COMMUNICATION SYSTEM, COMMUNICATION DEVICE, WIRED
COMMUNICATION DEVICE, AND COMMUNICATION METHOD

- BACKGROUND OF THE INVENTION 1. Field of the Invention The
present invention relates to communication systems, communication
devices, wired communication devices, and communication methods.
More particularly, the invention relates to a communication system, a
communication device, a wired communication device, and a
communication method that can perform wired communication with a
simple configuration of the devices by minimizing the number of lines for
connecHAGHE IdéVided ZM58E¢iptichAMfiNe Rdlatdd ArVIntegratedREircuit

(IC) card f jeld communication, which is one type
of Wirelegsépc%%rﬁ?n%%%g%nr]ﬁ%%%%mirz?%\lo?nt%c\ylv%céﬁgpl)c;ceﬂ‘ér Bge %ﬁgﬁge of
its utility. Such IC cards that perform near field communication are used
in, for example, an automatic - 1 ticketing system in a station or an
electronic settlement system that conducts settlement by using e-money.

BBUEEBINEBpPEad BF NBAY FRILEEOmmunication IC cards, the

1stan9ar iéatio okfl near field communication protocols that can be used by
IC cardsis i pngFesIsf.“AeR/%Jré)é} example of such communication

protoggls is Nearfield, Leommynication iterface and Rrotaeal dNFGIR s,
which is
communication devices, wired communication devices, and
communication methods. More particularly, the invention
relates to a communication system, a communication device, a
wired communication device, and a communication method that
can perform wired communication with a simple configuration
of the devices by minimizing the number of lines. for
connecting the devices,
2.  Description of the Related Art

Integrated circuit (IC) cards that can perform near
field communication, which is ocne type of wireless
communication, are coming into widespread use because of its

utility. Such IC cards that perform near field

communication are used in, for example, an automatic



defined as ISO/IEC18092. NFCIP-| defines two communication modes,
l.e., an active mode and a passive mode. In the active mode, to send
data, a plurality of communication devices each output electromagnetic
waves and modulate them by themselves. In the passive mode, to send
data, one of a plurality of communication devices outputs electromagnetic
waves and modulates them, and another communication device receives
the electromagnetic waves and performs load modulation on them.
Communication devices based on NFCIP-1 perform communication
téithertinntbe mctivermdde rthe Pawsivernrouee {see; foneganmpié lement

Japanese Unexamined Patent Application Publication No. 2004-215225
SR TR TBRRASI oGy TErEE TR BTENE A Rehmation

Exchange petwaen Sysiems, Neq field Coremupicationitedace anda rys,
Protocol (NFCIP-1)",” First Edition 2004-04-01, ISO/IEC 18092:2004(E)).

tineaddition 4o §€ Tardercellularteiefhicrias aennowl widelyrusec: Hpela s
device integrating an IC card and a 2 cellular te:geghone therein, i.e., a
r

O8I E5h oS hing & EGRIAR 1E%arE tRACFaTSiins rear idkF 3
Sompnication, ds already-Ruttepacticaliuse, Mores precisely; acellular

telephone integrates an IC chip rather than an IC card therein, that is, the
CshrapesiobthiclC Eark afatthea Gl cRipcdrecdifferéff Glithough thieifeimciions
dtgggggfda;% siInéli(!)a :'[EF(*?{ BtE% ?E:.onvenience of description, however,

NFCIF~1 defines two communication modes, i.e., an
active mode and a passive mode. In the active mode, to send
data, a plurality of communication devices each output
electromagnetic waves and modulate them by themselves. In
the passive mode, to send data, cne of a plurality of
communication devices outputs electromagnetic waves and
modulates them, and another communication device receives
the electromagnetic waves and performs load modulation on
them. Coeommunication devices based on NFCIP-1 perform
communication either in the active mode or the passive mode
{(see, for example, Japanese Unexamined Patent Application
Publication No. 2004-215225 and "Information Technoclogy
Telecommunications and Information Exchange between Systems
Near field Communication Interface and Protécol {NFCIP-1)",
First Edition 2004-04-0l, ISC/IEC 18092:2004(E)).

In addition to IC cards, cellular telephones are now

widely used, and a device integrating an IC card and a



IC chips having functions similar to those of IC cards are also referred to
as "IC cards". Some cellular telephones are designed to allow users to
install and remove subscriber identity module (SIM) cards (which include
SIM chips) storing subscriber information (for example, telephone
numbers) necessary for the users to use the cellular telephones. Such
cellar telephones are hereinafter referred to as "SIM-compatible cellular
telephones". If the user replaces a currently used SIM-compatible cellular
telephone by another SIM-compatible cellular telephone, he/she can

CrehiEVe the SIRPERREfrGRERISd one to iAsare iittoathetadwrdiia® use

the.new cellular,_telepbane. As the standards superior to SIM, user
nAANT o i t(dﬂﬂ)gg e W%é%%r(\‘}v%iéﬁ?ﬁ’d%%m chips)
ceatniandle: pat only usersibscaber infopratien Aut alse perggpal

information, such as credit card numbers and 3 authentication
PifffoThi&ioh uBedFor EdAdu i ritRRentcatRiT: BIRBcardsiEngUiIM sardser

g delinad in IS07816, SIN cards.orUIM cards have termingls (jas) for
performing wireéd communicdtion with other devicesto sehd and receive

agig@nalse \Yhepm glMrcardior s WMcardisongtaliedtin gellulahs thereos
telephone, the terminals of the SIM

are similar. For the convenience of description, however,
IC chips having functions similar to those of IC cards are
also referred to as "IC cards",

Some cellular telephones are designed to allow users to
install and remove subscriber identity module (SIM) cards
{which include SIM chips) storing subscriber information
(for example, telephone numbers) necessary for the users to
use the cellular telephones. Such cellar telephones are
hereinafter referred to as "SIM-compatible cellular
telephones”.

If the user replaces a currently used SIM-compatible
cellular telephone by another SIM-compatible c¢ellular
telephone, he/she can remove the SIM card from the old cne
to insert it inte the new one to use the new cellular
telephone.

Az the standards superior to SIM, user identity module
(UIM) is available. UIM cards (which include UIM chips) can

handle, neot only user subscriber information, but also

perscnal information, such as credit card numbers and



card or the UIM card are brought into contact with the terminals of the
cellular telephone so that the circuit in the cellular telephone can send
and receive signals to and from the SIM card or the UIM card by wired
communication. It is necessary that SIM cards or UIM cards be small
since they are installed in portable machines, such as cellular telephones.
Accordingly, only a small number of terminals, for example, about 8
terminals, are provided for sending and receiving signals to and from
other devices, and some of the terminals are used for sending and
ARG CSighars forard Tom the eredit iva ceturiicsigphone.
-SUMNARY, OF THE IMYENTION Agdiseyssed above, cyrently, there are

. )
two typescoaf cellilar te ephones, I.e., one tyﬁg% WHICh has a buit-in' IC

1cartisthat performs near field communication, and the other type of which
allows users to install and remove SIM cards or UIM cards (hereinafter
simplyHéfeitedto 26 "Gl caregrdiay ¢t catpenhéfeférieRpeded that

p%@%g%%{%epgggg Q%g&%ﬁ&@ngg%camﬁéhg&gggonnéﬁﬁgﬁ%g send
communication and are compatlblle With SIM Cards wﬁiﬁ)e put to practical

atge apddiesoneepopudar. lmseshLcedulardglephones, axomnmemication
interface used for performing near field communication by using an IC

igaferisitBbab2used o sendifd eireeiVifig slghals Tbetiveth & bilEi!
c§¥§‘§¥déﬁgisﬁﬁ”gg& gggsbrought into contact with the
terminals of the cellular telephone so that the circuit in
the cellular telephone can send and receive signals to and
from the SIM card cr the UIM card by wired communication.
It is necessary that SIM cards or UIM cards be small
since they are installied in portable machines, such as
cellular telephones. Accordingly, only a small number of
terminals, for example, about 8 terminals, are provided for
sending and receiving signals to and from other devices, and
scme of the terminals are used for sending and receiving

signals to and from the circuit in a cellular telephone.

SUMMARY OF THE INVENTION

As discussed.above, currently, there are two types of
cellular telephones, i.e., one type of which has & built-in
IC card that performs near field communicaticn, and the
other type of which allows users to install and remove SIM

cards or UIM cards (hereinafter simply referred to as "$IM



In this case, it is necessary that such a near field communication interface
be connected with the SIM card by physical lines (wires). As stated
above, however, only a small number of terminals are provided for the
SIM card and some of them are already used. Accordingly, it is necessary
to minimize the number of physical lines for connecting the near field
communication interface with the SIM card. On the other hand, if the
number of lines is reduced, it is necessary that signals be sent and
received with such a small number of lines, which increases the
«coraplexity of ttheseomaunieatian intedage anedhena M eard Jviere
specifically, if signals are sent from the communication interface to the
St RardandHEds iony e tSIM chfd ¢6 ¥He cohmhuRrafiortnfeficelby L d
g only o0e, compaling Ine LI eceosA 10 Fhange e TPedRnhue
ﬁmpeaance when viewed from an external source) in the - 5
weopraRication interfages opdhedMoeargietween when a signal is sent
and when a signal is received. Impedance changes further change
voltadés 6Retrrentsl it whiclk LaBEORE dete GiIMBNSigRai ol BXaMiEe
detecting the levels .of received.signals) should be performed by precise
g St I et A e e S
card is ingalied in a celldardelephons. ibe simpadancemvhensigwedsrom
one of the communication
between a built-in SIM card and external devices.

In this case, it is necessary that such a near field
communication interface be connected with the SIM card by
physical lines (wires),

As stated above, however, only a small number of
terminals are provided for the SIM card and some of them are
already used. Accordingly, it is necesgsary to minimize the
number of physical lines for connecting the near field
communication interface with the SIM card.

On the other hand, if the number of lines is reduced,
it is necessary that signals be sent and received with such
a small number of lines, which increases the complexity of
the communication interface and the SIM card.

More specifically, if signals are sent from the
communication interface to the SIM card and also from the
SIM card to the communication interface by using only one
connecting line, it is necessary to change the impedance

(impedance when viewed from an external source) in the



interface and the SIM card to the other one may be changed depending
on the condition of contact between the terminals of the cellular telephone
and those of the SIM card. It is thus necessary to design the
communication interface and the SIM card to cope with the
above-described impedance changes or voltage or current changes.
Thus, the configuration of the communication interface and the SIM card
become complicated. As the configuration of the communication interface
or the SIM card becomes complicated, the size thereof is also increased.
CPhisus 1wt preferablecsidee ¢he conhmunitation rihtedace endwtherS I
card, ind%articular, the SIM card, should be small, as discussed above. It

S59R0s deSiriBietdPErSftwiTed tBRTMUAR aliSRebERieen SWREGCS
Semunication devics, sHeh-as a SIMcard, and.a.communication device,

such as a communication interface for an IC card, that can perform both
tvirefeszec icommiuridaticrl and fwired cammenicatiorcwitha simepleevels
configuration of the devices by minimizing the number of lines for

LoRFE&iNG the*ddNads IS Ardh i R oF HRF IR MBS NP iR & 1€ Lprovided
B EOTIDHNICANON SYSI|MCPHSINgG; A WHed sommunication deyice hat,

performs wired communicaftion; and a communicafion device that is
weapabyleeofS E¥mrammicating vathn bdthia wireless tommunicatiepidevice the
impedance when viewed from one of the communication
interface and the SIM card to the other one may be changed
depending on the condition of contact between the terminals
of the cellular telephone and those of the SIM card. It is
thus necessary to design the communication interface and the
SIM card to cope with the above-described impedance changes
or voltage or current changes. Thus, the configuration of
the communication interface and the SIM card become
complicated.

As the configuration of the communication interface or
the SIM card becomes complicated, the size therecf is also
increased. This is not preferable since the communication
interface and the SIM card, in particular, the SIM card,
should be small, as discussed above.

It is thus desirable to perform wired communication
between a wired communication device, such as a SIM card,

and & communication device, such as a communication

interface for an IC card, that can perform both wireless



that performs wireless communication and the wired communication
cdleviee; he-e@mmunication:device inshiding @xeloek putpwt vt aperablep) e
to output a clock to be supplied to the wired communication device, and a
< PAgOLIEtOR Bperabie toPerfoRm ArpIRuGe shift kePihg! ifbdulktion otke ©Ff

1 clock b usin% a si%mal correspo ding to data to be sent to the wired
1Nes QY oconnedtl T ?ces

communication device as a_ modulation Subject signal and to output a
resultimg modulatedtsigratthetwired communicationdeviee, includinga is

cloclf e2<éracic:_jilng unit ogerab_l to extract the clock from the modulated
[

rowv . COmMMnlCcal Lo ST Em C LDIrlS I o wired
Psighal, & sighal extracting tnit “operabieto extract the modliation Subjéct

csignath froat: the mddwlated signat, apd afprocessingqunit operable i@zt ion;
Erocess the modulation §ubHect sicgna! extractggﬂQy the, signal extragting £

20t in AccordARCE Wittt the“clock extracting by the clock extriélifg amit  ©

cangatsa-tor dDutputia signakeatresponding tosdatactarhe: sentstoitbe device
communica{ion device, wherein the communication device and the wired

“eBmmunication tevick dré cohnectd 16 dach “0thaF by, Hitst dormectiig =¢

chnrethrough whichibe i modulated signatouiputdram thesnodelator is seitn g
from the communication device to the wired communication device, and

2 a SeEBHd cBHMBSNg fifd, wHigHisadiféretfromh He firstitormetting e, ©°
sthteugh avhichothe signal wutput fropbihe.progessing unitis;sent fromthe =

wired communication device to the communication device.
meodulator operable to perform amplitude shift keving
modulation on The clock by using a signal corresponding
to data to be sent to the wired communication device as a
modulation subject signal and to output a resulting
modulated gignal, the wired communication device
including a clock extracting unit operable to extract the
clock from the modulated signal, a =ignal extracting unit
cperable to extract the modulation subject signal from
the modulated signal, and a processing unit operable to
process the modulaticn subject signal extracted by the
signal extracting unit in accordance with the <¢lock
extracting by the clock extracting unit and also to
output a signal corresponding to data tTo be sent o the
communication device, wherein the communication device
and the wired communicaticn device are connected to each
cther by, a first connecting line through which the
modulated signal output IZrom the modulater is sent from
the communication device to the wired communication
device, and a second connecting line, which is different
from the first connecting line, through which the signal
output Ifrom The processing unit 1s sent from the wired

communication device to the communication device.



7 In example embodiments, the system is a logical set of a plurality of
devices, and ftis ot necessanythat the devices be lggated in the same,
housing. In"a Second aspect o e invention, there'is provide&% -

o £ommunication-devige thatiscapablerof Gammuniating with bet-a tnat
wireless communication device that performs wireless communication

tladddewired scommiuricatioh devidethat peeforms wvired-communication,
the C%‘m‘é”'CQQQ%QSV'C%S Iprising: a clock ouput Uit Pe_raé%l%% is
output a clock to be supplied to the wired communication device; and a

pvodidator operabientoiperfotm camplittidé shift kéying modulatioredd the of

G955 using 2 3igpal Ckgggﬁpoandwgztgldﬁ%% to.hesentte the wired . ;o
communication device as a modulation subject signal and to output a
tresultingenddutated signat, lwhereinthercommaenication device is  wired

ogopnected 0 the wired communication deyice by, afirst copnegling line, ,
?ﬁﬂr%ugﬁ Which the modulatet &gneﬁ oufpulir?rom t%e modulator is_ sent '

tfroncthercommemication elevice tothewiredncomeunication device-andhat
secon coqnectlﬁgclln% V\éhlch Is |ﬁecrgn from the first C(glon_nectlrlllggllne q

¢ er%ﬁa “which glén%}lcorresﬁéné:lng {6 data to be Sent from the " wired lre

copmmunicatiamdevice t@ thescammunicition eviceris reentdram the wireem
aﬁ%?ﬁ@ﬂggagﬁlg%wﬁg§iggaégggﬁg@gggpﬁﬂeﬁﬁ%'czock by using a
signal corresponding to data to be sent to the wired
communication device azs a modulation subject signal and
to output & resulifing modulated signal, whereln the
communication device is connected To the wired
communicaticn device by, & first connecting line through
which the modulated signal output from the modulator 1is
sent from the communicaticon device Toe tThe wired
communication device, and a second connecting line, which
is different from the first connecting line, through
which signal corresponding to data to be sent from the
wired communication device To The communication device is

sent from the wired communication device to the

communication device.



E in a third aspect of the invention, there is provided a communication

method for.a commuynicgtion. devicehat is capable.of gommunigating
with both a wireless communication device that performs wireless
o ommenication apdrawired communicatioridevice that performswired ion
agmmunigaion. the cammunication deyige, eluding g plock aytputunit
operable to output a clock to be supplied to the wired communication
w gdevices and @>mnodulater. operable to.perforpramplitydetshiftkeyingre Less
modulation on the clogk bé/ usingfagignal corresponding toqgata tobe, . .
communloeat Lo alt WL S COmmuUn1Lc L1 OY1 evice nat
gent to the wired cémmunication device as a mod‘%ﬁatlon subject signa
panfdomutput asesultimgnmodtated signalhthe communicationomethed ice

. comprising the steps of: performing. amplitude shift keying modulation.on
e fock Dy thé %noogcﬁulzﬁ}gf‘fjélutbjé“lc signal i'%or&?tgﬁt thcg fn.%o%%]r‘aieﬁ sicéﬁgﬁk
t dywsing:the medulator; seading thel maduwatedsignalto thenwired and a

m((%:rgu m%%icati_%n dgv‘% through aefjj t(}::onn%ctingilme hrough which the.
odutatéd sighal ot gﬁt from the modilatori§Bent from the - ying
meammricationdevice tolhe wireg cammiuicatien cgevice; andsegeivingn g
. the signal sent from the wired communication devijce through a second

CohRedtingling: Whith i5 AiffdtEnt frditi ths HFSE ConRactrg e Vthrsugh =
navich:a signal correspendingde slata te.be sent froradthe wiked resulting

communication device to the communication . o
modulated signal, the communicatlion method comprising the
stepe of: performing amplitude shift keving modulation on
the clock by the modulation subject signal to output the
medulated signal by using the modulator; sending the
modulated sgignal to the wired communication device
through a first connecting line through which the
modulated signal output from the modulator is sent from
the communication device +to the wired communication
device; and receliving the signal sent Ifrom the wired
communication device through a second connectiing line,
which 1s different from the first connecting line,
through which & signal corresponding to data to be sent
from the wired communication device to the communication
device i1s sent from the wired communication device to the
communication device.
in a feourth aspect of the 1invention, tThere 1s
provided a wired communication device that performs wired
communication with a communicaticon device that is capable
of communicating with both a wireliess communication
device that performs wireless communication and the wired
communication device, the wired communication device
comprising: a clock extracting unit operable to extract a
clock from a modulated signal which 1s obtained by
performing amplitude shift keying modulation on the clock

9



device is sent from the wired communication device to the communication
b device. In a fourth aspect of the inve(gﬂtion, tberecf'sé_provided a Wigfdl iom
‘Comimucation dévice that 6é2‘r%)r?nns wited ‘ommunicationwitha= 2+
sieommunication.devicesthatis.capable sef-commupicating withRothiaa+ 1 on
wireless communication device that performs wireless communication
demndthe wiredlcommunicationtdevice the wired cammunicationtdévice the
comprising: a clock extracting unit operable to extract a_clock from a
At 5 G o & Chidined By perimiinG ampitites it Res
a modulation ondhe glaek 9 by usioea signalcorespendingto datdasa i on
modulation subject signal and which is sent from the communication
sglevieet asignal extracting uait operable te eéxract the trediilation subjectn
signal from the modulated signal; and a processing unit operahle to
' a%réjcre%asl-riﬁg mo"fm%a ion “glﬁfbjec?%?g%(al extractéd %g#etksjlﬁp nal ‘!e%}(?ract?nlgoc <
e Mpltin rageordance with the slock extraetedkby:the clogk extragtingunit: ng
and also to output a signal corresponding to data to be sent to the ‘

t gomniunicatiol devies twhierein theowired commiuricativn tevioe igherein
tlgonnec:tedéo trg:e commgg@gggn d \éig,e bé/, aifisfst cgonrpegtém_(%gne %%rougqe
W ichwtjfféemodu%If%ﬁdlgilglns'“outﬁut FOM the commuriication” device ie sefit
cHemithe-communication dexice ta the wired «communication device andiah

second connecting line, which
which the modulated signal output from the communicaticn

. and
ing

device is sent from the communicaticon device to the wiréd
communication device, and a second connecting line, which
is different from the first connecting line, through
which the signal output from the processing unit is sent
from the wired communication device to the communication

device.



is different from the first connecting line, through which the signal output

from fhe processingunitis sent from the wired;Gammpunication deyice to; .
the communication device. 9a In a fifth aspect of the invention, there'is
pprovided a commuricatiommetiod>for a wiggdd:eemmulnication device g

- BSHlams yired.commynigation. with. & communication devieg il .o s on
capaBIle of communicating with both a wireless communication device
wthat peformsamireless gompniunication @nd thehwited cemmuonicatios  of
device, the wired commupnication device -includin %hcll% xtracting unit
C%Hr%r%z%'lcéa% %&ﬁa&%%lggﬁc%)maa rwbjélﬁ[é?e%dg sié:r%a W%ICh %s obtained byCe
tiperformingfamphitude shit keying modulationaonitee cleokl by Uusing avired
- 3ignal eorresponding to data as A, modulation sublect signal and which is.
“gent from thie” communication device, a signal extrac%ng unit operaﬁle fo
irextradti the raodulation stibject signal framithe cmedalated signatzandiat a

Cgro%ess'n gnité)peﬁ%b gththOCGQS trglq ﬁnod#rlle}tié)krg sqb'ecto%!gggtl cd by
tracted By thé' sigiial exiracting Uhit i accordance with the clock .

pexfractedry therclock extractiigiunit and alsodo eutputatsignal on  the
corresponding to data to be sent to the communication device,

th
C EBHmunitation Methad. Corprsingthe steps of réceiving th arﬁgedu%%eda

nSEMedtion subject signal and which is sent from the
communication device, a signal extracting unit operable
to extract the modulatiorn subject signal from the
modulated signal, and a processing unit operable to
process the modulation subject signal extracted by the
signal extracting unit in accordance with the clock
extracted by the clock extracting unit and also to
output & signal corresponding tc data to be sent toe the
communication device, the communication method
comprising the steps of: recelving the modulated signal
from the communication device by the wired communication
device through & first connecting line through which the
modulated signal cutput from the communication device 1s
sent; extracting the clock from the modulated signal by
the clock extracting unit and extracting the modulation
stbject signal from the modulated signal by the signal
extracting unit; and sending the signal output from the
processing unit from the wired communication device to
the communication device through a second connecting
line, which is different from the first connecting line,
through which the signal output from the processor is

sent.



from the communication device by the wired communication device
through a first.connecting, line through which the modulated signal output
from %%cgorrﬁrjﬁ% |c%tion%8vicea|% seerﬁ?g%%ac?%a theoé?oc%??c%m tﬁéesem
i meduiated signakbys the elock extragting ynit and extractingtherming AsK
modulation subject signal from the modulated signal by the signal
nggirdetingunito And: serding thevsignalotitput fropi thelprocessing aimtl s
.from the wired communication deviceto_the communication device .
ﬁﬁough‘a‘ second connec%ng finé Swhich is différeRt from the firs -
ceannectivgdiner threugh whigh:thegignaheutputfeam the:pEOCEsSsQr is ine,
sent. 10 Accordingly, in an embodiment of the present invention, a
afpdalated’sighal obtdinéd by perfofming ASIe spddulatiorsérn a clotkibytde
uTodulation subjest.signal is, sent from the.communication device (o the,, .
wired communication device throt ghttﬁe first connecting line, and a
rsigpakoutpytfremiba precessoris sentifrem the wired communication
device to the communication device through the second connecting line.
11 According to an embodiment of the present invention, wired
communication can be performed with a simple device configuration by

minimizing the number of lines connecting the devices.

11



BRIEF DESCRIPTION OF THE DRAWINGS Fig. 1 is a block diagram
illustrating an example of the configuration of a communication system
according to an embodiment of the present invention; Fig. 2 illustrates
sending and receiving of data between a message processor and a
wireless communication device; Fig. 3 illustrates sending and receiving of
data between a controller and the message processor; Fig. 4 is a block
diagram illustrating an example of configuration of an NEC interface and
the message processor; Fig. 5 is a block diagram illustrating an example
of thefesiffigliration of anmedbfatoren the NFO mterfaserEigi Bvigrec ion,

waveform diagram illustratin modulation subject signal supplied to the
e R T a o B T e e e I BrERg, G vass

sehenaticallydlustiates.the medylation suiect:-signat apd4he-Sieeuhg
signal (modulated signal); Fig. 8 is a block diagram illustrating an example
@retlegdafiguration of a clock extracting unit and a signal - 12 extracting
unit; Fig. 9 is a waveform diagram illustrating a SIGIN signal; and Fig. 10
illustrates wired communication between the NFC interface and the

HREBPAGE UHREEIBAN OF THE DRAWINGS

Fig. 1 is a block diagram illustrating an example of
the configuraticn of a communication system according to an
embodiment of the present invention;

Fig. 2 illustrates sending and receiving of data
between a message processor and a wireless communication
device;

Fig. 3 illustrates sending and receiving of data
between a controller and the message processor;

Fig. 4 is a block diagram illustrating an example of
configuration of an NFC interface and the message processor;

Fig. 5 1s a block diagram illustrating an example of
the-configuration of a modulator of the NFC interface;

Fig. 6 is a waveform diagram illustrating a modulation
subject signal supplisd to the modulator and a SIGOUT signal
output from the modulator;

Fig. 7 schematically illustrates the modulation subject
signal and the SIGOUT signal [(modulated signal);

Fig. 8 is a block diagram illustrating an example of

the configuration of a clock extracting unit and a signal

- 12 -



DESCRIPTION OF THE PREFERRED EMBODIMENTS Before
describing an embodiment of the present invention, the correspondence
between the features of the claims and the specific elements disclosed in
an embodiment of the present invention is discussed below. This
description is intended to assure that an embodiment supporting the
claimed invention is described in this specification. Thus, even if an
element in the following embodiment is not described as relating to a
certain feature of the present invention, that does not necessarily mean
ettiat dlve etementi does not relate to that feature of the claims. Conversely,
even if an element is described herein as relating to a certain feature of
the cfahfis, thattdes' 16t E%E@sgéﬁl%ﬁ%ahltﬂr&?géa&éﬁ%rﬁ doEs ot
sfelateto ther features of the claims. Furthermore, this description should
not be construed as restricting that all the aspects of the invention
discldsed intthelémbodiment are describedimthe tlaimsbdhet ¢sy thee NEC
,description does not deny the existence of 13 aspects of the present
vehiiBhthal dre a8 sEfER APtHe ¥FRBSafent but not claimed in the
invention of this application, i.e., the existence of aspects of the present
invention that in future may be claimed by a divisional application, or that
DEEGREE Bdditi gl Hadaipked IRPED hEMATETAABAS.

Before describing an embodiment o<f the present
invention, the correspondence between the features of the
claims and the specific elements disclosed in an embodiment
of the present invention is discussed below. This
description is intended to assure that an embodiment
supporting the claimed inventicn is described in this
specificaticon. Thus, even if an element in the following
embodiment is not described as relating to a certain feéture
of the present invention, that does not necessarily mean
that the element does not relate to that feature ¢f the
claims. Conversely, even if an element is described herein
as relating to a certain feature of the claims, that does
net necessarily mean that the element does not relate to
other features of the claims.

Furthermore, this description sheould not be construed
as restricting that all the aspects cf the invention
disclosed in the embodiment are described in the claims.

That is, the description deoes not deny the existence of
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The communication system according to an embodiment of the present
invention includes a wired communication device (for example, a
message processor 14 shown in Fig. 1) that performs wired
communication and a communication device (an NFC interface 12 shown
in Fig. 1) that is capable of communicating with both a wireless
communication device (for example, a wireless communication device 2
shown in Fig. 1) that performs wireless communication and the wired
communication device. The communication device includes a clock
ARPAL N ffofexapasiecacldeckv salettor 46 stownandpiy 2 opérabletioe

Qitet a clack o.be supplied to the wired commupicationdevice, and a
modulator (for example,a ,mo ulator 47 shown in |g.@operaﬁle to

fgtiaren ASk ,modylationren the slacky @%’ngs%étgf@l 8@”%80@@1@9&&
datato 'be sent to the wired communication device as a modulation
Suedtisignalaid & obigutzeresuttifg mbdakaeed Bigrial dENe wirgth1

communication device including a clogk extracting unjt (for example, a
aﬁ@@ﬁ“%ﬁ%ﬁ%ﬁhg nit B2 SHS n%’rfaFlagS% ek Iﬁ?j:-gtoC AP the JcCom
ambh dhednedulated signal, a signal extracting unit (for example, a signal
extracting unit 53 shown in Fig. 4) operable to extract the modulation
subje€ SigrrIrTrant BF hrod atetesigrat cati agroeessingmititifement of

rocessing ynit shown.in_Fig. 54 shown in Fig. 4) operable to process the
RGO SubJET SigTAl eifants By thd Sahiml STARAG UEH Cov-ce

{for example, a message processor 14 shown in Fig. 1) that
performs wired communication and a communication device (an
NFC interface 12 shown in Fig. 1) that is capable of
communicating with both a wireless communication device {(for
example, a wireless communication device 2 shown in Fig. 1)
that performs wireless communication and the wired
communication device. The communication device includes a
clock output unit (for example, a clock selector 46 shown in
Fig. 4) operable to output a clock to be supplied to the
wired communication device, and a modulator (for example, a
.medulator 47 shown in Fig. 4) operable to perform ASK
modulation on the clock by using a signal corresponding to
data to be sent to the wired communication device as a
modulation subject signal and to output a resulting
modulated signal. The wired communication device including
a clock extracting unit (for example, a clock extracting

unit 52 shown in Fig. 4) operable to extract the clock from
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accordance with the clock extracted by the clock extracting unit and also
to output a signal corresponding to data to be sent to the communication
device. The communication device and the wired communication device
are connected to each other by a first connecting line (for example, a
SIGOUT line shown in Fig. 1) through which the modulated signal output
from the modulator is sent from the communication device to the wired
communication device and a second connecting line (for example, a
SIGIN line shown in Fig. 1), which is different from the first connecting
ine ABraugh which the: sjgralaupul frert thequrbeessingruriif issextsfrore ,
the wired communication device to the communication device. The
aCaThETEiCEHOT deviced(foréXahplS RAEINES iftdiaded 12P6T&Hn T ERY.

<Laccording to an embodiment of, the piesent inuenioncan, sammuaigate
With Both a Wireless communication device (for example, the wireless
GQARUNigalion dgvises3 shawniniftig(d) thes pestorms writelesiown in
communication and a wired communication device (for example, the
Frhessade provassor F4 Showh iAFEIgaR) that @ 18° peffimd Rirggdulation

communication.. The communication.device._ include '
BRI IR ot SElStlor do Lhonin T . 8 b0 ot &

Llock 1o e supplied te the wined-camaurdeation devicel and &xhodataiorg
(for example, the modulator 47 shown in Fig. 4) operable to perform ASK
Hﬂéduﬁﬂ@wﬁéﬁ@hé@kﬁ*ﬂ@ﬁﬁsﬁmﬁégnal corresponding to data to be

sent to the communication device. The communication device
and the wired communication device are connected to each
other by a first connecting line (for example, a SIGOUT line
shown in Fig. 1) through which the modulated signal output
from the modulator is sent from the communication device to
the wired communication device and a second connecting line
{(for example, a SIGIN line shown in Fig. 1), which 1is
different from the first connecting line, through which the
signal output from the processing unit is sent from the
wired communication device to the communication device.

The communication device {for example, the NFC
interface 12 shown in Fig. 1) according to an embodiment of
the present invention can communicate with both a wireless
communication device (for example, the wireless
communication device 2 shown in Fig. 1) that performs
wireless communication and a wired communication device (for

example, the message processor 14 shown in Fig. 1) that
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signal corresponding to data to be sent to the wired communication
device as a modulation subject signal and to output a resulting modulated
signal. The communication device is connected to the wired
communication device by a first connecting line (for example, the
SIGOUT line shown in Fig. 1) through which the modulated signal output
from the modulator is sent from the communication device to the wired
communication device, and a second connecting line (for example, the
SIGIN line shown in Fig. 1), which is different from the first connecting
pimef thmesighiwhit hcarsignal cedgriespondihg to datentd beisent fromthe
wired communication device to the communication device is sent from

HRE WIFSHE cBnim BRIt atD ARi e i the B nRiRAfon ‘deiSe CFife first
Sorpugicationmethod aceopding fo an. embadiment of the presenicx to

invention is used for a communication device (for example, the NFC
hirtesfagelli2 showne Fig.rEdthatran torarhunicade wittehotnal wireless
communication device (for example, the wireless 16 communicatjon

RRSICE S Sholi? n BB tRat bBROARE WitkREs tonimiffcaton a9d a*
Jired gommynication, devieg (105 /24aPRie, e MeSSageRiPcessatidy a

shown in Fig. I) that performs wired communication. The communication
sdeyicd includesrastbickecoutputiani (for examyiethecclobk seleetbr 46
shown in Fig. 4) %Perable to outputg cllggtligon cubiect sianal and to
communication device as a modu J g
cutput a resulting modulated signal. The communication
device is connected to the wired communication device by a
first connecting line {for example, the SIGOUT line shown in
Fig. 1) through which the modulated signal output from the
modulator is sent from the communication device to the wired
communication device, and a second connecting line (for
example, the SIGIN line shown in Fig. 1), which is different
from the first connecting line, through which a signal
correspending to data to be sent from the wired
communication device to the communication device is sent
from the wired communication device to the communication
device.

The first communication method according to an
embodiment of the present invention is used for a
communication device (for example, the NFC interface 12

shown in Fig. 1} that can communicate with both a wireless

communication device (for example, the wireless
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be supplied to the wired communication device, and a modulator (for
example, the modulator 47 shown in Fig. 4) operable to perform ASK
modulation on the clock by using a signal corresponding to data to be
sent to the wired communication device as a modulation subject signal
and to output a modulated signal. The first communication method
includes the steps of performing ASK modulation on the clock by the
modulation subject signal to output the modulated signal by using the
modulator, sending the modulated signal to the wired communication
cgevive tvotigbra fissticonifectingwiliné ffor iexaniplet e SPEOA S Fitine
shown in Fig. 1) through which the modulated signal output from the
RSy (CSEHGRT HRE CORmEnieaton deViEto e dectv-ce (for

cSQmpIication (dauigg apd secalving the sighal-sent fear the wired «
communication device through a second connecting line (for example, the

PSIG N lie shoamh iFrRigard) cwvhicinis different ofrormthesfisprorpudiing

llrllrg: , tgrough which a signal corresponding to data to be sent from the

RiiedCESmindricgtioR Uetide ¥8tHe ddmmGHIEERNT devite IS - 17

nggth@ﬁNi&@d &%@H‘U{EC;%{RP. dgyicgta the commupication devics-Jhes
wired communication device (for example, the message processor 14

bghewnnA Figl Bracderdirig tol ancambotimentof therpresentigvention

mggggrms wired communjcation with a. communication device (for.

exanﬁﬁfﬁhéfor example, the modulator 47 shown in Fig. 4)
operable to perform ASK mcdulation on the clock by using a
signal corresponding to data to be sent to the wired
communication device as a modulation subject signal and to
output a modulated signal. The first communication method
includes the steps of performing ASK modulation on the clock
by the modulation subiect signal tc output the modulated
signal by using the modulator, sending the modulated signal
to the wired communication device through a first connecting
line (for example, the SIGOUT line shown in Fig. 1) through
which the modulated signal cutput from the modulator is sent
from the communication device to the wired communication
device, and receiving the signal sent from the wired
communication device through a second connecting line (for
example, the SIGIN line shown in Fig. 1), which is different
from the first connecting line, through which a signal

corresponding to data to be sent from the wired

communication device to the communication device is sent
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NFC interface 12 shown in Fig. 1) that can communicate with both a
wireless communication device (for example, the wireless communication
device 2 shown in Fig. 1) that performs wireless communication and the
wired communication device. The wired communication device includes a
clock extracting unit (the clock extracting unit 52 shown in Fig. 4)
operable to extract a clock from a modulated signal which is obtained by
performing ASK modulation on the clock by using a signal corresponding
to data as a modulation subject signal and which is sent from the
feommiuricatiors devicenan sigral @xtrdetingainitqfornexampte;the stgral
extracting unit 53 shown in Fig. 4) operable to extract the modulation
SUbj&Et signal from the modulated signal, and a processing unit (for

example, e IQcessing LNt 54 shaywy, inEig.4), orerahls to pragess the

modulation subject signal extracted by the signal extracting unit in
rgecedanpewitstherclbéksexwacted By the ¢lbck extradtiing unmit and also
to output a signal corresponding to data to be sent to the communication

SFEIEETTRE \iifed BENRRGRTAIOh T&ETcE Rcdtifdtsdito the ed s

<epmmunicaton deyice by adishaennecting ng, (oL example, MMg1e, the
SIGOUT line shown in Fig. 1) through which the modulated signal output

NFE M theecdimpsuriieatibreevice Bigentfrionilee commumicatidicdewice ioh
the wired communication device, and a second connecting line (the

PEIEIN st SRBRMAPEIE™ 452 Wiith Fe Uit remeth@ i coriécting

WU nunication device 2 shown in Fig. 1) that
performs wireless communication and the wired communication
device. The wired communication device includes a clock
extracting unit (the clock extracting unit 52 shown in Fig.
4) operable to extract a clock from a modulated signal which
is obtained by performing ASK modulation on the clock by
using a signal corresponding to data as a modulation subiject
signal and which is sent from the communication device, a
signal extracting unit (for example, the signal extracting
unit 53 shown in Fig. 4) operable to extract the modulation
subject signal from the modulated signal, and a processing
unit (for example, the processing unit 54 shown in Fig. 4)
operable to process the modulation subject signal extracted
by the signal extracting unit in accordance with the clock
extracted by the clock extracting unit and also to output a
signal corresponding to data to be sent to the communication

device., The wired communication device is connected to the
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which the signal output from the processing unit is sent from the wired
communication device to the communication device. The second
communication method according to an embodiment of the present
invention is used for a wired communication device (for example, the
message processor 14 shown in Fig. 1) that performs wired

communication with a communication device (for example, the NFC
interface 12 shown in Fig. 1) that can communicate with both a wireless
communication device (for example, the wireless communication device 2
CSRRVR IS FIG.OD) thav pedohnsawfibheds comnagtidatioriand théwiregample,

om tiogn device. The wired co unication device.includes a_clock
t%;Z:'tracilng%ur(llltl(flci)er g’ﬁa%rﬁlel,?hée lc?dclr? xt?géﬁ}bg%niwgﬁ%ho%ﬁ iRy ayed

sapgrableta syiaetalogkfronamodulated,signak whichs is obtainedby he
performing ASK modulation on the clock by using a signal corresponding
Seriuaias hinpddrrisAsubjedh sighial ethdawhichiis sept frondehvd ce, and
cosrgfr:ré%rgcation device, a, signal extracting unit (for example, the ségbnal

Cextracing S8 Gt 5A%HOWAT in' i, 4)'SpeTaBiifPextritt the Mobiaftioh’
weuljgct signat rem:the modilated signal, and-a,processing unit @fﬁ&ouﬁh
e

example, the processing unit 54 shown in Fig. 4) operable to process t
winoelyldfien sdbjeel signbbektracwe Byethersigeslsitactingtudisirsent
faccordﬁnce with the clock , extracted by the clock extractirrl% unjt and also

Eom t ? wired communicaticn device to the communication

0 output a
device.

The second communication method according to an
embodiment of the present invention is used for a wired
communication device (for example, the message processcr 14
shown in Fig. 1) that performs wired communication with a
communication device (for example, the NFC interface 12
shown in Fig. 1) that can communicate with both a wireless
communication device (for example, the wireless
communication device 2 shown in Fig. 1} that performs
wireless communication and the wired communication device.
The wired communication device includes a clock extracting
unit (for example, the clock extracting unit 52 shown in Fig.
4) operable to extract a clock from a modulated signal which
is obtained by performing ASK modulation on the clock by
using a signal corresponding to data as a modulation subject

signal and which is sent from the communication device, a

signal extracting unit (for example, the signal extracting
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signal corresponding to data to be sent to the communication device. The
second communication method includes the steps of receiving the
modulated signal from the communication device by the wired
communication device through a first connecting line (for example, the
SIGOUT line shown in Fig. 1) through which the modulated signal output
from the communication device is sent, extracting the clock from the
modulated signal by the clock extracting unit and extracting the
modulation subject signal from the modulated signal by the signal
wextracingstaitranc sendingdhespgenabautpub fearnthePpresessingulnit i on
from the wired communication device to the communication device

SIRFIGGH asetihtl oiiTeciiRy MRS crtedarmipeiide SIBIN AN IRAS 179

u@lgtl)c%r}ich 5 dij[f{]erer%tnféom theefisrgggonﬂ%c gslines, throuqrrll\/\ﬂch th-j\

tin
signal outpu(te%r%r?ﬁ 6 proce%%cr}?s Sent. An e%njcbodlmen%?the presge'nt

dhgeatar is deseribed sbelpw withtetereone iathieaccempaayingctracted
drawings. Fig. 1 illustrates the configuration of a communication system

bycderbintieran epradififeritorihéd préseAtiRVEARRTS - PHTIFhBhe clock

communication xste inciludesta ceélular telephone 1zindawireletss
exitractLe 3f e C 5% ex raﬁ11ﬁg Il and also to ou E%F a
communication device etween which “wireless communication can be

spejiiemed rFaatdsn boHythescellidar telephonredandthehwirelegsunication
communication device 2 are configured as devices that perform near field
desthfifunicaficn FFESRMrAREFWEH RGP [method includes the steps

of receiving the modulated signal from the communication
device by the wired communication device through a first
connecting line (for example, the SIGOUT line shown in Fig.
1} through which the medulated signal output from the
communication device is sent, extracting the clcck from the
modulated signal by the clock extracting unit and extracting
the modulation subject signal from the modulated signal by
the signal extracting unit, and sending the signal output
from the processing unit from the wired communication device
£o the communication device through a second connecting line
{for example, the SIGIN line shown in Fig. 1), which is
different from the first connecting line, through which the
signal output from the processor is sent.

An embodiment.of the present invention is described
below with reference to the accompanying drawings.

Fig. 1 iilustrates the configuraticn of & communication

system according to an embodiment of the present invention.
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as wireless communication (hereinafter such devices are sometimes
referred to as "NFC devices"). NFC devices can perform near field
communication (NFC) based on electromagnetic induction with other
NFC devices by using a carrier wave having a single frequency, such as
13.56 MHz in the Industrial Scientific Medical (ISM) band. Near field
communication is communication that can be performed between devices
located away from each other at a distance within several tens of
centimeters, and includes communication that is performed between
devicesdorcasingscaccomnsgdating the-dedess dhereinihzcontadtewitbne
each other. NFC devices can perform near field communication in two

TeEMThihitation FTcHES TR e e E fitodetadd R %ehle bR, as
wStated aboye,. Itis nowassumed that o NEG devices (first and second

NFC devices) are communicating with each other. In the passive mode,
the fildtaNFC dlevicer Igerteratesi élettromagneticonavés and modutatesdess
carrier wave corresponding to the electromagnetic waves to send data to

COPMIR ST NEEY HEFice. Fhe UohtPNEEUECcEFE&TES thé fearrier
pYa¥gremdbe fstNECdeyice andperorms load: madulatign ﬁqoc'&&%%z p-1

send data to the first NFC device. In the active mode, the"two NF
adevites bach generatd celectsamdgnedicwates and chodidate-a casrer

wave corresponding to the electromagnetic waves to send data.
scmetimes referred to as "NFC devices").

NFC devices can perform near field communication {NFC)
based on electreomagnetic induction with other NFC devices by
using a carrier wave having a single frequency, such as
13.56 MHz in the Industrial Scientific Medical {ISM) band.

| Near field communication is communication that can be
performed between devices located away from each other at a
distance within several tens of centimeters, and includes
communication that is performed between devices (or casings
accommodating the devices therein} in contact with each
cther.

NFC devices can perform near field communication in two
communication modes, i.e., the passive mode and the active
mode, as stated above. It is now assumed that two NFC
devices (first and second NFC devices) are communicating
with each other. In the passive mode, the first NFC device

generates electromagnetic waves and medulates a carrler wave

corresponding to the electromagnetic waves to send data to
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In near field communication based on electromagnetic induction, an NFC
device that starts communication by first outputting electromagnetic
waves, i.e., an NFC device that takes the initiative in communication, is
referred to as an "initiator”. In near field communication, the initiator
sends a command to the other communicating device, and the
communicating device returns a response to the command to the initiator.
The communicating device that returns a response is referred to as a
“target”. If one of the two NFC devices outputs electromagnetic waves to
tHartsommunicatianewitbdhe other BE(odevisecthe firstNEFecdevies ishe
the initiator, and the other NFC device is the target. In the passive mode,

FRBHARBLICESNITISS Stultidy eldEFoRrghetic W et Fsddigtes

th ta send data to the target, target receives the.ele netic
e R e s e

waves from the infiiator and performs 10 odu
data torthenipitiaiar, 1a the aslive modectheritiataristassde autpuhe 22 e
electromagnetic waves and modulates them to send data to the target.

adp6i firting SEhdiify B aard, IR Hitafor 2stops OtRpultmge

S Y L e o e
sending thedata; dha targehstdps eltputiag elecitorsagretonsayest ic
inducticn, an NFC device that starts communication by first
outputting electromagnetic waves, i.e., an NFC device that
takes the initiative in communication, is referred toc as an
"initiator". In near field communication, the initiator
sends a command tc the other communicating device, and the
communicating device returns a response to the command to
the initiator. The communicating device that returns a
response is referred to aé a "target".

If one of the two NFC devices outputs electromagnetic
waves to start communication with the cther NFC device, the
first NFC device is the initiator, and the other NFC device
is the target.

In the passive mode, the initiator continues ocutputting
electromagnetic waves and modulates them to send data to the
target. The target receives the electromagnetic waves from
the initiator and performs load modulation on them to send
data to the initiator.

In the active mode, the initiator starts te output
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An NFC device can become the initiator by first outputting

electromagnetic waves to start communication. In the active mode, the

NFC device outputs electromagnetic waves by itself regardless of

whether it is the initiator or the target. Accordingly, it is possible that a

plurality of NFC devices simultaneously output electromagnetic waves, in

which case, if such NFC devices are located close to each other, a

collision occurs and communication is discontinued. Accordingly, an NFC

device checks for a radio frequency (RF) field formed by electromagnetic
ewaves genetated-froay exthendevicds (suets as INFCtdeices), dadaorty the

when there_ is no ele_ctromaﬁgnetic waves from the other devices, the NFC

CREVIRE starf8 18 ottPtEERFoRTHYNER WhTes tharely Avoltifg ThE ™
s0epliTenee of collisian. sthis pracessing is,deterred 49,85 RR callision;e «

avoidance (RFCA) processing. In RFCA processing, an NFC device starts
staotiput celeetroniagriaticcwenvegifeléctramagneticdvavelifreesthdren to
devices are not detected for a predetermined continuous period of time

STHLI R detEFmiNGd By Isig FridolmBers 23 Yhis FRRIES e date.
Ressiplite of aRlyrality 9f NRG J§Vices. siasting QURUtNG e s |

electromagnetic waves at the same time. NFC devices can send data at
vario@ys thrfsmiisgicrerates, sechres 10€ kilo bitiparosedandikbps), 212
s, and 424 kbgs, and can also change the transmission rate while

kb
OBERGHhIMS cSHUARARBRSHiCh 1§ SRftdPathfigtherommunication.  In

the active mode, the NFC device outputs electromagnetic
waves by itself regardless of whether it is the initiatcr or
the target. Accordingly, 1if is possible that a plurality of
NFC devices simultaneously output electromagnetic waves, in
which case, if such NFC devices are located close tc each
cther, a ccllision occurs and communication iz discontinued.

Accordingly, an NFC device checks for a radio fregquency
(RF} field formed by electromagnetic waves generated from
other devices {such as NFC devices), and only when there is
no electromagnetic waves from the other devices, the NFC
device starts to output electromagnetic waves, thereby
avolding the occurrence of collisicn. This processing is
referred to as RF ceollision avoidance (RFCA) processing.

In RFCA processing, an NFC device starts to cutput
electromagnetic waves if electromagnetic waves from other
devices are not detected for a predetermined continuous

period of time, which is determined by using random numbers.
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transmission rate. The cellular telephone 1 and the wireless
communication device 2 configured as described above include NFC
interfaces 12 and 22, respectively, which serve as interfaces for
performing communication in conformity with NFCIP-1. More specifically,
the cellular telephone 1 includes an antenna 11, the NFC interface 12, a
controller 13, and a message processor 14. The antenna 11 forms a
closed loop coil, and when a current flowing in the colil is changed,
electromagnetic waves are output from the antenna 11. When

Telestroppgnetic tvavessiagneticflwes) flonirg il the c6il dwhicheserves
as the antenna 11, are changed, a current flows in the antenna 11. A

S§gR AR REARHPRANRAIFIREATERRE L sUBBREd B (O RFERReralE
12. The Nifinterface 12 1s.,1gr gxampls. 3,9n¢-:6lup »EQarY%%Q@f&fr?r%tes,

communication in conformlty with NFCIP-1, and performs near field
stcemmimnidatiorkiuiceless goemmerieation) ki2ds withethe wirgkessand 424
communication device 2 or another NFC device via the antenna 11. The

kRF@r intétface 12 26 s@wéssﬁs %ﬁ nterFREhas 9 TEmTe wiret©
A L s
tS Koidnline (secanste .

The cellular telephone 1 and the wireless communication
device 2 configured as described above include NFC
interfaces 12 and 22, respectively, which serve as
interfaces for performing communication in conformity with
NFCIP—-1.

More specifically, the cellular telephone 1 includes an
antenna 11, the NFC interface 12, a controller 13, and a
message processor 14,

The antenna 11 forms a closed loop coil, and when a
current flowing in the ceoil is changed, electromagnetic
waves are output from the antenna 11. When electromagnetic
waves (magnetic fluxes) flowing in the coil, which serves as
the antenna 11, are changed, a current flows in the antenna
11. A signal (current) flowing in the antenna 11 is
supplied to the NFC interface 12.

The NFC interface 12 is, for example, a one-chip IC,

which performs communication in conformity with NFCIP-1, and

performs near field communication (wireless communication)
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connecting line), and a GND line. The SIGOUT line is an electrical wire
through which a SIGOUT signal, which is described below, is sent from
the NFC interface 12 to the message processor 14. The SIGIN line is an
electrical wire different from the SIGOUT line, through which a SIGIN
signal, which is described below, is sent from the message processor 14
to the NFC interface 12. The GND line is grounded. The NFC interface 12
sends data (including commands) to the message processor 14 through
the SIGOUT line, and receives data from the message processor 14

wirBu§hth 8 573 AF finE CTRBIRLG Het 3Ry Wi dcihnidftatsn With the

smessage;roegssar. 14, The NFC interface 12 and the message processor
14 each have terminals to be connected to the SIGOUT line, SIGIN line,

and GhD lrde. Howevesceucl? terinalscarednotshown fot shiple: that
representation. The NFC interface 12 also includes an interface for

PREFBFRMJ LM GITERNEHA (RfretPeoRRUINMGAIRGHET 8% L2285 Gntroller
nd342pendand teceive yarious datato and KQ@e&h%g%{lrﬂ:SE@oIhSy a

controller 13 controls blocks (not shown) that serve as a cellular
stetepltone it ((fithe cetittareletephorie de ;Thesblecks serning asa celidlar

telephone include a block having a calling function and a block having a
caﬁﬁﬁcting line), and a GND line,.

The SIGOUT line is an electrical wire through which a
SIGOUT signal, which is described below, is sent from the
NFC interface 1Z to the message processor 14. The SIGIN
line is an electrical wire different from the SIGOUT line,
through which a SIGIN signal, which 1is described below, is
sent from the message processor 14 to the NFC interface 12.
The GND line 1s grounded.

The NFC interface 12 sends data (including commands) to
the message processcor 14 through the SIGOUT line, and
receives data from the message processor 14 through the
SIGIN line, thereby performing wired communication with the
message processcer 14,

The NFC interface 12 and the message processor 14 each
have terminals to be connected to the SIGOUT line, SIGIN
line, and GND line. However, such terminals are not shown
for simple representation.

The NFC interface 12 also includes an interface for

performing communicaticn (wired communication) with the
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browsing and e-mail-forming function. The message processor 14
processes messages, and more specifically, the message processor 14
performs wired communication (sending and receiving data by using
wired means) to receive data, and stores it if necessary. The message
processor 14 also reads stored data and sends it by wired
communication. The message processor 14 is connected to the NFC
interface 12 through the three connecting lines, i.e., the SIGOUT line,
SIGIN line, and GND line. The message processor 14 sends data to the

NREripterdace 12dbreughthe Slibeline and recrives data flontiae ik
interface 12 through the SIGOUT line, thereby performing wired
téemanitieatdd® withthe NFC interface 12. The message processor 14

may he Intg r%tregfgethel ellular telephone 1, Altermatively, e message
processor Emay e hardware that can eaS|i§/ be instaﬁeg or removed

siate;or from the cellular talepbpRerl=by @iuses fincwhicke caseawheshehone
message processor 14 is installed in the - 26 cellular telephone 1, the
ltermitegisBhoESHowRY Bl Tt FRessage procassor lgrdrendectichiige @

soested iodhe SIGOUT e, SIGIN e and GND lne, The message
processor ﬂgtaan 68 ormgd as a %’ﬂ\/lncarla or a |W|: carcf |nI}HIS case,

pheWwresgageprecessor-kd maynbave & bulikhin tamper-resistant secure
application module (SAM)

The message processor 14 processes messages, and more
specifically, the message processor 14 performs wired
communication (sending and receiving data by using wired
means) to receive data, and stores it if necessary. The
message processor 14 also reads stored data and sends it by
wired communicaticn.

The message processor 14 is connected to the NFC
interface 12 through the three connecting lines, i.e., the
SIGOUT line, SIGIN line, and GND line. The message
processor 14 sends data to the NFC interface 12 through the
SIGIN line and receives data from the NFC interface 12
through the SIGOUT line, thereby performing wired
communication with the NFC interface 12.

The message processor 14 may be integrated in the
cellular telephone 1. Alternatively, the message processor
14 may be hardware that can easily be installed or removed

into or from the cellular telephone 1 by a user, in which

case, when the message processor 14 is installed in the
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that manages e-money or keys used for authentication or encryption of
data. In the message processor 14 having a built-in SAM, a portion
serving as the SIM card or the UIM card and a portion serving as the
SAM may be integrated into a one-chip IC or may be formed as different
one-chip ICs. In the cellular telephone 1 shown in Fig. 1, in addition to the
SIGOUT line, SIGIN line, and GND line, a line for supplying power Vcc is
connected to the message processor 14, and power Vcc is supplied to
the message processor 14 via the power supply line to operate the
cmkbsage pretessambA 1Thetesistasoanelrer (me; wilichns  differdrd from

the SIGOUT line, SIGIN line, and GND line, _for connecting the message
TSRRERR P16 IRENFE iRttt ISt éﬁﬁip]d(/vé’roéé“ﬁ%‘ées%ptpﬁieahﬁom

stheor G interface d210; the messaogocessor 14 through that line. The

wireless communication device 2 includes an antenna 21, the NFC
interféce 2f: amaaz controdes28. Thecateivaa 2traad the NFCIiMterface or
22 are configured similarly to the antenna 11 and the NFC interface 12,

r5pcivaly; of fife £27° cEidiar tIBPNBARE 12 &ned e Mifefess. may bave
aCcommuynication device 2 is pet proyided.with g hlock corresponding tasthe
message processor 14, the NFC interface 22 may be provided with or
- thithoutaafimctionrseryingeas amvinterfass that performsaiiredion or
nOTyRISANOY .2 Plogk cofTesponding 0 e 1832298 4 having a
built~-in SAM, a portion serving as the SIM card cr the UIM
card and a portion serving as the SAM may be integrated into
a one-chip IC or may be formed as different one-chip ICs.

In the cellular telephone 1 shown in Fig. 1, in
addition to the SIGOUT line, SIGIN line, and GND line, a
line for supplying power Vcc is connected to the message
processor 14, and power Vcc is supplied to the message
processor 14 via the power supply line to operate the
message processor 14. There is also another line, which is
different f£rom the SIGOUT line, SIGIN line, and GND line,
for connecting the message processor 14 to the NFC interface
12, and power can be supplied from the NFC interface 12 to
the message processor 14 through that line.

The wireless communication device 2 includes an antenna
21, the NFC interface 22, and a controller 23. The antenna

21 and the NFC interface 22 are configured similarly to the

antenna 11 and the NFC interface 12, respectively, of the
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processor 14. The controller 23 executes various types of processing.
More specifically, if the wireless communication device 2 is a
reader/writer of an automatic ticketing machine, the controller 23 controls
the NFC interface 22 to read information (such as the expire date and the
traveling zone) from an IC card, which serves as a commuter pass, by
near field communication when the IC card is located close to the
wireless communication device 2, and then checks whether the
information concerning the commuter pass is appropriate. If the wireless
ceQmmunicatiopsteyice 2 is an IC card that can conduct electronic

settlement, the controller 23 updates the balance of e-money in response
to a NECGeitg (WorSHGRA) TRRFLIbHES BEMBNES Grftfrequestd e

psaraller 23 19, C%df&z&ﬁ'ec%%%%ssné%msnw he WIrgless. oo processor
communication device 2 may be formed as a reader/writer and a personal

1egmprien(RC) nknethis:case,? the P G euns at applicatian (prograni)dot  a
implement the controller 23. - 28 The cellular telephone 1 and the

LiieldcomRtinigatich e itd rdeiifyured hsRidsribRe 8&7are both
NEC devicgs so that they.

ERy R NP T TEaF s, 8 NPE Aiarage 13 o the colige
ptedephere 1 ¢an perform near field communication with the NFC

The controller 23 executes various types of processing.
More specifically, if the wireless communication device 2 is
a reader/writer of an automatic ticketing machine, the
controller 23 controls the NFC interface 22 to read
informaticen {such as the expire date and the traveling zone)
from an IC card, which serves as a commuter pass, by near
field communication when the IC card is located close to the
wireless communication device 2, and then checks whether the
information concerning the commuter pass is appropriate. If
the wireless communication device 2 is an IC card that can
conduct electronic settlement, the controller 23 updates the
balance of e—m@ney in response to a NFC device (not shown)
that stores e-money and requests the controller 23 to
conduct electronic settlement.

The wireless communication device 2 may be formed as a
reader/writer and a personal computer (PC). In this case,

the PC runs an application {program) to implement the

controller 23.
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interface 22 of the wireless communication device 2 in conformity with
NFCIP-1. The NFC interface 12 of the cellular telephone 1 can also
perform wired communication with the message processor 14 by being
connected thereto through the SIGOUT line, SIGIN line, and GND line.
The NFC interface 12 can also perform wired communication (controller
communication) with the controller 13. Thus, according to the
communication system shown in Fig. 1, the NFC interface 12 of the
cellular telephone 1 can receive data from the NFC interface 22 of the
wirelass: commenicationldeviea® andfdrtherssends:thesdatacerthei cation
message processor 14 through the SIGOUT line by wired

JESihffurficafiSr I PHE HFE tefRcs P2 aR RSP receive fata ifdr Sevices
s8¥qmple. data Q R%‘E?s‘%‘o@rﬁ eS329e Dracessor. ik as a; fesponse o

data sent from the wireless communication device 2 via the NFC interface
ctRtromi the messageqarpeassor 14 through the SIGIN line by wired
communication and further transfers the data to the wireless

commbificatidn ddiicd' Byt rsg rifrefesSeinfurficatioht Wa ré8diRPhine
1mce§§ %&%’%&5 %a]f“ and tQ‘*é’é’:h%”&ﬁ%e%% U%%%O”CQSVHGE@ can

sen d receive data, as shown in Fig. 2 each other via the NFC
imnterfdeed 22 %mrdmlwntﬁlbamssa@wﬁ)cemﬂ@smes ezmaney

and the wireless communication device 2 conducts electronic
conformity with NFCIP-1,

The NFC interface 12 of the cellular telephone 1 can
also perform wired communication with the message processor
14 by being connected thereto through the SIGOUT line, SIGIN
line, and GND line. The NFC interface 12 can also periorm
wired communication (controller communication) with the
controllier 13.

Thus, according to the communication system shown in
Fig. 1, the NFC interface 12 of the cellular telephone 1 can
receive data from the NFC interface 22 of the wireless
communication device 2 and further sends the data to the
message processor 14 through the SIGOUT line by wired
communicaticen. The NFC interface 12 can also receive data
{(for example, data output from the message processor 14 as a
response to data sent from the wireless communication device
2 via the NFC interface 12) from the message processor 14

through the SIGIN line by wired communication and further

transfers the data to the wireless communication device 2 by
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settlement, the wireless communication device 2 reads e- money stored in
the message processor 14 via the NEC interface 12 to conduct electronic
settlement on a product purchased by the user of the cellular telephone 1.
In the communication system shown in Fig. 1, the NFC interface 12 of the
cellular telephone 1 can receive data from the controller 13 and further
transfers the data to the message processor 14 through the SIGOUT line
by wired communication. The NFC interface 12 can also receive data
from the message processor 14 through the SIGIN line by wired
waammuHiciamand Jagher transfers the data to the controller 13. As a
result, the controller 13 and the message processor 14 can send and
receive data 25 SHowhif Fi§S329f MEPREESPTerf4cé 2. ARBolthinglyS it
Jhemessage processor 14 sigtes.gymongy, the sonyoligr 43 can readihe
ofﬁ%flandfng balance o e-money from the message processor 14 via the
iNFEiigterfaces12ranshdisplaysethevhalanae onsa displayfsnit (ridt shown)
of the cellular telephone 1, - 30 thereby allowing the user of the cellular
NerpifbhegiYo dfedibthaiBaRARER GTERROTRYT I the EBRRTURTARBRY 2nd
stem 1,.the controller .13 and_the wireless communicati ' can
PO e e ek e e L S S
seannensimijardessendiagand waeiving of databetveer the reads e-

money stored in the message processor 14 via the NFC
interface 12 to conduct electronic settlement on a product
purchased by the user of the cellular telephone 1.

In the communication system shown in Fig. 1, the NEC
interface 12 of the celiular telephone 1 can receive data
from the controller 13 and further transfers the data to the
message processor 14 through the SIGOUT line by wired
communication. The NFC interface 12 can also receive data
from the message processor 14 through the SIGIN line by
wired communication and further transfers the data to the
- controller 13.

As a resulit, the controller 13 and the message
processor 14 can send and receive data, as shown in Fig. 3,
via the NFC interface 12. Accordingly, 1if the message
processor 14 stores e-money, the controller 13 can read the
outstanding balance of e-money from the message processor 14
via the NFC interface 12 and displays the balance on a

display unit (not shown) cof the cellular telephone 1,
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message processor 14 and the wireless communication device 2 via the
NFC interface 12 as shown in Fig. 2 or between the controller 13 and the
message processor 14 via the NFC interface 12 as shown in Fig. 3. Thus,
if the wireless communication device 2 is an IC card storing e-money, the
controller 13 reads the balance of e-money stored in the wireless
communication device 2 via the NFC interface 12 and displays the
balance on a display unit (not shown) of the cellular telephone 1, thereby
allowing the user to check the balance of e-money stored in (charged to)
thrralireledsl cormauriibatios elevice 2y usidd the tellelartetephohetd.
Eleg 4 illll{strgtels an exagnplg of the configuration of the NFC interface 12
ARG thé ReS5agd Srocessarid$own in Fig. 1. In Fig. 4, among the

SIGGHT{ine, Rifeti-lines and, GNR-ine for CQEQ%@?& the NRC {nferfage

12 and the message processor 14, the GND line is not shown. In the NFC
threrface 19355 demodulate Provessori4kis? coaneetbthtostredaenna 11

to detect a current flowing in 31 the antenna 11, and further detects the

TR BRmed by RISATOm ARG C (v ed et ated b HritstRer devite ®
md Rk fegiqdulate processar 44 alse tunes thesclyrent lowing B then tre

antenna 11 and extracts an information signal to amplify the resulting

nsiRFrd yrooreieting, fof examples amplitlde shiftkeyirnige (ASKY device 2

demaqdulation. As a result, the signal , .
via the NFC interface 12 a$ shown in Fig. 2 cr between the

controiler 13 and the message processor 14 via the NFEC
interface 12 as shown in Fig. 3.

Thus, if the wireless communication device 2 is an IC
card stcoring e-money, the controller 13 reads the balance of
e-money stored in the wireless communication device 2 via
the NFC interface 12 and displays the balance on a display
unit (not shown) of the cellular telephone 1, thereby
allowing the user to check the balance of e-money stored in
{charged tc} the wireless communicaticn device 2 by using
the cellular telephone 1.

Fig. 4 illustrates an example of the configuration of
the NFC interface 12 and the message processor 14 shown in
Fig. 1. 1In Fig. 4, among the SIGOUT line, SIGIN line, and
GND line for connecting the NFC interface 12 and the message
processor 14, the GND line is not shown.

In the NFC interface 12, a demodulate processor 41 is

connected to the antenna 11 to detect a current flowing in
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can be demodulated. The demodulate processor 41 then supplies the
demodulated signal, for example, Manchester codes (signal
corresponding to data), to a serial data switch 42. The demodulate
processor 41 also generates a clock (clock signal) (external clock) having
a frequency of 13.56 MHz, which is a carrier frequency, adopted in
NFCIP-1 by tuning the current flowing in the antenna 11 and extracting
an information signal, and supplies the generated clock to a clock
selector 46. The serial data switch 42 supplies the Manchester codes

dieceived-from the demeduateprocassi4L taadaia RHOCESSOLARRS By
modulator 47. The serial data switch 42 also supplies Manchester codes

erfegeivetirgnetiecd aay processor 3 hmedwlhisra4ier freemodiiator

47. The serial data switch 42 also supplies Manchester codes received
B E<EAEE 1 0Csr 8 BoLgR e TGN TATEE & LA Lighh

HRdhg falarocesseid 3 of the dgodulatar dd o= 82 ohhe tata preeessib y
codes data by using a predetermined coding method and also decodes

tiatacorietbwith ajweditdrmicedcoding:tetliod. Moragpecifically,ithede
data processor 43 codes datéi supplied from the contriller 13 via a

sOaritial F78485sinG Uit EPOTA8IMS Mandhster s and Supiidsthe
cMﬁnEQeg@rﬁ&ﬁlgF&:tQ&he serial datp awitehd Zorocessor 41 then

supplies the demodulated signal, for example, Manchester
codes {signal corresponding to data), to a serial data
switch 42.

The demodulate processor 41 also generates a clock
{clock signal} (external clock) having a freguency of 13.56
MHz, which is a carrier frequency, adopted in NFCIP-1 by
tuning the current flowing in the antenna 11 and extracting
an information signal, and supplies the generated clock to a
clock selector 46.

The serial data switch 42 supplies the Manchester codes
received from the demodulate processor 41 to a data
processcr 43 or a modulator 47. The serial data switch 42
also supplies Manchester codes received from the data
processor 43 to a modulator 44 or the medulator 47. The
serial data switch 42 also supplies Manchester codes
received from the message processor 14 through the SIGIN
line as a SIGIN signal to the data processor 43 or the

modulator 44.
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The data processor 43 also decodes Manchester codes supplied from the
serial data switch 42 and supplies the resulting data to the controller 13
via the CPU 48. Although in the data processor 43 Manchester
coding/decoding is used, another type of coding/decoding, for example,
modified Miller coding/decoding or non-return- to-zero (NRZ)
coding/decoding, may be employed. In the passive mode, the modulator
44 changes the impedance when an external source views the coil, which
serves as the antenna 11, in accordance with the signal (for example,
Mandhestertades)osigaplied fiémcthdeserid datd yswitdm42aln this case, if
ancfeF field (magnetic field) is. formed around the antenna 11 by

PEfectiomagnéic Waves Duthit omM AN otheudice (ot Sanfplectifs with
aWireless-communication deviee Roshowrin Eig, ) as-a carrier wave, the,

RF field is changed in response to a change in the impedance. Then, the
Pragierivave dsedetrodragnetivpydviesiodtpor frone thengirelessr 13 via
communication device 2 is modulated (load- modulated) in accordance

Wik the g RAI SR rEfTthe (33 seiihl HAE SWHRRYES ST e thend
ssignpl Mapchesiar-aades).romdhe serighdata switeh 42 is,settodhe ;|

wireless communication device 2 that continues outputting
Thieciomagreticaavesst h thesactiscnbele, e chedulatorabtigenerates 1ed
fgla%:tccohnéa g?:ti%\ivac\ilggaass?wicgéﬁer4v?ya¥gc? ysaLllliaog\J/_ngsa the resulting
data fo the controller 13 wia the CPU 48.

Although in the data processcr 43 Manchester
coding/decoding is used, another type of coding/decoding,
for example, modified Miller coding/decoding or non-return-
to-zero (NRZ} coding/decoding, may be employed.

In the passive mode, the modulator 44 changes the
impedance when an external source views the coil, which
serves as the antenna 11, in accordance with the signal (for
example, Manchester codes) supplied from the serial data
switch 42. 1In this case, if an RF field (magnetic field) is
formed around the antenna 11 by electromagnetic waves output
from another device [(for example, the wireless communication
device 2 shown in Fig. 1) as a carrier wave, the RF field is
changed in response to a change in the impedance. Then, the
carrier wave as electromagnetic waves output from the

wireless communication device 2 is modulated {load-

modulated) in accordance with the signal supplied from the
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current to flow in the antenna 11, and then modulates the carrier wave by
the signal supplied from the serial data switch 42 to output the
electromagnetic waves as a modulated signal. As the modulation method
used in the modulator 44, ASK modulation may be employed. However,
the modulation method is not restricted to ASK modulation, and another
modulation, for example, phase shift keying (PSK) modulation or
qguadrature amplitude modulation (QAM), may be employed. In NFCIP-I,
the modulation factor of ASK modulation is 8 % to 30 %. A clock
sgererater4s integraias aquaris oseilajortteacesamic o8sitlaterstherein,
and generates a clock (internal clock) having a frequency similar to that of

apge garferiald enfifiéyed iR NEC L 16 supplytheSEBEK 16 the<clock
selegtor 46, The clock selector 46 selects one of the external elack i ng
Sl dS frommfﬁ éiuefé i

Ws“}urpep ie e demo te processor 41 and the internal clock
Suppliesifametheclaclk-generator 45, and outputs the - 34 selected clock
to the modulator 47 and the necessary blocks of the NFC interface 12.

More SpekifReatly bikieniarextethgl BIBek s sapplietl IRHR1AREHemodulate
eﬁ@g%é%%%e@aé IS, Jyen an NFC rdre}_’iecﬁ’ FUGH %S'Ythgﬂi!;%'féa a
communication device 2, is located near the NFC interface 12 (Cellular
delephonect) @ndw in the antenna 11, and then modulates the
carrier wave by the signal supplied from the serial data
switch 42 to output the electromagnetic waves as a modulated
signail.

As the modulation method used in the medulator 44, ASK
modulation may be employed. However, the modulaticn method
is not restricted to ASK modulation, and another modulation,
for example, phase shift keying (PSK) modulation or
quadrature amplitude modulation {QAM), may be employed. In
NFCIP-1, the modulation factor of ASK modulation is 8 % to
30 %.

A clock generator 45 integrates a guarts oscillator or
a ceramic oscillator therein, and generates a clock
{internal clock) having a freguency similar to that of the
carrier wave employed in NFCIP-1 to supply the clock to the
~clock selector 46.

The clock selector 46 selects one of the external c¢lock

supplied from the demodulate processor 41 and the internal

clock supplied from the clock generator 45, and outputs the
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an RF field is formed by the presence of the NFC device, the clock
selector 46 selects the external clock supplied from the demodulate
processor 41. On the other hand, when an external clock is not supplied
from the demodulate processor 41, that is, when an RF field is not formed
since an NFC device, such as the wireless communication device 2, is
not located near the NFC interface 12, the clock selector 46 selects the
internal clock supplied from the clock generator 45. The modulator 47
performs ASK modulation on the clock output from the clock selector 46

SBy BSiFRAVE Rk ster ddtfes"eAppREG Troh thadelhfdarcaRitel B 2b Hesks

Jf a,si9nal-corresponding, to data to be sent from the serial data switch
42 to the message processor 14, as a signal to be modulated (hereinafter

referneeite apacasnedulafipnsidiechsigrak yxnand outputsitbesespiting:
modulated signal to the SIGOUT line as a SIGOUT signal. The CPU 48
fpeorrhs pl6Eesiing bh thecd&@taTPiebéssaiyato dstputase procddsed

ta to the data_processor.43 or the - 35 cantroller 13, It is not.essential
aagialo RIOCE P o
ghatct:ﬁe l\ii‘—‘(?gflllntesrfacee 1% reep?':aosvsfdé:g With the IBTT4§. iﬁg%éésa%gse

1peacesaonddrineluslesasighnod PraGassor SlccThe signal preeessd 5l and
includes a clock extracting unit 52, a signal extracting unit 53, and a

aprdtessitryl dnit S4° THeecoB) ektraching WHSR extrabe MEG|8ekfrem the

clock selector 46 selects the external clock supplied from
the demodulate processor 41. On the other hand, when an
external clock is not supplied from the demcdulate processor
41, that is, when an RF field is not formed since an NFC
device, such as the wireless communication device Z, is not
located near the NFC interface 12, the clock selector 46
selects the internal clock supplied from the clock generator
45,

The modulator 47 performs ASK modulation on the clock
output from the clock selector 46 by using Manchester codes
supplied from the serial data switch 42, that is, a signal
corresponding to data to be sent from the serial data switch
42 to the message processor 14, as a signal to be modulated
(hereinafter referred to as a "a modulation subiject signal"),
and outputs the resulting modulated signal to the SIGOUT
line as a SIGOUT signal.

The CPU 48 performs processing on the data if necessary

to output the processed data to the data processcr 43 or the
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the modulated signal (SIGOUT signal) sent from the modulator 47 via the
SIGOUT line and supplies the extracted clock to the processing unit 54
and necessary blocks of the message processor 14. The signal extracting
unit 53 extracts the modulation subject signal (Manchester codes) from
the modulated signal (SIGOUT signal) sent from the modulator 47 via the
SIGOUT line and supplies the extracted modulation subject signal to the
processing unit 54. The processing unit 54 decodes the Manchester
codes supplied from the signal extracting unit 53 in accordance with the

c,fclﬁ_@% gnyhchronization withthe.clogk)-extiacted: b}fﬂEe I_@#??ki@@@ﬁtiﬂga
unit 52, and stores the decoded data. The processing unit 54 also codes
ltherstoradbdatieinte :Manthester¢oéi®s in accordance with the clock

extracted by the clock extracting unit 52, and outputs, the ioded data to

the SIGI TR 229 SIEAEIGI 16 be 8ot i5 e NECTTifterRES 12550F 1

THaen,heSIGIN.sigeabis santfromihe smessagepregeserchhip thee s2,
NFC interface 12 through the - 36 SIGIN line. In operation, the NFC

anterfaeel 1 2 niay receiye polerS fronebdtteries fretsstiown hofithedellular
telephone 1 (Fig. 1). Alternatively, the NFC interface 12 may_obtain power

by udif§ thé YemEATEES proteddor 1%y FattkdAnrgS Elifeht Hotidg T/
the aiennaddaby apRE fiedd formed by an NFlent from the modulator

47 via the SIGOUT line and supplies the extracted clock to
the processing unit 54 and necessary blocks of the message
processor 14.

The signal extracting unit 53 extracts the moduleation
subject signal (Manchester codes) from the modulated signal
{SIGOUT signal)} sent from the modulator 47 wvia the SIGOUT
line and suppiies the extracted modulation subject signal to
the processing unit 54.

The processing unit 54 decodes the Manchester codes
supplied from the signal extracting unit 53 in accoerdance
with the clock (in synchronization with the clock) extracted
by the clock extracting unit 52, and stcres the decoded data,
The processing unit 54 also codes the stored data into
Manchester codes in accordance with the clock extracted by
the clock extracting unit 52, and outputs the coded data to
the SIGIN line . as a SIGIN signal to be sent to the NFC
interface 12. Then, the SIGIN signal is sent from the

message processor 14 to the NFC interface 12 through the
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device, such as the wireless communication device 2, located near the
NFC interface 12. Alternatively, the NEC interface 12 may be operated by
a combination of batteries of the cellular telephone 1 and a current
flowing in the antenna 11 by the presence of an NFC device. More
specifically, if the remaining capacity of batteries of the cellular telephone
1 is greater than or equal to a predetermined threshold, the NFC interface
12 may be operated by the batteries. If the remaining capacity of the
batteries is smaller than the threshold, the NFC interface 12 may be
sopemated by .using power obtained from a current flowing in the antenna
11 by the formation of an RF field. In the NFC interface 12 and the
messayeFdERE6 14 thenAfiired dsdésci etlabéue, SRREA SR Nelitite -

Aafa f the., interf 12 to the_messa ocessor 14, the .

mo%u%%trg}tgf%%iﬁé %Cgf%lgtgr acgt%fztrgﬁ%dﬁ%qtgég the csl%%akegut%ﬂ?fr%m( Fig-

1the clack setectar 46 py usiaganchesier sedes o hesemittdithepcwer by
message processor 14 as a modulation subject signal, - 37 and sends

Uheestithd At BSigRatIReImessage [REEESSGNE4 AsTRETeNT
0L PRIl e SEQUIne e e e e
ding asd suppliestheSIGOLE signat tenithe elogk Bxtragdingdanitd2 1and ted
the signal extracting unit 53. The clock extracting

near the NFC interface 12.

Alternatively, the NFC interface 12 may be operated by
a combination of batteries of the cellular telephone 1 and a
current flowing in the antenna 11 by the presence of an NFC
device. More specifically, if the remaining capacity of
batteries of the cellular telephone 1 is greater than or
egual to a predetermined threshold, the NFC interface 12 may
be operated by the batteries. If the remaining capacity of
the batteries is smaller than the threshold, the NFC
intefface 12 may be operated by using power obtained from a
current flowing in the antenna 11 by the formation of an RF
field.

In the NFC interface 12 and the message processor 14
configured as described above, when sending data from the
NFC interface 12 to the message processcor 14, the modulator
47 of the NFC interface 12 modulates the clock output from

the clock selector 46 by using Manchester codes to be sent

to the message processor 14 as a modulation subject signal,
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unit 52 extracts the clock from the SIGOUT signal and supplies the
extracted clock to the processing unit 54. The signal extracting unit 53
extracts the Manchester codes from the SIGOUT signal as the
modulation subject signal and supplies the extracted Manchester codes
to the processing unit 54. The processing unit 54 processes the
Manchester codes supplied from the signal extracting unit 53 in
synchronization with the clock supplied from the clock extracting unit 52,
and more specifically, the processing unit 54 decodes the Manchester

cRdesand stores.them #; pgeassary s\When sepding:datafiomdhgage

message processor 14 to the NFC interface 12, the modulator 47 of the
piNFCeintfadd 12s seéhds tHESIGC GU Brign allyerieshtedhisy SIGAHALIAG Tise
clock _output from the clock selector 46 by using the output from the serial
data NN 37V ETHeRERGE Broceseon 14- TG e SRSBTT e Tn
Abis-gass itdataMeneheaster 00das)ds a0t edthw feguihe Sesiak data
switch 42, the modulator 47 sends the clock itself from the clock selector -
s3@ 6 esthehmessagéIprotessdr 14, lnhtheahessage procdssoy 1 ithe52
clock extracting unit 52 extracts the clock from the %IGOUT signal and

2GThpifed thieXKira&Ba A IPthE” brocessing Uit BA The Brocessiny

Jeinit 54 putputs;Manchestercadesdohe §ant ta dapNRG deifaged 2 to
the SIGIN line as the SIGIN
supplies the extracted clock to the processing unit 54. The

signal extracting unit 53 extracts the Manchester codes from
the SIGOUT signal as the modulation subject signal and
supplies the extracted Manchester codes to the processing
unit 54. The processing unit 54 processes the Manchester
codes supplied from the signal extracting unit 53 in
synchronization with the clock supplied from the clock
extracting unit 52, and more specifically, the processing
unit 54 decodes the Manchester codes and stores them if
necessgary.

When sending data from the message processor 14 to the
NFC interface 12, the modulator 47 of the NFC interface 12
sends the SIGOUT signal generated by modulating the clock
output from the clock selector 46 by using the output from
the serial data switch 42 to the message processor 14
. through the SIGOUT line. In this case, if data (Manchester
codes) is not output from the serial data switch 42, the

modulator 47 sends the clock itself from the clock selector
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signal in synchronization with the clock output from the clock extracting
unit 52. More specifically, the processing unit 54 reads data to be sent to
the NFC interface 12, and codes the data into Manchester codes if they
have not been coded. The processing unit 54 then outputs the
Manchester codes to the SIGIN line as the SIGIN signal. Then, the data
can be sent from the message processor 14 to the NFC interface 12
through the SIGIN line. In the NFC interface 12, the serial data switch 42
receives the SIGIN signal (Manchester codes) sent from the message

4Brocessae l4asdescrinesabeve. Rig. 5 ittustrates assexampte-obthesor 14,
configuration of the modulator 47 shown in Fig. 4. As discussed above,

W mbtkatEra7eEaR8s I Mdnche stertdttidsad ASigR&h He SBném
sthessarial dat ﬂ{@i é‘épgfb%mgﬁ%a%%roceéégf Afand the clock
C se 6. [

output from the cloc ctor e modulator 47 mcludes an amplifier
pEbcbhe in39 wamplifi@r. 61 amplifies the clock output from the clock

selector 46 in accordance with the Manchester codes (signal) supplied
from & sEAATERA LG 4D 16 ATTRPASKIMGHIAEBA srPRSclbek BY

ety b reia et el Te sion
sagtha SIGQYhchronization with the clock output from the
clock extracting unit 52,

More specifically, the processing unit 54 reads data to
be sent to the NFC interface 12, and codes the data into
Manchester codes if they have not been coded. The
processing unit 54 then outputs the Manchester codes to the
SIGIN line as the SIGIN signal. Then, the data can be sent
from the message processor 14 to the NFC interface 12
through the SIGIN line.

In the NFC interface 12, the serial data switch 42
receives the SIGIN signal (Manchester codes) sent from the
message processcr 14 as described above.

Fig. 5 i1llustrates an example of the configuration of
the modulator 47 shown in Fig. 4,

As discussed above, the modulator 47 receives
Manchester codes as a signal to be sent from the serial data
switch 42 to the message processor 14 and the clock output

from the clock selector 46.

The modulator 47 includes an amplifier 61. The
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signal. In the modulator 47, the ASK modulation factor is 8 % to 30 %,
which is adopted in NFCIP-1 as the modulation factor of carrier ASK
modulation. However, the modulation factor is not restricted to 8 % to 30
%, and may be any value that allows the clock extracting unit 52 of the
message processor 14 to extract the clock with high precision. Fig. 6
illustrates an example of the modulation subject signal supplied to the
amplifier 61 of the modulator 47 shown in Fig. 5 and an example of the
modulated signal output from the modulator 47 as the SIGOUT signal. In

g1 6 1he horizoptaliaxis Lepiesents the inepandsthenvertieak: axis
designates the amplitude. The same applies to Figs. 7 and 9. The first
ssegtiondrorsthentopcnFigas dtustidtbs Hre elanple ot ete pedddlatishgnal)

subject signal. The modulation subject sj%n lis Jé/lanchest(%r codig,[{and
SrHBFélb?éjciggl?/‘,“atgf@n?i%bﬁ%sﬁfﬁlﬁéinsgwt%) é%iall( itS b&fore being coded
Rt8,149 : Manghester cades, More,specifically, mhamthe-data-dadicatas @he

(binary), the Manchester code change from the low (L) level to the high
nittuéeeli Whentthe data lipdichtes THbirsny); e darféhestencodesuts

change from the H leve] to the L level. The second section frgm g'lle %)(PTm
qga SKiSipsasated signal to the SIGOUT Iine as the G

signal.

In the modulator 47, the ASK modulation factor is 8 %
to 30 %, which is adopted in NFCIP-1 as the modulation
factor of carrier ASK modulation. However, the modulation
factor is not restricted to 8 % to 30 %, and may be any
value that allows the clock extracting unit 52 of the
message processor 14 to extract the clock with high
precision,

Fig. 6 illustrates an example of the modulation subject
signal supplied to the amplifier 61 of the modulator 47
shown in Fig. 5 and an example of the modulated signal
output from the modulator 47 as the SIGOUT signal. In Fig.
6, the horizontal axis represents the time, and the vertical
axis designates the amplitude. The same applies to Figs. 7
and 9.

The first section from the top in Fig. 6 illustrates an
example of the modulation subject signal. The modulation
subject signal is Manchester codes, and more precisely, a

signal corresponding to data (bits) before being cecded into
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an example of the modulated signal (SIGOUT signal) generated by
modulating a pulse train as the clock by using the modulation subject
signal indicated in the first section in Fig. 6. When the modulation subject
signal is at the H level, the amplifier 61 of the modulator 47 amplifies the
clock by a factor of 1, and when the modulation subject signal is at the L
level, the amplifier 61 amplifies the clock by a factor greater than 0 and
smaller than 1 (for example, the factor from 0.92 to 0.7). The third section
from the top in Fig. 6 illustrates a waveform of a current (modulated
Maigaabdlowingdadbe amtermasthwheictie mpdulatar 44«nadulates a sine
wave as a carrier by the modulation subject signal indicated in the first

i§éiéﬁ%ﬁ1tfﬁSFi%. 6’?%&_&05% g%vé,hﬁ’r%tﬁlﬁdﬁ%& Eﬂ%ﬁ%rﬁﬁoﬂs’we
moduigtion,n the eayijer by yeing the Manhesigt godes. ohiined by

coding the data. In both the modulators 44 and 47, the modulation subject
isighabissthelManchester codes, Mddcaaddbe meodelationanethotkistASKe =
modulation. Accordingly, the current (modulated signal) flowing in the

1aiitehneC1 +Gederk®@@ by performing modulation by the modulator 44 is
similai {0 e SIGOLTsignal epgqulated signaobigined by Rerfouning,
modulation by the modulator 4 , except that the types of signals
amaogthatetldwthe: modidaticn subjest gigial (SIGOUT signal) generated
by modulating a pulse train as the clock by using the
modulation subject signal indicated in the first sectien in
Fig. 6.

When the modulation subject signal is at the H level,
the amplifier 61 of the modulator 47 amplifies the clock by
a factor of 1, and when the modulation subject signal is at
the L level, the amplifier 61 amplifies the clock by a
factor greater than 0 and smaller than 1 {(for example, the
factor from 0.92 to 0.7).

The third section from the top in Fig. & illustrates a
waveform of a current (modulated signal) floewing in the
antenna 11 when the modulater 44 modulates a sine wave as a
carrier by the modulation subject signal indicated in the
first section in Fig. 6.

As discussed above, the modulator 44 performs ASK
modulation on the carrier by using the Manchester codes

obtained by coding the data. In both the modulaﬁors 44 and

47, the modulation subject signal'is the Manchester codes,
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are different, i.e., the carrier and the clock. If the frequency of the clock
output from the clock selector 46 (Fig. 4) is 13.56 MHz and if the
transmission rate of the Manchester codes supplied from the serial data
switch 42 to the modulator 47 is 212 kbps, there are about 64 pulses in
one symbol (one bit) of the data (~ 13.56 MHz/212 kbps). Fig. 7 is an
enlarged view illustrating part of the modulation subject signal and the
SIGOUT signal (modulated signal) shown in Fig. 6. The first section from
the top in Fig. 7 illustrates the clock supplied from the clock selector 46 to

e medulatardy: ilhe secad sestiar &om e top: Fig. Acdbisiraigs the
modulation subject signal (Manchester codes) supplied from the serial
tHatacowitetn 42 tnehe acddlatdioa? L Theipird seclion fhemahkeanpan Hg.

7 |IIustrates the SIGOUT signal ulated obtai d
SSERE C REKE T B e A P e T e aoish B

onthe aock in

sthesmedulationsubjeetsignal ndicateddn ihe seeord o2 Sestieni dkis by
now assumed that the minimum voltage and the maximum voltage of the

relock puises sttowd &t tive fibst sbetioe 0 a/tand YT, Veraspectivehf Irhe
this case, when the modulation Sﬁhdect signal is_at the H level, the volta%%

PR SIGOUTGRRaFRVERF S5 MAicAISd P firgP? Sueisct siam

are different, i.e., the carrier and the clock.

If the frequency of the clock output from the clock
selector 46 (Fig. 4) is 12.56 MHz and if the transmission
rate of the Manchester codes supplied from the serial data
switch 42 to the mecdulator 47 is 212 kbps, there are about
64 pulses in one symbol (one bit) of the data (®» 13.56
MHz/212 kbps).

Fig. 7 1s an enlarged view illustrating part of the
modulation subiect signal and the SIGOUT signal (medulated
signal} shown in Fig. 6.

The first section from the top in Fig. 7 illustrates
the clcock supplied from the clock selector 46 to the
modulator 47. The second section from the top in Fig. 7
illustrates the modulation subject signal (Manchester codes)
supplied from the serial data switch 42 to the modulator 47.
The third secticn from the top in Fig. 7 illustrates the
SIGOUT signal {modulated signal) obtained by performing ASK
modulation on the clock indicated in the first section by

the modulation subject signal indicated in the second
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section. When the modulation subject signal is at the L level, the voltage
of the SIGOUT signal is Vc' V, which is larger than 0 V and smaller than
Vc V, as indicated in the third section. Fig. 7 shows that, after ASK
modulation is conducted on the clock by the modulation subject signal,
the rising edges and the falling edges of the clock of the resulting
SIGOUT signal can be maintained although the levels thereof are
different from those of the clock. Fig. 8 illustrates an example of the
configuration of the clock extracting unit 52 and the signal extracting unit -
fb3-shewn in Fig. 4. The clock extracting unit 52 includes a comparison
voltage output unit 71 and a comparator 72. The comparison voltage
output finit 7 LBttptRS dhpfeddrEmided THresRol TA1tatfcrista Voftage
to be compared with the SIGQUT, signal supplied from the, NFC. interface
Aot e SO OOT e, S CoNe St 7% In e tbet f e
srottagerofithelSKGQRT signal takesp e 481 Hree values,such as O Vosrand
V¢, as indicated in the third part in Fig. 7, the predetermined threshold
the1 Te dréatéothap b and snatecthahsv et fokexaiplevvty2 tike vol tage

g o e SleouT serplsuapis ot N
Jeaoitbg compasemyoiage DatAWh subject signal is at the L
level, the voltage of the SIGOUT signal is Ve' V, which 1is
larger than 0 V and smaller than Vo V, as indicated in the
third section.

Fig. 7 shows that, after ASK modulation is conducted on
the clock by the modulation subiject signal, the rising edges
and the falling edges of the clock of the resulting SIGOUT
signal can bé maintained althecugh the levels therecf are
different from those cof the clock.

Fig. 8 illustrates an example of the configuration of
the clock extracting unit 52 and the signal extracting unit
53 shown in Fig. 4.

Trie clock extracting unit 52 includes a compariscon
voltage output unit 71 and a comparator 72.

The comparison voltage cutput unit 71 outputs a
predetermined threshold TH1, which is a voltage fo ke
compared with the SIGOUT signal supplied from the NEC

interface 12 through the SIGOUT line, to the comparator 72Z.

In this case, 1f the voltage of the SIGOUT signal takes

- 43 -



unit 71 to extract and output the clock from the SIGOUT signal. More
specifically, upon comparing the SIGOUT signal with the threshold THI, if
the SIGOUT signal is greater than or equal to the threshold TH1, the
comparator 72 outputs the H level, and if the SIGOUT signal is smaller
than the threshold TH1, the comparator 72 outputs the L level, thereby
extracting the clock indicated in the first part in Fig. 7 from the SIGOUT
signal indicated in the third part in Fig. 7. As stated above, since, in the
SIGOUT signal, the rising edges and the falling edges of the clock can be
cmaiatainad.dBe cegkcan bg, obtaned:easilygnd precigelya osly by, the
comparing the SIGOUT signal with the threshold TH1. The signal

tBRFSCHRF tnit B3FhEudes hereriRt detederstha iSoH-véRage
ogg)tué ]%mjcth%zﬁ da.com %tlgr £ Bégl\g enve%%p:e detect é 81\;jcex99t§

e envelope of h8n§|(§8 signa suppﬁed from the NFC interfacé 12

throughdhgomd4 - S16OUT livemand-supplies theaesultingeavelepesigral
to the comparator 83. The comparison voltage output unit 82 outputs a
fpeatetbemhed thréshsldcrH2 2whithasEhv ity Si0°BE Tcormparad iWithtie

+ERLER0EPIIR! LRPPEIOT R SN 2RR S RRL B plgCRB T
unit 71 to extract and output the clock from the SIGOUT
signal.

More specifically, upon comparing the SIGOUT signal
with the threshold TH1, if the SIGOUT signal is greater than
or equal to the threshold TH1, the comparator 72 cutputs the
H level, and if the SIGOUT signal is smaller than the
thresheld TH1, the comparator 72 ocutputs the L level,
thereby extracting the clock indicated in the first part in
Fig. 7 from the SIGOUT signal indicated in the third part in
Fig. 7.

As stated above, since, in the §IGOUT signal, the
rising edges and the falling edges of the clock can be
maintained, the clock can be cbtained easily and precisely
cnly by comparing the SIGOUT signal with the threshold THL.

The signal extracting unit 53 includes an envelope
detector 81, a comparison voltage output unit 82, and a
comparatcr 83.

The eﬁvelope detector 81 detects the envelope of the

SIGOUT signal supplied from the NFC interface 12 through the
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In this case, if the voltage of the SIGOUT signal takes three values, such
as 0, Vc', and Vc, as indicated in the third part in Fig. 7, the
predetermined threshold TH2 is greater than Vc' and smaller than Vc, for
example, the average of Vc¢' and Vc. The comparator 83 compares the
envelope signal supplied from the envelope detector 81 with the threshold
TH2 supplied from the comparison voltage output unit 82 to extract and
output the modulation subject signal from the SIGOUT signal. More
specifically, upon comparing the envelope signal with the threshold TH2,
sifeheenvietepe s nabisegieate - than o eguahto terthreshokliEHa] thes
comparator 83 outputs the H level, and if the envelope signal is smaller
Rt P ETBERBId%FH2, the comparator 83 outputs the L level, thereby

eﬂfﬂfﬂ@%@ﬁgﬁ%@@ﬂ%ﬁ@g@ signal, indicateddn the secopdpart in
Fig. 7 from the envelope signal of the SIGOUT signal indicated in the
pHurtkpartidnEi). ZordShdhe SHEOUTRSignal is & modulated Sigrad
‘generated by modulating the clock by the modulation subject signal, as

CEEREd AoV ACEBRIRGIE HyRRotEi ARG hnd ERMpArhg THE drvelGRY oF oPe
sthe. SIGOUT signal with the threshald TH2, the SIGOUT signal can be

demodulated into the modulation subject signal easily and precisely.
In this case, if the voltage of the SIGOUT signal takes

three values, such as 0, V¢', and Vc, as indicated in the
third part in Fig. 7, the predetermined threshold TH2 is
greater than Ve¢' and smallier than Vc, for example, the
average of Vc' and Vc.

The comparator 83 compares the envelope signal supplied
from the envelope detector 81 with the threshold THZ2
supplied from the comparison voltage ocutput unit 82 to
extract and output the modulation subject signal from the
SIGOUT signal.

More specifically, upon comparing the envelope signal
with the threshold THZ, if the envelope signal is greater
than or equal to the threshold TE2, the comparator 83
outputs the H level, and if the envelope signal is smaller
than the threshold TH2, the comparator 83 ocutputs the L
level, thereby extracting the modulation subject signal
indicated in the second part in Fig. 7 from the envelope
signal of the SIGOUT signal indicated in the third part in

Fig. 7.
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Fig. 9 illustrates the SIGIN signal to be output to the SIGIN line by the
processing unit 54 shown in Fig. 4. The first part from the top in Fig. 9
illustrates an example of the SIGIN signal. As stated above, as in the
modulation subject signal supplied from the serial data switch 42 to the
modulator 47, the SIGIN signal is a signal obtained by coding data into
Manchester codes. When the corresponding data indicates O (binary), the
SIGIN signal changes from the L level to the H level, and when the
corresponding data indicates 1 (binary), the SIGIN signal changes from
the HieeemabieTl evelaAs tiscussedidlove] tlhe anedulgtoretdafiag. By
modulates the carrier by Manchester codes. Accordingly, if the SIGIN

mGgHAR Wiieh SR Ve ods, 76 SBhE FroRT i mesthg 8 Britssdf
st4dbg sgrial data gwiteh 42 can dirgeetly, supply. the JIGIN fignaltothey, o

modulator 44 so that the SIGIN™ signal can be serit to an NFC device,
ssuctiagdhe fvitdless IGnmusication device hdythearsfieldd THZ, the

communication. More specifically, the second part from the top in Fig. 46

59 fiRistratds e wiiie i St A&t oSt Sighar UAcwipintite et
3 _Qpaelalsy\ﬂerg% gk(él&gleg@l indicated in the first part from the top

in"Fig. 9 is directly supplied to the modulator 44 and is used for
modutating %elecromagnetis waves Which=aierthe cawier byithput to the
modulator 44.

SIGIN line by the processing unit 54 shown in Fig. 4.

The first part from the top in Fig. 9 illustrates an
example of the SIGIN signal. As stated above, as in the
modulation subject signal supplied from the serial data
switch 42 to the modulatoer 47, the SIGIN signal is a signal
obtained by coding data into Manchester codes. When the
corresponding data indicates O (binary), the SIGIN signal
changes from the L level to the H level, and when the
corresponding data indicates 1 (binary), the SIGIN signal
changes from the H level to the L level.

As discussed above, the modulator 44 (Fig. 4) modulates
the carrier by Manchester codes. Accordingly, if the SIGIN
signal, which is Manchester codes, is sent from the messagé
processer 14, the serial data switch 42 can directly supply
the SIGIN signal to the modulatcr 44 so that the SIGIN
signal can be sent to an NFC device, such as the wireless

communication device 2, by near field communication.

More specifically, the second part from the top in Fig.
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A description is now given, with reference to Fig. 10, of wired
communication performed between the NFC interface 12 and the
message processor 14 shown in Fig. 4. Upon receiving Manchester codes
to be sent to the message processor 14 from the demodulate processor
41 or the data processor 43, the serial data switch 42 of the NFC
interface 12 supplies the Manchester codes to the modulator 47 as the
modulation subject signal. In step S1, the modulator 47 modulates the
clock output from the clock selector 46 by the Manchester codes supplied

sfrom the-serelsdainswitch 4285 the modulationtsulpject: signal, andnal)
sends the resulting modulated signal to the message processor 14

froLnn the SIBOBTIRE Es the SIEDUTesiGRGE In StEFTY, e hfsagen
rogessor 14 receives the SIGOUT signal sept fr I 7
R e i et TS it T STCOLI e, A St et
t SleRUhsignal ttorthesclack exdracting unit-52naadthesignal extracting
unit 53. - 47 Then, in step S12, the clock extracting unit 52 extracts the
e tRiekdPsRhe SIC oeTesigndl Bl thessi§hal exiratting Urit 53'8xtracts
mgh uM nclbeﬁer codes from the SIGOUT signal as the modulation subject
S|gnaEfl. he clock extracting unit 52 then supplies the extracted clock to
the progessingpuniibh4ianddhepigral exiracingamitbddhenc Fig. 10,

of wired communication performed between the NFC interface
12 and the message processor 14 shown in Fig. 4.

Upon receliving Manchester codes to be sent to the
message processor 14 from the demodulate processcor 41 or the
data processor 43, the serial data switch 42 of the NFC
interface 12 supplies the Manchester codes to the modulator
47 as the modulation subject signal.

In step S1, the modulator 47 modulates the clock output
from the clock selector 46 by the Manchester codes supplied
from the serial data switch 42 as the modulation subject
signal, and sends the resulting modulated signal to the
message processor 14 through the SIGOUT line as the SIGOUT
signal.

In step 811, the message processor 14 receives the
SIGOUT signal sent from the modulator 47 of the NFC
interface 12 through the SIGOUT line, and supplies the
SIGOUT signal to the clock extracting unit 52 and the signal

extracting unit 33.
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supplies the extracted Manchester codes to the processing unit 54 as the
modulation subject signal. In step 513, the processing unit 54 processes
the Manchester codes supplied from the signal extracting unit 53 in
synchronization with the clock supplied from the clock extracting unit 52.
Then, in step 514, the processing unit 54 sends Manchester codes to be
sent to the NFC interface 12 to the NFC interface 12 through the SIGIN
line as the SIGIN signal. In step S2, the serial data switch 42 of the NFC
interface 12 receives the SIGIN signal, which are the Manchester codes
sent fraghthe pracessingiunit S4eofdhec messageqrosgssan 14 5
described above, and supplies the received SIGIN signal to the data

SHilocasser Bcorthec ddifdtdr . SEF MaRtaBskr coéstaetie STaiN
<Slgnal are, supplieddlg theéa&%@gogﬁésya%%ﬁggwﬁ serialdata switch
Sctand B - - it

processor ecodes t anchester codes into the original
sdatayansk sppliesstherdecodad dateon48 utoithetcanipller 13. ththeclock

Manchester codes as the SIGIN signal are supplied to the modulator 44
SH& P56 A deta S SwitBR 425 ¥HE HiGdulalhs Armerfufg@sclock to the
SISy, pELsTE e st e et
sasdheSIGiN:siginat i theiNEG ervicesthat gaaerates the processing
unit 54 as the modulation subject signal.

In step $13, the processing unit 54 processes the
Manchester codes supplied from the signal extracting unit 53
in synchronization with the clock supplied from the clock
extracting unit 52.

Then, in step 514, the processing unit 54 sends
Manchester codes to be sent to the NFC interface 12 to the
NFC interface 12 through the SIGIN line as the SIGIN signal.

In step 82, the serial data switch 42 of the NFC
interface 12 receives the SIGIN signal, which are the
Manchester codes sent from the processing unit %4 of the
message processcr 14 as described above, and supplies the
received SIGIN signal to the data processor 43 or the
modulator 44,

If the Manchester codes as the SIGIN signal are
supplied to the data processor 43 from the serial data

switch 42, the data processor 43 decodes the Manchester

codes into the original date, and supplies the decoded data
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electromagnetic waves. The modulator 47 continues sending the SIGOUT
signal throughout wired communication performed between the NFC
interface 12 and the message processor 14. Accordingly, if there is no
data to be sent from the NFC interface 12 to the message processor 14,
the clock itself output from the clock selector 46 is sent to the message
processor 14 from the modulator 47 as the SIGOUT signal. As described
above, ASK modulation is conducted on the clock by using the
modulation subject signal (Manchester codes), and the SIGOUT signal,
twhicheisdhetesaltiong piadulated-signaknsisesttartheomessage frecaIsam
14 from the NFC interface 12 through the SIGOUT line. Accordingly, b
sd&hiding Hé SIBBUTSghal, Hoth Trstadet 8Rd Hhe ERsek EBA bresertfEm-=

theNEC nterface 12 404i0e message processordd thatis LIS passible. s,

Sto send data and ar}‘so supply a csﬂ?)%l?fron%%%} N=o ?ntgrfacglltiz to the =2

whniassage proeessarrli4 )y bsingsa single comaectirg tine, ik déde thereby
SIGOUT line. - 49 This eliminates the need to connect the NFC interface

SEPSHAT te P& Seay e ProcesBErP ATy &eohRectig fine tedcatedsr as
PR gA %—f’gcrl‘af{o.@othehﬁ Flppteilace 12,09 the messa eegr?h &3Sor

14. 1t would be"possible t%at, instead oflsuppﬁylng & clock_from the NFC
einterfacend riothe message processor 14, a

The modulator 47 continues sending the SIGOUT signal
througheout wired communication performed between the NFC
interface 12 and the message processor l4. Accordingly, if
there is no data to be sent from the NFC interface 12 to the
nmessage processor 14, the cleck itself output from the clock
selector 46 is sent to the message processor 14 from the
modulator 47 as the SIGOUT signal.

As described above, ASK modulation is conducted on the
clock by using the modulation subject signal (Manchester
codes), and the SIGOUT signal, which is the resulting
modulated signal, is sent to the message processor 14 from
the NFC interface 12 through the SIGOUT line. Accordingly,
by sending the SIGOUT signal, both the data and the clock
can be sent from the NFC interface 12 to the message.
prccessor 14,

That is, it is possible to send data and also supply a

clock from the NFC interface 12 to the message processor 14

by using a single connecting line, i.e., the SIGOUT line.
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clock generator similar to the clock generator 45 (Fig. 4) be contained in
the message processor 14 so that the message processor 14 can be
operated in synchronization with a clock generated by the built-in clock
generator. In this case, however, it is necessary to integrate a quartz
oscillator for generating a clock into the clock generator, which increases
the size of the message processor 14. If the message processor 14 is
formed as a SIM card or a UIM card, it should be formed as a small

device since a SIM card or a UIM card is small, as stated above. Thus,
Tinfegralihg aneloek generatordntocthecmessage: peodessoirlidersaoct 12 and
suitable. It is thus necessaqﬁto supply a clock to the message processor

LR HORT BRISKBITAT $BERde. o%?v%varﬁ?a%?o%&i%ginbjefb%n%%%xias%%ﬁi£ar'
sg%gmﬁ sage progessos 14,2, teppingl g e connested,tq adinge s sage

cated for supplying a clock should be provided for the message
pprocessor 14 4However, if the message processor 14 is formed as a SIM
50 card, as stated above, it is desirable that the number of lines to be

connédtetap e FINPEAREBL Smitifze - SR ES B by bf & nifafs ock
£9vided forthe SIM card is limited. Ag digeussed ahave. ASK madulagon

is conducted on the clock by using the modulation subject signal
c(Mahchester 0odesy iand the tesultieg tediitatpehsigaabis gént t8itbe 4}
be contained in the message processor 14 sc that the message
processor 14 can be operated in synchronization with a clock
generated by the built-in clock generator.

In this case, however, it is necessary to integrate a
guartyz oscillator for generating a clock into the clock
generator, which increases the size of the message processor
14,

If the message processor 14 is formed as a 5IM card or
a UIM card, it should be formed as a small device since a
SIM card or a UIM card is small, as stated above. Thus,
integrating a clock generator into the message processor 14
is not suitable.

It is thus necessary to supply a clock to the message
processor 14 from an external source. However, 1f a clock
is independently supplied to the message prccessor 14, a
terminal to be connected to a line dedicated for supplying a

clock should be provided for the message processor 14.

However, if the message processor 14 is formed as a SIM
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message processor 14 from the NFC interface 12 through the SIGOUT
line as the SIGOUT signal. This eliminates the need to provide a
connecting line dedicated for supplying a clock from the NFC interface 12
to the message processor 14. As a result, the NEC interface 12 and the
message processor 14 can be connected to each other with a minimum
number of connecting lines. Additionally, since the SIGOUT signal is a
signal obtained by performing ASK modulation on the clock, the rising
edges (positive edges) and the falling edges (negative edges) can be

dBzinfaingd-as they amalhough the develsdheteof ase differemimber of
Accordingly, the message processor 14 can easily extract the clock

Havirig iy Faaof Sednérelyhy coifparnytie SISO spthat igeathe

re eter d threshold. Since T S contains data .
’fWg c]ﬁe Ster co%les h]haang (‘Jﬁﬁérenstjleve e% ?ﬁ%s%%é% ﬁr%c%gs“%rt fﬁl )
can easilyidtacidhedatady @@RC%@&E&@BM@OQ@ fdheuSte®OUr the
signal and by comparing the envelope with a - 51 predetermined

ahreshcld. Thanis, the niesbabeiprotesssd $4tah @@%t tHe ke End

data from thg SIGOUT SI nal with a SI plefflrcwt cq uratlog Thug -
SHITES Lonfitinic etlornegz;lln enp%rﬁl)rmeda befveerrihe C mt%-rface

rfbatear periraxbeth wirelessn the NFC interface 12 through the
SIGOUT line as the SIGOUT signal. This eliminates the need
to provide a connecting line dedicated for supplying a clock
from the NFC interface 12 to the message processor 14. As a
result, the NFC interface 12 and the message processor 14
can be connected to each cther with a minimum number of
connecting lines.

Additionally, since the SIGOUT signal is & signal
obtained by performing ASK mcdulation on the clock, the
rising edges (positive edges) and the falling edges
(negative edges) can be maintained as they are although the
levels thereof are differ@nt. Accordingly, the message
processor 14 can easily extract the clock having a duty
ratio of 50 mefely by comparing the SIGOUT signal with a
predetermined threshold.

Since the SIGOUT signal contains data {Manchester
codes) having different levels, the message processor 14 can
easily extract the data by detecting the envelope of the

SIGOUT signal and by comparing the envelope with a
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communication and wired communication, such as a communication
interface for an IC card, and the message processor 14 that performs
wired communication, such as a SIM card, by a simple configuration of
the devices (circuit) by minimizing the number of lines for connecting the
NFC interface 12 and the message processor 14. According to NFCIP-1,
data can be sent at various transmission rates, such as 106 kbps, 212
kbps, and 424 kbps. Whichever transmission rate is used for performing
ASK modulation on a clock by data (Manchester codes), the circuit
peenrfigtsation of the NFG dnterface 12 and the message processor 14
remains the same. That is, it is not necessary to change the circuit
confifii@fiohof tRENEES fitéffabe 12°57P the et rbRESsdil ey cLock

ing on the,_tra ission rate. Th IN s nt fr. e
a%%os%s%%g p%génsstohrel}st%estglg I\fl%aé?llﬁ:ie r?é%églzlg is%q%gﬁeégeggc%%%s, ie.,
casinalrehtained by coding data by a coding method which is used when

performing wireless communication between the NFC - 52 interface 12
and aiPNEC Hévied. TRITEMGWS RN Feninkifaer f2 1 fodastesen the

NEECEgmagnetic waves, which are g carrier, by using the SIGIN signal
sent from the message processor 14as it is"and fo send the modulated

csigihahtoc $hae HIFGaevice: Signalasent endireceivad:-by e AIFC interface
c%%£zgication interface for an IC card, and the message
processor 14 that performs wired communication, such as a
3IM card, by a simple configuration of the devices (circuit)
by minimizing the number of lines for connecting the NFC
interface 12 and the message processor 14.

According to NFCIP-1, data can be sent at various
transmission rates, such as 106 kbps, 212 kbps, and 424 Xbps.
Whichever transmission rate is used for performing ASK
modulation on a clock by data (Manchester codes), the
circuit configuration of the NFC interface 12 and the
message processor 14 remains the same. That is, it is not
necessary to change the circuit configuration of the NFC
interface 12 and the message processor 14 depending on the
transmission rate.

The SIGIN signal sent from the message processor 14 to
the NFC interface 12 1is Manchester codes, i.e., a signal

obtained by coding data by a coding method which is used

when performing wireless communication between the NFC
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wireless communication are signals obtained by performing ASK
modulation on a carrier by using Manchester codes (modulation subject
signal). In contrast, the SIGOUT signal is a signal obtained by performing
ASK modulation on a clock by using Manchester codes, and the SIGIN
signal is Manchester codes. Accordingly, the compatibility of signals sent
and received by the NFC interface 12 by wireless communication with the
SIGOUT signal and the SIGIN signal sent and received between the NFC
interface 12 and the message processor 14 is high. Thus, it is not difficult
itor dtegratelthe=Girc uirohart edistingdN FCrdevice intowbe t e Ssage
processor 14. More specifically, an existing NFC device is, for example,

‘afsctang, aRd *%ﬁewedéa%atiﬁcl%%g,tmwaﬁwFﬂe‘iﬁferfa%féiéi‘?m%’f%a
e NEC | tegf%k%:lyég& ut %%ﬁqtaénlr%ﬁ%ra@sgé%@ §@1§4nt%mﬁgggga]ghat

cryptograp conducting authentication or encrypting data.
p2AM: 8Bbea easily integrateddntodthesmassage pretessosd 4s Agditionadly,
the SIGIN line used for sending data (SIGIN signal) from the message
tHrodeESof¢uiteahe NFC - 53 interface 12 and the SIGOUT line used for

e R T BN s S e s
WFE derfaegrd2rand hemessagei posessab 14icanibeydesigifed mithgut
precisely taking impedance changes into consideration, which would
ASthepmiselpéion on a carrier by using Manchester codes
(modulation subject signal). In contrast, the SIGCUT signal
is a signal obtained by performing ASK modulation on a clock
by using Manchester codes, and the SIGIN signal is

Manchester codes. Accordingly, the compatibility of signals
sent and received by the NFC interface 12 by wireless
communication with the SIGOUT signal and the SIGIN sigral
sent and received between the NFC interface 12 and the
message processcr 14 is high. Thus, it is not difficult to
integrate the circuit of an existing NFC device into the
message processor 14. More specifically, an existing NEC
device is, for example, an IC card, and the IC card includes,
not only an NFC interface similar to the NFC interface 12,
but alsc a tamper-resistant SAM that manages cryptographic
keys for conducting authentication or encrypting data. That
SEM can be easily integrated into the message processor 14.

Additionally, the SIGIN line used for sending data

(SIGIN signal} from the message processor 14 to the NFC
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necessary when sending signals from a communication interface to a SIM
card and vice versa by using a single line, as discussed above. As a
result, wired communication can become more stable. In the
above-described embodiment, as the communication device that can
perform both wired communication and wireless communication, the NFC
interface 12, which serves as a communication interface performing
wireless communication according to NFCIP-I, is used. However, another
communication interface performing wireless communication according to
ithesstandardsothes thas NFCHR T maybedseds Additionallygalihesgh in
this embodiment the message processor 14, which serves as a wired
(oI catBR devieecTs 8fmEd asia SIVIEEHE drla FRM-E& R ashagde
configured a3 a{gother?ge %f qevi%_.fT e forgggion%%mpodimfnt has

rOooess0r . T n cal BT eIl in nes.
pbeen aescrlbed in ?h(? onjtext offa communication sysfem |ﬁclu%i|ng a

reeilitari fejephobee Howe iet+ thig is-an exagiple oy rands the: hbcessor
present invention is applicable to a device that can integrate therein a
léommuricatis ? e AdceE tarEdn pefeife buth-Afrblassiedmffitieation,

Jo.particular, neay field, communicatipn, and wi ecf gommunication. It
lghofﬁgi)e ungers?ooé% those skilled in the ar?‘ hat'various

@i icationsnheaMidRAtions, SLPneQEbNANNS communication
interface to a SIM card and vice versa by using a single
line, as discussed above. BAs a result, wired communication
can become more stable.

In the above-described embodiment, as the communication
device that can perform both wired communication and
wireless communicaticn, the NFC interface 12, which serves
as a communication interface performing wireless
communication according to NFCIP-~1, is used. However,
another communication interface performing wireless
communication according to the standards other than NFCIP-1
may be used.

Additicnally, aithough in this embodiment the message
processer 14, which serves as a wired communication device,
is formed as a SIM card or a UIM card, it may be configured
as another type of device.

The foregolng emboediment has been described in the

context of a communication system incliuding a cellular

telephone. However, this is an example only, and the
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and alterations may occur depending on design requirements and other
factors insofar as they are within the scope of the appended claims or the
equivalents thereof. - 55 WHAT IS CLAIMED IS: 1. A communication
system comprising: a wired communication device that performs wired
communication; and a communication device that is capable of
communicating with both a wireless communication device that performs
wireless communication and the wired communication device, the
communication device including a clock output unit operable to output a
peleskrio hesepplied td themiied:sbimmisicaticiedévicet antl &atodulator
operable to perform amplitude shift keying modulation on the clock b

S BERER Syral Con oA 1 itk 1 Be SRR o B wiksth = Per<omm
pEMUnication deyice, Asa medulation sublect sigha) andde qutpukia

resulting modulated signal, the wired communication device including a
celatkrextraicting uritnaperabiel toexrast tiret ek from the modulated
signal, a signal extracting unit operable tQ extract the modulation subjtect

signal fromi e hRFIAEPSTRAP A a p3t8sSify UritopBrabis 6~
Rqcess ihg, modulation subjectsignalextracted by the signalexiractingn s

and alterations may occur depending on design requirements
and other factors insofar as they are within the scope of

the appended claims or the equivalents thereof.

- KL -



unit in accordance with the clock extracted by the clock extracting unit
and also to output a signal corresponding to - 56 data to be sent to the
communication device, wherein the communication device and the wired
communication device are connected to each other by, a first connecting
line through which the modulated signal output from the modulator is sent
from the communication device to the wired communication device, and a
second connecting line, which is different from the first connecting line,
through which the signal output from the processing unit is sent from the
WwAedI sonTRDAKAtiDA device to the communication device. 2. A
communication device that is capable of communicating with both a
wireless communication device that performs wireless communication

and ai\{vire&l COIUT igglt'&rbndesv}%ec églat&)}%g gésiwér?d communication,

the communication device comprising: a clock output unit operable to
output artlosk todrensuppiiedda tHewiited cammuprieatbentdevicesdand a
modulator operable to perform amplitude shift keying modulation on the
CEIBEK Y aSingRd sl corresponding to data to be sent to the wired
commugg:r%yon.dewce as exmg%ul&gog %usbj%cg S|%rleél and to out z%‘itc%ting

resulﬁng mo%ﬁact&é%ls?élna , wherein ﬁ%e comm n?catlono e\(;'i%zémis
wiahneeted to thereless communication device that performs
wireless communication and the wired communication device,
the communication device including
a clock ocutput unit operablile to output a clock to
be supplied to the wired communication device, and
a modulator operable to perform amplitude shift
keying modulation on the clock by using a signal
corresponding to data to be sent to the wired communication
device as a modulation subject signal and to output a
resulting moduiated signal,
the wired communication device including
a clock extracting unit operable to extract the
clock from the modulated signal,
a signal extracting unit operable to extract the
modulation subject signal from the modulated signal, and
a processing unit cperable to process the
modulation subiect signal extracted by the signal extracting

unit in accordance with the clock extracted by the clock

extracting unit and also to output a signal corresponding to
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wired communication device by, - 57 a first connecting line through which
the modulated signal output from the modulator is sent from the
communication device to the wired communication device, and a second
connecting line, which is different from the first connecting line, through
which a signal corresponding to data to be sent from the wired
communication device to the communication device is sent from the wired
communication device to the communication device. 3. The
communication device according to claim 2, wherein, when the
dedrantunicaticrrdevice mbdutatesiandaraiei omave hyassing a signal

obtainEld b ,codgn data according to redetermined coding method to
send T Hatd td e SHTPEIRRS BdMmnfafibnd&ice, e Modttation

cShbigat sigeakis asigeal ahtained, by coding.data.aecrging tothe
predetermined coding method, and the signal corresponding to the data
to be sent frorhithetwiredcenfmuogicatiogn dévice:tth the comrhugicatidnlated

device is also a signal ohtained by coding . the data according to the
SoriRle B c g nieM OB 3 A SRt Afod For a

ceammunication, dguice. thatds capable-ehcopmuieatng yithdeth @ | ang
wireless communication device that performs wireless communication
and a wirecicerprmdication elevigesthat perfommsaliréd -&Bf ferent from

the first connecting line, through which the signal output
from the processing unit is sent from the wired

communication device to the communication device.

2. A communication device that i1s capable of
communicating with both a wireless communication device that
performs wireless communication and a wired communication
device that performs wired communication, the communication
device comprising:

a clock output unit operable to cutput a clock toc be
supplied to the wired communication device; and

a modulator cperable to perform amplitude shift keying
modulation on the clock by using a signal corresponding to
data to be sent to the wired communication device as a
modulation subiect éignal and to cutput a resulting
modulated signal,

wherein the communication device is connected to the

wired communication device by,

- 57 -



communication, the communication device including a clock output unit
operable to output a clock to be supplied to the wired communication
device, and a modulator operable to perform amplitude shift keying
modulation on the clock by using a signal corresponding to data to be

sent to the wired communication device as a modulation subject signal

and to output a resulting modulated signal, the communication method
comprising the steps of: performing amplitude shift keying modulation on

the clock by the modulation subject signal to output the modulated signal
by using the médustataresendininthelmod utaied signatitc ¢he Wirechodulated
communication device through a first connecting line througlhewhich the

ShB0ttat8t SfralautButh St e IR Aatb? is°88t fidifth
Lommpnicaton dgyieeto the wired commupication deyice,and (aeelving, 4

the signal sent from the wired communication device through a second
connectingdineg wvmch scdiffecerit drom tlkee firgt tonnésting fifiey groughom
which a signal corresponding to data to be sent from the wired

EBSmrdcafich HRYcEs thetomitiicifortdevice s SEAProm the wired

<Lopmuynication deyicg to the communicatign, deyice. ; b9, $. A wired
communication device that performs wired

communication device to the communication device is sent

from the wired communication device to the communication

device.

3. The communicaticn device according to claim 2,
wherein, when the communication device modulates a carrier
wave by using a signal obtained by coding data according to
a predetermined coding method to send the data to the
wireless communication device, the modulation subiect signal
is a signal obtained by coding data according to the
predetermined coding method, and the signal corresponding to
the data to be sent from the wired communication device to
the communication device is alsc a signal obtained by coding

the data according to the predetermined coding method.

4, A communication methoed for a communication device
that is capable of communicating with both a wireless
communication device that performs wireless communication

and a wired communicaticn device that performs wired
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communication with a communication device that is capable of
communicating with both a wireless communication device that performs
wireless communication and the wired communication device, the wired
communication device comprising: a clock extracting unit operable to
extract a clock from a modulated signal which is obtained by performing
amplitude shift keying modulation on the clock by using a signal
corresponding to data as a modulation subject signal and which is sent
from the communication device; a signal extracting unit operable to extract
aprenpodiAation subject signal from the modulated signal; and a

rocessing unit operable to process the modulation subject signal
extradias B e S SR achitg Chit RoABSHABince with the clock

extracted by the Llaclogxiacting, Unit-ard alsoto-guipW & sigRak-1ock to
corresponding to data to be sent to the communication device, wherein

b eswired commeinidation dedice (ronhcetedon dwetommamcation

device by, a first cqnnecting line through which the modulated signal
B SAIGCARST ABdRe 18 BRE FORR R ominicHtoR:

output fromth& ESmaTiiic

Kdemieg ta dhe wired copHmyRnication device, and-a secend.connecting line,
which is different from the first connecting line, through which the signal
coutpesHrowithe rocestingtunibis sentifrém thesvivéded0communication

communication d v'ice to the commupnication device.
evice as a modulation subject signal and to output a

resuliting meodulated signal, the communication method
comprising the steps of:

performing amplitude shift keying modulaticn on the
ciock by the modulation subject signal to output the
modulated s;gnal by using the modulator;

sending the modulated signal to the wired communication
device through a first connecting line through which the
modulated signal output from the modulator is sent from the
communication device to the wired communication device; and

receiving the signal sent from the wired communication
device through a second connecting line, which is different
from the first connecting line, through which a signal
correspending to data te be sent from the wired
communication device to the communication device is sent
from the wired communication device to the communication

device.
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6. A communication method for a wired communication device that
performs wired communication with a communication device that is
capable of communicating with both a wireless communication device
that performs wireless communication and the wired communication
device, the wired communication device including a clock extracting unit
operable to extract a clock from a modulated signal which is obtained by
performing amplitude shift keying modulation on the clock by using a
signal corresponding to data as a modulation subject signal and which is

sent feom thecoramunigation devicenasignal extragtingditeperable éat
extract the modulation subject signal from the modulated signal, and a
gerovessing untopérable t6 process el moddrifibRssUBjeét signaprable of

extracted by the signal extracting unit.in accordance,with the cc!lock
. i ) that
A BANE NI Db EEEac aanen ailile Wice oha

orresRRNding ta dafadehe:senkioithe communicaiiDhedevisenthei cation
communication method comprising the steps of: receiving the modulated
digiaiefrorhttherCommmurpieEtion: GRevice by $Vel #ireBcEBmnffigation device

through a_first connectlng line thr%u%h Whl%hl'[he modulated &gna&gu

ut
from the cotRmUHICATST dBTicE S Ser 26T sxtracting the clock ?rorﬁtﬁm

fpedulated sianal by thesglockextracting whitand extiagtipg:therming
modulation subject
amplitude shift keying modulation on the clock by using a
signal corresponding to data as a modulation subject signal
and which is sent from the communication device;

a signal extracting unit operable to extract the
modulation subject signal from the modulated signal; and

a processing unit operable to process the modulation
subject signal extracted by the signal extracting unit in
accordance with the clock extracted by the clock extracting
unit and also to ocutput a signal corresponding to data to be
sent to the comnunication device,

wherein the wired communication device is connected to
the communication device by,

a first connecting line-through which the modulated
signal output frem the communicaticn device is'sent from the
communication device to the wired communication device, and

a second connecting line, which is different from

the first connecting line, through which the signal output

from the processing unit is sent from the wired
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signal from the modulated signal by the signal extracting unit; and
sending the signal output from the processing unit from the wired
communication device to the communication device through a second
connecting line, which is different from the first connecting line, through
which the signal output from the processor is sent. - 62

communication device to the communication device.

6. A communication method for a wired communication
device that performs wired communication with a
communication device that is capable of communicating with
both a wireless communication device that performs wireless
communication and the wired communication device,

the wired communication device including

a cleock extracting unit‘cperable to extract a clock
from a medulated signal which is obtained by performing
amplitude shift keying modulation on the clock by using a
signal corresponding to data as a modulation subject signal
and which is sent from the communication device,

a signal extracting unit operable to extract the
modulation subject signal from the medulated signal, and

& processing unit operable to preocess the
modulation subject signal extracted by the signal extracting
unit in accordance with the clock extracted by the clock
extracting unit and also to output a signal corresponding to
data to be sent to the communication device, the
communication method comprising the steps of:

receiving the modulated signal from the communication
device by the wired‘communication device through a first
connecting line through which the modulated signal output

from the communication device is sent;
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extracting the clock from the meodulated signal by the
clock extracting unit and extracting the modulation subject
signal from the modulated signal by the signal extracting
unit; and

sending the signal output from the processing unit from
the wired communication device to the communication device
through a second connecting line, which is different from
the first cennecting line, through which the signal ocutput

from the processcr is sent.

- f2 -



