- 1 S06P1566 DESCRI PTI ON COVMUNI CATI ON SYSTEM
COVMUNI CATI ON DEVI CE, COVMUNI CATI ON  METHOD, AND
- PROGRAM Techni cal Field [0001] The present invention
relates to a communication system a communication
devi ce, a comuni cation nmethod, and a program and
nore specifically to a communication system a
communi cati on device, a coimund cation nethod, and a
program which nmake it possible to achieve a reductdp@risees
in comunication time in near field comunication.
- Background Art [0002] lj%f% for perform ng near
field conmuni cation, f0O %}m , an I C (Integrated
e i) : :
C?%@rﬁc Aa ( elg%/)é’mr Wuer \g;j:r?edr a%ﬁg?daﬁﬁ %ﬁUNICATION
el ectromagnetic wa or. ed RF (Radio
Frequency) field (\frr%g}tn%ﬂl’c pﬁ%l%%%%n an ICcard 1is
brought close to the RRW power is supplied to the IC
card by el ectromagnetic induction and data transfer is
Tedre f1medi oy ween the 1C card and the RFRW [0003] As
a comuni cati on protocol for performng near field
[oammruni cation typically represented by an IC card
system 2

w..The present. invention. relates to..a communication. system, .o ..

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
- communication time in near field communication.

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.

IOOO3]
As a communication protocol for performing near field

communication typically represented by an IC card system,



S06P1566 for exanple, NFCIP (Near Field Communication
Interface and Protocol)-1 is known. NFCIP-1 has al so
beconme an international standard as |SQO | EC 18092.

[0004] NFCIP-1 specifies the foll ow ng nodes: an

active node that is a communication node in which

each of a plurality of communication devices that

transm tand recei ve dataout puts an el ectronagnetic

wave, and nodul ates the el ectromagnetic wave tO0 g0gpi566
thereby performtransm ssion of data; and a passive

[ 0 nication de in Lch one
ol SR o 1 BT FelTeet of 1501 CPHT P e JoR L SR nhOrPEGE TSR
Prdiﬁcvé& _PUf DUL 380, %@&fﬁ@ﬁggstagsws apd gpdul ates
the el'ectromagnetic wave " to thereny per?orm
indd AN S PN 0L 821G 5 &Nflsd Py g0 anoL her
communi catTon device of the plurality of
[o@@runi cati on devices perforns | oad nodul ation on the
el ectromagnetic wave outputted by the one o
comm@Trcat ispecida\d L a HeotRerei e dida L raNsiBSiSiOMode
of data. A plurality of conmunication devices
thaoon | andomvhdmi NACG &b Ins@emimiwlad €h ¥bhER each pihes1iny of
one of the communication nodes of the active node and

..conirnen jpEesisi ve. dodbcd S ucha @ conmami € adhdnre fB1HOAd48a outputs - -

described in, for exanple, Japanese Patent
an Apiptdoatnarmdubt | eate onahdi dedpkbat Mo tRO041 24622 gnetic

[ 0005] When a communi cation device that outputs an
was ded ridmiggiey i eeneven toransmissboomunf cddtan, amida passive

transmts a 3
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 communication, and transmits a



S0621566 conmmand via the el ectromagnetic wave is

called an initiator, and a communication device that
transmts (returns) a response to the command

transmtted. by the initiator is called a target, in
communi cation in passive nove, a process called an

SDD (Single Device Detection) is perfornmed, whereby

the initiator identifies each one of a plurality of

targets existing around the initiator. [0006] In &pepi56s
SDD process, the initiator transmts a command

e T P R SRS TS R
and [ NS s & S ESROREEe | DL EPLYahOni NE FOOTRPAL | T oM
the 1nitiator, by a random nunbér, an ransmi a

reESPANSE, {tmlé&hﬂ%@%i&éﬁ{ﬁ&'&nﬁ%f%Qgigbgjyé%geis

at the timng of the. tine slot determ ne

- calBdan ,-i@qggﬁmu§i8§€iéﬂeiﬁaﬁgggiggtﬁégéaeé ﬁ?gcess

time slot for transmtting a response by a random

callsesn $BDi 6SDOGE bbevicd peduseibhe P obapkdihyaof a
collision that results from responses fromtwo or

whemeley teigetsibbangr tianstitied @ichhenctbM agpDirdbecy of
same, tine slot, in a case where a plurality of
-tangrigetexioxtstg anoundd thies.i tmithiosr. [ 0008] ... By. ...
receiving a response transmtted fromthe target, the
[0QGhkiator acquires an ID included in that response,
an%n4an 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.
[000771
Since the target determines the time slot for
transmitting a response by a random number, it is possible
to reduce the probability of a collision that results from
responses from-two or more targets being traﬁsmitted at the
timing of the same time slot, in a case where a plurality of
targets exist around the initiator. |
[0008}

By receiving a response transmitted from the target,

the initiator 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 conmunicates on the basis

of, for exanple,, the ID acquired by the SDD process,

and exchanges real data with the target identified by

that I D. Disclosure of Invention Problens to be

Sol ved by the Invention [0009]-As described above, in
passi ve node communi cation, by taking into S06P1566
consideration situations where a plurality of targets

f% ég(¥ﬂgjEggﬁéﬁuéﬂa%gnt|?51§h%fp{%$§ff?US| e£ég¥ter,

ots is perfor

thé agrrgpaf»at%r afok L hef. £X¢ dﬂﬁ@é?afa&hgaé?ﬁ%%pe” {07 IEdoy

bet ween t Initiator an gets

it Thenelor@cdd HAssiye,Jode &f”@@fcéﬁérﬁé‘ié‘“&‘ig' fig to

NFClI P-1, an SDD process is ways per med even when,

acdifre ®XAPI s ﬁﬁﬁjﬁ%écé§sap@ﬁde@xé@aﬁ@e§p§%éfa&é9§ with

whi ch assumes that there is a singl e target that
theomyetcatdsm fied ey dtmatiapor. Thereafter, exchange

of real data is perfornmed between the initiator and
Digsdiedwmregeif Heocartdisrgly, in passive node

conmuni cation according to NFCIP-1, up to a certain
..Prodmipuand . of. lgorfninicahthonc e nenvent esui red..even. f.or

transmtting only a small anmount of data. 10011] 5
[00808IP1566

- As described above, in passive mode communication, by

-taking into consideration situations where a plurality of
targets exist around 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. Accordingly, 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]



The present invention has been made in view of the
above-nentioned circunstances, and ainms to achieve a
reduction in comuni cation tinme. Means for Solving the
Probl ems [0012] A conmmuni cation system according to a
first aspect of the present invention includes: an
initiator as a conmunication device thatstarts

conmruni cation by outputting 5aR el ectronagneti c wave,

and transmts a conmand via the electromagnetic Way®pri1566
and a target as a conmuni cation device that transmts

a resp t. - - modul atin th

el ect rgmagnéer?cl clr}\;\ﬁr/ave. iggléi)%i%%g?onrla %sl%%ﬂ%‘ff% _the
_ab@@@sm@@t9o§@@ﬂ@fécMMEE§néeéLréhdvégﬁs £8 28hiLhe LIT®

slot information to be transmtted when, 0Of passive

red®ER] o OTHLSGHREA 0Pa 8NFn SEARLE node communi cation, the
passi ve node commrunication is performed, the passive

Me &0Slef o £ O €@t 108 PAShULRHY transnitting the comand
including the time slot information related to a tine

[0B1D}, and receiving a response to the command, the
response being transmtted by the target at a timng
of Pampronm icfa e arystram eaddoml sl@tiso andrined uthpgrans
ID (ldentification) for identifying the target, to
- thaceresent henvdrfoon i dent idysngant heitbaget, aand.
identify the target by the ID, the sinple node
COFHMLFR eb®l ofe Ve Udhaly stanssi tconmgnidet commandouapdtting
recei ving a-response to the command, the response
ankﬁg@@F:om@g@@@pqgﬁﬁve,‘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. The initiator has 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 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 acquire the ID for identifying
the target, and identify the target by the ID,  the simple

mode' communication including transmitting the command, and

receiving. a response to the command, the response being




transmtted by the target at a timng of any one of
one or nore tinme slots and including real data, to
acquire the real data, and neans for causing the
command where a second value different fromthe first
value is set in the tine slot information to be
transmtted when the sinple node conmunication is
performed. The target has +e@&ns for recognizing the
tinme slot information includedinthe conmand fromthespisees
initiator, nmeans for determning a tinme slot for
trdfansmddi se b . om-nunber, an
rcau5|néa%ﬁggpgggdaiéggﬁc Ed%ngl%ﬁgglg}f%?yi8%%t??y?ﬂ% or
notd & iddr gl 4 e fransailed L m t
moslotl det erm ned by tﬁg ra%do%?%uﬁ%%éf 8 e%EgEEE?iEQE real
datsd Otand HdmBLF O bassiNE £hE SEoMBANE w QeWEaQéc%Ha value .
e

causing the response including the real data to

di tfeansii tfesh athd £1iist NgaDhe ai Presetifi fReStOhe WhgP
the time slot informati on has the second val ue.

inf{d¥id8]iod ntd hee cloramush Cat é@nwisyst €fie asCap di ngode t he
first aspect as described above, on the initiator
comgiute] cathieon ciosmeedt sdrese. t ehé i tstgeal hiesiseses rfort he
time slot information is transmtted when the passive
regagel z gonmilrg. catnens 1st pin f ormed; cmnih ¢ hededommndhe . .. .
where a second value different fromthe first value
conmeargktfHam ttHee timet sdoer, img¢onsafdondése ransimg t @dt ime
when the sinple node comunication is perforned. On
slathef Ot Hera Hahid: tiore tHee 7re SpePSEsy A tvay@en| zenbehe and
time slot information jincluded in the
- 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 wvalue, 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.
[0013]

- In the communication system according to the first
aspect as described above, on the initiator side, the
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 is set in the time slot

information is- transmitted when the simple mode

ccommunication is performed. On the other hand, on the




command fromthe initiator is recognized, and when the
time slot information has the first value, the tine
slot for transmtting the response is determ ned by a
random nunber, and a response including an ID for
identifying the target is transmtted at the timng
of the time slot. Wien the tinme slot information has
the second val ue, a response7ificluding the real data
is transmtted at the timng of a preset tinme slotgsgospises
[0014] A comuni cation device according to a second
. ci: e LN ' ates-t .
i Bat i one eV eer o e skREESohin st an bpe
coMtRtLian aflo eLRCLLOFBONSL | £ocUBNE, ANIaLHANRTL! P18 tine
command by the el ectromagnetic ve, [ncluding: a
-s1dt rBAfdFRNSIBSShOD €08t FOLsFEARSLEO0rtRAUSIAY 810t for
conmand where a first value is set in tinme slot
tramdrol tBin@nthé Or&€p b 88SNE t §€8e WNERed Oby PES8EMQcAPHEmMber,
comuni cation and sinple node comuni cation, the
angas stvgponse Toahudi et ONIDSfopel dohfedyihhetRassh¥fet is
node conmuni cation including transmtting the command
triameiudied) dthethe neising ohf ohevties sietat efhén a8héi ABme
slot, and receiving a response to the conmand, the

.. 81otesipoimandiel oy haanshe t sedohy watae ged , rabpohsei sna@luding .« oo oo o

conmuni cation device that transmts the response to
the hHeeale glemdl Hyt F wasi hipted a2 | ngh¢ heielegt oHnagpetset time -
wave, at a timng of any one of one or nore tine
slafots and including an 8 SO6P1566 |ID
0 Identification) for identifying the target, to
L ui re
A communication device according to a second aspect of
the present invention relates to a communication device
which starts communication by outputting an electromagnetic
wave, and transmits a command by the electromagnetic wave,
including: 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 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 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




.the ID for identifying the target, and identify the

target by the ID, the sinple nbde communication

including transmtting the conmand, and receiving a

response to the conmmand, the response being

transmtted by the target at a timng of any one of

one or nore tine slots and including real data, to

acquire the real data, and-ag8eeond transm ssion

control nmeans for causing the conmand where a secofigkris66

value different fromthe first value is set in the

t y t] - : L.ited _when the ,
R S A L T A SEE

~th@0ﬁmuﬂé§a$aéﬁtﬂ§§bﬁg-QﬁeatQ£8§E?nbﬂacQggthFggtbgegarget

second aspect of the present invention re

by CORBILID £ at heNs MM NOUnbQE BcGARAYALEALL0NLARNLER,t hat
starts conmmuni catl on by out put Tl ng an ePect r onggnet |1 C

traveyel t ety - thanssiuhend, CORNBRE ¥l 31 hheaeleshhArBIpSt L e
wave, or a programwhich is executed by a conputer

conreatd C otit¢ ot Sspbese ClosTkgi €abhoni deyicey tnel vdigectbe a
steps of: causing a conmand where a first value is

timegiof tame shetof nboenatiooretvihe tlansnhhiednwbeding
of passive node conmuni cation and sinple node

_reglbr cat® orcdhee palssi vea hodet gpnamidi gaseoonds. . .. ..
perforned, the passive node conmunication including

Lrangmshi 1e0 ngerheo bonpame focl calisgng hehei oemsbotl where a
information related to a time-slot, and receiving a

seqnporsee ol hkevenigobraBehe chmandvat e iespensen the

tiégﬂé¥%ger1é@ééé?%gytgiggr@?ﬁﬁs%ﬁiggd when the simpl d
ple mode

communication is performed.

[0015]

A communication method or a program according to the
second- aspect of the present invention relates to a
commﬁnicatioq method for a communication device that starts
communication by outputting an electromagnetic wave, and
‘transmits a command via the electromagnetic wave, or a
program which is executed by a computer that controls the
communicatioh device, - including 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.




IS a conmunication device that transmts the response
to the command by | oad-nodul ating the el ectromagnetic
wave, at a timng of any one of one or nore tine
slots and including an. 1D (ldentification) for
identifying the target, to acquire the ID for
identifying the target, and identify the target by
the ID, the sinple node cosmtintcati on i ncl udi ng
transmtting the conmmand, and receiving a response §®P1566
the "command, the response being transmtted by the

t a . any - | .

oS o TrerhahRg BrilP nindsRy 508 By, I ERebbER mmicn

isd@t@bm@@ﬂiééﬂ§bﬂgdéb§c8OHHQEdtrﬁﬁgﬁgtg.%ﬁ%oggs¥§é§§|8? the -

different fromthe first value 1s set in the t

corhifld9d By | DHadomBul LaNegl £ hedeMaeR rbR&gnet AR GahRde r 4
communi cation is perfornmed. [0016] In"the

- timbmgruet cahy obndeyEcenet Be GopRURE At 50B+BRLNQA i ncPliding an .
t he program according to the second aspect of the

IDptesentifiowendtnpnfas desctibedngbere, thhgeepmaBNdcquire
where a first value is set in the tinme slot

the nfrhet i ddensifyangnibéetarghep the pdsatvéynoHe target
communi cation is perforned, and the comand where a

_ by seepntDrative #ifpbe enedé ropmmbeitatsonvahodudisgset in
the time slot information is transmtted when the

transpl et ndet konpomneadi opnd srpeefvineda FOSpFhseAto the
conmuni cati on device according to a third aspect of -

COMPANGN P66 SR HeSprieabng Fhvesmibhedebst BBet banget at a

. comunj cation device _ ‘
timing - of any one 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.

[0016]

In the communication device, the communication method,
or the program according to the second aspect of the present
invention 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, and the
-command where a second value different from the first value
~1s set in-the time slot infermation is transmitted when the
-simple mode communication is performed.

[0017]

A communication device according to a third aspect of




which transmts, to an initiator as a conmmunication

device that starts conmunication by outputting an

el ectromagnetic wave and transmts a conmand via the

el ectromagneti ¢ wave, a response to the command by

| oad- nodul ating the electromagnetic wave, including,

when the initiator can perform passive node

conmuni cation including trad®mtting a conmand

including tinme slot information related to a tine s506r1566

slot, and receiving a response to the command, the

SRONSEt | nsoq h nicatio .

th%evice at g§¥€%$%%§o$g1%%§gogé %fsgﬁéﬂgycﬁg%%ntﬁﬁ%lce
whSt Pt Sr gl fg] udh ngn aph | D a4 denti £ 6ahhQR) L0l on gevice

i dentifying the communi cati on devicCe, to acquire heé
- thdD @4 rt dendhhih N8t 1\6n COFMURE AL E PR AEYI -

identify the connuni%gnion de%?%%tgggtﬁ% %%?c%ﬁgﬂagnetlc
wasd i@ trocdenTOIMUNEGaba 00 +08! EbNg1EEARSARLALPI-t PEve, 2

command, and receiving a response to the commuand, the
reswspDASEs behageotmans by t beadynshel sommynigat i on -

device at a timng of any one of one or nore tine
elgttoremagnket helwaveg isaludbta, tlenathei 1eitherseatan

data, in the passive node comrunication, the comuand
. peSframe. padsive. nedeecimugetcanioheit¢hedshgttransmitting. a

information is transmtted, and in the sinple node
COTERRAI Nt &k U BHL S t e ot di whermaticecontaved ueo a time

different fromthe first value is set in the tinme
slofotaRhiRFRATHIF i3 TeIRARSTE t tedthe ecoymizd ngt e anssponse

for recognjzing the time slot information included in
Peimie AREMG DR Y HelS ririraiptcagion 1deviEperaEes timing of

first transm ssion control means for determning a
any i9he §Hhione -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 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 from the initiator; a




for transmtting the response by a random nunber, and
causi ng the response including the ID for identifying

the comunication device to be transnitted at a

timng of the tine slot determ ned by the random

nunber, when the tinme slot information has the first

val ue; and a second transm ssion control neans for
causi ng the response includilng the real data to be
transmtted at a timng of a preset tine slot, whemgpises
the tine slot information has the second val ue.

- [ ' d or_a ogram accordin

E O e PREPIT L LSO O TREASE BorPaPT SR PRLAS S S8 510t

for O Pan ST CAAONJELORCCT0) 2 £OITUR! £akbOPR, dgxlice:
the comunication device transmtting, to an

caudidd A ASsFonSOMMH G AN HEVISersPA 4 Sh A EFing the
comuni cati on by outputting” an electromagnetic Wave
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by -a conmputer that controls the comunication

s 1adevircly riatci erdings titee st epst ofalwbenaddies i sbsbadior can
per f orm passi venode conmuni cation incl uding

tranml@n rrgara:rcn:bmmm | fct Lmhllﬂtglﬂig nﬂlé.l..msponse._
information related to a tine slot, and receiving a

inglaspors o 14wl chntrmndy bdet respoisesd bet g timing of a
transmtted by thecommunication device at a timng of

“presep LigysMEBEs  Wign dHee of immes byt norEotnatei e chss anlde

i ncluding an 1D

second value.
{0018]

A communication method or a program according to the
~third aspect of the present invention relates to 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 electromagnetic wave, or a program which is
executed by a computer that controls the communication
device, including 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




(ldentification) for identifying the comrunication
device, to acquire the ID for identifying the
comuni cation device, and identify the comunication
device by the ID, and sinple node comrunication
including transmtting the command, and receiving a
response to the conmand, the response being
transmtted by the communi-cati en device at timng of

any one of one or nore time slots and including reglspisses

data, to acquire the real data, in the passive node
o) ' ' C nd ere first  value is_set
anf R A Gy e e P (Ead b b St
'ggg ; d qﬂﬂgpé j.on, e e,a. .
(I%égkﬁ? vgﬁﬁgghﬁ?%érent ??%%@?h%ﬁ$i?sﬁ va|%%¥?§£s%?v??F'
to t eyt 48 SOtLD VO TRILAN, £oind FANSTLIAEG i gl
Ot%}}g}_ti me sl ot infor %éllgglfglc?%dggér%%t e lc%%nerlg%g %%%‘?nce'
and hegdmi 14 @t AQhRIM M OLR ddPESI0) tAO' 1D, and simple
transmtting the response by a random nunper, and
modka Usonigrt e t RSP ONVSEL Ak &1 Of Feh drher d 1§ OFnd dedthrhdyd NYand
the comuni cation device to be transmtted at a
redéintingy of dduporisarecslitie dedmiandedy tdepspewiam ing
nunber, when the tine slot information has the first

. traraimig; teahdyc auss noprithen ie@spansdeving wh ng theineabt any

data to be transmitted at a timng of a preset tine
onss| @t ,orvherr tvere i tianes | oot fandratnauidias el sesiond to

val ue. [0019] In thecomunication device, the
acqEymfurfilcaticsd mthod,in U8 SO8PNE66nody ¢drenpriocataion,

according. to the third aspect of the present
-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, 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.
f0019]

In the. communication device, the communication method,




i nvention as descri bed above, the tine slot

information included in the command fromthe

initiator is recognized. Then, when the tinme sl ot
information has the first value, the tine slot for
transmtting the response is determned by a random
nunber, and a response including an ID for

identifying the target istragsmittedat the timng of

the tinme slot. Further, when the tine slot SO06P1566
i nformati on has the second value, a response

. : he _sec are .
o FEL GHBg= R LR bt TERSTR (B8Rt LBSHET Dteen
in\'}&l#f@m pggsg@gcwg@&t 90ve COPTUNL SaLi o can be . s

per or ned. n particular, a Feduction 1n comrunl%%{’l%n

ind1¥Be&al, bey gg#ﬁﬂ$§d Brigfeeseripiip roistchognized.

&
Drawi ngs [00 Fig. 1 1s a diagram show ng an

ThEXANPhEN Of hd heim&onf bPUL b AL 0f 0@ COEMIARL CAL Lo value,
systemthat perfornms near field comrunication

th&ofihé adilot £or NEEAsthi tH 8y 2hé SrdspbR8E aly determined by
illustrating a passive node. Fig. is a diagram

a rdhdat raihingr anaedtd vee oPsiese Fige1ddisg aah i 0b ngoghart
illustrating an initial RFCA process. Fig. 5is. a
-.Adevatvef wimy di g raarghiowl 1ot thesibveddrat ofhé@ tid#fng of the .-

S06P1566 frane. o
time slot.  Further, 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.
Advantages
[0620]

-According to the present invention, communication can
be.performed. 1In .particular, a reduction in communication
time can be achieved.

Brief Description of the Drawings
{0021]

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. 3 is a diagram illustrating an active mode.
Fig. 4 is a timing chart illustrating an initial RFCA

process.

Fig. 5 is a waveform diagram showing the waveform of a




Fig. 6 is a waveformdiagramillustrating an interval
(delay tine) between franmes. Fig. 7 is a diagram
showing the format of a frane. Fig. 8 is a diagram
illustrating an SDD process. Fig. 9 is a diagram
showi ng the format of a polling request frame. Fig.
10 is a diagram showi ng the format of a polling
response frame. Fig. 11 is a4diagram showing a |ist of
conmands and responses. Fig. 12 is a flowchart S06P1566
illustrating an overview of a conmunication process
frddl passive node. Fig. 13 is a flowchart iIIustrating a
conmuni cati on process perfornmed in a passive nnde

Fi 4 [ I at.d ¢

o0 MR LB 0 A P A0 Vv
(ASRIPUN ] 1190 | den PASHIYE, mode. Fig. 15 is a diagram

i1l"'ustrating the communication tinme required in a

casg giher 8 4 ealqidahan SHAARY Lt Wi dBLO'AD'Df}%me

response franme, by using the sequence of an

pr euess .8 Fig.a 18 dgramh diagisAP=io nth ADEXAHIEs Of
the configuration of a conmmunication systemthat

perfigr.n® reara diiag)rthnc emawiineatden conpld &t aiddl1ing
NFClI P-1 and comunication - 15 S06P1566 in S|nple

requeket frame..

Fig. 10 is a diagram showing the format of a polling
response 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 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. 16 .is-a diagram showing an example of the
configuration of a communication system that performs near

field communication: compliant with NFCIP-1 and communication



Fig. 17 is a block diagram show ng an exanpl e of the
configuration of a communi cation device 11. Fig. 18 is
a bl ock di agram showi ng an exanpl e of the
configuration of a comunication device 12. Fig. 19 is
a flowchart illustrating the processing of an
initiator. Fig. 20 is a flow chart illustrating the
processing of a target. EFigs 21 is a diagram
illustrating the transm ssion of polling response gpspises
frames using a plurality of tinme slots. Fig. 22 is a
flo art ,illustrating the processing of an
i%}%%}oé?d%i g. 23 is a flowchart illustrating the
pr gcessi ; t et._ Fi 4 is a diagram
i1 I%SL T altn?ignlgJ t%gﬂtoﬁggls&rﬁas fla%[}l 0 OWlpnoqf Ia}nng raé%pp enscéf the
£ BFRSa tBb RGN £ 1 083l ched; from anmong tine
cosI ots ?#O to #TSN. FI g.gggaﬁgggf{iggvl%%ar “illustrating
theridy 0CeESING H1od@d didid Bhodi gy A0 dsuripfd Q¥ tn
cha_rlgfi I'Tustrating the lpr(jocessi nog lorgg a tar gng%. l%ly% ©
cordfiidgr @ bR0s ANG Shemhingi 8801 88T 8% 88! £2 of the
configuration of a conmunication systemthat perforns
nearig .fild d Lo alion compldanit wWd tNF@Rdeithg of
conmuni cation 16 S06P1566 in sinple node.

in

an.initiator.

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

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

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

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

Fig. 24 is a diagram illustrating the transmission of
polliing response-frames‘using N time slots selected from
among time slots #0 to #TSN.

"Fig. 25 is a flow chart"illusﬁrating the processing of
an initiator.

Fig. 26 is arfléw 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



Fig. 28 is a diagramillustrating conmmunication in
si npl e node between an initiator and each of a

plurality of
channel table.
exanpl e of the

node.
processi ng of

Fig. 31 is a

targets.

an initiator.
illustrating the processing of

a target.

f I lustrating the processing of
in. £Ior¥\é> %]orcgd%: . .

ig. 34 is a flow chart
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ecodi ng section 25 data processing Séction

taffepsi ng section -
wave out put section

Fig. 29 is a diagram show ng a
Fig. 30 is a diagram show ng an
configuration of a conmunication
systemthatperforns near field comrunication in sinple
.fIOM/Ghamt_illustrating t he

Fig. 32 is a flow chardpggpisee
Fig. 33 is a
an
illustrating the
Se,cr Nce Nurer al s,
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17 S06P1566 27 el ectronmagnetic

Fig. 29 is a diagram showing a channel table.

Fig.

field communication in simple mode.

Fig.:-31 is a.flow

an initiator.

Fig. 32 is a flow
a target.
Fig. 33 is a flow

an initiator.
Fig. 34 is a flow
a target.

Reference Numerals

chart illustrating the

chart illustrating the

chart -illustrating the

chart rillustrating the

communication device

{0022]
11, .12, 13
21 antenna
22 receiving section
23 demodulating section
24 decoding section
25 data processing section
26 encoding section

30 is a diagram showing an example of the

processing

processing

processing

processing

a a%urallty of

of

of

of

of



29 control section 29A CPU 29B EEPROM 30 power supply

section

41 antenna 42 receiving section 43

denodul ati ng section 44 decoding section 45 data
processi ng section 46 encodi ng section 47
| oad- nodul ating section 48 power supply section 49

contr ol

section 49A CPU 49B EEPROM 101, 102

comuni cati on devi ce Best -Made-for Carrying Qut the
I nvention [0023] -Now, before describing enbodi menrigspisss

of t he

present invention with reference to the

bri ef t Il f
NFOTp 1o PBotPEROR0%5) “eRi P cbdmtca f on
fiel i on.
Fo654] cohEFBoBBTERERE 0™ 1 shows an exampre of the
coqugub@blon of a

29B
30
41
A2
43
44
45
46
&7
48
49
49A
498

101,

EEPROM
power supply section

antenna

..receiving section . ... .

demodulating section
decoding section

data processing section
encoding section
load-modulating section
power. supply section
control section

CPU

FEPROM

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]



comuni cation system (systemrefers to a | ogica

assenbly of a plurality of devices, and it does not

matter whether or not individual conponent devices

are present within the sane housing) that perforns

near field comunication conpliant wth NFCIP-1

[0025] Herein, near field communication refers to

comuni cation that can be-_pegfornmed when the distance

bet ween communi cating devices beconmes within severalpgpisges
10 cms, for exanple, and includes comunication

PR & 1T Bn e WL G 8 Hor L To0ton (PiF .
coﬂ%ﬁéiﬁﬁﬁa %y%@%hg ss%ééﬁn}% g%%g S iﬂglcal assembly of

a ﬁfﬁqﬁiﬂggiéfndiﬁﬁ%%§ a&dtft 4§88 ESEfﬁgglg a%hé%her or

conmuni i on based on an el ectromagne

| i
ol DML S0 G AR08 o P8O0 fynin che ane

houd TWkISTFh B¢ ﬁ%&fﬁ%ﬁi'ﬁéé@dff@i& Bafuh $c P Sh #Pant
the "frequency f. of a carrier wave. [0027 ou?%
witle Nt epl-1 hat the communi cati on systen1shomn |n Fig.
1is not only applicable to an IC card systemin
[oaBlch one.or nore of .the.conmmunication devices 1. t0 3
serves - 19 S06P1566 as a reader/witer and one or
note refin, heicatrheifiedeVviceesnunication refers to

-communication 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 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 sheould be-noted that the communication system shown

in Fig. 1 is not only. applicable tolan IC card system in

. which one or more of the communication devices 1 to 3 serves



serves as an |IC card, but each of the comuni cation
devices 1 to 3 can also be built in a PDA (Persona

Digital Assistant), a PC (Personal Conputer), a

portabl e tel ephone, a wistwatch, a pen, or the |iKke.

That is, the comunication devices 1 to 3 are devices
that performnear fieldcommunication,andnotlimtedto

an I C card or reader/witengof an I C card system

[0028] The conmmunication devices 1 to 3 can perforghgpisss
comuni cation in two conmuni cati on nodes. The two

cation in _ The two
25 2t H G T e G 2t 7o T O@%m%‘éﬁi%%ﬁ?%%%ﬁ

| b f | t . .
e it ot 1 6h o cau S T ot F ReSpiinagn aievices
1 deien s ST S et

asdBd@led ard slesgidhed, apay, p@?ﬁ%)o{:o%or@mn{&fglg%he,

devices 1 and-2, for exanple, nication de

a vhidEANS | S 08, o thige OF hed | comini cat i o devi ce,
the comunication device 2, by nodulating (a carrier

ComM@MEL cLOidreSROndidg 1 ojo a3 sehd - genesad ethat perform near
el ectromagneti c wave with data, and the comruni cation

. fiedeyiegmlit Iansion, s ded and 1heiteonmaincatd cradevbee 1.
by | oad-nodul ating (a carrier wave correspondi ng to)
regiee/vect raamaghetn  Wavergenesiadred by t he
conmuni cation device 1 with data. 20 SO06P1566 [0029]
[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, ‘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
corresbonding to) '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.



On the other hand, in the active node, each of the

comruni cation devices 1 and 2 transmts data by

nodul ating (a carrier wave corresponding to) a

sel f-generated electronmagnetic wave with data. [0030]

I nnear fi el dconmuni cati onbased on el ectromagnetic

i nduction, as described above, a device that starts

comuni cation by outputtingzan-el ectronagnetic wave

first, i.e., a device that takes the initiative |@0691566

communi cation, is referred to as an "initiator".
field communication, the initiator transn1ts a
nd to a conmunicating party, and. the

28%2' R H et o B T T ekt eoaf the
ﬁ’&é@ﬁ& ngnérfn%%giiﬁfltlgéga modulating

re erre (%0 as a ar get I ASt'ahce,

(a ASSHA NG A é+‘§ &ngsw&m tion device %ené]t:g{é&

out putting an ctronagne ic Wwave t0 s
e 1 EOITBHE Gald 00 WA$d § Nen coampaini cation device 2, the
communication device 1 is the initiator, and the
[o@3uni cation device 2 is the target. [0032] In the
passi ve node, as shown in Fig. 2, the comunication
deWkﬁﬁehraiﬂéMaIdUﬂMdHﬂHaﬂﬂaﬂlﬂﬁﬁéﬂtdh(éﬂdﬁﬂroméﬁhetlc
S06P1566 an el ectronmagneti ¢ wave, and the
indonmom Catd ciegevils®d labove, a device that starts

[0

communication by outputting an electromagnetic wave first,
i.e., - a device that takes the initiative in communication,
- is referred to as an "initiator™. 1In near field
communication, the initiator transmits a command to a
communicating party, and.the communicating party returns a
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



nodul ates the el ectromagneti c wave outputted by itself

wWth data to thereby transmt data to the

communi cation device 2 as the target. The

comuni cation device 2 | oad-nodul ates the

el ectromagneti c wave outputted by the conmunication

device 1 as the target with data, thereby transmtting
data to the comunicati on gevice 1. [0033] On the

other hand, in the active node, as shown in Fig. .ghepriSes
when the communi cation device 1 as the initiator

' Lf_ i it._d h ] [ devi
S e

' t | { ti .
nol PfLLs, 209, HUSRGIULBLES V05 CLGFLIPERATED EeLSY wicn
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I ni shi ng tr Sm ssion O a, conmmuni catl1 on

asE@%&C@aﬂgé%QDSTHﬁtE&ﬁﬁﬁﬂgcéfigﬁe&é&?&@g@eiégd—%gaﬁlates

i kewm se, when the communication device 2 as t

thd 3 D&kt +&B&Yhet Scl Rats aDebht €8 apy t PRe COSTMM £&4 + PO
device 2 starts outputting an el ectronagnetic wave by

devisel 1, aanthet bepgapdul ot egathe EheLtbPMBPAREMCL VNG data
with data, thereby transmtting data to the

-t o.camaundahh Doa tdeyh cée?ias. 1 he. .t.arget.. Then, .upon...
finishing transm ssion of data, the conmunication
[0O@E¥] ce 2 stops outputting an el ectromagnetic wave.
[0034] - 22 S06P1566 While the three comuni cation
deWincddiel athe dorst,i tivt £he 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
foutputting 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 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
target. Then, upon finishing transmission of data, the
communication device 2 stops outputting an electromagnetic
wave.

-{0034]



t he communi cation systemin Fig. 1, the nunber of
comruni cati on devices constituting the comrunication
system is not limted to three, but may be 2 or 4 or
nore. Al so, the comunication system can be
configured to include, for exanple, an IC card or
reader/witer constituting an IC card systenof
therelated art, in additiengzto conmmuni cation
devices. [0035] Any one of the communication devi cgfspises
1 to 3 can becone the initiator by first outputting
gft gﬁa netic wave to start conmmuni_cat
Fur t
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whet her or not (a RF field generated by) an - 23

de 80681566 el ectromagnetic wave from anot her device
exi sts, and starts

[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, 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]
Acceordingly, 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



out putting an el ectromagneti c wave only when no such

el ectromagneti c wave exists, thereby preventing

collision. It should. be noted here. that the
above-nenti oned process of detecting whether or not

an el ectromagnetic wave from another device exists

and starting the output of an electromagnetic

waveonl ywhennosuchel ect r oraggeti cwave exists, is

referred to as an RFCA (RF Col Ii sion Avoi dance) S06P1566
process because the process Is aimed at preventing

o T LR, S o, R v
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start communi cati1 on, erre tO as an itra

1t R ProcassSted QQ@’].Q& tﬁ&{ efid n&é@efm&ﬂtffmné@eprocess of
initial RFCA process wll be described. [0040] Fig.
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started by the initial RFCA process. In Fig. 4, the

andigiid 7 il ceaxd si seprasenésatt iy @ng dlgpwerdfcah axi s
represents the | evel of an el ectromagnetic wave

elout portdgde thyc ey cateomaevide. e le Q2drof@GidS66 wave

[ 0041]
exists, is referred to as an RFCA (RF Collision Avoidance)

process because the process is aimed at preventing collision.
[0038]

Of various 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 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.



A communi cation device that is to becone an initiator
constantly detects for an el ectromagneti c wave from
anot her device. If an el ectromagnetic wave from
anot her device has not been detected continuously for
atime TIDT + n x TRFW the comunication device
starts outputting an el ectronmagnetic wave, and after
atime TlIRFChas el apsed si rcedt he output, the
comuni cation device starts transm ssion (Send SOG6P1566
Request) of data (including a conmand (request)).

[0 @?ﬁ Here, TIDT in the tinme TIDT + n x TRFWis

ed initial delay tinme. NFCIP-1 specifies, by

usnAn%o&rpﬁnrﬁrarger Hdvi Of RO LTES Mol U O cor

be a va an 409 or ~ exanp
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is called initial guard time, and a value larger than

notdeen st €xeap! cont snadepl gdras &t siMal ve, f Q043ITxBY the
adopting n as a random nunber for the tinme TIDT + n x

corfRWchir iy adw the ant £hest sorpgneihg savelsbovbdafeétic
be detected, the possibility of a plurality of

-wawnhmami caf ten a deimeebrsd ardd rdlapiquutdimg: the . output,. .
el ectronmagnetic waves at the same timng is reduced.

the goruuzh-a S0eP1G66l cdext a rr ef eransmi $ 9i ¢n g$Seddt BedBest)
a_description will be

of data (including a command (request)).

[0042]

Here, Tipr in the time Tipr + N X Trew 18 called initial
‘delay time.  NFCIP-1 specifies, by using the frequency f. of
a carrier wave, that Tipr be a value larger than 4096/f.. n
is, for example, an integer of 0 to 3, and is generated by
~using a random number. Tgepy is called RF waiting time, and
512/f., for example, is adopted as its value. The time Tirrc -
is called initial guard time, and a value larger than 5ms,
for example, is adopted as its value.

[0043]

By adopting n as a random number for the time Tipp + n X
Tzew during which an electromagnetic wave should not be
detected, the possibility of a plurality of communication

devices starting outputting electromagnetic waves at the

same timing is reduced.

[0044]



gi ven of communi cation in passive node according to

NFCI P-1. [0045] Fig. 5 shows the waveform of an

el ectromagneti ¢ wave in a case where conmunication in
passive node is perforned at a transfer rate of 212
kbps-(kiro bit per second) or 424 kbps. 0046] That

is, in NFCIP-1, communication can be perforned at a
transfer rate selected frempanmeng a plurality of

transfer rates, and Fig. 5 shows thewaveform of amnyggpisege
el ectromagnetic wave in a case where passive node

COMBY *S) A SPSLS, 218 L erelet ot of 2421 e
o1 { RSB LU A TBALBLE FEALOLTRekBeyd L fhore-s.

[od4eodul ated el ectromagnetic wave) wth a frequency
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wave W th |ogical OB-(Manchester code obtai ned by

trenche ngatdeor | DYk cabp B ki BoCBit efep PECSAR] €or 424 kbps.
NFCI P-1 specifies that a preanble nust be at |east 48
.[0i&Ek | ong...[0048] .. When. nodul-ation.of a carrier.wave..

is started, and - 26 S06P1566 further a target

exi¥Eang sar dund RS -1ni tdatmam receiaescan 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 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 0B (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 O0B) is called a preamble. NFCIP-1 specifies that a
preamble must be at least 48 bits long.

[0048]

When modulation of a carrier wave is started, and



preanble that is at |east 48 bits long, for exanple,

the target recogni zes that conmunication in passive

node will be started, and receives a nodul ated signha

as data (data packet) transmtted subsequent to the
preanble. [0049] Here, a set of preanble and data

packet following the preanble is called a frane. The
beginning of a frane is re@dgnri zed by a preanble. The

end of a frane is recognized on the basis of |engtdnepises
field information described later that is included in

fufbﬁe£r§n€arggg5gkls§?ﬁ aEbEndGEhEaﬁn?F§g§8gL{ecelv s a

[ustrating a tinme intferva

prééﬁ@?@ ERaf €asgrWheL syt @étﬁﬁtg 1BB§nefb§ LLansTLitede
y a communi cation device as the |t|at0r or target

taﬁ@@th@éc@@ﬂﬂHBBCﬁﬁé@anﬁMﬁﬁ?chE@Bﬁ”ﬁhs?a@s&ﬁ@nﬁode will be
[0051] According to NFCIP-1, when er a given

st@ﬁﬂ@@nlaﬁﬁlﬁ@celdéyl@embﬁaM§ﬁbBSs§?ﬁé§nﬁs anehbherata
comuni cation device transnmts a frame responding to

- pathat) f tanesni ote@xanpsequantt toethet pE¥anbdé . at | east
8 x 64/fe nust be allowed. [0052] That is, the tine
[00¢2] ay between the end of a frame transnitted by a
gi ven communi cation device and the - 27 S06P1566 .

- bedlaning ofel tde presanble oid ddiea extkdt afel husindethe
prégmble is called a frame. The beginning of a frame is
recognized by a preamble. The end of a frame is recognized
~on the-basis of length field information described later
that is 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 is transmitted by a communication device as the
initiator or target, -another communication device transmits
a frame.

[0051]

According to NFCIP-1, 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/f. must be allowed.

[0052]

That is, the time Tge1ay between the end of a frame

transmitted by a given communication device and the




| east 8 x 64/fe long. [0053] In this case, since the
frequency f, of a carrier wave is 13.56 MHz as

descri bed above, the tine 8 x 64/fe equal s

approximately 0.038 ns. [0054] Next, Fig. 7 shows the
format of a franme exchanged between the initiator and

the target. [0055] A franme includes a preanble field,

a synchroni zation field, -a2l7ergth field, a payl oad _
field, and a CRC (Cycle - Redundancy Checking) fiel &kospisss
that are sequentially arranged fromits |eadi ng edge.

bedMibly Jhe pieagiienlicl denasnd 3LEE PLadl BLLP L ar

nore, and | aced as a pre

leddeagbl egf f £l c_[.ong[_0057] The synchronizing field has a
size of 2 bytes. 'The first byte is B2H (H indicates

[od%@t a numeric value preceding it is a sexadeci nal
nunber), and the second byte is 4DH That is, B24DH

i s Ipl ateids asise,SWitOR At i yudtalt &f NofN at R&rrier wave
synchroni zation field. [0058] The length field has a
is s1Ze50fMBz bad sdeddrilhed | ebgyd, - tRE + SH6PI56664 ffeldhua s

val ue equal to the byte count of data placed in the
approximately 0.038 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, a length field, a payload field, and a CRC (Cycle
Redundancy Checking) -field that are sequentially arranged
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. 1In the length




payload field plus 1 is set. It should be noted that
the value set in the length field nust be a val ue
within the range of 2 to 255, and other val ues
represented by 8 bits are reserved (secured) for
future extension. [0059] 1In the payload fil ed,
payl oad (data)of a byte count equal to the val ue set
in the length field m nus-128s-placed (included).
[0060] In the CRC field, a 16-bit CRC code obtai nesberisé6s
in accordance wth Appendix A 3 of ISOIEC 18092 is
; ced. i boye W .
e T T o P IR S ot hapeqsin the
pay LoRECOML A1 L A Or st ar Lo QUbPULIEO0GRad that the
el ectromagneti c wave by the i1nitial RFCA process, an
valheresd tef tHansddon dpt s & Fhade)be Tgevafgwﬂﬁﬁﬁ' Phe
device that is to becone an initiator becones the
randd toBIDOredy2 58 Ardnd G Ond PUF a Diie 8Nr S £ELE0PBINSY I € bits
wave, and a conmunication device that exists at a
arasigeéored prasdumdd®) tfot habtané téatoisbecones a
target. [0062] Now, consider a case where a plurality
[0@F2] (conmuni cation devices that can becone) targets
exi st around the initiator. In this case, there are

.t s bhise Pagdoladoff i-1e2D . BQERESHH datted. mfuraalbdyttye afount. . o

targets transmts a franme responding to a
equal to the value set in the length field minus 1 is placed

(included) .
[0060]

In the CRC field, a 16-bit CRC code obtained 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 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 initiator. 1In this case, there are times when each of




frame transmtted by the initiator. Accordingly, it is
necessary for the initiator to identify, with respect

toa frame transnitted as a response to a previously
transmtted frame, which one of the plurality of

targets has transmtted that frane. That is, it is
necessary for the initiator to identify the target

that has transmtted a franB%as a response. [0063]
Accordingly, after starting outputting an S06P1566
el ectromagnetic wave by the initial RFCA process t he

' |
thé( ﬂdﬁl%tf%@%&%@?@e@faﬁﬁﬁlté % EXANP gonﬁ?nu Ay to a

FC Ildentificati det erm ned a ran

frime didkenWi &l 1Spryes asi+ 1 ospat 'zspafémm t'Iez' {19

each target to one or nore targets l[ocate

ned¥<d M} thod aHdeidniidedPreo Tiems i, PPPONSEs dﬁ@cﬁ heo &
request fromthe initiator, the target | ocat e

fremeoxi rartgmittar ddiead i tt@é;@cﬁnéé s N tisrav i NE P £ P4nsmitted
specifying itself to the initiator. [0064] he

frams t ivatiorh icdentd f i@se theatar gef oh tdeydasilsaodf ttdesmitted
NFCID transmtted fromthe target in this way, and

thadedingpmest.es THat tiar gett alss meomumt caféngipariyiohatde to
basis of the NFCID to perform exchange of data.

. idgrgggs] then tasdste tode osmuracstiored thef fan¢ iasos

transmts a - 30 S06P1566 conmand (request) ATR REQ

TeE¥E€-bed | ater including a NFC D

[0063]

Accordingly, after starting outputting an
electromagnetic wave by the initial RFCA process, the
initiator makes a request for, for example, a NFCID (NFC
Identification) 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 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 exchange of data.

[0065]

In active mode communication, the initiator transmits a




for specifying itself. In reply to the ATR REQ one

target returns (transmts) a response ATR REQ

described later, which includes a NFCID for

specifying itself. The initiator and the target thus
recogni ze each other's NFCIDs, thereby identifying
(specifying) each other. [0066] On the other hand, in
passi ve node comuni catiosr 80 a transfer rate of 212

kbs or 424 kbps, the initiator acquires a NFCID thatepisee
identifies a target existing around (at a position in

b m h t ' th .
Co@%%é%m e%%‘%?%%& %%?%g C%%%_CPF%%@;?%Q‘?E f"ﬁ‘él%%ng a NECID
) S i Li At or ' e NEQLD,._
foﬂ%ﬁ%ﬁ%&g&gt%%’%g ?eaue}é‘fgﬁ%g Erragggﬁ%yA{: FQreRE{ghi ?Ill}lgt ofprg t

retiansnM¢tdenacdy agerg &ﬁgeaﬂ%ﬁoﬁﬁén@eégﬂyﬁéa lat?r
frame". Upon receiving the polling request frane, fof

whianpheludde 4 atgetp deser spoesriisg OWsNEl D BYcdinitiator
random nunber, and transmts.a franme called a

and pdid | Ngrgesponse récedel z¢ Neybh Chehder NG bS, thereby
pl aced. The initiator recognizes the NFCID of the

idergrigetitoy tsoetvinondg heepoth | dtigerr esponsef rane
transmtted fromthe target. [0068] It should be
.[0G#filed that a NFCID.used in.the SDD process...performed.......
by passive node communication at a transfer rat e - 31
SOER1I5EE ofhexlhags dm 424 Kyes mdde pamimwul @t idrs at a
referred to as a o _
transfer rate of 212 kbs or.424 kbps, the initiator acquires
a NFCID that identifies a target existing around (at a
position in proximity to) the target by performing the
above-described SDD process.
[0067]

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 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




"NFCI D2". NFCIP-1 specifies that a NFCI D2 nust be an
8-byte nuneric value, the leading 2 bytes of the
8-byte nunmeric value nust.be a prefix code, the
prefix code nust be one that defines the
characteristics of 6 bytes following it, and that if
the first byte of. the prefix code is OLH and the
second byte thereof is FER, 3tthe subsequent 6byt esnust be
random nunbers. Further, prefix codes other than OldHbis6s
are reserved for future extension. [0069] Wen in
i e h rg ' afra b
O B P ey | adt otial et b DREPHLRET ottt DRAGHEET cE gt 2
unRuEpeit e he Lpiti , t he p Ss.i S net
perfornegsﬁ%%grgf%$%§i?%8%hgﬁgﬁigp¥§§g§%,ﬁ&ﬁgng?h%n d byte
nuthdtid & HTué EqLRST Sedd1 RG9S LEXESLH RO REOBDH LB e ric
initiator for a NFCID {in a case where the initiator

valua@nsust So@ aPorefng ¢eqelestné rgreri qy6aLi fGst Obe done
NFCID), if a plurality of targets exist around the

thatnidefloss the chafdteeriaf et Sofmy Biaukt agevestiyg it,
transmt their NFCIDs (polling request franes

and richaidi 1y NRCI Dsyst |nytdi of case, ppe£0k| £6H6N1s0GTHI Snd the
between the NFCIDs transmtted fromthe two or nore

. Seqcrgerste rdke reef tisgli FE cuthe foubsdguent t 6 abptes auust. be
recogni ze the collided NFCIDs. [0070] |In order to

randt ket ol | Perigiend NRSEDs asdesichter-tBen 01FEH are

S06P1566 possible, the SDD process is perforned by a
re§ﬁﬁqﬁgjﬁgﬁr§ﬁture extension.

[0069]

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 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). 1In this case, a collision
occurs between the NFCIDs transmitted from the two or more
targets, making it difficult for the initiator to recognize
the collided NFCIDs.

[0070]

In order to avoid such collision of NFCIDs as much as




for exanple, tine slots. [0071] Fig. 8 shows the

sequence of the SDD process perfornmed by a nethod

using time slots. In Fig. 8, it is assumed that five
targets #1, #2, #3, #4 and #5 exist around the

initiator. [0072] |In the SDD process, the initiator
transmts a polling request franme. After conpletion of

the transm ssion, followng2ar interval of a
predeterm ned tine Td, a tine slot having the w dt kgfrises
a predetermned tine T, is provided. The time Td is

posSilp 19, £100 %@@f@ceé& d%< ﬁéﬁ%grméﬁl:ﬂ}g 3 me h?ﬁin\éS{,lﬁ%

apprOX|nater 2.4 1s, epres

foﬂMéughprg z%imén%fggg is set to, for exanple, 256 x
64/fe, that is, approxi mately 1.2 ns. The tine slots

[0 specified by sequenti al nunbers (integers)
assigned thereto that run from 0 beginning with the

NDEH gnr €ceticnG ahe: éé%ﬁ@ﬂce'@ﬂrﬂﬂé”Sdﬁ!@ré%éggmﬁéffBgﬁed
time slots #0, #1, #2 and #3, in NFCIP-1, up to

by td mettot suchig btelnmr avisted. The migbes, _i)tf, 14 r@s@hr@é@ that
provided with respect to a certain polling request

Livir drerdet skl gnit edt by #heandi#% adof st ancbeny atlue

. equal to the nunber of time slots mnus 1 is included

Aniitgatteg . pol | i ng..request..franme as tine.slot.information .
TSN rel ated - 33 S06P1566 to tine slots, and

[0 Zdnsnitted to the target. Fig. 8 shows

In the SDD process, the initiator transmits a polling
request frame. After completion of the transmission,
‘following an interval of a predetermined time T4, a time
~slot having the width of a predetermined time T, is provided.
The time Ty 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

polling request frame.as time slot information TSN related




four time slots #0, #1, #2 and #3, thus illustrating

time slots in a case where the tinme slot information

TSN indicates 3. [0074] The target receives a

pol ling request frame transmtted fromthe initiator,

and recogni zes the time slot information TSN placed

in the polling request frame. The target further

generates an integer R wi thBd the range of 0 to TSN by
using a random nunber, and transmits a polling S06P1566
response frame that includes its own NFCI D at the

to t&m@%ﬁt@ td qe t-g}%{ rﬁ técﬁ’t 6%1’?@ P% %@?erm n 8Rshows

[0075] ~ As ‘descri ove ar ge
foﬁf'ﬁﬁﬁ%‘%lotﬁwﬂ@h #FPr@§e£$§ ihe ﬁ@%nﬂl£ §trat1n%.t1me

transmtting a polling response rame, by usin
s 1SN dom udhes .wHdis fmansihdal] ot hfnfémﬂgﬁo:@wml ch a

plurality of targets transmt polling response franes
indiatated MBS making it possible to mnimze the chances

of collision between the polling response franes
[OGFdansmtted fromthe plurality of targets. [0076]

Even if each target determines a tine slot, which

-1 effihes datrgettheedierivieg feopdlrldmgyritedgureg ta el ngransmitted

response frame, by using a random nunber, there are

_fran rigee v irdeor t iatel staten izehi die a:meuralcvit yvirformation ... ..

targets transmt polling - 34 S06P1566 response
TSN mimset dithditte Rt thireacre ot | fragead t i The iretdwt 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 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 for transmitting a polling response
frame, by using a random number, there are times when the

time slots in which a plurality of targets transmit polling




collision of polling response frames. In the

enbodi nrent shown in Fig. 8, the polling response

frame of the target #4 is transmtted in the tine

slot #0, the polling response franes of the targets

#1 and #3 are transmtted in the tine slot #1, the

pol ling response franme of the target #5 is

transmtted in the tinme sloB4#2, and the polling

response frame of the target #2 is transmtted in 4dwri566
time slot U The polling response frames of the

re% 9§%Sfﬁgmégrké§%§ % thhméégheggﬁegthgég Eg%g%hglghe

I's case of “ ¢annot  properiy
t ts #
co88 1108 SopoTet amanely begtegaet s, nentyiyl ok

shd@nsi #55 a @Olﬁﬁémbéfﬂyﬁﬁtréé s@08L A L HET ERY target #4
making it pOSSIb|e to request the targets #1 and #

istorddanstidd POl hOO IRSPONSE #@anﬁﬁemﬁéfllﬁs'fesponse
respective NFClI Ds pl aced therein. Thereafter, the

framedset sshontHf gor Pok 1 | Agd r £y uess tfé@@f@l@f{ecﬂhﬁn the time
initiator and the transm ssion of polling response

slét abes tye thel I aigetsspansder rapeat £dchattdrdde #5 is
initiator recognizes the NFCIDs of all of the targets

_traisnitted inceied mmountot 2 j nindatios . p§ DDTBY réfpahke

the targets #1 to #5 return polling response franes
fr@WﬁﬂpfrﬁbérﬁaﬁqﬁQr#irhmshiassmdtmﬁdih@ teguestefshoe #3.

35 S06P1566 again, a collision may occur again
'Thqnﬁqk*#pqxﬂqsﬁgpa%s%@mggs of the targets #1 and #3 collide

with each other,
[0077]

In this case, the initiator cannot properly receive the
-pelling response frames of the targets #1 and #3 that
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 thelr 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 the initiator.

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

frames when the initiator transmits a polling request frame



frames. To avoid this, if a target receives a polling
request frame fromthe initiator and then receives
anot her polling request frame again after only a
relatively short interval of tinme, the target may
ignore that polling request frane. In this case,
however, according to the enbodi nent shown in Fig.
8,wth respect to the target3s #lor#3whose polling
responses made to the first transmtted polling SO06P1566
request franme collide with each other, the NFCI Ds of
a # n ognj. zed t he
20t 18t 4 er e Eefgn oty SofRE Rhn P bEFRERhr G0 L ks ofrponse
exgha W thysthectar 007 ;
fr%ﬁ%%?diﬁgl§?§%ﬁg£$5?@e?§ %2?5%%#%aﬁécggv%%o%e8%%%f?ﬂg
re%@@@@nﬁﬁaﬁlé apBsmhaNe Pﬁ@@ié’f@?%ﬁ?{ £RER1 YL, 20d w@ﬁﬁ&er
FCI Ds have been thus successfully recogni zed %y t he
polDihd af@fudse fiMBOsGALhYaFe8PVELl {PLasetatDvaly short
desel ected state) fromthe target comrunication
inpartabsof thbnepyrhakt aggébeseyt 2486tS tRHOt HOLIEhYI Pequest
polling response franes in response to a polling
framguesinftlahe. cdpe| hhswease, aotyrdhegtesgehs &idboandent
#3 whose NFCI Ds could not be recogni zed at the

.shewransmi 8sy.on8 pfwibie fésseécpotditige reguestsf#amrwhBlwhose

return their polling response frames in response to
polhengotfe¢spenseequedt toabkeerfiranstidansdibyedheolling

initiator. Therefore, in this case, it is possible to
requrdgnt 5ame heo NFoIOswbEh agdch hetheg ti89aPEGEBs of the

targets #1 to #5 while mnimzing the possibility of
targets #1 and #3 cannot be recognized by the initiator.
Therefore, the initiator cannot perform data exchange with
the target #1 or #3.
[0079]

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 the
transmission of the first polling request frame will retuxn
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




collision between polling response franes. [0080] As

previ ously di scussed, upon receiving a polling .

request frame, the target deternmi nes (generates) its

own NFCID using a random nunber. Therefore, cases may
arise, although rarely, where the sanme NFCID is

i ncludedin the polling response franes transmtted
fromdifferent targets te B@e-initiator. If the

initiator receives polling response franmes includigwpises
the same NFCID in different time slots, the initiator

tafQOrEi2SMhE gnpoL! Ll hPOYES! hLAMBL. Ly 10E SAME

nmanner as I n the case ere coflrsro ccur

{ 09 e . -1 specifies as
| coggli'l:%)gmlg %f?ﬁ@?égg%%@{ﬂ%@t ﬁ[égfg%%lé?a??%ﬁggf a target that

[ob@s] recei ved a polling request frame including the
time slot information TSN in the SDD process. [0082]

[ 1]asTherdwairged] yiusis densidt a;gbd andam ef Fpwihin
the range of 0 to TSN. [2] The target nust wait until

reqirest i firmge of thet taBge sl gt #RuspRES| [HeHbYa8cERNIOY own
nunber Ris reached, and at the timng of that tine
NEGIDtustiig ret vandam polhbag. r eBpenstoré | agesasdmuai 4rf o,
the next command (request). The target - 37 S06P1566
-alhguilynoree by pobhéng tlrquesthe fNBOEDI hs oi deludiedr educke .
polling response.frames transmitted from different targets
'po‘the initiator. If the initiator receives polling
response frames including the same NFCID in different time
slots, the initiator can retransmit a polling request frame,
in the same manner as in the case where collision occurs
between polling response frames.
[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 command (request). The target




collision of polling response frames. [0083] Further,

NFCI P-1 specifies as follows with regard to the
processing of the initiator and target in the SDD

process. [0084] [1] The target draws el ectric power
froma RF field generated by the initiator

(el ectromagneti c wave generated by the initiator).

[2] The target nust conplet8&7tke preparations for

receiving a polling request frane fromthe initiat®oep1566
within 2 seconds at the |ongest after activation. [3]

maﬁTﬁbﬂ@féeédﬂ%fii ife%&%s@ PPé%é?%%r$%?$?;%%;9%§§ce

transmtte romthe fTnitrator.

colIadisdd tof the1 Dok | AbspSuesE S fage Wi thout regard to
t he convenience {state) of the target. [4] If the

[oggBttiator has failed in receiving a polling response
frame, the initiator may transmit a polling request
fr ane tagad, n.NIMTER-1 ass i mderotiheyd Mtdtgddsteo
mai ntain the RF power-ON state (state in which an
thelreciconmoneto £ vievein st betdg oudpuiigs) ¥hitieet oo SDD
process is executed. [0085] Next, Fig. 9 shows the
prdgsamt of apolling request 38 S06P1566 frane.

.[0084]

[1] 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
2 seconds at the longest after activation.

[3] The target must wait for a polling request frame
transmitted from the initiater. 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 executed.

[0085]

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




[0086] Like the frame shown in Fig. 7, a polling

request frame includes a preanble field, a

synchroni zation field, a length field, a payl oad

field, and a CRC field that are sequentially arranged

fromits | eading edge. [0087] As described above with

reference to Fig. 7, inthe preanble field, OB of 48

bits or nore is placed as-a3gpreanble, and a 2-byte

synchroni zation pattern of B24DH is placed in the g06pr1566

synchroni zing field. Further, in the CRC field, a CRC

de obtained in accordance with Appendix A 3 of

I SO'I EC 18092 is placed. [0088] 1In the length field,
[o@Seflescribed above with reference to Fig. 7, a value

equal to the byte count of the payload field plus 1

i s 1siete thhe maoathdfl i @ ppl ld egue s |

has a size of 5 byt er.r?Tjﬁle?ée#ggr gf)' aé \r}g?IlJe eqi%ﬁqééo g e
indMid®Ss ph UsrdamSEE, £i818etai ByhBBrb8NFLP bhekde 180089 engtn

As described above, the payload field of a polling
fiebfuestpd yboed hebe Bd si @8d0f OROYEE51danda OO0k FFH,

FFH, OUR, and tinme slot information TSN of 1 byte are
segegnie ]l by | yroemged roromt st eadhdgndyéege The | eadi ng

byte OOH in the payload field indicates that this
..[0@%7ale is a polling request. frame. - 39 S06P1566 . .

. [O%ggbescribed 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 accordance with Appendix A.3
of ISQ/IEC 18092 is placed.

[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 00H, FFH, FFH, O0O0H,
and time slot information TSN of 1 byte are sequentially set

from its leading byte. The leading'byte 00H in the payload

field indicates that this frame is a polling request frame.




It should be noted that with respect to the second and
third bytes in the payload field, values other than
FFH are reserved for future extension. Likew se, with
respect to the fourth byte as well, values other than
OOH are reserved for future extension. [0091]
NFCI P-1 specifies that the tinme slot information TSN
of 1 byte must have one ef 3Bhe val ues OOH, 01H, O03H,
O7H, OFH, and other values are reserved for futurespepl566
extension. [0092] . Next, Fig. 10 shows the format of
[O@Q@Ejling request frame. [0093] Like the frame shown
ig. 7, a polling request frame includes a

pr eamrflielsd AN zati %gééac% 0% ong ang
field, a payload field, and a CRC ti at are

thﬁwuﬁméﬁliw B azswﬁoécﬂomém |€§ﬂué‘§ @919@1; £9Q§4ﬂrm are

As described above with reference to Fig. 7, in the
regreaad| fof | BlthrObofedS8i Gl S DIk@ﬁi@e'Swﬂiﬁcﬁgsgéc@ to

preanbl e, and a 2-byte synchroni zation pattern o
th82aBiis byptaces wall hevsynehr othe: nghdm ed O ot hgserved

in the CRC field, a CRC code obtained in accordance
fowmi fu yypspeardionsA. . of 1 SO I EC 18092 is placed. 40
rogsry oo 10O

NFCIP-1 specifies that the time slot information TSN of
1 byte must have one of the values 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 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.

[0094]

- 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 B24DH 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 placed.




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
pol ling request franme has a size of 17 (= 11H) bytes.
Therefore, a value equal to 11H bytes plus 1, 12H, is
set inthe length field. [0096] As described above,
the payload field of a poll #Ag- request frame has a
size of 17 bytes, and O1H, NFCI D2 of 8 bytes, and $sb1566
of 8 bytes are sequentially set fromits |[eading
[od4e. The leading byte OlH in the payload field
i ndi cates that this frame is a pol ling response frane.

[ 0@917}thlet 1eheuind e 1ot ed td%%tcrtl%do%%oqife &1 8% #dlence

the payload field of a polling response frane

to IEpf eSENtS vd e @€ dad afes é&:&@léfdtﬁé\d&éfgead
and NFCI P-1 specifies that the Pad of 8 bytes nus

fidlghgrlats d@s idatset Nt erchanggload 0008]a Nexta DLl Brd request
defines a command (request) of the transport

frapreotiecols sinck af elSponsel 110) thwet €omerttk re f0099]a Frgiue
11 shows a conmand of the transport protocol and a

equéads fenslel  dfvitrest toyusNFGI P21, [D4003t Refteie i hgnditoh FEpe1d.
11, characters REQ described after an - 41 S06P1566

_[00ffder bar. (.) represents.a conmand. (request),. and .

characters
As described above, the payload field of a polling

request frame has a size of 17 bytes, and 01H, NFCIDZ of 8
bytes, and Pad of 8 bytes are sequentially set from its
leading byte. The leading byte 01H in the payload field
indicates that this frame is a polling response frame.
[00S7]

It should be ﬁoted 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-1.
[0100]

Referring to Fig. 11, characters REQ described after an




RES descri bed after the under bar ( ) represents a
response. According to the enbodi nent shown in Fig.

11, as the command, there are six kinds of comrmand

ATR REQ WJUP REQ PSLREQ DEP REQ DSL REQ and RLS

REQ Likew se, as for the response to the comuand

there are six kinds of response

ATRRES, WUP- RES, PSL- - RES; DEP4RES, DSL- RES, andRLSRES.

The initiator transmts a command (request) to the gpgpisss

target, and the target transmts to the initiator a
esponse to the command fromthe |n|t| %ﬁ h%ﬁ%§¥ers

N ComEnd SQrT)R E?éﬁ‘?sse?’%san%rﬁ?%‘%%“?o THE TR )g'et
RE%rHéé |ca |on§§§ &ﬁ&@ftbg hL—f 8%@%3 é£t$Ute§esponse

Speci requests

AcdH@8lg Sto aEl‘ié'Q;HBSélméH ghéwﬁaiﬁ Fd ”'19‘“ t%§ g:fh & ommand,

Initiator or t ar get |nc u e transfer data

thdfats canhe rifdnset tishhangd Aecetved tﬁ’dptﬂi'ﬁg' npéL kRS,

or target, communi cation paraneters rel ated

DEIE RN 19t | FHD S Utk A, s tikien Modi] ad i D8 SCQ&?”?O& ntM@l ch
data is nndulated and The like. It should be noted

redp@isd heo aﬂmraf&meaTrRiREQléml e Ss1ix | 101 radleli $ £ ORedPohbe
attributes of an initiator, a NFCID for specifying

.. ATR IFES NiHURAIRES, pST Iwed i kegp ByEs ecBI Vi RS | hend CRDBBRES .
ATR REQ the target recognizes the attributes and —

TheNFGI D it dthe: famidriat ora ¢ - ( ARquSHEP1666t hahearget,
the target receives the conmand ATR REQ a

and the target transmits to the initiator a response to the

command from the initiator.

f0101]

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 tﬁe 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 NECID for
specifying the initiator, or the like. By receiving the
command ATR_REQ, the target recognizes the attributes and

NFCID of the initiator.

[0102]



response ATR RES is transmtted to the initiator as a
response to the command ATR REQ In the response ATR
RES, the attributes, NFCID, and the |ike of the
target are placed (included). [0103] |Itshoul dbenoted
that information on the transfer rate, for exanple,
as an attribute to be placed in the comand ATR REQ
or the response ATR RES cangpnclude all the transfer
rates at which data can be transmtted and receivedggpis66
by the initiator or the target. In this case, by neans
of si_.ngl e exchange aof the command ATR REQ and the
e iBme S AT RTES BAGRET S e MOty e R 3
ni.ze all,_the transfer

t et, ihitiator can reco
et PRSI AT B R SEE S v b
r , ?mg r c o_recogni z I
reﬁoe&%a%gf%fé rat es %‘?ep‘vé]if%ﬁ%at gﬂ%:aﬁjl%ere?l?%%ss?ﬁ %%@Iﬂms'
GEj inigi rss ] d P
s e T o 1671 b7 at ot Mol BEYE (el pLaced
(if@ngetqw th which the initiator is to comunicate.
That- is, by transmtting a command DSL REQ descri bed
[odgger fromthe initiator to the target, the target
can be placed into a deselected state (state in which
e 11 RS BhSSILAN bef ndaledl (HhesSPaRS®)riad itdhe dhidHatlarsfer -
prohi bited). The command WUP REQ is transmtted when -
ratdd SO6RIGHPIgeleasdmptthithwesel ededhsicie 10 toke
the target be able
command ATR_REQ or the response ATR RES can include all the

transfer rates at which data can be transmitted 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
alsoirecognize all the transfer rates at which data can be
-transmitted and received by the initiator.

[0104]

‘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 command WUP REQ is transmitted when



to transmt data to the initiator. It should be noted

that the command WUP_REQ has the NFCI D of the target
whose desel ected state is to be released. O the

targets that have received the command WUPREQ t he

target specified by the NFCID placed in that conmand

WP REQ is released from the deselected state. [0105]

A response WUPRES is transnigted as a response to the
command WUP_REQ when, of the targets that have S06P1566
recei ved the command WJUPREQ the target specified by

LA LR Ll A R g
AL U I TR 012 AT A e

e |n é%rlv
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. sga.ffnaﬁgtiﬁde\e@;ﬁgﬂe% 'n}?; e tite Oofgo%r’rfﬁeva“#ag*b%ﬂt e
deééfggﬂg&t§¥5ﬁ@“ﬁktggaBé"féfg €Sh& tar%ﬁts that
conmuni cat 1 on paranEter ate conmmuni cat 1 on

havid theddie,d gt - cddind i SyeRSes eX@Y@'&?‘r&ét specified by
conmuni cati on paraneter inctude the transfer rate of

thdalrcIexshangedi hetweencdhigaddivuRtigro angd tdeedaegetrom
and the nodul ation schene. - 44 "S06P1566 [0108]
~the deselected state. e e
[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 WOP 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. 1In this case, examples of
communication parameter include the transfer rate of data
exchanged between the initiator and the target, and the

modulation scheme.



The command PSL REQ i ncl udes the val ue of a
communi cati on paraneter that has been changed, and is
transmtted fromthe initiator to the target. The
target receives the command PSLREQ and changes a
communi cation paranmeter in accordance wth the val ue
of the communi cation paraneterpl acedi nt hecommand.
Further, the target transnigss-a response PSL RES to
the command PSL REQ [0109] A conmmand DEP REQ isS <gggp1566
transmtted when the initiator perforns transm ssion
[Oﬂﬁghreception of data (so-called real data) (data
exchange with the target) In the command, the rea

da%et%&ﬁ}t Qartggﬂt%%g o]tuhc%statr m‘f‘%e the like is

ced esponse- ran %Fby the t ar get

comnﬁg@fm?grsﬁetgf e&mg QFEeBE&?{qgg&f 0Pt

response, real dat ransm

trddddd At #SoR! Agedin; dhersf ot s, tﬁ%rEQE?%anH@He target

DEPREQ, real data is transmtted e initrator

red®itde t1d 98bmmand BYL 1 REO| eSRONERan EREScBﬂm&H§catlon
command DEPREQ real data 1s transmited fromt

paﬁéﬁéﬁﬁ;tihti@t@f@&h@éthtﬁoﬂﬂ@]vafuéoﬂﬁﬁﬁﬂeD§®mﬁﬁﬁit§tlon
transmtted by the initiator when placing the target

patanict dhep Bosed et ech st edmmdtieact Fyatheg, the target).
The target that has received the command DSL_REQ
transwsnd 13 cespeponsESDRERES t th¢ heomaananss DSREREQ -
45 S06P1566 and enters the desel ected state.

[OMHer eafter, the target

A command DEP REQ is transmitted when the initiator
performs transmission and reception of data (so-called real
data) (data exchange with the targetj. In the command, the
real data to be transmitted to the target or the like is
placed. A response DEP RES is transmitted by the target as
a fesponse 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
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



does not respond to a command ot her than the conmmand

WP REQ (that is, does not return a response). [0111]

A command RLS REQ is transnitted when the initiator

conpl etely ends conmuni cation with the target. The

target that has received the command RLS REQ

transmts a response RLS RES in reply to the command

RLS REQ and conpl etely endgs communi cation with the

initiator. [0112] The commands DSL REQ and RLS REQpgpi566

are comon in that they exclude (renove) a target
an%ronwthe tﬁr %% nmruni cat i on

ith th
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conmuni cat e e ini unl ess the
[0111 lator starts the process again fromthe initia
RF process. The commands DSL_REQ and RLS REQ differ
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flomchart in Fig. 12, a description wll be given of
com@@rylm@fcmmmac@é@mwh ﬂﬂéswﬁg@@de The target
according to NFCIP-1. [0114] First, in step SI, a
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the initiator perforns an initial RFCA process, an
RLIIRES 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 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 communication in
passive mode according to NFCIP-1.

[0114]

First, in step 81, a communication device that serves



process proceeds to step S2. In step S2, the

comruni cation device that serves as the initiator
deternmines whether or not a RF field has been

detected by the initial RFCA process in step SI. If

it is determined in step S2 that a RF field has been
detected, the process returns to step SI, and the

samepr ocessi srepeat edt her eafitzer-. Thati s, whil ea RF

field is being detected, the comunication device tdidr]sge
serves as the initiator does not forma RF field so as

voi d. i f ith, the, ' i bei
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conmmuni cati on device becones the initiator an
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[0116] In.NFCIP-1, it is possible to select the

had redst edetadted ACtE pYosised FOFuERIMAT £8EH 051 f I OAN the
anong a plurality of transfer rates, for exanple, 212

-sankbpsr ek 1 24s kibgseatldisthei @t €Pr S3, Thie LONMMRL Lat & ORE
device that has becone the initiator selects a
fidglrdnist dreirad eletdcisdbul thdecoatedi ¢dat on Wik ehconeh ot
the plurality of transfer rates is to be - 47
se13iBPIEbheelectisrbon dvep 183t chorbea skF fhehdvancas to
for exanple.
- avold interference with the communication being performed by
ancther communicaticn device that is forming that RF field.
[{0115]

On the- other hand, if it is determined in step S2 that
no RE field has been detected, the process proceeds to step
83, where the communication device selects the passive mode
as the communication mode. Further, in step S3, 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-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



[0117] In step S3, the communication device as the
initiator further perforns predeterm ned
initialization processing and SDD processing, and the
process proceeds to step S4. [0118] Instep 4,
theinitiator isactivated (started) in the passive
node, and exchanges the command ATR REQ and the
response ATR RES with the_target that is in the
passive node. The process then proceeds to step Sypgpisss
[0119] In step S5, in a case where the initiator -
eeds . to chan a co ni cati on paraneter necessa
se{Ert LT O 1o OF7 or° exanpte, A FEAGT ans?er ¥ athy® -
[O{{p the current conmunication paraneter, the
Initiator selects the communication paraneter, and
ex t quﬁ : a t.he respanse ...
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parameter, and the process proceeds to s
spih Qe d 4k 54 LPamf, t R G E LS AL QP PELEOT 1B LaLR 54,
exchange (communi cation) based on a data exchange
[opr®t ocol for exchanging the command DEP_REQ and t he
response DEPRES with the target in accordance with the

.COmUBteRt isan pavcanetiesiatsal a6l eddivatRp @addt) in the o

after the data exchange is finished, - 48 S06P1566
paddievmuesss Pprdcestdarige st tpe SHomhan$tEPR REQ thed the
reéggégéuggR_RESrwith the target that is in the passive mode.
The process then proceeds to step S5.
[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 parameter, and exchanges the command PSL REQ
and the response PSL RES 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 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 85, and after the data exchange is finished,



exchanges the conmand RSL_REQ and the response RSL RES
wth the target and is deactivated, ending the
transaction. [0121] Wile comunication in passive

node is perfornmed in Fig. 12, it is also possible to
perform communi cation in active node. \Wen

per f or m ngconmuni cati oni nacti ve node, instep S3, the
initiator selects the activegnede as the

conmuni cation node, and further selects a transfer gggpi566
rate or the |like: Then, the process proceeds to step
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node. [0122 t IS case, a CcoO ni cation device can
{01gecone the |n|t|ator in response to a request from an
application, for exanple. Further, in response to the

rwﬁdﬁétdammﬂdﬂaétﬁﬂﬂﬂlﬂxﬁééghvéhﬁo&@”ﬂH”b%%&bQﬁed in Fig.
devi ce can, for exanple, select which one of

12 ,acty vies rmds_e; Pk dihe passiyer rode ¢<§mndzol@@tf&@piﬁda@§lve
t he comuni cati on node, and select (determne) the

. mode.angfrem . ratef o frlikd3 | corduttiaset i hedi rabovei vd heode, - in -step-— oo

initiator forms a RF field if - 49 S06P1566 no
S3 ,exther rial1 tRRtfde| ok liecforrred, acnilvd heodargetths

acti vat ed
communication mode, and further selects a transfer rate or
the like: Then, the process proceeds to step S4, where the
initiator is 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.
[0122]

In this case, a communication device can become the
initiator in response to a reguest 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 cohmunication mode, and select
{determine) the transfer rate.

[0123}

As described above, the initiator forms a RF field if



by the RF field formed by the initiator. Then, the
initiator transmts a conmand on the basis of the

sel ected conmunication node and transfer rate, and

the target returns (transmts) a response in the sane
communi cation node and at the same transfer rate as

those of the initiator. [0124] Further, instead of

i mpl enenting both the functiygns of the initiator and
target on the communication device, only either ofspepisgg
these functions can be inplenented on the

(of0) ni catj.on.device. Further, instead of inpl|lenentjn
1 R e o G at? oh htbs B9 {HeS pHREFTE. hbdE" sHERted
ti d on_ the.co ni cation device, only_either
by %%lee \g& t leegi te cpoorﬁ‘f%erﬁ1 gba¥ i %iﬁe mbie A be eXatit b e
iniE};q r I\il.efgnsrﬁ e{§ré '@&mﬁgné ho fil_}%/v lgalgsalré Ci) 1'::i g self’éctaed
escription WTT° be gi ven of "t he processi hy o? an

coﬁﬁﬂﬂﬂﬁﬂﬂi ﬂgég(%ﬂ& {fhﬁ§¥éPa§§%¥F.Q@getﬂgr€%§§§£ngeturns
y the ev ange

perfornmed conmmuni cat’i on ice to exc
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the initiator perforns an initia process, a

thd Nean QGeSS FOceeds 49 Siefe 2, twbefgit1heor.
communi cation node is set to the passive node. Then,

[0ty process. proceeds to step S13, where the initiator .
perfornms an initialization process and an SDD process
t 0 Fur@® h806 P106 e agle loge ti i Uerinsfielg naftey 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
protocol 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 512, where
the communication mode is set to the passive mode. Then,

the process proceeds to step S13, where the initiator

- performs an initialization process and an SDD process to



[0127] In this case, the processing of step Sl1
corresponds to the processing of steps Si and S2 in
Fig. 12, and the processing of steps S12 and S13
corresponds to the processing of step S3 in Fig. 12.
[0128] Thereafter, the process proceeds to step Sl4,
where the initiator determ nes whether or not a
request for attributes is g be nmade to the target.
Here, the termattributes refers to information onyg6p1546
the specifications of a comuni cation device,
| es of ich include the transfer rate that can
Se%%p%aid?ﬁﬂnﬁ CFhE2EBmuni cati on device, the
[Oggfglatlon schene, and ot her such comuni cation
meters related to conmunication. [0129] If it is
det = ned in st Sl4 that .a re st f attributes
|slﬁo[g © bceasrree(dgﬁ'{oqnnocﬁss jet |© tepPr 852:133]55 Iblf’ oaEdlE to
théﬁ?f%é%@é%é &@?éﬁ #%esi”éﬁaaéﬁrlﬁeﬁigr”§z HEhe

nication wt e target Tn accor dancé g

pr&é@é’é@ng Psptocohs dPenynhe ﬁ”@&?f‘ésé@ﬁ&énﬁot?hétep

S13 and” subsequently, S|n1 ar processing I's repeated.

prdd3ding ldristés detennkned im step S14 that a request
for ?rlbutes is to be nmade to the target, the

~[oprorcess..proceeds - .51  SOBPL566. to.step. 516, -where..

the initiator transmts a command ATR REQ
- 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 a

communication device, examples of which include the transfer

-rate that can be handled by the communication device, the

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 S$13 and
subsequently, similar processing is repeated.

[0130]
If it is determined in step S$14 that a request for

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



thereby making a request for attributes to the target.
Then, the initiator waits for a response ATR RES to

the conmand ATR REQto be transmtted fromthe

target, and the process proceeds to step S17, where

the response ATR RES is received. Then, the process
proceeds to step 518. [0131] 1In this case, the

processi ng of steps S16 ands$1Z corresponds to the
processing of step S4 in Fig. 12. [0132] In step Skpi566
on the basis of the response ATR RES received from

tqg ta 9 t inh step 517, .the initiator , determ nes
tovﬁh GherTor HOETE Eh€or’rﬂﬁﬁrlé£f’|roﬁr6§rsﬁﬁ‘§tsera qpEand £TR_REQ,
exa a transfgr rate agyge chan
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target, steps are’s |ppe he process

nﬂﬂ&§§§d§otgtéﬁe§1$22wheggl%ﬁh s %ns% %ﬁ%?%ghn%%'fECelved.
step S18 that the trans rate be changed,

Thdrs, i EXEPLe pihededders & ér@nsfer rates Ot her
than the current transfer rate which can be handl ed

~[0l®1both the initiator and the target, and the .. ...
transfer rate used for conmmunication can be changed
fram tthe s e, SAMRL PG ceFimRNtoft rangfersratand Gl
hi gher transfer rate or a | ower

corresponds to the processing of step 5S4 in Fig. 12.

[0132]

In step S18, on the basis of the response ATR RES
received from the target in step S$17, 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 3818 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 rate used for communication can be changed from the



transfer rate for the purpose of achieving faster

communi cati on or enhanced noi se resistance, the

process proceeds to step S19, where the initiator
transmts a command PSL_REQ thereby requesting the

target to change the transfer rate. Then, the

initiator waits for a response PSLRES to thecommand
PSLREQ o0 betransmitted fremsphe target, and the

process proceeds fromstep S19 to step S20, where dd¥r1566
response PSL_RES is received. Then, the process

roceeds to ste S21. te Sﬁé, thg initiator
Uk Ahges AR T o |%%t?o E?ﬁ faPSTehatats, OFof lower
f t th K d
er IR hrea%%ifp%%;%@ BEiepdhE OF S5 e S 'eﬁa%%%” and
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step S22, the initiator orns dat a exchange, that
coriifan@Xedrangen of + § e 160 npedde DEPL REQ, and £ C T £3PON3Rge th
DEPRES, With the tgfget in accordance %A? 9€ ©

traxehangeaty ot oodn, {8 36)itDatbiSwEoEE, féfea response
processi ng of step S22 corresponds to the processing

- PSIOfRES e Sthé nednigand 2SOl ] to- 63+ SOOEND66ed A LS the o

data conversion is perforned in step 522, the
target, and the process proceeds from step S19 to step S20,

where the response PSL.RES is received. Then, the process
proceeds to step S21. In step S21, the initiator changes
the communication parameter, that is, for example, the
transfer rate or the like in accordance with the response
PSL_RES received in step 520, and the process proceeds to
step S22.
[0134]

In this case, the processing of steps S18 to $21
corresponds to the processing of step $5 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]



initiator proceeds to step S23 or S25 as necessary.

[0138] That is, when the initiator places the target

into a deselected state, the process proceeds from

step S22 to step 523, and the initiator transmts a
command DSL REQ Then, the initiatorwaits for a

response DSLRES to the command DSL _REQ to be

transmtted fromthe targetsgnd proceeds from step

S23 to step 524, where the response DSLRES is SO6P1566
received. The process then returns to step S13 and

su uently, simlar processi I S, repeated. %2013 ]
ORI EREE GaRICARION it BORIATAES: 0 Rueat 547 /e
. the.co ni cation wth t arge t he process
lnlp@oacteoedsp rforcoerﬁdss?ceop P P;gzit%% %ZZ%,a‘?Aﬁgercee % tofmand
[01%-8% REQ is transmtted. Then, the initiator waits for
a response RLS RES to the conmand RLS REQ to be

tr i t:t.ed e .tar , ro h
b SRR AT Rk S, 0RO o

deJERANSE I EIHS sl e b r S tfl%rnpré)c‘[:@ﬁSSZZ to step
returns to step SlII' and subsequently, simlar

S23r eERESIHY dirSi HieRest athandditdl]a |dbrdtrtd anse . REDE  Then,
processi ng of steps S23 and S24 and the protessing of

- thestigps iSAp ranth 1526 f0Of 1L Sbie Y. ARPeasSinY &mmand - -~

step S7 in Fig. 12. [0141] 54 S06PI566 As descri bed
Dsialr®mge,td hepassinenimpdel cysminiicatiafyet 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 initiator completely ends
‘the communication-with the target, the process proceeds from
.step $522 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 525 to step S26, where the
response RLS RES is received. Then, the process returns to
step 811 and subsequently, similar processing is repeated.
[0140]

In this case, the processing of steps 823 and 524 and
the processing of steps S$25 and $26 correspond to the
processing of step S7 in Fig. 12.

[0141]



according to NFCIP-1, the SDD process descri bed above

wth reference to Fig. 8 is perforned. [0142] That

is, in the SDD process, a communi cation device as the
initiator. transmts a polling request frane (Fig. 9)

as a.command including time slot information TSN

related to tine slots. Further, a comunication

device as the target receiggs~the polling request

frame fromthe initiator, and on the basis of the gpgpisgs
time slot information TSN included in the polling

request frane, %@{ernines the time s|ot for

tr s AEETHE S F019% g e dhoiRiey i FPHEEF S I hat
ol i re fra b random nupber R At the .
el & Whetet] moar e D PO REs L oRar Che forbAte bt
] t . pold i e frame (Fig. 10
refuén%}ﬁ% n‘%’ ¥ cﬁ%) ?%Fé?%%?ﬂg? at | degt i es 2 he
[otgrget. Then, the initiator receives the polling
response frame fromthe target, and thus acquires the

NFehR+0f; <t he it angetsmnd,ifdentd fi aal- { :
basi s oflSt he NFCID. [0 4113] Aé\ftéare%t he é{D%ééngelo%ne;q%le% as

thaleisoird et @boven divi £ 4 nd shed) 1 dat fegexshapgenof (Fegl 9) as
data is perforned between the 1nitiator and the

~a. dangatd binasidihd egliest s Boe - 1espanseidh angs sl atdateo

exchange protocol, that is, the command DEP REQ and
tindeslatesporBerDEPRES: | dodrghi ddt ion S8 vB0EPAS66he target
reééﬁgzgthepolling request frame from the initiator, and
on the basis of the time slot information TSN included in
the polling request frame, determines the time slot for
transmitting a polling response frame in reply to that
‘polling request 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 (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

response DEP RES in Fig. 11.



The data exchange protocol refers to a nethod
(protocol) for establishing a connection by using the
NFCI D2, and carrying out data exchange with a
specific party. The NFCIP-1 also provides for a frane
retransm ssion procedure. [0145] As.described above,
i n passive node communi cation, by taking situations
where a plurality of targetgsexist around the
initiator into consideration, an SDD process using ggspis66
time slots is perforned to |dent|fy the plurality of
e and then exchange of real data is perforned
[O%égﬁeen the initiator and the target. [0146]

f%ﬁﬁ% |n SS|ve (E%nnuglcat;$n accqgv%ng to
p%§£§?§f_|§ gpggtﬁgligh for exanp ;%e ypllcatln when 2,
o 1 c 1on Pgthqg NEFCID

hsEQhes presence oP onIy one targe

an&%’%&ﬁ%e&t%sg?orm dm%@é af oLy gngﬁégfg gﬁﬁ&@gge Ofhe

real data”is per ween the |

NFE RS Ota1 ASCOF SN NGL Y, fofnap9§§ﬁ¥erQPg§n§ﬂ§Eyﬂbﬁ F9B8edure.

according to NFCIP-1, up to a certaln anount
[oxoiuni cation tinme is required even when, for
exanple only a small amount of data is transmtted

from ddwertitfegtadddrd,hed Ridd atves .md @ Afdmmdfr iGathon, -
'shows the communication tine required for - 56

taMiﬁﬁ?ﬁﬁﬂhaﬁi@msnwhét@garﬁhmrﬂﬁiayf@@ntéhgetﬁrgﬁlstoaround
' the initiator by

the initiator into consideration, 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 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 tafget. Accordingly,
in passive mode communication according to NFCIP-1, up to a
certain amount of communication time is reguired 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



passi ve node communi cation according to NFClP-1.

[0148] It is assuned that communication in passive

node is perfornmed between the initiator and the

target at a transfer rate of, for exanple, 212 kbps.
[0149] As described above, in passive node

comruni cation, an SDD process is perforned first.

[0150] In the SDD process, skirst, the initiator

transmts the polling request frame shown in Fig. $episee
The size of the polling request frame becones nm ni num

when. t.he preanpl field is 48 bits long. That is, as
Erahdn i]i;‘*—.arﬁ,de%ta PR g F eb@ESEt f FAnkRE nbPhibkatar by

i f. 48 Dbi 6
pa AN | Sl S Sl Gr oo IR ERE S L% et

[of4g@l d of 8 bits (1 byte), a payload field of 5 bytes,
and a CRC field of 16 bits (2 bytes). Accordingly,

when tihe Jurean € Hdrel dy ﬁ%%é%f&h!fﬂ%ﬁﬁ#{ﬁ% Eﬂ&&%cgs

the polling request frame becones mni 9

perd@fed therddde 1R £0i L 06 LEARSARE 14 D8 & PRL! L NGransfer
request frame of this mninumsize, 16 bytes, at a

ratid afsf efor afsear@fle 2121 K &s approximately 0.6038 ns
(= 16 bytes x bits/ 212 bps). [0151] - 57 S06P1566 -

{01As3descri bed. above with . reference.to Fig. 8, .in.the.. ... ..

SDD

As described above, in passive mode communication, an
SDD process is performed first.

[0150]

In the SDD process, first, the initiator transmits the
pelling 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 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 reguest
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]



process, after the initiator transmts a polling

request franme, following an interval of 512 x 64/f0

as the predetermned time Td, that is, approxinately

2.4 s, atine slot whose width (tine) T, is 256 X

64/f0 seconds, that is, approximately 1.2 ns, is

provi ded. [0152] Now, consider a case where the

target transmts, at the _tigping of the first tine

slot #0, a polling response franme in reply to a gpgpisgs

polling request frame fromthe initiator. In this

case, after, theéﬁ{ansnts ion of the polling request

fr FHEGh AR OM I A SRREe 119 15 nf rani the SDD

I nterval ..of roxi mat el .4 s, as the edet er m ned
DT QI 7 TOER b S O BY  EP PO P ERbbCE. Franest

t (.S rted. IO ] ' t.he ,si ze of
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t
a. polli'ng reques he” st ze of " o

g S e A SPGB gy & pime
s1olHde neauast (f fade +ncludes; g Fasm%fgb!ssc%alsg 9%}@%?%3,

bits (6 bytes) or nore, a synchronization fireld

appid:finde BytES) md, | 2O RFigtd of 8 bits (1 byte), a
payl oad field of 17 bytes, and a CRC field of 16 bits

[0X=2ytes). .. Accordingly, when the preanble field is. 48 .. ... .. .. ...

bits long, the size of the polling request frane

betlowes conziiden al 2Ge Wik rSHRLYGG gy ttaSnsiiiecd, M the

required for transmtting a polling request
timing of the first time slot #0, a polling response frame
in reply to a polling request frame from the initiator. 1In
this case, after the transmission of the pelling request
frame by the initiator is finished, fdllowing an interval of
approximately 2.4 ms as the predetermined time Tg,
transmission of the polling response frame by the target is
started.
{0153]

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 includés 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

-0f 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



frame of this mninmumsize, 28 bytes, at a transfer
rate of 212 kbps is approximately 1.05668 ns (= 28
bytes x 8 bits/ 212 kbps). [0154] In this way, a
pol ling request frame and a polling response
framear eexchangedbet ween the initiator and the
target, and the initiator acquires the NFCI D2 of the
target, which is included kg the polling request
frame fromthe target, thus ending the SDD processyygpisgg
[0155] Now, consider a case where exchange of the
comma TR REQ and the_.response ATR RES (steps S16
DY tiFitr Sgl%es TR 50 1597 oL R Bt Heth Bot ieeh 1He fequest

e TR T
23098 S yls BEUMITS S0 Lol sratle 100

bitddhdiAatg, by the response DEPRES. In this case, as
describe&)above with reference to Fig. 6, the interval

[ofathe tinme Tdelay, that is, 256 x 64/fe seconds or
approximately 0.038 ns nmust be all owed between

frameshiACeRigi ROIRH1 1R Addiudsdt Grdnansid ts Jde i
conmmand ATR_%%Q ug%% eP%%sgﬁ%f ther‘tine Tdeigiaffiﬂg

redgtndd aNSMs S0 fcitampid v vesueste f 1B aBYr 1€l the.
target is finished. [0156] 59 S06P1566 In this case,

tamgpomr dimy e NRGHdt ot hec@izee OFtHONFCID2 of the target,

which i1s included in the polling 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 S16 and S17) 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 822} is performed so that, for
example, real data of 8 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 Tgeiay, 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 Tgeray after the transmission of a polling request framé
by the target is finished.

[0156]



frame of the command ATR- REQ becones m ni num at 27

bytes when the preanble field is 48 bits |ong, and

data called general bytes that can be included in the

payl oad field (Fig. 7) of that frame is O bytes |ong.

[0157] Assum ngthat---(thefrane of) the conmmand ATRREQ

of this mninumsize, 27 bytes, is to be transmtted

fromthe initiator to the target at a transfer rate

of 212 kbps, the tinme required for the transm ssi ofhgpisgs

|s approxi mately 1. 10189 ms (= 27 bytes x 8 bits/212
receives the conmand ATR REQ

i) %%015%#%%%;%5 5 gafttoerN%ﬁl% iing i e e
0
fr?@%ﬁ%%] X ‘mggyé%ﬁgé— & nate i f%gm%%gﬁgn%Tﬁi¥fes
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fireld 1s 48 ong, ata ca

) tdateiean %m@ciy®%§&§% ??\yl oad field (Fig. 7) of
that frame is 0 bytes |ong. 0160] Assum ng that (the

[ofgame of) the response ATR RES of this m ninum size,
28 bytes, is to be transmtted fromthe 60 S06P1566

::(gmg;esﬁ;trrﬁelgt h@athi tht Fragle &) ated ol WTRREEQ of -
thls[ﬁinlmé; 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 bits/212 kbps).

[0158]

The target receives 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.

[G159]

- 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 transm ssion is approxi mtely
1.0566 ns (= 28 bytes x 8 bits/ 212 kbps). [0161] The
initiator receives the response ATR RES fromthe
target, and after waiting for the tinme Tdelay (=
approximately 0.038ns),transmtsthe command DEP REQ
of a data exchange protocol to the target. [0162] In
this case, according to NECkR-1, the size of the
frame of the command DEP_REQ becones m ninum at 16
bytes when the preanble field is 48 bits long, an
a .called . user data bytes that can be included i

dat n
Largel 581 W SRR Y ) thRne et F3keeCt 2 B2 biees, the
.| ong. [.0163] um,ng that (the frame of),the co
e M S M i SRATIE 6L 08 6L Byt oA e g 10566
tra ' f t:she ;Apitiator to the target at a
e t(lrra@egr)}treegsi eJ ?%fnszlh;f/kéo%s,kkf%se) “tinme required for the
gftd@ansm ssion is approximately 0.6038 ns (= 16 bytes x
(0141 .
8 bits/ 212 kbps). [0164] The target receives the
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taddeanSrae M eapansey DEPR i c nd
Eif%ﬁ?he initiator. - 61 SOGE%g%gtu?%i%ﬁan? aPpEoRERately
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-.0.038 ms), transmits the command DEP-REQ-of a data exchange- -

protocol to the target.
[0162]

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.

[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 Tgeiay (=
| approximately 0.038 ms), transmits the response DEP RES to

the command DEP_REQ to the initiator.



At this tinme, as described above, in a case where the
target transmts real data of 8 bytes to the initiator
by the response DEPRES, according to NFCIP-1, the
real data of 8 bytes is included as user data bytes
in the payload field (Fig. 7) of the response DEPRES.
Further, the size of the franme of the response DEPRES
including the rear data of &1 bhytes as user data bytes
in this way becomes mininumat 24 bytes when the gpgp1566
preamble field is 48 bits long. [0166] Assunming that
[0 @QF frame of) the response DEP RES of this m ninmm
% 24 bytes, is to be transmtted fromthe target

h t t t f t f 212 kbps
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exchange of the - 62 S06P1566 real data of 8 bytes.
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.

-[01e8]

Therefore, according to passive mode communication, a
communication time of at least approximately 7.7%94 ms (=
0.6038 ms + 2.4 ms + 1.0566 ms + 0.038 ms + 1.0189 ms +
0.038 ms + 1.0566 ms + 0.038 ms + 0.06038 ms + 0.038 ms +

0.9057 ms) 'is required for performing data exchange of the



[0169] Next, as described above, in passive node
comruni cation, by taking situations where a plurality
of targets exist around the initiator into
consi deration, an SDD process using tinme slots is
performed to identify the plurality of
targets, therebyidentifying(discrimnating between) the
targets existing around thegpnitiator. [0170]
Therefore, in passive node comunication accordi ng dfsp1565
NFClI P-1, the SDD process is always perfornmed even when
FClP-1 i lied to, for exanple, an application
re%%ﬁ%%tad%guﬁggy%%%'presence of only one target that
[ nicates wth the initiator, and then exchange of
real data by a data exchange protocol (through
e ng f P REQ__and_t he response. . .
RS St Seen FReT REPTE( of TaRdEHES (i Eor figtanication,
; J I c n_appli LO
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never comunicates with a plurality of target
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target that becomes a target conmunication party wth

taddeecd nithatasy. Theref oyengi tdiSchohi NEEes§apytwbon) thee .

initiator to identify the target as a target 63

- ta 1S8R 5661 s tomgruat et d orthat h ¥t sanee. there is only one
such target. In

[0170]

Therefore, in passive mode communication according to
NECIP-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 by a data
exchange protocol‘(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 one 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



addition, the problem of collision, whereby responses

are transmtted sinultaneously froma plurality of
targets, does not occur. [0172] Exanples of an
appl i cation which assunes that the initiator

communi cates w t honl yonet argetinclude one in which a
R'Was the initiator is installed at the gate for

entry to an attraction i n-ag3apusenent park, an IC

card as a target, which functions as a passport gspgp1566
(ticket) for using the attraction, is issued to the

colfiiafitod Jodf) e olodhe (RESEREbpls,heckeseat 1,
d i i nf ' th {
s FALS, AT PO LR19E B P B0 M BEESICEL oo are

; e one t
e L A R LT o R REERP N P pr i Bes, coes
nottas&uFeal data indicating the expiration date stored

inthe ICcardis transmtted fromthe IC card to the
[ORMW and the expiration date indicated by the real

data is checked by the R'W [0174] In the case of an
apExaeailieen ofhieh agsummes itdiatyHie d4ddneéd Mhat the

communi cates with only one target as described above,
~initthiersor scormuretch tos iwert | dryl @ ded gt rgat t hec B - 064 in -
S06P1566 process. Accordingly, provided that exchange
whigfh redt/Watsa 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.
[0173]

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 SDD



is perforned by using the sequence of the SDD process

as it is, the data exchange can be perfornmed in the
following manner, for exanple. [0175] That is, as

descri bed above, although the current NFCIP-1

speci fies that thePadof8bytes in the payload field of

the polling response frane in Fig. 10 nust be

ignored, a case is now consikdered where data exchange

of real data is perfornmed by using this Pad. [017&ggp1566
In this case, the exchange of real data of 8 bytes

[ ith f 9. b
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. ' ' ' i 8 t .
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marded S ﬁ§§q5@%@jgﬂ as in Fig. 14, comunication is
performed between the initiator and the target at a

[ot7rsinsfer rate of 212 kbps in Fig. 15 as well. [0179]
In Fig. 15, as in the SDD process in Fig. 14, the - 65

SO6RET66 s,i Rist idatseir ieanNHPdwe t e PJd G He @ifsStent
frame shown in Fig.

. .NECIP-1l..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.

[01771

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



9. Provided that the size of this polling request

frame is the mninumsize of 16 bytes as descri bed

above with reference to Fig. 14, the time required for
transmtting the polling request frane having this

m ni mum si ze of 16 bytes at a transfer rate of 212

kbps is approximately 0.6038 ns 16 bytes x 8

bi ts/212kbps). [0180] As-descki bed above with

reference to Fig. 14, after the initiator transmt&@is66
polling request frame, following an interval of

infPRE a4, e e hEnB LRLEL Pt My T i
9.?“?r¢§?&g@vé tﬂgl§}ie &P E%Q &éllfﬁ?ugéggegga%rame is

) e target transm ng-response
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initiator at thetlmngo I rst tine
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by the initiator is finished, followng an interva ?
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transm ssion of the polling response frame by the

at targedndfer staid sk 1 048Rbps | 1s shoptékbea o1 €d). 6038 ms (=
however, that in Fig. 15 the target places real data
.16 dsytdee >Pe&j.l:uft98/23];£ deopa) .t he payl oad - .66 ..S06P1566.
field of the polling response frane (Fig. 10).
[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
" Tq, @ time slot whose width (time) T; is approximately 1.2 ms
is provided.

[0181]

In Fig. 15, assuming that, as in Fig. 14, the target
transmits a polling response frame in reply tc 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 T4,
transmission Qf 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



[0183] As described above with reference to Fig. 14,

the size of a polling response frame becones m ni num

at 28 bytes when the preanble field is 48 bits |ong.
Further, the tinme required for transmtting the

pol I'ing response frame having the m ni num si zeof 28

bytes at a transfer rate of212bps is approxinately

1.0566 nms (= 28 bytes x 8-bikst212 kbps). [0184] In

the present case, since real data of 8 bytes is 306P1566
included in the polling response frame, the initiator

. ' l1 f h [
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[0 %ﬁfefore in a case where a polling response frane
% 10) is used for data exchange of real data, a
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initiator - 67 S06P1566 comunicates with only one
is tegmgeixindierley ils. Moo theaesl (© 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 polling
response: frame transmitted by the target.

[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.
That is, it is possible to shorten the communication time.
[0186]

In the case where it is assumed that the initiator



identify a target in the SDD process, so a NFCI D2 for
identifying a target needs not be included in the

polling response frame (Fig. 10), either. Therefore,

in the case where the polling response franme (Fig.

10) is used for data exchange of real data, real data

can be placed also in (the portion of) the NFC D2 of

8byt es inthe payl oadfi el d-ok7 the polling response

frame. While the |eading byte OlH of the payload gggpis6s
field of a polling response frane (Fig. 10) indicates
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maxi mum of 17 bytes of rea y neans of one
wheP@ HHY gaspense-ddimse [H488] (Hefe.1dheidnde@f ror data
conmuni cation T n which, as descri bed above, data
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pol I'ing response frame by using the sequence of the

. pordbbn prijcess aFdIDI Hf IS befeas riad die asafheaSI AR 0f oo

node. [0189] Fig. 16 shows an exanple of the
thec grflilguratiempoofsea Fre8: . SOER1IG66G he dmait@thwie 01H of
systemthat is capable of comrunication in
the payload field of a poliling 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} 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 17 bytes of real data
by means of one polling response frame.

[0188]

Here, the mode Qf 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.

[C189]

Fig. 16 shows an example of the configuration of a



simpl e node (near field comunication), in addition to
the near field communication conpliant with NFCIP-1
[0190] In Fig. 16, the communi cation system i ncl udes
conmuni cati on devices 11 and 12 that can perform
comuni cation conpliant with NFCIP-1, and comruni cation
in sinple node. [0191] It should be noted that in the
enbodi ment shown in Fig. -16g for the sinplicity of
description, it is assumed that of the passive nodgepisss
and the active node, the comuni cation devices 11 and
|:mpl.ement_only the passive e wth regard to
co“%iéélg)alt](%g?es Sgtn I?g{}?aeg 40 %%p%%fi%eg\%a‘ﬁ%%‘f‘%gﬁ?atlon in
- r ' 0 ni (.on.i.n. sive e). [0192
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that I i ' nctions
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[o1@4fputting an -electromagnetic wave by itself and
nodul ating the electromagnetic wave, and the
CoMmUmiGat @) deM cRmkdin ffRGIIONS QY @ 1thhee d ar get
that transmts data by perform ng |oad nodul ati on on
contm el aciigrorgneid £ Mavend out ptided-dy poerdnhti ator.
[0193] 69 SO06P1566 |In the comunication system shown
commurBicrt itG, ddmpliant with. NFCIP~1, . and communication in . -

S1

e}

simple mode.
[0191]

It should be noted that in the embodiment shown in Fig.
le, for the simplicity of description, it is assumed that of
the passive mode and the active mode, the communication
: deviges 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 load modulation on the electromagnetic wave
outputted by the initiator.

[0193]



conmuni cati on device 11 serving as the initiator and

the communication device 12 serving as the target

perform either passive nobde conmunication or sinple

node conmuni cation to perform data exchange of rea

data. [0194] Next, Fig.
17showsanexanpl eof t heconfi gurati onof the

comuni cation device 11 sergiong as the initiator shown

in Fig. 16. [0195] An antenna 21 forms a closed | afkp1566
and outputs an electromagnetic wave as electrica

t flow th h t i.l changes. F her
ol a6t el e P B ATt ok et &1 e
ef i.C. . | n hrough _t coil,.serving.a
e G ST kPange. Y ohb8Y = PizcPuryTERE, 78R Sae
] : j cal f ' h .
o i SO oS e g 10 LGt B g eher
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peStppl it £ romiliegs egei ving geesion 22, and supplies
t he denodul ated signal to a decoding section 24. The

[01erjodi ng section 24 decodes, for exanple, a Manchester
code or the like as a denodul ated signal supplied

froextthe Fidenddulsidwiy e ediaep 123, 0 Anthsuppl i Rfutdteion of o

data obtained by - 70 S06P1566 the decoding to a
thalatannpriocessioy decic®nl PSserving as the initiator shown

in Fig. 16.
[0195]

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

{0196]

A recelving 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



[0197] The data processing section 25 perforns
predeterm ned processing on the basis of the data
supplied fromthe decoding section 24. Al so, the data
processi ng section 25 supplies data to be transmtted
to anot her device, to an encoding section 26. [0198]
The encodi ng section 26 encodes the data supplied from
the data processing sectiony35-into, for exanple, a
Manchester code, and supplies the code to a nodul atdgubis56¢
section 28. [0199] An electromagnetic wave out put
section, 27 supplies the antenna 21 with_electric

the FEATi TS Al oI iy PRRCSRTeRAasaqt oD ?adiate (an

[Ofgﬁftronagnetic wave as) a carrier wave having a
predet erm ned single frequency f,. In accordance wth
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processi ng section 25.
[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 for 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
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 electromagnetic wave as
a modulated signal obtained by modulating the carrier wave

in accordance with (Manchester code obtained by encoding)

data outputted to the encoding section 26 by the data



[0200] As the nodul ation schenme in the nodul ating

section 28, for exanple, anplitude shift keying (ASK)

can be enployed. It should be noted, however, that

t he nodul ati on schene in the nodul ating section 28 is

not limted to ASK, and it is also possible to enploy

PSK (Phase Shift Keying), QAM (Quadrature Anplitude

Modul ation), and the |ike~ Fhe- nodul ati on factor of

the anplitude is not limted to nunerical values sifdbi5gg
as 8%to 30% 50% and 100% but a suitable value nmay

rbe se“$cted OZQ% A control section 29 controls
P %ﬁ c%%'%o%%?F Wity th conmuni cati on device 11. That
t he control sectlon 29 is configured by, for

exéhple a CPU (Central Processing Unit) 29A, an
EE El I P nnabl
o
A
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It Bhdlnekse cansdd f uidng, & he @19%“81'1&% QR deviges dlefndin
ot her various Kinds of processi ng. e EEPROM 29B
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data that is necessary for the operation of the CPU

- als29Aod M) tA aesles REK processesh et f veprdy by dhve -
CPU 29A by - 72 S06P1566 executing a program can be

(Queetfaormssl Anpbkikolda Neyuldiaton), 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.

[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 like. The CPU 29A executes a program stored in the
EEPROM 29B, thereby performing contrQl 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 292 by



dedi cated hardware is provided in place of the CPU 29A

and the dedicated hardware perforns the processes. In
addition to being installed into the EEPROM 29B in
advance, a program to be executed by the CPU 29A can

be tenporarily or permanently stored (recorded) in a
renovabl e recording nedium such 'as a flexible disk

a CD- ROM (Conpact Disc Read72(nly Menory), an MO

(Magneto Optical) disk, a DVD (Digital Versatile gpgpi566
Disc), a magnetic disk, or a sem conductor nenory,

and .can be provi ded as so-call ed packaged software.
xR o ST 0t i RO BEE 0 b AP R {GAY hehat

.OQHHQQ tion device 11 by near field c ni [ to
decgle i nstcha }11 ed it t%reo%ﬁ%gaf%z‘bg?%l% (g]g\sl\e?gA and
y i ' i re ower_to he .
e A e A o8 R e B B aaition
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ko ﬁfér?erggeslh%gvaanlgf%gh)g%nﬁwgf%g%%% Ms%%%i%ﬁnéz@&%gﬁ?'r 0 _sprogram
to tlchae_éiléiiﬁ/ﬂéiil%dy bl kspy C@@téér&'%é‘gtéﬁ?of Pl Gation
device 11, and representation of Iines showng that
perithdiVBf SRy secddaled0 sHPP! i8R vAONEI rd &t dieng
i ndi vi dual bl ocks constituting the conmunication

_mediewi Cesukdh are DN lid:eih hecailse, theyDreo cosmpicateisberead

drawi ng. - 73 S06P1566 [0205]
Only Memory), an MO (Magneto Optical) disk, a DVD (Digital

- Versatile Disc), a magnetic disk, or a semiconductor memory,
and can be provided as so-called packaged software.
-Furthermore, the program can be transmitted toc the
communication device 11 by near field communication to be
installed into the EEPROM 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 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

complicate the drawing.



In the above-descri bed case, the decoding section 24
and the encodi ng section 26 process the Manchester
code. However, the decoding section 24 and the
encodi ng section 26 can selectively process not only
the Manchester code, but also one of plural types of
code such as nodified MIler code and NRZ(Non
Returnto Zero) code. [02061y3The contmuni cati on device
11 configured as described above functions as the gggpisgs
initiator as the control section 29 controls the
H)kggividual bl ocks of the communication device 11.
% 07] That is, in the communication device 11 as the

in&%i%%%raggg%ﬁdg§@¥¥ﬂ i'g%énﬂﬁh#figﬁgﬁﬁﬂﬁ!%%9%%%? 24

el ectronagneti c wave ou pﬁi S€ct

and@NhENNG, oo VY t%ac?hgﬁr%g rﬁiéclf)éeee%‘é {0 nff‘ifr!lgh"‘és” L ihe de-

antenna 21 to ctromagneti C wavé as

Howedfd ere Miaves avi iy & @{&geﬁfr%@%é'é}%EdIﬁEQE&@E%on 26

f,. Accordingly, an electronagnetic wave as a carrrer

canhauel dAinRau) sl by &lot Sonl R0t Qb {&pmthe %ﬁq%t

21. [0208] Further, in the comruni cation device ,

aldderdatef JInOees Sifg Sest | QU251 8etPpd d 65o 88t fed uPEler
transmtted to the target, to the encoding section

cod2b.anthelFm ciim Rt oo 26 74 SEP1566  .encodes the
data supplied fromthe data processing section
[0206]

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

[0207]

That is, in the communication device 11 as the
dnitiator, 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 wavé (unmodulated wave) 1is
- radiated from the antenna 21.

[0208]
Further, in the communication device 11, the data

processing section 25 supplies data to be transmitted to the

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



25 into a Manchester code, and supplies the code to

the nodul ating section 28. In accordance with the

signal supplied fromthe encodi ng section 26, the

~nmodul ating section 28 nodul ates the carrier wave as

the electric current supplied to the antenna 21 by

the el ectromagneti c waveout putsection27. This allows

the antenna 21 to radiate ap el ectromagnetic wave
obt ai ned by nodul ating the carrier wave in accordaff®i1ses
with data outputted to the encoding section 26 by the

en%o&%sner*fegf%i' 0018 et R Rt meeoT A 1@ seCt fon
th

25 HHEL Cl‘é@ et Sedd, Mna i onll s %/aﬂa%ecwg%? the

modf RGN, 1935 IROUGL1 o b recelying pertlon 22,

out put correspon o el ectric curr

ooffRa s, il et e o L o

the target, tot atlng Sec

se&ﬁ@ﬁ@@%d&la&% R} %Pﬂé@%@v@%@%@%?@c@?ﬂ: he

S|gnal supplied from the receiving section 22,

fpghedamd at sk o s Hnad %yo @q@e&péiwgoﬁ&&&é@fc

24 The ecodi ng section 24 decodes a Manchester™ code
~wav dutpdt keedsieh stonal risuppli Bslis fEm dd€enna 21 to- -

dermodul ating section 23, and supplies the data
radibtta red diyedtheontenosti g Wavd heb i e Priogassdibating the

section 25. The data processing section 25 performs
camriedetwervd ned acctr dBOPIEG6 (aiotessimgtoad the blasi s

of the data supplied fromthe
~encoding section 26 by the data processing section 25,
‘thereby transmitting data to the target.

[0209]

- 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 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 supplies the data

obtained by the decoding to the data processing section 25.

The data processing section 25 performs predetermined



decodi ng section 24. [0210] Next, Fig. 18 shows an
exanpl e of the configuration of the comunication

device 12 serving as the target shown in Fig. 16.

[0211] An antenna 41 fornms a closed | oop, and outputs

an electromagnetic wave as electrical current flow ng
through the coil changes. Further, electrical current
flows through the antenna 4% as magnetic fl uxes

passing through the coil serving as the antenna 4Lkggpises
change. [0212] A receiving section 42 receives

el ectrical current . flow t hrough the, antenna 41,
PrGGRFBNBAS THE LRSS (hotlF d7 1y SERET bRA 45r e

denmpdul ati,ng s ion 43 perfornms ASK denodul ati on or
d??ﬁu&ﬁ?l&?%ﬁﬁh%ggéignal supplied fromthe receiving

[O%¥5¥ion 42, and supplies the denodul ated signal to a
ecodi ng section 44. The decodi ng section 44 decodes,

f Olyegranpl; I| Zl hRS e C?g%grg)ul]%r & dd k@or@igjﬁt’atainoal of

si gnal "sup fromthe ating section

theS URRInh s d e dat et al i}fds@ﬁ’vfl%,e] gdecoding,1 9.2 dal@d, in

processi ng section 45. [0213] e. data processing
Figectd.on 45 perforns predetermned - 76 S06P1566

processing on the basis of the data supplied fromthe
O L] e e e+ e

An antenna 41 forms a closed loop, and outputs an
-electromagnetic wave as electrical current flowing through
the cecil 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



decodi ng section 44. Also, the data processing section
45 supplies data to be transmtted to another device,
to an encoding section 46. [0214] The encodi ng
section 46 encodes the data supplied from
t hedat apr ocessi ngsecti on 45into,for exanple, a
Manchester code, and outputs the code to a | oad
nodul ating section 47. [02%5%] - The | oad nodul ati ng
section 47 changes, in accordance wth the signal gggp1566
supplied fromthe encodi ng section 46, the inpedance
en .vi ew n coil serving,as the gftenn

Pr%eessold}%l%regt% S e | h N e Al S B S gehl O

deqRTRE A0Bh Mo Ao et Tonighe Peovana ng grotlon 45
t h

Su@lﬁsﬁédéﬁ@' tQ’he 8¢ L IRSAANCE DN ML ENLPOALPEE0 Lo an

encLuY ddhe At enpa 41 al so changes. Accordingly, the
carrier wave as the el ectromagneti c wave outputted by

[odig other device is nmodul ated (load-nodulated) in
accordance with the signal supplied fromthe encodi ng

seqhieOR B d iaRd dhe idat a PuWHrEdead de the £nagdiNtd from

section 46 by the data processing section 457is

~thd rtsnigdete s oiddese @t hed  ABVigeo pUEPHLt bk BGp1EL a -
el ectromagneti ¢ wave. [0216] - 77 S06P1566 As the

Marrchtd e arpdehedred i suthet 4 odte noskik atd ng Sesdimddulating

section 47.
[0215]

'The load modulating 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 ancther 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 device outputting the electromagnetic wave.

[0216]



47, for exanple, anplitude shift keying (ASK) can be

enpl oyed. It should be noted, however, that the

nodul ati on schene in the | oad nodul ati ng section 47

is not limted to ASK, and it is also possible to

enpl oy PSK (Phase Shift Keying), QAM (Quadrature
Anplitude Mbdul ation), and the like. Thenodul ation

factor of the anplitude is not_limted to nunerica

val ues such as 8% to 30% 50% and 100% but a S06P1566
sui tabl e val ue may be selected. [0217] A power supply

e S A T S e s o
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i ndi vidual bl ocks constituting the conmunication
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EEPROM 49B stores a programto be executed by the CPU
nurdOA carid el ee ¢ hddich sa /8% SOSPIGES soecessaryodoy whe a

operation of the CPU 49A
suitable value may be selected.
[0217]

A power supply section 48 draws 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 492, 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



[0219] A series of processes perforned by the CPU 49A
by executing a programcan be perforned in such a way
that dedicated hardware is provided in place of the
CPU 49A and the dedicated hardware perforns the
processes. In addition tobeing installed into the
EEPROM 49B i n advance, a program to be executed by
the CPU 49A can be tenporarygy-or permanently stored
(recorded) in a renovable recording medium such agis566
flexible disk, a CO-ROM an MO disk, a DVD, a
nedl® netic. disk, or a semcon %ggor neqf , and can be
ded Hs S SRR R SOt et - Furt her nor e,
{Ozt@S program can be transmtted to the comruni cation
&e ice 11 by near field comunication to be installed
i N0 EP . 0 le 10 F Q. ,
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SEGL;I 4 I i.ndi 'gggg 0
= consltni%tql?t i%ng acranpccgannint}% céagfijil%% evi%lé 1 cch and °Y that
dediRRIQIEMAdRIY-¢ Ofs Id MRS RPW NG That ,éﬁeckﬂ{\'%'ﬁu SUPR| ¥
section 48 supplies™ power to the I ndividua ocks
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power fromthe electrical current flow ng through the
to B <SEGRIEEGH byanttenPi 14 ozl dai naed i vahpord0rl exanpl e,

a battery can be
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 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



built in the comuni cation device 12 so that power is
supplied to the individual blocks constituting the

comuni cation device 12 fromthe battery. [0222] In

t he above-descri bed case, the decoding section 44 and

t heencodi ngsecti on46 process the Manchester code.

However, the decodi ng section 44 and the encoding

section 46 can selectivelLyypracess not only the
Manchester code, but also one of a plurality of tyWRS1566
of code such as nodified MIler code and NRZ (Non

Return, to Zero) code. [0223 The communi cati on device
ANtEANRG, it fglﬁ%etoe%gafdle‘éeér}foeﬁo% SRR TN | RSt SRY { Fb e
target .as the control. section 49 . controls the .
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. That i. in the ni cation. device 12
ot £ o R SRR R R e o

corfad A 1 dhey At ryéxﬁigﬂr@hesggggg@¥45 suppl i es data
to

e transmtted to the initrator, 0 the encoding
[o8ection 46. The encoding section 46 encodes the data
supplied fromthe data processing section 45 into a

Maneheskehrerde deald PP WS d he Hod ddyithe dR8d on 44
nodul ating section 47. The | oad nodul ati ng section 47
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the encoding - 80 S06P1566

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 functicns as the target as the contrcl section 49
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 section 47 changes, in

accordance with the signal supplied from the encoding



section 46, the inpedance when view ng the coi

serving as the antenna 41 fromthe outside. [0225]

At this tinme, the communication device 11 as the
initiator is formng a RF field around the antenna 41
by outputting an el ectromagnetic wave as a carrier
wave, and as the inpedance when view ng the coi

serving as the antenna 41 ghanges, the RF field

around the antenna 41 al so changes. Accordingly, tdMpises
carrier wave as the el ectromagneti c wave outputted by
the injtiator dulated (1 oad- podul at ed)

SeCHocBt oﬂlaércet% et %qegﬁme%uwww filfin %Jel e%%m% as

sect i on 4 data outputted to the encoding
- the f@‘ﬁﬁ“?%eqﬁifﬁ%b?ﬁ%gssing section 45 is

2I%V%nsmtted to the initiator that is outputting the
el’ectromagneti c wave. [0226] On the other hand, in
th%t?%mng%te' onrdevi e 1A A% i o%h%k'dl' qhory e WHEN
receiving data’(frame transmtt f%e i fitiator
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tself, the recelving section 42 outputs to
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the data. The denodul ati ng section 43 perfornmns

4] derdid st ie @F dhel $ignainsumpd i gtdin 4 healso changes.
recei ving section 42, and supplies the denodul at ed

Accsimghalgltyg tiee dexadiarw) wecd |00 dde el 83t r SREIECH: 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 ocutputs 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 demodulating section 43 performs demodulation on
the signal supplied from the receiving section 42, and

supplies the demodulated signal to the decoding section 44,



The decodi ng section 44 decodes a Manchester code or

the like as a signal supplied fromthe denodul ating
section 43, and supplies the data obtained by the
decoding to the data processing section 45. The data
processi ng section 45 perforns predeterm ned

processing on the basis of the data supplied fromthe
decodi ng section 44. [0227] giNext, referring to the

flow chart in Fig. 19, a description will be givers@dpisge
the processing of the comunication device 11 as the

inttiator. [0228 tep 5101, the control section
The, ?ﬁ%%“%?%e%?l%%e‘wc%ﬁﬂgﬂ?%a?i%ﬁnﬂ}é%%%rﬁo € PRethe

.initiator, sets th ' ' de in_which .
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anount of data from target 1s to be perforne

supiel Ve £ Ae Coamuatsal hgnsedevbiesd]l as the initiator
and the target, in step 5101, the conmunication node

. [oas7pet to the passive node. On the other hand, ina ... . .

case where, for exanple, conmunication for 82
S06RKIG6 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 5101, 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



transmtting a small anount of data fromthe target is

to be perfornmed between the comrunication device 11

as the initiator and the target, in step 5101, the

communi cation node is set to the sinple node. [0230]

Alternatively, in a case where the comuni cation

system in Fig. 16 is applied to, for exanple, an

application in which the_ngpber of targets serving as

the communicating parties with the communication gpgpiseg

device 11 as the initiator is not determned (is an

|ndef|n|te nunbe L% in step 5101, the comunication
ErapRiel tsingtd the IPApRE %o‘éat%)nf%% B]t‘ﬁeFaf%%FldlsuFuo be
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set to e sinple After the
[o£fmuni cation node is determned in step 5101, the
process proceeds to step 5102, where the contro
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comuni cation device.11 so as to perform an RFCA
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proceeds to step 5103. [0232] 83 S06P1566
‘parties with the communication device 11 as the initiator is
not determined (is an indefinite number), in step 5101, 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 fhat
only one target -serves as the communicating party with the
communication device 11 as the initiator, in step S101, the
communication mode is set to the simple mode.
[0231]

After the communication mode is determined in step 85101,
the process proceeds to step $102, 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 wave to be started, and the
process proceeds to step S103.

[0232]



In step S103, the control section 29 determ nes the
current conmunication node, and if it is determ ned

that the comunication node is set to the passive

node, the process proceeds to step 5104, where the

control section 29 controls the individual blocks of

the communi cation device 11 so as to perform

conmuni cation in passive noge. -[0233] In step 5104,

first, steps S104-1 and S104-2 as the SDD process @®1566
performed. [0234] Specifically, in step S104-1, the
control sectian control.s the individual blocks of

2
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these five values OCH, 01H, O3H, O/H, OFH set in the

[0A33mEe ~slot information TSN is transmitted. [0236] 84 . .
S06P1566

In step 5104, first, steps $104-1 and $5104-2 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-s0 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,

[02351

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 pelling reguest
frame transmitted by the SDD process of passive mode
communication must have one of the wvalues 00H, 01H, 03H, O07H,
OFH. 1In step S104-1, a polling reguest frame with one of
these five values 00H, 01H, 03H, 07H, OFH set in the time
slot information TSN is transmitted.

[0236]



In this case, the 1-byte values OOH, 01H, O03H, O7H

OFH, which are specified by the current NFCIP-1 as

the values that nust be set in the tinme slot

information TSN of a polling request frame

transmtted by the SDD process of passive node

communi cation, wll be hereinafter referred to as

standard val ues where appropgiiate. [0237] In the SDD

process of passive node communication, as describegepisgg

above, each of one or nore targets receives a polling
uest, frame frogmthe initiator, and transmts

B PG (e pTie g R 6t LppanE0Hs eémiﬁfaﬂl 071, OFH,
, fram Fig. .10) i | udi Cl D2.
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is thus acquil r ed, € one or nore targets

- as istaddien idd Bk Ondie I So9fiddat 1D [0238] The

processing of steps 5104-1 and S104-2, that is, the

-.[0280D process thus ends, and in step S104-3, the control ... ... .

section 29 controls the individual blocks of the
COoMAutheatiDoN pde\teee bk $@53S W0 MdRNBimua iG] as

ATR REQ [0239] 85 506P1566

described above, each of one or more targets receives a
polling request frame from the initiator, and transmits, in
reply to that polling request frame, a polling response
frame (Fig. 10) including a NFCID2. for identifying the
target at the timing of a time slot 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 S104-1 and $104-2, that is, the
SDD 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.

[0239]



Since a response ATR RES will be transmitted fromthe
target in reply to the command ATR REQ fromt he

initiator, in step S104-4, the control section 29
control s the individual blocks of the comunication

device 11 so as to receive the response ATR RES from

the target, and recognizes the attributes of the

target or the like fromtheggesponse ATRRES [0240]
Further, in step S104-5, the control section 29 S06P1566
controls the individual blocks of the conmunication

devi,ce 11 so as to transn1t a connand DEP RE
r eGdESE Ag PSS Al atlE> [“Gélﬁll]be 1% ;&‘H&ﬁ'ﬁg t%qnhé:he
d DEP REQ f th t t i
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nmode, for exanple, data exchange of real data is

~ATReHxrmed in the manner. as described above with ... . .
reference to Fig. 14, - 86 S06P1566

[0240]

Further, in step S104-5, 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 8104-6, 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 example, data exchange of real data is performed

in the manner as described above with reference to Fig. 14,



bet ween the communi cation device 11 as the initiator

and the communication device 12 as the target. [0243]

On the other hand, if it is determned in step 5103

that the comruni cation node is set to the sinple node,

the process proceeds to step 5105, where the contro
section 29 controls the individual blocks of the

comuni cation device 11 sogas-to transmt a polling
request frame (Fig. 9) with a specific value set idnhgpi1s66
the tine slot information TSN [0244] As descri bed

ove, t assive no .one,of th five standard
va?eunest}ﬁ)%l-fg}%ﬂ% TT5H Y Rt %%t%i“ﬁ tHe 2T e and the
. 2 TSN, o t polllng request
coﬁﬁéﬁﬁgéﬁrééﬁﬁééﬁbesi§ré%ltgg ?égé?e'value ot her than
[odde five standard val ues OOH, 01H, O03H O07H, OFH is
set" as a specific value in the tine slot infornmation

TSNrofnk Q)‘itth%rthantd"e ipolild ngs request: fdang, Q445103

Upon receiving a poI ing request frame wth a specific
thatal e Sedmoinh e {ddBnSdOt 1 & NESE MBS | ORe TSNp S Mokt , behe
described later, the target will transmt a polllng

prdc%sp@l’l:&ﬁ)céécaﬂetd} need efsli PO 5 pakheps athd &bt £PDr&édhion 29
of) Pad of the payload field at the timng of a tine

...corslmil sethed niadtivainbenl Wosokdiagl yhe | domtep: Sd06ent hevice

control section 29 controls the individual bl ocks of
- 11 tsve asprmunicatsmoit devpael iblg soe@sest 8Fra®6PEbH6 9) with a

specific value set in the time slot information TSN.
[0244]

As described above, in the passive mode, one of the

- five standard values 00H, O01H, 03H, 07H, OFH is set in the

time slot information TSN of 1 byte of a polling request
frame. In the simple mode, a l-byte value other than the
five 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 S106, the control section 29 controls

the individual .blocks of the communication device 11 so as



to receive the polling response frane transmtted from
the target, thereby acquiring real data fromthe
target. [0246] Next, referring to the flow chart in
Fig. 20, a description will be given of the
processing of the conmunication device 12 serving as
the target.. [0247] For exanple, when the

comuni cation device 11 as ghe- initiator starts

out putting an el ectromagnetic wave in step S102 ofsggpissé
Fig. 19, and the conmunication device 12 as the

co AR 38 RN PG 0L el SN une
j f t | t ti
e M T

[O£4 i vidual bl ocks of the communication device 12.
Accordi ngly, the conmuni cation device 12 becones

opgLakl e @248l g WieR Hhe 1M Gatiion-sdevige 12

beconmes operable,” in step S111, the control séction

de AT iGANIIOLS tihed neivddust il 0CkscOIsid of the

comuni cation device 12 so as to receive a polling
confrefiesit iforamediransid tdady fdend hend niddgador. [ 0249]

Then, in step 5112, the control section 49 recognizes
[o2dvg tine. slot information TSN included in the polling .

request franme (Fig. 9) fromthe initiator, and

defermenasple88wh8a6RPhebGommunication device 11 as the
initiator starts outputting an electromagnetic wave in step
S102 of Fig. 19, and the communication device 12 as the
target is brought close 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 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 contrcl section 49 recognizes

the time slot information TSN included in the polling

request frame (Fig. 2} from the initiator, and determines



whet her or not the time slot information TSN indi cates
a standard value (first value) or specific value
(second wvalue). [0250] |If it is determned in step
S112 that the tine slot information TSN indicates a
standard val ue, the process proceeds to step S113,
where thecontrol section 49controls the individua
bl ocks of the communi catioengdevice 12 so as to
perform comuni cation in passive node. [0251] Thatsggpises
is, in step 5113, first, the processing of steps 5113
and 8113 he S roce erf 0252

st d.
wheb B e i, SR 0BRSS P rﬁt@&ttw%
n t eqger. t hi the r f 0 TSN by
e EESEn o0 A L L e Bl f o el
valspRsci fied by the random nunber R as the time slot
used for transmission of a polling response frane.
[o2Hgn, in step 5113-2, the control section 49 controls
t he i ndi vidual blocks of the comunication device 12

SOI#S i£0 ikl aB$MirkniA ROl RY L FAABS echaftr R 't'l‘%deu &g
a NFCID2 at the timng of the tinme slot #R [ 0253]

infHheteafdreTsias rigsdtihed ahaueid vdrier enee g odd gs
19, the initiator will transmt a command ATR REQ

. prodecerditnglsted BISEEP WBikdBe T hd heowOnT teSELdh 0/ Aontrols. - oo oo

controls - 89 S06P1566
the individual blocks of the communication device 12 so as

to perform communication in passive mode.
[0251]
- That is, in step 8113, first, the processing of steps
-8113~1 and S113-2 as the SDD process is performed.
[0252]

Specifically, in step $113-1, the control section 49
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 section 49 controls



the individual. blocks of the comunication device 12

so as to receive the conmand ATR REQ fromt he

initiator. Further, the process proceeds from step

5113-3 to step 5113-4, where the control section 49
controls the individual blocks of the comrunication
device 12 so as to transmt a response DEPRES

including the real data reqgested for by the command

ATR REQ fromthe initiator. [0254] As described gpgpis66
above with reference to Fig. 19, the initiator that

e SR S A BT TR L BEPRELAZ < o
.di I ' t = h trol. ti 4
to AR, 5P R e 6 oy Bt § G EheT
devi :
the B st Sl S ST RS B i Shdmnpere
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the size of real data 1s large and thus 1t is

coniRASHHBlE tRdTANsIH tsd hes et 116 [ &a ¢« dat B SORLELBEY RES
by a single frame of response DEP RES al one, exchange —

indafudifey weemend RER REQakide fespansenOELEhd SATR REQ
performed a plurality of tinmes between the initiator —

-froandHehe diarigatior, Real .data is thus transmtted in a
plurality of times from the target to the initiator.

[025@256] - On the other hand, if it is determned in step
5112 - 90 SO06P1566

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 49 controls
the individual bleocks 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.
[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 hand, if it is determined in step $112



that the time slot information TSN i ndicates a

specific value, the process proceeds to step S114,

where the control section 49 controls the individua

bl ocks of the communication device 12 so as to

transmt a polling response franme including real data

in the (portion of) Pad of the payload field, at the
timng of a time slot set-ipgadvance. [0257] That is,

for exanple, as described above wth reference togggpises
Fig. 15, a polling response franme including real data

' t ylpad field is.t itted at_th
e e ile |25 P POttt b ot ST TRES T Aerpotic
d .t 258] T f '
voMRES I O SR R pSesges L0208y BT B 07 LB CRferon
seddidd Al dias: & o1 & e v1Qd NS phees obe FRd Of
. less, that 1s, 8 bytes or Yess, in step 01 of Fig.

corkfun 18 CHTARY £ | P g§vé§et&2tﬁ§néﬁﬁiiQiﬁé?ﬁgé%gﬁé§ponse

the sinple node as the conmmuni cati on node,

fraedi@d NiHdhg NMESKCt AN, | Th COMEUNLSAL{ 0N LETBpAR of the
conmparison to the case of perform ng passive node

paydayadiniiedld ora@astigeseinbed abavering tén sef e£ence d@vance.
Figs. 14 and 15. [0259] In Fig. 20, with the tine
- [023370E. set.ion advance..t aken.as  the first tinme slot #0.. .
of the time slots used in the SDD process, the
cofftmani dat i dordexarpll), as thedrdiget dbansmitth @ ference
pol I'ing response franme including real data in Pad of
to thar.- 19, sS08P1586y response frame including real data in
Pad of the payload field is transmitted at the timing of the
first time slot #0 of the time slots used in the S$DD process.
[0258]

Therefore, in a case where the real data transmitted by
the target to the initiator has a size equal to fhe 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 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 SDD

process, the communication device 12 as the target transmits

a polling response frame including real data in Pad. of the



payl oad field at the timng of the time slot #O0.

However, it is also possible to set another tine slot

in advance as the time slot in which a polling

response frame including real data in Pad of the

payload field is transmtted. [0260] However, as

descri bed above with reference to Fig. 8 a tine slot

#i is the i+l -th tinme slot a3 seen froma polling

request franme. Hence, the greatest reduction in SOEP1566
communi cation time can be achi eved when the tinme sl ot

pai%%%%nse #?g%%tﬁﬁe *P% rea?h%atgg?ﬁsgggl%Qgth%owever’
it PAY oA TSl b pe LLansalListh, %089&33 ﬁ?%t 10080008 as

target transmts to response
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the real data is restricte ze equa ess

redhatuitdeipi 28 ob £ Pagle ﬁ@fioéé rBebyt gs. tLQQQI%ltted

Accordingly, for real a wth a size exceeding 8
[0dsdles, the real data-is split into a plurality of
bl ocks whose size is 8 bytes or less, and a plurality

of Hpelelvieng asesponsd doanmow th dhe-ptaaldd W dfrig. 8, a

bl ocks respectively set in Pad can be transmtted

tirfe grhdthebt argeths ol thethitnime ag Dot aksrespective a .polling. .
timngs of a plurality of tinme slots. [0263] - 92

re@®@Gl SeGme. Hence, the greatest reduction in

- communication time can be achieved when the time slot #0 is

set as the time slot in which a polling response frame

including real data in Pad of the payload field is

transmitted.
[0261]

Next, when the target transmits to the initiator a
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 i1s 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 of time slots.

[0263]



That is, in the SDD process, the nunber of tinme slots
equal to the tinme slot information TSN plus 1 is
prepared. Since the SDD process is a process which
takes into consideration situations where a plurality
of targets exist around the initiator and which is
perfornmed to identify each one of the plurality of
targets, and further, in t+he2SBD process, tine slots
are usedsothat a collisionofpolling response framegssplisee
transmtted fromthe plurality of targets is avoided
as h .as ssi. bl T efore, .use of a pluralit of
ti n@gtl c‘}t%s' EL% Zdhgel (r:Sg De erglorcgeests'i s eotn%ee]gtoe aE(JI”h(iy slots
order, g avghd Solli i h i bl
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since conmmunication in sinple node s perforned under

cold NRIAESHPH | Ot bd@fond OnEXaMP! §1uPM Y+ 09e tAFGEEs exist
exi sts around the initiator, there is no colli1sion

ardigidiegie potd i s espansenicRMes peePeeheéd ety identify each
transmtted froma plurality of targets. Therefore,

ond hef echeé phoraieedly tof restgees, t Hed nebere8f {hmens! obs
used by a single target to one. [0265] Accordingly,

. prdgess,np ienaroeleo ito ranrmni et d of - AlsashoweolhisFog. o2lpodling - oo

plurality of polling response franes each having rea
- resfene s et rame Pavr aagmbet ¢d afnsom t tleel flonaibeytaf gesrgets is

the initiator at the respective timngs of a plurality
avyfdegl assoBFs66s 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 a single target should be restricted to one).
[0264]

On the other hand, since communication in simple mode
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 from the target to

the initiator at the respective timings of a plurality of



time slots. [0266] Now, consider a case where rea
data of a size exceeding 8 bytes issplit into, for
exanpl e, bl ocks each having a size of 8 bytes or
less. If the nunber of blocks is TSN+l at this tine,
in Fig. 21, a polling response frame where the i-th
block (i =1, 2, ..., TSN+1l) of theTSN+1- bl ocks is
set in Pad is transmtted-feem-the target to the
initiator at the timng of a tine slot #i-1. [0267]s06P1566
It should be noted that since the wwdth (tinme) T. of a
t is approximately 1.2 ns as descri bed above,
tlﬂélgﬁéié) in Fig. 21, the conmunication time required
transmtting TSN+l polling response franmes is
obtained by adding TSN x 1.2 ns to the comuni cation
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transmtting a single polling response franme as shown

exddedigy dy{O268] siext  ik€ferfbndetonthe, fl!DPéN:]QQaézgch
in Fig. 22, a description wiil be gi ven of

havirages s ing off theytaaimami tadd on devige ﬂémlé& gof 18) ocks
as the initiator in a case where, as shown in Fig.

is ZEN-dneatortiniy eciped | iing FegUEsT, 4 rEdEDiRE eraseehdOr frame
conmuni cation in sinple node. [0269] In step S121, in

~whetree el mEnieiods . {in. sstlep B101. of FNt1 ) O tI1SO6PIG6H ..

blocks is set in Pad is transmitted from the target to the

. initiator at the timing of a time slot #i-1.

[0267]

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 required for
transmitting TSN+l polling response frames is obtained by
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 S121, in the same manner as in step 5101 of Fig.



19, the control section 29 (Fig. 17) of the

communi cation device 11 as the initiator sets the

comuni cation node in which communication is

performed with the target, and the process proceeds

to step 5122, where the control section 29 controls

t he individual blocks of the comrunication device 11

so as to performan RFCA pregess. If no

el ectromagneti ¢ wave from anot her devices S06P1566
exi sts,---the control section29 causes outputting of

19 ancheé e&éﬁ@ﬂ‘éﬁg dééf 6’3@"?9 be S%ggﬁ tkll%ancg?rt&%u%i%%tlon

DYOCGSS proceeds to Step
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process proceeds to step 5 re the contro

prdﬁggé(ﬁkééééagﬂﬂdﬂé%eﬁr@ﬁZ?d'Wﬁgﬂél @@0&5§tPéth§ctlon 29
communi cation device 11 so as to perform
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step S124, the sane processes as those of steps

11 S04sl, t b e 25 raSld - CA 1o de s 51041 B, nangll &I0Aokadfetic
Fig. 19 are respectively perforned in steps 5124-1,

wavs ey artie3,dEA24e A, ebilPds 5, tlandediPde B. section. 29..
Accordi ngly, for exanple, data exchange of real data

cavyse pardtgutsdirtyy dthean coard o dgoatio possi ve bedetarted,
descri bed above with reference to Fig. 14, between

ang Hée g sathorceRas ceo 1dtes $he3. initiator and the

[Oé¥g?nuu cation device 12 as the target. 95 S06P1566

In step 5123, the control section 29 determines the
current communication mode, and if it is determined that the
coﬁmunication mode is set to the passive mode, the process
proceeds to step 5124, where the control section 29 controls
the individual blocks of the communication device 11 so as
to perform communication in passive mode.

[0271]

That is, in step S124, the same processes as those of
~ steps S104-1, $104-2, S104-3, S104-4, S104-5, and S104-6 in
Fig. 19 are respectively performed in steps S124-1, 8124-2,
S124-3, S5124-4, 5124-5, and S124-6. 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.



[0272] On the other hand, if it is determned in step
5123 that the communication node is set to the sinple
node, the process proceeds to step 5125, where the
control section 29 <controls the individual blocks of
t he comunication device 11 so as to transmt a
polling request franme (Fig. 9 with a specific value
set inthe time slot informgkion TSN. [0273] Adopted
as the specific value set in the time slot SO06P1566
information TSN at this tinme is a size-correspondi ng
%?E corresponding to the size of real data received
%he conmuni cat i on device 11 as the initiator from

(houl gt o, 7 omle s S

(or a value equ arger n
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bytes ‘as the size of Pad, to the next e nu
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If a size-correspondi ng val ue corresponding to the

11 sizeas afo realndgdeat® 4 gesl Vety fragdde £a4met (F89e09plwith a
to any of the five standard values OOH, OlH 3H,

spe@iH i dOR 1w \wadtuei it hate . t Bnd as Pt - irhedriidetov atsie, .and. .
is not a standard value is adopted as the specific
[0d/adlue. [0275] 96 SO06P1566

Adopted 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 is, for example, a subtraction value (or a value equal
to or larger than the subtraction value) obtained by raising
‘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 00H, 01H, 03H, 07H, OFH, a value that
is larger than that value and is not a standard value is

adopted as the specific wvalue.

[0275]



In this case, since the tine slot information TSN is 1
byte | ong as described above with reference to Fig. 9,

its maxi numvalue is FFH, and the maxi mum nunber of

time slots and therefore the maxi mum nunber of

pol l'ing response frames that can be returned by the

target in reply to a single polling request frane is
FFH+1. Therefore, in a case9%here a :

si ze-correspondi ng val uecorresponding to the size gpogp1566
ofreal data received fromthe target exceeds FFH, the

re%l ?l@} a.":rrg’]Ot Q'Ie CQ’HPA %}l%ljlé/ SlO al&'é_%ot ed from'ltgl\? is 1

targe ‘i i or even when

byﬂ%ﬂldﬁE’J§3ﬂ9§@fﬁ§é§n§§o@§ widf P@%%ggg%? ggefl f ats

i ng response frames are used de crlbe

: magﬂﬁﬁﬁivéfhé‘f@S@FNmeéﬁdatﬁézﬁax %eﬁﬁﬂﬂgkngfvégﬂgrslots

correspondlng to the size of ata recelve

and hehd & Gete exceafisx Tk ﬁﬁﬁ%eis®f'@oﬁl?ﬁéereﬁﬁgﬁgetPEames

size of real data exceeds 8 bytes X 256
theti nre swdetdiheed aay €iad ar sageet | @eréﬁaﬁsﬂbt&eglﬁ@PQW

the target to the initiator solely by using Pads of
polpairg nequeestpafisand r aeBFHATCOrThegd Foreép shep &24, where
the control section 29 (Fig. 17) of the communi cation
-.a_ died-ceride geirsdine vabmurecat spondboe to the passi e real -
node that enabl es exchange of a |arge anount of rea
datgatzecdiozry|fram Shep BI@S; evereds poFlj nghe egeebtdata
frame with a specific value set in the tinme slot
canmfftolmmtdBiP e by traysmigoeRl 5660m the target to the

initiator even when Pads of FFH+1 polling response frames as
the maximum number of polling response frames are used.
[0276]

As described above, in a case where a size-
corresponding value corresponding to the size of real data
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 transmittéd from the
target to the initiator‘solely by using Pads of polling
response frames. Accordingly, in step 8121, 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 5125, when a polling request frame with a

specific value set in the time slot information TSN is



transmtted, the process proceeds to step S126, where

the control section 29 controls the individual blocks

of the communication device 11 so as to receive

pol ling response franes transmtted fromthe target.
[0278] That is, as will be described later, the

target that has received the polling request frane

with a specific value set pn the tinme sl ot

information TSN will transmt, for exanple, TSNt 506P1566
pol i ng response franmes where TSN+I bl ocks obt ai ned

ergffertfiodds Mg Blo 088 Bl e Caryt €0 tRR EREPT “iifee  Gpe
corddi& T {dye§imings, % eacﬁﬁ&?$¥%ﬁg%§§#$g§ ?f the

Accordingly, in step Sl
coﬂﬁﬁﬂ%HE%&JﬂEﬁgﬁhééaffnéétﬁg at f@@e{€3p§811¥§% %?%ﬂgﬁse

of the time slots #0 to #TSN is recei ved
frahien, « A6l Oces St phRceesds d fyst ep S127, where the
control section 29 conbines the respective TSNtI
[0ddaacks included in the TSN+l polling response franes
to reconstruct the original real data, thereby
achiati dg,r eal wddtla He eaddie bddarigeier [ 0280]caNext ,that
referring to the flow chart in Fig. 23, a description

-~ haswiddcdierayl vigre gfol hengroepsss tngf odmé hei ticoamspe cationvalue -

device 12 as the target in a case where, as - 98
setSeeP1866 time slot information TSN will transmit, for

example, TSN+1 pclling 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 of the TSN+l polling
‘response frames transmitted at the respective timings of the
time slots #0 to #TSN is received.
(0279}

Then, the process proceeds to step S127, where the
contrel section 22 combines the respective TSN+l blocks
- included in the TSN+1 polling response frames to reconstruct
the original real data, thereby acquiring real data from the
target,
[0280]

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



shown in Fig. 21, one or nore polling request franes

are used for comunication in sinple node. [0281] For
exanpl e, when the communi cati on device 11 as the

initiator starts outputting an el ectromagnetic wave in
step 5122 of Fig. 22, and the comruni cation device 12

as the target is brought closeto the initiator,

t hepower supply section 48 g¢Big. 18) of the

conmuni cation device 12 draws power fromthe S06P1566
el ectromagnetic wave fromthe initiator and supplies

Sh&l’\n? JH’PVFJ{ t02:[h Iﬁé]dé)]{égulglcc%? lﬁ%‘?;{‘e%‘ﬁ%st frames are

conmuni catl on 'deVI ce

usé&”ﬁBﬁ“ééﬁmﬁﬁhcé%@ggeu}§%V|ngg@ %eerable. [ 0282]

When the comuni cati on cones operable, in
[osfgp 5131, the control section 49 (Fig. 18) controls
the individual blocks of the comunication device 12

SOFeY leXampAGsi @ed ROl Igligauest dd %f&@mﬁma{é a4e
fromthe initiator. [0283] Then, in step 5132, the

iniconitat éﬁﬁiﬁéﬂbdﬁbﬁﬁﬂﬂﬁﬁlé@selé&@kémﬁ@hétﬁé wave in step
information TSN included in the polling request frame

S1AFiaf Mg f ramm tdred ithid | @dmiun Bk et e nes 13vhes hee
or not the time slot information TSN i ndi cates a

. targtedndisy brn@lglet orlespecid itheal net i 0284)the 99ower  supply -
SO06P1566

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 operablé.

[0282]

When the communication device 12 becomes operable, in
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 8132, 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]



If it is determned in step 5132 that the tine slot
informati on TSN i ndi cates a standard val ue, the

process proceeds to step S133, where the contro

section 49 controls the individual blocks of the

conmuni cation device 12 so as to perform

comruni cation in passive node. [0285] That is,

i nstepS133,the sanme processe® as those of steps

5113-1, S113-2, S113-3, S113-4, S113-5, and S113-6 d4gkxp1566
Fig. 20 are respectively perforned in steps S133-1,

S133- .S133-.3, S133-4, S133- S133-6. | .
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time slot information TSN i ndicates a specitic val ue,

to her ¥ 9F eSSiOceedsot 0115t Sld4, m¥yhere the control
section 49 controls the individual blocks of the

[0a8BIMuni cati on device 12 so as to transmt TSN+1
pol ling response franes respectively including TSN+l
—....bl otlex dbat, aiimec telpy S, t tihyg g addedIdD Pardifose of
having the size of Pad, at the respective timngs of
stagre il ASLFHP Lt EHIBNB asSthe-41 i 8813+ Hf sas@tS1ih3-6 in
. advance. That is, a polling response franme where the
Fig.- (3 Brwkgdpectlively perfdShd)ionfstépes -S18B-1, S133-2,
SO06P1566
5133-3, S5133-4, S133-5, and 8133-6. 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.
[0286]

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 S134, 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+1 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 set in advance. That is, a polling response

frame where the i-th block (i =1, 2, ..., TSN+1l) of the



TSN+1 bl ocks is set in Pad is transmtted fromthe

target to the initiator at the timng of a tinme sl ot

#i-1. [0287] It should be noted that when real data

is split into blocks wth the size of Pad, there may

be times when a bl ock whose size is less than the

size of Pad is generated. Such a block with a size

| ess than thesize of Padi sehagh@ed i nto a bl ock having

the size of Pad by, for exanple, padding. [0288] Idusp1566
this way, even by communication in sinple node, data

f i n, si ' d f

o8O RSN ED D EErhGRLETrar Bon OB Proer e
thdO I L (S PANSGe [LANRY LP289 4l 51l Sypape. 10

S|nﬁ1e node connunlcatld%, he strt position (the

rodd7j ng of start) of each of a plurality of tine slots
used for transm ssion of a plurality of polling

r eSRORSRUIAMRS ROt Qildle SRECIddGRt OO i+ into
NFCIP-1 (1SQOIEC 18092). Further, the format "of

bldgtd I H esponseze foanesd | rensptthed by theebargsh atblock
the timng of respective tine slots also conforns to
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[0290] Therefore, wth regard to polling response

~a Hlraresith eansnidd ededy thentangesita Sfnphad h®dehanged.
comuni cation, the - 101 SO06P1566

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 certain size can be transmitted from the target
to the initiator by using a plurality of polling response
frames.

[0289]

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-1-
(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 NECIP-1
shown in Fig. 10.

[0290]

Therefore, with regard to polling response frames

transmitted by the target in.simple mode communicaticn, the



initiator can recognize the start of each polling
response frane by the preanble in its preanble field
(Fig. 10). Further, with regard to polling response
frames transmtted by the target in sinple node
conmuni cation, the initiator can achieve
synchroni zati on by the synchronization pattern i
their synchronization fieldsplFR g. 10). [0291]
shoul d be noted that in the comunication device 1Zgsp1566
as the target, regardl ess of whether real data is
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thereto as a whole can be transmtted by using one or
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Further, in a case where real data is split into a

in pheiad idphafrdliosksiomngi éhes ploiql i1y) of bl ocks are
transmtted by using a plurality of polling. response

L [0A%)ames,. .. an. error detection.code or. error correction.
code can be added to each of the bl ocks. However, in
t hils caseld be sotreteadsdr it alsplddmmmeslcadaten idewieh 12
a way that the size of each block wwth the error

as ddtedidngetcodeagrrdress ehrvketheon redD2daSH6P1566

n
t

transmitted by using a single polling response frame or a
plurality of polling response frames, an error. detection
code or error correction code such as CRC or ECGC (Error

- 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 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 pelling response frames,
an error detection code or error correction code 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

-each block with the error detection code or error correction



code added thereto is equal to or smaller than the

size of Pad. [0293] By adding an error detection

code or error correction code in this way, it is

possible to performerror detection or error

correction on the initiator side. [0294] Further,

real data may be interleaved. [0295] It should be

noted that in a case where,1qgn the target side, real

data is split into a plurality of blocks, and the gpgpisge
plurality of blocks are transmtted by using a

lurality . of olling response fra the injtiator

co reecaégjnel%etgiﬁl?}e‘g%vja%c%quﬁet% pt ¥ t?fF?qu%‘ét Yol #‘?\h"f‘lcﬁe of
he target slits real data into a plurality of bl ocks
including the size of blocks into which real data is

[Ojgg}be split), and reconstructs the original real data
fromthe plurality of blocks on the basis of the
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splitting real data is not limted to this. That is,
or feriroxamtciem slateheambe sibi tsigdo bl ocks of a

vari abl e size equal to or smaller than the size of
-[02Pad. . It should be noted, however, that. if the size of .
bl ocks is 103 S06P1566

Further, real data may be interleaved.

[0295]

It should be 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
inte 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 should be noted, however, that if the size of blocks is




| ess than the size of Pad, the extra size is padded
when setting the blocks in Pads of polling response
frames. [0297] Next, in the enbodi nent shown in Figs.
21 to 23, on the basis of the tinme slot information
TSN included in a polling request franme transmtted
by the initiator, the target transmts TSN+l polling
response franes at the respggiive timngs of the tine
slots #0 to #TSN. In other words, the target S06P1566
transmts polling response frames by using all of the

[ slots #0 to #TSN. However, as shown, in Fi

t . 24,
1egg Ghan fihg Hioesi vt )29 or s fpi e2 F678 o 2opadfleq mghen
l.ots .used for. the transnission of polling response
se Tl PR HHER S forS horo Sy FoTRnca Eraat
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a description w be gi'ven of the processing of the
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a case where, as shown in Fig. 24, Ntine slots
timsiglgcted fhom amngl ot 4080 SPOPISI6S 1In other words, the

- target transmits polling response frames by using all of the

-time slots #0 to #TSN. However, as shown in Fig. 24, it is

alsoc possible, for example, to select N time slots used for
the transmission of poliing 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 tine slots #0 to #TSN are used in sinple node
communi cation. [0300] In step 5141, in the sane
manner as in step 5101 of Fig. 19, the contro
section 29 (Fig. 17) of the communication device 11
as the initiator sets the comunicati on node in which
communi cation is perforned with the target, andt he
process proceeds to step -514@4 where the contro
section 29 controls the individual blocks of the gogpises
conmuni cation device 11 so as to perform an RFCA
r S C t] wave_from another
e e kst o0 T HEATTERE ufer R Se R TR BEASt pu
coriurit S8l £61 romagneti c wave to be started, and the
process proceeds to step 5143. [0301] In step 5143,
[03dyg control section 29 determines the current
conmuni cation node, and if it is determ ned that the
CamMiticgatd 0N Mode i8e St OmbABePasS V& MY d1MA of Fig.
process proceeds to step 5144, where the contro
19 seadtd aor29rcbndddt Son the [pndhVvi dual o bl eeKScOhmtiREcation
comuni cation device 11 so as to perform
dewigraminl ced itdre | inpasstoe sode. thO302hmudbsitisn hdde in
step S144, the sane processes as those of steps
. Whist04dnmE104a 12 o181l -1 r Sifded, wBi04tbe  andgsilpdandi the
Fig. 19 are respectively perfornmed in steps S144-1,
PrSERE Dro@iers 3o 53 45151 Awerandh&14dabrel section 29
Accordingly, for - 105 S06P1566 '

controls the individual blocks of the communication device
11 so as to perform.an RFCA process. If no electromagnetic
wave from ahother device exists, the control section 29
causes output of an electromagnetic wave to be started, and
the process proceeds to step 5143.

f0301]

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 S144, 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 8144, the same processes as those of
steps 8104-1, S5104-2, S104-3, 5104-4, s104-5, and S104-6 in
Fig. 19 are respectively performed in steps S144-1, S144-2,

5144-3, S144-4, S144-5, and S144-6. Accordingly, for




exanpl e, data exchange of real data is perforned by

t he communi cation in passive node descri bed above with
reference to Fig. 14, between the communi cation

device 11 as the initiator and the conmunication

device 12 as the target. [0303] On the other hand, if

it is determned in step S143 that the conmmunicati on

node is set to the sinple rode,-the process proceeds

to step S145, where the control section 29 contro@mﬁpl566
the individual blocks of the comrunication device
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transmt's polling response frames by using the N tine
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At this tinme, it is assumed that which Ntinme slots
[03d3the tine slots #0 to #TSN are to be used in

transmtting polling response franes is set

( déretmenedham tadvgndes fior itdheldtyudniaiat andtdie 5143

target wth respect to each value of (specific val ue

. thagettlie)cemreun t¢atel s gtodafbs ne¢t oo TShe - § bmpexanplie,. . the

[0305] Then, in step S145, a polling request frane
pragreudireceed® o netep ofl4 wf ovlnaté obhd Spoinbrohi shichion 29
specific value 106 S06P1566
controls the individual blocks of the communication device
11 so as to transmit a polling 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 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 in) the
time slot information TSN, for example.

[0305]

Then, in step S145, a polling request frame including

the time slot information TSN in which a specific value



corresponding to the Ntine slots used for the

transm ssion of polling response franmes is set, is
transmtted. [0306] After the transm ssion of a

pol ling response frame in step 5145, the process

proceeds to step 5147, where the control section 29
controls the individual blocks of the comrunication.
device 11 so as to recei v po4l4+ng response frames
transmtted fromthe target. [0307] That is, the sgeris5es
target that has received a polling request franme wth

colk SRR T NS it cehohEe Frdnes?] PEF Lkt Agem S tion
of E&%ﬁﬁ v ?f%%g‘%g%%?é% T G P s L A,

[osd®fs #0 to #TSN which are set in advance with
respect to the tinme slot information TSN

Aco@rdiNaline diansBR S oeachof: e NsPdd Wrame in

response frames transmtted at the respective timngs
sted dhes N thdEp Sd@iss iSréesiyeds (0308314 Themetbethe

process proceeds to step 5149, where the contro
corsendi o529 @ondd nesnt hel N bhocksd 1 esPesl i NBb¥ks of the

included in the N polling response franes to
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real data fromthe target. [0309] - 107 S0621566

frames transmitted from the target.

[0307]

That is, the target that has received a polling request
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 8147, 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 S$149, 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]



Next, referring to the flow chart in Fig. 26, a
description wll be given of the processing of the

comuni cation device 12 as the target in a case where,

as shown in Fig. 24, Ntime slots selected from anong

the tinme slots #0 to #TSN are used in sinple node

communi cation. [0310] For exanple, when the

conmuni cation device 11 as 1d®e -initiator starts
outputting an el ectromagnetic wave in step S142 ofspepises
Fig. 25, and the conmunication device 12 as the

: | he initi “h
SUBry " Seran e Frg T S cRTor
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beconmes operable, in step 5151, the control secCtion
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comuni cation device 12 so as to receive a polling
[0Flequest franme transmtted fromthe initiator. [0312]

. Then, in step S152, the control section 49
ek @ COgMIeZ@SP 1ieh e whieme. téleo tc dmafuaringtt iam . BeNdigecliudeds itthe ..

the polling request franme (Fig. 9) fromthe
injigigtct ortarrsl deteritives an 198 ciSOGRIGEGSE ic wave in step
S142 of Fig. 25, and the communication device 12 as the
target is brought close 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.
[0311]

When the communication device 12 becomes operable, in
step 81501, 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 S152, the control section 49 recognizes

the time slot information TSN included in the polling

" reguest frame (Fig. 9) from the initiator, and determines



whet her or not the time slot information TSN indi cates

a standard val ue or specific value. [0313] If it is
determined in step 5152 that the tinme slot

informati on TSN i ndi cates a standard val ue, the

process proceeds to step 5153, where the contro

section 49 controls the individual blocks of the

comuni cation device 12 so @|@asm 10 perform

communi cation in passive node. [0314] That is, ingospis566
step 5153, the sane processes as those of steps

3-1, 5113- 113-3,, 5113- S113-5, d, 5113-6 in
Wh%g];e.r anrocje,C rté%epecltl??/e?JyOtpeJr’?’g?%%tJr?P sqt%gsl Fgaies a
%%ﬁg; : 3:3, =4 -5, and 5153-6
st ccorcgi‘?lag]ﬁgﬁs ?%rséééﬁfpjf%,&%g%%' exghange of real data

[ojf%]perforned by the communication in passive node
descri bed above with reference to Fig. 14, between

the reammyni cRkicon it 68 Lkds die dditt iglor ﬁg %1@

conmuni cation device 12 as the target. [0315

infAAet andsy fiddidscdeteramneshia s1 8 5182 phatetide

time slot information indicates a specific value, the
pProy/eeRBs S Pracaedsl 3, siedrd15dk Wietero Psddiei Hasis @ntrols

the time slot information TSN, the control section 49
. thse‘]r&ﬁtﬁd\ha]t...ibm:csisatcsf...tlﬂe@-é@ﬁndrﬁtﬁ:éﬂmrﬂléﬁiw Df s0-as.
polling response frames fromanong the tine slots #0
-to tpefI8N) admaturiisiatisel eoi pddwei e tmade Sl ot s set in
advance with respect to the 109 S06P1566
[0314]

That is, in step S153, the same processes as those of
steps S5113-1, S113-2, S113-3, $113-4, S113-5, and S113-6 in
Fig. 20 are respectively performed in steps S153-1, S153-2,
5153-3, 5153-4, 8153—5, and S153-6. 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.
[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 S154 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



time slot information TSN, and the process proceeds to
step S155. [0316] In step S155, the control section

49 controls the individual blocks of the

conmuni cation device 12 so as to, for exanple,

transmt N polling response franmes respectively

i ncl uding N bl ocks obtained, by splitting real data,

at the respective timngs afothe Ntine slots

selected in step S154. [0317] It should be noted tdwaipisce
in this case, it is assunmed thatthe size of each

. bl o oht ai ned by spldtting,real data into N blocks
e R Tl Ml TR 975 5 St P oadet 1a step
g1ddis way, by transmitting polling response frames by

using Ntime slots selected fromanong the tinme slots
[0FQ&ito #TSN in sinple nobde comunication, provided

that Nis a plural nunmber, as in the enbodi ment shown

| N1h 8%ep2b160,23ne QIR QS UR LA B GRS tRIL SIZL GAD

be transmitted fromthe target to the initiator even
indiy isuml @ IBes COMKY Cabhufih i cd OR39] gdwirdderr ¥htdhs +o,

respect to the time slot information TSN, the N tine
forslentamplsgd Hromdnkier N 3RS 554 OFe ol | £ Pdine & EPHRSEr ively

frames are hidden in secret except for the

- indommng ¢catdlercldedioesi ddd ang 21 {tHt hg 169al ThetLf o€, the o

devi ces ot her than the comruni cati on devices 11 and 12
respelt(veSOBRLISEH of the N time slots selected in step S154.

[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 equal to or less than the size of Pad.
[0318]

In this way; by transmitting polling response frames by
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 for the
communication devices 11 and 12 (Fig. 16). Therefore,

devices other than the communication devices 11 and 12



cannot tell at the timng of which tinme slots the

polling response franes including (blocks of) rea

data will be transmitted. Fromthis point of view, it

can be said that enhanced resistance agai nst

eavesdropping fromthe outside, that is, enhanced
security is acconplished. [0320]

| nt heabove-descri bedenmbodi nerg ,.it i sassuned that in

si npl e node conmuni cation, one target serves as theggpisgs
party wth which the initiator comuni cates. However,
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sinmple node, in addition to the near

thaROMBINIGad e Commbh ANty W § M c NG Pr dmedit shoul d be
noted that in the drawing, portions corresponding to

[03dtose in Fig. 16 are denoted by the sane synbols
[0322] In the enbodi nent shown in Fig. 27, the
- COMAU R hea koo e -Sesicembarr lanfhes] infem 6,0 N £ afd Afined - that-
devise 11 and 12, and a comunication device 13.
in [03R8]e mddkl c@GRIEG6-ion, one target serves as the party
with which the initiator communicates. However, if
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.
[0321]

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 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.

[0323]



The communi cation device 13 is configured in the sane
manner as the communi cation device 12. Therefore, the
comuni cation device 13 inplenents only the passive

node wth regard to NFCIP-1. Further, the

communi cation device 13 functions only as the target

that transmts data by | oad- nodul ating the

el ectromagneti ¢ wave outputied by the initiator.

[0324] The communi cation systemin Fig. 27 is appld@sbisss
to an application which assumes that, for exanple

a ht

tm)hr%eI nItéar gt fic ﬁﬁomb]n ec'aExt = i %f(\:NO Pja%ﬁ S(iajtrﬂ oﬁie Same
S thal my Wi

maﬂﬁgf*bg?e§geé%r etségﬁ% %ggégﬁégrlgo H%%% Ef@Vaéﬁ?he

coﬁﬁﬂﬁiéﬁf&ohsdégﬁééli?d ﬁ%léﬁ@nggtgni th8n55¥559eaﬂode
nme

attraction In an anuse t par C car

witrgefardhi Shyfensti onspaschbe, p@ﬁépe5ﬁmﬁﬁh€5€£% f8%v1ce

using the attraction, is issued he user,
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[0326] That is, in the anmusenent park, an IC card

moduIHtImg tﬁéCéI@&tﬁwmﬁﬁhéﬁﬁcpﬁ§$§06ﬁt§ﬁ@téétbQHtHéte
is issued to the wuser. In particular, with respect to
iniaipsiisr of users.as.a . so-called couple such as a .
husband and a wife, for exanple, |1C cards each
[0F24Dring information on the passport expiration - 112
S06P1566

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 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 as a husband and a wife, for example,

IC cards each storing information on the passport expiration -



date and serving as two targets #1 and #2 are issued.

Then, one of the pair of users holds the two I C cards
respectively issued to the pair of users, over the
R/'Wone on top of the other. In this case, real data
indicating the expiration date stored in each of the

two IC cards is transmtted from the I1C card to the

R'W and the expiration dateiz ndicated by the real

data is checked by the YW That is, passport SO06P1566
expiration dates for two persons are checked at once.

0327 i d [ i npl d
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Now, consider a 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 initiatorlcommunicates. 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.

[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+l 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 using the N time slots. Likewise,

with respect to a polling request frame from the initiator,



the target #2 selects N tinme slots, where N is 1 or

| arger and TSN+1 or smaller, fromanong the tine

slots #0 to #TSN on the basis of the tinme slot
information TSN included in that polling request

frame, and transmts polling response franes by using

the N tinme slots. [0329] In this case, N, N,

TSNsatisfy theexpression-TSN+l - N#N . [0330] Further,

the Ntine slots used by the target #1 and the N gggp1566
time slots used by the target #2 are set for each

i inf i TSN.
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slots #0, #2, ... in advance. In accordance with this
fraeid ing.usihe diag get d#iknd renstats polling response
frames at the respective timngs of tine slots #1,
[033] ..., and the target #2 transmts polling response
franes at the respective timngs of tinme slots #0,

e #21In this [03382] N, | N 't haseiiediieiit $howxpre dgigs TBN+1 2. .

and 28, with - 114 S06P1566
N+NT.

[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 so as not to overlap.
[0331]

In the embodiment in Fig. 28, with respect to the time
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



respect to the polling request franme transmtted by

the conmuni cation device 11 as the initiator, the two
targets, the comunication device 12 as the target #1

and the conmunication device 13 as the target #2,
respectively transmt polling response franmes at the
timngs of non- overlapping tine slots. However, the
nunber of targets that returpn {transmt) polling

response frames with respect to a polling request ggspis6s
frame fromthe initiator, that is, the nunber of
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respectively used by the maxi num nunber of "targets

oveiedbp inper st {10 AnoNgwéher TSNE hbfiBer SbOt 8akfets that
advance so as not to overl ap. [0335] Fig. 29 shows
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#3, #4 in a case where the maxi num nunber of - 115
pol0i6R1 566quest 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 is; the number of targets that perform
communication in simple mode with the initiator can be set
to an arbitrary number that is 1 or larger and TSN+l or
smaller.

[0334]

It should be'not@d, 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+l 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 of



targets that perform comunication in sinple node with

the initiator is set to four (four kinds) in advance.

[0336] That is, Fig. 29 shows (an exanple of howto

set) time slots respectively used by the four targets

#1, #2, #3, #4 in a case where the tine slot

informati on TSN i ndicates 22. [0337] The marks x in

Fig. 29 indicate tinme slots used by the targets.

Thus, in Fig. 29, a setting is nmade in advance SUGhgprises

that the tine slots used by the target #1 are tine

slaots #1, #11,_#19, #20, #22 .the , tine slots uysed, b
caifid i Parr dat oind G 08 1S Taa ks 5adS Wl che

ot ' slats used by the target, #3 are tine slots
iniped e Y 8B T LB B AR byt he
(od=aget #4 are tinme slots #3, #7, #10, #14, #18

[ §38] Now, a series of time slots set in advance as

theptkmes Skats b he ised é?‘\é rgﬁ%%@laer get §, A ecbo; e%eetr)r 84 e

to as a channél, and the to be used
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#17, #21 set as a channel #2, the tine slots #2, #5,

C[038F).#12, #15.set..as .a.channel. . #3, .and.the. tinme.slot.s. ..... ... ..
#3, #7, #10, #14, #18 set as a channel #4, the four
t afget sa#kst @ #4 Erigns@ot iddiodtr) tield SISt ey the
frames by using the - 116 S06P1566
targets. Thus, in Fig. 29, 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 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. 1In 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

to #4 transmit (return} polling response frames by using the



channel s #1 to #4, respectively, inreply to a polling
request frame fromthe initiator. [0339] For each
initiator and target, a table (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®f-tine slot infornation

(for exanple, stored in the EEPROM 29B (Fig. 17) akrises
the EEPROM 49B (Fig. 18)). In accordance with the

' of, t eal ta received fromthe arget, for.,
ch AP ¢ TR £0 CrETorot Pk 112 aTJRIT| B & rRGhbLRd
e 4 | [ of . I rmation TSN of a val ue
reC{LLat a%}jg{v\%%g%no#ﬁ% % %lithlnééip&gbnstitut ed by the nunber
[0Pfgy tinme slots necessary for transmtting real data of
that size. [0340] On the other hand, the target #i
reeeirves dnhe lal;lidg dﬁangggggﬂfﬂgagéﬁygt{ﬁéreinafter,
initiator, recognizes the tinme slots constituting.
reﬂdﬁté&“ﬁﬁ“&s#thﬂﬁﬁglbﬂabmg_E@rggbr%brﬁ%%%hfas st R& rig.
channel table associated with the tinme slot
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frame, and transmts polling response franes
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using the time slots. [0341] That is, as described
eagbored,ud oSitnphe sibote ichommet Cat i Ofor | axanshse sbered in

the initiator comunicates - 117 S0621566
the EEPROM 29B (Fig. 17) and the EEPROM 49B (Fig. 18)). 1In
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 a channel constituted by the number of
time slots necessary for transmitting real data of that size.
[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



with each of targets #1 to #M not nore than the
maxi mum nunber of targets set in advance, the

initiator perforns the same processing as that

descri bed above in the flow chart of Fig. 25. [0342]

It should be noted, however, that in step 5145 of Fig.

25, in accordancew t ht hesi zeof real data received from
each of the plurality of targets #1 to #M the

initiator transmts a polling request franme includigubises
time slot information TSN of a value that allows use

..9f a chanpel _constjtuted,by the nunber of tine slots
witl B e dSlh Hhrt et np bt e Chatuphe cRasifd
smt a of .that size. 0343] . Further, _in
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ridespectively transnit polling response franes.
Accordingly, for each one of the plurality of targets
[oF#bto #M blocks included in each of one or nore
polling response franes transmtted fromthat target
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[0344] In this case, as described above, by referring
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recogni ze the time slot in which the i-th target #i
cadf dheclarghisaBilry ool 18ar&O6P1H66to #M, the initiator

transmits a polling request 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 size.
[0343]

Further, in step S149, by referring to the channel
table (Fig. 29), the contrdl 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



#Mtransmts a polling response frane, so the polling
response frane transmtted fromthe target #i can be
recogni zed on the basis of the tine slot in which the

pol ling response frame was transmtted. [0345] It

shoul d be noted that the polling response frane

transm ttedfront hetarget #i can be al so recognized

froma NFCID 2 included 4 ntée polling response frane
(Fig. 10). [0346] On the other hand, each of the gpgpisge
plurality of targets #1 to #M perforns the sane

" rocessing as t.hat described ip the flo char{ of
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"NEFCID 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. 26.

[0347]

It should be noted, however, that in step $154 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 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



timngs of the Ntine slots constituting the channel
#1. [0349] As described above, even when there are a
plurality of targets with which the initiator
communi cates, sinple node comunication can be
performed between each of the plurality of targets
and the initiator. [0350] In this case, of the
targets #1 to #M not | argeritdan the maxi mum nunber
of targets, the nunber of targets #i that use thegpgpises
channel #i mnust be one. That is, of the targets #1 to
. #M not r.ger. than the maxi mnum nunber of targets, ,
eI o f AP0 O TS GO DHECTIY et SRR ubs
nghﬂ channel #i. [0351] It should be noted that since
ﬁh channel table is hidden in secret except for the
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coﬂﬂﬂﬂﬂ&ﬂﬂﬂbdkﬂéﬂﬂﬁ%(Hérfé¥ﬁe@Q$@t&ébﬂW@é%htéf&%ﬁ%‘@lurality

making it difficult to reconstruct the original Teal
of dat@yetld aftsdridied o eacdy of the plurality of targets.

Fromthis point of view, it can be said that enhanced
~[03@qurity.is. —achieved. [0352] 120 S06P1566

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 i1s, 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
#i.

[G351]

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]



Further, as for the channel table set for each val ue

of time slot information TSN, a plurality of channe
tables containing different sets of tine slots

constitur ting a channel are prepared in advance,

and in the initiator and the target, the channe

table to be referred to can be changed at a

predeterm ned tine intervali.2gn this case,

sincethetine slotusedby thetargetis changed at a ggepi566
predeternined time interval, it is possible to achieve
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i f.i ed NFCIP SQ |
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frame be i gnored, the communi cation devices 12 and 13
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real data in Pad of a polling response frame for
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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 (ISO/IEC
18092), the communication device 11 as the initiatecr has a
function of receiving pelling response frames transmitted at
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 devicesrlz 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



targets has. a function whereby, if the entire rea
data cannot be conpletely stored into one Pad, rea
data is split into a plurality of blocks and stored
into Pads of a plurality of polling response franes.
[0356] Further, the communication device 11 as the
initiator has afunction ofreconstructingrealdata
(bl ock) stored in Pads of pol ling response franes
transmtted by a single target at the timng of onfgpises
or nore tine slots, into the original real data.

t can

0357],._  Therefore, if real data_is of a size th
candS Ry agy ) HTHel bl TRAGE P Bo st raiEL By Sol g ERe
e ce the - S rocess.,as it is, the real _data .
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pLAl GALDS SN 1000600k Eid, T esponse frame, by
using a plurality of polling response franes
[03g@nsmitted in TSN+l tine slots or a plurality of tine
slots selected fromanong the TSN+1 tinme slots, such

reglirdald, Cahe ROMMEN dd@sMddeitd nomddhefargett toor
the initiator in a short comunication time by using
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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]

Therefore, if real data is of a size that can.be stored
in oﬁe 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 one polling response
frame, by using a plurality of polling response frames
transmitted in TSN+l time slots or a plurality of time slots
selected from among the TSN+1 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 SDD
process as it is.

[0359]



Further, in a case where a plurality of polling

response franes are transmtted by using a plurality

of tinme slots selected fromanong TSN+1 tinme slots,

the tine slots selected fromanong the TSN+l tine

slots are hidden in secret from devices other than

the initiator and the target, thereby making it

possi ble to ensure sone levetz of security. [0360]

Further, in a case where an error detection code 0Orsgspi1566
error correction code is added to real data, even

| | f
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response franes transn1tted target, error
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and sinple node comrunication are perfornmed in a

theswigaldzad reel Bctpmes iblweto dmsihe abayerdestrobedecurity.
conmuni cati on systemshown in Fig. 16 or Fig. 27, it
..[03€&]al so possible. to performonly sinple node. . .
communi cation. [0362] That is, for exanple, in a
cofruithet i on syskEem shelreasin ar i@ crritkcyistremaie or
which a near field comunication - 123 S06P1566
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.
[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



protocol other than NFCIP-1 is inplenmented, if a

plurality of 1C cards as targets exist around an RIF'W

as the initiator, one tine slot is assigned to each

one of the plurality of 1C cards in advance so that

there will be no overlap, and each 1C card transmts

real data requested for by the RRWat the timng of

the one tine slot assigned 1a3that IC card. It is

thus possible to prevent a collision S06P1566
t hat occur swhenpi eces of real data transmtted to the

pré%é@gfaéﬁﬁéé §%%¢jﬁ§%&§h 1§|f%§i %%g?d|C3£3%?§1€¥§llty

transm e sane
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[ 0364] Accordlngly even in the case of a
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However, if 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 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]
Accordingly, even in the case of a communication system

on which a near field communication protocol other than



NFCIP-1 is inplenented, if the conmunication systemis
one which is applied to an application that assunes
the presence of only one target that communi cates
with the initiator, for exanple, and which perforns
comuni cation using tinme slots, the comrunication
time required for transmtting real data of up to a
certain size can be shortenkz4a by perform ng the
above-descri bed sinple node comruni cation. [0365] <s0spP1566
Fig. 30 shows an exanple of the configuration of a

' ' t hat r i.npl e _npde .
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device 102 as the target. [0367] It should be noted
of tirattd re tdwr eabods eatcshove shoFtgned3Py pérfsSrming the
assunmed that the comruni cation device 101 functions
_.abwmydesct eed s inptermedat comansicasidata by ...
out putting an el ectromagnetic wave by itself and
[03pdul ating the el ectromagnetic wave, and the
communi cation device 102 functions only as the target
t h&E9t-r 3 Fiy sdana Ppmp e d0ePIseefiguration of a

communication system that performs simple mode communication
{near field communication) as communication using time slots.
[0366]

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



perform ng | oad nodul ati on on the el ectromagnetic wave
outputted by the initiator. [0368] The communi cation
device 101 is configured in the sane nanner as, for
exanpl e, the comuni cation device 11 shown in Fig.

17, and the communi cation device 102 is configured in

the sane manner as, for exanple, the comrunication

device 12 shown in Fig. 48250369] Next, a

description will be given of the sinple node S06P1566
conmuni cation perforned in the connunication systemin
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communi cation device 101 as the initiator nakes a
[03eguest for real data to the target by transmtting

the polling request frame shown in Fig. 9. Further, it
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shagimgire gl i Hy- request frane, and the like are the

same as those in the case of SDD process specified by
[0 P-1. - 126 S0621566

Next, a description will be given of the simple mode
communication performed in the communication system in Fig.
30. For the simplicity of description, it is assumed that,
like the communication device 11 in Fig. 16 which complies
with NFCIP-1, the communication device 101 as the initiator
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 shqwn 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 SDD

process specified by NFCIP-1.



[0370] First, referring to the flow chart in Fig. 31

a description will be given of the processing of the

conmuni cation device 101 as the initiator in a case

where, as shown in Fig. 21, one or nore polling

request franes are used for communication in sinple

node. [0371] The control section 29 (Fig. 17) of the

conmuni cation device 101-as2déhe initiator controls

t he individual blocks of the comunication device gif¥pi5¢6

So as to start outputting an el ectromagnetic wave.
[Oégqgn, in step S201, in the same nmanner as in step

5 of Fig. 22, the control section 29 controls the
in ual f. t ati.on device .11 so
asgil\gsgfaﬁgﬁe%qg%ggﬁq nhcglrequest Feime: %ygg 9?)1vv| h a
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the target, 1Is transmtted

U seeh NitNi Ak Stst@m im ﬁr@léﬁn@cﬂe.’zl g. 27 since
passi ve node comuni cation can al so be perforned in

-[03ddi-tion to si.nple.node. conmunication,. in.a.case where. . ... ..

si npl e node communi cation is perfornmed, a specific
vallbe, cont2pl SEERLISH629 (Fig. 17) of the communication

device 101 as the initiator controls the individual blocks
of the communication device 101 so as to start outputting an
electromagnetic wave. Then, in step S$201, in the same
manner as in step S125 of Fig. 22, the control section 29
contrels the individual blocks of the communication device
11 so as to transmit a polling request frame (Fig. 9) with a
l1-byte value set in the time slot information TSN.

[0372]

That is, in step S201, 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

simple-mode communication is performed, a specific value,



which is a 1-byte value other than the standard val ues

specified by NFCIP-1 as val ues that should be set in

the time slot information TSN in passive node

comuni cation (SDD process), is set in the tinme slot

informati on TSN. However, since passive node

comrmuni cation is not perfornmed in the comrunication

systemin Fig. 30, an arbityary-1-byte value can be

set in the tinme slot information TSN. [0374] Wen @gpi566

polling request frame with a value set in the tinme

t [ ransmtted in_st 201, the
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in their Pads, at the respective timngs o tinme
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the TSN+1 polling response franes transnitted at the
[037ddpective timngs of the tinme slots #0 to #TSN is
re%iggeg. Egigﬁ]r- 128t 296P1566
po g reques rame with a value set in the
time slot information TSN is transmitted in step S201, the
- process proceeds to step 3202, where the control section 29
controls the individual blocks of the communication device
101 so 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 request 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 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 $202, each of
the TSN+1 polling response frames transmitted at the
-respective timings of the time slots #0 to. #TSN is received.

[0376]



Then, the process proceeds to step S203, where the

control section 29 conbines the TSN+1 bl ocks

respectively included in the TSN+l polling response
frames to reconstruct the original real data, thereby
acquiring real data fromthe target. [0377] Next,
referringtotheflowhart in Fig.32,a description wll

be given of the processing xafg tthe comuni cation

device 102 as the target in a case where, as showxddbiscs
Fig. 21, one or nore polling request franes are used

f icatli [ i npl de. [037 F | e,
TSR Sl ol L9 Fon el
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1incChRRR TG ﬂk?.ﬁtlt]%ﬁitlic 35@11 i er@%%er‘ gigﬂi%%g €L O0-48st ruct

(Fig. 18) o nmuni cati o dr aws " power
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supplies the power to the individual Dl ocks of the
targ@muni cation device 102. Accordingly, the
comuni cati on device 102 becones operable. [0379]
[03WEN t he comuni cation device 102 becones operable, in
' step 5211, the control section 49 (Fig. 18.) controls
..t h#exitndireifdualinlgl ackshef flker comnthiieatrien device 102
so as to - 129 S06P1566
description will be given of the processing of the
communication device 102 as the target in a case where, as
shown in Fig. 21, one or more polling request frames are
used for communication in simple mode.
[0378]

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 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
cperabkle.

[0379]
When the communication device 102 becomes operable, in

step S211, the control section 49 (Fig. 18) controls the

individual blocks of the communication device 102 so as to



receive a polling request frane transmtted fromthe
initiator. [0380] Then, in step S212, the contro

section 49 recogni zes the tine slot information TSN
included in the polling request frame (Fig. 9) from

the initiator, and on the basis of the tine
slotinformati on TSN, recogni zes the nunber TSN+l of

time slots to be used for-tieEs t+ransm ssion of rea

data, and the process proceeds to step S213. [0381l]speP1566
In step S213, the control section 49 controls the

indjvid bl ocks of the_comrunication device 102 so
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thel INtlg DOfott hign AN DbOCkSN | SnsBhddd HBRdths pollin
transmtted fromthe target to the initiator at the
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transmtted fromthe communi cati on device 102 as the
TSN geft +ink3G1@06RIG66: used for the transmission of real

data, and the process proceeds to step S213.
[0381]

In step S213, the contreol section 49 controls the
individual blocks of the communication device 102 so as to
-transmit,  for example, TSN+1 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+1 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+l 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



to the comunication device 101 as the initiator in a

short comrunication tine. [0383] Next, referring to

the flow chart in Fig. 33, a description will be

gi ven of the processing of the conmunication device

101 (Fig. 30) as the initiator in a case where, as

shown in Fig. 24, sinpl enode- comrunication is

performed by using N time-sl®ts-sel ected from anong

the tinme slots #0 to #TSN. [0384] The control SO6P1566
section 29 (Fig. 17) of the conmmunication device 101

initi I i ndjvi dual . bl pcks, of
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comuni cat ron devit

Bin & actsompgpeti c wave. Then, in step S201, the
CocoﬁF?oI sectld% 29 controls the individual blocks of

[03dw; communication device 11 so as to transmt a
polling request franme (Fig. 90 with a 1-byte val ue

seleixt ,t he fdrvl ¥ Alo dHY of i} i Qi SN [#385]33 1 ny thi's

case as well, as descri bed above with reference to

dedd@ipt2on thiel N hé ngi S¢0t S ofhd hﬁré&@?sﬂl?t §£#Pnko
#TSN, which are used for the target to fransmt

conpoir i et ¥@s pharsice fT@IESFiQr €38Ltat NtREVanceifoert g a
communi cati on device 101 as the initiator and the
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is performed by using N time slots selected from among the

time slots #0 to #TSN.

[0384]

The control 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 outputting an
electromagnetic wave. Then, in step $201, the control
section 29 controls the individual blocks of the
communicatipn 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 referénce
to Fig. 25, the N time slots of the time slots #0 to #TSN,
which are used for the target to transmit peolling 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



TSN. [0386] Then, in step S221, a polling request
frame including tinme slot information TSN in which a
val ue corresponding to the Ntime slots used for the
transm ssion of polling response franes is set, is
transmtted. [0387] After the transm ssion of a
polling response frame in step S221, the process
proceeds to step S223, where3the control section 29
control s the individual blocks of the communicati &hgp1s566
device 101 so as to receive polling response franes
Tsﬁyansnitted fromthe target. [0388] That is, the
arget that has received the polling request frame
[Oyg§p a value set in the tinme slot information TSN
wi Il transmt N polling response franes including
(bhrogks abf almed 9y, Spld t dlrlgi)n%%ﬁ{lgéag@’?ﬂ d th%cluding
S of the tire

respective timngs of the Nti ot's
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respect to the time slot information

theAQT G i 38 Yot 4 NuSEEPE S228he eLAN Shi 588N o PObb1 NPng
response frames transmtted at the respective tin ngs

resfortdee N-drigwe ¢ adest ) Sis eceinvedit£8389] - Then, the
process proceeds to step S225, where the contro

[03Edt.ion 29 conbi nes. the .N bl ocks. respectively. -.132.
SO06P1566

After the transmission of a polling response frame in
step S221, the process proceeds to step $223, where the
control section 29 controls the individual blocks of the
communication device 101 so 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 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 $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



included in the N polling response franes to

reconstruct the original real data, thereby acquiring

real data fromthe target. [0390] Next, referring to

the flow chart in Fig. 34, a description will be

gi ven of the processing of the conmunication device

102 (Fig.30)asthe target in a case where, as shown in

Fig. 24, sinple node communigation is performed by

using Ntine slots selected fromanong the time sl€i&pises
#0 to #TSN. [0391] For exanple, when the

- i cat evice, 101 as the initiator starts
Jlugu{pu%tfﬁgégﬁ @I%%ff%%%gﬁ%??%nﬁﬁvgfaﬁﬁa ?ﬂereconStruCt the
GO [ i O Vi a he target _is_ brought
or P £ MO ooy PRt b PO Shat yadkR! ol abhe
taikdd9. 18) of the communication device 102 draws power
fromthe electronagnetic wave fromthe initiator and
[osupplies the power to the individual blocks of the
conmuni cati on device 102. Accordingly, the
comkti, Catdfoirrdey @@ 102 hecameshaoperabley . [93892]
When the communi cati on device 102 becones operable, in

dessteiptS23] , wihe lsong1@dn SeEt 108 ¥BoEEbgind8drCORET Ol S
the individual blocks of the comruni cati on device 102

..comgoargscd ol o eberMee al bl [ Fig. r2ouess. franeatg@pstmtiedase oo
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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.
[0321]

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 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.

[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 from the



initiator. [0393] Then, in step S232, the control
section 49 recognizes the tine slot information TSN
included in the polling request frame (Fig. 9) from
the initiator, and on the basis of the tinme slot
information TSN, recogni zes the nunber TSN+l of tine
slots to be used for the transm ssion of real data,
and the process proceeds ta siep S233. [0394] In step
S233, the control section 49 selects Ntine slots ggepiségs
used for the transm ssion of polling response franes,
o e is 2 or larger and TSN+l or smaller, from
lnl%earngo he TSN+l tinme slots #0 to #TSN, that is,
{0399%1}ects the Ntinme slots set in advance with respect
tothe tinme slot information TSN, and the process
r ds ;t0 p 4. O%%’;! .S234, t :
go(r?;ﬁ r%gll' é}tgctsi%tg% A%%%cinttro st teﬂor% f}g(ﬁec\%l%aldﬂgbl%%kosgnolfzes
thed REEOEIMY Ciatd AmLAeMd CerdP2i $01 @Sed Oin 194 I\ﬁéﬁfﬁg,
split real data into N bl ocks and transmt pol I T ng
redRSPONS@ld WSy 1 esPethdy et Ve | 1]t 19 | hen N B 0CkS basis
at the respective timngs of the Ntime slots sel ected ,
of ithe stiee 23t {rR36]at idn SIS drdeohof 26k thad himbdi s
case, it is assuned that the size of each bl ock
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data, and the process proceeds to step 5233.
[0394]

In step 5233, the control section 49 selects N time
slots used for the transmission of polling response frames,
‘where N is 2 or larger and TSN+l 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 time slot
-information TSN, and the process proceeds to step S234.
[0395]

In step S234, thé 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 S234.

[0396]
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 equal to or |less than the size of

Pad. [0397] In this way, by transmtting polling

response frames by wusing all of the TSN+1 tinme slots

#0 to #TSN, or Ntinme slots selected fromanong the

time slots #0 to #TSN, data of wup to a certain size

can be transmtted fromthe target to the initiator

[0398] Further, in a case mhwere polling response

frames are transmitted by using Ntinme slots sel edd®fbises
fromanong TSN+1 tinme slots #0 to #TSN, with respect

. to time slot information TSN, the N tjnme slots

lntl?sé\iﬂf%ocip}isnelst rHHET ST ot ?Si)o%?rhg&’%s%%%e‘)%r%ﬂ%s

[Ofg hi dden in secret fromdevices other than the
coﬁnunication devi ces 101 and 102 (Fig. 30).
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communi cat es. However, if specified in advance, a
‘[03sladrality of targets nmay serve as the parties with

which the - 135 S06P1566

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 transmission
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.
[0359]
In the communication system in Fig. 30, it is assumed

that only one target, the communication device 102, sexves
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



initiator comruni cates instead of one target, and

si npl e node conmuni cati on can be perforned between

each of the plurality of targets and the initiator.

[0400] For the initiator and each of the plurality of
targets, a channel table as shown in Fig. 29

associated wwth each value of time slot information

TSN is set (stored) in advedge- In accordance with

the size of real data received fromthe target, fafggpises
exanple, the initiator transmts a polling request

o of ' ' ' I i nf i TSN of I
iR M4 % Bdhnal Shnterihesarhy end SindTe
o | e
ol 4L 045 MECRIRALIL T pLEATSM L NSk P
pldrdi d@roete Hqof s aax?éuﬁﬁéii%iﬂatéiafgets receives a
pol |'i ng requeé% frame fromthe initrator, and on the

[odm|si s of a channel table associated with the tine
slot information TSN included in that polling request

fr o, theeqegRiizesd iamy 1 ongld it A 4he Shanhelet s,
#i to be used by itself; and transmts polling

a daespwisedrlaness i sicdwidi g F{Pl ozksaobbai feddbyith each
splitting) real data by using the tinme slots. [0402]
~valgpecif itdatd y51dtoriekand e oprosm des sdiat (Moasg@et sn#l
to #M are the parties with which the conmunicati on
‘adwigvdece -1 3B CcBOBRIGE6vith 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 a channel constituted by the
number of time slots necessary for transmitting real data of
that size.
[0401]

On the other hand, the i-th target #i of a plurality of
targets receives a polling request frame from the iritiator,
- 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 device



101 as the initiator communi cates, the comunication
device 101 as the initiator perforns the sane

processing as that described in the flow chart of

Fig. 33. [0403] It should be noted, however, that in

step S221 of Fig. 33, in accordance with the size of

real data received from each of the plurality of

targets #1 to #M a polling zeqguest frame including

time slot information TSN of a value that allows usgpisgs
of a channel constituted by the nunber of tinme slots

eces y; for ch of the. ta ets lto #Mto transmt,
101?eaa %@‘% t?ﬁ rs?%%mut%c? ﬁ?eaomﬁaae&ftwn device
F h connunlcatlon devi
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ded¥ Gl T Oéhetf‘t&?t éhgﬂ'ttgf#MéeS§§Ct | vely transm t
pol I'I ng response ranes are recognized by referring
[o4®3t he channel table (Fig. 29). Accordingly, for each
one of the plurality of targets #1 to #M bl ocks
I ngliudehuin eachfeONa ey € Hedd 1 NY sfﬁﬁ%pﬂ@f of Fig.
frames transmitted from that target are conbi ned

33 enonsddoedartide witlgi fiak sead @at deaf 0495 rQﬂeH}‘@d from
ot her hand, each of the plurality of targets #1 to #M
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flow chart of Fig. 34. [0406] - 137 S06P1566
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 size, is transmitted.

[0404]

Further, in step S225, in the communicaticn 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 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 coriginal 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 should be noted, however, that in step 5233 of Fig.

34, on the basis of the channel table corresponding to

the time slot information TSN included in a polling
request frame fromthe comuni cation device 101 as

the initiator, for exanple, the comunication device

102 as the i-th target #i of the targets #1 to #M

recogni zes (selects) one -orimpre tine slots
constitutingthechannel #i that should be used by sgggpises
itself. [0407] Further, in step S233, provided t hat
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{0407}

Further; in step S233, 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
timings of the N time slots constituting the channel #i.
[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



tabl e can be changed at a predetermned tine interval.
[0410] It should be noted that, in this

speci fication, the processing steps describing a

program for causing a conputer (including a processor
such as a CPU or DSP (Digital Signal Processor)) to
execute various kinds of processing do not always

need to be tine-sequentiallysgperfornmed in the order

as witten in the flow charts, but also include SO6P1566
processes executed in parallel or individually (for

e, | 1 el rocesses Or object-oriented
cafi M S Ulndaq A P Setras el obeEeeumby
[Oﬁd]her a single conputer or a plurality of conputers

Ina distributed manner. [0412] It is to be
under t hat i S . . d.nventi
under sheodd Bl nendlnEnLS of e MEgSAN et Tank
prodih yad e DAL CAHY NS 4TS DOSShES WeihoUly & computer
departing fromthe scope” of the” present |nvent?on.
(13N d iR Rl 366 cLd A M deh Ay & 0AMtsty Cat | 981 SY518M a1l Signal
conprising: an initiator as a communi cati on device

Prddwadscat)dr tto angund Cadd DOuHYk DMPUSt i o @Pssing do not
el ectromagneti ¢ wave, and transmts a command via the
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device that transnmts a
as rasigoresetiot Heoo nfiterwd byt apatds nocut ad iy ihelude processes

executed in parallel or individually (for example, parallel
processes or object-oriented processes).
[0411]

The programs may be processed by either a single
computer or a plurality of computers in a distributed manner.
[0412]

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.



el ectromagneti c wave, wherein the initiator has neans
for causing a command where a first value is set in
time slot information to be transmtted when, of
passi ve node communi cation and sinpl e node

communi cation, the passive node comunication is
perforned, the passive node conmuni cation i ncl uding
transmtting the conmand i nciaiding the tine slot
information related to a time slot, and receiVving aggpisee
response to the command, the response being
transmtted by the target %é timng of any one of
one or more tine slots and ﬁ%ﬁuding an ID

{ldeptification).for |dent|f the target, to
acq??re nﬁﬁ? B ???y?%é??h% Y@t get, and
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comuni cat1on i nc udlng ransm In conman
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the response "bel ng trans ttEd ar ge
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including real data, to acquire the'real data
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different fromthe first value is set in the tinme sl ot
. redpdrdeTeid hd chigmidn@nsyi 1éeg-nhenLdhengi ARée. node.
electromagnetic wave,
wherein
the initiator has
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 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 acquire the ID for identifying the target,
-and ldentify the target by the ID,
the simple mode communication including

transmitting the command, and .



conmuni cation is perforned, and the target has neans

for recognizing the tinme slot information included in

the conmand fromthe initiator, nmeans for determ ning
atinme slot for transmtting the response by a random
nunber, and causing the response including the ID for
identifying the target to be transmtted at a timng

of the tine slot determ nedidy the random nunber,

when the tine slot information has the first valugpgpises
and nmeans for causing the response including the rea

data to be t%%ggnitted at_a timn o% a preset ti
slot, when the %Vh%gs?oFeFﬁ?gFﬁa?Po Dfa OPﬂéngecgﬁa
' . . . . s, .
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conprising: a first transm ssion con nmeans

causing a - 441,-S06F156R. cogmendcyhergqa first value

is set intime sio6t information to be transmitted

when, ohepassifye @BAEiGGNIURI ¢athRR @M ers BPlse R value
conmuni cati on, the passi ve node conmuni cation is
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transmtting the command including the time sl ot
_Anfiorfernieti oo red atech drol - dd ehsh othe aptinpeceydiag a.
response to the conmand, the response
communication is performed, and
the target has
means for recognizing the time slot information
included in the 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
random number, when the time slot.informationrhas the first
value, and
means for causing the response including the real

data to be transmitted at a timing of a preset time siot,

when the time slot information has the second wvalue.

2. A communication device which starts communication by
outputting an electromagnetic wave, and transmits a command
by the electromagnetic wave, comprising:

‘a.first transmission control means for causing a



being transmtted by a target, which is a

communi cation device that transmts the response to

the conmand by | oad- nodul ati ng the el ectronagnetic

wave, at a timng of any one of one or nore tine

slots and including an ID (ldentification) for

identifying the target, to acquire the ID for

identifying the target, andigidentify the target by

the ID, the sinple node comunication including S06P1566
transmtting the conmand, and receiving a response to
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+fdQrdmtion to be transmtted when the sinple node
peconmmication is perfornmed. - 142 SO06P1566 3. The
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when the target transnmts each of one or nore

responseganghidtihgi R8Ok op@thOi reneddhg®he iR slot

slots which is preset with respect to the second
—infeatmet isot  dell 4thed ti orea st Dhe DO @A on, each. of the.
one or nore responses is received. 4. The
communi cetedmidgviaceecapoasd ng ttheCodinMadd, 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 ID,
the simple mode communication including
transmitting the command, 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 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.



wherein: when the target transmts each of a plurality
of responses at a timng of each of a plurality of
time slots which is preset with respect to the second
value set in the time slot information, each of the
plurality of responses is received. 5. The

comruni cati on device according to Claim4, wherein:
when the target transmts-the real data by splitting
the real data into the plurality of responses, eachh@pisgs
the plurality of responses is received, and the rea
data in its original formis reconstructed fromthe
pIuraIity of responses - 143 S06P1566 6. The

di im5, jn:
Short s R A (N L6 BEPL I et Rt BhobPchBthedd by
r

wh&ach, of a plurallty of targets are preset with respect
to the second value set in the time slot information,
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a plurality of responses at a timng eac
at pl Wahidy oPfeddimoslOts dPahoshoy] fe b Ysed, Ry ctihes

target, each of the plurality of responses transnitted
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each of the plurallty of tine slots that should be

_infusedhtiort,he target. . received, .and. .

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 is 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 according 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 is received, and
the real data in its original form is reconstructed

from the plurality of responses.



the real data in its original formfromeach of the

plurality of targets is reconstructed. 7. The

comuni cation device according to daim5, 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.pjasality of responses is

received, and an error in the real data is correct&fpissg

or detected by wusing the error correction code or

érror det ection code. 8. A communication nethod for a

ol CRTBH HEI T £en t AT CC 129C080EPI5EE Copalt 3

hconmJ_nication by outputting an el ectromagneti c wave,
"Nt transnits a command via the el ectronmagnetic wave,

conprising.the steps of;. causj co nd re a
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comuni cation device that transmts the response to
of tihigne il thyat Oglflou TRt ahs8g berpkeghgaagnetic

wave, at a timng of any one
each of the plurality of responses transmitted from
each of the plurality cof 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.

8. A communication method for a communication device that



of one or nore tinme slots and including an ID
(ldentification) for identifying the target, to
acquire the ID for identifying the target, and
identify the target by the ID, the sinple node
conmuni cation including transmtting the conmand, and
receiving a response to the conmand, the response
being transmtted by the target_at a timng of any one
of one or nore tinme slots and including real datagddbises
acquire the real data; and causing the command where a

: cond value different from-, 145 S06P1566 the flrst
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first value is set in tine ormation to
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sinpl e node communication, the passive nbde

mmodgﬂﬁﬁﬂmuﬁﬂdaﬂhdﬁsigﬂﬁé&f&ﬁhe@he passi ve .node. ...
comuni cation including transmtting the connand

i nehedipag stife ol slogimunifarirmt i neliaied to a tinme
sl ot, and
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 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 ID,
the simple mode communication including
transmitting the command, 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 real data,

to acquire the real data; and

causing the command where a second value different from



receiving a response to the command, the response
being transmtted by the target at a timng of any one
of one or nore tine slots and including an ID
(ldentification) for identifying the target, to
acquire the ID for identifying the target, and
identify the target by the ID, the sinple node
communi cation including trapsmtting the command, and
receiving a response to the command, the response gggpis66
being transmtted by a target, which is a
cat - 146, SO6P1566. device that transmts
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the real data; and causing the command where a second
value different from the first value is set in the
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wave, conprising, when the initiator can perform
comgasss v et aToEte: @oraTL | wab ¢Ofs | aehplel §ng 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 the target 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 ID,
the simple mode communication including
transmitting the command, and
receiving a response to the command, the response

being transmitted by a target, which is a communication



transmtting a conmmand including tinme slot

information related to a tine slot, and receiving a

response to the command, the response being

transmtted by the comuni cation device at a timng

of any one of one or nore time slots and including an

ID (ldentification) for identifying the conmunication

device, to acquire the ID forgidentifying the

comuni cation device, and identify the comunicati afhgpisgs

device Dby the ID, and 147 S06P1566 sinple node ;
ation |nclud|n transmtting the conmand, an
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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 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 acquire the ID for identifying the
communication device, and identify the communication device

by the ID, and



time slot for transmtting the response by a random
nunber, and causing the response including the ID for
identifying the comunication device to be _
transmtted at a timng of the tinme slot determ ned
by the random nunber, when the tinme slot information
has the first value; and a second transm ssion contro
means for causing the respppse_including the rea
data to be transmitted at a timng of a preset ti 6P1566
slot, when the tine slot information has the secon
value 148 _SO06P1566 11. The connunlcatlon devi ce
accor di RGPPSR FOMIRGCETAON HRE

transm ssi on contro% causes eash of one or nore

responses to- b tHh Eh???iae Foﬂmﬁp ng"8f each of
lots_which i th t
the secondvar COGbTH ne FFRESPSE” Fi bPRmePBREALD. Chfie
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the secon ransm ssi on control neans causSeS eac
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each o [ ur ty of tlne ots preset
reamtdhg§spect to the second value set in the tlne sl ot
i nformation. 13. The communication device according to

~Claim12,  whergtsuitde:seCLAL1t HapgM ssion contro

nmeans causes the real data to be transmitted by belng

split ifnhothbBeppkshigki inpdel 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 control 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 transmitted at a timing of
the time slot determined by the random number, when the time
slot information has the first wvalue; 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 wvalue.



responses. 14. The conmuni cati on device according to
Claim13, wherein: when a plurality of tinme slots
that should be used by each of a plurality of

communi cation devices are preset with - 149 S06P1566
respect to the second value set in the tinme slot

i nformati on, the second transm ssion control neans
causes each of the pluralitys®f-responses to be
transmtted at a timng of each of the plurality ofggpisege
time slots that should be used by the conmunication
device itsel f. 15. Thecomuni cati ondevi ce according to
Claim 13, wherein: the second transm ssion contro

dat h t d
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whdd@nsmtted by being split into the plurality of
responses. 16. A comunication nethod for a
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node conmuni cation including transmtting a command
including tinme slot

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 communication device according to 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 Ciaim 13,
wherein:
when a plurality of time slots that should be used by

each of a plurality of communication devices are preset with



information related to a tine slot, and receiving a
response to the conmand, the response being

transmtted by the conmuni cation device at a - 150
S06P1566 tim ng of any one of one or nore tine slots

and including an ID (ldentification) for identifying

t he communi cation device, to acquire the ID for

i dentifying the communicatipfgdevice, and identify the
communi cation device by the ID, and sinple node <pogp1566
conmuni cation including transmtting the conmand, and
receiving t he comman the response
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the/atdind$i S8t 1 M &@@lcélﬂ@sémt information is
transmtted: recognizing the time slot informtion

included in the conmmand fromthe initiator;
determning a tine slot for transmtting the response
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wh;;gin:
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 electromagnetic wave, comprising the steps of,

-when the initiator can perform
passive mode communication including
transmitting a command including time slot
information related to & time slot, and
receiving a response to the command, the

response being transmitted by the communication device at a



ID for identifying the comunication device to be
transmtted at a timng of the tine slot determ ned by
the random nunber, when the tine slot information has
the first - 151 SO06P1566 val ue; and causing the
response including the real data to be transmtted at
atimng of a preset tine slot, when the tine slot
i nformati on has the second wsue. 17. A program
executed by a conputer that controls a comunicati€dkpises
devi ce, thecommunicationdevice transmtting, to an
. f.nitiator as a co nicati on device that starts .
i Y i by bUULAT TP BBt Foith@need cLgbading an
a smis a command via.the electromagneti ¢ .wave, .
10 e AR S P iR B B0 B eI TRg e o device,
el ectromgnef | cuaye, o Lhe pHogLam ausipgthe. ..
conputer to execute a process conprirsing the s?eps
cor&{dnm&pedéﬂé ,agﬁ{d Cﬂeﬁ@{%‘?r{@lgaééﬁu}{gnfgggion device
comuni cation 1ncluding transntting a comand
py ItHd utdh Ngaddgme slot  information related to a tine
slot, and receiving a response to the command, the
responseihgi BgnbHansbidtad cBY ibhe 1eemmningat i on device
at a timng of any one of one or nore tine slots and
including antrdfsieltentdfteat tomhahql hdgntifying the .
comuni cation device, to acquire the ID for
identifyi ng tdeeicomyuai casponsdevbceheandmndenti tye
t he communi cati on device
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 thé 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



by the ID, and sinple node conmunication including -
152 S06P1566 transmtting the command, and receivVving
a response to the conmand, the response being
transmtted by the comuni cation device at a timng
of any one of one or nore tinme slots and including
real data, to acquire the real data, inthe

passi venodeconmuni cati on,-t}®] command where a first

value is set in the time slot information is SO06P1566
transmtted, and .in the sinple node communi cation, the
valq@" d mhere a second value different fromthe first

val'ue |s set in the tine s| ot infornation is
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by a random nu hé r esponse I nc
o1dthe nd Bk dentd f%@gsé@@nﬁoyyynécaﬂ on devi ce 10 be
transmtted at a timng of the tine slot determ ned by
the random nunber, when the tinme slot information has
the first val ue; and causi ng the response incl uding

the rregraiptan taxdeutdd angnd téSfpated that NGoRErdls a
preset tine slot, when the tine slot information has
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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 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
-ID (Identification} for identifying the communication device,
to acquire the ID for identifying the
. communication device, and identify the communiéation device
by the ID, and

'simple mode communication including
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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 acgquire 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, 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.



