COVMUNI CATI ON SYSTEM COVMUNI CATI ON DEVI CE, W RED
COVMUNI CATI ON DEVI CE, AND COMMUNI CATI ON METHOD
BACKGROUND OF THE INVENTION 1. Field of the Invention
The present invention relates to comruni cation
systenms, conmuni cation devices, w red conmunication
devi ces, and conmmuni cation nethods. More
particularly, the invention relates to a

comuni cati on system a comuni cation device, a wred
comuni cati on device, and a comruni cation nethod t hat
can performw red communication with a sinple
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of wireless comunication, are comng into MAdespread
use because of its utility. Such 1C cards that
performnear field conmunication are used in, for
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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 coﬁfiguration
of the devices by minimizing the number of lines for
'conneéting the devices.
. 2. Description of the Related Art
Integrated circuit (IC) cards that can perform near

field éommunication, which is one 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




Conmuni cation Interface and Protocol (NFCIP)-1, which
is defined as |1SO | EC18092. NFCIP-1 defines two
conmuni cation nodes, i.e., an active node and a
passive node. In the active node, to send data, a
plurality of communication devices each out put

el ectromagneti ¢ waves and nodul ate them by t hensel ves.
In the passive node, to send data, one of a plurality
of communi cati on devices outputs el ectromagnetic
waves and nodul ates them and anot her conmuni cation
tdeketing engitegs int hesbheton amgmetilechavesc arttlement
perforns | oad nodul ati on on them Conmunication
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cards, cellular tel ephones are now w dely used, and a

Camwirgiecatioagiatenfaem 4@ Caodoand ANPCERIHIul ashich is
tel ephone therein, i.e., a cellular telephone having
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ddte, fURALiran$ty hef emmunication 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 anocther communication device receives
the electromagnetic waves and performs load modulation on
-them. Communication 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 Technology
Telecommunications and Information Exchange between Systems
Near field Communication Interface.and Protécol (NFCIP-1}",
First Edition 2004-04-01, ISO/IEC 1B092:2004(E)).

In addition to IC cardé, cellular telephones are now

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




are simlar. For the convenience of description,
however, | C chips having functions simlar to those
of 1C cards are also referred to as 111 C cards". Sone
cellular tel ephones are designed to allow users to.
install and renove subscriber identity nodule (SIM
cards (which include SIMchips) storing subscriber
information (for exanple, tel ephone numnbers)
necessary for the users to wuse the cellular

t #e hones. Such cellar tel ephones are hereinafter
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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 celiular
telephone, he/she can remove the SIM card from the old one
ﬁo insert it into the new one to use the new cellular
telephone. |

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

handle, not dnly user subscriber information, but also

'personal information, such as credit card numbers and




installed in a cellular tel ephone, the term nals of
the SIM card or the U Mcard are brought into contact
with the termnals of the cellular tel ephone so that
the circuit in the cellular telephone can send and
receive signals to and fromthe SIMcard or the UM
card by wired communication. It is necessary that SIM
cards or UMcards he small since they are installed
in portabl e machi nes, such as cellular tel ephones.

Al ordLngI , only a small nunber of termnals, for
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-fgﬂ@yﬂhQ;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 teiephones. Accordingly, only a small number of
terminals, for example, about 8 terminals, are provided fér

sending and receiving signals to and from other devices, and

‘some 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 a built-in
IC card that performs near field communication, and the .

other type of which allows users to install and remove SIM

cards or UIM cards (hereinafter simply referred to as "SIM




between a built-in SIMcard and external devices. In
this case, it is necessary that such a near field
conmuni cation interface be connected with the SIM card
by physical lines (wres). As stated above, however,
only a small nunber of termnals are provided for the
SIMcard and sone of themare already used.
Accordingly, it is necessary to mnimze the nunber
of physical |lines for connecting the near field
communi cation interface wwth the SIMcard. On the
cethef') haniit ¢dn beethenbBrrefedipeatesd shaederddilari t is
necessary that signals be sent and received with such
tglepbrneh iemdooPlil ekt Mhicrdsnéhehseerfefan near field
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physical lines (wires).

As stated above, however, only & 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 complexity of
-the communication interface and the SIM éard.

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
copnecting line, it is necessary to change the impedance

(impedance when viewed from an external source} in the



interface and the SIMcard to the other one may be
changed depending on the condition of contact between
the termnals of the cellular tel ephone and those of
the SiMcard. It is thus necessary to design the
conmuni cation interface and the SIMcard to cope wth
t he above-descri bed i npedance changes or voltage or
current changes. Thus, the configuration of the
conmuni cation interface and the SIMcard becone
conpljcated. As the configuration of the comrunication
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that perforns wireless conmunication and the wired
oftahwunethtlan thehdrteneTAgd 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. 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 a communication device, such as a communication

interface for an IC card, that can perform both wireless




conmuni cati on device includes a clock output unit
operable to output a clock to be supplied to the
wi red conmuni cation device, and a nodul at or operabl e
to performanplitude shift keying (ASK) nodul ati on on
the clock by using a signal corresponding to data to
be sent to the wired comunication device as a
nodul ati on subject signal and to output a resulting
nodul ated signal. The wired comuni cati on device
i ncludes a clock extracting unit operable to extract
copsungtacion rmd wigedoderatrddagiignal wishsa giaiple
extracting unit operable to extract the nodul ation
celiht ekt ghat thsnfeRkcehdurandBigipaathe dwpbgr of
l9£%ge %;n un%&.%geggbl t.0 process the nodul ation
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that the devices be located in the
device, and a modulator operable to perform amplitude shift

keying (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

includes 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 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 thé commurniication device.

. The communication device and the wired communication device



same housi ng. According to another enbodi nent of the
present invention, there is provided a conmunicati on
device that can comunicate with both a wireless
comuni cation device that perforns wreless

conmuni cation and a wired communi cation device that
perfornms wired communi cation. The conmuni cati on

devi ce includes a clock output unit operable to output
a clock to be supplied to the wired conmuni cati on
device, and  a nodul ator operable to perform ASK
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invention, there is”“provided a first communication

saied hedsih@r a comuni cation device that can
conmuni cate with both a wreless conmuni cati on devi ce

t habcperdiging owenekbkss embodiment of the present
invention, there is provided a communication device that can
- communicate with both a wireless communication device that
performs wireless communication and a wired communication
device that performs wired communication. The communication
device includes a clock output unit operable to output a
clock to be supplied to the wired communication device, and
a modulator 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
communication device is connected to the wired communication
device by a first connecting line through which the
_rmodulated signal output from the modulator is sent from the

communication device to the wired communication device, and
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conmuni cation and a wired communi cati on devi ce that
perfornms wred conmmunication. The first comrunication
nmet hod includes the steps of perform ng ASK

nodul ati on on a clock by a nodul ation subject signa
to output a -resulting nodul ated signal by using a
nodul at or, sending the nodul ated signal to the wred
comuni cation device through a first connecting |ine

t hrough whi ch the nodul ated signal output fromthe
modul ator is sent fromthe communi cation device to
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using a signal corresponding to data as a nodul ati on

- wiotd?] ecinmshgoati@nd The first communication method

includes the steps of performing ASK modulation on a clock
by a modulation subject signal to output a resulting
modulated signal by using a 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 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.

According to another embodiment of the present




which is sent fromthe comuni cation device, a signha
extracting unit operable to extract the nodul ation
subject signal fromthe nodul ated signal, and a
processing unit operable to process the nodul ation
subj ect signal extracted by the signal extracting
unit in accordance with the clock extracted by the
clock extracting unit and also to output a signha
corresponding to data to be sent to the comuni cation
device. The wired communi cation device is connected to
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o] ' t he nmodul at ed si gn out put from.t he
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met hod i ncludes the steps rece
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comuni cation device through a first connecting |ine
exthhegiighowbnéh ¢peraddultat edtsagnatheomigaull ation subject
signal from the modulated signal, and a preocessing unit
operable to process the modulation subject signal extracted
by the signal extracting unif 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
communication device by a first connecting line through
which the modulated signal output from the communication
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, threough which the
‘'signal output from the processing unit is sent from the

wixed communication device to the communication device.

chording to another embodiment of the present
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fromthe communi cation device is sent, extracting the
clock fromthe nodul ated signal by a clock extracting
unit and extracting the nodul ati on subject signa
fromthe nodul ated signal by a signal extracting
unit, and sending the signal output froma processing
unit fromthe wired communi cation device to the 5
comuni cation device through a second connecting
line, which is different fromthe first connecting
line, through which the signal output fromthe
ipresessor tlerserits. pAcrbiet rylsgcane spmewboth tiemt megfthod
the present invention, a npdulated signal obtai ned by
tp&r f o Hi ¥y RORURSEAEAPT FiEBIFe &hatosRT 9 edErat i on
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processor is sent fromthe wred conmunication device
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performed with a sinple device configuration by
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- from the modulated signal by a clock extracting unit and

a

extracting the modulation subject signal from the modulated
signal by a signal extracting unit, and sending the signal
output from a 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 1s sent.

'Accordingly, in an embodiment of the present invention,
a modulated signal obtained by performing ASK modulation on
é clock by a modulation subject signal is sent from the
éommunication device to the wired communication device
through the first connecting line, and a signal output from
'the processor is sent from the wired communication device to

the communication device through the second connecting line.
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bet ween a nessage processor and a wreless

communi cation device; Fig. 3 illustrates sending and
receiving of data between a controller and the
nmessage processor; Fig. 4 is a block diagram
illustrating an exanple of configuration of an NFC
interface and the nessage processor; Fig. 5is a

bl ock diagramillustrating an exanple of the
configuration of a nodul ator of the NFC interface;

Fig Is a waveformdiagramillustrating a nodul ation
subj %‘E‘fo%‘:?%ltc’s GppFReed et @ fnblal BE o Sihd nyest&onT
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' H eyl d E
| c%h%atrmﬂoﬁ fbgﬁ % %zﬁx%st e ng% L-aped; 5} a}me_ctt%gg

is"a block agram | an exanpl e
thanﬁegiwégJ on of a clock extracting unit and a signal

+ - 12 extracting unit; Fig. 9 is a waveform di agram
illustrating a SIG@N signal; and Fig. 10 illustrates
wi red conmuni cati on between the NFC interface and the
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Fig. 2 illustrates sending and receiving of data
between a message processor and a wireless communication
device; |

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

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

Fig. 5 is 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 supplied 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 is intended to assure that an enbodi nent
supporting the clainmed invention is described in this
speci fication. Thus, even if an elenent in the
following enbodinent is not described as relating to
a certain feature of the present invention, that does
not necessarily nean that the el enent does not relate
to that feature of the clains. Conversely, even if an
el ement is described herein as relating to a certain
feature of the clainms, that does not necessarily nmean
SKREECEIRT éndent does not relate to other features of
the ¢l ai Furthernore, this descriptiaon shoul d not
be égﬁ%tgﬁéa aaﬁaY%ﬁﬂqm-@PﬁﬁﬁaWk%&l%ﬂﬁrQﬂ%§ga§p§€§§Nof
%@g inv§ﬁf|on di scl osed in the enbodi ment are
Strifed in the claims. That is, the description

doesiROt 1genyr (e AU SLARE] 85mmu§?§§ﬂ$%ﬁeﬁéﬁw8£ntEH% NFC

present invention that are descri
ieporideRhdbibe NRds £d Al PGckBsbRe i nvention of this
~application, i.e., the existence of aspects of the

present invention that in future may be cl ainmed by a

di visional application, or that may be additionally

DQﬁQﬂﬁﬁ&ioNhPBd§$E RRRSTFRRERT EMBAPEMEIIAuni cati on system

accorg to an_enbodi nent of the present invention

i ncFPG za%ﬁqg%?%ﬁﬁnﬁﬂnP@%?¢%%”ﬂé@ﬁcéhe(PB?S%W%ane a

8398 PLOFSSS IR LG b Chsk e U

cONTuNI

7 <1NR! siEh@rEﬁ&eéﬁgéfgng%leﬂegig'df@ci%@%ﬁ 1ﬁ gﬁpégﬁéhfﬁént

-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 feéture
of the present invention, that does not neceséarily mean
that the element 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 claims, that does

not necessarily mean that the element does not relate to
other features of the claims.
Furthermore, this description should not be construed

as restricting that all the aspects of the invention

disclosed in the embodiment are described in the claims.

That is, the description does not deny'the existence of
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communi cating with both a wirel ess communi cation
device (for .exanple, a wireless comunication device
2 shown in Fig. 1) that perforns wrel ess

conmuni cation and the wired comunication device. The
conmuni cati on device includes a clock output unit
(for exanple, a clock selector 46 shown in Fig. 4)
operable to output a clock to be supplied to the
mﬁred connunication devi ce, and a nodul ator (for

exa a_, modul ator 47 shown in Fig. 4) operable to

ASEFF Fn‘?ﬁs’f@e r{ﬁ%ﬁﬂegatu dRVeRtitre Wadc l@reyde%%?gbeai dingi¥ae
t b t to. th
HBLEERPRIN0 18, BigeLoupo e Aol M iBh,

connunlcatlon _
a8pdi L P4 put A regul zemgtu%&@ %fa*a%ge tgng%rac{%r@sgﬁg

conmmuni cat1 on deVICG I nC

ingeht{$0rcrexanl eutars! AeK }ﬁ%(tcrl%(‘ﬂ‘nbagbyué” élxﬁ?sl%?ﬁwn
in Fig. 4) operable to extract the clock from- 14

aphéicadidrat ed shghahay dbesighltiexalagt ¢ Nginei tthrfoagh
exanple, a signal extracting unit 53 shown in Fig. 4)
a@ﬁ%@@ﬁﬂﬁ? t0 extract the nodul ati on subject signal

fromthe nodulated signal, and a processing unit (a
pr05@?3FﬁﬁmﬁﬂF?aE%Rﬁw?Y%¥emFF§C°5ﬁl%Suﬁﬂw%nnePP@de?nt of
' t th | at t

BRI BPRETER g R Aot B ST coRas takies
(Pt haxtatPerl@ oskmgggég?&tﬁ%é%\éswelﬁlgﬁ e %&tgl nd) pAk

and al so to output a si'gnal corfesponding to

p&efors@Ntviredt Beme@MBHY Gl 208 de¥bmfunii®ion device (an
conmuni cati on device and the wired comunication

NRfevirgerdreec dAnsinted iro Feachl)othet i1y aaphibiet of
connecting line (for exanple, a SIGOUT |line
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
.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 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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shown in Fig. 1) through which the nodul ated signa
output fromthe nodulator is sent fromthe

comuni cation device to the wired comrunication

devi ce and a second connecting Iine (for exanple, a
SIG@N Iline shown in Fig. 1), which is different from
the first connecting line, through which the signa
out put fromthe processing unit is sent fromthe.

wi red conmuni cation device to the conmunication

devi ce. The conmuni cati on device (for exanple, the NFC
tihet aeflateck? shyown, i a FHgnall)esaereotdnpgutio: difor example,
enbodi ment of the present invention can communicate
anist.indbt¢x ragitiabeysit comhaveatinofigevik é>P(err@F>le to

exanpl e, the w_rel ess communi cati on devi ce
ewﬁgacﬁ)t%&to%ﬁftapﬁssuw §H éggnegmﬁﬁﬂﬁ“c%ﬁ% &?d&ﬁatsd

s&pgégsco fgkgﬁ%%%91g§¥ﬁ5§%.(fo o%égg¥§§ u&fﬁ s%%%ﬁagﬁ

C l:ca ) L.ca e
thclud AN G Eﬁgutp)rgbé¥¥yf@1t% bk@@eé@“@ﬂé modulation

es a cloc ut 'unit (for exanple, the clock
sﬁsbseé %lﬁélsagwataedfug; the @pghabl extesdiiimpuunat in
cl ock be supplied to the wired conmunicati on
adeur@a;ceandta thedal atloretfreictedabpl ehe tdeakpeutatoring
47 shown in Fig. 4) operable to perform ASK
unbtiudad iadiscotot hetphbok henadi ggraeseppfiqly to data to be
corresponding to _data to _be sent to the w

SSBﬁnﬁ%l?ﬁﬁ|QSF E%F%EPQR;Q?WﬁﬁﬁuIaFPSnCQTWHQﬁﬁé%éPBngFVlCE

I'S” connect e

okfR Caatfll‘}%tdgghﬁgc%ga 1 1fnlel 5(9509089%1@9 aI 'S@@Oﬁﬁ“ollne
exanpl-e, SIGAUT 1 ne shomn in

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 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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Fig. 1) through which the nodul ated signal output from
the nodulator is sent fromthe comruni cati on devi ce
to the wired conmmunication device, and a second
connecting line (for exanple, the SIA@N line shown in
Fig. 1), which is different fromthe first connecting
line, through which a signal corresponding to data to
be sent fromthe wired communication device to the
comruni cation device is sent fromthe wred

comruni cati on device to the comuni cati on device. The
Fenformgowinad cerponigethod. actsr diomgundcahnior mstiarent
of .the present invention is used for_a comrunication

IR&HEES (1 FFlaskampiteutt HBENFE 9 e#arRLE 1508 sFREK i n
Fi.g. . 1 t ) i t i bot h i |

Bt b AR FoBTRr 5P et Phoofe bt S e o
HeORMUBI £ 1N J8vVi,68ed & i'c!atﬁgg- advitbat perf or s
W refess communi cati on an a wre conmuni cat 1l on

mdevieeot f Ofor @%aRBHe, the mRssREerPeocsaseh it Sikowa)
in Fig. 1) that per%orns W red conmmuni cati on. The

opernbhé ctad ipekr fdemi BBK modhLeisna oal ah& oLbghitbwnisting a
(for exanple, the clock selector 46 shown in Fig. 4)
spperabternesreontdpnyg ho clalk o behsentippti deke tvilnese

wi red, conmuni cati on device, and a nodul ator (for
CRTBIR} At 4oRe IRBHER a8 Hra AOEHG A OPnSEPiRC ) SigRdr ABReto

ok B L ST ATSIIAT L0 L5, BEK %3,
dgggg%‘gis‘:%&;%cg@& | €8 A% iRV BlhOR: SLPI &F1ac¥i8R8by 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 connegting line {for
example, the SIGIN line shown in Fig. 1), which is different
from the first comnecting line, through which a signal
corresponding to data to be sent from the wired

communication device to the communigation device 1is 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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out put a nodul ated signal. The first comrunication

nmet hod i ncludes the steps of perform ng ASK nodul ati on

on the clock by the nodul ation subject signal to

out put the nodul ated signal by using the nodul ator,

sendi ng the nodul ated signal to the wred

comruni cation device through a first connecting |ine

(for exanple, the SIGAUT |line shown in Fig. 1) through

whi ch the nodul ated signal output fromthe nodul at or

Is sent fromthe comunication device to the wired

CEBMRTAF_RI PO IfevAEe| %eSh@Wd ireddiovi Ay thet sigufairmsent
the wire conmuni cation device through a second

f

webRIRET | e gt eap & < ey e e oot |17
i d t the. f

ofpord) il inilehBe LA GLEN, 1l SMLLASA i, B3"REEL' 10

pbersand vflrJ_QJH RBmMh { & i SFOMMURLC ALt HeM G 'agvaes

conmuni cation device is sent - 17 fromthe wired

icendss catdierkdewtger tuhitthe feeMBuaSEd ] Gthe da¥ge. The
W red communi cati on device (for exanple, the nessage

seretaysoré Bhowhoim Fiw.Fidd. oberabterdd nmatirmtan clock to
embodi ment of the present invention perfornms wired
b GTHRI 1G5t itonthe t Wl zec GiommRd geFben diarice (ﬁ@rﬂ a
%ﬁig} ﬁh NFC interface 12 shown in Fig t hat
MOHH T SIACE ¥t 5t ROFUhRFRF bk S&’&‘ﬁ?uﬁpc $gonft)
f.0 I . Iess ation
HEAES §ShefEO i WGtk EEh 5T GRS by olin =

icgammraoci%ggan@mg the d\éﬂtae@ocsm@aéa We geybge. The
W red comuni cation device includes a cl ock
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 device through 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 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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extracting unit (the clock extracting unit 52 shown in
Fig. 4) operable to extract a clock froma nodul at ed
signal which 1is obtained by perform ng ASK nodul ati on
on the clock by wusing a signal corresponding to data
as a nodul ati on subject signal and which is sent from
the communi cation device, a signal extracting unit
(for exanple, the signal extracting unit 53 shown in
Fig. 4) operable to extract the nodul ati on subject
signal fromthe nodul ated signal, and a processing
faamt the ovizschmsmaunt pet brw cessiaey tenkhe Sdoghmiieaita on
Fig. 4) operable to process the nodul ati on subj ect
d§V8ﬁ%r extracted by the signal extracting unit in
accapdance with the. cl.ack extracted by the clock

ext T PRG PP ERE GRS SSSAPRul e SrgRAr, the
mE9LA6S AONCHAG S0 19l Bk BE QN 1 0,LOE SO gati on
device.” The wired communi cati on device IS connected to

ehbBédimdrt FOMMENpeatd N iGRENGE oRY parfbfed waeREeCt i ng
Iine (for exanple, the SIGOUJT |ihe shown in Fig. 1)

colmaouigte tiline withea noshhatied t ishgdalri et (Atdr exafplbe the

. _communi cation device is sent fromthe conmunication
Nfevintenigoehd 2wshedn donmfiingi-cadl i shatlesdar somauaigatecohth
éﬁpnectin line (the SIA N signal shown in Fig. 1),

baHt ¢h WiTedrrre PR GRICRe pViSE ERvneEmBder | Rae

i ool ERe O T 8 Verod BB LAt on AoV 2D 10

sen rom

pd N GRAMURLE L L OfomrHlM IS8 5 oér.hﬁné e&‘?c?dw GREUBEGARL Ok 1 on
‘nmet hod according to an embodi ment ~of the present

- dévivent | hel §id6€d@fundcWti8f device includes a clock
extiacting 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 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 e#ample, the processing unit 54 shown in Fig. 4)
operable. to ﬁrocess 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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i

communi cation device (for exanple, the nessage
processor 14 shown in Fig. 1) that perforns wred
comuni cation with a comunication device (for

exanple, the NFC interface 12 shown in Fig. 1) that

can comunicate with both a wireless conmunication
device (for exanple, the wireless conmmunication

device 2 shown in Fig. 1) that performs wreless
comuni cation and the wired comruni cati on device. The

W red conmuni cation_ device includes a clock extracting
CORPERY FRY Ik Aipliee Pheacfbeit opnngetiing Lhie Eprshsample,
in Ei . operable tQ. extract a clock froma

hS BT ERun Ungn BT R 1S ot SraHOhy Vet iR AgSRERCed

sﬁBHHia%déﬁ?to%r%%?5§%°85mﬁﬁhié#§i%% geékggagscﬁent frﬁglthe

correspondi ng t a as a nodulat ron-subje si g

ot Ll drs qeeltel LOM AL, 1GRAMUBIAARE OB H8Y IS 1B, and
signal extracting unit (for exanple, the signa

aex¢c@nd idagnectifg UDhé BtheShawnni Bighgl howpenablig.tn),
extract the nodul ation subject signal fromthe
whbelul st ad fI€egrat, faom therfdicesstognecning (fioe, exanpheh
the processing unit 54 shown in Fig. 4) operable to
i dde ShENADIATER b rf rubjthet PEPepRT iRk tunddt 8 Seyt
f£q§ §jgnal §xtractin unit in,accordance with_the,
PO EXf PACTRA™HY  1He B FERLEXt FACt N FAMPLIGAR A so
adPiQuUtput a signal corresponding to data to be sent
to the communi cati on device. The second comuni cati on

et had bocdidesonthie 19heRsn R cH&E Slodgihhersogdul at ed

signal fromthe comuni cation device by The wred
emgmtiimeint ab £ othe gyiesserithiaught fort | 1 StusDFRRChI ROrdd ne

(for exanple, the SIGOUT |ine shown in Fig.
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
communicafion device (for example, the wireless
communication device 2 shown in Fig. 1) that performs
wireless communication and the wired communication device.
The wired communicatioh 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

_19_




1) through which the nodul ated signal output fromthe
comruni cation device is sent, extracting the cl ock
fromthe nodul ated signal by the clock extracting
unit and extracting the nodul ati on subject signal
fromthe nodul ated signal by the signal extracting
unit, and sending the signal output fromthe
processing unit fromthe wi red conmunication device to
t he communi cation device through a second connecting
line (for exanple, the SSIG@N Iline shomm in Fig. 1),
unhitcB3i showh fifrerdnt. ﬁroupéﬂ‘neﬂfei et eronaect tixg rddoéation
t hrough which the signal output fromthe processor is
sgbpect Api @rbodiveenthefmediel ghrass ehonihy eand oh Hirecessing
descrl bed below with reference to the acconpanying
TR hwi higs. SIS PR URTPGREE "EhEREbnPE g AT ot 5F9a 4

oBREEDL 81 Lo system &&&%de bgoa0. e"@fdﬁamatggcted

e pr esen | nventl on. n| catl on SyS

bl NEh M des, & 1c el EBE@EME hong a\AAg:]QP a@c&“ﬁj]eéhe%%e clock

conmmuni cat 1 on devi ce tvveen W reless

e£OFARIE € aly @ReCaNobR NEffftiRg. udbetand® aldd kot BEtput a
cellular tel ephone 1 and the wireless. comrunication

stigva kL ecerraspoodihg gur ethtas tdebecesnt hat theechommibestrion
field communication in conformty with NFCIP-1 as
de¥ ¥28 s Fheonruane azdrermniseitdpnane dhrod vgte lawigisc 8be agfeeps

: %omstl mes referred to as "NFC devices"). NFC devices

AP rr St RE PO A e L &ﬁrﬁﬁﬁﬁc&f%nﬂmﬁe}musag@al%
BRIl Sl N Lotk U B, DG SEk £o Y,
c@ﬁhectlng 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
moduléted 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 coﬁmunication 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 illustrates the configuration of a communication

system according to an embodiment of the present invention.
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13.56 MHz in the Industrial Scientific Medical (ISM
band. Near field communication is conmuni cation that
can be perforned between devices |ocated away from
each other at a distance within several tens of
centineters, and includes conmunication that is
per f ormed between devices (or casings accommodating
the devices therein) in contact wwth each other. NFC
devi ces can performnear field comunication in two
communi cation nodes, i.e., the passive node and the
act iWe cepguniastiemtsettabovaclides sa mpdladsunbdleplagne
two NFC  devices (first and second NFC deV|ces) are

1 %Wnﬁwa%%%gs FPERURERA IthEevira £ Heetass weifbde,
rst NFC.de ener at es. el ectronmagneti ¢ waves
WRIe es%nﬁ%ﬁﬂ&Elgagé??l%ék:kﬁf %8FP§ pondlgg tg theV
ele@#LQnEQneBbEhmﬁﬁg%:lQuiggd %E%?h a tBQ w1r?%$ss

second NFC' device. The second eV|ce receives t

' cEitiui i¥a tRYe dbv 08k t Neudd 1sh AilGGrdevi s esand perhaens
| oad nodulation on it to send data to the first NFC

. peteftmme nebr Fheldactdomeimindeiohheént ven MN-Gidgvivi@s BEChP-1
generate electromagnetic waves and nodul ate a carrier

asvaiiceleger espowai erf iom ﬂhéreheeft@wnﬁynﬂ|d§vwaeesar©
send data. In near field communi cati on based on
SEEIPSEGHBETRd Fhdfet NSk, 8RS8 Idevi ce t hat starts
co ication by firs out utting el ectropagneti
avhee FBLL D, o EeREar ot iy ek s P RGP b PURE)
bt QTURLERL bnd i %a&&reﬁo O fth Ainex! REL! 8PIces by
|e d co I nitiator

I n near ni cati on,
using a carrier wave having a 51ngle 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 befween devices (or Casings
accommodating the devices therein) in contact with each
other.

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. 1In the passive mode, the first NFC device
generates electromagnetic waves and modulates a carrier wave

corresponding to the. electromagnetic waves to send data to .
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sends a command to the other communi cating device, and
the comrunicating device returns a response to the
command to the initiator. The communi cating device
that returns a response is referred to as a "target".
If one of the two NFC devices outputs el ectromagnetic
waves to start communication with the other NFC
device, the first NFC device is the initiator, and
the other NFC device is the target. In the passive
node, the initiator continues outputting

t#leceb oA idewaees @nd seciHANeE Hbehté orsmndegatae
to the .target. The target receives the
cglrgd er o efiticn wheesifsbnWEalaviicei andr pantbys flords

| oad nodul ation on themto send data to the
mosud et o o0 Htt fe geprPveakbde ke AR Bfordstigers to
out p electr eti.c s .and nodul t he
Lo SHhdRIaest ue eIt ar gt Oy BRCT FaTFT g SindERG L he
H8Lrohdifhddlcl WALEE 28HORSYAULBNG! LOG, ELEGIIATOnet i ¢

rts to
c@&%sﬁ&mg{ge%c tﬂ@vsieéaﬁo léltat;eﬁabagr% Gerdeldrdat a
to the initiator. Upon finishing sending the data,

t he Iramgeatr sieps @cbrtumﬁidattgoal B&s & dnmgneidot ronugset
NFC devi ce can becone the initiator by first
ipduptian,ngneNECt dewhgaetiiat wheasst oommapication by first
conmunj cation. In the active npde, the NFC devyice
°BEPEEE%?%ﬂQéEFFBﬁﬁﬁﬁ%?F%F Rdess bye rts%*fN$%g%WaF§s§h6?
nitiator ,or ,the t

chRED gy irkiTe DhcefimtiniBhuib, ot o Srfasyeg 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 start communication with the other NFC device, the

first NFC device is the initiator, and the other NFC device

is the target.

In the passive mode, the initiator continues cutputting
electromagnetic waves and modulates them to send data‘td the
. target. The target receives the electromagnetic waves from
the initiator and performs load modulation on them to send
« data t§ the initiator.

In the active mode, the initiator starts to output
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NFC devi ces simul taneously output el ectromagnetic
waves, in which case, if such NFC devices are |ocated
close to each other, a collision occurs and
conmuni cation is discontinued. Accordingly, an NFC
devi ce checks for a radio frequency (RF) field forned
by el ectromagneti c waves generated from other devices
(such as NFC devices), and only when there is no
el ectromagneti ¢ waves fromthe other devices, the NFC
device starts to output electromagnetic waves, thereby
ei9et BhRPNEid covevie s erned wfdudeltkstien tRhissrpk degsstpgthe
referred to as, RF col |ision avoi dance (RFCA)

CBTEREssIURGD FARRECH SR Ghe afA NG (v 0d E485PE s
ke PSR er SRR HE HoTtret ity O gerset
e ey Byt ar g r Aot Bave ddFodfTafls Brem o

séi® RAsSikbi khéyieft o qdur alubby Pinfﬁﬁgd@e%kﬁﬁinﬁ the data,
e

starting outputting el ectromagneti c waves at t sane

the margdECsteps cestmart isen@ldat aomdgnetiicouaves .

transm ssion rates, such as 106 kilo bit per second

(kbpB) NFQ 1dewisies caanbegone iypsinigadteanbul Sbrehange

the transm ssion rate while perform ng comrunication
OYHUEIPY stertedragnekdst Havest FardirdsCoRmpaL gatipe.  In

cel |l ul.ar telephgne d the wireless.communicatjon
et d 9 3&1 . ?ﬁif

Gt AT R el e f, B Sa SR REPTe
wdv¥sh a§€§e%@ fggér%%es%eﬁﬁeﬁﬂééﬁ%ﬁhitwqgcEhéeixftfgior or

I nterfaces for perf orm ng conmunication 1n conformty
thd tthrget. Accordingly, it is possible that a plurality of
NFC devices simultaneously output electromagnetic waves, in
which case, 1f 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 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
‘avoiding the occurrence of collision. This processing is
referred to as RF collision avoidance (RFCA) processing.
In RFCA processing, an NFC device starts to output

electromagnetic waves 1f 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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(IBYESR 1 AT

NFCI P-1. More specifically, the cellular tel ephone 1

i ncludes an antenna 11, the NFC interface 12, a
controller 13, and a nessage processor 14. The
antenna 11 forns a closed |oop coil, and when a

current flowing in the coil is changed,

el ectromagnetic waves are output fromthe antenna 11.
When el ectromagnetic waves (magnetic fluxes) flow ng
in the coil, which serves as the antenna 11, are
changed, a current flows in the antenna 11. A signa
Thaer redtge$ | dve nepsisibi hetandapllikailstysoppifeddvdces
the NFC interface 12. The NFC interface 12 is, for
SERANDNE, CutpiHeiclsi plpCtromggrdtise vRyeasat o rd as itdhe .
in conformty with NFCIP-1, and perforns near field
conn%ﬁﬁcﬂﬂ?%ﬁ?s(ﬁFPeF%%% Thfndrti TAELBR trapmigsiRrnt Kates,

ireles ni.cation devic or_.an r. NFC __devi,ce
S@%é %%ef%ggggﬁﬁbf%.p?ﬁes?ﬁ%?$n§%¥FéCegigegﬁga §g}vé§%
kgﬁgf?‘_nar'l@t@érf afe ot Qﬁg?%@;e{ﬁ@r%n‘%{ﬁgiSR% %ﬁ%i'l%gi

IS connected to . message processor 14 t

PBEES BRIy Wdn@fthnG @HRUEH Gati D kY staSk GOt |44 Hed 1 st

connecting line), a SIA@N Iline (second connecting
trane)issineh aa@¥D | ine. The SIGOUT line is an
electrical wire through which a SIGOUT signal, which
i s déscceBddlpel bl enhonsedt ahdobhe HelraREsi srrpiageatiion
to, the nessa%e processor 14. The SIG@N _line_is an

Paetli 17 el HieshPPRES SHEEPAS Mg
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 coil 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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t hrough which a SIG@ N signal, which is described

below, is sent fromthe nessage processor 14 to the

NFC interface 12. The G\ND line is grounded. . The NFC

interface 12 sends data (including commands) to the

nmessage processor 14 through the SIGOUT |ine, and

recei ves data fromthe nessage processor 14 through

the SIANIline, thereby performng wred

comuni cation with the nmessage processor 14. The NFC
g%ﬁiface 12 and the nessage processor 14 each have

PRI RTBE COMRGRA/FHP R ISPGOLAT 130Rehes) BFR
deb&eg,vfgukﬂaﬂgnkggg However, such termnals are not

or sinple representation. The NFC interface 12
al smmdmdeﬁtéﬂfé&z arf aG8of gérvggreté)rd‘r% Wrerface that

commruni cati on (Mﬁre comruni cati on

pepfibrmd lvelreli3 chamseneh iR, eedi Ve a@ﬁm@tssdd@bath@ and
from the controller 13. The controller 13 controls

b oeks Hurcesshowh) thwt pesdovesasised etdmtiualcheiephionea
unit of the cellular telephone 1. The blocks serving
SHEOW cldney|(&iret ‘é@mﬁ@éllnﬁclladé) a a2 el Bavengsecond

callln f nct on ck havi ng a web- browsi ng
CONE G 1F8 ?Eé%ﬁuﬁ%? ﬁneThe nmessage processor 14

d . f
e I L

-message processor ormny

sf@cmdlsagnamd oL@l visngedat anhy Hsifg "Msrggnﬁn%)tﬁé)

receive data, and stores it if necessary
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 proceésor 14 through the SIGOUT line, and

receives data from the message processor 14 through the

SIGIN line, thereby performing wired communication with the

message processor 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 communication (wired communication) with the
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nmessage processor 14 al so reads stored data and sends
it by wred communi cati on. The nessage processor 14
is connected to the NFC interface 12 through the
three connecting lines, i.e., the SIGOUT line, SIGN
line, and G\D |line. The nessage processor 14 sends
data to the NFC interface 12 through the SIGAN line
and receives data fromthe NFC interface 12 through
the SIGOUT line, thereby performng wred

communi cation with the NFC interface 12. The nessage
cphbcester 14 twaypebd Bntdegratioc ivartihes detd warand from
tel ephone 1. Alternatively, the nessage processor 14
theyCPREFR PKarlé -t hat can easily be installed or

d_int f th ] ul t el eph 10b
usertti o ah Lt L8 CoptaieLong  HEks e mRtEEHor T | s
' j 2 .t el
$EFE A PlaP Erne) Bl o i o DDA RS, wpjephone
16l et iwRldiy cappessess to dNha it Clehi it iF@Ne a
line, and G\D |line. The nessage processor 14 can be

biotvEthwinigaaStM Cang Dinctdddl Mhaakdblddk tHHE ngasewebhe
nmessage processor 14 may have a built-in

brawpire res staailstemmimagphictabnon nodule (SAM that

. manages e-noney or keys used for authentication or
encr MEASBFe AIACCATPLt RE REQCIYEDIGEESIEF - 13nA AN TRy

a built-in M a portion serving, as the Sl M, card or
ot T ar BORRCI EPORoSaPYI ) B AHOSSAW Ry be
cégﬁ%c%ﬁt?ggkgggﬂ?%d?%?f I}Ieee!i.gir%; Y ey fuosri%dwgf?ed
means) to receive data, and stores it if necessary. The

message processor 14 alsoc 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 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 usexr, in which

case, when the message processor 14 is installed in the
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In the cellular telephone 1 shown in Fig. 1, in
addition to the SIGUT line, SIG@N line, and G\D I|i ne,
a |ine for supplying power Vcc is connected to the
nmessage processor 14, and power Vcc is supplied to
the nessage processor 14 via the power supply line to
operate the nessage processor 14. There is also
another line, which is different fromthe SI GOUT
line, SSA@NIline, and G\D line, for connecting the
nmessage processor 14 to the NFC interface 12, and
CBoWREAE ate brhansp iy eBhg risriifalgrEnrht ahdwe of2 the

AP T S P hnta S D
St SO L0 B B 200 20

ant enna ace 22 are configured
Si MK ke sls@gbNBrodiRANa s1Laande t BENC ANk eEtACEs A2 or
respectively, of the - 27 - cellular tel ephone 1.

a InCcecdhe. Wirehkass eamuniRaic@RagdeVhESeebdos At may have
provided with a bl ock corresponding to the nessage

a hwiddssiar tampert hes NR@rnntseclaecappl hegtive poduide(SAM)
with or without-a function serving as an interface

Lha Manages RSTRRPRPT deysunsesdt fer anthentispsérn or

corr%§pondkn to tﬁf ssage grocessor 14. The .
St o1 e Zga Recute apg56§ ByBECHS P déelaVHE 2

. T o i : .
st R N ol R R T

carzzgﬁ?glafgagaetggmgéwi% 23 eRBt §2k Sud @ NERLGLSFEACH Lo
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 from 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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informati on (such as the expire date and the traveling
zone) froman IC card, which serves as a conmmuter
pass, by near field comrunication when the IC card is
| ocated close to the wreless conmunication device 2,
and then checks whether the information concerning
the comuter pass is appropriate. If the wreless
conmuni cation device 2 is an IC card that can conduct
el ectronic settlenent, the controller 23 updates the
bal ance of e-nobney in response to a NFC device (not
cehdwhyr tdimphomer és e- noney and requests the
controller 23 to _conduct electronic settlenent. The
wi r el 8$E EBntiArebesdirgrndeabismydgeidorined asta
reader/wr.iter d ersonal computer. (PQ. In_this
PEREETed MHitpe BiRR oredign topFhg igsags ProSssor
lymp ; 0 - ; I . _
LT FREGRRE N g he prbliaddoy il ot Sicnoye 2

rGABE ] IRG A5 5088 Ch RO alrave ahgtbplhrdiis devkaes so
that they can performnear field conmunication in

ceanfmtdattiynwivii BhNEGb Roclk cbirat spsndihge tN-GHenimestage 12

of the cellular telephone 1 can performnear field
propmavicdtdi.on with the NFC interface 22 of the

W rel ess communi cation device 2 in conformty with

NFCTpe1 CoTREONRE 4% ERPEEEST VRFiqUfe to@eSyPArProcessing.
Mtele Qgpg.la ?n gégﬁmpengo g1mﬁred com ni_cation w rEs
Phe TheSdags E Btetsor™® Iy BRi "y REHET el PRETET o
atfgéﬁéy7wEE%e§lg¥1ghlddgﬁma§hg;%ﬁcketing 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 communication device 2 is an IC card that can
conduct electronic settlement, the controller 23 updates the
balance of e-money in response to a NFC device {(not shown)
that stores e-money and regquests 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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line, and G\D line. The NFC interface 12 can al so
perform w red comrunication (controller

communi cation) with the <controller 13. Thus,

according to the comunicati on systemshown in Fig.

1, the NFC interface 12 of the cellular tel ephone 1

can receive data fromthe NFC interface 22 of the

wi rel ess conmmuni cation device 2 and further sends the
data to the nessage processor 14 through the SI GOUT
line by wired conmunication. The NFC interface 12 can
al sotheceilvelaat sel%ﬁlmnee%aﬁﬁrieth@a@#@«ﬁq@mm@m@a@om

TR FST 1 B AEN 0 B R,
f -th h
A Nl vt e

cgﬁﬁaﬁ&ﬁéﬁwﬁﬁﬁ ggégptp.the W rel ess connunlcatlon
devi ce by - 29 wreless comunication. As a result,

t he THRgSage PHOERSAmtkd-rand 1heoMiR] @& lular telephone
conmmuni cati on device 2 can send and receive data, as

1 strowperifiorfi gea?, fiwld @aolndtheiowial ttheFGFC
interface 12. Accordingly, if the nmessage processor
inteiasieedZeCfobly el e CAMFEP et i€t Eohn
de ice .2 co el ectronic settlenent, the wreless
tgaVthuﬁéé?%GIQ reads e- noney stored in the

message ﬁ#ocﬁggﬁﬁéc£4i§'%ftﬁﬁ qulul%Eegugggh%%?éﬁcmn

conduct electronic séttlenen ased

ai%b‘ﬁ@%f@§ﬁrw£§e&rE%ﬁHﬂdf&a@Eoﬁe&f%H“HH%:hess% Ehﬁrocessor
comuni cation systemshown in Fig. 1, the EC

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 wireless
‘communication device 2 and further sends the data to the
message processor 14 through the SIGOUT line by wired
communication., .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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interface 12 of the cellular tel ephone 1 can receive
data fromthe controller 13 and further transfers the
data to the nmessage processor 14 through the SIGOIT
line by wwred communication. The NFC interface 12 can
al so receive data fromthe nmessage processor 14
through the SIGA@N line by wred conmunication and
further transfers the data to the controller 13. As a
result, the controller 13 and the nessage processor
14 can send and receive data, as shown in Fig. 3, via
wiihe 1€ conmnfizeéid®, Accordingly, if the nessage
processor 14 stores e-noney, the controller 13 can

r eadPd He resilsy ahlle e LA % B RS 8B0ADHE R Rt Kereless
nmessage processqor 14 via the NEC interface 12 and
COPEPRESRE 1M dRIHSRce TP ST SRcayeGRiYe (ffﬁo*ia s RSwA)OBP

thhgsgeldularf el gﬁhé?&?e%wb%aoe’c%e' Nﬁgeigg&%%ﬁg%r}g the

user®of 1t he cel ar tefle ne 1 ec € bal ance

AQEO?&%@?§¥-jhnthaemgéggﬁgﬂé¥y€é%%o§y§ﬁe@%éﬂegIﬁamoney and

contr 13 and the W reless conmmuni cati on device 2

t B8Ny & S6 &L Mbmaid el 1 c& €L e vdled 2WEbRd@EED Qiditironiia
the NFC interface 12 in a manner simlar to sending
sahtl ersmei,vithg ofirdhtss bainweeri chiidon néssage preedsser
14 and the wirel ess conmmuni cation device 2 via the
neEey | Fageddad® the ase stamm HnecEis§or 21 drvirettibe i Frhe
.controller 13 and the ssagg,proces or 14 via the NFC

IphREracR d 232508 bwn SR GRS, SThikemsTt (e AnPF BFRSY
p&:‘:)c as”éa"%} %ﬂedtel\s/ézgeotz tihse %r(]elll%lar telephone 1.

In the communication system shown in Fig..l, the NFC
interface 12 of the cellular telephone 1 can receive data
from the controller 13 and fﬁrther 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 result, the controller 13 and the message
processor 14 can send and receive data, as shown in Fig. 3,
via the NFC interface 12. Accordingly, if the message
processor 14 stores e-money, the controller 13 can read the
outstanding bélance of e-money from the message processor 14

via the NFC interface 12 and displays the balance on a

: display‘unit {(not shown) of the cellular telephone i,
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card storing e-noney, the controller 13 reads the
bal ance of e-noney stored in the wreless
conmuni cation device 2 via the NFC interface 12 and
di spl ays the bal ance on a display wunit (not shown) of
the cellular tel ephone 1, thereby allow ng the user
to check the bal ance of e-nbney stored in (charged
to) the wirel ess conmuni cation device 2 by using the
cellular telephone 1. Fig. 4 illustrates an exanpl e of
the configuration of the NFC interface 12 and the
th%%%%)g@l&p@*wgséhe 1gseghovin tibe cefFlglan tdlepbioge 4, to
@ qg{ % |GOUT Line, SIA@N Iline, and G\D |line for
THh 3] FHEehPf:?rWQQFWace 12 and t he nessage

PIOaReRRt dgmbGatiin EDEead 100l Yherbliid Thng,

thd 41%1@@geesﬁn4&lé&l%t Sel iBeCHr LNt fgoovgﬂe 4 ngﬂ
the antenna 11, and further detects t e RFfie

réesiRd daya Rl EK!SARENBIC WAVESe GBRETiaiad Fi¥eanst hera
devi ce. The denodul ate processor 41 al so tunes the

nanparesingt Lew by senditnye aadt easai din@arndt extrabéswasn the
information signal to anplify the resulting signal by
m%%??@@cpﬁfﬁ@eswlf e and sheanpreiese ccsrhnumcaéy@ngd%wske 2
ul ation a result, the signa can
%E%auﬁs%ant%c&e&adarsawaow a5 210FneRtHeen the
e ul at ed SI naI for ]
C%ﬁf%%% ?eiy G%gggg?§F553 F PES O v?% g%?a FCto a

lﬁg@gfggedggaassgﬂgdgwlﬁZFlghe3denndulate processor 41
al so generates a cl ock

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) the wireless communication device 2 by using
the cellular telephone 1.

Fig. 4 illustrates an example of the configuration of
the NFC interface 12 and the message pfocessor 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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(clock signal) (external clock) having a frequency of
13.56 WMHz, which is a carrier frequency, adopted in
NFCI P-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 fromthe denodul ate processor 41 to a data
processor 43 or a nodulator 47. The serial data switch
42 al so supplies Manchester codes received fromthe

tthal antOhRL esS0and3 rhietRe ADEMHAIQr tA4 RF Ei€lddHabOoby
47. The serial data switch 42 al so supplies
elenthest@retdadeavesegeheegatdd @y Bhethes sdgeiqr.oc@asor

- 14 through the SIGA@N line as a SIA@N signal to the
dgaprdupeoe @Fseess8roflt Abso npthgisatbe aurrenBXITdngata
tgrocessor 43 codes data by usin predet er

a i ned .
§dRREE™A Hdd aaﬁdEéFgacaéc%aéglfséaﬁlatt%eﬂl%aﬂn te amplify
redet erm ned.coding nmet hod. .More_specifically h
e e 685 "y e e Mt P oo+ ¢ fipe 1 Bude
rpld £ ha recess) It HoCBY
' sﬁ%?% %%%cﬁ%igggbcgﬁgggééﬁﬁfﬁﬂjgp %eg %ﬁ%u%ghéﬁégfg%néﬁ

c8AUBs démddigasedl al THat @erfothll&Redgrocddniatia then
processor 43 al so decodes Manchester codes supplied

stipphi¢heheedenbddadtedWeiginl4. Zoandxaupld, emnichester
resulting data to the controller 13 via the CPU 48.

cagepolRivned Chergapangine desgatdl, Mmchessgml data
codi ng/ decodi ng i s used, another type of

SESHF g7 dtecodi ng,

The demodulate processor 41 also generates a clock
(clock signal) {external clock) having a frequency of 13.56
MHz, which is a carrier frequency, adoptedlin 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
processor 43 or a modulator 47. The serial data switch 42
also supplies Manchester codes received from the aata
processor 43 to a modulator 44 or the modulator 47. The
serial data switch 42 alsc supplies Manchester codes
received from the message processor 14 through the SIGIN

line as a SIGIN signal to the data prodessor 43 or the

modulator 44.
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for exanple, nodified MIIler coding/decodi ng or
non-return- to-zero (NRZ) codi ng/ decodi ng, may be
enpl oyed. In the passive node, the nodul ator 44
changes the inpedance when an external source views
the coil, which ,serves. as the antenna 11, in
accordance with the signal (for exanple, Mnchester
codes) supplied fromthe serial data switch 42. In
this case, if an RF field (magnetic field) is forned
around the antenna 11 by el ectronmagnetic waves out put
f r orhREnGPfter PHRGR LYY 461 cedanptieta tine mem ess

conmuni cation device 2 shown in Fig. as a carrier

Pﬁ%%%teﬁweﬁpf-‘?%{“a IF%th%éﬁ’é’e&IPH ﬁi%%‘iﬁﬁ?séiatté gogRgdngkeh
®e %%?%%%gg%%?ngg%ﬁwgs ou put gp%%1§%%¥@¥f@ﬁi§§ the data
pESFBBHY LAl @BadEVELE ?sdp%lr:[‘égukﬁgﬁd? ?.r rg@q Laiﬁdx)la

i n accordance with the sSignal supp on1t

a sesrnitaldatracevbied At anduyhep, ithe Dﬁirﬂ:‘ﬁ@'ster codes and
(Manchester codes) fromthe serial data switch 42 is

supmiti eso thkeeMant et tess coorsunbcahe csexdeMi det? thatch 42,
continues outputting electronmagnetic waves. In the
Thictdaré REAESSEdR fhddisar spcadegdiarcesser codes supplied
waves as a_carrier wave EéﬁaIIOMAng a

|
EXT R, SEALTT 07 1o VR C B BoR0 1P ot RBR Felis bt
datt!ge toC@ ;C]gl 85:113_’\?0 e%y %htglgl g al?ﬁ#p&l ied fromthe

serial data 0 ou he "el ect romagneti c

VVaVﬁiEtlQ@ut%i ”ijl{lh@t 89ca %@ésscés sshga DL @td on et hod
used in the nodul ator 44, ASK
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. In 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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nodul ati on may be enpl oyed. However, the nodul ation
method is not restricted to ASK nodul ati on, and

anot her nodul ati on, for exanple, phase shift keying
(PSK) nodul ati on or quadrature anplitude nodul ati on
(QAM, may be enployed. In NFCIP-1, the nodul ation
factor of ASK nodulationis 8 %to 30 a. A clock
generator 45 integrates a quarts oscillator or a
ceram c oscillator therein, and generates a cl ock
(internal clock) having a frequency simlar to that of
selréal cdata eswitaoke 4@pphogethem NReClsRghal o (darppiastele
clock to the «clock selector 46. The clock sel ector 46

coepact STh It sedadxtethaiwiide k2 dgpppredd @ t he
denmpdul at e processor 41 and the internal .claock
TAEBUTE & L TR e 1P otRY L dh PG FonCaREES A iR
elegéroﬁg%ﬁ%ﬁf%jﬁgfggk to the nodul ator 47 and the

necessar ocks of the NFC interface 12. More

specid i1Gal Ly i pheR.ad eaﬂeemahlsltefkﬂa%&&@ltlegd from
t he denodul ate processor 41, that is, en an NFC

cllevt £oma it AwarBe M £ 5T ieeMdkiCBY | ST HEHgca 2,
is located near the NFC interface 12 (cellul ar
cuetephome flowadd the &Ritdhrel d1i,s ahdr bhen byodui@tes the
presence of the NFC device, the clock selector 46
CaBT Y Favfe bax tBenal gndlodurpdppd Egorr B sardal data
demndu).at e processor 41. On the other hand, when an
SEEE ne 1 6 PPE ot FBRIPPERTt RV e fSd & ﬂ?gulated
sP ssor 41, that is, when an RF field is not forned
since an NFC
As the modulation method used in the modulator 44, ASK

modulation may be employed. However, the modulation methocd
is not restricted to ASK modulation, and another modulation,
for e#ample, phase shift keying (PSK) modulation or
guadrature amplitude modulation {(QAM), may be employed. In
ﬁFCIP—l, the modulation factor of ASK modulation'is B % to
30 &. |

A clock generator 45 integrates a quarts oscillator or
a ceramic oscillator therein, and generaﬁes a clock
(internal clock)} having a frequeﬁcy 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 clock
. supplied from the demodulate processor 41 and the internal

clock supplied from the.clock generator 45, and outputs the
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devi ce, such as the wireless comunication device 2,
is not |ocated near the NFC interface 12, the cl ock
selector 46 selects the internal clock supplied from
the cl ock generator 45. The nodul ator 47 perforns ASK
nodul ati on on the clock output fromthe clock

sel ector 46 by using Manchester codes supplied from
the serial data switch 42, that is, a signa
corresponding to data to be sent fromthe serial data

switch 42 to the nmessage processor 14, as a signal to
sEeerbatl Sk tenéhei ﬁa@@&t%fﬁr pad theamegessary blocks

ub ect gnal "), and outputs the
Ogggﬁ ?%%8 &ﬁ#&??dﬁgrgnal to the SIGOUT Iine as a
Sl [ ri 0 on t

dat & 5° SESSLEAFOELY utth BA LRECE B A0GRY 08, 3 e
reahaché AR add Brobdesor 3B, €RALTOL) &fneld anl WFksS
not essential that the NFC i nterface 12 be provi ded

- dewibef handBPds48he ThersBSSAGRMPLACES606n Idb+iRel Blessa

signal processor 51. The signal processor 51 includes
lacetek knagxt thet NAg imierBe 18 $cghhiklaxtiedephngeubj tand

53, _and a proceSS|ngjunit 54. The clock extracting
SRR HrlkipalpEmed it Gk PREsRTCE Hef rﬁimuw:edemgmthe

m t he nodu] ator . 47 via

g | f
AT ot ST e 8% LT Tk (APCH SeRPLbed feom
tiM %ﬁﬁuﬁgt%nbhﬁ essaJ]:d qeceéﬁa{Pfe bch%CkS h%fgélt h% gr?ssage

processor 14.°T gnal ‘extracting unift Fac
et NdhakkODs 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 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 subject 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 proéessed data to the data processor 43 or the

_35_




subj ect signal (Manchester codes) fromthe nodul at ed
signal (SIGOUT signal) sent fromthe nodul ator 47 via
the SIGOUT |ine and supplies the extracted nodul ation
subject signal to the processing unit 54. The
processi ng unit 54 decodes the Manchester codes
supplied fromthe signal extracting unit 53 in
accordance wth the clock (in synchronization with
the clock) extracted by the clock extracting unit 52,
and stores the decoded data. The processing unit 54

cehsPorndes 3.he 1t osedodal &dditiar MaRehesd afr€adRe ritAce
accordance with the clock extracted by the clock

lexbe getovigiadhiwti th2thandPowgut s t he coded data to the
SIA@NIline as a SIG@N signal to be sent to the NFC

i nt eifcapestageThercesdrer SM4GINcSdgaala issiopedt proopssdie S1.
nessage processor 14 to the NFC interface 12 through
Theesi9mgg PIQCEPRPF| Pk, 11T Wisdr &t FORCK tHe- N ingt &Pfhcelr

12. [ ) L f bat t [ Ot h f
RS [ PR TBHe S Fg = BFSCa TIhEANRS. ¢ he
gFCT%%t%ﬁgéﬁeegé%ggﬁﬁﬁ%bhgkg ggmggtggétsu%hggcﬁggk from

enodul at € "processor 41 by rectifying a curren

thd QWA aitRdt BegaRt enescblr RY oRR1 RFsdd el dnprmRd mBMu 8t or
NFC device, such as the wireéel ess conmmuni cati on devi ce

42, vispatkedIGoBAr 11ke MC siupbetibacehd 2x Aldctiedativek yto
the NFC interface 12 may be operated by a conbination

thef drscessiiag vhit het celd glegestekephiormksl cdndhg message
current flowing in the antenna 11 by the presence of

PEACagECT 14

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

The processing unit 54 decodes the Manchester codes
supplied from the signal extracting unit 53 in accordance
with the clock {in synchronization with the clock) extracted
by the clock extracting unit 52, and stores the decoded data.
The processing unit 54 also codes the stored data into
_Manchester codes in accordance with the clock extracted by
the clock extracfing unit 52, and outputs the coded data to
the SIGIN line.as a SIGIN signal to be sent to thé 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. More specifically, if the remaining capacity
of batteries of the cellular telephone 1 is greater
than or equal to a predeterm ned threshold, the NFC
interface 12 may be operated by the batteries. If the
remai ni ng capacity of. the batteries is smaller than
the threshold, the NFC interface 12 may be operated by |
usi ng power obtained froma current flowing in the , N
antenna 11 by the formation of an RF field. In the
NFC i nterface 12 and the nessage processor 14

SE6ARi tineed as descri bed above, when sending data from
the NFC interface 12 to the nessage processor 14, the
nodLﬁfaP@reraHOBf the NICingesfraeeld 2madigicaies power

| tf h k selector 46 b
f%aﬁﬁ% SeodB8h PP Letk Cheo c?ﬁéﬁiags%@épapaeegswg-

2R L ONLRUNIRS L 3908 3 nANRENAS LR, by
resu ting nm nalr% € nessa procegsor
udén G si oyghyt,h £%?gg 15N

th éﬁﬁgggggébprocgés%fg%igg%?hggngng?é% ceééorggikgnt
frecaig/as the ShGehHasigngl ahhreughetderifddUby! hnenand

supplies the SIGOUT signal to the clock extracting
defmige 5 23uchndst hie siviprellesex tramthbgauidrn E¥icthe, clockied

extracting _unit 52 extracts the clock fromthe SI GOUT
ne3gride HAH 13tpPfee’ the extracted clock to the
proggg; unit 54. The signal extracting unit 53

ext DE e Wefrc HEt 8F Ccbifest 1555in 14 ey sPecered tgidalPy
aQ§m&H§ag99H|g%'égkéégﬁe%cgfskggaéefggaar telephone 1 and a

current flowing in the antenna 11 by the presence of an NFC

device. More specifically, if the remaining capacilty 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 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 processor 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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supplies the extracted Manchester codes to the
processing unit 54. The processing unit 54 processes
the Manchester codes supplied fromthe signa
extracting unit 53 in synchronization with the clock
supplied fromthe clock extracting unit 52, and nore
specifically, the processing unit 54 decodes the
Manchest er codes and stores themif necessary. \Wen
sending data fromthe nessage processor 14 to the NFC
interface 12, the nodul ator 47 of the NFC interface 12

ap@ngdsnabecrdl @s’ﬁlﬁiﬁﬁ&hom@ edghy1 meslutrad inke skge
clock output fromthe clock selector 46 by using the

pootpasof ridmast hbeseIE@UT daitgnadwithehud? thoe tdIEOVWIsdage.
processor 14 through the SIGOUT line. In this case, if

dat alq l\?ﬁ??cﬁé%@ge rRIoHEDsArs et tet pianafly oroereseerihl
data switch t he, nodul ator 47 sends the cl ock

rFFEéY‘FS ffrft?mStIﬁBU“a w&n@a%&%ﬁhséhaeS{%O%elw@sgaae
th th I

SBEBEEES he' SrabBn e TR SRR BTFER Friticeind ol &

afh opRd sair@%aiuegkfg&fﬁbe &z&ttr agt edypel gk, 410 e%%actmg

processing unit 54. The processing unit 54 outp

ubbfchesd:airae@deshd -k o thet HEGAFIC Jinfnanf aﬁa 12
tothe SSIA@NIline as the SIAN signal in

seypciwomheatkonamtdd dlrekeltockhouppeteSsionn tihet B4 ockThe
extracting unit 52. Modre specifically, the processin

signal straglsngainit @3 xtyestst bhe Hanghesitererpder from

12, and codes the data intq
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
nécessary.

When sending data from the message processor 14 to the
 NFC interface 12, the medulator 47 of the NFC interface 12
sends fhe 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 messagé 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 cléck selector
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Manchester codes if they have not been coded. The
processing unit 54 then outputs the Manchester codes
tothe SIGA@NIline as the SIG@N signal. Then, the data
can be sent fromthe nmessage processor 14 to the NFC
interface 12 through the SIG@N line. In the NFC
interface 12, the serial data switch 42 receives the
SIA N signal (Manchester codes) sent fromthe nessage
processor 14 as descri bed above. Fig. 5 illustrates an
exanpl e of the configuration of the nodul ator 47
45hbvw¢he1ﬂéqyag¢ phAscessouskse. dnabby eneddwmyarpduicatsepr 14,
47 receives Mnchester codes as a signal to be sent

the ordedHe egférragrtlaat wik\§jd extgacts the sesdadeon the

ssor d the cl ock output fron1the cl ock
UL T nad. =FleshBtkien oot PAAGRtEBE Pk to The

fﬁg)%glﬁﬁydgkt Ege - 39 anplifier 61 anplifies the

put- fromthe clock selector 46 in accordance

Wit rpih r%@ggﬁ‘%} 81niG0Eas o Q@@lﬁanéalé%@ekego&égm:$ hes

seri al data swtch 42 to perform ASK nodul ation on

séme ol ekl Bycushigridie NMBnehesher scodes iae bBethe SIGIN.
nodul ati on subject signal. The anplifier 61 then
singdutis syhehpSKi zeddidratwedhsichaatl ook tduep8EGDm| the
as the SIGOUT signal. In the nodul ator 47, the ASK
cIRduICHEFBRTLBE L HIE $28 % to 30 % which is adopted in

NFC|P-1 as th ulath factor of cargler ASK

oaHPAE | SRECHRAY ERE Wotkdt oiimgh unit o4 reads daa 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 outpdts 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 processor 14 as described above.

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

As discussed above, the modulator 47 receives
Manchester codes as a sidnal 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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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 exanple of the
nodul ati on subject signal supplied to the anplifier
61 of the nodulator 47 shown in Fig. 5 and an exanple
of the nodul ated signal output fromthe nodul ator 47
as the SIGOUT signal. In Fig. .6, the horizontal axis
represents the time, and the vertical axis designates

sl 1 @Bk | § Udenp 1EHE cSaRRe 2P d1€DUER U] @8om /thaff 0@k The
first section fromthe top in Fig. 6 illustrates an

selanpbe 66 irhecveddbateonisulylectaschaater Tdmdes (signal)
nodul ati on subject signal is Manchester codes, and
swppe ipdetiwelthe gerigighata covitebpdAdiagrenfaa ASK

bef ore _being coded into - 40 Manchester codes,

(bi t
mﬁ&‘fdé%b%%.qr} &R FLogkeRY t HiihitRe MABFRaFER: (Fodes as the

mﬁggggjé%%ﬂ t%%eﬁwsﬂgggﬁﬁtf eve e Ch ?E%I::jg{naéhhﬁ%né’ ‘(*L)
chel BpRAddcR8 YERRRECLS rtff"eo%% ofhange, f §sorehtehglbbm

e secon section fromthe top
signklg. 6 illustrates an exanple of the nodul ated
signal (SIGOUT signal) generated by nodul ating a
pul skn tthel nodslaber o4 D kehay ABKI mgdd e i adakabrons 8 %
- subject signal indicated in the first section in Fig.
tg. 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. & illustrates an
example of the modulation Subject signal. The medulation

subject signal is Manchester cbdes, and more precisely, a

signal corresponding to data (bits) before being coded into
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‘When the nodul ation subject signal is at the H Ievel,
the anplifier 61 of the nodul ator 47 anplifies the
clock by a factor of 1, and when the nodul ation
subject signal is at the L level, the anplifier 61
anplifies the clock by a factor greater than 0 and
smaller than 1 (for exanple, the factor from0.92 to
0.7). The third section fromthe top in Fig. 6
illustrates a waveformof a current (nodul ated
signal) flowng in the antenna 11 when the nodul ator
Minchedttatasies .| Herwayes@ist iacaldgt, r wkén bynd hinta
_modul ation subject signal indicated in the first
igdéeabmsih Migarg) . AsheliMpnmmedesboode eimngmdiriont she
erforms. ASK nodul ati on on the carrier by using

44

lf’ﬂe?%njc%‘é@t &P EBBERIRpiRI deyedy cBRengtihead@ a. In

. I 4 d .47, th dul,at.i bj ect
:Lgc?}g%%{.gg lm)(%)én%g‘%z; the Q\Panc es’te_r gigg%g%*?ﬁﬁ%n élcjnmj gﬁe H

Ist ester coades,

189gul @t iQn wethed,is ASK nodul ation. Accordingly, the
.current (nodulated signal) flowng in the antenna 11

genemnal edcbiid PesdOrdi F¢oRDEHEat b DYrilghe sMedul 3t ALt

is simlar to the SI GOUT signal (nodulated signal)
aphgxaneEd f tperfodwiatgdedghati 08IGYUT el gnadyl géperated

47, except that the types of signals nodul ated by the
bygtrAEdtdmds abpette sinpial asachedeioek ent usiing. thehe

carrier and the clock. If the freguency of the clock .
?“%Ctehlp?&l% SHPEREE Figmal dardepbrdsst (Mg fH4pt seghigp in

] nd if the transm ssion rate of the Manchester

des supplied fromthe serial data

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
Vthe-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 signal) flowing in the
antenna 11 when the modulator 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 modulators 44 and

47, the modulation subject signal'is the Manchester codes,
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switch 42 to the nodul ator 47 is 212 kbps, there are
about 64 pulses in one synbol (one bit) of the data
(;~" 13.56 MHz/ 212 kbps). Fig. 7 is an enlarged view
illustrating part of the nodul ation subject signal

and the SIGOUT signal (nodulated signal) shown in
Fig. 6. The first section fromthe top in Fig. 7
illustrates the clock supplied fromthe cl ock

sel ector 46 to the nodulator 47. The second section
fromthe top in Fig. 7 illustrates the nodul ation
asdbiRe tmsd Wl idnViaehest 85 Asdes)dulstpphi edhddcadihbey,
serial data switch 42 to the nodulator 47. The third
thecenorent omadvd atteg sihgmly. fAdwingstnaties arttenng| GDUT
si gnal csrmdul ated signal) obtained b}_/l perform ng ASK
IRBELRERT JWY GIERAPEMENns cRO Wk tdere byl fheheoduladorsdét i6n

by..the nodul aLi subj ect si |_.indicat in.the
=B 50 el ST Gsiiassfiontial) dhealfea by
ni.pj h ' Lt age e c
PULBLIHMY HLAASARH 9% IPUIUDNRL! 396 Blodkh® BLckne
tyBSPest | Mk | ﬁo&ﬂlété‘c?%% e Rodihgr i alicen signal
subj ect signal is at the | evel, the voltagé of the
aft GAfifestegngl ii.e.)Vcths @s-rikdi aatiedhé ncldge.t hird
section. When the nodul ati on subject signal is at the
L |1dveéhe fhequentiagd thet héoSk GaUApEi diralm the clodk
which is larger than O V and snaller than Vc V, as
selrften @ i(Fifmed) t1 PP -9€cMignand 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 i1s an enlarged view illustrating part of the
modulation subject signal and the SIGOUT signal (modulated
éignal) shown in Fig. 6.

The first section from the top in Fig. 7 illustrates
the clock 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 section 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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Fig. 7 shows that, after ASK nodul ation is conducted
on the clock by the nodul ati on subject signal, the
rising edges and the falling edges of the clock of
the resulting SIGOUT signal can be maintained

al t hough the |l evels thereof are different fromthose
of the clock. Fig. 8 illustrates an exanple of the
configuration of the clock extracting unit 52 and the
signal extracting unit 53 shown in Fig. 4. The clock
extracting unit 52 includes a conparison voltage
segitpat. unit 71 and a conparator 72. The conpari son

vol tage output unit 71 outputs a predeterm ned

t hr eEhotsd TP 2s@RPed thaty thel magémum Yl tagsnpadedhei t h

t he SI signal supplied fromthe NFC interface 12
| mﬁﬁﬁ%@m@ @éﬁgFi E%?le PULFESc ShBUR atBrit fifrgt hj s

.st%%‘l?je.onii the vl ggeyof ré%gec’%lign yvgi gnal, takes - 43 .

ree val ues, such as’ 0, ,Jasindicatéd 1n

'thgemgé$ﬂééidﬁa%hb?9cgiQigﬂgl.EAeaErgggtﬁrngB%i Qﬂ%e§99£gge
THL is greater than 0 and snaller than Vc', for

oEX 8P| EMGOUT k2gndheisonpar,at@r i di 6QPRAras e 8k GQUT
signal supplied fromthe NFC interface 12 through the

SSEECWT. | Mhenwiche mddul 4 thirces lsobdedtils Sappl iied aftr ohet he
conparison voltage output wunit 71 to extract and
levieputthenaodragr ®F obha W GOUEOEAgnal ghamlVe 'Myewhich is
speci fically, upon conparing the SIGOUT sjgnal = wth
LEHET riedngl § 75, T4 it SSPOHR U grial i igieds &p cthe
tﬂi%ﬁ]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
r‘the clock extracting unit 52 and the signal extracting unit
53 shown in Fig. 4.

The clock extracting unit 52 includes a comparison
veltage output unit\?l and a comparator 72.

The comparison voltage output unit 71 outputs a
predetermined threshold TH1, which is a voltage to be
comparedkwith the SIGOUT signal supplied from the NFEC
_interface 12 through the SIGOUT line, to the comparator 72..

In this case, if the voltage of the SIGOUT signal takes
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or equal to the threshold TH1l, the conparator 72
outputs the Hlevel, and if the SIGOUT signal is
smaller than the threshold THl, the conparator 72
outputs the L level, thereby extracting the clock
indicated in the first part in Fig. 7 fromthe SI GOUT
signal indicated in the third part in Fig. 7. As

st at ed above, since, in the SIGOUT signal, the rising
edges and the falling edges of the clock can be

mai nt ai ned, the clock can be obtained easily and
threei selyegnlsudhy asoopavde Ng drite val, CRTisd D ediiitnh thBe
threshold THL. .The signal extracting unit 53

thied uerest dm diigel dpethelatmiegrer8ined tonpelrdlgbTH is
vol tage output unit 82, and a conparator 83. The

JERR et opdiadetle @P6r SBal Y ddiad (Vigé / e AQE| DFRRN e Ve /2.

- i | jed f h i f ,
Chr GG COHB AR SR E PR E e S b e r SoBPH Sy
£E4Y 81 RP§ ¥ Q%ergcetggfotg% pu%aftﬁé §§%%q+1€n%%gg&fth89ﬂe

vol tage out put unit S a pre ermn

th AR duiHIupPhi & #:%mR tHel L88Batl Ps e vOIAHRRr edtpht h

the envel ope signal supplied fromthe envel ope
uliet et aro @ktrhott ied carmpartattae 8Bock Nfidu $heasecoUT
the voltage of the SI GOUT signal takes three val ues,
sigped.as 0, Ve', and Ve, as indicated in the third
part in Fig. 7, the predeterm ned threshold TH2 is

gr e¥PEF PRAF-McCaldyd ¥RAP| ePmBHENVEIef SECGEREANPIEaY he
with the threshold TH1, if the SIGOUT signal is greater than

or equal to the thresheld 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,
fhereby extracting the clock indicafed 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 édges of the clock can be
maintained, the clock can be obtained easily and precisely
only by comparing the SIGOUT signal with the threshold TH1.

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

The eﬁvelope detector 81 detects the envelope of the

SIGOUT signal supplied from the NFC interface 12 through the
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average of Vc' and Vc. The conparator 83 conpares the
envel ope signal supplied fromthe envel ope detector
81 with the threshold TH2 supplied fromthe
conpari son voltage output unit 82 to extract and
out put the nodul ati on subject signal fromthe Sl GOUT
signal. Mre specifically, upon conparing the envel ope
signal wth the threshold TH2, if the envel ope signa
is greater than or equal to the threshold TH2, the
conparator 83 outputs the Hlevel, and if the envel ope
SEEQWRI Lirs smal sepplidanticheetsmieshgl dndddpet ségnal to
conmparator 83 outputs the L |evel, thereby extracting
theeCoRRANSHOr0/ 3subj ect signal indicated in the second
part_in Fig. 7 fromthe envel ope signal of the SIGOUT
57 g CREPRGLEER | YPY'RSe RRERUpaFRLY 2 BHGPUSS A5  The
nﬁh%&@khké §0E9g§tﬂt%%i%égﬁglagggﬁ{ %F% b%e

2L
P oau ating the cloc t'he "o atronsubject signal,

' c@ﬁpaﬁ&ﬁhﬁ@h3@9¥eené@ﬁﬁkﬂ%@ghﬁi %g%g%#ﬁi@f%ﬁ apd %HY?kae

conparing the envel ope of "the signal wt
détwesdiolsd, THS, thbecorp@dbrsegnal can be denodul at ed

into the nodul ati on subject .signal easily and
prednséhys Fge, 9 lthesvohtase tde BleGSNGeUTNaigrtad bakes
output to the SIANIine by the processing unit 54
tRarswTailie Rt gsuah ahdf Vese padtVer om tidicaped niFithe 9
: t]'léllbrlété%g‘ g%stlngg%ee%,ameepggdé@grgixgdl\l tsﬂr%gﬁlo'ldATSHZStiast ed
greater than Vec' and smaller than V¢, for example, the
average of Vc' and Vc.

The comparato; 83 compares the envelope signal supplied
from the envelope detector 81 with the threshold TH2
supplied from the comparison veltage 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 TH2Z, if the-envelope signal is greater
than or equal to the threshold TH2, the comparator 83
outputs the H level, and if the envelope signal is smaller
than the threshold TH2, the comparatér 83 outputs the 1L
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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nodul ati on subject signal supplied fromthe serial
data switch 42 to the nodul ator 47, the SIA N signal
is a signal obtained by coding data into Manchester
codes. When the corresponding data indicates O
(binary), the SIA@ N signal changes fromthe L |evel
to the Hlevel, and when the correspondi ng data
indicates 1 (binary), the SIG@ N signal changes from
the Hlevel to the L level. As discussed above, the
nodul ator 44 (Fig. 4) nodulates the carrier by
Manchies tsfiGOUBdesgndt cos ca myldylakedt hisgrE dgdnesiagindl by
- which is Manchester codes, is sent fromthe nessage
mﬁldﬁéé‘éé%? the cirekskyi ahe geadilafiipahsubieah wignedy| §s

u the SIA@N nal to the nodul ator 44 so that
S?ﬁggéu BN gﬁ&Foféﬁg‘égyse‘?ﬁ PEaIRINECHVF IR TIRIN ERE

e&at}m& eéf%:%e %%EHE{[“ gf%l!l wq1 I %E? hthlpé/s}p 'IfPfZ

I Ca speci e secon arf ?rom

Sﬁa@UfogﬁdﬂélFbgn be4§emghﬁiéﬂgg ﬁESSt$QQn¥§B$§Eya% gﬁb ct

current (nodul ated signal) lowng 1n the antenna 1

.sm@ﬁaltmliyehhﬁspg@@isép}eu cat ed in the first part
. fromthe top in Fig. 9 is directly supplied to the

nmodHigt.oP 44lesidrdteusdd SE6INDsigratli g be output to the
el ectromagneti c waves, which are the carrier, by the
Sﬁ%lmllaztr@r F4the Wswn%mnﬁ hbvelpwenn digh 4.

ref eto Fi §1 %eyc\nre comruni ¢cati on

perf 61 B‘ét%e‘g% Ho8 AP et dc@- T2 tadysthates an
%%ﬁgﬂﬂeqeoqu:gge§f@f1\g 14; glown 'AE F{;%ted an ) L&CEhVELRY

chester codes sent (0]
modulation subject signal supplied from the serial data
switch 42 to the modulator 47, the SIGIN signal is a signal
obtained by coeding data into Manchester codes. When the
corresponding data indicates 0 (binary), the SIGIN signal
changes from the L level to the B 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 message
processor 14, the serial data switch 42 can directly supply
the SIGIN signal to the modulator 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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message processor 14 fromthe denodul ate processor 41
or the data processor 43, the serial data switch 42
of the NFC interface 12 supplies the Manchester codes
to the nodul ator 47 as the nodul ati on subject signal.
In step S1, the nodul ator 47 nodul ates the cl ock
output fromthe clock selector 46 by the Manchester
codes supplied fromthe serial data switch 42 as the
nodul ati on subject signal, and sends the resulting
nodul ated signal to the nessage processor 14 through
ot hel HHGALk ithe Asvé hermSIEOdT cusirgAtl (modul ae sSdhal)
t he nessage processor 14 receives the SIGOUT signa
fsewing riomtihiee anbduhat bt wheroftheh8IBIRC sigrtadr fladéciled in
through the SIGOUT |ine, and supplies the SIGOUT
the ghifst m@rthérepokike esam deéx iFAg - ufi s B mawd lvheuspdhed
ext.racti unit 53. 47 Then, in step S12, the clock
R RIGGF: 480 AGEE £f8 BPOBE i the SI GOUT

' I .the_signal, . extracting unit 53,extracts
P Rt b T3 s eRE SaP T gnky KB he
md@OWSd QQ subject signal. The clock extracting unit

52 then supplies the extracted clock to the

progesskogipidn 94 nafdgtihensigngl fkkagkengo U d. 53,
then supplies the extracted Manchester codes to the

| ohnagessicogmunhcativh gertfbenaddodatdon thebNECt istgnidce

In step S13, the processing unit 54 processes the
ldviichéseelessrier miassisieed fAophewe 91 dhal- éxtracting

unit 53 _
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 31, the medulator 47 medulates 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 S11, ‘the message processor 14 receives the
SIGOUT signal sent from the modulator 47 of the NFC
iﬁterface 12 through the SIGOUT line, and supplies the
SIGOUT signal to the clock extracting unit 52 and the signalr

extracting unit 53.
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.in synchroni zation with the clock supplied fromthe
clock extracting unit 52. Then, in step S14, the
processing unit 54 sends Manchester codes to be sent
to the NFC interface 12 to the NFC interface 12
through the SIG@N line as the SIG@N signal. In step
S2, the serial data switch 42 of the NFC interface 12
receives the SIG@ N signal, which are the Manchester
codes sent fromthe processing unit 54 of the nessage
processor 14 as described above, and supplies the

- recefivad SinGshepi gha) tle tdlectabatpsotassami435or the
nodul ator 44. |If the Manchester codes as the SIG N
exitgaats arlee Bpel ifedmt bhe HELGRtTa spoveéssand 4def saanahe
serial data  switch 42, the data processor 43 decodes
exfhEafEiehettidr 23 68E52F i o*-%éﬂaarci%@ﬁﬁar ¢rdes fzpp the

TR PR B BB L S 1
SSUPRLL o oo o iy OB e8Ik, e

- pYeY¥EeSsing\inGR B3, t BEd Cald isBlgnally e¥8bA8: {he MaRCBESEREN
codes, thereby sending the data corresponding to the
sivbpthesttdre eadescasd NdrehSls@GeN sbgasl té ocHeherbEE€ssing
devi ce that generates the electronmagnetic waves. The
upbduiatasy th7 vodwniation sewdieng shensl GOUT si gnal '
t hroughout wi red conmuni cati on perforned between the
NFC 1T SEEPf atdr 1N RFOCRES HRS MY pro e sEr=9y the

Mggc(gsIé}gk%degfsupplied from the signal extracting unit 53

in synchronization with the clock supplied from the clock
extracting unit 52.

Then, in step 3814, the processing unit 54 sends
Manchester codes to be sent td the NFC interface 12 to the
NFC interface 12 through the SIGIN line as the SIGIN signal.

In step 52, the serial data switch 42 of the NFC

interface 12 receives the SIGIN signal, which are the

Manchester codes sent from the processing unit 54 of the
 message processor @4 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 data, and supplies the decoded data
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there is no data to be sent fromthe NFC interface 12
to the nessage processor 14, the clock itself output
fromthe clock selector 46 is sent to the nessage
processor 14 fromthe nodulator 47 as the SI GOUT
signal. As described above, ASK nodul ation is
conducted on the clock by using the nodul ation

subj ect signal (Manchester codes), and the SI GOUT
signal, which is the resulting nodulated signal, is
sent to the nessage processor 14 from the NFC
tenthef acet i lelyr ddgh ThetiSt GAUEHkeisher Aodey dianglhe, SIBEN
sendi ng the SI GOUT signal, both the data and the cl ock

- S¢gRaherkeriturrldfflt he W mofhuatered42fxem tthe megdadedata

Sl HENTRLEHEERLE PNy
(FER8R88 Ieansog Ly ) SRR SNSRI s

IS el i mnates
stR@i fgethd Qa6aNBEFte i VR it %Bfeaﬁgn&?eﬁ%% bbEs as
message processor 14 by a connecting |1 ne

edi cat ed

thersIGUPRiynal 8o ctioekHo aaviibe NR&: | qurRid-aee $Beto
t he message- processor 14. It woul d be possible that,

elepteatharketdgppiyésng a clock fromthe NFC interface
12 to the nessage processor 14, a clock generator
si mTh&r meguidleo|OcicogEnapas opembingrithe 3YGOPB signal
cont igﬁg I, N éhe nessage .processor 14 so that the

BB sSBIUTL Gt OBe PEpEP HE®Y Hgrwesn the NFC
irgé/éggc%mléaghgnt% %s%a?;leo%léocgggoext altded l}l%ctorr]ceiingly, if
urlt-in cloc generator.

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 meodulation 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 messageA

.processor 14.

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

clock from the NFC interface 12 to the meséage processor 14

~ by using a single_connecting line,.i.e., the SIGOUT line. -

- 49 -




In this case, however, it is necessary to integrate a
gquartz oscillator for generating a clock into the

cl ock generator, which increases the size of the
nmessage processor 14. If the nessage processor 14 is
formed as a SIMcard or a UMcard, it should be
formed as a small device since a SIMcard or a UM

card is small, as stated above. Thus, integrating

a-cl ock generator into the nessage processor 14 is

not suitable. It is thus necessary to supply a clock
Thaé st aéimbsstaee Preocessoto 1dofnam dmeeXFer iatesiagecd2 and
However, if a clock is independently supplied to the .
thEsBaHRAFR REXSHSor414 by tareannactiaghéive mMrdicaredo far
|ine dedicated.faor supplying a clock should be
SBP8§¥%% ¢ ot tHe frﬁﬁg‘sgg% %?%eé%rfaf&. IPohRvdte mepoegE

age. cessor 14 is forned as a SIM50 card, as
p??i?ed agggé, it is desirable that the nunber of
lineg tRa@ eenpesifchd arhe ShVcasd, e pniahge
since the nunber of termnals provided for the S
fean dehies NEQTirR@r fASe diBCits 38k ake¥age ASKodBMHEratluQNai S
conducted on the «clock by using the nodul ation
csodf emtnesiagival sivhhahest gthe cddek) genathitde 45egEligi ng)
nodul ated signal is sent to the mnessage processor 14
be R teedrEn kherpesede prRcssghrt hé SS|taYT thpneeasage
the Sl signal. This e]imnates the need to
PHYOVATHE 4c8ﬁ‘ﬂeg?i PRETITRE dBdP¥RERECF T2 S Myithg@actock
oEh Ot od EQMERSNFE 1) €358 AR Qe e message
processor “14. As a
In this case, however, it is necessary to integrate a

clock
I M

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,
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, if a clock
is independently supplied to the message processor 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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result, the NFC interface 12 and the nessage processor
14 can be connected to each other with a m ni num
nunber of connecting lines. Additionally, since the
SI GOUT signal is a signal obtained by performng ASK
nodul ati on on the clock, the rising edges (positive
edges) and the falling edges (negative edges) can be
mai nt ai ned as they are although the |Ievels thereof
are different. Accordingly, the nessage processor 14
can easily extract the clock having a duty ratio of
RRdyeeel yrdyed ek, ngrt he RAdb1e ghak vhdé hidnber of
predeterm ned threshold. Since the SIGOUT signa
lgortatasbe ateannetirdhest re Tt esrdhbei ngnihifet eince the
| evel s, the nessage processor 14 can easily extract

niREegabh BrHerdet Prgvided direlthse S8M £ard &5 ddmFted.

or C0B1 SETHEorTBOKbY o TRaEoY 8- Phe! sl td on the
. . . f

B R e e i e

cohlS) , WhEdHeOMaYN: £8Ld b LARLRE ReFhOI Med Lstwesnchbe
NFC I nterface 12 that can perform both wrel ess

me 8 8B | ratdedBoaN4 WEF &6l Mgl 6Aatk0Pacs Uth @S o@gh the
communi cation interface for an I C card, and the
SHEQBhgeinepraec 6bs 0B IGWT Hritgnpdr.f ofhéswelbuinates the need

conmunj cation, such as a SIMcard, by a sinple
TEORFPG R GATBECEHRY deviecdgdiertedi £9r 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 other with a minimum number of
connecting lines.

Additionally, since the SIGOUT sighal is a signal
obtained by performing ASK modulation 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 different. Accordingly, the message
processor 14 can easily extract the clock having a duty
ratio of 50 merély 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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by m nim zing the nunber of |ines for connecting the
NFC interface 12 and the nessage processor 14.
According to NFCIP-1, data can be sent at various
transm ssion rates, such as 106 kbps, 212 kbps, and
424 kbps. Wichever transmssion rate is used for
perform ng ASK nodul ation on a clock by data
(Manchester codes), the circuit configuration of the
NFC i nterface 12 and the nessage processor 14 renains
the same. That is, it is not necessary to change the
predetetnioont itgueahodd. of the NFC interface 12 and the
message processor 14 depending on the transm ssion
r at EEhafhé sg| EhRl Begprde Focepsom Hhecaressdgecpr sbesskrck
é é the NFC interface 12 is Manchester codes, i.e.,
a3 @H%JerRnﬁﬁenéaGﬁﬁmcﬁﬂﬂqﬁ} Jat-g BysémQ%ﬁMQﬁfQHéFhod
%Q%mgu §pd when perform ng wrel ess conmuni cation
e 'NFC - 52 interface 12 and an NFC devi ce.

Th'%ﬁ%slOWQrEEecgﬁﬁanfdyH§EEaE§n1@@tﬁbfﬁgyﬂ ﬂtSetween the
electronagnetlc waves, whi are a  carrier, by using

NEDe G csi anaknseniard rpafftcim BBSEag@fre¥sRCcessor 14
as it is and to send the nodul ated signal to the NFC

cofgwircigzatSiognahd sirdd amthmuedeevédn pysidie dsF@ i nt er f ace
12 by wreless comunication are signals obtained by
C?ﬁﬂ#&ﬂQﬁﬁ%&“ ASR?ﬁfﬁRﬁzﬂﬂroﬁnoﬁCaCQEﬁflﬁﬂdlﬁbeu@ﬁﬁgage
chest%r codes (nDduIatlon su %gct signal)

I'n
Pt st it hBA S RGP ZISgHAF e di SO it Bt ﬁi‘lﬁEda%ya

sfﬁ”!é?&“ %9 ASK simp é“égﬂ %u%gtgon g%”%he devices (circuit)

by minimizing the number of lines for connecting the NFC
interface 12 and the message proéessor 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 configuration of the NFC interface 12 and the
-message processor 14 remains the same. That is, it is not
necessary to change the circuit configuratiop 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 is 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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by using Manchester codes, and the SIG@ N signal is
Manchester codes. Accordingly, the conpatibility of
signals sent and received by the NFC interface 12 by
wirel ess comunication with the 51 GOUT signal and the
SIG@ N signal sent and received between the NFC
interface 12 and the nessage processor 14 is high.
Thus, it is not difficult to integrate the circuit of
an existing NFC device into the nmessage processor 14.
More specifically, an existing NFC device is, for

iexefpd@: 13N ahd ear §FCadskyiddhe IhigastiéweldidesFc not
only an NFC interface simlar to the NFC interface 12,

ibterfdso 12 ttanpedulebé stlanttrSAkbhhaic menages which are a
cryptographic keys for conducting authentication or
CBREFSt Yy ugand. trpafIcBANiganlbecrhstign itheefratade
into the ssa rocessor 14. Additionally, the ﬁIGIN
PFPREoTRied o 87 LEndF iEPdiaia SCpd| ENN BIHLAEY FoRREReto
+HE gR)sessor 14 to the NFC - 53 - interface 12
an?@%ee%{l%%lﬁ line used for sending data (SIGOUT
Si gRAbhafl EOMRANCNCIREGEACE e hd BELARESADCI2 by
processor 14 are physically different connecting
witdlesss cAeRAhfc8glyn dme siokal 8t spfaiaRdldyaperEbeming
nmessage processor 14 can be designed w thout
APK amidsdlyibakemgr i eppadancby uhimgeasarnaitegter codes
consi deration, which would otherw se be necessary .
(RpRH add R AYLEPEhaT I ldm alkoRrRirtasHti dhe PREEYT avignal
.to a,SIMSLc rd and_vice versa,by using a.single I|ine,
15 d15PALSENaboVE PAPSFIPERING AT T UG BT ook
b§“ﬂ%ﬂﬁ%cﬂgﬁcﬂQé€é§tégHé%, 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 to
integrate the circuit of an existing NFC device into the
message processor 14. More specifically, an existing NFC
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
SAM 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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In the above-descri bed enbodi nent, as the

comruni cation device that can performboth wred
conmuni cation and wreless conmunication, the NFC
interface 12, which serves as a communi cation
interface performng wreless conmunication according
to NFCIP-1, is used. However, another conmunication
interface performng wireless conmunication according
to the standards other than NFCIP-1 nmay be used.

Addi tional ly, although in this enbodi ment the nessage
iptetésserl 4ndMihehSsepueslias aswdr €dr coamitine ataitan
device, is forned as a SIMcard or a UMcard, it my
(FEGEBR sitedd faemahbe MEFC tyferdhcdel? cko thire message

foregoi ng enbodi ment has been described in the
PE8ﬁ?§§?r %#4 ETEoRMIAT cat H o i erenti ReruRr g% 1d8rPul ar

aLebealons, WeKEE, (LhLocls. 9 sxample ool ond the.o,

I nvention IS a

1438an | BE UALRHNRE Sl 2 &%‘MQ&%%&Q&% r%r::&{]é‘a%%‘éet hat

can perform “both w rel ess conmuhicati o
chandes Uirdo, cBB8kdétetthn CAUNTUAI Gati@No i We' 8d
communi cation. It should be understood by those
ngkessay whenheending tiginalar fous aockdruosidagisn
_conbi nati ons, sub-conbinations and alterations may
ipeRtFacfependi A§M ofe e Singh vilequreepe s usimg 6t Réngle
factors Lnsofar'agbthey are within the scope of  ,the

Libperffe d1EFAPREY oT°Re edifi FaFRRTLE 1 HEMRSSE commugseation

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-1, is used. However,
another communication interface performing wireless
communication according to the standards other than NFCIP-1
may be used.

Additionally, although in this embodiment the message
processor 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 foregoing embodiment has been described in the
context of a communication system including a cellular

telephone. However, this is an example only; and the.
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WHAT IS CLAIMED I S: 1. A communi cation system
conprising: a wired conmuni cation device that perforns
wired comrunication; and a conmuni cati on devi ce that

i s capable of communicating wth both a wireless
comuni cation device that perforns wreless

comruni cation and the wired comuni cation device, the
comuni cation device including a clock output unit
operable to output a clock to be supplied to the

wi red conmuni cati on device, and a nodul at or operabl e
prespetf bnveminpdn tisdepphifdblketys rg davdaekathain am t he
clock by using a signal corresponding to data to be
ipéaorabet eeyfied compunieattion irderifegeathat can perform
nodul ati on subject,signal and to qutput a resulting
PREBurAFete$? difImuni fat iR e dl Tt RRARMHICART onP ey T&1d
including, a clock e acti.ng unit. operable to extract
PREHErS kS S R S s 2 st gnal

eXt FACtI ke BRECAN Sod B EXhbE! skif odmDak IRkl g8
subj ect signal fromthe noddl ated signal, and a
tBROCRSS1 A\ Widi FOREEABRE, tEonHiaRISnENesiBdtndiindftions
subj ect signal extracted by the signal extracting

andi &1 teracicordamayecvbth ddpercliogk cextieatcgredrdppitiements
clock extracting unit and also to. output a signa
a@gr¢tgﬁﬁ”ﬁﬁqﬁ?rpoinsg@ar as they are within the scope of

the appended claims or the eguivalents thereof.
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data to be sent to the conmunication device, wherein
t he comuni cati on device and the wi red conmuni cati on
devi ce are connected to each other by, a first
connecting line through which the nodul ated signa
output fromthe nodulator is sent fromthe

comruni cation device to the wired comuni cation

devi ce, and a second connecting line, which is
different from the first connecting |ine, through
whi ch the signal output fromthe processing unit is
WARt I8 ravhIME® Wered conmmuni cation device to the
comuni cation device. 2. A conmuni cation device that
is capable of comunicating with both a wireless

communi cation device that perforns wreless
communi CafPBRVUBHEE BIGH riyd teBnAORPERtiBF  devi ce t hat

per faorv\ﬂ:"fi":ewi Eg&n&gﬂg{r}! %at ie%@b tﬂ?a%?ﬁ%r- 8%%%2%?12’2? o

device conprising: a cloc ou?p

oMb A s6hock 50 be supplied to the wired
communi cati on device; and a nodul ator operable to

per fochat] ¢4 titeh difitcekeMbntis NPl 88 edmtliicating
cl ock by using a signal corresponding to data to be
wientbdth theiwnelesks commumiication dewioe @smtaperforms
modul ati on subj ect signal and to, output a resulting
Wil sst eamsughedtisthens fheheicetmmirsaticenidevieeide
connected to the, wired comuni-cati on device by,. - 57

a fi'§t CCIHIPGEHEY AREIER RGIMI%h t he nodul at ed

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 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 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
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signal output fromthe nodulator is sent fromthe
comruni cation device to the wired comuni cation

devi ce, and a second connecting line, which is
different from the first connecting |ine, through

whi ch a signal corresponding to data to be sent from
the wired communication device to the conmunication
device is sent fromthe wired comuni cation device to
t he conmuni cati on -device. 3. The communi cation device
according to claim?2, wherein, when the comrunication
dgéei te hoowanit d aheareimynigghierbgeustag a si gnal

obt ai hed by coding data according to _a predeterm ned

codi METRETh 8t GORBMRE 4ate Fatevibet e TS sliged
ommuni cati on, devi ce, the nodul ati on subj ect si gnal
B L B a R By T TP haPa Atk oV Ty 108 he
predet er gi peds codiNg &, oginé‘nﬁufcﬂﬁgths Rah the moduj ated

corresponding to the dafa to be se romthe wre
SEGREUNGCEItOFreaY ERE heduldi@ CaRNYBheat&m wavice is {
al so a signal obtained by coding the data according _
cbomiiniec i iete derttaeto cid g el kofimudi caft comuasviieat | and

met hod for a communi cation device that is capable of

communi cat $&ePid denbeching wird egdhichoipudi E8erent from

device that perforns, wreless communication and a

ERR r el Yo mtBReEAL Pt thssi dPTonalR pRiFrihe \itoeal oggput

nication,. the connunication device including a
P DI SSE APY Gy A6 8505 GaPPUErS BIsk to

communication 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 a wired communication
device that performs wired communication, the communication
device comprising:

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

a modulator operable to perform amplitude shift keving
modulation on the clock by using a signal corresponding to

data to be sent toc the wired communication device as a

modulation subiject signal and to output a resulting

modulated signal,

wherein the communication device is connected to the

wired communication device by,
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be supplied to the wired comruni cation device, and a
nodul at or operable to performanplitude shift keying
nodul ati on on the clock by using a signa

corresponding to data to be sent to the wred

conmuni cation device as a nodul ati on subject signa

and to output a resulting nodul ated signal, the
communi cation nethod conprising the steps of:
perform ng anplitude shift keying nodul ation on the
clock by the. nodul ation subject signal to output the
nodul at ed Sigsalcdynartiing 1hee nbdtdaitorvhisenthegnddidated
nodul ated signal to the wired comuni cati on device

st ERalgPR YUY ristore Shresedwptiomaé st keotghramitdie t he
nodul at ed signal, output fromthe nodul ator is sent
CPIBRt PR ToMRTACEaF P ol @i &tites FomMPHBLIGREERD device, and

conmuni catjon device; and recei Vi he si |_sent

from t he® wf P COTRIREEATY oht Mtre TS Ao laht & Sl gha™

tRONPELL4 %n{n!e'&%in?hiﬁtfb,' chxﬁ!oh%,ﬁf Gt cnfromdhg first
connecting line, through ich a signha correspondi ng

cbPréichdidgheosantafl tO&md Renw Fedm ERATMNMLAL i ON
device to the communi cation device is sent fromthe

coymmueth cadrionn deat tent o ettieCc @ohbuthea t bomuddwiatkl da sent
device. - 59 - 5. A wired communi cati on devi ce that

e ftdenwinedegompeniheaiiicat deniaet ho atbomammuoacs bion
device that is capable of comunicating with both a

de¥¥% ess conmuni cation device that perfornms wrel ess
communi cation and the wired comruni cati on

3. The communication device according to claim 2,
wherein, when the communication device modulates a carrier
wave by using a signal obtained by coding data according to
& predetermined coding method to send the data to the
wireless communication device, the modulation subject 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 also a signal obtained by coding

the data according to the predetermined coding method.

4. A communication method for a communication device
that is capable of communicating with both a wireless
communication device that performs wireless communication

and a wired communication device that performs wired

_58 ._




device, the wired communi cati on device conprising: . a
cl ock extracting unit operable to extract a cl ock
froma nodul ated signal which is obtained by
performng anplitude shift keying nodul ation on the
clock by using a signal corresponding to data as a
nmodul ation subject signal and which is sent fromthe
comuni cation device; a signal extracting unit
operable to extract the nodul ation subject signa
fromthe nodul ated signal; and a processing unit
copepabtatien,process the nodul ati on subject signal
extracted by the signal extracting unit in accordance
wi t hERhEFTakcakipacdeai ey imgdudingk extracting unit
and al so_to_output a signal corresponding to data to

be 'sentatﬁl? TWkimMCAt BREHRRATEC RHEPBFnt REPCK to
pY! LM EOLATY GALT 00, JEVEGHnL:S SRUAChER d0 0P
co y, a fti |dg

I cati on device 'st connec I he

through whisdythe meguk-abed téiMOﬁﬁusﬂaiiéﬁgén deee

conmmuni cation device is sent fromthe conmnunication

kegvh g anddullaie ol 6:20: 16O MBILBYIC &yl QB1A§VA Gaigrand a second
connecting line, which is different from the first

cevneerdridigal tnedatdrioudie whinth tbhehsiginald cwimpenifabion
the processing unit is sent fromthe wired - 60

deBhRtT At FeAtHeYi e IPTard eéamahi an iton c¥EPEe2 6. A

89 t.nicatio hod f ar a_mﬁred comruni cati on _device
TRACS FOFRL 0TS Gt S APEr PR A 1gn. method
cﬁﬁ?ﬁﬂﬂﬂﬁ?%hgnsﬁgﬁgcékghal i s capabl e of communicati ng

performing amplitude shift keying 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
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

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.
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both a wirel ess comuni cati on device that perforns

wi rel ess comunication and the wired comruni cation

device, the wired comuni cation device including a

clock extracting unit operable to extract a clock

froma nodul ated signal which is obtained by

performng anplitude shift keying nodul ati on on the

clock by using a signal corresponding to data as a

nodul ati on subject signal and which is sent fromthe

conmuni cati on device, a signal extracting unit

oper apl en v vl ERGinuhEat M0 WeAtiiceN taHb] BEt F &ingnab red

fromthe nodul ated signal, and a processing unit

copenabtation priodess cohpumbchit adn alevidlej ébat signmipable of

extracted by the signal extracting wunit in accordance

oRmEni pat Brd ol tdx drkbt advbre s davemniestiertdavgcenithat
al so to output a signal] corres ondLngdto dat.a

an . 0
Pﬁéggé%f VF AR S GOTHRESR TP & d&e fged communication

SQIUN 2t .00 PGl comri sl nashe steps ofi.
rece|V|ngt e nodulated si‘gnal romthe co I catlon

devige it RgWhEed, & QNI SRt LR deyi ger thoWdRi8ck
first connecting Iine through which the nodul at ed

febgnal meiipited SAGARL heh LM ickRaliaBddeyY | s fegmient ;

- 61 extracting the clock fromthe nodul ated signha
abplibede dlodk doetyiagtmodplatiitonawa eker attehngyt eing a
modul ati on subject signal fromthe nodul ated signa
Sb?“@%m?%ﬁ%ﬁﬁQOH@%PEaé?ié%falﬁﬁ ® MeAdlsbhen ngltiretssgaRpL

output fromthe processing unit from
and which is sent Trom 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 output a signal corresponding to data to be
sent to the communication device,

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

a first connecting line.through which the modulated
signal output from the communication 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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the wired communi cati on device to the communi cation
device through a second connecting line, which is
different from the first connecting line, through
whi ch the signal output fromthe processor is sent.

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 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 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 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 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 to the communication device
through a second connecting line, which is different from
the first connecting line, throﬁgh which the signal output

from the processor is sent.




