p-1 .

the target. [0055] A frame includes a preamble field, a synchronization
[00fjeld, a length field, a payload field, and a CRC (Cycle Redundancy

Chepkingg field that are sequentially arranged , .
Fig. shows the waveform of an electromagnetic wave in

a case where communication in passive mode is performed at a
transfer rate of 212 kbps (kiro bit per second) or 424 kbps.
[004¢]

That isg, in NPFCIP-1, communication can be performed at
a transfer rate selected from among a plurality of transfer
rates, and Fig. 5 shows the waveform of an electromagnetic
wave in a case where passive mode communication is performed
at a transfer rate of 212 kbps or 424 kbps.

[0047]

When starting communication 1n passive mode, the
initiator performs the initial RFCA process, and starts
outputting a carrier wave (unmodulated electromagnetic wave)
with a freguency f.. Thereafter, the initiator modulates
the carrier wave with logical OB (B indicates that the
number preceding it is a binary number). As shown in Fig. 5,
a modulated signal cbtained by modulating the carrier wave
with logical OB (Manchester code obtained by encoding the
logical OB} 1s called z preamble. NECIP-1 specifies that a
preamble must be at least 48 bits long.

[0048]

When modulation of a carrier wave 1s started, and



from its leading edge. [0056] The preamble field has a size of 48 bits or

more, and (logical) OB is placed as a preamble in the preamble field.

[0057] The synchronizing field has a size of 2 bytes. The first byte is B2H

(H indicates that a numeric value preceding it is a sexadecimal number),

and the second byte is 4DH. That is, B24DH is placed as a

synchronization pattern in the synchronization field. [0058] The length

field has a size of 8 bits. In the lengthg 28 S06P1566 field, a value equal

to the byte count of data placed in the payload field plus 1 is set. It shyptid 566
be noted that the value set in the length field must be a value within the

furfange of 2 and: ofher, yallies tepresented by:8 bits, are tesarved

(secured) for future extension. [0059] In the payload filed, payload (data)
preaha byteceauntiequal t0 ke valwe set insthedergth field miaugol és plased

(included). [0060] In the CRC field, a 16-bit CRC code obtained in
targetordaRed WithFpperriix ARBIISOIFERG 38092 iPplacéde[00sid will be

started, and receives a modulated signal as data (data
packet) transmitted subseguent to the preamble.
{0045]

Here, a set of preamble and data packet following the
preamble is called a frame. The beginning of a frame is
recognized by a preamble. The end of a frame is recognized
on the basis c¢f length field information described later
that 1is included in the frame.

{0050]

Next, Fig. 6 is a diagram illustrating a time interval
(delay time) between two frames in a case where, after a
frame 1s transmitted by a communication device as the
initiator cor target, another communication device transmits
a frame.

[0051]

According to NFCIP-1, when, after a given communication
-device transmits a frame, ancocther communication device
transmits a frame respending to that frame, for example, a
time interval of at least 8 x E64/f. must be allowed.

[0052]
That is, the time Tgeiay between the end of a frame

transmitted by a given communication device and the



Next, as described above with reference to Fig. 4, a communication

device that is to become an initiator starts outputting an electromagnetic
wave by the initial RFCA process, and thereafter transmits data (frame).

The communication device that is to become an initiator becomes the
initiator by starting output of an electromagnetic wave, and a

communication device that exists at a position proximate to that initiator
becomes a target. [0062] Now, consider.a case where a plurality of
(communication devices that can become) targets exist around the gpsp1566
initiator. In this case, there are times when each of - 29 506P1566 the

beg PiHAlTY of Eargetsdransmits.a frams respanding fo &, rame fransmitted.by
the initiator. Accordingly, it is necessary for the initiator to identify, with
leafespecktosd /ffanmiesttansmitted as a response to a previously transmitted
frame, which one of the plurality of targets has transmitted that frame.
[OCFRat is, it is necessary for the initiator to identify the target that has
tra{nsmi ted a frame as a res qnse, 0063] Accor ingli, after startin
5]
ou

UtfiRg 8n “8rREtromagnetc Wave by e Hital RFCA frocasd thé Wave
1s initiaier makes a reguestigrfor gxample. g NRGID(NFG Identfication), ¢

determined by a random number or the like
approximately ¢.038 ms.
[0054]

Next, Fig. 7 shows the format of a frame exchanged
between the initiator and the target.
[0055]

A frame includes a preamble field, a synchronization
field, & length field, a paylcad field, and a CRC (Cycle
Redundancy Checking} field that are sequentially arranged
from its leading edge.

[0056]

The preamble field has a size ¢f 48 bits or more, and
{Logical) OB is placed as a preamble in the preamble field.
[0057]

The synchronizing field has a size of 2 bytes. The
first byte is B2H (H indicates that a numeric value
preceding 1t 1s a sexadecimal number), and the second byte
is 4DH. That is, B24DH is placed as a synchronization
pattern in the synchronization field.

[0058]

The length field has a size of 8 bits. In the length



which serves as information for identifying each target, to one or more

targets located in proximity to the initiator. Then, in response to the

request from the initiator, the target located in proximity to the initiator
transmits a NFCID for specifying itself to the initiator. [0064] The initiator
identifies the target on the basis of the NFCID transmitted from the target

in this way, and designates the target as a communicating party on the

basis of the NFCID to perform exchagge of data. [0065] In active mode
communication, the initiator transmits a - 30 S06P1566 command spgp1566
(request) ATR REQ described later including a NFCID for specifying

. _Hself. In ly to A E n rge ns. (@dransmits) a_response
e A e s i B e S (S EESRONSE che

paylbeadnitiater ;anshthe target thus recognizereachother's,NELIDs riherely:
identifying (specifying) each other. [0066] On the other hand, in passive
valmedesdomimhuhicationay bhtrapsfed rate of 212 kbs or 424 kbpshthe the

initiator acquires_a NFCID that identifies a target existin%’%round %ﬂt a,
*ang§sition i proximity t6)the LArget by peHGmihGRAE SBovecddstribel: ==

aresgg%8g¥§§S%@Q§Zked} for future extension.
[0059]

In the payload filed, payload (data) of a byte count
equal to the value set in the length field minus 1 is placed
{included).

[0060]

In the CRC field, a 16-bit CRC code cobtained in
accordance with Appendix A.3 of ISO/IEC 18092 is placed.
[0061]

Next, as described above with reference to Fig. 4, a
communication device that 1s to become an initiator starts
cutputting an electromagnetic wave by the initial RFCA
process, and thereafter transmits data (frame)}. The
communication device that is to become an initiator becomes
the initiator by starting output of an electromagnetic wave,
and a communication device that exists at a position
proximate to that initiator becomes a target.

[0062]

Now, consider a case where a plurality of

(communication devices that can become) targets exist around

the initiator. In this case, there are times when each of



In the SDD process, the initiator makes a request for the NFCID of the
target. This request is made by the initiator transmitting a frame called a
"polling request frame". Upon receiving the polling request frame, for
example, the target determines its own NFCID by a random number, and
transmits a frame called a "polling response frame" in which the NFCID is
placed. The initiator recognizes the NFCID of the target by receiving the
polling response frame transmitted frgm the target. [0068] It should be
noted that a NFCID used in the SDD process performed by passivedneds = ¢ -
communication at a transfer rate - 31 S06P1566 of 212 kbs or 424 kbps,
in_particular, is referred to as a. "NFCID2". NFCIP-1 specifies that a

SN EIDR TRt b6 an BISYEe nurRERC VRIS, the 6afing 2 BIeL of s £ 2

f rafdbyte AHBerier valug musidbe; a prafixcode, the-prefix code mustbe:ene
that defines the characteristics of 6 bytes following it, and that if the first

necbyteaofithé prefobicodenistOldt and the seeond byte thetéofisBEet;theo a
subsequent 6 bytes must be random numbers. Further, prefix codes other

£t GRRER arE S sBived fBF ARGRSExtbAsién HOBBSP WHsh irgassive-ted
e e Y g B S e
thafO¥Frame., That is, it is necessary for the initiator to
identify the target that has transmitted a frame as a
response.

{00637

Accordingly, after starting outputting an
electromagnetic wave by the initial RFCA process, the
initiator makes a request for, for example, a NFCID (NFC
Tdgentification) determined by a random number or the like
which serves as information for identifying each target, to
one or more targets located in proximity to the initiator.
Then, in respeonse to the reguest from the initiator, the
target located in proximity to the initistor transmits a
N¥FCID for specifying itself to the initiator.

[0064]

The initiator identifies the target on the basis of the
NECID transmitted from the target in this way, and
designates the target as a communicating party on the basis
of the NFCID to perform exchange of data.

[0065]

In active mode communication, the initiator transmits a



performed. Therefore, in the SDD process, when the initiator requests a
target existing around the initiator for a NFCID (in a case where the

initiator transmits a polling request frame requesting for a NFCID), if a
plurality of targets exist around the initiator, two or more targets may
simultaneously transmit their NFCIDs (polling request frames including
NFCIDs). In this case, a collision occurs between the NFCIDs transmitted
from the two or more targets, makingit difficult for the initiator to

recognize the collided NFCIDs. [0070] In order to avoid such collisignadi 5 ¢¢
NFCIDs as much as - 32 S06P1566 possible, the SDD process is

comPEHArMed by amethaduging, {or example, time slots; JOQ/LIHG. 8 yrcrp

shows the sequence of the SDD process performed by a method using

for tipteeglofsy ImEigi 8s 815 assumed shatyfive-targets #IR #RE#S, #hand #bget
exist around the initiator. [0072] In the SDD process, the initiator

retgansmits ZRPEHiAg foquest fraRTe Itep EBipkstioA st tié nafsAmssich,
i the .

. following an interval of a predetermined time Td, a time_slot havin
Gl BT ol DeteriH o (T S RpTOUHARS THE TG Tl 19 B8t o> -OF
ande§ﬁ@pg§£§%%XQ%@%tng@gnize each other's NFCIDs, thereby
identifving (specifying} each other.

[0066]

On the other hand, in passive mode communication at a
transfer rate of 212 kbs or 424 kbps, the initiator acquires
a NFCID that identifies a target existiﬁé around {(at a
position in proximity te) the target by performing the
above-described S$DD process.

[0067]

In the SDD process, the initlator makes a reguest for
the NFCID of the target. This reguest is made by the
initiator transmitting a frame called a "polling request
frame"™. Upon receiving the polling request frame, for
example, the target determines its own NFCID by a random
number, and transmits & frame called a "polling response
frame® in which the NFCID is placed. The initiator
recognizes the NFCID of the target by receiving the polling
response frame transmitted from the target.

[0068]
It should be noted that a NFCID used in the SDD process

performed by passive mode communication at a transfer rate



approximately 2.4 ms, and the time T. representing the width of a time

slot is set to, for example, 256 x 64/f0, that is, approximately 1.2 ms. The

time slots are specified by sequential numbers (integers) assigned

thereto that run from 0 beginning with the most preceding one. [0073]
Although Fig. 8 shows four time slots #0, #1, #2 and #3, in NFCIP-1, up

to 16 time slots can be provided. The number of time slots provided with
respect to a certain polling request frame is designated by the initiator,

and a value equal to the number of time slots minus 1 is included indhgr1 566
polling request frame as time slot information TSN related - 33 S06P1566

or Umeslots, and frapsmtted; i ‘BEE@Q@&@Q 8 shows ffSEEE%Pec%Otgs

#O #1, #2 and #3, thus illdstrating time slots in a case where the time's ot

"N riformationyFSNp indicgies: 81 (08441 Haoe targeteeceives:a polingdequestyt e
frame transmitted from the initiator, and recognizes the time slot
numériférmmation TSN ptaceddn ive pglliny tfeguest fratre. Thevarget furtharc
generates an integer R within the range of 0 to TSN %%smg a random

Val‘ﬁﬁn{‘b‘é? Faff tranShits 2hdiftitfrespofise e’ thal fifcIddesitd Gwhne
£ ha NFGIP;3fdbe fimuing of afime sloL #R spegified by the integer R, 10973) |

and that if the first byte of the prefix code is 01H and the
second byte therecof is FEH, the subsequent 6 bytes must be
randem numbers. Further, prefix codes other than 01lFEH are
reserved for future extension.

[00€9]

When in passive mode, the target transmits a frame by
performing load-modulation on the electromagnetic wave
outputted by the initiator, so the RFCA process is not
performed. Therefore, in the 3DD process, when the
initiator reguests a target existing around the initiator
for a NFCID {in & case where the initiator transmits a
polling request frame reqgquesting for a NPFCID), if a
plurality of targets exist around the initiator, two or more
targets may simultaneously transmit their NFCIDs (polling
reguest frames including NFCIDs;. In this case, a collision
occurs between the NFCIDs transmitted from the two or more
targets, making it difficult for the initiatoer to recognize
the collided NECIDs.

[007G]

In order to avoid such collision of NFCIDs as much as



As described above, the target determines a time slot, which represents

the timing for transmitting a polling response frame, by using a random
number. This means that the timings at which a plurality of targets

transmit polling response frames vary, thus making it possible to minimize
the chances of collision between the polling response frames transmitted
from the plurality of targets. [0076] Even if each target determines a time

slot, which represents the timing-fogtransmitting a polling response

frame, by using a random number, there are times when the time slotg i ¢ ¢
which a plurality of targets transmit polling - 34 S06P1566 response

posdiages caipcidgwith.each.atber, yesulting in the callisiopafipolling ;.o
response frames. In"'the embodiment shown in Fig. 8, the polling

for responsedrarmens the target #4 is transmitted in the time slot #0, the
polling response frames of the targets #1 and #3 are transmitted in the

[00Tite slot #1, the polling response frame of the target #5 is transmitted in

the time slot #2, and the polling response frame of the target #2 is
dSHited T HE TR SIGH I OTE pBiing Sopante fremiae of e TErated

py #Land &3 colide with gach other. [007/] 4n this gasethe Inilatgr cannat,
properly receive the polling response frames of the targets #1 and #3 that

five targets #1, #2, #3, #4 and #5 exist around the

initiater.

[0072]

In the SDD process, the initiator transmits a polling
reguest iframe. After completion of the transmission,
following an interval of a predetermined time Ty, & time
slot having the width of a predetermined time Ts is provided.
The time T4 is set to, for example, 512 x 64/f., that is,
approximately 2.4 ms, and the time T. representing the width
of a time slot is set to, for example, 256 x 64/f., that is,
approximately 1.2 ms. The time slots are specified by
sequential numbers (integers) assigned thereto that run from
0 beginning with the most preceding one.

[0073]

Although Fig. 8 shows four time slots #0, $#1, #2 and #3,
in NFCIP-1, up to 16 time slots can be provided. The number
of time slots provided with respect to a certain polling
request frame is designated by the initiator, and a value
equal to the number of time slots minus 1 is included in the

peclling request frame as time slot information TSN related



collide with each other. Accordingly, the initiator transmits a polling

request frame again, thereby making it possible to request the targets #1

and #3 to transmit polling response frames with their respective NFCIDs
placed therein. Thereafter, the transmission of a polling request frame by

the initiator and the transmission of polling response frames by the

targets can be repeated until the initiator recognizes the NFCIDs of all of

the targets #1 to #5 located around-ike initiator. [0078] If all the targets

#1 to #5 return polling response frames when the initiator transmitsensp1 566
polling request frame - 35 S06P1566 again, a collision may occur again

to Petyeempalling response tames. Lo avoiddhis, I farget recelvegac oy g

polling request frame from the initiator and then recéives another polling
foukequast framecagain after pniyra melativiety, shert: snterval of time; the target

may ignore that polling request frame. In this case, however, according to
slothe émbaditaat shGWR irkPRy. BINfth $espect 1 thengakgats #1SBt #3
. .whose pqlling responses made to the first transmitted polling request
IndgSaleSollide with each other, the NFCIDs of the targets #1 and #3 cannot
[OOI‘?@ fecognized by the initiator. Therefore, the initiator cannot perform data

exchange with the target #1 or #3. [0079]

The target receives a polling request frame transmitted

from the initiator, and recognizes the time slot information
TSN placed in the polling reguest frame. The target further
generates an integer R within the range of 0 to TSN by using
a random number, and transmits a polling response frame that
includes its own NFCID at the timing of a time slot #R
specified by the integer R.

[0075]

As described above, the target determines a time slot,
which represents the timing for transmitting a polling
response frame, by using & random number. This means that
the timings at which a plurality of targets transmit polling
response frames vary, thus making it possible to minimize
the chances of collision between the polling response frames
transmitted from the plurality of targets.

[0076]

Even i1f each target determines a time slot, which
represents the timing for transmitting a polling response
frame, by using a random number, there are times when the

time slots in which a pilurality of targets transmit peclling



Accordingly, the targets #2, #4, and #5 whose polling response frames

have been properly received and whose NFCIDs have been thus

successfully recognized by the initiator are temporarily removed (placed

in a deselected state) from the target communication parties, thereby

making these targets not to return polling response frames in response to

a polling request frame. In this case, only the targets #1 and #3 whose
NFCIDs could not be recognized at thg transmission of the first polling
request frame will return their polling response frames in response tgdke1 5 ¢
polling request frame retransmitted by the initiator. Therefore, in this

res %ﬁ%gi%Pgﬁggk%_i%@?&%hﬁiwﬁhggggs ﬁ%i@eiggu Q@%%Sq% the

argets #1 to #5 while minimizing the possibﬁsi)%/ of collision Eetween

colpalingresponse frames.» XG8OhAs prevdewsly discHssed upandeceiving
a polling request frame, the target determines (generates) its own NFCID
shogsing & rahdemPaurhber.cthiekefote, tases niay drisencaltioughaatalyget #4
where the same NFCID is included in th%gpolling response frames
|

LS faASAted om ditéraht faiG6ts Stothe Titiator dt Hielintiator TEEEIVBE S
o fengrs e sl e wave NG UEE e S
s10as Hithewasepyhereeollisien oecids fhetween polling resporse ffames.
transmitted in the time slot #2, and the polling responss
frame of the target #2 1s transmitted in the time slot #3.
The polling response frames of the targets #1 and #3 collide
with each other.

[0077]

In this case, the initiator cannot properly receive the
polling response frames of the targets #1 and #3 that
collide with each other.. Accordingly, the initiator
transmits a polling regquest frame again, thereby making it
possible to reguest the targets #1 and #3 to transmit
polling response frames with their respective NFCIDs placed
therein. Thereafter, the transmission of a polling request
frame by the initiator and the transmission of polling
response frames by the targets can be repeated until the
initiator recognizes the NFCIDs ¢f all of the targets #1 to
#5 located arcund the initiator.

[0078]
If all the targets #1 to #5 return polling response

frames when the initiator transmits a polling request frame



[0081] NFCIP-1 specifies as follows with regard to the operation of a

target that has received a polling request frame including the time slot
information TSN in the SDD process. [0082] [1] The target must generate

a random number R within the range of 0 to TSN. [2] The target must wait
until the timing of a time slot #R specified by a random number R is

reached, and at the timing of that time slot #R, return a polling response
frame and wait for the next commangl{request). The target - 37

S06P1566 may ignore a polling request frame in order to reduce collision = ¢~
of polling response frames. [0083] Further, NFCIP-1 specifies as follows

a a\i\'gh rggard tg. the rorggssigg Cg)f %heagwitijaﬁorbaer]cdwtger%et ig the SDD csponse
g pro’cess.c[%%) i[fj[f]%r he Farget draws electric power rom a RF feld” -

£ragenerated,by the initigtor(elegtramagnetiswave-genasated by 1he ng

initiator). [2] The target must complete the preparations for receiving a
regpeling fngm_est fravme from thelinitiator withi! 2$econds et tve borgesther
polggggaggggggf frame again after only a relatively short
interval of time, the target may ignore that polling reguest
frame. In this case, however, according to the embodiment
shown in Fig. 8, with respect toc the targets #1 or #3 whose
pclling responses made to the first transmitted polling
reguest frame collide with each other, the NFCIDs of the
targets #1 and #3 cannot be recognized by the initiator.
Therefore, the initiator cannot perform data exchange with
the target #1 or #3.
[00791

Accordingly, the targets #2, #4, and #5 whose polling

response frames have been properly received and whose NFCIDs
have been thus successfully recognized by the initiator are
temporarily removed (placed in a deselected state) from the
target communication parties, thereby making these targets
not to return polling response frames in response to a
polling reqguest frame. In this case, only the targets #1
and #3 whose NFCIDs could not be recognized at the
transmission of the first polling request frame will return
their polling response frames in response to the polling

request frame retransmitted by the initiator. Therefore, in

this case, it is possible to recognize the NFCIDs of all the



[3] The target must wait for a polling request frame transmitted from the
initiator. The initiator may transmit the polling request frame without

regard to the convenience (state) of the target. [4] If the initiator has failed

in receiving a polling response frame, the initiator may transmit a polling
request frame again. When in passive mode, the initiator must maintain

the RF power-ON state (state in which an electromagnetic wave is being
outputted) while the SDD process is gxecuted. [0085] Next, Fig. 9 shows

the format of a polling request - 38 S06P1566 frame. (0086] Like thg ¢p15¢6
frame shown in Fig. 7, a polling request frame includes a preamble field,

-ar@sypchronization fiold, alepgth field, a pavload field,.ana a GRG field

rar at are sequentially arranged from its I%)aag??lg cépdge. -[LOOBY?QE described

colabevewitbdeierencetolkignd, instheopreantile field, OB of 48 bits or
more is placed as a preamble, and a 2-byte synchronization pattern of

[00B24DH is placed in the synchronizing field. Further, in the CRC field, a

CRC code obtained in accordance with Appendix A.3 of ISO/IEC 18092 is
mggé&HEVLOusly discussed, upon receiving a polling

request frame, the target determines (generates) its own
NFCID using a random number. Therefore, cases may arise,
although rarely, where the same NFCID is included in the
polling response frames transmitted from different targets
to fhe initiator. If the initlator receives pclling
respense frames including the same NFCID in different time
slots, the initiator can retransmit a polling reguest frame,
in the same manner as in the case where collision occurs
between polling response frames.
(00817

NFCIP-1 specifies as follows with regard to the
cperation ¢f a target that has received a polling reguest
frame including the time slot information TSN in the SDD
process.
[ooB2]

(1] The target must generate a random number R within
the range of 0 to TSH.

[2] The target must walt until the timing of a time
slot #R specified by a random number R is reached, and at
the timing of that time slot #R, return a polling response

frame and wait for the next command (regquest). The target



[0088] In the length field, as described above with reference to Fig. 7, a
value equal to the byte count of the payload field plus 1 is set. The

payload field of a polling request frame has a size of 5 bytes. Therefore, a
value equal to 5 bytes plus 1, 06H, is set in the length field. [0089] As
described above, the payload field of a polling request frame has a size of

5 bytes, and OOH, FFH, FFH, OOH, and time slot information TSN of 1

byte are sequentially set from its_leading byte. The leading byte OOH in

the payload field indicates that this frame is a polling request frame o,3%1 5 ¢ ¢
S06P1566 [0090] It should be noted that with respect to the second and

third bytes in the.payload field, yalues other than FEH are reserved for
o A e Reibh Ladsbe A oL e (i 1SLrEs By ac G Galies

col 0ther dhan©Qfd are reserved Jastuturegxdension. [0091] NFCIP-1
specifies that the time slot information TSN of 1 byte must have one of

[CC#we values OOH, 01H, 03H, 07H, OFH, and other values are reserved for

future extension. [00921 Next, Fig. 10 shows the format of a polling
re&&%ﬁhﬁémeNF IP-1 specifies as follows with regard to

the processing of the initiator and target in the SDD
process.
[0084]

{11 The target draws electric power from a RF field
generated by the initiator (electromagnetic wave generated
by the initiator).

[2] The target must complete the preparations for
receiving a polling request frame from the initiator within
Z seconds at the longest after activation.

[3] The target must walt for a polling request frame
transmitted from the initiator. The initiator may transmit
the pelling reguest frame without regard o the convenience
{(state) of the target.

[4] If the initiator has failed in receiving & polling
response frame, the initiator may transmit a pelling request
frame again. When in passive mode, the initiator must
maintain the RF power-ON state {(state in which an
electromagnetic wave 1s being ocutputted) while the SDD
process 1s executed,.

[0085]

Next, Fig. 9 shows the format of a polling reguest



[0093] Like the frame shown in Fig. 7, a polling request frame includes a
preamble field, a synchronization field, a length field, a payload field, and

a CRC field that are sequentially arranged from its leading edge. [00941

As described above with reference to Fig. 7, in the preamble field, OB of

48 bits or more is placed as a preamble, and a 2-byte synchronization

pattern of B24DH is placed in the synchronizing field. Further, in the CRC
field, a CRC code obtained in acc_gr%%ncg with Appendix A.3 of ISO/IEC
18092 is placed. 40 S06P1566 [0095] In the length field, as describgd: b1 ¢ ¢ ¢
above with reference to Fig. 7, a value equal to the byte count of the

fra %yload field plus 1 is set. The payload field of a polling request frame

- as a size of 17 (= 11H) bytes. Therefore, a value equal to 11H bytes
(ooBlgs 1, 12H, is set in the length field. [0096] As described above, the
payload field of a polling request frame has a size of 17 bytes, and 01H,
NACID? oft® bytesyansRacof 8 bytes.aré seguentldllyrset fropuigst frame
leading byte. The leading byte 01H in the payload field indicates that this
incﬁ&@@ﬁs%t@ﬂﬁﬁ?ﬁ%%oﬁ%@ Qﬂné Rx@qyronization fileld, a length

field, a pavlcad field, and a CRC field that are
seqguentially arranged from its leading edge.
[0087]

As described above with reference to Fig. 7, in the
preamble field, 0B of 48 bits or more is placed as a
preamble, and a 2-byte synchronization pattern of BZ4DH 1is
placed in the synchronizing field. Further, in the CRC
field, a CRC code cobtained in accordance with Appendix A.3
of ISO/IEC 18092 is placed.

10088]

In the length field, as described akove with reference
to Fig. 7, a value equal to the byte count of the paylcad
field plus 1 is set. The payload field of a polling reguest
frame has a size of 5 byvtes. Therefore, a value eqgual to 5
bytes plus 1, 06H, is set in the length field.

[0089]

As described above, the paylcad fieid of a polling
request frame has a size of 5 bytes, and 00H, FFH, FFH, COH,
and time slot information TSN of I byte are sequentially set
from its leading byte. The leading byte 00H in the payload

field indicates that this frame is a polling regquest frame.



It should be noted that the Pad of 8 bytes in the payload field of a polling
response frame represents, for example, data for so-called padding, and
NFCIP-1 specifies that the Pad of 8 bytes must be ignored as data
interchange. [0098] Next, NFCIP-1 defines a command (request) of the
transport protocol, and a response to the command. [0099] Fig. 11 shows
a command of the transport protocol and a response defined by NFCIP-I.
[0100] Referring to Fig. 11, characterg REQ described after an - 41
S06P1566 under bar () represents a command (request), and charaetes; s ¢ ¢
RES described after the under bar () represents a response. According
{Oog;o?e embodiment shown in Fig. 11, as the command, there are six kinds
of command ATR REQ, WUP REQ, PSLREQ, DEP REQ, DSL REQ, and

RLS REQ Likewisenas tof the sespange todbgcommand,Hbere-aiersiX and

kinds of response ATR RES, WUP RES, PSL RES; DEP RES, DSLRES,
thiand RISSRES: The imtatoraandmits d conaard (regbest) tdithe tBfgetpre

and the target transmits to the initiator a response to the command from

resfeiffliator” [(H0T]& cOmmat ATR RESS frefgmittectfo thehrget t©
eneVPEN IR piliatorinforms he fargetof its. own aibltes oy ore reserved
for future extension.

[0021]

NECIP-1 specifies that the time slot information TSN of
1 bvte must have one of the wvalues 00H, 01H, 03H, 07H, OFH,
and other values are reserved for future extension,

[0092]

Next, Fig. 10 shows the format of a polling reguest
frame.
[0093]

Like the frame shown in Fig. 7, a polling reguest frame
includes a preamble field, a synchronization field, a length
field, a paylcoad field, and a CRC field that are
sequentially arranged from its leading edge.

[0094]

Ls described above with reference to Fig. 7, in the
preamble field, 0B of 48 bits or more is placed as a
preamble, and a Z-byte synchronization pattern of B24DH is
placed in the synchronizing field. Further, in the CRC
field, a CRC code obtained in accordance with Appendix A.3

of ISC/IEC 180%2 is placed.



(specifications) and requests the target for the target's attributes. In this
case, attributes of an initiator or target include the transfer rate of data
that can be transmitted and received by the initiator or target,
communication parameters related to communication such as the
modulation scheme in which data is modulated, and the like. It should be
noted that the command ATR REQ includes, in addition to the attributes
of an initiator, a NFCID for specifying,the initiator, or the like. By receiving
the command ATR REQ, the target recognizes the attributes and NRGID ¢ -
of the initiator. [0102] - 42 S06P1566 When the target receives the
{Ooggr]nmand ATR REQ, a response ATR RES is transmitted to the initiator
asa response to the command ATR_REQ. In the response ATR_RES,

the attrihutes: Ni-GID and dhe Hke githetargel agg plased i(ncludedrence
[01031 It should be noted that information on the transfer rate, for

to Exgmple, as amatiebustete betplacéckinkthe ecammand ATR REQay thed
response ATR RES can include all the transfer rates at which data can be

fie}dnBhitted and réived BYthBaritiadFof tetdrget. f this'cased pyeauest

means of a single exchange of.t mand ATR REQ.and the response
fra%ﬁ_ &%§%51é% G IFW F lpg i 5TE2RON2

co
L= LES, i ,
etween the Tnitiator an )the Yaragt, the inttiator

equal to 11H bytes plus 1, 1ZH, i1s set in the length field.
[009¢6]

As described above, the paylcad field of a polling
reguest frame has a size of 17 bytes, and 0lH, NFCIDZ of 8
bytes, and Pad of 8 bytes are seguentially set from its
ieading byte. The leading byte 01lH in the payvicad field
indicates that this frame is a polling response frame.
[0097]

It should be noted that the Pad of 8 bytes in the
pavicad field of a pelling response frame represents, for
example, data for so-called padding, and NFCIP-1 specifies
that the Pad of 8 bytes must be ignored as data interchange.
(0098}

Next, NFCIP-1 defines a command {reguest) of the
transport protocel, and a response to the command.

[0099]

Fig. 11 shows a command of the transport protocecl and a
response defined by NFCIP-1.
[0100]

-

Referring to Fig. 11, characters REQ described after an



can recognize all the transfer rates at which data can be transmitted and
received by the target, and the target can also recognize all the transfer

rates at which data can be transmitted and received by the initiator.

[01041 A command WUP REQ is transmitted when the initiator selects

the target with which the initiator is to communicate. That is, by

transmitting a command DSL REQ described later from the initiator to the
target, the target can be placed into,a deselected state (state in which
transmission of data (response) to the initiator is prohibited). The gqgp15¢4
command WUP_REQ is transmitted when 43 S06P1566 releasing this

unadesglected S)ta% r”é%‘é%&hse Ear%]%tn%a%%le (?é%'g_égédat%% tg?ﬁr_réﬁcers

initiator. It should be noted that the comman Q has'the

RES Ofthetargeivhose-desalectad gtate iste be released. L the targetsdhahse
have received the command WUPREQ, the target specified by the

AcciNRCIDplaced-imcthatrbom et WEIPCRE Qs rélégsed fromathehe command,
deselected state, [0105] A response WUP RES is transmitted as a

thetgsfnBe 10 e Ciiimand WOPREQ e o? thd'thrg&&YhafiaueR Q.
ooe RIS SOOI R RER, e e e
resgeselectedl stde.command, there are six kinds of response
ATR_RES, WUP_RES, PSL_RES, DEP_RES, DSL_RES, and RLS_RES.
The initiator transmits a command (reguest) to the target,
and the target transmits to the initiator a response to the
command from the initiator.

[0101]

A command ATR _REQ is transmitted to the target when the
initiator informs the target of its own attributes
{(specifications) and requests the target for the target's
attributes. In this case, attributes of an initiator or
target include the transfer rate of data that can be
transmitted and received by the initiator or target,
communication parameters related to communication such as
the modulation scheme in which data is modulated, and the
like. It should be noted that the command ATR REQ includes,
in addition to the attributes of an initiator, a NFCID for
specifying the initiatcr, or the like. By receiving the
command ATR REQ, the target recognizes the attributes and

NFCID of the initiator.

[0102]



[0106] It should be noted that the command WUP REQ is transmitted

only when the initiator is in the active mode, and the response WUP_RES

is transmitted only when the target is in the active mode. [0107] A

command PSL REQ is transmitted when the initiator changes a
communication parameter related to the communication with the target. In
this case, examples of communication parameter include the transfer rate

of data exchanged between the initiator and the target, and the

modulation scheme. - 44 S06P1566 [0108] The command PSL REQ, 01544
includes the value of a communication parameter that has been changed,

and.is transmiit dfrom the initiator t thetar tThe celvesthe
nﬁhe 245 aEr ancfcﬁangesagh %m L@&g%&g

comman communlca |on parame fln

resﬁ%‘%@@a@%‘/\@@éhgé’atb@a%fstﬂ@@@@'&n%@c%tl%' parametes placged:in the
command. Further, the target transmits a response PSL RES to the

re spomstancP ShREQMGLO9] 24 BoRitand DEP REQ1is thansmitted"WhaRS ,
the initiator performs transmission and reception of data (so-called real

the g3} faka SEhallge With hRJarges). Mithe ComrmiRd hEIfdal #hk R-aced

1nc§ t@gér)'mtted to the target or the like is

0103}

It should be noted that Information cn the transfer
rate, for example, as an attribute to be placed in the
command ATR REQ or the response ATR_RES can include all the
transfer rates at which data can be transmittad and received
by the initiator or the target. In this case, by means of a
single exchange of the command ATR_REQ and the response
ATR RES between the initiator and the target, the initiator
can recognize all the transfer rates at which data can be
transmitted and received by the target, and the target can
also recognize all the transfer rates at which data can be
transmitted and received by the initiator.

[0104)

2 command WUP_REQ is transmitted when the initiator
selects the target with which the initiator is to
communicate. That 1s, by transmitting a command DSL REQ
described later from the initiator to the target, the target
can be placed into a deselected state (state in which
transmission of data {respcnse] to the initiator is

prohibited). The command WUP _REQ is transmitted when



placed. A response DEP_RES is transmitted by the target as a response

to the command DEP_REQ. In the response, the real data to be

transmitted to the initiator is placed. Therefore, by the command DEP

REQ, real data is transmitted from the initiator to the target, and by the

response DEP RES to the command DEP REQ, real data is transmitted

from the target to the initiator. [0110] A command DSL_REQ is

transmitted by the initiator when plaging_the target into the deselected

state (deactivating the target). The target that has received the commang, ¢ ¢ ¢

DSL REQ transmits a response DSL RES to the command DSL REQ - 45

S06P1566, and enters the, deselected state. Thereafter, the target doe

TS b et St i e oSN S GUP REGY (Fac 222

to €oasBRtretua respopse). {8ikklaAcommand RLS REQs tiansmitted » +
when the initiator completely ends communication with the target. The

thetargetdrat HésheBeved dise tOmMENIIRL S REQ4ransnyjtsta réspaase

RLS RES in reply to the command RLS REQ, and completely ends
desgdffnfficatioh with themitkRor f3P2F fhe cothnfahels TSEREQ &Rat

navELSREQ e commonin hal they explude Gemovellargetfiom he
target communication parties wit the Trifiator. Howe er, althoug e

thel®@EUD placed in that command WUP REQ is released from

|,....J

re

the deselected state.
[0105]

A response WUP_RES is transmitted as a response to the
command WUP_REQ when, of the targets that have received the
command WUP_REQ, the target specified by the NFCID placed in
the command WUP_REQ has been released from the deselected
state.

[0106]

It should be noted that the command WUP REQ is
transmitted only when the initiator is in the active mode,
and the response WUP_RES is transmitted only when the target
is in the active mode.

[0107]

A command PSL REQ is transmitted when the initiator
changes a communication parameter related to the
communication with the target. In this case, examples of
communication parameter include the transfer rate of data
exchanged between the initiator and the target, and the

modulation scheme.



excluded by the command DSL REQ becomes able to communicate with
the initiator again by the command WUP REQ, the target excluded by the
command RLS REQ does not become able to communicate with the
initiator unless the initiator starts the process again from the initial RFCA
process. The commands DSL_REQ and RLS_REQ differ in this respect.
[0113] Next, referring to the flowchart in Fig. 12, a description will be
given of an overview of communigatié)gn in passive mode according to
NFCIP-1. [0114] First, in step Si, a communication device that serves 48 = . ¢
S06P1566 as the initiator performs an initial RFCA process, and the
imgr ess proceeds to step S2. In step S2, the communication device that
serves as the initiator determines whether or not a RF field has been

detected By the, initiad RAEGA processsistep S1v ifitis determined in step

52 that a RF field has been detected, the process returns to step Sl, and
comthen Sapteiprocpss srepeatedttherdadter oERat is;vehilgeal RFafigldils being

detected, the communication device that serves as the initiator does not

traftiva REdd D 4518 aldiblifferferdiicetlith ferdthmunitatioh ey
oA SO ot dee ks rmina et R ek
parameter in accordance with the value of the communication
parameter placed in the command. Further, the target
transmits a response PSL_RES to the command PSL REQ.

[0109]

A command DEP_REQ is transmitted when the initiator
performs transmission and reception of data (so-called real
data) (data exchange with the target). In the command, the
real data to be transmitted to the target or the like is
placed. A response DEP RES 1s transmitted by the target as
a response to the command DEP _REQ. In the response, the
real data to be transmitted to the initliator is placed.
Therefore, by the command DEP REQ, real data is transmitted
from the initiator to the target, and by the response
DEP_RES to the command DEP REQ, real data is transmitted
from the target to the initiator.

[011c¢]

A command DSL _REQ is transmitted by the initiator when
placing the target into the deselected state {(deactivating
the target). The target that has received the command

DSL_REQ transmits a response DSL_RES to the command DSL REQ



no RF field has been detected, the process proceeds to step S3, where

the communication device selects the passive mode as the

communication mode. Further, in step 53, the communication device

becomes the initiator and performs selection of a transfer rate or the like.
[0116] In NFCIP-1, it is possible to select the transfer rate actually used

for communication from among a plurality of transfer rates, for example,

212 kbps and 424 kbps. Thus, in stgp 53, the communication device that

has become the initiator selects a transfer rate. It should be noted that. -+ - ¢ ¢
which one of the plurality of transfer rates is to be - 47 S06P1566

anq SEEEIedin.siep 53 canbe set in.advance.for example, 01471 In step 8.
t r eterniined

the ‘communication device as the’initiator further performs predeter

doetitiRlization progessingand R precessing: AnRd the procass precesds reg
to step S4. [0118] In step 54, the initiator is activated (started) inthe  —

{thpasdige mids; andexchanges theceapmand ) ATR REQ and the response
ATRRES with the target that is in the passive mode. The process then
{01 bidceeds to step S5. [0119] In step S5, in a case where the initiator

gﬁﬁéﬁ%%hgagﬁasfﬁ@&“ﬂcaé@ S Amell ARSIt s ciator
completely ends communication with the target. The target
that has received the ccommand RLS REQ transmits a response
RLS RES in reply to the command RLS_REQ, and completely ends
communication with the initiator.

[0112]

The commands DSL REQ and RLS REQ are common in that
they exclude {(remove) a target from the target communication
parties with the initiator. However, although the target
excluded by the command DSL REQ becomes able to communicate
with the initiator again by the command WUP REQ, the target
excluded by the command RLS REQ does not become able to
communicate with the initiator unless the initiator staris
the process again from the initial RFCA process. The
commands DSL REQ and RLE REQ differ in this respect.

(0113}

Next, referring to the flowchart in Fig. 12, a
description will be given cf an overview cf communication in
passive mode according tce NFCIP-1.

[0114]

First, in step S1, a communication device that serves



(for example, the transfer rate) from the current communication

parameter, the initiator selects the communication parameter, and

exchanges the command PSL REQ and the response PSLRES including

the communication parameter or the like with the target to change the
communication parameter, and the process proceeds to step S6. [0120]

In step S6, the initiator performs data exchange (communication) based

on a data exchange protocol for exc, ?nging the command DEP REQ and

the response DEP RES with the target in accordance with the  S06P1566
communication parameter selected in step S5, and after the data

h finished, - 48_S06P1566_th ds to step S7, In
s b &1 the Mihor “H/cRaNes the Corbnd HSL REG &RA e 270 £he

profeSponse RSl RES with (the target apd '%@%%t@?tedt}?@d@&&ﬁﬁmcat ion

transaction. [0121] While communication in passive mode is performed in
devEige k2 dtds sdsorpessibletapetintm communieatamniraciiveheoder or
When performing communication in active mode, in step S3, the initiator

notsalelfs the akfve afodeeas tHee espinashiationYRoda iaricdfurtheF Seletfcess

. atransfer rate_qor the like. Then, the pr cess proceed p 34, where
10 G hititor ISRttt e SN Fiode R ATEeR thE Aot L1

has TRaRE(L a0d:1hg re%@fg‘sﬁf%E%sBE:?é’wH}K@ targel Agddhe PLocessy.

proceeds to step S5. Thereafter,
same process 1is repeated thereafter. That is, while a RF

field is peing detected, the communication device that
serves as the initiator does not form a RF field so as to
aveid interference with the communication being performed by
another communication device that is forming that RF field.
[0115]

On the other hand, if it is determined in step 82 that
nc RIF field has been detected, the process proceeds to step
S3, where the communication device selects the passive mode
as the communication mode. Further, in step 53, the
communication device becomes the initiator and performs
selection 0f a transfer rate or the like.

[011le6]

In NFCIP-1, it is possible to select the transfer rate
actually used for communication from among a plurality of
transfer rates, for example, 212 kbps and 424 kbps. Thus,
in . step S3, the communication device that has become the
initiator selects a transfer rate. It should be noted that

which one of the plurality of transfer rates is to be



communication is performed by roughly the same procedure as that in the
passive mode. [0122] in this case, a communication device can become

the initiator in response to a request from an application, for example.
Further, in response to the request from the application, the

communication device can, for example, select which one of the active

mode and the passive mode is to be adopted as the communication

mode, and select (determine) the transfer rate. [0123] As described

above, the initiator forms a RF field if - 49 S06P1566 no external REfield ¢ - o
is formed, and the target is activated by the RF field formed by the

initLat r. Then, the é'%itiator transmits a‘comrgand on the basis of thﬁ
selec egcﬁn steg. .Can he set in.a v?nce, %O{ ex?gﬁ e,
Selected commtinication modé and transferrate, and the target returns

[ o1 ftransmits) a response in the same communication mode and at the same
transfer rate as those of the initiator. [0124] Further, instead of
imptensertimgsBothithe furctions Df ahe imitiater and targetor thevitiator
communication device, only either of these functions can be implemented

furphthe eBmmMEHIcaliditaSREs TR er JiRstead ‘of %ﬁbl%?ﬁérﬂﬁﬁ@cﬁo?ﬁ g and
communication modgs gﬂthe passive mode andcgsctiT\:/% rg%deep o&the

D0 S municatoH dévice, Gy BTher ore of hess
f0118]

In step S84, the initiator ig activated (started) in the
passive mode, and exchanges the command ATR REQ and the
response ATR_RES with the target that i1s in the passive mode.
The process then proceeds to step S$5.

[0119]

In step S5, in a case where the initiator needs to
change a communication parameter necessary for communication
(for example, the transfer rate) from the current
communication parameter, the initiator selects the
communication parameteﬁ, and exchanges the command PSL_ REQ
and the response PSL RES including the communication
parameter or the like with the target to change the
communicaticon parameter, and the process proceeds to step S$6.
101207

In step 56, the initiator performs data exchange
(communication} based on a data exchange protocol for
exchanging the command DEP REQ and the response DEP RES with
the target in accordance with the communication parameter

selected in step 35, and after the data exchange is finished,



communication mode can be executed. [0125] Next, referring to the flow
chart in Fig. 13, a description will be given of the processing of an

activation protocol in the passive mode (processing performed by the
communication device to exchange data in the passive mode). [0126]

First, in step 511, the initiator performs an initial RFCA process, and the
process proceeds to step 512, where the communication mode is set to

the passive mode. Then, the processgproceeds to step S13, where the
initiator performs an initialization process and an SDD process t0 - 30y ¢ 51 565
S06P1566 select a transfer rate. [0127] In this case, the processing of

step S11 corresponds to, the processing of steps Si apd S2 in Fig. 12,.and
thetk%gcﬁ?c?csesésﬁﬂ%%eset}ggs §izs§:n%ps 3 éorrés?po%%%}%o r?e’ s%gesgsrilﬁ'g% 6f’&or

excBlERRZINkY. 33rR328] Ahereafterathe Rraeesspiosaeds istepRd i ch

where the initiator determines whether or not a request for attributes is to
thebé mape tethe tamgedcHere] tha tefm attribites téfers teinferotation .on
the specifications of a communication device, examples of which include
ltransfer rate that can be handled by the communication device, the

While communication in passive mode is performed in Fig.

12, it 1is also possible to perform communication in active
mode. When performing communication in active mode, in step
83, the initiator selects the active mode as the
communication mode, and further selects a transfer rate or
the like:. Then, the process proceeds to step $4, where the
initiator 1s activated in the active mode, exchanges the
command ATR _REQ and the response ATR RES with the target,
and the process proceeds to step $5. Thereafter,
communication is performed by roughly the same procedure as
that in the passive mode.
01227

In this case, a communication device can become the
initiator in response to a request from an application, for
example. Further, in response to the reguest from the
application, the communicaticn device can, for example,
select which one of the active mode and the passive mode is
to be adopted as the communication mode, and select
{determine} the transfer rate.
[0123]

As described above, the initiator forms a RF field if



modulation scheme, and other such communication parameters related to
communication. [0129] If it is determined in step S14 that a request for
attributes is not to be made to the target, the process proceeds to step

515, where the initiator performs communication with the target in

accordance with its unique protocol. Then, the process returns to step

S13 and subsequently, similar processing is repeated. [0130] If it is
determined in step S14 that a request for attributes is to be made to the
target, the process proceeds 51 S06P1566 to step 516, where the 06P1566
initiator transmits a command ATR REQ, thereby making a request for
attributes to the tar l?ﬁt Then,_ the initiator waits for a response ATR RES

7¢ f5'the dbim REG t6 BEHansnittst frdm tha termet Bhethe: vated

by RIRCERE @98%0'%&%%@9 fbl{ where the respapse ATR.RES,ig received.
Then, the process proceeds to step 518. [0131] In this case, the

iniptocessingof stepstS16 andnGh covasponrdtodhe pracessingsefisiep ea
S4in Fig. 12. [0132] In step S18, on the basis of the response ATR RES
comparehRitiem thedargeth StepBiTe thetinftatoratetermindsaniether st urns

not the communication aramet that
(transmits) a response in ® sSame communication mode and at

the same transfer rate as those of the initiator.
[0124]

Further, instead of implementing both the functions of
the initiator and target on the communication device, only
either of these functions can be implemented on the
communication device. Further, instead of implementing both
the communication modes of the passive mode and active mode
on the communication device, only either one of these
communication mode can be executed.

[0125]

Next, referring to the flow chart in Fig. 13, a
description will be given of the processing of an activation
pretocel in the passive mode (processing performed by the
communication device to exchange data in the passive mode).
[0126]

First, in step S11, the initiator performs an initial
RFCA process, and the process proceeds to step $12, where
the communication mode 1s set to the passive mode. Then,
the process prcceeds to step 513, where the initiator

performs an initialization process and an SDD process to



is, for example, a transfer rate, can be changed. If it is determined in step

S18 that the transfer rate cannot be changed, that is, for example, when

there are no transfer rates other than the current transfer rate which can

be handled by both the initiator and the target, steps S19 to S21 are

skipped, and the process proceeds to step 522. [0133] If it is determined

in step S18 that the transfer rate can be changed, that is, for example,

when there are transfer rates other than_the current transfer rate which

can be handled by both the initiator and the target, and the transfer Ao 566
used for communication can be changed from the - 52 SO06P1566 current

trar)csfer rate to a hligherjransfer rate or a lower transfer rate for the
select a tfaq$ = %aue. .. . ;
purpose of achieving fastéer communication or enhanced noise resistance,

[o1the process proceeds to step S19, where the initiator transmits a
command PSL REQ, thereby requesting the target to change the transfer
raténT tén, ghe amtator naits fora sesponse tPSLRE SSthlthe conwmanchds to
PSL REQ to be transmitted from the target, and the process proceeds

ERefr b 519%0 SteF 5205 wWherd e fespbiisé PSL RES igecéiléd.

Then, the pracess proceeds to st ?21. In step S21, the initiator
P ro&weasnsg%aggth%%(c:osrﬁ r?%%icaﬁgnaplﬁaersr?% er,c t%'a{%,spﬁ?rne%%mtp e,ttﬁg transfer

proiale o the like inraggordance withjthesresponse PSLRES received in step
S20, and the process proceeds to
[0128]

Thereafter, the process proceeds to step 514, where the
initiator determines whether or not a request for attributes
is to be made to the target. Here, the term attributes
refers to information on the specifications of =z
communication device, examples of which include the transfer
rate that can be handled by the communication device, the
modulation scheme, and other such communicaticn parameters
related to communication.

[0129]

If it is determined in step S14 that a request for
attributes is not to be made to the target, the process
proceeds to step 515, where the initiator performs
communication with the target in accordance with i1ts unique
protocol. Then, the process returns to step S13 and
subsequently, similar processing 1s repeated.

[0130]
If it is determined in step S$S14 that a request for

attributes is to be made to the target, the process procesds



step S22. [0134] In this case, the processing of steps S18 to S21

corresponds to the processing of step S5 in Fig. 12. [0135] In step S22,

the initiator performs data exchange, that is, exchange of the command

DEP REQ and the response DEP RES, with the target in accordance with

a data exchange protocol. [0136] In this case, the processing of step S22
corresponds to the processing of step S6 in Fig. 12. [0137] - 53

S06P1566 After data conversion_isg rformed in step S22, the initiator
proceeds to step S23 or S25 as necessary. [0138] That is, when theS 6P1566
initiator places the target into a deselected state, the process proceeds

from st 22 to step 523, and the nitiator transmits a command DS
£o REG Tty HOTAato aanb Tor 2 G ond DAL RES 10 T E iR _REQ,

the PSLREQUORE Hansmiied drofy the,largelianddyoeeedsfEom 18R S23 then,

to step 524, where the response DSLRES is received. The process then
theretuinsitetstep &4 Bandfsubsequenthyy nsimilai’pragessing is repeatethand
[0139] On the other hand, when the initiator completely ends
ATR REQ to be transmitted from the target, and the process
proceeds to step 817, where the response ATR RES is received.
Then, the process proceeds to step S18.
[0131]

In this case, the processing cf steps 8516 and S17
corresponas to the processing of step S4 in Fig. 12.

[0132]

In step S18, on the basis of the response ATR RES
recelved from The target in step 817, the initiator
determines whether or not the communication parameter, that
is, for example, a transfer rate, can be changed. If it is
determined in step 518 that the transfer rate cannot be
changed, that is, for example, when there are no transfer
rates other than the current transfer rate which can be
handlied by both the initiator and the target, steps $19 o
521 are skipped, and the process proceeds to step SIZZ.
[0133]

If it is determined in step 518 that the transfer rate
can be changed, that is, for example, when there are
transfer rates other than the current transfer rate which

can be handled by both the initiator and the target, and the

transfer rate used for communication can be changed from the



the communication with the target, the process proceeds from step S22

to step 525, where a command RLS REQ is transmitted. Then, the

initiator waits for a response RLS RES to the command RLS REQ to be
transmitted from the target, and the process then proceeds from step S25

to step 526, where the response RLS RES is received. Then, the process
returns to step Sll and subsequently, similar processing is repeated.

[0140] In this case, the processing ef steps S23 and S24 and the

processing of steps S25 and S26 correspond to the processing of step 57566
in Fig. 12. [0141] - 54 S06P1566 As described above, in passive mode

cur£OMMURicalgn accarding to NFGIR:, the SO pracess described apgye
with reference to Fig. 8 is performed. [0142] That is, in the SDD process,

t radsCRIAMERication device asuipe intiatgr tsansnaitsia poliingtreguest frame
(Fig. 9) as a command including time slot information TSN related to time

conrglgts CRipilver, acofiithanicstomaevice as e rHeE redeivethedsolling
request frame from thg initiator, and on the basis of the time slot

ProGsifiafion TSRPincded THShE polifhgreglesd fime ‘detefings the
comﬁm%s'@é£°rRE%US"EWér%%3‘?°WQQJS§FE‘1 frarpe {n, teply 19 that poling e
request frame by a random number R. At the timing
trangfer rate. Then, the initiator waits for a response
PSL_RES to the command P3L REQ to be transmitted from the
target, and the process proceeds from step 519 to step 520,
where the response PSL RES is received. Then, the process
proceeds to step 521. In step S21, the initiator changes
the communication parameteﬁ, that is, for example, the
transfer rate or the like in accordance with the respcnse
PSL RES recelved in step 820, and the process proceeds to
step S22,
[0134]

In this case, the processing of steps $18 tc 521
corresponds to the processing of step 85 in Fig. 1Z.
[6135]

In step S22, the initiator performs data exchange, that
is, exchange of the command DEP_REQ and the response DEP_RES,
with the target in accordance with a data exchange protocol.
[013¢]

In this case; the processing of step 522 corresponds to

the processing of step S6 in Fig. 12.

[0137]



of that time slot #R, the communication device transmits a polling

response frame (Fig. 10) including a NFCID (NFCID2) that identifies the
target. Then, the initiator receives the polling response frame from the

target, and thus acquires the NFCID of the target and identifies the target

on the basis of the NFCID. [0143] After the SDD process described

above is finished, data exchange of real data is performed between the
initiator and the target by using request and response frames of a data
exchange protocol, that is, the command DEP REQ and the responge cpqx¢¢
DEP RES in Fig. 11. - 55 S06P1566 [0144] The data exchange protoco

refers to a method (protocol) for establishing a connection by ysing t
N Re ik B oL Bary e Lhe

carrylﬁg But data é‘)?ch%née With 2 spgci

ini NFEIBAL alsgpravides fora framesretransmissionsprocedures, /0145] As
described above, in passive mode communication, by taking situations
[C1wBeére a plurality of targets exist around the initiator into consideration, an

SDD process using time slots is performed to identify the plurality of
targets; andl tHercexchafige ot Fed idata L FEHfotmedth etive 8 the THittatdr

des%@%g%%gﬂg%%48}4%ke process proceeds from step S22 to step

§23, and the initiator transmits a command DSL REQ. Then,
the initiator waits for a response DSL RES to the command
DSLWRéQ to be transmitted from the target and proceeds from
step S23 to step S24, where the response DSL RES is received.
The process then returns to step 313 and subsequently,
similar processing is repeated.

[0139]

On the other hand, when the initilator completely ends
the communication with the target, the process proceeds from
step S2Z to step SZ5, where a command RLS REQ is transmitted.
Then, the initiatcor waits for a response RLS_RES to the
command RLS REQ to be transmitted from the target, and the
process then proceeds from step 525 to step 526, where the
response RLS RES is received. Then, the process returns to
step 511 and subsequently, similar processing is repeated.
[0140]

In this case, the processing of steps 523 and S24 and
the processing ¢f steps SZ5 and 826 correspcond to the
processing of step 87 in Fig. 1Z.

[0141]



Therefore, in passive mode communication according to NFCIP-1, the
SDD process is always performed even when NFCIP-1 is applied to, for
example, an application which assumes the presence of only one target
that communicates with the initiator, and then exchange of real data is
performed between the initiator and the target. Accordingly, in passive
mode communication according to NFCIP-|, up to a certain amount of
communication time is required even;when, for example, only a small
amount of data is transmitted from the target to the initiator. [0147] Eigspq 5465
14 shows the communication time required for - 56 S06P1566
transmitting real data from the,target to the initiator by passive made
o aston S6eoring 6 NECTEL 101 261 1 Ts S5 mod o

accemAnmication:n passive medesisppgrormed;befween;the dnifiatorand ; «n
the target at a transfer rate of, for example, 212 kbps. [01491 As

re feesoribedtaboiegin passivecmofie ceatmunication, an SDD process is
performed first. [01.501 In the SDD process, first, the initiator transmits

[01¢he! polling request frame shown in Fig. 9. The size of the polling request

ﬂagg% qu?eigugﬂgngﬁﬁ%ggggéggqmgk%ommunication device as

the initiator transmits a polling reguest frame (Fig. 9} as
a command including time slot information TSN related to
time slots. Further, a communication device as the target
receives the polling regquest frame from the initiator, and
on the basis ¢f the time slot information TSN included in
the polling regquest frame, determines the time slot for
transmitting a polling response frame in reply.to that
polling reguest frame by a random number R. At the timing
of that time slot #R, the communication device transmits a
polling response frame ({(Fig. 10) including a NFCID (NFCIDZ)
that ldentifies the target. Then, the initiatcr receives
the polling response frame from the target, and thus
acquires the NFCID of the target and identifies the target
on the basis of the NFCID.

[0143]

After the SDD process described above is finished, data
exchange of real data is performed between the initiator and
the target by using regquest and response frames of a data
exchange protocel, that is, the command DEP REQ and the

response DEP RES in Fig. 11.



field is 48 bits long. That is, as shown in Fig. 9, a polling request frame
includes a preamble field of 48 bits (6 bytes) or more, a synchronization
field of 16 bits (2 bytes), a length field of 8 bits (1 byte), a payload field of
5 bytes, and a CRC field of 16 bits (2 bytes). Accordingly, when the
preamble field is 48 bits long, the size of the polling request frame
becomes minimum at 16 bytes. The time required for transmitting a
polling request frame of this minimum size, 16 bytes, at a transfer rate of
212 kbps is approximately 0.6038 ms (= 16 bytes x 8 bits/212 kbps)ngpi556
[01511 - 57 S06P1566 As described above with reference to Fig. 8, in
{Ol}f SDD process, after the initiator transmits a polling request frame,
ollowing an interval of 512 x 64/f0 as the predetermined time Td, that is,

appreximately 2:4-isnadime- Stat vhoseavidihs(time)al Suis- 2p61x 64/f0
seconds, that is, approximately 1.2 ms, is provided. [0152_] Now,

{ prcdmsider a fase adesd thestarget teansmitssattthentiminguof the fikst¢inierCIDZ,
slot #0, a polling response frame in reply to a polling request frame from

andi{eARiBtoNT 1P thistse, &RET hEIfandmissién SPfHe'dolngrequést T he

nrcfame by the initiators finished. folowing an.interyvalof approximately.2 4.
ms as the pre%etermlned time 'Iad,

[0145]

Ls described above, in passive mode communication, by
taking situations where a plurality of targets exist around
the initiator into consideration, an SDD process using time
slots 1s performed to identify the plurality of targets, and
then exchange of real data is performed between the
initiater and the target.

[0146]

Therefore, in passive mode communication according to
NFCIP-~1, the SDD process is always performed even when
NFCIP~-1 is applied to, for example, an application which
assumes the presence of only one target that communicates
with the initiator, and then exchange of real data is
performed between the initiator and the target. Accordingly,
in passive mode communication according to NECIP-1, up to a
certain amount of communication time is required even when,
for example, only a small amount of data is transmitted from
the target to the initiator.

[0147]

Fig. 14 shows the communication time required for



transmission of the polling response frame by the target is started. [01531
Like the size of a polling request frame, the size of a polling response
frame becomes minimum when the preamble field is 48 bits long. That is,
as shown in Fig. 10, a polling request frame includes a preamble field of
48 bits (6 bytes) or more, a synchronization field of 16 bits (2 bytes), a
length field of 8 bits (1 byte), a payload field of 17 bytes, and a CRC field
of 16 bits (2 bytes). Accordingly, v_yh%)%th_e preamble field is 48 bits long,
the size of the polling request frame becomes minimum at 28 - 58 S06P1566
506P1566 bytes. The time required for transmitting a polling request

frame of this mi sjze, at a transfer rate f 212 kbps
xSl ey TORe S (LS iex SRS Rosd)® (BT IR thE Y
pad¥aY2 REJlY request rame: and aRolling; resPERsE fiame are exchanged
between the initiator and the target, and the initiator acquires the NFCID2
[ 0lofdhe target, which is included in the polling request frame from the

target, thus ending the SDD process. [0155] Now, consider a case where
exchangé of fifeeemniait: ATRIREOHHI e réSpdisesATR RES: is

per§“¥ﬁé%”%gﬁ%éﬁg)ﬁﬂe initiator and the target at a trans{er
rate of, for example, 212 kbps.
(01493

As described above, in passive mbde communication; an
SkD process is performed first.
{01503

In the SDD process, first, the initiatcr transmits the
polling request frame shown in Fig. 9. The size of the
polling request frame becomes minimum when the preamble
field is 48 bits long. That.is, as shown in Fig. 9, a
polling requést frame includes a preamble field of 48 bits
(6 bytes} or more, a synchronization field of 16 bits (2
bytes), a length field of 8 bkits (1 byte), a paylcad field
of 5 bytes, and a CRC field of 16 bits {2 bytes).
Accordingly, when the preamble field is 48 bits long, the
size of the polling request frame becomes minimum at 16
bytes. 'The time required for transmitting a polling request
frame of this minimum size, 16 bytes, at a transfer rate of
212 kbps is approximately 0.6038 ms {= 16 bytes x 8 bits/212
kbps) .

[0151]



in Fig. 13 is performed between the initiator and the target, and

thereafter, exchange of one set of command DEP REQ and response
DEPRES (step S22) is performed so that, for example, real. data of 8

bytes is transmitted from the target to the initiator by the response

DEPRES. In this case, as described above with reference to Fig. 6, the
interval of the time Tdelay, that is, 256 x 64/fe seconds or approximately

0.038 ms must be allowed between fga?mgs. Accordingly, the initiator

transmits the command ATR_REQ upon elapse of the time Tdeley aftet 1544
the transmission of a polling request frame by the target is finished.

[0156] -,.59 S06P1 62} In this case, according to NFCIP-1, the size of the
ittt 1S SO TR RED b E e S M S07 bytes e 50

prdhe preamblesfield is48 bits lang, .and:dataralied gepstal bytesthgtean
be included in the payload field (Fig. 7) of that frame Is 0 bytes long.

frq0¢57 E Absomingthat (thetfearme bfthe Tommakd ATR REQ bf this
minimum size, 27 bytes, is to be transmitted from the initiator to the target

Pregef fARSBR LS B1912xbpd He Yiine AdgURE ¥8PHR Parsnfisdion i@ time
1 UM IO\ TS AT LIS
approximately 1.2 ms, is provided.

[0152]

Now, consider a case where the target transmits, at the
timing of the first time slot #0, a polling response frame
in reply to a peclling request frame from the initiator. 1In
this case, after the transmission of the polling request
frame by the initiator is finished, feollowing an interval of
approximately 2.4 ms as the predetermined time T4,
transmission of the polling response frame by the target is
started.
fOL53]

L.ike the size of a polling request frame, the size of a
polling reéponse frame becomes minimum when the preamble
field is 48 bits long. That is, as shown in Fig. 10, a
polling request frame includes a preamble field of 48 bits
{6 bytes) or more, a synchronization field of 16 bits (2
bytes), a length field of 8 bits (1 byte), a payload field
of 17 bytes, and a CRC field of 16 bits (2 bytes).
Accordingly, when the preamble field is 48 bits long, the

size of the polling request frame becomes minimum at 28



initiator, and after waiting for the time Tdelay (= 8 x 64/f0= approximately
0.038 ms), transmits the response ATR RES to the command ATR REQ

to the initiator. [01.59] In this case, according to NFCIP--], the size of the
frame of the response ATR RES becomes minimum at 28 bytes when the
preamble field is 48 bits long, and data called general bytes that can be
included in the payload field (Fig. 7) of that frame is 0 bytes long. [0160]
Assuming that (the frame of) the respgnse ATR RES of this

minimuni.si_ze, 28 bytes, is to be transmitted from the - 60 S06P1566¢6p156¢
target to the initiator at a transfer rate of 212 kbps, the time required for

byt 18, trangaission s approximately, 10568, 05:(F28, ytsségo%.éli%al%@quest
kbps). [0161] The initiator receives the response ATR RES from the

f rateegett and iaften waitingrfos the fimesTdelay: 6 approximatelys 003888y of
transmits the command DEP REQ of a data exchange protocol to the

212t3rhee [0T62 Pmithisidases ArcdrdiigftoNFeIPLT, the dizg ofthe frame of

. th and DEP REQ becomes minimum at 16 bytes when the
mt%rﬁeza(\ir%m%lf%ﬁ is 48 bits long, and data called user data bytes that can be

[01Hgluded in the payload field

In this way, a polling request frame and a polling
response frame are exchanged between the initiator and the
target, and the initiator acquires the NFCID2 of the target,
which is included in the peolling request frame from the
target, thus ending the SDD process.

[0155]

Now, consider a case where exchange of the command
ATR_REQ and the response ATR RES (steps $1i6 and S517) shown
in Fig. 13 is performed between the initiator and the target,
and thereafter, exchange of one set of command DEP REQ and
response DEP RES (step S22} is performed so that, for
example, real data of B bytes is transmitted from the target
to the initiator by the response DEP RES. In this case, as
described above with reference to Fig. 6, the interval of
the time Tgeay, that is, 256 x 64/f. seconds or approximately
0.038 ms must be allowed between frames. Accordingly, the
initiator transmits the command ATR REQ upon elapse of the
time Tgeiay after the transmission of a polling request frame
by the target is finished.

[0156}



(Fig. 7) of that frame is O bytes long. [0163] Assuming that (the frame of)

the command DEP REQ of this minimum size, 16 bytes, is to be

transmitted from the initiator to the target at a transfer rate of 212 kbps,

the time required for the transmission is approximately 0.6038 ms (= 16

bytes x 8 bits/212 kbps). [0164] The target receives the command DEP

REQ from the initiator, and after waiting for the time Tdelay (_

approximately 0.038 ms), transmits thg response DEPRES to the

command DEP REQ to the initiator. - 61 - SO6P1566 [01651 At this il 5¢¢
as described above, in a case where the target transmits real data of 8

bytes t%!ﬂ%i g%ggg bééct_QS.ESI?t %”%GODEEJ?FPSJPCC‘B%”%]E%QFC%P C‘Fflxéél g

the real data o ytes is includéd as user data bytes in the pay?oa

fraffdg.cf) ehthedespense RER RES. Furbek dhewsizemhthe frame gf thes
response DEPRES including the rear data of 8 bytes as user data bytes

wheip thiseway becbrhes Miaimum=at 44 bytes wherithezprdanibtefieldis 48
bits long. [01661 Assuming that (the frame of) the response DEPRES of
IENHFS MidithiunT sizB?54 BesPR thibe!tralfshittBd Flof Y kiget thitRéd (Fig.

7) DHIAIQLAL & irapsfer [atg qf 212 kbps, the
[0157]

Assuming that (the frame of) the command ATR REQ of
this minimum size, 27 bytes, is to be transmitted from the
initiator to the target at a transfer rate of 212 kbps, the
time required for the transmission is approximately 1.10189
ms (= 27 bytes x 8 hits/212 kbps).

[0158]

The target recelives the command ATR REQ from the
initiator, and after waiting for the time Tgeiay (= 8 x 64/f. =
approximately 0.038 ms), transmits the response ATR RES to

the command ATR REQ to the initiator.

In this case, according to NFCIP~1, the size of the
frame of the response ATR RES becomes minimum at 28 bytes
when the preamble field is 48 bits long, and data called
general bytes that can be included in the payload field (Fig.
7) of that frame is 0 bytes long.

{0160]
Assuming that (the frame of) the response ATR RES of

this minimum. size, 28 bytes, is to be transmitted from the



time required for the transmission is approximately 0.9057 ms (= 24 bytes

x 8 bits/212 kbps). [01671 The initiator receives the response DEP RES

from the target, thereby acquiring the real data of 8 bytes included in the
response DEP RES. [0168] Therefore, according to passive mode
communication, a communication time of at least approximately 7.794 ins

(= 0.6038 ms +- 2.4 ms + 1.0566 ms + 0.038 ins + 1.0189 ms + 0.038

ms + 1.0566 ms + 0.038 ms + 0.0608§ ms + 0.038 ms x- 0.9057 ms) is
required for performing data exchange of the - 62 S06P1566 real dataf; 5 ¢
8 bytes. [0169] Next, as described above, in passive mode

cargamMunIGaion; oy taking,siuatans pheta plyally of Ergels gty e
around the initiator into consideration, an SDD process using time slofs is

timperfenmed talidéntifytthe pluralitynof stasgets,itberekyridentifyingly 1.0566
(discriminating between) the targets existing around the initiator. [0170]

ms therdfofeY ifpasside Mdde/commtiaration according to NFCIP-1, the

[Olgp)D process is always performed even when NFCIP-1 is applied to, for
example, an application which assumes the presence of only one target

that COMMURICAIRSr receives the response ATR RES from the
target, and after waiting for the time Tderay (= approximately
0.038 ms), transmits the command DEP REQ of a data exchange
protocol to the ftarget.
(6162}

in this case, according to NFCIP-1, the size of the
frame of the command DEP REQ becomes minimum at 16 bytes
when the preamble field is 48 bits long, and data called
user data bytes that can be included in the payload field
(Fig. 7) of that frame is 0 bytes long.

[G163]

Assuming that (the frame of) the command DEP REQ of
this minimum size, 16 bytes, is to be transmitted from the
initiator to the target at a transfer rate of 212 kbps, the
time required for the transmission is approximately 0.6038
ms (= 16 bytes x 8 bits/212 kbps).

[0164)

The target receives the command DEP REQ from the
initiator, and after waiting for the time Tgerlay (=
approximately ¢.038 ms), transmits the response DEP RES to

the command DEP REQ to the initiator.



with the initiator, and then exchange of real data by a data exchange
protocol (through exchange of the command DEP REQ and the response
DEPRES) between the initiator and the target is performed. [0171] In a
case where an application to which NFCIP-1 is applied assumes that the
initiator communicates with only one target, the initiator never
communicates with a plurality of targets (simultaneously), that is, there is
always only one target that becomes.a target communication party with
the initiator. Therefore, it is not necessary for the initiator to identify @8 P1566
target as a target 63 S06P1566 communication party since there is only
{Gl%”jpj such target. I_n addition, the problem of (_:ollision, whereby responses
are” transmitted simultaneously from a plurality of targets, does not occur.

[01x2] hxamplesof anapplicationwhichassumes that the sDItAR-« +he
communicates with only one target include one in which a R/W as the
taripgiatdriginstalied atthe gide foroéntBy toyam atttactiondn an aniusementy

park, an IC card as a target, which functions as a passport (ticket) for
the,difg e sitrQitford isissa6 ¢ 15 thie ket Cant thERvalidity bR thee passpsre of

8 b@gggcﬁ%d§£g$g%%8-§Q7§L@r data bytes in the payload field

{Fig. 7) of the response DEP_RES. Further, the size of the
frame of the response DEP_RES including the rear data of 8
bytes as user data bytes in this way becomes minimum at 24
bytes when the preamble field is 48 bits long.

[0166]

Assuming that (the frame of) the response DEP RES of
this minimum size, 24 bytes, is to be transmitted from the
target to the initiator at a transfer rate of 212 kbps, the
time required for the transmission is approximately 0.9057
ms (= 24 bytes x 8 bits/212 kbps).

[0167]

The initiator receives the response DEP RES from the
target, thereby acquiring the real data of 8 bytes included
in the response DEP RES.

[0168]

Therefore, according to passive mode communication, a
communication time of at least approximately 7.794 ms (=
0.6038 ms + 2.4 ms + 1.0566 ms + 0.038 ms + 1.0189 ms +
£6.038 ms + 1.0566 me + $.038 ms + 0.06038 ms + 0.038 ms +

0.9057 ms} is required for performing data exchange of the



That is, in the amusement park, an IC card storing information on the
passport expiration date is issued to the user, and at the gate that allows
entrance of one person at a time, the user holds the IC card over the
R/W. In this case, real data indicating the expiration date stored in the IC
card is transmitted from the IC card to the R/W, and the expiration date
indicated by the real data is checked by the R/W. [0174] In the case of
an application which assumes that the, initiator communicates with only
one target as described above, there is no need to identify a target i 4k 5 ¢ ¢
SDD - 64 S06P1566 process. Accordingly, provided that exchange of
re arﬁal%g%tg gsfp%rf%rmt%dsby using the sequence of t_he SDD process as it is,
the data exchangeycan be performed in the following manner, for
[o1e@mple. [0175] That is, as described above, although the current
NFCIP-I specifies that the Pad of 8 bytes in the payload field of the polling
réspohse ramencEigh 20 nrist be (ighored s case ismole consideredcation,
where data exchange of real data is performed by using this Pad. [0176]

PY [nfthishse; e Exchihgd 6t rEaPddta bf 8 bytes ‘dbségatPabovetwith
aroﬁﬁﬁe@ﬁ%tgggkﬂgk%%]Qgpgﬁggwgideration, an SDD process

using time slots is performed to identify the plurality of
targets, thereby identifying (discriminating between)} the
targelts existing around the initiator.

[0170]

Therefore, in passive mode communication according to
NFCIF-1, the SDD process is always performed even when
NECIP-1 is applied to, for example, an application which
assumes the presence of only one target that communicates
with the initiator, and then exchange of real data by a data
exchange protocoln(through exchange of the command DEP _REQ
and the response DEP RES) between the initiator and the
target is performed.

[0171]

In a case where an application to which NFCIP-1 is
applied assumes that the initiator communicates with only
one target, the initiator never communicates with a
plurality of targets {(simultaneously), that is, there is
always only cone target that becomes a target communication
party with the initiator. Therefore, it is not necessary

for the initiator to identify the target as a target



as follows. [0177] Fig. 15 shows the communication time required when

real data of 8 bytes is transmitted from the target to the initiator by the

Pad of the polling response frame (Fig. 10), by using the sequence of the

SDD process as it is. [0178] it is assumed that as in Fig. 14,

communication is performed between the initiator and the target at a

transfer rate of 212 kbps in Fig. 15 as well. [0179] In Fig. 15, as in the

SDD process in Fig. 14, the - 65 S06P1566 initiator transmits the polling
request frame shown in Fig. 9. Provided that the size of this polling S0EP1566
request frame is the minimum size of 16 bytes as described above wit
reference to Fig. 14, the time rec%Jired for transmitting the pollin

request
COBANE HAGhGthRIRiMmEM Si%e 0P T6 Byted P4 ¥ranbfer %hof‘gﬁfzgll%j’dbs in
adds pRroximately,0.6088,ms, £6 hyies % 8 haitsigl2.khps).  [01801 A< are

described above with reference to Fig. 14, after the initiator transmits a

tr podingtrequest frarme afolowingyart rinterval ,of approximaiely 2419s 88 thaoces
predetermined time Td, a time slot whose width (time) Ts is

notgppF&dately 1.2 ms is provided.

{0172]

Examples of an application which assumes that the
initiator communicates with only one target include one in
which a R/W as the initiator is installed at the gate for
entry to an attraction in an amusement park, an IC card as a
target, which functions as a passport (ticket) for using the
attraction, is issued to the user, and the validity of the
passport is checked at the gate.

[03173]

That is, in the amusement park, an IC card storing
information on the passport expiration date is issued to the
user, and at the gate that allows entrance of one person at
a time, the user holds the IC card over the R/W. In this
case, real data indicating the expiration date stored in the
IC card is transmitted from the IC card to the R/W, and the .
expiration date indicated by the real data is checked by the
R/W.

{0174}

In the case of an application which assumes that the

initiator communicates with only one target as described

above, there is no need to identify a target in the 3DD



[0181] In Fig. 15, assuming that, as in Fig. 14, the target transmits a
polling response frame in reply to a polling request frame from the initiator
at the timing of the first time slot #0, after the transmission of the polling
request frame by the initiator is finished, following an interval of
approximately 2.4 ms as the predetermined time Td, transmission of the
polling response frame by the target is started. [01.82] It should be
noted, however, that in Fig. 15, the tgrge} places real data as the Pad of 8
bytes in the payload - 66 S06P1566 ﬁleld of the polling response fra%aep
(Fig. 10). [0183] As described above with reference to Fig. 14, the size 0
a polling response frame becomes minimum at 28 hytes when the

PT588mble SIS 48 BtsYond FEUrITE “the'tite FBGUPEE for trankshfiting® b2

is PEPRUIRAIESPONSE:amehaving fhe miimum Size of 48 byles ala »5 it
transtfer rate of 212 bps “is approximately 1.0566 ms (= 28 bytes x 8

i s,bitshl 21kbps) « $2184] 4@ the presenp ease; since real data of 8lhytes isy
included in the polling response frame, the initiator acquires real data of 8

mar\gas by pacevingitie polling response frame transmitted by the target.

566

[0175]

That is, as described above, although the current
NFCIP~1 specifies that the Pad of 8 bytes in the payload
field of the polling response frame in Fig. 10 must be

-ignored, a case is now considered where data exchange of
real data is performed by using this Pad.
0176}

In this case, the exchange of real data of 8 bytes
described above with reference to Fig. 14 can be performed
as follows.

[G177]

Fig. 15 shows the communication time required when real
data of 8 bytes is transmitted from the target to the
initiator by the Pad of the polling response frame (Fig. 10),
by using the sequence cof the SDD process as 1t is.

{0178]

It is assumed that as in Fig. 14, communication is
performed between the initiator and the target at a transfer
rate of 212 kbps in Fig. 15 as well.

[0179]

In Fig. 15, as in the SDD process in ¥Fig. 14, the



[0185] Therefore, in a case where a polling response frame (Fig. 10) is
used for data exchange of real data, a communication time of only
approximately 4.0604 ms ( 0.6038 ms + 2.4 ms + 1.0566 ms) at the
shortest is required for performing data exchange of real data of 8 bytes,
and this communication time is about half of that (approximately 7.7974
ms) required in the case of performing the passive mode communication
described above with reference to Fig..14. Thatis, itis possible to shorten
the communication time. [0186] In the case where it is assumed thatst88P1566
initiator - 67 S06P1566 communicates with only one target, there isho

. __.need to identify a target in the SDD, process, so a NFCID2 for identifyin%'

N1 3 S it beSinEldel i HHe Holfisg teS orse ama ey 165 Fig-

9. eifes Thereferg,in thecase, where the;polling respanse frame (Fig. 1Q) ;
is used for data exchange of real data, real data can’be placed also in

the(thel portion ef) the MFCID2wfB:kytes initheayioad field ©f thepelling
response frame. While the leading byte 0111 of the payload field of a

re 59l respende tramied (Fid hEO)t itifcatesithit s frametisanpgoliing ing the
]r sponse frame, real data can_ be plaﬁed also in this leading b¥te. é0187]

PoLTdkétore AR TRE chseWhela e Bolling PedpbnsB'ifante 7¢ 1 16 bytes

at a transfer rate of él2 kbps is approximately 0.6038 ms (=
16 bytes x 8 bits/212 kbps).
[0180]

As described above with reference to Fig. 14, after the
initiator transmits a polling request frame, following an
interval of approximately 2.4 ms as the predetermined time
Tg, a time slot whose width (time) T, is approximately 1.2 ms
is provided.

[0181]

In Fig. 15, aésuming that, as in Fig. 14, the target
transmits a polling respense frame in reply to a polling
request frame from the initiator at the timing of the first
time slot #0, after the transmission of the polling reguest
frame by the initiator is finished, following an interval of
approximately 2.4 ms as the predetermined time T,
transmission of the polling response frame by the target is
started.

[0182]
It should be noted, however, that in Fig. 15, the

target places real data as the Pad of 8 bytes in the payload



(Fig. 10) is used for data exchange of real data, real data is placed in the
entire payload field of 17 bytes of the polling response frame, thereby
making it possible to perform data exchange of a maximum of 1.7 bytes
of real data by means of one polling response frame. [01881 Here, the
mode of communication in which, as described above, data exchange of
real data is performed by means of a polling response frame by using the
sequence of the SDD process as it g is referred to as the simple mode.
[0189] Fig. 16 shows an example of ﬁe configuration of a SO6P1566,
2T : ST S506P1566
communication system that is capable of communication in simple mode
. ((ggar field communication), in addition to the near field communication
fie S g

mpantWitPRECIPS. [HTEBLF Bigt 18 the Edfmuhidation system

[01ifslpdes communication devices 11 and 12 that can perform

communication compliant with NFCIP-I, and communication in simple

made. 0101} ibshould be=netedihatin she:embodisnentshown, inttig. 46z«

for the simplicity of description, it is assumed that of the passive mode
of andiHelddteThBEENhe coREniRafc LR VitEs T1ahd 12 #fpleriery when
neO L pRSSIYe mofe, i) ogerd ONECIP-1 ars onfiaured sp g o be
required for transmitting the polling response frame having
the minimum size of 28 bytes at a transfer rate of 212 bps
is approximately 1.0566 ms (= 28 bytes x 8 bits/212 kbps).
[0184]

In the present case, since real data of 8 bytes is
included in the polling response frame, the initiator
acquires real data of 8 bytes by receiving the polliing
response frame transmitted by the target.

[0185]

Therefore, in a case where a polling response frame
{(Fig. 10) 1is used for data exchange of real data, a
communication time of only approximately 4.0604 ms (= 0.6038
mg + 2.4 ms + 1.0566 ms) at the shortest is required for
performing data exchange of real data of 8 bytes, and this
communication time is about half of that (approximately
7.7974 ms) required in the case of performing the passive
mode communication described above with reference to Fig. 14.
That 1is, it is possible to shorten the communication time.

[0186]

In the case where it is assumed that the initiator



performing only communication in passive mode). [0192] Further, in the
embodiment shown in Fig. 16, it is assumed that the communication
device 11 functions only as the initiator that transmits data by outputting
an electromagnetic wave by itself and modulating the electromagnetic
wave, and the communication device 12 functions only as the target that
transmits data by performing load modulation on the electromagnetic
wave outputted by the initiator. [0_198%- 69 S06P1566 In the
communication system shown in Fig: 16, the communication device 1
serving as the initiator and the communication device 12 serving as T
target perform either passive mode communication or simple mode

ComEBhuiication tb pérfdrih B4t dxthaRge of hedl Blals [GTo4)°RExE Fig.
; . W n(;@gnpl f the confi ion.of_the_co nwf% ion device
ldeﬁ'zg%/iégagg the i%]iti%?ortg s%ov%r?)f %ﬁ%‘%ag fdl955 En antenng Zf%%rms
idea elosgdrigop, and-getputsean lectromagnetic waneias glegtricabeurrenty
flowing through the coil changes. Further, electrical current flows through
resihrerdteAinaRe asfmagnetd fluxestpassing tArcughitheoilin the case

§§91566

where the polling response frame (Fig. 10} is used for data
exchange of real data, real data can be placed also in (the
portion of) the NECID2 cof 8 bytes in the payload fieid of
the polling response frame. While the leading byte 01H of
the payload field of a polling response frame (Fig. 10)
indicates that this frame is a polling response frame, real
data can be placed also in this leading byte.

{0187]

Therefore, in the case where the polling response frame
(Fig. 10} 1is used for data exchange of real data, real data
is placed in the entire payload field of 17 bytes of the
polling response frame, thereby making it possible to
perform data exchange of a maximum of 17 bytes of real data
by means of one polling response frame.

[0188]

Here, the mode of communication in which, as described
above, data exchange of real data is performed by means of a
polling response frame by using the sequence of the SDD
process as it is, is referred to as the simple mode.

{0189]

Fig. 16 shows an example of the configuration of a



serving as the antenna 21 change. 1.0196] A receiving section 22
receives electrical current flowing through the antenna 21, and outputs it
to a demodulating section 23. The demodulating section 23 performs
demodulation (for example, ASK demodulation) on the signal supplied
from the receiving section 22, and supplies the demodulated signal. to a
decoding section 24. The decoding section 24 decodes, for example, a
Manchester code or the like as a demodulated signal supplied from the
demodulating section 23, and supplies the data obtained by - 70 SOGP1S66
S06P1566 the decoding to a data processing section 25. [0197] The data

co m&rocessin section Z%lper@rms,predeterm'ned rocessing on the basis of

t

6" d4t3 supPIiEd froft the dbcdding 3Betiors 24 TAISE R AR prédbstihg
simpaEligf2R. sHpplies daiaig be.fransmitied tg.another deviee 10.an o rhe
encoding section 26. [0198] The encoding section 26 encodes the data

neasugplieddrommthe data processingdection 2biinto, fierexample, a
Manchester code, and supplies the code to a modulating section 28.
{01f5109] An electromagnetic wave output section 27 supplies the

In Fig. 16, the communication system includes
communication devices 11 and 12 that can perform
communication compliant with NFCIP-1, and communication in
simple mode.

{01911

It should be noted that in the embodiment shown in Fig.
16, for the simplicity of description, it is assumed that of
the passive mode and the active mode, the communication
devices 11 and 12 implement only the passive mode with
regard to NFCIP-1 (are configured so as to be capable of
performing only communication in passive mode).

[0192]

Further, in the embodiment shown in Fig. 16, it is
assumed that the communication device 11 functions only as
the initiator that transmits data by outputting an
electromagnetic wave by itself and modulating the
electromagnetic wave, and the communication device 12
functions only as the target that transmits data by
performing lcad modulation on the electromagnetic wave
outputted by the initiator.

[0193]



antenna 21 with electric current for allowing the antenna 21 to radiate (an
electromagnetic wave as) a carrier wave having a predetermined single
frequency fc. In accordance with the signal supplied from the
electromagnetic wave output section 27, the modulating section 28
modulates the carrier wave as the electric current supplied to the antenna
21 by the electromagnetic wave output section 27. This allows the

antenna 21 to radiate an electromag%etic wave as a modulated signal
obtained by modulating the carrier w Ve in accordance with (Manchester_
code obtained by encoding) data outputted to the encoding section Wb%
the data 71 SO6P1566 processing section 25. [0200] As the modulation
schethe Htha HBHUAGAS SeBicH5S. = Tor Exatipld anfipiftudd Eniftieing

corlASK) can hs.employed. ;!ES@%M%&OA%OLJl%ﬁ*!ﬁ&;@%&@% @%%“'ﬁﬂ%”

scheme in the modulating section 28 is not limited to ,and itis also
conpassibie: tol empiyRSK (Phase Shifhlieying). KeAMa (Quadiadirec rm either

Amplitude Modulation), and the like. The modulation factor of the
Pasgmpltule EenoCiited (2 hufierical valied sustprds 8 tor80% 0%, to

eratqgl %100%%2”'[ a sfyitgilble value mﬁx be selected. [02011 A control.
Persetion %@ contrors Blogks 8ondtft gdﬁ'éa(:ommunication device 11. That

[ 0 18.4the control section 29 is

Next, Fig. 17 shows an example of the configuration of
the communication device 11 serving as the initiator shown
in Fig. 16.
f0195]

An antenna 21 forms a closed loop, and outputs an
electromagnetic wave as electrical current flowing through
the cecil changes. Further, electrical current flows through
the antenna 21 as magnetic fluxes passing through the coil
serving as the antenna 21 change.

[031%6]

A receiving section 22 receives electrical current
flowing through the antenna 21, and outputs it to a
demodulating section 23. The demodulating section 23
performs demodulation (for example, ASK demodulatiocn) on the
signal supplied from the receiving section 22, and supplies
the demodulated signal to a decoding section 24. The
decoding section 24 decodes, for example, a Manchester code
or the like as a demodulated signal supplied from the

demodulating section 23, and supplies the data cbtained by



configured by, for example, a CPU (Central Processing Unit) 29A, an
EEPROM (Electrically and Erasable Programmable Read Only Memory)
29B, a RAM (Random Access Memory) (not shown), and the like. The
CPU 29A executes a program stored in the EEPROM 29B, thereby
performing control of blocks constituting the communication device 11 and
other various kinds of processing. The EEPROM 29B stores a program to
be executed by the CPU 29A and d 18 that is necessary for the
operation of the CPU 29A. [0202] A series of processes performed zé’otg‘ﬁz 566
CPU 29A by - 72 S06P1566 executing a program can be performed’in
such a way that dedicated hardware is provided in place of the CPU 29A

thean(%e?ﬁé]ﬁ dichfeharaarE haHGiie te Sotesad. firaddition to being

{Gligs,tﬁlled into the EEPROM 29B in advance, a program to be executed by
the CPU 29A can be temporarily or permanently stored (recorded) in a
removakie recardinge mredium ssuahi asa flexibte-diskya GR-R@Mermined
(Compact Disc Read Only Memory), an MO (Magneto Optical) disk, a

propypyDigitalnvérsatilkaBise), afmabAetitadisk sonw sémitohdattor he

q memory, and can be provided as s -C?Efd packaged software.

. s

Stidre, thdbrogram CaR be tralfsniiftéd 1 the" esfhhiaoh' o 2°
sup gg%% ;gﬁw% figld caamwipication 1@ be istalled info fae EERROM,

encoeding section 26.
[0198]

The encoding section 26 encodes the data supplied from
the data processing section 25 into, for example, a
Manchester code, and supplies the code to a modulating
section 28.

{0199]

An electromagnetic wave output section 27 supplies the
antenna 21 with electric current feor allowing the antenna 21
to radiate (an electromagnetic wave as) a carrier wave
having a predetermined single frequency f.. In accordance
with the signal supplied from the electromagnetic wave
cutput section 27, the medulating section 28 modulates the
carrier wave as the electric current supplied to the antenna
21 by the electromagnetic wave output section 27. This
allows the antenna 21 to radiate an electromagnetic wave as
a modulated signal obtained by modulating the carrier wave
in accordance with (Manchester code obtained by encoding)

data ocutputted to the encoding section 26 by the data



A power supply section 30 supplies required power to the individual
blocks constituting the communication device 11.[0204] In Fig. 17,
representation of lines showing that the control section 29 controls the
individual blocks constituting the communication device 11, and
representation of lines showing that the power supply section 30 supplies
power to the individual blocks constituting the communication device 11
are omitted because they may com ifa;we the drawing. 73 S06P1566
[0205] In the above-described case, the decoding section 24 and thes06}?1566
encoding section 26 process the Manchester code. However, the
decoding section 24 and the encoding section 26 can selectively process
PLOG By the Mahdi&stércode, but also one of plural types of code such
Eozqﬁ)modified Miller code and NRZ (Non Return to Zero) code. [0206] The
communication device 11 configured as described above functions as the

initlator-as: theoconteot seatien:-R9neontrols: the indimiduat blogks et-theon 28,
communication device 11. [0207] That is, in the communication device
foripasspd e, amplitude shift keying (ASK) can be employed.
It should be noted, however, that the modulation scheme in
the modulating section 28 is not limited to ASK, and it is

also possible to employ PSK (Phase Shift Keying), 0OAM
(Quadrature Amplitude Modulation), and the like. The
modulation factor of the amplitude is not limited to
numerical values such as 8% to 30%, 50%, and 100%, but a
suitable value may bhe selected.

[0201]

A control section 29 controls blocks constituting the
communication device 11. That is, the control section 29 is
configured by, for example, a CPU {(Central Processing Unit)
29A, an EEPROM (Electrically and Erasable Programmable Read
Only Memory) 29B, a RAM {Random Access Memory)} (not shown),
and the ilike. The CPU 29A executes a program stored in the
EEPROM 29B, thereby performing contrpl of blocks
constituting the communication device 11 and other various
kinds of processing. The EEPROM 29B stores a program to be
executed by the CPU 29A and data that is necessary for the
operation of the CPU 29A.

[0202]

A series of processes performed by the CPU 29A by



initiator, when transmitting data (frame), the electromagnetic wave output
section 27 supplies the antenna 21 with electric current for allowing the
antenna 21 to radiate (an electromagnetic wave as) a carrier wave having
a predetermined single frequency f,. Accordingly, an electromagnetic
wave as a carrier wave (unmodulated wave) is radiated from the antenna
21.[0208] Further, in the communication device 11, the data processing
section 25 supplies data to be trarlsrgi ted to the target, to the encoding

section 26. The encoding section 26 - 4 'S06P1566 encodes the da&%6P1566

supplied from the data processing section 25 into a Manchester codg,
and sl{f?glies the code to the modulating section 28. In accordance with

SXSh8 sid Al SUppiad #BnT ik BRcdtfing Sedivh 26! useibduiating s8éton
dedd&modulates the.carrier wave @s the elgctrig currept-syppliedgtg t%%A and

antenna 21 by the electromagnetic wave output section 27. This allows

thetheamtennae?l te rddiate apelacitomagnesicywaveehiained byn addition
modulating the carrier wave in accordance with data outputted to the

Lo &fcbifihg sectioh 28lby iHe dataeprbEESiY sédtiohres difieratsy & program
ransmitting data to the tar [Q209] On the other hand, in the

ko tck:)c‘)emr%}ﬁ%%g |8rcl¥ de icté?ﬁ ggbth%%nltia . Wien FeRBRARY data (Frame)

per%@%ﬂmgﬁ9b¥tored (recorded) in a removable recording
medium, such as a flexible disk, a CD-ROM {(Compact Disc Read
Only Memory), an MO (Magneto Optical) disk, a DVD (Digital
Versatile Disc), a magnetic disk, or a semiconductor mMemory,
and can be provided as so-called packaged software.
Furthermore, the program can be transmitted to the
communication device 11 by near field communication to be
installed into the EEPRCOM 29B.

[0203]

A power supply section 30 supplies required power to
the individual blocks constituting the communication device
11.

[0204]

In Fig. 17, representation of lines showing that the
control section 29 contrels the individual blocks
constituting the communication device 11, and representation
of lines showing that the power supply section 30 supplies
power to the individual blocks constituting the
communication device 1l are omitted because they may

complicate the drawing.



the target through load modulation, the receiving section 22 outputs a
signal corresponding to electric current on the antenna 21, which
changes through load modulation by the target, to the demodulating
section 23. The demodulating section 23 performs demodulation on the
signal supplied from the receiving section 22, and supplies the
demodulated signal to a decoding section 24. The decoding section 24
decodes a Manchester code or the like as a signal supplied from the
demodulating section 23, and supf)ligéth”é data obtained by the deco%igg
to the data processing section 25. The data processing section 25 3 1566
Zg)gforms predetermined - 75 - SO6P1566 processing on the basis of the
a supplied from the decoding section 24. [0210] Next, Fig. 18 shows

an example g %‘x‘?ec-‘?éﬂéig&@Qgigfzcﬁfé’?”{@%”i&%%%’li%ﬁ‘ém% &%tSP£Vi”94

as the target shown in Fig. 16. An antenna 41 s a close

andoepeancheuipuisan electromagneticonave: as gledirigat suEestflowing .
through the coil changes. Further, electrical current flows through the

Hovgritemna hasdinagréticflwaestpassingitheoughtthe coilcseliing aetheion 26
antenna 41 change. [0212_] A receiving section 42 receives electrical

Caqlﬁﬁ%ﬁctlvely process not only the Manchester code, but

also one of plural types of code such as modified Miller

code and NRZ (Non Return to Zero) code.

(02061

The communication device 11 configured as described
above functions as the initiator as the control secticn 29
contrels the individual blocks of the communication device
11.

[0207}

That is, in the communication device 11 as the
initiator, when transmitting data (frame), the
electromagnetic wave output section 27 supplies the antenna
21 with electric current for allowing the antenna 21 to
radiate {an electromagnetic wave as) a carrier wave having a
predetermined single frequency f.. Accordingly, an
electromagnetic wave as a carrier wave {unmodulated wave) is
radiated from the antenna 21.

{02087
Further, in the communication device 11, the data

processing section 25 supplies data to be transmitted to the

target, to the enceding section 26. The encoding section 26



flowing through the antenna 41, and outputs it to a demodulating section

43. The demodulating section 43 performs ASK demodulation or the like

on the signal supplied from the receiving section 42, and supplies the
demodulated signal to a decoding section 44. The decoding section 44
decodes, for example, a Manchester code or the like as a signal supplied

from the demodulating section 43, and supplies the data obtained by the
decoding to a data processing segtiqg 45. [0213] The data processing

section 45 performs predetermined - 76 S06P1566 processing on t@%6}?1566
basis of the data supplied from the decoding section 44. Also, the data

processing section 45 s%ugipfl(lj%s fata to be transmitted to another device,

®an encodirig Sectioh 14] “Fhe"Efcoting' s&ction 46 ehcodes the ™"

25 datasuppligd fiopy the dataiprocessing sgation45 infe. forgxample, g
Manchester code, and outputs the code to a load modulating section 47.

modj@P4 6] riheslead inodéting Sectinadyrchangesyihtaccordarcesmith the
signal sugéplied from the encoding section 46, the impedance when
supplewiity thetbil'detvifg eRthe @ntéifal4D frofn the 6utsiié: Yitidmd RF

sec%?gé Egn%ggﬂfggg% the carrier wave as the electric

current supplied to the antenna 21 by the electromagnetic
wave output section 27. This allows the antenna 21 to
radiate an electromagnetic wave obtained by modulating the
carrier wave in accordance with data outputted to the
encoding section 26 by the data processing section 25,
thereby transmitlting data to the target.
(02091

On the other hand, in the communication device 11 as
the initiator, when receiving data (frame) transmitted by
the target through load modulation, the receiving section 22
outputs a signal corresponding to electric current on the
antenna 21, which changes through load modulation by the
target, to the demodulating section 23. The demodulating
section 23 performs demodulation on the signal supplied from
the receiving section 22, and supplies the democdulated
signal to a decoding section 24. The decoding section 24
decodes a Manchester code or the like as a signal supplied
from the demodulating section 23, and supplies the data
obtained by the decoding to the data processing section 25.

The data processing section 25 performs predetermined



formed around the antenna 41 as a result of another device outputting an
electromagnetic wave as a carrier wave, the impedance when viewing the

coil serving as the antenna 41 changes, so the RF field around the

antenna 41 also changes. Accordingly, the carrier wave as the
electromagnetic wave outputted by the other device is modulated
(load-modulated) in accordance with the signal supplied from the

encoding section 46, and the data outputted to the encoding section 46

by the data processing section 45 is transmitted to the other devices%m%,6
outputting the electromagnetic wave. [0216] - 77 S06P1566 As the

modulatlon sch me lkl‘)lthe Ioa m%dulaéln sectlon 47 for xam

pmces shift eymg?ﬁéf() can be empoyed ?tps%ouijd é:%te

decgg\ﬂgge@é@mg mogulation scheme in the load modulating sectlon 47 is
not limited to ASK, and it is also possible to employ PSK (Phase Shift

{02Keying), QAM (Quadrature Amplitude Modulation), and the like. The
modulation factor of the amplitude is not limited to numerical values such

as'E%to 3008, 5008, SAP L6090} it AT EUibRIVAIGE nisy e demeten of
[0 Wer sup I ggggo 8draws ower fr the electric _current,
the LuA} F a¢ i I%J f_’ﬁl‘% formg(? s d”]t]i%e;Lrl

that flows t roug ' the antenna 41 dueé 1o t aroun
Figantemna 41, and supplies the power to the |nd|V|duaI blocks constituting

the communication
[0211]

An antenna 41 forms a closed loop, and outputs an
-electromagnetic wave as electrical current flowing through
the coil changes. Further, electrical current flows through
the antenna 41 as magnetic fluxes passing through the coil
serving as the antenna 41 change.

[0212]

A receiving section 42 receives electrical current
flowing through the antenna 41, and outputs it to a
demodulating section 43. The demodulating section 43
performs ASK demodulation or the like on the signal supplied
from the receiving section 42, and supplies the demodulated
signal to a decoding section 44. The decoding section 44
decodes, for example, a Manchester code or the like as a
signal supplied from the demodulating section 43, and
supplies the data obtained by the decoding to a data
processing section 45.

[0213]

The data processing section 45 performs predetermined



device ].2. [0218] A control section 49 performs control of the individual
blocks constituting the communication device 12 or the like. That is, the
control section 49 is configured by, for example, a CPU 49A, an
EEPROM 49B, a RAM (not shown), and the like. The CPU 49A executes
a program stored in the EEPROM 49B, thereby performing control of the
individual blocks constituting the communication device 12 and other
various kinds of processing. The EEPROM 49B stores a program to be
executed by the CPU 49A and data that is - 78 SO06P1566 necessapy{ofq 555
the operation of the CPU 49A. [0219] A series of processes performed by

pm% SQPH 494\ by, executing a pr g%m g%gape erfOfé er: such anway

Icated ardware is provided in place of tHe dA an

decaadlﬁgteﬁetwgware; performsthe presessas: Ipadditien itadpeing: tﬂﬁ&ﬁi'e@'.‘a
into the EEPROM 49B in advance, a program to be executed by the CPU
suppdAcandetteniporarly torapemidriently istored {tdrerdet) in agemovabte
recording medlum such as a flexible disk, a CD-ROM, an MO disk, a
enchiid 9a Higgrietié didk, or a semiconductor memory, and can be provided
[02@9 $O- -called packaged software Furthermore, the program can be
transmitted to the communication device 11 by near field communication

to brdnsialediintg thesEEPROM#AM codes the data supplied from
the data processing section 45 into, for example, a
Manchester code, and outputs the code to a load modulating
section 47.
[0215]

The load mcdulating section 47 changes, in accordance
with the signal supplied from the encoding section 46, the
impedance when viewing the coil serving as the antenna 41
from the outside. When a RF field (magnetic field) is
formed around the antenna 41 as a result of ancother device
outputting an electromagnetic wave as a carrier wave, the
impedance when viewing the coil serving as the antenna 41
changes, so the RF field around the antenna 41 also changes.
Accordingly, the carrier wave as the electromagnetic wave
outputted by the other device is modulated (load-modulated)
in accordance with the signal supplied from the encoding
section 46, and the data outputted to the encoding sectiocn
46 by the data processing section 45 is transmitted to the
other device outputting the electromagnetic wave.

[0216]



[0220] In Fig. 7.8, representation of lines showing that the control section

49 controls the individual blocks constituting the communication device

12, and representation of lines showing that the power supply section 48
supplies power to the individual blocks constituting the communication

device 12 are omitted because they may complicate the drawing. [0221]

While in Fig. 18 the power supply section 48 draws power from the

electrical current flowing through the ; 79 S06P1566 antenna 41,
alternatively, for example, a battery can be built in the communicatioré%?lg%
device 12 so that power is supplied to the individual blocks constituting

theAcomlmunic ti(én device 12 from the battery. [0222] In the | .
abdve-described dabe the §&LbdIy d8ctionas" and fedntadigLedfiohon

47 ,4658&0%5%%[%%é/',an&*afit?{&%e-sh'%@v%s}ﬁ%5’9?9@29 sggtion, 44 and

the encoding section 46 can selectively process not only the Manchester
empdogegsbut also ehewf d pluratitytefdypescefcase, such:as mpdified aMiller 1on

code and NRZ (Non Return to Zero) code. [0223] The communication
schiatficel 12 Eofifigirrd dsdbsribéd dalfsvetfinetichs dssthetargetraithd to

ASKgmgg%S$%ﬂ%%4%lso possible to employ PSK (Phase Shift
Keying), QAM (Quadrature Amplitude Modulation), and the like.
The modulation factor of the amplitude is not limited to
numerical values such-as 8% to 30%, 50%, and 100%, but a
suitable value may be selected.

[0217]

A power supply section 48 dréws power from the electric
current that flows through the antenna 41 due to the RF
field formed around the antenna 41, and supplies the power
to the individual blocks constituting the communication
device 12.

[0218]

A control section 49 performs control of the individual
blocks constituting the communication device 12 or the like.
That is, the control section 49 is configured by, for
example, a CPU 493, an EEPROM 498, a RAM (not shown), and
the like. The CPU 49A executes a program stored in the
EEPROM 49B, thereby performing control of the individual
blocks constituting the communication device 12 and other
various kinds of processing. The EEPROM 49B stores a

program to be executed by the CPU 49A and data that is



controls the individual blocks of the communication device 12. [0224]
That is, in the communication device 12 serving as the target, when
transmitting data (frame), the data processing section 45 supplies data to
be transmitted to the initiator, to the encoding section 46. The encoding
section 46 encodes the data supplied from the data processing section 45
into a Manchester code, and outputs the code to the load modulating

section 47. The load modulating sect;on 47 changes, in accordance with

the signal supplied from the encoding ©80 S06P1566 section 46, the

impedance when viewing the coil serving as the antenna 41 from the? 0OP1966
outside. [0225] At this time, the communication device 11 as the initiator

NeGESiKg HORF Hefd SRSThA the AntEhna AL by Butpétting an

{Oﬁl@qtromagnetic wave as a carrier wave, and as the impedance when
viewing the coil serving as the antenna 41 changes, the RF field around

therantenna 4 1-ais@ ebargase sA¢ordinghi= thecardaewaye ashe by
electromagnetic wave outputted by the initiator is modulated

e X (foHdL b dulatsdpinadccsrtialce with fivesighalisuppliel fromvehe that
encodigg section 46, and the data outputted to the encoding section 46

Aoy the datd Droéssing' SedtibR 25 & rahdniitédto e inttatorthaf B 219
theOWRHing the electiamagnelic Ways, s the processes. In addition

to being installed into the EEPROM 49RBR in advance, a program
to be executed by the CPU 49A can be temporarily or
permanently stored (recorded) in a removable recording
medium, such as a flexible disk, a CD-ROM, an MO disk, a DVD,
a magnetic disk, or a semiconductor memory, and can be
provided as so-called packaged software. Furthermore, the
program can be transmitted to the communication device 11 by
near field communication to be installed into the EEPROM 49B.
[0220]

In Fig. 18, representation of lines showing that the
control section 49 controls the individual blocks
constituting the communication device 12, and representation
of lines showing that the power supply section 48 supplies
power Lo the individual blocks constituting the
communication device 12 are omitted because they may
complicate the drawing.

[0221]
While in Fig. 18 the power supply section 48 draws

power from the electrical current flowing through the



[0226] On the other hand, in the communication device 12 as the initiator,
when receiving data (frame) transmitted by the initiator by modulating the
electromagnetic wave outputted by itself, the receiving section 42 outputs

to the demodulating section 43 a signal corresponding to the electric

current that flows through the antenna 41 in accordance with the
electromagnetic wave modulated by the data. The demodulating section

43 performs demodulation on the signal supplied from the receiving

section 42, and supplies the demodulated signal to the decoding se%I'B) 1566
44. - 81 S06P1566 The decoding section 44 decodes a Manchester code

or the like as a signal supplied from the demodulating sectjon 43, and
ant&ibbiies the ﬁ%?aggﬁ%?n%‘geb%ymej‘[g)e]f:oﬁfﬁ%"{g fie datd’ procEsdingSedtion

bui4% The dala pregrssing:seqtion 45 perorms predetgrmingd processing
on the basis of the data supplied from the decoding section 44. [0227]

supNéxtereferringite thedlowichart incBigoks;, acclesceriptioniwill behgiven of
the processing of the communication device 11 as the initiator. [0228] In

COmgaR AL e ESitid Settion PONFig1 ¢ 7t theé *dommunication device

(02 ?s the initiator sets the communication mode in which communication
IS performed with

In the above-described case, the decoding section 44
and the encoding section 46 process the Manchester code.
However, the decoding section 44 and the encoding section 46
can selectively process not only the Manchester code, but
also one of a plurality of types of code such as modified
Miller code and NRZ (Non Return to Zero) code.

[0223]

The communication device 12 configured as described
above functions as the target as the control section 49
controls the individual bleocks of the communication device
12.

[0224]

That is, in the communication device 12 serving as the
target, when transmitting data (frame), the data processing
section 45 supplies data to be transmitted to the initiator,
to the encoding section 46. The encoding section 46 encodes
the data supplied from the data processing section 45 into a
Manchester code, and outputs the code to the load medulating
section 47. The load modulating section 47 changes, in

accordance with the signal supplied from the encoding



the target. That is, the communication device 11 as the initiator

determines which one of passive mode communication and simple mode
communication is to be performed with the target. [0229] At this time, in a
case where, for example, communication for transmitting a large amount

of data from the target is to be performed between the communication

device 11 as the initiator and the target, in step S101, the communication
mode is set to the passive mode. gn% e other hand, in a case where, for
example, communication for - 82 SO06P1566 transmitting a small am%,lgbl%é_
of data from the target is to be performed between the communication

device 11 as the initiator and the target, in step 5101, the communication

SeGhddEis et th ¥e SR Gqe. 0550] Y ARErhEAVAY Sin Hdds S Rh&rd thes
£hSOMYPLRIGEtion SYSIEM i E19,,164$ gpplied to, for example, an

application in which the number of targets serving as the communicating
[ 0 pEFties with the communication device 1.1 as the initiator is not
determined (is an indefinite number), in step 5101, the communication
modE i§ Bértothasimpleemodaon the bier kol ge athseswhdre the
,communicatioris;[stem in Fig. 16 s a§plied to, for example, an

trddhictont whith Abstithés thiat orfly 6né targetsdrlis agirana 41 by
ouﬁﬁw@@EHGaQRQ8@@¥ﬂ@ﬁh§§hetic wave as a carrier wave, and as

the impedance when viewing the coil serving as the antenna
11 changes, the RF field around the antenna 41 also changes.
Accordingly, the carrier wave as the electromagnetic wave
outputted by the initiator is modulated (load-modulated) in
accordance with the signal supplied from the encoding
section 46, and the data outputted to the encoding section
46 by the data processing section 45 is transmitted to the
initiator that is outputting the electromagnetic wave.
(0226}

On the other hand, in the communication device 12 as
the initiator, when receiving data (frame) transmitted by
the initiator by modulating the electromagnetic wave
outputted by itself, the receiving section 42 outputs to the
demodulating section 43 a signal cbrresponding to the
electric current that flows through the antenna 41 in
accordance with the electromagnetic wave modulated by the
data. The demcdulating section 43 performs demodulaticn on
the signal supplied from the receiving section 42, and

supplies the demodulated signal to the decoding section 44.



communication device 11 as the initiator, in step 5101, the

communication mode is set to the simple mode. [0231] After the
communication mode is determined in step 5101, the process proceeds

to step 5102, where the control section 29 controls the individual blocks

of the communication device 11 so as to perform an RFCA process, and

when no electromagnetic wave from another device exists, causes

outputting of an electromagnetic way, 5 to be started, and the process
proceeds to step 5103. [0232] - 83 P1566 In step 5103, the congr8kP1566
section 29 determines the current communication mode, and if it is

determined that the ,com émlcatlon mode is set to the passwe mode

The, See8s! Hrdeduds th¥tep A& the WBREBFSEEiBN T Soritfold: ﬁe
1i HQd'é(QUQI klogks of the-commuynication devicg 4d-39,2S HoReriord: s oy 43,

communication in passive mode. [0233] In step 5104, first, Steps 5104-1
andandiSi04-2«asthe SBDa praoessiatel pefotrhed.d0234]1 Specificalhs inlata
step S104-1, the control section 29 controls the individual blocks of the

P rOGSMLRati6R Bboitel 11 so'detotrdmdniit e peRing teqEest Fahe (Fig.

pe r%)orpnesrepgg%g{ rtahrem\;{%lggs S?%%Ig%dsg (_!j\”:OCI’lI PL:I:] ea;[slq éheot m‘ghe data

supplied from the decoding section 44,
[0227]

Next, referring to the flow chart in Fig. 19, a
description will be given of the processing of the
communication device 11 as the initiator.

[0228]

In step 3101, the control section 29 (Fig. 17) of the
communication device 11 as the initiator sets the
communication mode in which communication is performed with
the target. That is, the communication device 11 as the
initiator determines which one of passive mode communication
and simple mode communication is to be performed with the
target.

[0229]

At this time, in a case where, for example,
communication for transmitting a large amount of data from
the target is to be performed between the communication
device 11 as the initiator and the target, in step S101, the
communication mode is set to the passive mode. On the other

hand, in a case where, for example, communication for



slot information TSN. [0235] It should be noted that as described above

with reference to Fig. 9, the current NFCIP-1 specifies that the time slot
information TSN of 1 byte of the polling request frame transmitted by the

SDD process of passive mode communication must have one of the

values OOH, 0111, 0311, 0'711, OFH. In step S104-1, a polling request

frame with one of these five values OOH, 0111, 0311, 07H, OFH setin

the time slot information TSN is tra 5ni'g§ed. [0236] - 84 S06P1566 In

this case, the 1-byte values OOH, 01H, 03H, 07H, OFH, which are SO6P1566
specified by the current NFCIP-1 as the values that must be set in the

time sIQCt.information TSN of a oIIinjr%I r&gyest frame transmitted by the

EragsRSiotads Bf Basive HOUE ormmdtication Wil B Reralidtter réferfed e
pe B pstARdard valueshers aNRapHate o023 21, {n.the $DD.progess of

passive mode communication, as described above, each of one or more
initaigetsreeeiles hepalimg sequesh framefromdhe initator; @nhthanrsmiisn

in reply to that polling request frame, a polling response frame (Fig. 10)
modig eyl & NECIBD®fof identifiy tife target at the timing of a time slot

g%t rmined by a random number. Accordingly, in step 5104-2, the control
L0z cﬁion 29

Alternatively, in a case where the communication system
in Fig. 16 is applied to, for example, an application in
which the number of targets serving as the communicating
parties with the communication device 11 as the initiator is
not determined (is an indefinite number), in step S101, the
communication mode is set to the simple mode. On the other
hand, in a case where the communication system in Fig. 16 is
applied to, for example, an application which assumes that
only one target serves as the communicating party with the
communication device 11 as the initiator, in step $101, the
communication mode is set to the simple mode.

[0231]

After the communication mode is determined in step S101,
the process proceeds to step 5162, where the control section
29 controls the individual blocks of the communication
device 11 so as to perform an RFCA process, and when no
electromagnetic wave from ancother device exists, causes
outputtihg of an electromagnetic wave to be started, and the
process proceeds to step 5103,

[0232]



controls the individual blocks of the communication device 11. so as to
receive the polling response frame transmitted from the target. The

NFCID2 for identifying the target is thus acquired, and each of the one or
more targets is identified on the basis of that ID. [0238] The processing

of steps 5104-1 and 5104-2, that is, the SDD process thus ends, and in

step 5104-3, the control. section 29 controls the individual. blocks of the
communication device 11 so as to trgnsmit a command ATR REQ.

[02391 - 85 S06P1566 Since aresponse ATR RES will be transmitgfpl6131566
from the target in reply to the command ATR REQ from the initiator, in

sep S04, i pongl secion 20 gonrls Ine gyl ks of e

Il C g T con R
communication deVice sO as to receive sponse

curthedargelang iecoonizesyihieattributes ef the tatget of thelikeffomithe 1o
response ATR RES. [0240] Further, in step 5104-5, the control section

con@rgaritol® therindividual bloicks of thescaramsihicationdeyiceh 21 sods:tos
transmit a command DEP REQ requesting for real data. [0241] In

PTrofepdfisé o tHeeEommahd EPREG ok e tlatgrection 29 controls

the individual blocks of the communication device 11 so as
to perform communication in passive mode.
[0233]

In step S104, first, steps 8104-1 and S104-2 as the SDD
process are performed.
[0234]

Specifically, in step S104-1, the control section 29
controls the individual blocks of the communication device
11 so as to transmit a polling request frame (Fig. 9) where
one of the values specified by NFCIP-1 is set in the time
slot information TSN.

[0235]

It should be noted that as described above with
reference to Fig. 9, the current NFCIP~1 specifies that the
time slot information TSN of 1 byte of the polling request
frame transmitted by the SDD process of passive mode
communication must have one of the values 00H, 01H, 03H, 07H,
OFH. In step S5104-1, a polling request frame with one of
these five values 00H, 01H, 03H, 07H, OFH setr in the time
slot information TSN is transmitted.

[G236]



the target will transmit a response DEPRES including the real data
requested for by the command DEP REQ. Accordingly, in step 5104-6,
the control section 29 controls the individual blocks of the communication
device 11. so as to receive the response DEP RES from the target, and
acquires the real data, which is requested for by the command DEP REQ,
from the response DEP RES. [0242] That is, when the communication
mode is the passive mode, for exa ée,_data exchange of real data is

performed in the mariner as described above with reference to Fig. :156’631566

86 S06P1566 between the communication device 11 as the initiator an

the communication device 12 as the target. [0243] On the other hand, if i
qex omm as%fep 15 ﬂ%&‘t{tﬁ vaa}{ges g%fﬁngg&%is%s%lfltoﬁég’ E)FH,

IS Jetermlnea in e communica

whi 8Pl Mages the: uocess proceeds-ta.siep % pwheresthe,contiol e o

section 29 controls the individual blocks of the communication device 11
thasomssd tlansmitta polling sedquest frame:(Figy 13) with-d sper#fic watue set
in_the time slot information TSN. [0244] As described above, in the
Pol b d8Gyd RibYRS bné ottife Hivarstirddrg Yalies 0or, DM, oBpre7310E
OFH.is set in the tlme.slo%l{l{gorma‘glgy T%I\(I3 ogé bg’ie O%%QQ"'QQE%QL}:%S o

e ame. In'the scl%%rpeurr%c e, a f}byte vallue Sther than t
as standard values where appropriate.
[0237]

In the SDD process of passive mode communication, as
described above, each of one or more targets receives a
polling reguest frame from the initiater, and transmits, in
reply to that polling reguest frame, a polling response
frame‘(Fig. 10) including a NFCID2. for identifying the
target at the timing of a time Slgt determined by a random
number. Accordingly, in step S104-2, the control section 29
controls the individual blocks of the communication device
11 so as to receive the polling response frame transmitted
from the target. The NFCID2 for identifying the target is
thus acquired, and each of the one or more targets is
identified on the basis of that ID.

{0238}

The processing of steps 5104-1 and 8104-2, that is, the
5DD process thus ends, and in step S104-3, the control
section 29 controls the individual blocks of the

communication device 11 so as to transmit a command ATR_REQ.

(02397



five standard values 0011, 0111, 03H, 0711, OFH is set as a specific

value in the time slot information TSN of 1 byte of the polling request

frame. [0245] Upon receiving a polling request frame with a specific

value set in the time slot information TSN, as will be described later, the

target will transmit a polling response frame including real data in the

(portion of) Pad of the payload field at the timing of a time slot set in

advance. Accordingly, in step 5106,¢he control. section 29 controls the
individual blocks of the communication device 11 so as - 87 506P15€@6E9L566
receive the polling response frame transmitted from the target, ther

ac%.urlrgl%real data gr&% t rget. [02 ? Noext refernnqrﬁqtthg fjiorvy) Igh%lile

in Fig & desc iption will be given of the processing 0

tarepmmunicatign gevicerk senvingaasithetaraeto (0244 Fonexample ator,
when the communication device 11 as the initiator starts outputting an

in eléetrofiagietic walve irstepr 8102 of Fig:r1 972 Anddine: corhsnurieation
device 12 as the target is brought close to the initiator, the power supply

Indettibh B (FgCL8) ot thé Bommi %thﬁade%tfé B2 HiAS pbwd i O
recbfRleciamagnelic uava fiemihe 19iialen AL SHPRLSS e RPRIIBINS 2 es
the attributes of the target or the like from the response
ATR RES.

[0240]

Further, in step 5104-5%, the control section 29
controls the individual blocks of the communication device
11 so as to transmit a command DEP REQ requesting for real
data.

[0241]

In response to the command DEP REQ from the initiator,
the target will transmit a response DEP RES including the
real data requested for by the command DEP REQ. Accordingly,
in step 5104-6, the control section 29 controls the
individual blocks of the communication device 11 so as to
receive the response DEP RES from the target, and acquires
the real data, which is requested for by the command DEP REQ,
from the response DEP_RES.

(02427

That is, when the communication mode is the passive

mode, for example, data exchange of real data is performed

in the manner as described above with reference to Fig. 14,



communication device 12. Accordingly, the communication device 12
becomes operable. [0248] When the communication device 12 becomes
operable, in step 5111, the control section 49 controls the individual
blocks of the communication device 12 so as to receive a polling request
frame transmitted from the initiator. [0249] Then, in step S112, the control
section 49 recognizes the time slot information TSN included in the
polling request frame (Fig. 9) from the initiator, and determines - 88
S06P1566 whether or not the ti_meHslgﬁnfbrmation TSN indicates a
standard value (first value) or specific value (second value). [0250] 11564
determined in step S112 that the time slot information TSN indicates a

PedHRGRrdHIuE THE B CEss! Prockelis 16 steh $RLE Whetd td admFoland the
coRfation 43 contrals fhe individyal l%lggkscgfrtﬁ]g gommunication device 12

so as to perform communication in passive mode. [0251] That is, in step
[ 0BRE3, first, the processing of steps 5113-1 and 5113-2 as the SDD

process is performed. [0252] Specifically, in step S113-1, the control
sectibh 4%e other hand, if it is determined in step S103

§P1566

that the communication mode is set to the simple mode, the
process proceeds to step 5105, where the control section 29
controls the individual blocks of the communication device
11 so as to transmit a polling request frame (Fig. 9) with a
specific value set in the time slot information TSN.

10244]

As described above, in the passive mode, one of the
five standard values O0H, 01H, 03H, 07H, OFH is set iﬁ the
time slot information TSN of 1 byte of a polling request
frame. In the simple mode, a 1-byte value other than the
tive standard values 00H, 01H, 03H, 07H, OFH is set as a
specific value in the time slot information TSN of 1 byte of
the polling request frame.

{0245]

Upon receiving a polling request frame with a specific
value set in the time slot information TSN, as will be
described later, the target will transmit a polling response
frame including real data in the {portion of) Pad of the
payload field at the timing of a time slot set in advance.
Accordingly, in step 5106, the control section 29 controls

the individual blocks of the communication device 11 so as



generates an integer R within the range of 0 to TSN by a random number,
and determines the time slot #R specified by the random number R as
the time slot used for transmission of a polling response frame. Then, in
step S113-2, the control section 49 controls the individual blocks of the
communication device 12 so as to transmit a polling response frame
including a NFCID2 at the timing of the time slot #R. [0253] Thereafter, as
described above with reference to Fig. 19, the initiator will transmit a
command ATR REQ. Accordingly, in step S113-3, the control sectiGi¥ 481566
controls - 89 S06P1566 the individual blocks of the communication

to cevicevik? shasploretelyethe commeantirATR RE@:from the dhitfatorn the
Further, the process proceeds from step 5113-3 to step 5113-4, where

tarqRé cofr6iiRtioR A tontifls HRARJIVRIAI BIBEKs bfhet 8sMfriunication

(02 vice 12 so as to transmit a response DEPRES including the real data

re&]uested for by the command ATR_REQ from the initiator. [0254] As

degcriped abeye withreferepge ta-Fig, 18xtherinjtiater; that has received

the response ATR RES will transmit a command DEP REQ requesting for
desdedkdatan Actaldingly distep 5I13-Hethercomtrot sectiant4@ centrols the

individual blocks of the communication device 12 so as to transmit a

comgggeiselDEPORES Rckiff gl dedtathe target.
[0247]

For example, when the communication device 11 as the
initiator starts outputting an electromagnetic wave in step
8102 of Fig. 19, and the communication device 1Z as the
target is brought clese to the initiator, the power supply
section 48 (Fig. 18) of the communication device 12 draws
power from the electromagnetic wave from the initiator, and
supplies the power to the individual blocks of the
communication device 12. Accordingly, the communication
device 12 becomes operable.

[0248]

When the communication device 12 becomes operable, in
step S111, the control section 49 contrels the individual
blocks of the communication device 12 so as to receive a
polling regquest frame transmitted from the initiator.

[0249]

Then, in step S112, the control section 49 recognizes

the time slot information TSN included in the polling

regquest frame {(Fig. 9} from the initiator, and determines



requested for by the command DEP_REQ from the initiator. [0255] In a
case where the size of real data is large and thus it is impossible to
transmit the entire real data completely by a single frame of response
DEP_RES alone, exchange of the command DEP REQ and the response
DEP RES is performed a plurality of times between the initiator and the
target. Real data is thus transmitted in a plurality of times from the target
to the initiator. [0256] On the other Band; if it is determined in step S112 -
90 S06P1566 that the time slot information TSN indicates a specifi€06P1566
value, the process proceeds to step 5114, where the control section 49
whe €88t0ls the, itdividealdilackssofdbe icomamuaicaton dewicedRismas o -
transmit a polling response frame including real data in the (portion of)
stapagdwd the Jpss/loadificld, artheaiming ofatimidslot Fetinadiaacend
[0257] That is, for example, as described above with reference to Fig. 15,
valleylling response frame including real data in Pad of the payload field is
{Ozgéﬁsmitted at the timing of the first time slot #0 of the time slots used in
the SDD process. [0258] Therefore, in a case where the real data
transmitted by dbedarget &l thenindiadgy hesiesiza £guahie thersizesofo

information TSN indicates a standard value, the process
proceeds to step $113, where the control section 49 controls
the individual blocks of the communication device 12 so as
to perform communication in passive mode.

(0251}

That is, in step 5113, first, the processing of steps
5113-1 and 85113-2 as the SDD process 1is performed.

10252]

Specifically, in step 5113-1, the control section 48
generates an integer R within the range of 0 to TSN by a
randem number, -and determines the time slot #R specified by
the random number R as the time slot used for transmission
of a2 polling response frame. Then, in step S113-2, the
control section 49 controls the individual blocks of the
communication device 12 s0 as to transmit a polling response
frame including & NFCIDZ at the timing of the time slct #R.
[0253]

Thereafter, as described above with reference to Fig.
19, the initiator will transmit a command ATR_REQ.

Accordingly, in step 5113-3, the control section 49 controls



Pad or less, that is, 8 bytes or less, in step 5101 of Fig. 19, the
communication device 12 as the initiator sets the simple mode as the
communication mode, thereby achieving a reduction in communication
time in comparison to the case of performing passive mode
communication as described above with reference to Figs. 14 and 15.
[0259] In Fig. 20, with the time slot set in advance taken as the first time
slot #0 of the time slots used in the $®DD- process, the communication
device 12 as the target transmits a polling response frame including Fee 1 566
data in Pad of the - 91 S06P1566 payload field at the timing of the time
the sletdOr Hoveaves ddk alsoipassible tonsetranotherdimelshot ireadvance ass
the time slot in which a polling response frame including real data in Pad
to xAEsd paylbha fiefdisarnmhsiiiteR 026010 HoMeser Bstdeskfibed abBve ner
with reference to rig..8, a. time slot #i is_the i+|-th time slot en from a
the RiNg® Féqdest fame I%e%%%, lceeé)regg‘egs% Fédu%ﬁor‘? W E’or%?ni?’n%dtio% ere
the Mg £an beachieved when thetime slot#0 is rsef gsdhe fimersletdd of the
which a polling response frame including real data in Pad of the payload
conrfield isa tranamittect {02611} Nextawhen the targetitrarsnuitsstocthedniii@or RES

a
including the real data requested for by the command ATR_REQ

from the initiator.
[0254]

As described above with reference to Fig. 19, the
initiator that has received the response ATR_RES will
transmit a command DEP REQ requesting for real data.
Accordingly, in step S113-5, the control section 4% controels
the individual blocks of the communication device 12 so as
to transmit a response DEP_RES including the real data
requested for by the command DEP REQ from the initiator.
02557

In a case where the size 0of real data 1s large and thus
it is impossible to transmit the entire real data completely
by a single frame of response DEP RES alone, exchange of the
command DEP_REQ and the response DEP _RES is performed a
plurality of times between the initiator and the target.
Real data is thus transmitted in a plurality of times from
the target to the initiator.

[0256]

On the other hand, if it is determined in step 5112



polling response frame with real data set in Pad of the payload field, the

real data is restricted to a size equal to less than the size of Pad, that is, 8
bytes. [0262] Accordingly, for real data with a size exceeding 8 bytes, the
real data is split into a plurality of blocks whose size is 8 bytes or less,

and a plurality of polling response frames with the plurality of blocks
respectively set in Pad can be transmitted from the target to the initiator

at respective timings of a plurality-ofdime slots. [0263] - 92 S06P1566

That is, in the SDD process, the number of time slots equal to the timgsr1566
slot information TSN plus 1 is prepared. Since the SDD process is a

+naPragess which lakes intoconsiderationiuations where aplurality;of; -
targets exist around the initiator and which is performed to identify each

valaone of the pluraliby of targetssdrd furthersin the SDD wWireeess; timesslotsro1
are used so that a collision of polling response frames transmitted from

sectheoplufditF 6P iaFets i R otdetias fitRh a3 pussble fTHekefore, use of

co alplgrali%_. of timgvg,:IL%ts b¥2a gigglesta %eté%n%ts?r@(?cged In E%er toes onse
V(Slla%% I:%SciJ n as mucﬁ as possﬂ:?le, the numaber 0] %me % (0] usgd %y EF
cramidoig target:shouldbe regiiicted,1o.00e). (0264} On the ptherhand, since
communication’in simple mode
pavlecad field, at the timing of a time slot set in adwvance.
[0257]

That is, for example, as described above with reference
to Fig. 15, a polling respcnse frame including real data in
Pad of the payload field is transmitted at the timing of the
first time slect #0 of the time slots used in the SDD process.
{0258]

Therefore, in a case where the real data transmitted by
the target to the initiator has a size equal to the size of
Pad or less, that is, 8 bytes or less, in step 5101 of Fig.
19, the communication device 12 as the initiator sets the
simple mode as the communicaticn mode, thereby achieving a
reduction in communication time in comparison to the case of
performing passive mode communicaticn as described above
with reference to Figs. 14 and 15.

[0259]

In Fig. 20, with the time slot set in advance taken as

the first time slot #0 of the time slots used in the SDD

process, the communication device 12 as the target transmits

a polling response frame including real data in Pad of the



is performed under the assumption that, for example, only one target
exists around the initiator, there is no collision between polling response
frames respectively transmitted from a plurality of targets. Therefore,
there is no need to restrict the number of time slots used by a single
target to one. [0265] Accordingly, in simple mode communication, as
shown in Fig. 21, a plurality of polling response frames each having real
data set in Pad can be transmitted fédm the target to the initiator at the
respective timings of a plurality of - 93 S06P1566 time slots. [0266FC6F1566
Now, consider a case where real data of a size exceeding 8 bytes is split

payintedfof example, hlbekstdachn havingehsize of8 bytestoriess. Ifithe=ver,
number of blocks is TSN+l at this time, in Fig. 21, a polling response

it ¥mme sth@exhélts bloek $EE 12R0thFSNHYWT the TSN+ Isloeiedigse:s
in Pad is transmitted from the target to the initiator at the timing of a time

©he oI 15 (62671 1t EHOGH b Fbted 1A sheeARE Sidth (oe) T of d-tifie

rea SIS aPRipximately:1.2ns as.desgrbed above, as, showp in Figy 21, the
communication time required for transmitting TSN+I polling response
[024drames is obtained by

However, as described above with reference to Fig. 8, a
time slot #i is the i+l1-th time slot as seen from a poliling
reqguest frame. Hence, the greatest reductiocon in
communication time can be achieved when the time slot #0 1is
set as the time glot in which & polling response frame
including real data in Pad of the pavload field is
transmitted.

[0261]

Next, when the target transmits to the initiator =z
poliing response frame with real data set in Pad of the
payload field, the real data 1s restricted to a size egual
to less than the size of Pad, that 1s, 8 bytes.

[0262]

Accordingly, for real data with a size exceeding 8
bytes, the real data is split into a plurality cf blocks
whose size is 8 bytes or less, and a plurality <f polling
response frames with the plurality of blocks respectively
set in Pad can be transmitted from the target to the
initiator at respective timings of a plurality of time slots.

[0263]



adding TSN x 1.2 ms to the communication time (approximately 4.06404
ms) required for transmitting a single polling response frame as shown in
Fig. 15. [0268] Next, referring to the flow chart in Fig. 22, a description
will be given of the processing of the communication device 11 (Fig. 16)
as the initiator in a case where, as shown in Fig. 21, one or more polling
request frames are used for communication in simple mode. [0269] In
step 5121, in the same manner as irf¥8tep 5101 of Fig. - 94 S06P1566
19, the control section 29 (Fig. 17) of the communication device 11 28Gke 566
initiator sets the communication mode in which communication is
perfosmedawyith the-tasgatpane the- peacessproceadsds siep 5122, wheres
the control section 29 controls the individual blocks of the communication
equalbvice IsotEst® sarformiaf RACA FoeeSSNT Re efeclrohfaghetieared.
wave from another devices exists, the control section 29 causes

SIngtdtfing BF aR ersctiomaghetic Wave s He' é?gf d," 21§ the Brotess
con %%%%%ﬂ@ﬁﬂ%ﬁé&%%i@%éokﬁé?SpéﬂﬁﬁuQEwa t“%?eE@¥b%%s exist

determines the current communication mode, and if it is determined that
aroifel communicatian srodenis sehto-the passvedvededhe praerss-ify each

proceeds to step 5124, where the control section 29 controls
one of the plurality of targets, and further, in the 3DD
process, time slots are used so that a collision of polling
response frames transmitted from the plurality of targets is
avoided as much as possible. Therefore, use of a plurality
of time slots by a single target is not expected (In order
to avoid collision as much as possible, the number of time
slots used by & single target should be restricted to one).
[C264]

On the other hand, since communication in simple mode
is performed under the assumption that, for example, only
one target exists around the initiatecr, there is no
collision between polling response frames respectively
transmitted from a plurality of targets. Therefore, there
is no need to restrict the number of time slots used by a
single target to one.

[0265]

BAccordingly, in simple mode communication, as shown in
Fig. 21, a plurality of polling response frames each having
real data set in Pad can be transmitted from the target tc

the initiator at the respective timings of a plurality of



the individual blocks of the communication device 11 so as to perform
communication in passive mode. [0271] That is, in step 5124, the same
processes as those of steps 5104-1, 5104-2, 5104-3, 5104-4, 5104-5,
and S104-6 in Fig. 19 are respectively performed in steps S124-1,
5124-2, S124-3, 5124-4, 5124-5, and 5124-6. Accordingly, for example,
data exchange of real data is performed by the communication in passive
mode described above with references te Fig. 14, between the
communication device 11, as the initiator and the communication deié®15¢6
12 as the target. - 95 S06P1566 [0272] On the other hand, if it is

+ imdeterginred in step S123 that the communication mode is set to the
simple mode, the process proceeds to step 5125, where the control

[G2séction 29 controls the individual blocks of the communication device 11
S0 as to transmit a polling request frame (Fig. 9) with a_specific value set

in T tim%%?&tiiﬂﬁ?n%tiﬁﬁ SIGSI\‘IJ.r[Gf’??’S]r_ﬁa pl%ﬁ%?s A& s‘i‘)eﬁﬁiﬁ/alue set
excérétcgfntgn% sat. in or@t'gﬂ%ﬁ%\' &, fhis timg is %;Aﬁ%si%ﬁfe%ﬁo&éw valug

corresponding to the size of real data received by the communication
havdgyice 1d;asthednitiaterdeom dhe target, thatdisiior exampes aof blocks

subtraction value (or a value equal to or larger than the subtraction value)
is Dbtaidedhby tdisimgtime, in Fig. 21, a polling response frame
where the i—-th block (i =1, 2, ..., TS8N+1l} of the TSN+l
blocks is set in Pad is transmitted from the target to the
initiator at the timing ¢f a time slot #i-1i.
i0267]

It should be noted that since the width (time) T. of a
time slot is approximately 1.2 ms as described above, as
shown in Fig. 21, the communication time reguired for
transmitting TSN+l polling response frames is obtained by
adding TSN x 1.2 ms to the communication time (approximately
4.06404 ms) reguired for transmitting a single pelling
response frame as shown in Fig. 15.

(02683

Next, referring te the flow chart in Fig. 22, a
description will be given of the processing of the
communication device 11 (Fig. 16) as the initiator in a case
where, as shown in Fig. 21, ¢cne or more poelling request
frames are used for communication in simple mode.

[0269]

In step S121, in the same manner as in step 5101 of Fig.



the decimals of the quotient that results from dividing the size (byte count)
of the real data received from the target by 8 bytes as the size of Pad, to
the next whole number, and subtracting 1 from the resultant value. [0274]
If a size-corresponding value corresponding to the size of real data
received from the target is equal to any of the five standard values OOH,
01H, 03H, 07H, OFH, a value that is larger than that value and is not a
standard value is adopted as the-spetifie value. [0275] - 96 SO06P1566
In this case, since the time slot information TSN is 1 byte longas S506P1566
described above with reference to Fig. 9, its maximum value is FFH, and
19, the:@axisawndunkerof dine slots agd therefare the maximdonnynberef
polling response frames that can be returned by the target in reply to a
devsinglel bollingtrequestifaime ¢ FEHE THefeforauima tase wWiergcgle in
size-corresponding value corresponding to the size of real data recelved

hi fBnfHEtaryet 2k¢E8ds BFRE te rdaf fath Edndtbe Gorfifiietely
proEéﬁ%m't?gcfé%@éh%a@?&bo the, nitiafer %Vee“twge%gﬁ'@%&{ FEEH i on 20
olling response frames as” the' maximum number of polling response

confrapies argdisetd {Q246]As desaribed abovednaeasenwhareiasiz@evice
corresponding value corresponding to the size of real data
1 so as to perform an RFCA process. If no electromagnetic

]

wave from another devices exists, the control section 29
causes outputting of an electromagnetic wave to be started,
and the process proceeds to step 5123,

[0270]

In step S123, the contrel section 28 determines the
current communication mode, and if it ls determined that the
coﬁmunication mode is set to the passive mode, the process
proceeds to step S124, where the control section 29 controls
.the individual blocks of the communication device 11 s0 as
to perform communication in passive mode.

[0271]

That 1s, in step 5124, the same processes as those of
steps S104-1, S104-2, S104-3, S104-4, 5104-5, and 8104-6 in
Fig. 19 are respectively performed in steps $124-1, S5124-2,
§124-3, Sl124-4, S$124-5, and $124-6. Accordingly, for
example, data exchange of real data is performed by the
communication in passive mode described above with reference
to Fig. 14, between the communication device 11 as the

initiator and the communication device 12 as the target.



received from the target exceeds FFH, that is, in a case where the size of
real data exceeds 8 bytes x 256, in the simple mode, the real data cannot
be transmitted from the target to the initiator solely by using Pads of
polling response frames. Accordingly, in step 5121, the control section
29 (Fig. 17) of the communication device 11 sets the communication
mode to the passive mode that enables exchange of a large amount of
real data. 0277] In step S125, wherea polling request frame with a
specific value set in the time slot information TSN is - 97 S06P1566:06P1566
transmitted, the process proceeds to step 5126, where the control section
[ 02 29 controls the individual blocks of the communication device 11 so as to
receive polling response frames transmitted from the target. [0278] That
isCas witkberdéscribearidteritheitarget that thasiieveiVetithe patlingl 2 3
request frame with a specific value set in the time slot information TSN

thatyift BanSHRETSR IRmBIR, TSRE1 Sollffg reSponde franBs Whataoran e
procpé%cs‘gfpg;%;%”&é’sb%%p'%@%% real fata %%ebyker? coresponding. I the, o

Size o re respéctively sef intheir Pads, at the respective timings of

conftime slotg#0 10 #T SNaAccardinglys insstep 19426 ceaehhefthe 3N KL vi ce

polling response frames transmitted at the respective timings of the
11 so as to transmit a polling request frame (Fig. 9) with a

specific value set in the time slot information TSN.
(02731

ARdopted as the specific value set in the time slot
information TSN at this time is a size-corresponding value
corresponding to the size of real data received by the
communication device 11 as the initiator from the target,
that 1s, for example, a subtraction wvalue (or a value equzal
to or larger than the subtraction value) obtained by raising
the decimals of the cquotient that results from dividing the
size (byte count) of the real data received from the target
by 8 bytes as the size of Pad, to the next whole number, and
subtracting 1 from the resultant value.

[0274]

If a size-corresponding value corresponding to the size
of real data received from the target 1s equal to any of the
five standard values 00H, 01H, 03H, C7H, OFH, a wvalue that
is larger than that value and is not a standard value is
adopted as the specific value.

[0275]



time slots #0 to #TSN is received. [0279] Then, the process proceeds to
step S127, where the control section 29 combines the respective TSN+l
blocks included in the TSN+I polling response frames to reconstruct the
original real data, thereby acquiring real data from the target. [0280]
Next, referring to the flow chart in rig. 23, a description will be given of the
processing of the communication device 12 as the target in a case where,
as - 98 S06P1566 shown in Fig=2® %ne or more polling request frames
are used for communication in simple mode. [0281] For example, whBRP1566
the communication device 11 as the initiator starts outputting an
eléctrdthagneticwave imstept 822 6fBigs 22 farnid fierg@emamnicaiidnis 1
device 12 as the target is brought close to the initiator, the power s pplj}/ts
om

PYE et 48FIE 187 OPHE cOifhaniCation dEvics T2 ras poer
maxiggﬁ'%gfgww§t'%mveafﬁwEE&% injtiator. and sypplies the power to-the

individual blocks of the’ communication device 12. Accordingly, the
and CORYRUHigaton idevicei 2 hecenes epermbles {0282 JWhesdbese frames

communication device 12 becomes operable, in
that can be returned by the target in reply to a single
polling reguest frame is FFH+1l. Therefore, in a case where
a size-corresponding value corresponding to the size of real
data received from the target exceeds FFH, the real data
cannot be completely transmitted from the target to the
initiator even when Pads of FFH+1 polling response Lrames as
the maximum number of pelling response frames are used.
o276}

As described above, in a case where a size-
corresponding value corresponding to the size of real datsa
received from the target exceeds FFH, that is, in a case
where the size of real data exceeds & bytes x 256, in the
simple mode, the real data cannot be transmitted from the
target to the initiator sclely by usihg Pads of polling
response frames. Accordingly, in step S121, the control
section 29 (Fig. 17) c¢f the communication device 11 sets the
communication mode to the passive mode that enabkles sexchange
of a large amcunt cf real data.

[0277]
In step $125, when a pelling reguest frame with a

specific value set in the time slot information TSN is



step 5131, the control section 49 (Fig. 18) controls the individual blocks of

the communication device 12 so as to receive a polling request frame
transmitted from the initiator. [0283] Then, in step 5132, the control

section 49 recognizes the time slot information TSN included in the

polling request frame (Fig. 9) from the initiator, and determines whether

or not the time slot information TSN indicates a standard value or specific
value. [0284] - 99 S06P1566 If iLisgdetermined in step S132 that the time
slot information TSN indicates a standard value, the process proceeds:o; 5¢¢
step S133, where the control section 49 controls the individual blocks of

£ rafiéemOIHNicafion deyice 12 g?@ée@d%efé% MeIpMLicAtion,n passive
mode. [0285] That is, in step 5133, the same processes as those of
conStes 5E3-1051 32 50k3-31 81134, 3113-51and D113-6JRsFigr 20ake
respectively performed in steps 5133-1, 5133-2, 5133-3, 5133-4, S133-5,
comppyiBEs3ierAcTdingly  forexafpld Uats exéhidndecsfreabdatadsonse
erformed by the communic sive mode described above with
ek A

tion in pas
Fransrédd@ 15 Fig- 92, b&tWeen the cdhffilnication device 11 as the

[Ozﬁiﬂiator and the communication device 12 as the target.

That is, as will be described later, the target that
has received the polling reguest frame with z specific value
set in the time slot information TSN will transmit, for
example, TSN+1 polling response frames where TSN+1 blocks
obtained by splitting real data into 8 bytes corresponding
to the size of Pad are respectively set in their Pads, at
the respective timings of time slots #0 to #TSN.
Accordingly, in step 5126, each cof the TSN+1 polling
response frames transmitted at the respective timings of the
Time slots #0 to #TSN is received.

[06z279]

Then, the process proceeds to step 8127, where the
control section 29 combines the respective T3N+1 blocks
included in the TSN+1 peclling response frames to reconstruct
the original real data, thereby acguiring real data from the
target.

(62807

Next, referring to the flow chart in Fig. 23, a

description will be given of the processing of the

communication device 12 as the target in a case where, as



[02861 On the other hand, if it is determined in step S132 that the time

slot information TSN indicates a specific value, the process proceeds to

step 5134, where the control section 49 controls the individual blocks of

the communication device 12 so as to transmit TSN+1 polling response
frames respectively including TSN+l blocks obtained by splitting real data

into parts having the size of Pad, at the respective timings of the time

slots #0 to #TSN as the time slots sgt in.advance. That is, a polling

response frame where the i-th block (i=1, 2, ..., TSN+l) of the - 10G06r15646
S06P1566 TSN+ blocks is set in Pad is transmitted from the target to the

shoWtiater at the tming of & tmeslat 'fﬂ)c[@%‘?iﬂgltz.sggﬁlgﬁe roteddbat, o
when real data is split into blocks with the size of Pad, there may be times
usedvhenra blockuwhose size id fess:than ¢hensize of Pad is generated. Such
_ a block with a size less than the size of Pad is changed into a block
[02%aving the size of Pad by, for example, padding. [0288] In this way, even

by_communication in ﬁimplg mode, data .of ug.to a %eertain SiZf canb b
transmitted ront fhewta%“et {bethﬁqrr?fﬁg%}%? uls?nng a p‘ffﬁgh@ty 0 paoﬁing =

inif¥esponsesframes. 0289+ ting an electromagnetic wave in step
5122 of Fig. 22, and the communication device 12 as the
target is brought close to the initiator, the power supply
section 48 (Fig. 18) of the communicaticon device 12 draws
power from the electromagnetic wave from the initiator and
supplies the power to the individual blocks ¢f the
communication device 12. Accordingly, the communicaticn
device 12 becomes operable.

[0282]

When the communication device 12 becomes operable, in
step 85131, the control section 49 (Fig. 18) controls the
individual blocks of the communicaticn device 12 sc¢ as to
receive a polling request frame transmitted from the
initiator.

[0283]

Then, in step 5132, the control section 49 recognizes
the time slot information TSN included in the peclling
reguest frame (Fig. 9) from the initiator, and determines
whether or not the time slot information TSN indicates a
standard value or specific value.

[0284]



In this case, in simple mode communication, the start position (the timing
of start) of each of a plurality of time slots used for transmission of a
plurality of polling response frames conforms to the specification of
NFCIP-I (ISO/IEC 18092). Further, the format of polling response frames
transmitted by the target at the timing of respective time slots also
conforms to the format specified by NFCIP-1 shown in Fig. 10. [0290]
Therefore, with regard to polling respénse frames transmitted by the
target in simple mode communication, the - 101 S06P1566 initiatorsdgF1566
recognize the start of each polling response frame by the preamble in its
preambte field{Eig: 1:Q). nEdrther, svithgegabtogpalling:tespense: frames
transmitted by the target in simple mode communication, the initiator can
infehvegynéRtbnizativh By thesyAtRrofzation patem tharrocess

_synchronization fields, (Fig. 10). [0291] It should he noted that in th
Pro KR RuREatinr ondsd 12, 5 S arii, FrciBce P RAUHor JSaloiRS 01

the UARSTYHe DY usingasingle peling.tesponse frame-ora plualityofs, .5

polling response frames, an error detection code or error correction code

to del asnCReenEGCH{Eiron Ghegkingsand Gagestion) is added to the
real data depending on the contents or intended use of the real data, and

(CZ%ke

That is, in step S133, the same processes as those of
steps $113-1, 8113-2, S5113-3, sSil3-4, S5113-5, and S113-6 in
Fig. 20 are respectively performed in steps 8133-1, S133-Z,
§133-3, S8133-4, S133-5, and S133-6. Accordingly, for
examplie, data exchange of real data is performed by the
communication in passive mode described above with reference
to Fig. 14, between the communication device 11 as the
initiator and the communication device 12 as the target.
[0288]

On the other hand, if it i1s determined in step 35132
that the time slot information TSN indicates a specific
value, the process proceeds to step 5134, where the control
section 4% controls the individual blocks of the
communication device 12 so as to transmit TSN+1 polling
response frames respectively including TSN+l blocks obtained
by splitting real data into parts having the size of Pad, at
the respective timings of the time slots #0 to #T3N as the
time slots set in advance. That is, a polling response

frame where the i-th block (1 =1, 2, ..., TS8N+1l) of the



real data with the error detection code or error correction code added

thereto as a whole can be transmitted by using one or a plurality of polling
response frames. [0292] Further, in a case where real data is split into a
plurality of blocks, and the plurality of blocks are transmitted by using a
plurality of polling response frames, an error detection code or error

correction code can be added to each of the blocks. However, in this

case, itis necessary to split realwgaﬁ\)@ such a way that the size of each
block with the error detection code or error correction - 102 S06P1566 o1 5 ¢
code added thereto is equal to or smaller than the size of Pad. [02931 By

zsn349ipg an,error deteetion. cade,or grror conection gpdein thisway, tis. .
possmle%o perf%rm error de eéjtion or &ftor correction on the inftiator siie;

t he[02941 RLither sreal data-may hg ipterlgaved,<[029] It shoyld be noted
that in a case where, on the target side, real data is split into a plurality of

{CZBlogks, and the plurality of blocks are transmitted by using a plurality of
polling response frames, the initiator recognizes in advance the splitting

method P WhithPRetargt shiedeardiity real data is split into

blocks with the size of Pad, there may be times when a block
whose size is less than the size of Pad is generated. Such
a block with a size less than the size of Pad is changed
into a block having the size of Pad by, for example, padding.
[0288]

In this way, even by communication in simple mode, data
of up to a certailn size can be transmitted from the target
te the initiator by using a plurality of polling response
frames.

[0289]

In this case, in simple mode communicaticon, the start
position {the timing of start) of each of a plurality of
time slots used for transmission of a plurality of pelling
response frames conforms to the specification of NFCIP-1
(ISO/IEC 180%2). Further, the format of polling response
frames transmitted by the target at the timing of respective
time slots alsc conforms to the format specified by NFCIP-1
shown in Fig. 10.

[0250]
Therefore, with regard to polling response frames

transmitted by the target in simple mode communication, the



into a plurality of blocks (including the size of blocks into which real data
is to be split), and reconstructs the original real data from the plurality of
blocks on the basis of the splitting method. [0296] In the above-described
case, real data is split into blocks with the size of Pad, that is, blocks of a
fixed size, the method of splitting real data is not limited to this. That is,
for example, real data can be split into blocks of a variable size equal to or
smaller than the size of Pad. It sholld.be noted, however, that if the size
of blocks is - 103 S06P1566 less than the size of Pad, the extra siZligP1566
padded when setting the blocks in Pads of polling response frames.

ini {0294 Nexninthe embodimenheshkaverin Eifgse2l-to 28, 1onithe basiswofse
the time slot information TSN included in a polling request frame

f ranganBhitéd by IFeTMitdtord the targBtifaidmdis TSR+Ppolfing respdhse

Fur f aénes at“-ttlz}? rgg %cz::ticyettimin Olfr{he ;[:iglse Sl%tsse#o tgaﬁﬁnESsN"flnaOth%Etted
t‘Worﬁé, the arget ransmits pol ing r&ponsg?ramesfby using aflof the

py {iRe $l91s,#0Q 1o AT SN HOWeyesASSHAWHINGEIG1 24 it ishalsopossibie, »
for example, to select N time slots used for the transmission of polling

can regponsedrames N deing:a inumber rdtsneadecthaml aad hot lgrgercern
than SN+I, from among the time slots #0 to #TSN, and transmit polling

in their synchronization fields (Fig. 10).

[0291]

It should be noted that in the communication device 12
as the target, regardless of whether real data 1is
transmitted by using & single polling response frame or a
plurality of polling response frames, an errcr detection
code or error correction code such as CRC or ECC (Errox
Checking and Correction) is added to the real data depending
on the contents or intended use of the real data, and the
real data with the error detection code or error ceorrection
code added thereto as a whole can be transmitted by using
one or a plurality of polling response frames.

[0292]

Further, in a case where real data is split into a
plurality of blocks, and the plurality of blocks are
transmitted by -using a plurality of polling response frames,
an error detection code or error correction cocde can be
added to each of the blocks. However, in this case, it is

necessary to split real data in such a way that the size of

cach block with the error detection code or error correction



response frames by using only the N time slots. [0298] In this case, in

Fig. 24, two polling response frames are transmitted respectively at the
timings of two time slots #1 and #3 selected from among the time slots #0

to #TSN. [0299] Next, referring to the flow chart in Fig. 25, a description

will be given of the processing of the communication device 11 (Fig. 16)

as the initiator in a case where, as;shewn in Fig. 24, N time slots selected
from among - 104 S06P1566 the time slots #0 to #TSN are used in;pgp156¢
simple mode communication. [0300] In step S141, in the same manner as

codéngggéé;%%ggg%hf%%t@%&Qﬂ”%ﬁ*@EO%%g Egklg%ggﬂ%%e size of

communication device 11 as the Initiator sets the communication mode in

prad Which communication is performed with the target, and the process
proceeds to step 5142, where the control section 29 controls the

f 62 9adividual blocks of the communication device 11 so as to perform an
RFCA process. If no electromagnetic wave from another device exists,

thRYCotd B8ctith 9 Cabises bifput 6Far SRR BMAYhERE WE16 Beon
coataited,and Ihe process proceedsitg stepd103 030 e v ror detection
or error correction on the initiator side.
[0294]
Further, real data may be interleaved.
[0295]

t should bhe noted that in a case where, on the target
side, real data is split into a plurality of blocks, and the
plurality of blocks are transmitted by using a plurality of
polling response frames, the initiator recognizes in advance
the splitting method in which the target slits real data
into a plurality of blocks (including the size of bhlocks
into which real data is to be split), and reconstructs the
original real data from the plurality of blocks on the basis
of the splitting method.

[029¢6]

In the above-described case, real data is split into
hiocks with the size of Pad, that is, blocks of a fixed size,
the method of gplitting real data is not limited to this.
That is, for example, real data can be split into bhlocks of
a variable size egual to or smaller than the size cf Pad.

It should be noted, however, that 1f the size of blocks is



In step 5143, the control section 29 determines the current

communication mode, and if it is determined that the communication

mode is set to the passive mode, the process proceeds to step 5144,

where the control section 29 controls the individual blocks of the

communication device 11 so as to perform communication in passive

mode. [0302] That is, in step 5144, the same processes as those of

steps 5104-1, 5104-2, 5104-3, 510119433 5104-5, and 5104-6 in Fig. 19 are

respectively performed in steps 5144-1, 5144-2, 5144-3, 5144-4, 5@946_%}566

and 5144-6. Accordingly, for - 105 S06P1566 example, data exchange of
lesgestddia 18 peddrmtedby B comhfunfcaliivn i bassivé i gescribed

Mabove vgith refhereEce to Fig. 14, bﬁetwee the communicatiortn device 11 as

setigdgnitiaforandthe cothrhificafion Hevicd 12 asthe tiget.” [0303] On
{G:&éh% other hand, if it is determined in step S143 that the communication

mode is set to the simple mode, the process proceeds to step S145,

wiveretthe nontroksegtion 2 controlsdhe individualdalocks afthé3, on the

communication device 11 so as to transmit a polling request frame (Fig.

basigy with & lspekiffesyatletL-byvanae éter Tidh 4 BEhHedrd valieR $efinting
e {1 i st informaton TSN, [0304] 1t should be noted that inths case,
transmits TSN+1 polling response frames at the respective
timings of the time slots #0 to #TSN. In other words, the
target transmits pclling response frames by using all of the
time slots #0 to #TSN. However, as shown in Fig. 24, it is
also possible, for example, to select N time slots used for
the transmission of poiling response frames, N being a
number not smaller than 1 and not larger than SN+1, from
among the time slots #0 to #TSN, and transmit polling
response frames by using only the N time slots.

(0298}

In this case, in Fig. 24, two polling response frames
are transmitted respectively at the timings of two time
slots #1 and #3 selected from among the time slots #0 to
$TSN.

[0299]

Next, referring to the flow chart in Fig. 25, a

description will be given of the processing of the

communication device 11 (Fig. 16) as the initiator in a case

where, as shown in Fig. 24, N time slots selected from among



the time slot information TSN, the target transmits polling response

frames by using the N time slots selected from among the time slots #0 to
#TSN. At this time, it is assumed that which N time slots of the time slots

#0 to #TSN are to be used in transmitting polling response frames is set
(determined) in advance for the initiator and the target with respect to

each value of (specific value set inj;the time slot information TSN, for
example. [0305] Then, in step 5145, a polling request frame including, 4be 5 5 5
time slot information TSN in which a specific value 106 S06P1566

... corresponding tq the N ti lots used for, the transmissiqn. Qf polling

the rgs*énoensseq'f?a?ngwe(s% |65 i‘ce , i@%ﬁnsﬁﬁe&s[SgOé]nAﬁjé?n %etrglnosgﬁzission of a

comP@lingtespense frame in step 5145, the process proceeds to step 5147,
where the control section 29 controls the individual blocks of the

[03gbmmunication device 11 so as to receive polling response frames
transmitted from the target. [03077 That is, the target that has received a_
potingriguést framewith'a speBific Pafset fitthetinidSiot mtdtmation™ 1 -

1o, e ST ARl oot fomes e e hned
devSlts #O QHTSN. initiator sets the communication mode in
which communication 1s performed with the target, and the
process proceeds to step 5142, where the control section 29
controls the individual blocks of the communication device
11 so as to perform an RFCA process. If no electromagnetic
wave from another device exists, the control section 29
causes output of an electromagnetic wave tc be started, and
the process proceeds to step 3143.

[0301]

In step 5143, the contrel section 29 determines the
current communication mode, and if it is determined that the
communication mode is set to the passive mode, the process
proceeds to step 5144, where the control section 29 controls
the individual blocks of the communication device 11 so0 as
to perform communication in passive mode.

[0302]

That is, in step S$S144, the same processes as those of
steps S5104-1, S104-2, 35104-3, S5104-4, S5104-5, and S104-6 in
Fig. 19 are respectively performed in steps S5144-1, S5144-2,

S144~3, S144-4, S5144-5, and S144-6. Accordingly, for



which are set in advance with respect to the time slot information TSN.
Accordingly, in step 5147, each of the N polling response frames
transmitted at the respective timings of the N time slots is received.
[0308] Then, the process proceeds to step 3149, where the control
section 29 combines the N blocks respectively included in the N polling
response frames to reconstruct the original real data, thereby acquiring
real data from the target. [0309]™= £07° SO6P1566 Next, referring to the
flow chart in Fig. 26, a description will be given of the processing of fHROFLo66
communication device 12 as the target in a case where, as shown in Fig.

exapa N tindé siots seleetegtfror ameng thettime sslpeHOCto TS Karé ised
in simple mode, communication. CL1031O] For example, when the

ComEghmicATon devies T 55 e itiatr St Sumtitig dfr " reference
co glegtromagneticwave insten. $142.0fFig 25, ad the communication

device 12 as the target is brought close to the initiator, the power supply
iniseeten-486ig: 48) efthe conypunisatierdeviee 12 draws npowerfsem .

the electromagnetic wave from the initiator and supplies the power to the
[ 03fntlividual blocks of the communication device 12. Accordingly, the

communication L ‘ ,
On the other hand, if it is determined in step 5143

that the communication mode i1s set to the simple mode, the
process proceeds to step 5145, where the control section 29
contrels the individual bklocks of the communicaticn device
11 sc as to transmit a peolling request frame (Fig. 9) with a
specific value (l-byte value other than a standard value)
set in the time slot information TSN,

[0304]

It should be noted that in this case, on the basis of
the time slot information TSN, the target transmits polling
response frames by using the N tTime slots selected from
among the time slots #0 to #TSN. At this time, 1t is
assumed that which N time slots of the time slots #0 to #TSN
are to pe usad in transmitting polling response frames is
set {determined) 1in advance for the initiator and the target
with respect to each value of (specific value set in} the
time slot information TSN, for example.

[0305]
Then, in step S$145, a polling reguest frame including

the time slot information TSN in which a specific value



device 12 becomes operable. [0311] When the communication device 12
becomes operable, in step 5151, the control section 49 (Fig. 18) controls
the individual blocks of the communication device 12 so as to receive a
polling request frame transmitted from the initiator. [0312] Then, in step
5152, the control section 49 recognizes the time slot information TSN
included in the polling request frame (Fig. 9) from the initiator, and
determines - 108 S06P1566 whethdtornot the time slot information TSN
indicates a standard value or specific value. [0313] If it is determined#fP156¢
step 5152 that the time slot information TSN indicates a standard value,

cortesprocdss proceddstostepad 58 lwhereathe €ohtrol séctionZncomitkols on
the individual blocks of the communication device 12 so as to perform

of ROMMEHiCAtRTAR TR sivEaR6de 163 B4t Thatis R AEH 5158 Xhe same
1o 3BYocesses as those of steps 5113-1, 5113-2, S113-3, 5113-4, 5113-5,
and 5113-6 in Fig. 20 are respectively performed in steps 5153-1, 5153-2,

515813151634, 15153: a6k 335356. éc%ﬁﬂiﬂgh’g foreexample, datame in
exchange of real data is performed by the
step 5145, the process proceeds to step 5147, where the
control section 2% controls the individual blocks of the
communication device 11 s0 as to receive polling response
frames transmitted from the target.
[03071

That is, the target that has received a polling reguest
frame with a specific value set in the time slot information
TSN will transmit N polling response frames including
{(blocks obtained by splitting) real data at the respective
timings of the N time slots of the time slots #0 to #TSN
which are set in advance with respect to the time slot
information TSN. Accordingly, in step $147, each of the N
polling response frames transmitted at the respective
timings of the N time slots is received.

[0308]

Then, the process proceeds to step 5149, where the
control section 29 combines the N blocks respectively
included in the N polling response frames to reconstruct the
original real data, thereby acguiring real data from the
target.

{0309]



communication in passive mode described above with reference to Fig.
14, between the communication device 11 as the initiator and the
communication device 12 as the target. [0315] On the other hand, if it is
determined in step 5152 that the time slot information indicates a specific
value, the process proceeds to step 5154 where, on the basis of the time
slot information TSN, the control section 49 selects N time slots used for
the transmission of polling responsé dfames from among the time slots #0
to #TSN, that is, selects the N time slots set in advance with respecBtocrP15656
the 109 S06P1566 time slot information TSN, and the process proceeds
to stept p1p_fOB16hdn stepthkb: thercanisat sectionr48 copiolsdhe
individual blocks of the communication device 12 so as to, for example,
desgaasrhit N poliihg réspcrisedfanés fespeeirehy daelndingN bloeks
obtajned by splitting real data, at the respective timings of the N time slots
O e B SIS (03171 1t SHOGIC B Hotod tRafin (AR Tatesi Ry =°

shof@Rsumedjthat te sige of pach.block optained by splitipg real data ato N,

blocks is equal to or less than the size of Pad. [0318] In this way, by
slotrangmitting polingzespansedramesbycle mode communication.
[0310]

For example, when the communication device 11 as the
initiator starts outputting an electromagnetic wave in step
S142 of Fig. 25, and the communicatiocon device 12 as the
target is brought close to the initiator, the power supply
secticon 48 (Fig. 18) of the communication device 12 draws
power from the electromagnetic wave from the initiator and
supplies the power to the individual blocks of the
communication device 12. Accordingly, the communication
device 12 becomes operable.

[0311]

When the communicaticn device 12 becomes operable, in
step S151, the contrel section 49 (Fig. 18) controls the
individual blocks of the communication device 12 sc as to
recelve a polliing reguest frame transmitted from the
initiator.

[0312]

Then, in step 3152, the contrel section 49 recognizes

the time slot information TSN included in the polling

reguest frame (Fig. 9} from the initiator, and determines



using N time slots selected from among the time slots #0 to #TSN in

simple mode communication, provided that N is a plural number, as in the
embodiment shown in Figs. 21 to 23, data of up to a certain size can be
transmitted from the target to the initiator even by simple mode
communication. [0319] Further, with respect to the time slot information

TSN, the N time slots used for the transmission of polling response

frames are hidden in secret except fof he. communication devices 11 and

12 (Fig. 16). Therefore, devices other than the communication devicgsdd; 565
and 12 - 110 S06P1566 cannot tell at the timing of which time slots the

wneR2I09 Jesp r%secggmgf,r;gcl%@gg (EQE%%gg{%%'ndaf%M"”}{]RSic tes a

transmitted. From this point of view, it can be said that enhance

st aFesistance.agrinst-eavesdrapping-fomethe outside, that is, enhanced
security is accomplished. [0320] In the above-described embodiment, it is

[03asdumed that in simple mode communication, one target serves as the
party with which the initiator communicates. However, if specified in

advande: apluritF ortrGets miay°S&6Ve S the Ptied With Wifieh & T
e A e 0, o PO
proddd the pHiatere {03233, where the control section 49 controls
the individual blocks of the communication device 12 sc as
to perform communication in passive mode.
[0314]

That is, 1in step 5153, the same processes as those of
steps S113-1, S113-2, S5113-3, S113-4, S113-5, and 35113-6 in
Fig. 20 are respectively performed in steps 5153-1, §153-2Z,
$153-3, S§153~4, 85153-5, and $5153-6. Acco;dingly, for
example, data exchange of real data is performed by the
communication in passive mode described above with reference
to Fig. 14, between the communication device 11 as the
initiator and the communication device 12 as the target.
[0315]

On the other hand, if it is determined in step 8152
that the time slot information indicates a specific value,
the process proceeds to step 5154 where, on the basis of the
time slot information TSN, the control section 49 selects N
time slots used for the transmission of polling response
frames from among the time slots #0 to #TSN, that is,

selects the N time slots set in advance with respect to the



Fig. 27 shows another example of the configuration of a communication
system capable of communication in simple mode, in addition to the near
field communication compliant with NFCIP-I. It should be noted that in the
drawing, portions corresponding to those in Fig. 16 are denoted by the
same symbols. [0322] In the embodiment shown in Fig. 27, the
communication system includes the communication devise 11 and 12,
and a communication device 13: [G328] =111 S06P1566 The
communication device 13 is configured in the same manner as the S06P1566
communication device 12. Therefore, the communication device 13

£ imémplemernits pohriteipasst@inode dwithheegard te MEGiP < dartthet cthetep
communication device 13 functions only as the target that transmits data

515%y load- modulating the electromagnetic wave outputted by the initiator.

103 24] The communication system in Fig. 27 is applied to an application

ich assumes that, for example, the initiator communicates with two or

less, (1 pemose)targets JO325k Examples of-an application which 1e

assumes that the Initiator communicates with two or less targets include
indoftdual blocks of the communication device 12 so as to,

for example, transmit N polling response frames respectively
including N blocks obtained by splitting real data, at the
respective timings of the N time slcts selected in step 3154.
[0317]

It should be noted that in this case, it is assumed
that the size of each block obtained by splitting real data
into N blocks is egual to cor less than the size of Pad.
[0318]

In this way, by transmitting polling response frames by
using N time slots selected from amcng the time slots #0 to
#TSN in simple mode communication, provided that N is a
plural number, as in the embodiment shown in Figs., 21 to 23,
data of up to a certain size can be transmitted from the
target to the initiator even by simple mode communication.
(0319}

Further, with respect to the time slot information TSN,
the N time slots used for the transmission of polling
response frames are hidden in secret except for the
communication devices 11 and 12 (Fig. 16). Therefore,

deviges other than the communication devices 11 and 12



in which a R/W as the initiator is installed at the gate for entry to an

attraction in an amusement park, an IC card as a target, which functions

as the passport (ticket) for using the attraction, is issued to the user, and

the validity of the passport is checked at the gate. [0326] That is, in the
amusement park, an IC card storing information on the passport

expiration date is issued to the user. In particular, with respect to a pair of
users as a so-called couple such asia hdasband and a wife, for example,

IC cards each storing information on the passport expiration - 112 s06P1566
S06P1566 date and serving as two targets #1 and #2 are issued. Then,

canrie efdhe palr of sers holds the twe, G gardsrespeciively fssugd 10 the
pair of users, over the R/W one on top of the other. In this case, real data

re spndisating trecexpiration ddate storeddieacti bf theativolk-eardsis be
transmitted from the IC card to the R/W, and the expiration date indicated

Erang it rehl datisehetked By tE RAN. Thatis, passidft 2xpRatich —hat

enh 3ES;fOL We persons are checked &%8@%%4%%%7 gN%%r%O@%'QeE%t?QE’%e,
wnere, In simple mode communication, two gets, the communication

thatdevice Ehasfhedirsidarget #1, apd she-eapmunication device 13 as the

second target #2, are the parties with which the communication device 11
[ 03Zdslthe initiator communicates. In

In the above-described embodiment, it is assumed that
in simple mode communication, one target serves as the party
with which the initiator communicates. However, 1if
specified in advance, a plurality of targets may serve as
the parties with which the initiator communicates instead of
one target, and simple mode communication can be performed
between each of the plurality of targets and the initiator.
[03211

Fig. 27 shows another example of the configuration of a
communication system capable of communication in simple mode,
in addition to the near field communication compliant with
NFCIP-1. It should be noted that in the drawing, portions
corresponding te those in Fig. 16 are denoted by the same
symbols.

[0322]

In the embodiment shown in Fig. 27, the communication
system includes the communication devise 11 and 12, and a
communication device 13.

[0323]



this case, for example, as shown in Fig. 28, simple mode communication

is performed between the initiator and each of the two targets #1, #2.

[0328] That is, with respect to a polling request frame from the initiator,

the target #1 selects N time slots, where N is 1 or larger and TSN+1 or
smaller, from among the time slots #0 to #TSN on the basis of the time

slot information TSN included in that polling request frame, and transmits
polling response frames by u&ngth&l\i time slots. Likewise, with respect

to a polling request frame from the Initiator, - 113 SO06P1566 the targgkpis4¢
#2 selects N' time slots, where N'is 1 or larger and TSN+l or smaller,
frqi;%amo I%Fthe Ilm slots #O tQ #TS Son the_basis of the time st%te came

information gﬁlncludea in that p pol ng requesf1 3 1érand transmits

manpeling fesponsesframesdur ysing e, Ntime slots11Q329) in-this ease, N,
N', TSN satisfy the expression TSN+l N+N'. [0330] Further, the N time

comslots used by thietarget £ andtheNd tinte slofsyuseuehcthesamgeti2care
set for each value of time slot information TSN in advance so as not to

withyeftgs rP3se) iFthefembodifiEnt itfEig. S8awiPTEspReCR thetirmE V1 Cce

13 functions only as the target that transmits data by load-
modulating the electromagnetic wave outputted by the
initiator.

[0324]

The communication system in Fig. 27 is applied to an
application which assumes that, for example, the initiator
communicates with two or less (1 or more) targets.

[0325]

Examples of an application which assumes that the
initiator communicates with two or less targets include one
in which a R/W as the initiator is installed at the gate for
entry to an.attracticn in an amusement park, an IC card as a
target, which functions as the passport (ticket) for using
the attracticn, 1s issued to the user, and the validity of
the passport is checked at the gate.

[0326]

That is, in the amusement park, an IC card stcring
information on the passport expiration date is issusd to the
user. In particular, with respect to a pair cf users as a
so-called couple such as a husband and a wife, for example,

IC cards each storing information on the passport expiration



slot information TSN included in the polling request frame transmitted by

the initiator, the time slots used by the targets #1 and the time slots used

by the targets #2 are respectively set as time slots #1, #3, ..., and time

slots #0, #2, ... in advance. In accordance with this setting, the target #1
transmits polling response frames at the respective timings of time slots

#1, #3, ..., and the target #2 transmits polling response frames at the
respective timings of time slots #0,#2, ... . [0332] In the embodiment

shown in Figs. 27 and 28, with - 114 S06P1566 respect to the polliaggp1 556
request frame transmitted by the communication device 11 as the initiator,

dat NG IO LAIOGTS, ths&%&%”’%'%%t ”c‘ii;e" g€ %%351%5‘91% grgetglang the

communication device 13 as t arget 2 respectively transmit polling

one respanse frames atthestipings ©f aontavertapping:tivng sipts rideweverive iy
the number of targets that return (transmit) polling response frames with

i ssyeshent t¢aepoling reduess rame frorathé initidtor thats cthetpepmbér bhe
targets that performs communication in simple mode with the initiator is

oth%t limftBd 16470 [0383] Thatis fHenumibersrtartets that pérorm - ~Or
dac EOMUBIAGANIN LLAmPIEMoRe WHLINEANLEI8 20 Do H O AN A HYom

er that Is1 or arger SN+1 or
the IC card to the R/W, and the expiration date indicated by

the real data is checked by the R/W. That 1is, passport
expiration dates for two persons are checked at once.
[0327]

Now, consider & case where, in simple mode
communication, two targets, the communication device 12 as
the first target #1, and the communication device 13 as the
second target #2, are the parties with which the
communication device 11 as the initiator communicates. In
this case, for example, as shown in Fig. 28, simple mode
communication is performed between the initiator and each of
the two targets #1, #2.

[C328]

That is, with respect to a poiling reguest frame from
the initiator, the target #1 selects N time slots, where N
is 1 or larger and TSN+l or smaller, from among the time
slots #0 to #TSN on the basis of the time slot information
TSN included in that polling regquest frame, and transmits
polling response frames by using the N time slots. Likewise,

with respect to a polling reguest frame from the initiator,



smaller. [0334] It should be noted, however, that the maximum number of
targets that perform communication in simple mode with the initiator
needs to be set (determined) in advance. In addition, the time slots
respectively used by the maximum number of targets need to be set from
among the TSN+1 time slots in advance so as not to overlap. [0335] Fig.
29 shows time slots respectively used by four targets #1, #2, #3, #4 in a
case where the maximum number (ffl' 115 SO06P1566 targets that
perform communication in simple modse with the initiator is set to fo%ri)6?1566
(four kinds) in advance. [0336] That is, Fig. 29 shows (an example of how
to set) time slots rescpectivqu used by.the four arq:ets #1, #2, #3, #4 Ina
S S

the haEGiterd the B eidt ifformalisn TSR fdichtss 521 [0357] The'marks e~
and X'I'@I!I:wl_q %Q:mgil&?iq EIP,e S&@énysgxqc;}éfothgh@rgﬁtﬁeT@i%ﬂ% F%gii 29y, ag TSN

sefting is made in advance such that the time slots used by the target C.
on @ke tipes slots #1#E1, #hlfe #20#22, 1tlie timerslots used hythenthrget #2

are time slots #4, #6, #13, #17, #21, the time slots used by the target #3
thaaretielslots#Z WSS #0 I Eme#1 5 ehd-thaltiifie ShtPaddd by the argese

#4 are time slots ,
frames by using the N' time slots.

[0329;

In this case, N, N', TSN satisfy the expression TSN+l =z
N+N'.

[0330]

Further, the N time slots used by the target #1 and the
N' time slots used by the target #2 are set for each value
of time slot information TSN in advance s¢ as not to overlap.
[0331]

In the embodiment in Fig. 28, with respect to the time
slot infermation TSN included in the polling reqguest frame
transmitted by the initiator, the time slots used by the
targets #1 and the time slots used by the targets #2 are
respectively set as time slots #1, #3, ..., and time slots
#0, #2, ... in advance. In accordance with this setting,
the target #1 transmits polling response frames at the
respective timings of time slots #1, #3, ..., and the target
#2 transmits polling response frames at the respective
timings of time slots #0, #2,

[0332]

In the embodiment shown in Figs. 27 and 28, with



#3, #7, #10, #14, #18. [0338] Now, a series of time slots set in advance

as the time slots to be used by the targets are referred to as a channel,

and the channel to be used by a target #i is described as a channel #i. In

this case, in Fig. 29, with the time slots #1, #11, #19, #20, #22 set as a
channel #1, the time slots #4, #6, #13, #17, #21 set as a channel #2, the

time slots #2, #5, #9, #12, #15 set as a channel #3, and the time slots #3,

#7, #10, #14, #18 set as a channel #44the four targets #1 to #4 transmit
(return) polling response frames by using the - 116 S06P1566 chamig®1566
#1 to #4, respectively, in reply to a polling request frame from the initiator.

res§2339] For each jnitiator and darget @ tabladherainafter; defereditoas
channel table as appropriate) as shown in Fig. 29 which illustrates (time

comslotd canstitutinty i clrarinel #& tabe usedbhyzhe target#i iswtoredigets,
association with each value of time slot information (for example, stored

the £ RS EEFROWPPOBIRHCE7) and the B E PROM 208" (Fig 18))- 17

accordance with the sizel%f real %%ta receivedﬁfr the targ Ltfor
communic %on.dev1ce as ﬁ.taﬁge ??] resg %.lvelg
example, the initiator transmits a polling” request frame including time slot

£ rai¥Rrmation TSN-ofa.valug sthatallgws;use ot & shannel copstitated by the
number of time slots necessary for transmitting real data of that size.
overlapping time slots. However, the number of targets that
return (transmit) polling response frames with respect to a
polling request frame from the initiator, that is, the
number of targets that performs communication in simple mode
with the initiator is not limited to two.
[0333]

That 1is, the number of targets that perform
communication in simple mode with the initiator can be set
tc an arbitrary number that is 1 or larger and TSN+I or
smaller.

03343

It should be'noted, however, that the maximum number of
targets that perform communication in simple mode with the
initiator needs to be set (determined) in advance. In
addition, the time slots respectively used by the maximum
number of targets need to be set from among the TSN+1 time
slots in advance so as not to overlap.
f0335]

Fig. 29 shows time slots respectively used by four

targets #1, #2, #3, #4 in a case where the maximum number of



[0340] On the other hand, the target #i receives the polling request frame
from the initiator, recognizes the time slots constituting the channel #i

used by the target #i itself, from the channel table associated with the

time slot information TSN included in that polling request frame, and
transmits polling response frames including (blocks obtained by splitting)

real data by using the time slots. [0341] That is, as described above, in

simple mode communication, in.a case where the initiator communicates

- 117 S06P1566 with each of targets #1 to #M not more than the sgep1556
maximum number of targets set in advance, the initiator performs the

car§@We Rrpgessing as thatdeserbed above, inithe llaw ehan gt £ig, 129 ¢he
0342] It should be noted, however, that in step S145 of Fig. 25, in

iniateardance withithe sizecafrreattdata reédeived fram eachof the plurality of
targets #1 to #M, the initiator transmits a polling request frame including
{938k slot information TSN of a value that allows use of a channel

constituted by the numper of time slots necessary for each of the targets
M 15 oSt o2l GUETR 11 b5 OB AUt Eako oy

siofeferingfothechannebes by the four targets #1, #2, #3, #4
in a case where the time slot information TSN indicates 22.
[0337]

The marks x in Fig. 2% indicate time slots used by the
targets. Thus, in Fig. 28, a setting is made in advance
such that the time slots used by the target #1 are time
slots #1, #11, #19, #20, #22, the time slots used by the
target #2 are time slots #4, #6, #13, #17, %21, the time
slots used by the target #3 are time slots #2, #5, #9, #12,
#15, and the time slots used by the target #4 are time slots
#3, #7, #10, #14, #18.

[0338]

Now, a series of time zslots set in advance as the tTime
slots to be used by the targets are referred to as a channel,
and the channel to be used by a target #i is described as a
channel #i. In this case, in Fig. 29, with the time slots
#1, #11, #19, #20, #22 set as a channel #1, the time slots
$#4, #6, #13, #17, #21 set as a channel #2, the time slots #2,
#5, #9, #12, #15 set as a channel #3, and the time slots $3,
#7, #10, #14, #18 set as a channel #4, the four targets #1

te #4 transmit (return) polling response frames by using the



table (Fig. 29), the control section 29 recognizes the time slots in which

the plurality of targets #1 to #M respectively transmit polling response

frames. Accordingly, for each one of the plurality of targets #1 to #M,

blocks included in each of one or more polling response frames

transmitted from that target are combined to reconstruct the original real

data. [0344] In this case, as described above, by referring to the channel
table (Fig. 29), the initiator can recognize the time slot in which the i-th

target #i of the targets #1 to - 118 1566 #M transmits a polling

response frame, so the polling response frame transmitted from the tga?g%)tl566
#i can be recognized on the basis of the time slot in which the polling

chapsgpbhsé Hrahfe as trEnfited. [6345] t3hobidibe (idted tRarthePdlling
response frame. transmitted from. the target #i can be also recognized

reqﬁ%mta %EE?DEE%C ugg}g inltrhleg;)loailﬁ%rrésponse frame (Fig. 10). [0346]

[0 3®ethe other hand, each of the plurality of targets #1 to #M performs the
same processing as that described in the flow chart of Fig. 26. [0347] It
sheuld Esnbtedn however; thratdn step31ts54 of Righle {(hereinafter,

referred to as channel table as appropriate} as shown in Fig.
29 which illustrates (time slots constituting) a channel #i
to be used by the target #i is stored in association with
each value of time slot information (for example, stored in
the EEPROM 29B (Fig. 17} and the EEPROM 498 (Fig. 18))}. In
accordance with the size of real data received from the
target, for example, the initiator transmits a polling
request frame including time slot information TSN of a value
that allows use of az channel constituted by the number of
time slots necessary for transmitting real deta of that size.
.[0340}

On the other hand, the target #i receives the polling
reguest frame from the initiator, recognizes the time slots
constituting the channel #i used by the target #1i itself,
from the channel table associated with the time sliot
information TSN included in that polling reguest frame, and
transmits polling response frames including (blocks obtained
by splitting) real data by using the time slots.

03411
That is, as described above, in simple mode

communication, in a case where the initiator communicates



26, on the basis of the channel table (Fig. 29) corresponding to the time

slot information TSN included in a polling request frame from the initiator,

the i-th target #i of the targets #1 to #M recognizes (selects) one or more

time slots constituting the channel #i that should be used by itself. [0348]
Further, in step S155, provided that the number of time slots constituting

the channel #i is N, the target #i splits real data into N blocks, and

transmits N polling response frames,respectively including the N blocks at

the respective - 119 S06P1566 timings of the N time slots constituti\g: p- ¢ 5 ¢
the channel #i. [0349] As described above, even when there are a

., plurality of .targets with which the, [pitiator communicates, simple mode
mtlgorenarﬁ:bxnigaf:io{r%cr%e%es F\)%FTOFHQIG llgeﬂ\?é%enmgé:c% gfhtﬁléi pT&r%li ya:éfl f&‘ﬁénets

numB@Pd the initiator {Q350Q]« In; this.ease, ok thertargets, #1 19 #M-noblakdains the
than the maximum number of targets, the number of targets #i that use
sanméhechamted #hmuss belone. dhatisibfdtie dargets £1: toFM hdbvlargérart of
than the maximum number of targets, there should not be more than one
F1gtargét #i that uses the channel #i. [0351]

[0342]

It should be noted, however, that in step 5145 of Fig.
25, in accordance with the size of real data received from
each of the plurality of targets #1 to #M, the initiator
transmits a polling request frame including time slot
information TSN of a value that allows use of a channel
censtituted by the number of time slots necessary for each
of the targets #1 to #M to transmit real data of that size.
[0343]

Further, in step S149, by referring te the channel
table (Fig. 29), the control section 29 recognizes the time
slots in which the plurality of targets #1 to #M
respectively transmit pclling response frames. Accordingly,
for each one of the plurality of targets #1 to #M, blocks
included in each of one or more polling response frames
transmitted from that target are combined to reconstruct the
original real data.

[0344]

In this case, as described above, by referring Lo the

channel table (Fig. 29), the initiator can recognize the

time slot in which the i-th target #i of the targets #1 to



It should be noted that since the channel table is hidden in secret except

for the initiator and a plurality of targets that can perform simple mode
communication, devices other than the initiator and the plurality of targets
cannot tell which target transmits a polling response frame including

(blocks of) real data in which time slot, making it difficult to reconstruct the
original real data transmitted by each of the plurality of targets. From this
point of view, it can be said that enhanced security is achieved. [0352] -

120 S06P1566 Further, as for the thinnel table set for each value oé

time slot information TSN, a plurality of channel tables containing diffdfent > 6°

sets of time slots constituting a channel are prepared in advance, and in
# femitatdrai Bee larhst, 1SS ERam Rl faiEto bé Pefeiredits thniise

changed_at a predetermined time.interval. In this case, gince the time slot
res AT R A IIE ST R Bl i e el ol

recPgasibledoachiaye gnlancedseqiuity. {835311As degcrbed-abave, in the
communication system shown in Fig. 16 or Fig. 27, as specified by

pol NEGIPALESOMEE 186912, thescammuaicativrdevice 11 as the initiator

[0322? a function of receiving polling response frames transmitted at

It should be noted that the pclling response frame
transmitted from the target #i can be also recognized from a
NFCID 2 included in the polling response frame (Fig. 10).
[0346)

On the other hand, each of the plurality of targets #1
to #M performs the same processing as that described in the
flow chart of Fig. Ze.

[C347]

It should be noted, however, that in step 3154 of Fig.
26, on the basis of the channel table (Fig. 29)-
corresponding to the time slot information TSN included in a
pelling request frame from the initiator, the i-th target #i
of the targets #1 to #M-xecognizes (selects) one or more
time slots constituting the channel #i that should be used
by itself.

103487

Further, in step S$155, provided that the number of time
slots constituting the channel #i 1s N, the target #1i splits
real data into N blocks, and transmits N polling response

frames respectively including the N blocks at the respective



the respective timings of a plurality of time slots in response to one polling
request frame transmitted by the initiator. [0354] While NFCIP-1 specifies
that Pad of a polling response frame be ignored, the communication

devices 12 and 13 as the targets have a function of storing (setting) real

data in Pad of a polling response frame for transmission to the initiator.
[0355] Further, the communication devices 12 and 13 as the - 121

S06P1566 targets has a function vihereby, if the entire real data cannot

be completely stored into one Pad, real data is split into a plurality agf06P1566
blocks and stored into Pads of a plurality of polling response frames.

+ 1mi83R6[cFuRther, the eammunisaliondeyicerbl-as the-iniliater. has a 41 .
function of reconstructing real data (block) stored in Pads of polling

[C348@3ponse frames transmitted by a single target at the timing of one or
more time slots, into the original real data. [0357] Therefore, if real data

ishot aCSFC i 2 %téoé’fﬁr'eoe?r%né%ﬁﬂnﬁ?@é’rﬁ)n%éefraﬁ‘né’lt}?@s‘lhﬁ the't

far qsg ge% Rf th&%%grocia% as a| s the real data cgg be transnﬂltted

communication can be performed between each of the plurality
of targets and the initiator.
[0350]

In this case, of the targets #1 to #M not larger than
the maximum number of targets, the number of targets #i that
use the channel #i must be one. That is, of the targets #1
to #M not larger than the maximum number of targets, there
should not be more than one target #i that uses the channel
#1.

[0351]

It should be noted that since the channel table is
hidden in secret except for the initiator and a plurality of
targets that can perform simple mode communication, devices
other than the initiatcor and the plurality of targets cannot
tell which target transmits a pelling response frame
including (blocks of}) real data in which time slot, making
it difficult to reconstruct the original real data
transmitted by each of the plurality of targets. From this
point of view, 1t can be said that enhanced security is
achieved.

[0352]



the target to the initiator in a short communication time. [03581 Further,

even in the case of real data whose size exceeds a size that can be

stored in one polling response frame, by using a plurality of polling

response frames transmitted in TSN+1 time slots or a plurality of time

slots selected from among the TSN+l time slots, such real data can be

also transmitted from the target to the initiator in a short communication

time by using the sequence of the process as it is. [0359] - 122
S06P1566 Further, in a case where a plurality of polling response f%%%cls%
are transmitted by using a plurality of time slots selected from among

TSN+ time slots, the time slots selec edﬁ%&m among the TSN+| time slots

arBHidd&Tin S8cret from'GeViced Bfher fidn the Titiator and & target s °F
tim h%f%@%f making.ift possible taensure pome eyl of security, J936Q051 o

urther, in a case where an error detection code or error correction code
contS added; teiteaf data, eves whens fari exampler a collisioniaccuts:gs a
result of another device transmitting some data at the timing of the time
charstotIn awkich Tie® targel tidnsmitea pelingrespohselffama ldndffer and
initiator cannot correctly receive some of a plurality of Qolling res oonge

the fLardeirandiifted i E targt Siror® °€ Teterred totca

changed at a predetermined time interval. In this case,
since the time slot used by the target 1s changed at a
predetermined time interval, it is possible to achieve
enhanced security.

[0353]

As described above, in the communication system shown
in Fig. 16 or Fig. 27, as specified by NFCIP-1 (ISC/IEC
18092), the communication device 11 as the initiater has a
function of receiving polling response frames transmitted at
the respective timings of a plurality of time slots in
response to one polling reguest frame transmitted by the
initiator.

[0354]

While NFCIP-1 specifies that Pad of a polling response
frame be lgnored, the communication devices 12 and 13 as the
targets have a function of storing (setting) real data in
Pad of a polling ?esponse frame for transmission to the
initiator.

[0353]

Further, the communication devices 12 and 13 as the



detection or error correction can be performed on the basis of other
correctly received polling response frames. [0361] Next, while passive
mode communication and simple mode communication are performed in
a so-called selective manner in the above-described communication
system shown in Fig. 16 or Fig. 27, it is also possible to perform only
simple mode communication. [0362] That is, for example, in a
communication system such as an_IC.card system on which a near field
communication - 123 S06P1566 protocol other than NFCIP-l is 06p1
. . : ) 1566
implemented, if a plurality of IC cards as targets exist around an R/W as
the initiator, one time slot is assi%ned to, %ach one of the pIuraIiiy of IC

|

Largetf iRBIVANCE RS A S hRDe na bvéisp, AR dacht e caftft2
canﬁlgtesws é%ﬂ!%%ﬁ%’eﬂ@é by,the RMMLatghe timing of the onedime, :

slot assigned card. It is thus possible to prevent a collision that
inteceurs when pieces of sealdaia freasmittackto the R/MPeespectively from

the plurality of IC cards are transmitted at the same timing. [0363]
pluHewever dfonly bhemting slopizassigneditosone IC card that

communicates with the R/W even in a case where the IC card system is
wBéﬁélied to an application which assumes that, for example, only one IC

Caghggﬂgyvﬂ%ﬂgs&@ﬁﬂﬁ%ication device 11 as the initiator

has a function of reconstructing real data (block) stored in
Pads of polling response frames transmitted by a single
target at the timing of one or more time slots, into the
original real data.

[0357]

Therefere, 1f real data is of & size that can be stored
in one polling response frame, by using the sequence of the
SDD process as it is, the real data can be transmitted from
the target to the initiator in a short communication time.
[0358]

Further, even in the case of real data whose size
exceeds a size that can be stored in cone polling response
frame, by using a plurality of polling response frames
transmitted in TSN+1 time slots or a plurality of time slots
selected from among the TSN+l time slots, such real data can
be also transmitted from the target to the initiator in a
short communication time by using the sequence of the S5DD

process as it 1is.

10359]



R/W, only a small amount of data that can be transmitted in one time slot
can be transmitted in response to a request for real data from the R/W.
Therefore, in order to transmit real data of up to a certain size from the IC
card to the R/W, the R/W needs to make a request for real data a
plurality of times. This means that it takes up to a certain amount of
communication time to transmit real data of up to a certain size from the
IC card to the R/W. [0364] Accogdirﬂ%g, even in the case of a
communication system on which a'né€ar field communication protocglO6P1566
other than - 124 S06P1566 NFCIP-1 is implemented, if the

communication system is one which is applied to an a pIicaiio,n that

aggﬁﬁl%g%e p?@s@nc%aﬁﬁoﬁlg}%ﬁ% tBrgit tHet thmmTrickRs Wittthe
res{" oL fXAMPIR, ANCLWUIGD PELIOMDS COMUBNPIGANONUSING fSr ¢ ime

ots, the communication time required for transmitting real data of up to

s 1o BLcestainsize £anhesheitengdivywparformirg Hiesabpvedeserbed slots
simple mode communication. [03653 Fig. 30 shows an example of the

seleonfigurdtiomotaccamivumicaiiBn Systenethat peforns siviplé eRoder
communication (near field communication) as communication using time

secEfots. [foFB6THEGS 30 e Tonmdichfion Systemificiiges™ =he Farget,
the%%';r}“‘%&%aﬂ?&' q.ecVi%eoss%QL:!oilgd é‘gzép@'ﬁﬁa@ %%ﬂ?éml%q@ie of security.

[0360]

Further, in a caze where an error detection code or
error correction code is added to real data, even when, for
example, a collision occurs as a result of another device
transmitting some data at the timing of the time slot in
which the target transmits a polling response frame, and the
initiator cannot correctly receive some of a plurality of
polling response frames transmitted by the target, error
detection or error correction can be performed on the basis
of other correctly received polling response frames.

03617

Next, while passive mode communication and simple mode
communication are performed in a so-called selective manner
in the above-described communication system shown in Fig. 16
or Fig. 27, it is also possible to perform only simple mode
communication.

10362}
That is, for example, in a communication system such as

an IC card system on which a near field communication



mode communication, and data exchange of real data is performed by

the above-described simple mode communication performed between the
communication device 101 as the initiator and the communication device

102 as the target. [0367] It should be noted that in the embodiment

shown in Fig. 30, it is assumed that the communication device 101

functions only as the initiator that transmits data by outputting an
electromagnetic wave by itself and ulating the electromagnetic wave,

and the communication device 102" functions only as the target that 06P1566
transmits data by - 125 S06P1566 performing load modulation on the =~

electromagnetic wave outputted by the, initiator. [0368] T .
P 0 CErutiEan AbACe 0% 16 cenLr i (B GAnES mattnd: &L 1Y

of féa€§¥a§h%§°@HE%@E%“%&Q%WF%}%éﬁ@wgﬁné?ﬂ-%éfﬁmkm§nitiator,
communication device 102 is configured in the same manner as, for

one example; the communicatiortdevice 22 rshoven infight8.{0368]1 Next,@ IC
description will be given of the simple mode communication performed in

cargfe somatiiicationssyste in Fiege r30. ok th&Sinipslichty ©F deéseription, RER

d that, like th ication device 11 in Fig. 16 which
1 CRRGS WO NFCIPG. he EoriminIEATon 8viEE 10T as HE It

timing of the one time slot assigned to that IC card. It is

AsTHE initiator - the
thus possible to prevent a collision that occurs when pleces
of real data transmitted to the R/W respectively from the
plurality of IC cards are transmitted at the same timing.
[0363]

However, 1f only one time slot is assigned to one IC
card that communicates with the R/W even in a case where the
IC card system is applied to an application which assumes
that, for example, only one IC card communicates with the
R/W, only a small amount of data that can be transmitted in
one time slot can be transmitted in response to a reguest
for real data from the R/W. Therefore, in order to transmit
real data of up to a certain size from the IC card to the
R/W, the R/W needs to make a request for real data a
plurality of times. This means that it takes up to a
certain amount of communication time to transmit real data
of up to a certain size from the IC card to the R/W.

[0364]
Accordingly, even in the case of a communication system

on which a near field communication protocol other than



makes a request for real data to the target by transmitting the polling

request frame shown in Fig. 9. Further, it is assumed that, like the
communication device 12 in Fig. 16 which complies with NFCIP-1, the
communication device 102 as the target transmits real data to the initiator

by means of the polling response frame shown in Fig. 10, in reply to the
polling request frame from the initiator. Further, it is assumed that the

width TS of time slots, the number q;%ime“ slots prepared with respect to a
single polling request frame, and th ﬁ<e are the same as those in t Q 6p1566
case of SDD process specified by NFCIP-I. - 126 S06P1566 (0370

First, referring to the flow chart in Fig. 31, a description will be given of

NECHR Probassifg of e EBmmadrication VB 6 a5 18 inftistorh a Easé
whi%’ % %ﬁﬂ?‘é"ﬁ'%'%@%ﬁ?%f& kSR &Qg{egg%%@“%gr géjg_%nce

or communication in simple mode. [0371] The control section 29 (Fig.
of ehthe commugication (dgvice-1aas thelindiatereontrofsthenndividual, for
blocks of the communication device 101 so as to start outputting an
exapletFomagietit: WalvepEnde iR StaprBR0L:; i el same siaangras irsdteps
S125 of Fig. 22, the control section 29 controls the individual blocks of the
Cche G dvide 1 ST o fransiAit a polingreghéstraima (Fig> =2

of %%ngaa certain size can be shortened by performing the
above~described simple mode communication.
[0365]

Fig. 30 shows an example of the configuration of a
communication system that performs simple mode communication
(near field communication) as communicaiicn using time slots.
fC366]

In Fig. 30, the communication system includes
communication devices 101 and 102 that can perform simple
mode communication, and data exchange of real data is
performed by the above-described simple mode communication
performed between the communication device 101 as the
initiator and the communication device 102 as the target.
[0367]

It should be noted that in the embodiment shown in Fig.
30, it is assumed that the communication device 101
functions only as the initiator that transmits data by
outputting an electromagnetic wave by itself and modulating
the electromagnetic wave, and the communication device 102

functions only as the target that transmits data by



1-byte value set in the time slot information TSN. [0372] That is, in step

5201, a polling request frame where a size-corresponding value of 1 byte
corresponding to the size of real data received by the communication

device 101 as the initiator from the target, is transmitted. [0373] In the
communication system in Fig. 16 or Fig. 27, since passive mode
communication can also be performed in addition to simple mode
communication, in a case where_ s%@e ‘mode communication is

performed, a specific value, - 127 S06P1566 which is a 1-byte valug) ¢ o+ = ¢
other than the standard values specified by NFCIP-1 as values that should

e set in the tim?ﬁslgt Tfoﬁr{nagiognT I}I1 in gilssé\ée mode ceotrgrguvr}iefl:ggon
per @f)rbmp?o é)s%?, i St in thetime’ Slo |n?orm§|onnlo§ﬁgﬁowever, sirice

out PASEWE Mode gemmyunication,is not performed in the communication
system in Fig. 30, an arbitrary 1-byte value can be set in the time slot

[ 03d@fpormation TSN. [0374] When a polling request frame with a value set in
the time slot information TSN is transmitted in step 5201, the process

proteedSIESte p BPOROWhERY tHefcortrol SEctiRTSY Cohtdlsithetne same

individual o%‘,:kse ofa tlgelcomm gicgtion gg\ﬁicea tlloolns%g% }% éecleivesggl‘!\ifplg in
mam}ggpc?nss’e frameS frangmitted” from %Hémtar‘ge(i. -

Fig. 17, and the communication device 102 is configured in
the same manner as, for example, the communication device 12
shown in Fig. 18.

[0369]

Next, a description will be given of the simple mode
communication performed in the communication system in Fig.
30. For the simplicity of description, 1t is assumed that,
like the communicaticn device 11 in Fig. 16 which complies
with NFCIP-1, the communication device 101 as the initiator
makes a reguest for real data to the target by transmitting
the polling request frame shown in Fig. 8. Further, it is
assumed that, like the communication device 12 in Fig. 16
which complies with N¥FCIP-1, the communication device 102 as
the target transmits real data to the initiator by means of
the polling response frame shown in Fig. 10, in reply to the
polling request frame from the initiator. Further, it is
assumed that the width T, of time slots, the number of time
slots prepared with respect to a single polling request
frame, and the like are the same as those in the case of 5DD

process specified by NFCIP-1.



[0375] That is, as will be described later, the target that has received the
polling request frame with a value set in the time slot information TSN will
transmit TSN+I polling response frames where TSN+1 blocks obtained by
splitting real data into 6 bytes corresponding to the size of Pad are
respectively set in their Pads, at the respective timings of time slots #0 to
#TSN. Accordingly, in step 5202, each of the TSN+l polling response
frames transmitted at the respective timings of the time slots #0 to #TSN
is received. [0376] - 128 806P1—56%2'?hén, the process proceeds to %tgg
5203, where the control section 29 combines the TSN+ blocks S 1566
respectively included in the TSN+ polling response frames to reconstruct
[03¥&l original real data, thereby acquiring real data from the target. [0377]

Next, referring to the. flow chart in Fig. 32, a, description will be.given of
th%xjpjr:osc%’ssiﬁgg%oeﬁﬁé ngt)ntir% ujémtlk%:%ti(J;gr'lL %‘évi%gallbﬁé ajgnth%ﬁgr'gg% atase

desWhere, s, shown in £ig, 21s Qng or mperepallingseargstfrargs are used
for communication in simple mode. [0378] For example, when the

comoaminunidationcderice= 10D Asdke tinkiaton Startstautputting arese where,
electromagnetic wave, and the

as shown in Fig. 21, one or more polling request frames are

used for communication in simple mode.

[0371]

The control section 29 (Fig. 17) of the communication
device 101 as the initlator controls the individual blocks
of the communication device 101 so as to start ocutputting an
electromagnetic wave, Then, in step S201, in the same
manner as in step 8125 of Fig. 22, the control section 29
controls the individual blocks of the communication device
11 sc¢ as to transmit a polling reguest frame (Fig. 9) with a
l1-byte value set in the time slot information TSN.

(03721

That is, in step 5201, a polling reguest frame where a
size-corresponding value of 1 byte corresponding to the size
of real data received by the communication device 101 as the
initiator from the target, 1s transmitted.

[0373]

In the communication system in Fig. 16 or Fig. 27,

since passive mode communication can also ke performed in

addition to simple mode communication, in a case where

simple mode communication is performed, a specific value,



communication device 102 as the target is brought close to the initiator,
the power supply section 48 (Fig. 18) of the communication device 102
draws power from the electromagnetic wave from the initiator and
supplies the power to the individual blocks of the communication device
102. Accordingly, the communication device 102 becomes operable.
[0379] When the communication device 102 becomes operable, in step
5211, the control section 49 (Fig. 1%) c7ontrols the individual blocks of the
communication device 102 so as to'- 29 S06P1566 receive a polli %6P1566
request frame transmitted from the initiator. [0380] Then, in step 52

the control section 49 recognizes the time slot information TSN included in

whigle péllidg reqiest iEmE gt 8RfofmAB idifistor SHRIAGH the'Bais Sof
pe&hle g %3} Wﬁ@??ﬂfiﬂ J?M%ﬂ;%’é" 3?4)6&95" er [aNzLlof H'Hegxl%s
or a

e USG the transmission of real ta, and the process proceeds

¢ i mSteP19413; {3384 s hn:step 523 theony ol section49-controls her s on  (SDD
individual blocks of the communication device 102 so as to transmit, for

proezample, TSN pollinghiespongeefrarhet respectiveliinoluliiiyg. TSRegever,
blocks obtained by splitting

since passive mode communication is not performed in the

communication system in Fig. 30, an arbitrary l-byte value

can be set in the time slot information TSN.

[0374]

When a polling reguest frame with a value set in the
time slot information TSN is transmitted in step S201, the
process proceeds to step S202, where the control section 2©
controls the individual blocks of the communication device
101 s0 as to receive polling response frames transmitted
from the target.

[0375]

That is, as will be described later, the target that
has received the polling reguest frame with a value set in
the time slot information TSN will transmit TSN+l polling
response frames where TSN+l blocks obtained by splitting
real data intoe 8 bytes corresponding to the size of Pad are
respectively set in their Pads, at the respective timings of
time slots #0 to #TSN. Accordimgly, in step 5202, each of
the TSN+1 polling response frames transmitted at the

respective timings of the time slots #0 to #TSN is received.

[0376]



real data into parts having the size of Pad, at the respective timings of the
N+l time slots #0 to #TSN that are set in advance with respect to the time
slot information TSN. That is, a polling response frame where the i-th
block (i= 1, 2, ..., TSN+1) of the TSN+1 blocks is set in Pad is
transmitted from the target to the initiator at the timing of a time slot #i-1.
[0382] As described above, by using a plurality of polling response
frames, real data of up to a certain size can be transmitted from the
communication device 102 as thé t&r%%t ~130 S06P1566 to the
communication device 101 as the initiator in a short communication i, 1>6©
[0383] Next, referring to the flow chart in Fig. 33, a description will be
giIVETEST thbiproEesafiRpef tRECESHRfTINTCatidh HeviteUD1 (g 130) Hasthe

initiator in a case where, sshown in Fi %4 Si

con B AN, 1 ortaf e 5 Wi N EGS SIB SeloEted RBRCArgAg

inc gy dime glofs#0 4a:# TSN, [0384] The.coniral seetion 29 (kig. 10)-0fthe o
communication device 101 as the Initiator controls the individual blocks

+ he ObthegGomamunication glexice tidrangs tarstatioutputiieg andata from the
electromagnetic wave. Then, in step S201, the control

target.

[0377]

Next, referring to the flcow chart in Fig. 32, =
description will be given of the processing cof the
communication device 102 as the target in a case where, as
shown in Fig. 21, cne or more pclling reguest frames are
used for communication in simple mode.

[0378]

For example, when the communication device 101 as the
initistor starts outputting an electromagnetic wave, and the
communication device 102 as the target is brought close to
the initiator, the power supply section 48 (Fig. 18) of the
communication device 10Z draws power from the
electromagnetic wave from the initiator and supplies the
- power to the individual blocks of the communication device
102. Accordingly, the communication device 102 becomes
operable.

[0379]
When the communication device 102 becomes operable, in

step 8211, the control section 49 (Fig. 18} controls the

individual blecks of the communication device 102 so as to



section 29 controls the individual blocks of the communication device 11
S0 as to transmit a polling request frame (Fig. 9) with a 1-byte value set in
the time slot information TSN. [0385] In this case as well, as described
above with reference to Fig. 25, the N time slots of the time slots #0 to
#TSN, which are used for the target to transmit polling response frames,
are set in advance for the communication device 101 as the initiator and
the communication device 102 as the target with respect to each value of
time slot information - 131 S06P1566°TSN. [0386] Then, in step S221, a
polling request frame including time slot information TSN in which a%ﬁé‘s’%
corresponding to the N time slots used for the transmission of polling
rec?ééﬁbr%eﬁ@%é@% SR AL RNSHTIREE [038TISERAETHR tdifdmissitn of a
polligg response frame in step S221, the process proceeds to step S223,
Where thie control section 29 controls the individual blocks of the
[0 388MMunication device 101 so as to receive polling response frames
transmitted from the target. [0388] That is, the target that has received
thepetingin step S212, the control section 49 recognizes

ini

the time slot information TSN included in the polling
request frame (Fig. 9) from the initiator, and on the basis
of the time slot information TSN, recognizes the number
TSN+1 of time slots to be used for the transmission of real
data, and the process proceeds to step S213.

(0381]

In step S2132, the contreol section 49 contrels the
individual blocks of the communication device 102 so as to
transmit, for example, TSN+l polling response frames
respectively including TSN+1 blocks obtained by splitting
real data into parts having the size of Pad, at the
respective timings of the N+l time slots #0 to #TSN that are
set in advance with respect to the time slot infocrmation TSN,
That is, a polling response frame where the i-th block (i =
1, 2, ..., TSN+1l) of the TSN+1 blocks is set in Pad is
transmitted from the target to the initiator at the timing
of a time slot #i-1.

[0382]

As described above, by using a plurality of polling

response frames, real data of up to a certain size can be

transmitted from the communication device 102 as the target



request frame with a value set in the time slot information TSN will

transmit N polling response frames including (blocks obtained by splitting)

real data, at the respective timings of the N time slots of the time slots #0

to #TSN which are set in advance with respect to the time slot

information TSN. Accordingly, in step S223, each of the N polling

response frames transmitted at the respective timings of the N time slots

is received. [0389] Then, the process §<roceeds to step 5225, where the

control section 29 combines the N S respectively - 132 S06P1566

included in the N polling response frames to reconstruct the originalsr%giP:L56

data, thereby acquiring real data from the target. [0390] Next, referring to
Lo HeEfGRRRERIR Tig- 231, S HeSEiption Vi bb Riverndftha précedsiny §hort
Comr%her1 co munic%tion device 102 (Fig. 30) as the target in a case where, as

Shown in ﬁjgrf 24frg'|erﬁple mode communication is performed by using N
ro38me slots selected from among the time slots #0 to #TSN. [0391] For

example, when the communication device 101 as the initiator starts

oufputting aafelectiormagretichwave, @nddhe reommuRicatios Bevice 102

as the target is brought close to
description will be given of the processing of the

3

communication device 101 (Fig. 30) as the initiator in a
case where, as shown in Fig. 24, simple mode communication
is performed by using N time slots selected from among the
time slots #0 to #TSN.

[0384]

The contrel section 29 (Fig. 17) of the communication
device 101 as the initiator controls the individual blocks
of the communication devicé 101 so as to start cutputting an
electromagnetic wave. Then, in step 3201, the control
section 2% controls the individual blocks of the
communication device 11 so as to transmit a polling request
frame (Fig. 9) with a l-byte value set in the time slot
information TSN.

[0385]

In this case as well, as described above with reference
to Fig. 25, the N time slots of the time slots #0 to #TSN,
which are used for the target to transmit pelling response
frames, are set in advance for the communicaticn device 101
as the initiator and the communication device 102 as the

target with respect to each value of time slot information



the initiator, the power supply section 48 (Fig. 18) of the communication
device 102 draws power from the electromagnetic wave from the initiator
and supplies the power to the individual blocks of the communication
device 102. Accordingly, the communication device 102 becomes
operable. [0392] When the communication device 102 becomes
operable, in step 5231, the control section 49 (Fig. 18) controls the
individual blocks of the communication device 102 so as to receive a
polling request frame transmitted fron the - 133 S06P1566 initiator.
[0393] Then, in step 5232, the control section 49 recognizes the time &t °6©
information TSN included in the polling request frame (Fig. 9) from the
TSNijnitiator, and on the basis of the time slot information TSN, recognizes the
[035 ber TSN+l of time slots to be used for the transmission of real data,
and the process proceeds to step 5233. [0394] In step 5233, the control

seelion,49 sglects.N tipe jslotg Lﬁ@@i@r@eﬂ@?@g%i% ohRolling 1 yding
response frames, where N is 2 or larger and TSN+l or smaller, from

t imamenhgthe nESkmbtimerslats#0ta #NSN;lthat iszSelects the Mstimedslats to
set in advance with respect to the time slot

the N time slots used for the transmission of pclling

response frames is set, 1is transmitted.

(03871

After the transmission of a polling response frame in
step 3221, the process proceeds tTo step 5223, where the
contrel section 29 controls the individual blocks of the
communication device 101 sc as to receive polling response
frames transmitted from the target.

[0388]

That is, the target that has received the polling
request frame with a value set in the time slot infcormation
TSN will transmit N polling response frames including
{(blocks obtained by splitting) real data, at the respective
timings of the N time slots of the time slots #0 to #T3N
which-are set in advance with respect to the time slot
information TSN. Accordingly, in step £223, each of the N
polling response frames transmitted at the respective
timings of the N time slots is received.

[0389]

Then, the process proceeds to step S225, where the

control section 29 combines the N blocks respectively



information TSN, and the process proceeds to step S234. [0395] In step
5234, the control section 49 controls the individual blocks of the
communication device 102 so as to, for example, split real data into N

blocks and transmit N polling response frames respectively including the

N blocks at the respective timings of the N time slots selected in step

5234. [0396] It should be noted that in this case, it is assumed that the

size of each block obtained by sglittin&re_al data - 134 S06P1566 into N
blocks is equal to or less than the size of Pad. [0397] In this way, bySO61?1566
transmitting polling response frames by using all of the TSN+ time slots

. #01to #TSN, or N time slots selected from the ti lots #0 t
inc L3881 it B T toRCdartalf LB By Atalad fork Sho hrgatist the

or 1 INGInfiafar, (0308 Further, i casewhere,golling response frames are
ransmitted by using N time slofs selected from among TSN+| time slots

rar#0t0 #TSN, with respect to the time slot information TSN, the N time
slots used for the transmission of polling response frames are hidden in

L038&dret from devices other than the communication devices 101 and 102

(F§%gg} referring to the flow chart in Fig. 34, a
description will be given of the processing of the
communication device 102 (Fig. 30) as the target in a case
where, as shown in Fig. 24, simple mode communication is
performed by using N time slots selected from among the time
slets #0 to #TSN.

[0391]

For example, when the communication device 101 as the
initiator starts outputting an electromagnetic wave, and the
communication device 102 as the target is brought clecse to
the initiateor, the power supply section 48 (Fig. 18) of the
communication device 102 draws power from the
electromagnetilc wave from the initiator and supplies the
power to the individual blocks of the communication device
102. Accordingly, the communication device 102 becomes
operable.

(0392

When the communication device 102 becomes operable, in
step 8231, the control section 49 (Fig. 18) controls the
individual blocks of the communication device 102 so as to

receive a polling request frame transmitted from the



Accordingly, devices other than the communication devices 101 and 102
cannot tell at the timing of which time slot a polling response frame
including (blocks of) real data will be transmitted. From this point of view,
it can be said that enhanced security is achieved. [0399] In the
communication system in Fig. 30, it is assumed that only one target, the
communication device 102, serves as the party with which the
communication device 101 as initigtgr, communicates. However, if
specified in advance, a pluralityﬁofiagraefﬂs may serve as the parties %@915 65
which the - 135 S06P1566 initiator communicates instead of one target,
~_and simple mode communication can be performed between each of the
101 Tldafity of targets and the initiator. [0400] For the initiator and each of the
{OBé)éLﬁrality of targets, a channel table as shown in Fig. 29 associated with
each value of time slot information TSN is set (stored) in advance. In

acoesdancerwigh the size of real datareceivedsiemitbe tamgetdobgnizes
example, the initiator transmits a polling request frame including time slot
the informaatdre TSNdfoanatuecthal allovis: asedea chanidlecapstituiediby the

number of time slots necessary for transmitting real data of that size. ,
reqLEQE(‘)tl]frame {(Fig. 9) from the initlator, and on the basis

of the time slot information TSN, recognizes the number
TSN+1 of time slots to be used for the transmission of rezl
data, and the process proceeds to step 5233,

[0384]

In step 8233, the control section 49 selects N time
slots used for the transmission of polling response frames,
where N is 2 or larger and TSN+1 or smaller, from among the
TSN+1 time slots #0 to #TSN, that is, selects the N time
slots set in advance with respect to the tTime slot
information TSN, and the process proceeds tc step 5234.
[0395]

In step 5234, the control section 49 controls the
individual blocks of the communication device 10Z so as to,
for example, split real data into N blocks and transmit N
rolling response frames respectively including the N blocks
at the respective timings of the N time slots selected in
step S234.

03961
It should be noted that in this case, it is assumed

that the size of each block obtained by splitting real data



On the other hand, the i-th target #i of a plurality of targets receives a
polling request frame from the initiator, and on the basis of a channel
table associated with the time slot information TSN included in that polling
request frame, recognizes time slots constituting the channel #i to be
used by itself, and transmits polling response frames including (blocks
obtained by splitting) real data by using the time slots. [0402]
Specifically, for example, provided that M targets #1 to #M are the parties
with which the communication dévide’#136 S06P1566 101 as the 3
initiator communicates, the communication device 101 as the initiator” €F+2©6
performs the same processing as that described in the flow chart of Fig.
int@3N[0ab3F fsshictilEEE Rbtéd HoWeVRE ThatiASIER 5221 8EFRT 3R
[(}3?9 ordance with the size of real data received from each of the plurality of
argets #1 to #M, a polling request frame including time slot information

TSN, ot g valugthat ;allows userofa.channsheanstituted by the humberof 1y

time slots necessary for each of the targets #1 to #M to transmit real data
usinbthat sizersisdransnitted. [0404] Fucther, #i0step 52281 jn the N time
communication device 101 as the initiator, the time slots in which the
sloplrgfyefted from among the time slots #0 to #TSN, data of
up to a certain size can be transmitted from the target to
the initiator.
[(0398]

Further, in a case where polling response frames are
transmitted by using N time slots selected from among TSN+1
time slots #0 to #TSN, with respect to the time slot
information TSN, the N time slots used for the fransmission
of polling response frames are hidden in secret from devices
other than the communication devices 101 and 102 (Fig. 30).
Accordingly, devices other than the communication devices
101 and 102 cannot tell at the timing of which time slot a
polling response frame including {(blocks of) real data will
be transmitted. From this point of view, it can be said
that enhanced security is achieved.

(0398}

In the communication system in Fig. 30, 1t is assumed
that only one target, the communication device 102, serves
as the party with which the communication device 101 as
initiator communicates. However, if specified in advance, a

plurality of targets may serve as the parties with which the



targets #1 to #M respectively transmit polling response frames are
recognized by referring to the channel table (Fig. 29). Accordingly, for
each one of the plurality of targets #1 to #M, blocks included in each of
one or more polling response frames transmitted from that target are
combined to reconstruct the original real data. [0405] On the other hand,
each of the plurality of targets #1 to #M performs the same processing as
that described in the flow chart of Fig..34. [0406] - 137 S06P1566 It
should be noted, however, that in sflep S233 of Fig. 34, on the basisS%f P1566
the channel table corresponding to the time slot information TSN include

.. in Ili t f from th ication devjce 101 as th
03t oV ERARIE 1S cORTTTCation datTos T62 36 thé Fth GBS

moaQf MStargats #1 10 #M recagnizes (slegls) ope o orecime ots: ne
constituting the channel #i that should be used by itself. [0407] Further,

plulfestepp238, peovidecsthah the: iumber efitime rslots constituting the

channel #i is N, the target #i splits real data into N blocks, and transmits
[04RCdolling response frames respectively including the N blocks at the

reghectiye timings,of fhe N.ime slots copstiing e channel 8 argers,
a channel table as shown in Fig. 29 associated with each
value of time slot information TSN is set (stored) in
advance. In accordance with the size of real data received
from the target, for example, the initiator transmits a
polling reguest frame including time slot information T8N of
a value that allows use of a channel constituted by the
number of time slots necessary for transmitiing real data of
that size.
[G401]

On the other hand, the i-th target #i of a pliurality of
targets receives a polling regquest frame from the initiator,
and on the basis of a channel table associated with the time
slot infeormation TSN included in that pclling request frame,
recognizes time slots constituting the channel #i to be used
by itself, and transmits polling response frames including
{(blocks obtained by splitting) real data by using the time
slots.

(04027

Specifically, for example, provided that M targets #1

to #M are the parties with which the communication device



[0408] As described above, even when there are a plurality of targets with
which the initiator communicates, simple mode communication can be
performed between each of the plurality of targets and the initiator. [0409]
It should be noted that in the communication system in Fig. 30, as in the
communication system in Fig. 16 or Fig. 27, an error detection code or
error correction code can be added to real data included in a polling
response frame. Further, real data may be interleaved. Further, the
channel - 138 S06P1566 table car %éycﬁanged at a predetermined tin%e
interval. [0410] It should be noted that, in this specification, the 50621568

processing steps describing a program for causing a computer (including
101 agfto&dssoksUER ASACPYBIDSPADidital Sitfhaf PPBEESSGH) 48 e xetite"e
vario%%(keinds of rQé:essin df) not alﬁ ays need to be time-ser(?uentiatlya*

101p%ﬁormed Thne6rasF R Wrten in the Tlow char sr%ﬁ?gl%rf clide

de sPIOGESSeS rexacuted; i, patalisl or individuallystor example, parallel
processes or object-oriented processes). [0411] The programs may be

[04 prIcessed by either a single computer or a plurality of computers in a
distributed manner. [0412]

It should be noted, however, that in step 5221 of Fig.
33, in accordance with the size of real data received from
each of the plurality of targets #1 to #M, a polling reguest
frame including time slot information TSN of a value that
allows use of a channel constituted by the number of time
slots necessary for each of the targets #1 to #M to transmit
real data of that sgize, is transmitted.

[0404]

Further, in step $225, in the communication device 101
as the initiator, the time slots in which the plurality of
targets #1 to #M respectively transmit polling response
frames are recognized by referring to the channel table (Fig.
29). Accordingly, for.each cone of the plurality of targets
#1 to #M, blocks included in each of cne or more polling
response frames transmitted from that target are combined to
reconstruct the original real data.

[0405]

-On the other hand, each of the plurality of targets #1

to #M performs the same processing as that described in the

flow chart of Fig. 34.

[0406]



It is to be understood that embodiments of the present invention are not
limited to the above-described embodiments, and various modifications
are possible without departing from the scope of the present invention. -
139 S06P1566 CLAIMS 1. A communication system comprising: an
initiator as a communication device that starts communication by
outputting an electromagnetic wave, and transmits a command via the
electromagnetic wave; and a target as a communication device that
) 2 T .
transmits a response to the commarid by load-modulating the
) . o . S06RP15%6
electromagnetic wave, wherein the initiator has means for causing a
command where a first value is set in time slot information to be

tranisniltied whePiS of pasSive MG Esmniitficatioh ahtimpfe’modé -
34, SgMucation, Jthe pasgivemo n .9.”‘&%‘1@?88&%858%%%“%0 the

passive moae communication inc Ing transm|tt|ng the'command
« iméncluding the-times slot infersrationelated ta a time-sot, and reeejvingta

response to the command, the response being transmitted by the target
£ rameafiming ofany comeiof.ore ormote timees| 38 ‘andsintludingrart B tor,
foragggggﬁg?n%ggi%%xggggégigggegevice 102 as the i-th target
#i of the targets #1 to #M recognizes [(selects) one cr more
Time slots constituting the channel #i that should be used
by itself.
[0407]

Further, in step S233, provided that the number of time
slots constituting the channel #i1 is N, the target #i splits
real data into N blocks, and transmits N polling response
frames respectively including the N blocks at the respective
timings of the N time slots constituting the channel #i.
[0408]

Ls described above, even when there are a plurality of
targets with which the initiator communicates, simple mode
communication can be performed between each of the plurality
of targets and the initiator.

[0409]

It should be noted that in the communication system in
Fig. 30, as in the communication system in Fig. 16 or Fig.
27, an error detection code cr error correction code can be

added to real data included in a polling response frame.

Further, real data may be interleaved. Further, the channel



to acquire the ID for identifying the target, and identify the target by the

ID, the simple mode communication including transmitting the command,

and - 140 S06P1566 receiving a response to the command, the

response being transmitted by the target at a timing of any one of one or

more time slots and including real data, to acquire the real data, and

means for causing the command where a second value different from the

first value is set in the time slot information to be transmitted when the

simple mode communication is p*erfjo?’r%e'd, and the target has means for
recognizing the time slot information included in the command from hetP1o66
initiator, means for determining a time slot for transmitting the response

tabga ARG MBS and tafisiRg $HE FESPOREE AnéimgthE S5 T8r -

{O4i g tifying the target to be transmitted at a timing of the time slot
etermined by the random number, when the time slot information has

therfirstvaliie; and meaas farcausing:the kesposse dnctyding the realy s
data to be transmitted at a timing of a preset time slot, when the time slot

pronforarationHasthedecondlvalue. 2. AcogmuniCation-dedderwhichcstagster
. communication by .

{including a processor such as & CPU or DSP (Digital Signal
Processor)) to execute various kinds of processing do not
always need to be time-sequentially performed in the order
as written in the flow charts, but also include processes
executed in parallel or individually (for example, parallel
processes or object-oriented processes).
(04111

The programs may be processed by either a single
computer or a plurality of computers in a distributed manner.
[0412]

It is tc be understood that embodiments ¢f the present
invention are not limited to the above-described embodiments,
and various modifications are possible without departing

from the scope of the present inventiocn.



outputting an electromagnetic wave, and transmits a command by the
electromagnetic wave, comprising: a first transmission control means for
causing a - 141 S06P1566 command where a first value is set in time
slot information to be transmitted when, of passive mode communication
and simple mode communication, the passive mode communication is
performed, the passive mode communication including transmitting the
command including the time slot in ation related to a time slot, and
receiving a response to the command, the response being transmittgg @!1566
a target, which is a communication device that transmits the response to
the command by load- modulating the electromagnetic wave, at a timing
of any one of one or more time s%@gﬁqc‘?including an ID (ldentification)

1 for identitying fhe targe, ta,acquire theD.fotidentifying the target, and

identify the target by the ID, the simple mode communication including

trapsmitting {ke commang; antineceiving aoiespense-to thecommandsthe

response being transmitted by the target at a timing of any one of one or
comppré iffeisiotscahdPineRidiigiieal datas leadquirearieseardatavand and

second transmission control means for causinag the |
transmits a command via the electromdgnetic wave; and

a target as a communication device that transmits a
response to the command by lcad-modulating the
electromagnetic wave,

wherein

the initiator has

means for causing a command where a first wvalue 1s
set in time slot information to be transmitted when, of
passive mode communication and simple mode communication,
the passive mode communication is performed,
the passive mode communication including
transmitting the command including the time
slot information related to a time slot, and
receiving a response to the command, the
response being transmitted by the target at a timing of any
one of one or more time slots and including an ID
{(identification) for identifying the target,
to acguire the ID for identifying the target,
and identify the target by the ID,
the simple mode communication including

transmitting the command, and



command where a second value different from the first value is set in the
time slot information to be transmitted when thesimple mode
communication is performed. - 142 S06P1566 3. The communication
device according to Claim 2, wherein: when the target transmits each of
one or more responses at a timing of each of one or more time slots
which is preset with respect to the second value set in the time slot
information, each of the one or more responses is received. 4. The
communication device according“tolélgirﬁ“ 2, wherein: when the target = _
transmits each of a plurality of responses at a timing of each of a le:T’r%lﬁt@/lE’66
of time slots which is preset with respect to the second value set in the
time slot inform&fi6is ‘SaekCofahé PR My Bf Féspondes Ferefed=15 The

communication device according.to Claim 4, wherein; when the target
oo S EILS e Thel HAE By SHnG e /8l LS Fto e Blrafty G o 0¥
one"@5POPsES HachHfdhe phualily of sesponses is ieseived-and thedeal

data in its original form is reconstructed from the plurality of responses. -
143 to acquire the real data, and
means for causing the command where a second value
different from the first value is set in the time slot
information to be transmitted when the simple mode
communication is performed, and
the target has
means for recognizing the time slot information
included in the command from the initiater,
means for determining a time sliot for transmittiing
the response by a random number, and causing the response
including the ID for identifying the target to be
transmitted at a timing of the time slot determined by the
random number, when the time slot information has the first
value, and
means for causing the response including the real
data to be transmitted at a timing ¢f a preset time slot,

when the time slot information has the sscond value.

2. A communication device which starts communication by
outputting an electromagnetic wave, and transmits a command
by the electromagnetic wave, comprising:

a first transmission contrcl means for causing a



S06P1566 6. The communication device according to Claim 5, wherein:
when a plurality of time slots that should be used by each of a plurality of
targets are preset with respect to the second value set in the time slot
information, and each of the plurality of targets transmits each of a
plurality of responses at a timing of each of the plurality of time slots that
should be used by the target, each of the plurality of responses
transmitted from each of the plurality of targets at a timing of each of the
plurality of time slots that should "be]u%éd"by the target is received, and
the real data in its original form from each of the plurality of targets igU6F1566
reconstructed. 7. The communication device according to Claim 5,

compyRRfeiWI\TREN thefthFdet tiahshfits'datd hiavig dnl8ifors tofredidiPesde L on

o BLelior detection code, added o the eal data, by spliting the detainto

aQ§m e T and
e plurality of responses, eac € plurality of responses’isréceived,

<im@d aneuoriniherealdata s comected ok detectediby Lsing.theerary ;g
correction code or error detection code. 8. A communication method for a

percommeuhjcation device that - 144 SO06P1566 starts communication by
outputting an electromagnetic wave,
the passive mode communication including
transmitting the command including the time slot
information related to a time slot, and
recelving a response to the command, the response
being transmitted by a target, -which is a communication
device that transmits the response to the command by load-
modulating the electromagnetic wave, at a timing of any one
of one or more time slots and including an ID
(Identification) for identifying the target,
to acquire the ID for identifying the target, and
identify the target by the 1D,
the simple mode communication including
transmitting the command, and
receiving a response to the command, the response
being transmitted by the target a2t a tTiming of any one of
one or more time slots and including real daia,
to acquire the real data; and
a second transmission control means for causing the
command where a second value different from the first value

is =et in the time slot information to be transmitted when

the simple mode communication is performed.



and transmits a command via the electromagnetic wave, comprising the
steps of: causing a command where a first value is set in time slot
information to be transmitted when, of passive mode communication and
simple mode communication, the passive mode communication is
performed, the passive mode communication including transmitting the
command including the time slot information related to a time slot, and
receiving a response to the command, the response being transmitted by
a target, which is a communication Ifvice that transmits the response to
the command by load- modulating the electromagnetic wave, at a tin“cﬁﬂéms’66
of any one of one or more time slots and including an ID (ldentification)
for identifying the target, to acquire the ID for identifying the target, and

3iden&i§/ the target b t@e ID, the sjmgle mode omm%nicatgon,incl ding
fransmﬁtircfgo & ¢or %aﬁ%?aﬁ& ‘fréé:eiviﬁﬁ %Orﬁgﬁgﬁse f the®oh and, the
whetgsponse being transmitted by the target at a timing of any one of one or
more time slots and including real data, to acquire the real data; and
causiag the comumard whees: arsecand uale giffeyent semmck4dd responses
S06P1566 the first value is set in the time slot information to be
at a timing of each of one or more time slots which is
preset with respect to the second value set in the time slot
information,

each of the one or more responses is received.

4., The communication device according to Claim 2,
wherein:
when the target transmits each of a plurality of
responses at a timing of each of a plurality of time slots
which 1s preset with respect to the second value set in the
time slot information,

each of the plurality of responses is received.

5. The communication device acccrding to Claim 4,
wherein:
when the target transmits the real data by splitting
the real data into the plurality of responses,
each of the plurality of responses i1s recelved, and
the real data in its original form is reconstructed

frem the plurality of responses.



transmitted when the simple mode communication is performed. 9. A
program executed by a computer that controls a communication device,
which starts communication by outputting an electromagnetic wave and
transmits a command via the electromagnetic wave, the program causing
the computer to execute a process comprising the steps of: causing a
command where a first value is set in time slot information to be
transmitted when, of passive mode communication and simple mode
communication, the passive mode témniunication is performed, the
passive mode communication including transmitting the command 506P1566
including the time slot information related to a time slot, and receiving a
6 respinse tothw nomiriaie) e fasponse ety trandmittedebythe target
at a timing of any one of one or more time slots and including an ID
whenfeRdfication) for identifying the target, to acquire the 1D for identifying

th%ﬁ%ﬁ?&ﬁ?ﬁu@? y@ hSEa%E%ngﬁB@§t@%éﬁ“@@dﬂﬁgﬁbe_used by

communication including transmitting the command, and receiving a
eacresppnsero the commant, the-response deingtransmitted yeatarget, to

which is a communication - 146 S06P1566 device that transmits the
theresponsd tv2ia eomriandbyfoadt eeufating the elestramayhetié Whve,
at a timing of any one ‘ ,
each of thé plurality of targets transmits each of a
plurality of responses at a timing cof each of the plurality
of time slots that should be used by the target,
each of the plurality of responses transmitted from
each of the plurality of targets at a timing of each of the
plurality of time slots that should be used by the target is
received, and

the real data in its original form from each of the

plurality of targets is reconstructed.

7. The communication device according to Claim 5,
wherein:
when the target transmits data having an error
correction code or error detection code added to the real
data, by splitting the data into the plurality of responses,
each of the plurality of responses is received, and
an error in the real data is corrected or detected by

using the error correction code or error detection code.

%, A communication method for a communication device that



of one or more time slots and including real data, to acquire the real data;
and causing the command where a second value different from the first
value is set in the time slot information to be transmitted when the simple
mode communication is performed. 10. A communication device which
transmits, to an initiator as a communication device that starts
communication by outputting an electromagnetic wave and transmits a
command via the electromagnetic wave, a response to the command by
load-modulating the electromagn”eti%’\lf\ilavé, comprising, when the initiator
can perform passive mode communication including transmitting a S06P1566
command including time slot information related to a time slot, and
stapdceivingrarespeiseom the conrRand: 1he REpersChdingamshited By e,
the communication device at a timi%%o 1ﬁcl)ny one of one or more time
n

f
and ot ARG ricfuding SR Baétitication)roF et thecorilification

Comgg\iiggngz %qgéuirggggéDégr:identiWing the communication device, and
Identify the communication device by the ID, and - 147 S06P1566

sirapleshade goawnuiicatiominekdingftansmittingbe conyvand,rantt me
receiving a response to the command, the
slot informaticn to be transmitted when, of passive mode
communicaticon and simple mode communication, the passive
mode communication is performed,
the passive mode communication including

transmitting the command including the time slot
information related to a time slot, and

receiving a response to the command, the response
being transmitted by a target, which is a communication
device that transmits the respcnse to the command by load-
modulating the electromagnetic wave, at a timing of any one
of one or more Time slots and including an ID
(Identification) for identifying the target,

to acguire the ID for identifyving the target, and
identify the target by the ID,

the simple mode communication including

transmitting the command, and

receliving a response to the command, the response
being transmitted by the target at a timing of any one of
one or more time slots and including real data,

to acguire the real data; and

causing the command where a second value different from



response being transmitted by the communication device at a timing of

any one of one or more time slots and including real data, to acquire the

real data, in the passive mode communication, the command where a

first value is set in the time slot information is transmitted, and in the

simple mode communication, the command where a second value

different from the first value is set in the time slot information is

transmitted: recognizing means for recognizing the time slot information
included in the command from the iﬁﬁigtdf; a first transmission contr&)6 See
means for determining a time slot for transmitting the response by a Pl
random number, and causing the response including the ID for identifying

the tHel srhnitiicitioh Yetite thhe-fandmfted Bt Atinting Ofthetitte Sfot >©
e VA R 2 hocan oL SSEABl Feare or Saung Teg™ec:
response including the real data to be transmitted at a timing of a preset
time slot, when the time slot information has the second value. 148
9S06R1H66 ol hexeammenidation deviceidreording to Cltaim=to,s &
wherein: the second transmission control means causes each of
communication device, which starts communication by
outputting an electromagnetic wave and transmits a command
via the electromagnetic wave, the program causing the
computer to execute a process comprising the steps of:
causing a command where a first value is set in time
slot information to be transmitted when, of passive mode
communication and simple mode communication, the passive
mode communication is performed,
the passive mode communication including
transmitting the command including the time slot
information related to a tftime sliot, and
receiving a response to the command, the response
being transmitted by the target at a timing of any cne of
‘one or more time sliots and including an ID (Identification)
for identifving the target,
to acguire the ID for identifying the target, and
identify the target by the ID,
the simple mode communication including
transmitting the command, and

receiving & response to the command, the response

being transmitted by a target, which 1s a communication



one or more responses to be transmitted at a timing of each of one or

more time slots which is preset with respect to the second value set in the
time slot information. 12. The communication device according to Claim

10, wherein: the second transmission control means causes each of a
plurality of responses to be transmitted at a timing of each of a plurality of
time slots which is preset with respect to the second value set in the time

slot information. 13. The communic H%n device according to Claim 12,
wherein: the second transmission contfol means causes the real daé%gopw%
be transmitted by being split into the plurality of responses. 14. The
communication device according to Claim 13, wherein: when a plurality of

deviffe JbR%har SRt be Jsed by SREN 8Fa PRIkt of CBRfRThiBatiorr 2~
moad$ i&%ﬁrgé%ﬁée.seeiw&t@f&n@%%@f&%@a@,spg@ tg tta%aﬁgi@do\fa'gﬁfeane

in the time slot information, the second transmission control means

of &auses-eapiref therplurality-of responsesiaberdtansmitiedat a timing of
each of the plurality of time slots that should be used by the
communicatier @evice itse#. 1% heledrmmuaitation device according to

Claim 13, wherein: ,
causing the command where a second value different from

the first value is set in the time slot information to be

transmitted when the simple mode communication is performed.

i0. A communication device which transmits, to an
initiator as a communication device that starts
communication by outputting an electromagnetic wave and
transmits a command via the electromagnetic wave, a responss
to the command by load-modulating the electromagnetic wave,
comprising,
when the initiator can perform
passive mode communication including
transmitting a command including time slot
information related to a time slot, and
receiving a response to the command, the
response being transmitted by the communication device at a
timing of any one of one or more time slots and including an
ID (Identification) for identifying the communication device,
to acguire the ID for identifying the
communication device, and identify the communication device

by the ID, and



the second transmission control means causes data having an error
correction code or error detection code added to the real data, to be
transmitted by being split into the plurality of responses. 16. A
communication method for a communication device, the communication
device transmitting, to an initiator as a communication device that starts
communication by outputting an electromagnetic wave and transmits a
command via the electromagnetic wave, a response to the command by
load- modulating the electromagﬁet?c%a\?e, comprising the steps of, when
the initiator can perform passive mode communication including 506P1566
transmitting a command including time slot information related to a time
slot, and Fed¥ivifig BABEpERSEY thetbhitiarnd. the e3Bonse being
transmitted by tleg a(l:r(\?gnmmltjr%i:(Eationcggvi((::% at a- &50 886P1566 timing of
any one of one or more fime Sldts and incmlgl?ng 4n 9D (Identification) for
identifying the cosymyRication devseotosacquirerthe 1BJaridentifyingthe
communication device, and identify the communication device by the ID,
resandc sknple mode ceamaminicatidnkigcluding ctramsmittirg: thercatemand, at a
~and receiving a response to the command, the response being .
timgRfshittedby Reormanitafidn Bevice at@e slots and including

real data,
to acquire the real data,

in the passive mode communication, the command
where a first value is set in the time slot information is
transmitted, and

in the simple mode communication, the command where
a second value different from the first value is set in the
time slot information is transmitted:

recognizing means for recognizing the time slot
information included in the command from the initiator;

a first transmission contrcl means for determining a
time slot for transmitting the response by a random number,
and causing the response including the ID for identifying
the communication device to be Ctransmitted at a timing of
the time slot determined by the random number, when the time
slot infermation has the first value; and

a second transmission control means for causing the
response including the real data to be transmitted at a
timing of a preset time slot, when the time slot information

has the second value.



timing of any one of one or more time slots and including real data, to
acquire the real data, in the passive mode communication, the command
where a first value is set in the time slot information is transmitted, and in
the simple mode communication, the command where a second value
different from the first value is set in the time slot information is
transmitted: recognizing the time slot information included in the
command from the initiator; determining a time slot for transmitting the
response by a random number, —an£4c using the response incIudingStH%P
ID for identifying the communication device to be transmitted at a timing o
the time slot determined by the random number, when the time slot
information has the first - 151 S06P1566 value; and causing the

esp including t t t a timin a preset
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whe PEGgtam executed by a computer that controls a communication device,
the communication device transmitting, to an initiator as a communication
device thatstars teemmhication bywoutputiingraarete ctronsagneticaave

and transmits a command via the electromagnetic wave, a response
one or more responses to be transmitted at a timing of each

%566

of one or more time slots which is preset with respect to

the second value set in the time slot information.

12. The communication device according tco Claim 10,
wherein:
the second transmission control means causes each of a
plurality of responses to be transmitted at & timing of each
of a plurality of time slots which is preset with respect to

the second value set in the time slot information.

13. The communicatiocn device accoerding te Claim 12,
wherein:
the second transmission control means causes the real
data to be transmitted by being split into the plurality of

responses.

14. The communication device according to Claim 13,
wherein:
‘when a plurality of time slots that should be used by

cach of a plurality of communication devices are preset with



to the command by load-modulating the electromagnetic wave, the
program causing the computer to execute a process comprising the steps
of: when the initiator can perform passive mode communication including
transmitting a command including time slot information related to a time
slot, and receiving a response to the command, the response being
transmitted by the communication device at a timing of any one of one or
more time slots and including an 1D, g entification) for identifying the
communication device, to acquire tl;mLe for identifying the
communication device, and identify the communication device by thgqg?m%
and simple mode communication including - 152 S06P1566 transmitting

r esﬂﬁc&rﬁﬁaﬁaﬁaﬁ@%ﬁéﬂ/ﬁ& }Jturgs_ﬁ’cﬁj%ejtfi‘ t@@orﬁ Hf&%d?ﬁﬁ%t reésponEaa t1on,
bejng transmitted by 1 Sn%o%g gglcé%%??ﬂc?ngg% st'@mﬁ%fsa%%fhe Qfs

one or more time slots an Ing real data, to acquire the real data, in

t he the passive-mode copypynication,the eommansh whesg adfirskvalue isseto
in the time slot information is transmitted, and in the simple mode
eacpomiuricatiohy thel ddrpinahdodiheres 1cts that should be used by

the communicaticn device itself.

15, The communication device according to Claim 13,
wherein: |
the second transmission control means causes data
having an error correction code or error detection code
added to the real data, to be transmitted by being split

into the plurality of responses.

16, A communication method for a communication device,
the communication device transmitting, to an initiator as a
communication device that starts communicaticn by outputting
an electromagnetic wave and transmits a command via the
electromagnetic wave, a response to the command by load-
modulating the electromagnetic wave, comprising The steps of,

when the initiator can perform
passive mode communication including
fransmititing a command including time slot
information related to & time slot, and
receiving a response to the command, the

response being tranemitted by the communication device at &



a second value different from the first value is set in the time slot

information is transmitted: recognizing the time slot information included in

the command from the initiator; determining a time slot for transmitting

the response by a random number, and causing the response including

the ID for identifying the communication device to be transmitted at a

timing of the time slot determined by the random number, when the time

slot information has the first value; 98 causing the response including

the real data to be transmitted at atiming of a preset time slot, Whe%m% 56
time slot information has the second value. - 153 S06P1566 ABSTRA

The present invention relates to a communjcation system,

. a . .
£ime B8 nfniéatibn B8, S88mMunTEaTiSn métRod, Shd"a Prdgrat ihiche 2»
1p TakeltRaessile {o achieve aygductiop incommunication fme, When gevice,

performing communication in passive mode, the initiator transmits a
polling request feame adhere adiist value isrset gz Himerslotigformation,
and when performing communication in simple mode, the initiator
comrahdmits hsoli reeriesefrdmedfindré aysddondc valiE Hiffere Arfiomatiece
first value is set in time slot information. When the time slot information
Y Iréfudedin3RE polling request frame from the initiator has the first value,

simple mode communicaticn including
transmitting the command, and
recelving a response to the command, the
response being transmitted by the communication device at a
timing of any cne of one or more time slots and including
real data,
to acguire the real datsa,
in the passive mode communicaticn, the command
where a first value is set in the time slot information is
transmitted, and
in the simple mode communication, the command where
a second value different from the first value 1s set in the
‘time slot information is transmitted:
recognizing thé time slot information included in the
command from the initilator;
determining a time slot for transmitting the response
by a random number, and causing the response including the
ID for identifying the communication device to be
transmitted at a timing of the time slot determined by the

random number, when the time slot information has the first



the target transmits a polling response frame including an ID for identifying
the target at the timing of a time slot determined by a random number,
and when the time slot information has the second value, the target
transmits a polling response frame including real data at the timing of a
time slot set in advance. The present invention can be applied to, for
example, an IC card system that performs near field communication.

- 151 -
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value; and
causing the response including the real data to be
rransmitted at a timing of a preset time slot, when the time

slot information has the second value.

17. A program executed by a computer that controls a
communication device, the communication device fransmitting,
to an initiator as a ccommunication device that starts
communication by cutputting an electromagnetic wave and
transmits a command via the electromagnetic wave, a response
to the command by load-modulating the electromagnetic wave,
the program causing the computer to execute a process
comprising the steps of:

when the initiator can perform
passive mode communication including

transmitting a ccommand including time slot
information related to a time slot, and

receiving a response to the command, the
response being transmitted by the communication device at a
timing of any one of one or more time slots and including an
ID {(Identification) for identifying the communication device,

to acguire the ID for identifying the
communication device, and identify the communication device
by the ID, and

simple mode communication including
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transmitiing the command, and
receiving a response to the command, the
response being transmitted by the communicaticn device at a
timing ¢f any one of one or more time slots and including
real data,
to acguire the real data,
in the passive mode communication, the command
where a first value is set in the time slot information is
transmitted, and
in the simple mode communication, the command where
a second value different from the first value is set in the
time slot informaticn is transmitted:
recognizinq the time slot information included in the
command from the initiator;
determining a time slot for transmitting the response
by a random number, and causing the response including the
ID for identifying the communication device to be
transmitted at a timing of the time slot determined by the
random number, when the time slot information has the first
value; and
causing the response including the real data to be
transmitted at a timing of a preset time slot, when the time

slot information has the second value.
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ABSTRACT

The present invention relates to a communicaticon system,
a communication device, a communication methoed, and a
program, which make it possible to achieve a reduction in
communication time. When performing communication in
passive mode, the initiator transmits a polling reguest
frame where a first value ig set in time slot information,
and when performing communication in simple mode, the
initiator transmits a polling request frame where a second
value different from the first value is set in time slot
information. When the time slot information included in the
pelling request frame from the initiator has the first value,
the target transmits a polling response frame including an
ID for identifying the target at the timing of z time slot
determined by a random number, and when the time slot
information has the zecond value, the target transmits a
polling response frame including real data at the timing of
a time slot set in advance. The present invention can be
applied to, for example, an IC card system that performs

near field communication.



