2 Septenber 2005 DESCRI PTION CHI P FOR NON- CONTACT READER/ WRI TER HAVI NG
POWER- SUPPLY MANAGEMENT FUNCTI ON Technical Field Thggﬁ&gﬁg& ?§vent|on
relates to a sem conductor integrated-circuit device re particularly,
the present invention relates to a sem conductor integrated-circuit device
havi ng i ncorporated therein analog front-ends for use 10 with-a data
carrier and/or for.-use with an information processing apparatus for an
external data carrier. Background Art A method in which a non-contact IC
card is introduced 15 into, for exan%l arailroad ticket gate system and
- is used .when passing through the tlcket gate has begun to be put into
practical use. Fig. 10 shows an overall configuration of a non-contact |IC
and a readerIMW|ter devi ce for DES&HIAGAGNI ting this non-contact |C card. .
In Fig. 10, 2.0 .'reference nuneral 200 denotes a reader/witer (R'W
deV|ceCHéﬁdFﬂ@f@ﬂ@n@@Nﬁ@ﬂﬁrQEAB@B/@@ﬁﬁﬁesHaVﬁUﬁ-E@WE&C@UPBIdard Reference
nuneral 201 denotes a nodem reference nuneral 202 denotes a CPU,

r ef er eHEEAGEMENE| FEHSTdEONot es an oscillator, and reference nuneral 204
denotes an antenna. Reference 25 nunmeral 301 denotes an antenna, reference
nuneral 310 2 Septenber 2005 - 2 denotes a rectifier, reference nuneral
31%5de@8Eﬁﬁlﬂa§'9§%1d reference nuneral 313 denotes a capaC|tor ref erence
numer '

The present.invention relates to a Semiconductor
integrated—circﬁit device. More psrticularly, the preSent
invention relates ro.a.semiconductor integratedmcircuit
Idevice having ineorporated therein analog front-ends for use

10 with a data carrier and/or-for'USe with an information

processing apparatus for an external data carrier.

Background Art
o A,method in whlch a non-contact IC card is 1ntroduced
‘153 1nto for example, a rallroad tlcket gate system and 1s used
"{when passing through the tlcket gate has begun to be put
‘lnto practlcal use T-figr 10 shows an’ overall conflguratlon
1of a’ non—contact IC and a reader/wrlter dev1ce for
Aread;ng/wrrtlng thls nonfcentact IC‘card. In F;gsrld}-'
zqznreferenCe'nuﬁerel ZOQ denotes a_reeder/@riter:(R/W)Zdevice;
iana:reference_numeral 306 eenetes.a'nen—eentect iC'eard; |
jiReference'nu@eral ZOi denotes a modeﬁ'rreference nnmerai'é02
denetes'e CPU reference numeral 203 denotes an’ oscmllater
-and reference numeral 204 denotes an antenna nReference

25  numera1-301 denotes anfantenna,'reference numeral 310




320 denotes a nodul ator, reference nunmeral 322 denotes an i npedance

device, reference nuneral 323 denotes an FET di ode, 35 geptepitenegomuneral 330
denotes a high-pass filter (HPF), reference nuneral 331 denotes a
capacitor, reference nuneral 332 denotes a resistor, reference nuneral 340
denotes a regul ator, reference nunmeral 350 denotes a denodul at or,

"reference nuneral 360 denotes a sequencer, and reference 10 nuneral 370
denotes a nmenory. The R/'Wdevice 200 and the IC card 300 of Fig. 10 form a
non-contact |1C card systemin which data is transnitted and received to and-
fromeach other via each antenna. such a non-contact |1C card systen1 t he

non-con C rd 15.. 300 re tlfles car e npdul at d in
accorda%%%gm% hgfl%%%h$§%lbn dE TH5mM %Wﬁf%i@éh%@*%é'%%% n hﬁ%%r to
gener at agg?s voltage as_power for_the jnterna
CPU an %I rc%%%és{orllﬁsuc 2 e&’%&ﬁ%?é Clisga % al1 y, f renc?t%%%elae%tl fied

by the segtiticr.3. dalqnééuﬂlt 34 ‘Sd%ﬁ@e %Lﬂﬁeeﬂaef e%%%%%}a%&s&ghby t he

regul ator 340, supp e sequencer hand,

si gnal {gs&hyed: bd'ex;ﬂ?e ant £aRA:30d hsmeﬁgfogiybaasﬂolexst he Fg?'mdq.lold%t or 350

and is supplied to the sequencer 360, where a predeterm ned process is.

- per or negl Rt @O Mumldies P PeShath 285 dat @yH-Sd£CoF deds i nwm remory 370:. 2
Sept ember 2005 -3 Furthernore, when responding to the R Wdevice 200, in
t he nonetadatde |rfﬁn€e?}j’ﬁ 30, ddin it & praeRsSest b-dherence numeral _'
332 denotes a resistor, reference numeral 340 denotes a B
‘regulator, reference numeral 350 denotes a demodulator(
reference numeral 360Adenotes a sequencer, and reference
10 © numeral 370 denotes a memory
The R/W dev1ce 200 and the Ic card 300 of Flg 10 fOrm
a non~contact IC‘card system in’ Whlch data is transmitted
,-and received to and from,each other'via each antennaﬁ ;In
such a non—contact IC card system, ‘the non—contact IC card -
'15_‘300 rectlfles a carrier wave modulated in. accordance w1th
_ transm1551on data from the R/W dev1ce 200 in order to
generate a .DC voltage and supplles the voltage as power for
the 1nternal CPU and c1rcu1ts such as the memory | _- |
Spec1f1cally, the voltage rectlfled by the rectlfler 310 1str
20 _regulated to a predetermlned voltage by the regulator 340
-'-;'and 1s supplled to the sequencer.360 On the other hand all
.l51gnal recelved by the antenna 301 1s demodulated by the_-zt'.
demodulator 350 and is supplled to ‘the sequencer 360 whereg :

a predetermlned process is, performed thereon , The processed

25" data ;s recorded in the'memory'370;




sequencer 360 is nodul ated by the nodul ator 320, and the data is
transnmitted fromthe antenna 301. The signal received by the antenna 204
of the RRWdevice 200 is denodul ated by the nodem 201, and the signal is
processed by the CPU 202. In such a non-contact |1C card system 1C chips
used in a non-contact IC card are formed into one chip dupddaddr CaEssi ng,
a carrier wave froman external reader/witer is rectified to .generate a
DC vol tage, and the voltage is used asgpower for the internal CPU and
circuits such as the nenory. On the other hand, a nobile comunication
device having a so-called IC card function, such as a data carrying and
processi ng funct.ion, incorporating an integrated circuit in__a nopile

communi cat i la%?ﬁ%ob s HOER, HUPUEEDY HoRevdte REPeddvics edPPzi ddt neans
embodi e . T B G0l ST ertATnl DS cePhadi i alAACRRRe T et (31 a
e R Y Ay Tt
el og 17 ot anas For Berh ame AEEERIABLE" [ THEPRELREL FLbedrka by €

appar atise SHEPReASaa 20RA0SF / Whbt @f/1Rr & SePpbepbers 200R,ad140sd abled Hes
realized. In accordance with a first aspect of the present 1nvention,

there ingodumoVioded ahcs afieC (AdRLION s phregkaked bsi tadi tpdexyxe conpri sing:
rectifying means for rectifying a
In such a non-contact IC card system, IC chips used in a
non-contact IC card are formed into one chip by MOS processing,
a carrier wave from an external reader/writer is rectified to
generate a DC voltage, and the voltage is used as power for
the internal CPU and circuits such as the memory.
On the other hand, a mobile communication device having a
so—-called IC card function, such as a data carrying and
processing function, by incorporating an integrated circuit in

a mobile communication device has been, proposed. However,

specific realizing means have not been made clear.

Disclosure of the Invention
In an example embodiment, in a portable terminal device
having an IC card function, a power supply obtained by
| rectifying a carrier wave and an external power supply are
switched seamlessly, the power supply 1is installed in the
portable terminal device, and a semiconductor integrated-
circuit in which analog front-ends for both an IC card and an

information processing apparatus such as a reader/writer are




carrier wave received by an antenna; generation neans for generating a
first power-supply voltage on the basis of an output of the rectifying
nmeans; and sel ection neans for selecting one of the first power-supply

vol tage generated by the generation nmeans and a second power-supply
voltage supplied froma battery to generate a power - SURRIRt ae@drage) ofsor
operation, wherein the selection neans is configured to select a
power - supply voltage for operation saohat the first power- supply voltage
is selected when the second power-supply voltage is equal to or |ower than
a t hr eshodtch Maldie,s anghtiked.second power-supply voltage is sel ected when
the second power- supply voltage is equal to or higher than the threshol d
val ue and am i ns¢ecorcdandet owbpkr ake ifii@ocorageet W 6h athpr egeteefanitned
function is given. In the exanple enbodinent, in a case where the second
power - supfsnt vasl t agehése egiml poovidaidgher skancandpoédet erimteedtatdeshol d
val ue, the selection neans may select the second power-supply voltage as a
power - SUFPTUL ofledgee cogviriedngsr e bkybrg weanan fdist Feetidring a
operation. in accordance with a data carrying and processing function for
per f or HAFF SGmiAVEat FBREWER W eter ARIECPREOr n@EReR2 t bPBcERAy dFar at us

i i wh i t ti f 2 t 2005 -5- ti i
5 VSR, Rhhen op | sty ionof 2 SopLenter 200 Lap oReLALIOn N,
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realizing~a data carrying
selecting one of the first power-supply voltage generated by

the generation means and a second power-supply voltage

supplied from a battery to generate a power-supply voltage for

operation, wherein the selection means is configured to select
a power-supply voltage for operation so that the first power-
supply voltage 1is selected when the second power-supply
voltage is equal to or lower than a threshold value, and the
second power-supply voltage is selected when the second power-

supply voltage is equal to or higher than the threshold value

and an dinstruction to operate in accordance with a
predetermined function is given.
In the example embodiment, in a case where the second
power-supply voltage is equal to or higher than a
- predetermined threshold value, the selection means may select
- the second power-supply voltage as a power-supply voltage
required for operation when an instruction of operation in
accordance with a data carrying and processing function for
performing communication with an external information

processing apparatus is given or when an instruction of




processing function, and a function section for perform ng comrunication
with an external data carrying and processing nediumnay be fornmed by one
chip. In the exanpl e enbodi nent, the sem conductor integrated- circuit
device may further conprise control neans, disposed between a connection
point of the rectifying means and the generation means ok &ngLOUEH Ny
point, for controlling the swtching of an operation comunication

medi um signal is electrical the second The a switch in accordance with a
signal instructing in accordance with a function for performng wth an
ext er nabpelat aicar r yhng aand rpiaeees Siwig-lIcon r ofuregasnmaydrur paffotiiengw t ch
when the supplied, and may prevent an inflow of | eakage current by the
gener at¢onnwebest igwhi el tbecam s ediernadowdatsupp nrwiold agedi petertiody by
the selection neans, as a power-supply voltage required for operation. The
seni cofRRY SR IntEgreted-circuit device may further conprise clock
extraction nea for, extracting a_first clock on the basis of the carrier
wave: clock ‘ge GIoR n§§ﬁ§ngr feenerert g sécofidtal dekErahad clagik

sel ection neans for S%Lecting as a Io%k used a%.an oper ati on_ref.erence,
one of Processing function, hd "a ~ function section for performing

communication with an external data carrying and processing
medium may be formed by one chip.

In the example embodiment, the semiconductor integrated-
circuit device may further comprise control means, disposed
between a connection point of the rectifying means and the
generation means and a grounding point, for controlling the

switching of a switch in accordance with a signal instructing

an operation in accordance with a function for performing

communication with an external data carrying and processing

medium. The control means may turn-off the switch when the
signal 1is supplied, and may prevent an inflow of leakage
~electrical current by the generation means, which occurs when
the second power-supply voltage is selected, by the selection
‘means, as a power-supply voltage required for operation.

The semiconductor integrated-circuit device may further
comprise clock extraction means for extracting a first clock on
the basis of the carrier wave; clock generation means £for
generating a second clock; and clock selection means for
selecting, as a clock used as an operation reference, one.of
the first clock extracted by the clock extraction means and the

second clock generated by the clock generation means. The clock




the first clock extracted by the clock extraction neans and the second
cl ock generated by the clock generation neans. The cl ock 2 Septenber 2005
-6 selection nmeans may select the first clock as a clock used as an
operation reference when the first clock is extracted by the clock
extraction nmeans, and may select the second clock as & ég(ﬁ%&ﬂﬁ¥u§qﬁ% an
operation reference when the first clock is not extracted y the clock
extraction nmeans. I n accordance with %}gecond aspect of the present

invention, there is provided a portable termnal device conprising: an

ant ennage Bobai 418 Yo ards SRFY COBAUEL Ok HeNtOGIAL @dro Ol redi & kAekwdiRgd as
rectifying nmeans for rectifying a carrier wave recelved by the antenna;

gener atdwrope@adtsi SiorrdRneirdd Rheh HhHd Sti ROWeTcsUPAlsy 4t dage Dbyt hddasi s
of an output by the rectifying neans; and sel ection nmeans for selecting

one of d¢heckféexstapboien- seppky \wld ageygerdratedtiy sbeogénelatkoasnmeans
and a second power-supply voltage supplied fromthe battery to generate a
power - stigptly ussklt ageafiorpepat aon orefatrra whiehe theelfagsitomipgdng s 1ot
configured to select the power-supply voltage for operation so that the
first potieracifshlyy vdla ageock exddasdtiad Wisast-he second power - suppl y

vol tage is eqyal to o | oner than a threshold value, and the second

power - suppl yI vatg I el BEtRd IheRSERRIseeBREChoWEE- siifisl y RFGISSEde i s

|t hi gh h h h hol. d | [ [ .
' acco HATEE A h W greaeter nPRGH FeiRct FonPPE LgPyEn. CEREd ASVAh 1 h o

anlt Lg o 1 nd: e Pr&seiinL ) NYepLiPhry !t NET ekt BHAYLARY A rtelf auRnt
| circult including: rectifying means for rectifying a carrier
wave received by the antenna; generation means for generating a

first power-supply voltage on the basis of an output by the
rectifying means; and selection means for selecting one of the

first power-supply voltage generated by the generation means

and a second power-supply voltage supplied from the battefy to

generate a power-supply voltage for operation, whexrein the

selection means is configured to select the power-supply

voltage for operation so that the first power-supply voltage
is selected when the second power-supply voltage is equal to or
lower than a threshold wvalue, and the second power-supply
voltage 1is selected when the second power-supply voltage is
equal to or higher than the threshold value and an instruction
to operate in accordance with a predetermined function is given.

In accordance with a third aspect of the present
invehtion, there is ©provided a settlement method for

performing a settlement, which occurs as a result of a




performng a settlenent, which occurs as a result of a 2 Septenber 2005 -7
predeterm ned transaction, with a portable term nal device conprising:
rectifying neans for rectifying a carrier wave received by an antenna;
generation nmeans for generating a first power-supply voltage on the basis
of an output of the rectifying neans; selection neans,fer,sghsetirgone of
the first power- supply voltage generated by the generation neans and a
second power-supply voltage supplied_§jon1a battery to generate a
power - supply voltage for operation; and storage nmeans for storing noney

i nf or mepredeBSrRiMEgdet &{MBNedi dd ansaatd o3  Bhiregblkhersghi heredewRidod
conprising: a communication step of performng communication with the |
por t abl ecriyer 1é Ned : dendcad fyimg eadang step ofediciatliingy t ke aepeyeinfdwat i on
stored in the portable termnal device in the process of the communi cation
step; anckaisedtbenemtastemaf @gendostoag meset tfenmepnamtiey daSisstof the |
noney information read in the process of the reading step. In the exanple
enmbodi reewertsuphey senliteard et ghe baségr efedncputpit dévike oécthevinmesent
invention and in_the sem conductor integrated-circuit device provided in a
por t abl®Beaner nEAARCHEPRc@caa s ckef vealearingr ongy 0¥ sthectfilfisdd PAgs T st
power -supply voltage is generated on the basis of the output. thereof, and
one of THPHENEPLERdE f PREETBEREr PYuFHS Y ERe AMdMeRRE SRFplA EADNd

R AR EN e S G R S PR e VR
a thre?g%%é&—supply voltage for operation; and storage means for
storing money information as a predetermined transaction
price, the settlement method comprising: a communication step
of performing communication with the portable terminal device;
a reading step of reading the money information stored in the
portable terminal device in the process of the communication
step; and a settlement step of performing a settlement on the

basis o¢f the money information read in the process of the

reading step.

In the example embodiment, in the semiconductor
integrated-circuit device of the present invention and in the
semiconductor integrated-circuit device provided in a portable
terminal device, a received carrier wave is rectified, a first
power-supply voltage is generated on the basis of the output

- thereof, and one of the generated first power-supply voltage and
the supplied second power-supply voltage 1is selected as a
power-supply voltage required for operation. When the second

power—-supply voltage is equal to. or lower than a threshold

value, the first power-supply voltage is selected as a power-—




value, the first power-supply voltage is selected as a power 2 Septenber
2005 -8- supply voltage required for operation. Wen the second power-
supply voltage is equal to or higher than the threshold value and an
instruction to operate in accordance with a predeterm ned function is

gi ven, the second power-supply voltage is selected as; asiav@ibSHRRI05

vol tage required for operation. In the exanple enbodi nent, in the
settlement nethod noney information which is comunicated with the
portable term nal device and is stored in the portable term nal device is
read, sunsbhy setlteg@ntetsipedf ooredpepathenbasimedf thie deashdpRier-
information. Brief Description of the Drawings Fig. 1 is an overall diagram
i |l ustraupply avolcket gat equsyisttemdmn hhjlodr atbehl dhar tghlremstodild ardlivest
enbodi nent of the present invention is used as a non-contact card. Fig. 2
is an ca&dal lendi aghabruttienr ationg apersket ghte asystreanice whvthha a

cel lul ar phone of the first enbodi nent of the present invention is used as
a readeR7SHs iFMIRSA cefurppglon showsdavednfi §lieat iSGradd a RaxQiBPhone
having a _.reading/witing function of the first enbodi nent of the 2

Sept enbE L GRS 6|Ses%‘ﬁ3re?ﬁg@nta}son? AP SHRAY a Aldadfar teaBiredl @l ng
one of three . operation nodes of the cellular phone of the first
enbodiﬁﬁﬁr{%“¥ﬁe present invention.

In the example embodiment, in the settlement method money
information which is communicated with the portable terminal
device and is stored in the portable terminal device is read,
and a settlement is performed on the basis of the read money

information.

Brief Description of the Drawings
Fig. 1 is an overall diagram illustrating a ticket gate

system in which a cellular phone of a first embodiment of the

present invention is used as a non-contact card.

Fig. 2 1is an overall diagram illustrating a ticket gate
system in which a cellular phone of the first embodiment of
the present invention is used as a reader/writer device.

Fig. 3 shows a configuration of a cellular phone having a

reading/writing function of the first embodiment of the




Fig. 5 shows a carrier-wave rectification circuit and a logic circuit of
the cellular phone of the first embodi ment of the presRpteridtyeodson. Fig.
.6 illustrates control logic of a switch SWwen of the first enbodi nent of
‘the present invention. 10 Fig. 7 illustrates control logic of a switch
SWont of the first enbodi nrent of the present invention. Fig. 8 shows a
carrier-wave rectification circuit and a logic circuit of a cellular phone
of a second enbodi nent of the presenta 4 nvention. 1.5 Fig. 9 illustrates
control logic of a switch SWof the second enbodi nent of the present
invention. Fig. 10 shows an overall confi-guration of a conventional

non- cont act g9rd and a reader/witer device for reading/witing the

non- - cantact: card. - 20 Best Mode for Carrying Qut the Invention. First

Enbodi ment. _Eig. . _i n_overal i.agram. .l ust.ratin i,cket gate system
in which a gé‘fgl'uléars‘h%r‘?%ng \gﬁgg'chﬁggt,%rﬁag’ﬁlﬁé:n o Of% %t%et%prreeesent .

! co A 't A . Fi mber 2005 - 10
| nvent i fastl%%e%d;o[sesi‘ Odfg:h%o'ﬁeai‘i%lc%:ﬁrﬂaul}éa& p{fo g%h%zfrcﬁ?ﬂ ember

1, reference nuner enotes a. aving a card operation

functi Qi JRIRANGE NHERAl 04 defRlas &, ticket gate provided ina -
station, etc. Reference nuneral .106 denotes a reader/witer device having
' 3 rgading/w@&glng sBBQQtEOGarEE@¥Ld§@eiQe%&%f&k%%ﬁbng%ﬁﬁt%gﬁ:aB%f%fence
| logic circuit of the éellular phone of the first embodiment
of the present_invention. .
Fig,.6 illustrates'coﬁtrol'logic of_a switch SWén of
the first émbodiment of the present'invention.
1d | Fig. 7 illustrates cbntrol-logic of a switch SWcont of
fhe first embbdiment of the p#esent ihventidn;' 
Fig. 8.show§ﬁa caﬁrierfwave_rectifi¢ation‘circuit and a .
rlogic.circﬁiffbf:a cellularrpﬁone-of.é'seéond embodiment of
| the presénf_iﬁvention.
15 - Fig. 9'iiiustrat¢s confrbi ibgié bf.é switch,SW of the;,
. :Sécond emquimepﬁ of thé‘pfeéent inveﬁ£ioh. | | |
Fig; lO shoWs‘aﬁ'overéll confiégfation‘bf‘é_'_
'conventionaithn¥¢oﬁtéét card-andja-readérfwriterfdévice‘for'
A teadihg/ﬁritiﬁg~the ﬁop—éoﬁtaci'card;: | |
20 R '
Aﬁ“. Bes£ Mbdé‘fdf Cé:rﬁiﬁgrbut;thé InVeﬁtiéﬂf
""lFifSt.Embodiﬁeﬁtf.' o | |
| Figl iﬁié anfbveréli-diégram illﬁétréﬁinéié ficket gatér
V‘éystem in which a céliularzpﬁéﬁé-Of.a:fifstrémbodimeht of

25 “the. present iﬁﬁeﬁtion is used as a non-contact card. . 'In:Fig.




nuneral 108 denotes a closed ticket gate passing plate. Reference nuneral
110 denotes an open ‘ticket gate passing plate. Nextp dehRniderbBbs 9ate
systemof Fig. 1 will be .10 described briefly. A user, carrying the
cel l ul ar phone 102, approaches the ti.cket gate 104. The reader/writer
device 106 disposed in. the ticket gate 104 detects that the cellular
phone 102 of the user has reached the ticket gate 104 and perforns

communi cation with the cellul ar phpnf0192.. - 15 ~When nutual authentication
(for exanple, a settlenent . based on noney infornmation.stored in the

cel lul ar phone 102) can be. confirned, the ticket gate passing plate 108 is
driven, - and the ticket gate paSS|ng plate 108. is opened as shown at

r ef er edoe referengle 1roerli 4.02mdlens tias Foss 1 fomhdne dserimD & o pass
through.the ticket gate 104. systemin which a cellular phone of the first
enbodi FERE GPerRE ipne SaRc tinvent Fef srengsedureral ddferdandtesr adevi ce- .

Fig. 2, reference nuneral 102 denotes. a. cellular phone 25 haV|ng a

r eadi ngA®FEL ﬁ&%ﬁéﬂvaﬁiedaépeeeﬁéetﬁ%r &ter20 Ref exgicanpeinersds -- 11

- denoteZO% gF ont act ard Ref er ence nuneral - 121 denotes a base-station
~ant enna°REFEPERCE nﬁﬁ@ ar T?itedeﬂﬁﬁe§eaQﬁﬂﬁq93%uﬁﬁﬁﬂtW%ﬁWQﬁty%ﬁmork

Reference nunera not a.control ter provided in the central
-S|t€ EUEFEloﬁefgfgﬁéé %u 15&05550 @3‘ é ‘a B&6nnected to the

_ControhuﬁggBHtT681%%notes a closed ticket gate pa551ng plate
Reference numeral 110 denotes an open ticket gate passing
plate

g Next, the tlcket gate system of Flg 1 will be
.10 .deSCribed briefly' Aruser carrylng "the cellular phone 102
| approaches the ticket gate 104 . 'The reader/wrlter devrce -
~106 dlsposed 1n_the tlcket gate 104 detects that the
-lvcellular phone,IOZ of the‘user has reached_the tiCket‘gate
104land performsrcommunication'with the‘cellular phone 102,
15 When mutual authentlcatlon (for example a settlement based,
on money.lnformatlon stored in the cellular phone 102) can :

’1f be conflrmed the tlcket gate pa551ng plate 108 1s drlven

- and the,tlcket;gate_paSSIng'plate 108 1s opened as shown—at
, reference'numeral 110- This. makes 1t p0531b1e for the user
| 20: to pass through the tlcket gate 104. -

| Flg 2 is ‘an overall dlagram 1llustrat1ng | settlement

system in Whlch a cellular phone of the flrst embodlment of?
the_present-lnventlonlls used-as*a-reader/wrlter dev1ce;- in -
hFig 2, reference numeral 102 denotes a. cellular phone |

25 ‘hav1ng a readlng/wrltlng functlon _Reference_numeral 1290




Next, a reading/witing operation. performed by the cellular phone 102
with the non-contact I1C card 120 in the settlenent 2 w |
.be described briefly. For 10 exanple, when an annunt§§%$§ﬁggﬁggggp0|nts
~recorded in the non-contact'l G card 120 becones snall, the cellular phone
102 reads poi nt information recorded in the non-contact tC card 120 in
order,. to recognize the ampunt-of the shortage. Wien the points recorded
in the non-contact I C. card 120 are 4.5 insufficient; the cellular phone
102 accesses the control conputer 1 via the base-station antenna 121 and
t he nmobi |l e conmuni cation network 122, obtains points therefrom and wites:
the obt ai ned points.into the non--contact . I Ccard 120 by using the
readlﬂgﬁwﬁﬁﬁlﬁgnp@n€PP§ﬁCt 20 cardNexRefgrgaser ppmesali 42di ven of a-
configuration 'of.  the cellular phone 102 of the first enbodi ment of the
pr esenflePRFE[t PBoRakavERGtiRe aB&¢ENdesc ReBegereadragrReilt tdg functi on.
Fig. 3 shows an exanple .of an internal. configuration of an | C_provided
'|n3|dedeﬁ8t8é|PumaPlaﬁoﬁ@mssnlféslaecaeaWHgkto RRESPPBSENPUMRTERt i on havi ng

. 2 S b 2005 - 12 di / t f t 3, | C 300
?ornedﬁgge BB b sPa RuREDFEA e BOTPEESROBE o8 BB horhe! ErRt Lrdusttan 'S

500, _and trol 600. d funct tion 400,
%@%mwﬁhéﬁ%%%§C%%%%ﬁse%ﬁ%eﬁ%%%%ﬁﬁ?1m )

A_and thlg yay Cb%tgg&pggmﬁgtgrpoggr supply_control circuit

Next a readlng/wrltlng operatlon performed by the
cellular phone 102 with the non-contact IC card 120 in the
settlement system of Fig. 2 will be described brlefly. For
. de' example, when'an'amount of'boarding pointsdrecorded in the

-non~contact'IC'card 120 becomes small‘ the Cellular phone

102 reads p01nt 1nformat10n recorded in the non contact IC
card 120 in order to recognlze the amount: of the shortage

‘When the.p01nts.recorded in the non-contact IC card 120 are
dl5'linsufficient the'cellular phone'ldz accesses the controlr

*-computer 123 via the base statlon antenna 121 and the mobile

:communlcatlon network 122 obtalns p01nts therefrom andl

wrltes the.obtalned p01nts 1nto the non~contacthC card‘120a

.by u31ng the readlng/wrltlng functlon | |
.'.20 N Next a descrlptlon 1s glven of a conflguratlon of the
| lcellular phone 102 of the flrst embodlment of the present f?
| 1nvent10n hav1ng the above descrlbed readlng/wrltlng

functlon Flg 3 shows an‘example of an- 1nternal
conflguratlon of an IC provxded 1n51de the cellular phone

f125,-102 accordlngutorthe present ;nventlon.havlng a




138 via a series regulator 133. The power-supply control circuit 138

controls a voltage fromthe series regulator 133 andzsgégg,ﬂ&ezgos
power - supply voltage (VDD) used in the entire 10 1C 300.. Here, the series

regul ator 133 is a.device for making the output voltage substantially
~uniformregardl ess of the input voltage. That is, the power-supply control
circuit 138 perforns an operation such as that described.. above by o
increasing the internal inpedance vvhfaht he input 15 voltage is high. and
by. decreasing the internal inpedance en the input. voltage is low. A
vol tage detector 140 nonitors the voltage of an external power supply
“(battery). connected to the power-supply control circuit 138, and outputs a
si gnal Hemdipghidiittingg fune tise .of Irh&iext &r,nald 120G 0govier Riyxpdy dfo t he
power - supply control circuit 138 when the voltage of the external power
suppl y & @larsl Halnowignpsedsionnidfdd wolrteage ngkwsiignalg riewsitiedh. f rom t he
external - reader/witer is input via the rectifier 131 to a receiver 139,
wher e tsl%téioghéloohs'anéoﬁv@PPéidollntS@Cé;l@alsé@é)nd signal, 25 and this signal
is passed to a signal' processing unit (SPU) 2 Septerrber 2005 - 13 144
and is procé8sElet ARFRbYUNFLiPRePRBERONaPPananFasrbAr WRYAal to the
extgrnal reader/witer is passed fromthe SPU 144 to the rectifier 131,

e trﬁé’e\}éﬂeﬁiebé’f an PHAEREENHElt éd E&CtHE 18Rt Biina f?@’tl%l@ﬁaﬁé’éd accordi ng

to the %rl]lsm ssion, S|g % and anplitude rmdul ation is perfaormed
an 1s wave is Butplut to a power-supply control circuit

138 via‘a series regulator 133. The power—supply control
circuit 138 controls a voltage from the series regulator 133_
and supplies a power}supply voltage (Vﬁﬂ used in the entire
‘ ;O. IC 300. Here' the eeries reguiator 133 is a device for
maklng the output voltage substantlally unlform regardless
of the lnput voltage That is, the power supply control-
01rcu1t 138 performs an coperation such as that descrlbed
1 above by 1ncrea51ng the 1nternal 1mpedance when the input
15':voltage is hlgh and by decrea51ng the 1nternal 1mpedance
when the 1nput voltage is low ' A voltage detector 140
monltors the voltage of an external power supply (battery)
connected to the power—supply control c1rcu1t 138 ahd
:':. outputs a 51gnal for prohlbltlng the use of the external
'_29 xpower supply to the power supply control c1rcu1t 138 when )

' e_the voltage of the external power supply falls below .a
}predetermlned voltage-- A 31gnal recelved from the external
reader/wrlter 1s 1nput via the rectlfler 131 to a recelver
-139 where the 51gnal is converted 1nto a baseband 51gna1.

25 and thrs 51gual-1e[passed_to,a 31ghal processrng unit (SPU)




on .a carrier wave. generated by the external reader/witer. In a
carrier-wave detector 134,. it is determ ned whether o@fepRQfinct 208571 €r wave
is contained in the radio wave received by the antenna 130 When it is
determ ned by the 10 carrier-wave detector 134 that a carrier wave is
contained, a carrier-wave detection signal VR is output fromthe
.carrier-wave detector 134. to the power-supply control <circuit 138. A
clock extractor 135 extracts a clock;4romthe input radio wave input from
t he antenna 130 and supplies. 15 the. extracted. clock.. to a clock selector
136. A clock oscillator 137 causes a crystal vibrator. provided outside the
IC chip to generate a clock of a frequency (e.g., 13.56 Miz) used in the

| C 300 dfd 3hgisi &EoeRE sehodRarebihe ElVGdRedaIgG 0R 13RNSTHE SH%CKk sel ect or
136 sel ects .one o the 20 , clock supplied fromthe.clock extractor 135 and

‘the cl &@-aguﬁﬁl FEEFERRE CPGER TSNSt d Pgﬁse§n§r§ﬂbﬁ#?% Ehe

| t | t LI, t th 30 Th t f th
dar §Cf 4 5n thectrai 4365 4 3dontiaFad Gy 74 188UCTAE dPthe cont oo the
. 600 d | . Th di t f t : ti 500
conpri (s?egmgc < Zcpﬁ[le &r ag\%gg a iio %%tr %?:912‘ Wrglﬁolg I“gll‘JlrJ‘]%rI %%OSeC lon
recel Vadelandl fat 865R61 158ng gﬁgggﬁg%ﬁu@a@@ | hkehe

r eadi ng/witing unc ‘secti S a transm SSI O an recel VI ng

- functigp, aC%H§%§eEh@a%éaB§Hb§§t88 %?pkhg'%&té?ﬂaltE@Qﬁgk§%kﬁﬁe§[9”a'

supplied fromt
In a carrier-wave detector 134, it is determined

whether or hot a carrier wave 1is conteined in the raoio wave
received by the antehna 136. When it is deterﬁined by the
10 _.catrierfwave detector 134 that a carrier wave is contained,
| a carrier—waﬁe detectioh Sighal VR is:output ftom the
'catrler wave detector 134 to the powexr- supply control
'c1rcu1t 138. A clock, extractor 135 extracts a clock from

‘the 1nput radlo,wave 1nput from the antenna 130 and suppllesh'

‘15 the extracted clock to a clock selector 136 A-clockt -

osc1llator 137 causes-a crystal v1brator prov1ded out51de
' the IC chlp_to generate a clock of a_frequency‘(e.g., 13.565.¢
‘MHz) osed_in“the IC 300,énd éﬁpéliés the clock to the clock
.JSEleCtor 136 -The‘clock selector lBG-éelectsiohe of the
-ZQ_Vclock supplled from the clock extractor ‘135 and the clock
Vsupplled from the clock osc1llator 137 and supplles the
selected clock to . all sectlons of the IC 300. The entlrer
operatlon of the card functlon sectlon 400 is controlled by“
a_CPU 145 of'the control sectlon‘GOO,(to-be-deecr;bed_later);

25 . The reading/Writihg function section 500 comprises a




resulting. signal froman antenna 151. the signal received by an antenna
152 received-signal detector 153 and is anplified by fy the SPU
144, and sends the On the other hand, is detected bg%ﬂﬁg%?gﬁgpé$ng
anplifier 154, and this signal is Supp|led to the 10 SPU. 7.44,. where the
signal is. subjected to signal processing. The control section-600 conpri ses

~a central processing unit (CPU) 145,'a signal processing unit (SPU) 144.,

an encryption (DES) engine 146, .. _a;getector (CRC) 147 for .detecting bit
error, a primary nmenory (RAM 141, a read-only 15 menory (ROV) 142, an
EEPROM 143 for recording data, a UART circuit 148 for perform ng
asynchr gnous serj al comuni cati on 2 with an-external source, and an | C
|nterfd@€H¥Wgsqkﬂn[ﬂﬂﬁ rﬁQﬁ;%ﬁﬂﬂnﬂuR§QQ%ﬂ¢QM&4gQ4ka@ﬁﬁﬁﬁtﬁﬂ 1xburce.. In
the present 'invention, in the manner described above 20 since the card
funct i G G tissie 480 Fmd i edadity/ wing rgalina/von S i DI SoPmre
provi ded, the swi tching of the power supplies.is. controlled so that. the
most AP Opard S SRSt 2 FFFRFTHS S 137Ed 1SS e St 6 Fur t her nor e,
In the cellul ar phone, the antenn nfigyration q%; t he 25
conventiBia® t@epaﬂrﬂnéﬁﬁﬁﬁtloﬁle g&fg‘?’ﬁ g% Qart@ éjr’f‘p;ﬁt nntap‘?n 2 Septenber
2Q0§ transmission signal supplied from the SPU 144, and sends the
-resulting signal from an antenna 151. On the other hand,
.the signal received by an antenna 152 is detected by the
received-signal detector 153 and is amplified by the
-receiving amplifier.154, and this signal is supplied to the-
10 SPU.144, where the signal is sUbjected to signal processing.e
' The control section'GOO comprises a central processing
unit (CPU) 145, a. 51gnal proce551ng unlt (SPU) 144, an
encryptlon (DES) englne 146 a detector (CRC)'147 for
detectlng bit error, a prlmary memory (RAM) 141, alread%only
15  memory (ROM) 142 an EEPROM 143 for"recording‘data a UART
c1rcu1t 148 for performlng asynchronous serlal communlcatlon
w1th an external source and an I C 1nterface-149.for.
performlng communlcatlon w1th the external source.
| In the'present ‘invention, ln the manner descrlbed above,,
‘20.-fsince the card function‘sectlon 400 and the readlng/wrltlng‘
functlon sectlon 500 are prov1ded the sw1tch1ng of the
power supplles is controlled S0 that the.most approprlate R
-power supply is Supplled to- these sectlons ;Furthermore,:in'
the cellular phone, the_antenna confmguratlon used'in:the
25 conventional IC card cannot-be‘tsedzastisLJand an"antennarin; '

A




- 15 conpliance with the cellular phone nust be incorporated. Even in such
a case, by supplying power to the I1C card section (I f

battery, a sufficient power can be supplied.. 5 Thegﬁgggﬁweh %rwee
operation nodes: an external card node in which conmmunication with an
external reader/witer device is performed via the card function section
400,"a reader/witer node in which communication with an external '
non--contact |C card is performed vigsthe reading/witing 10 function
section 500, and an internal card node in which an internal card dlsposed
within is processed. Fig. 4 shows a flowhart for selecting one of the
"above-described three o ratlon modes. In Fig.. 4, the CPU 145 performns
node dECEPHLRERCEONLILR pcstl uﬁﬁénppﬁéeCFBs%SbfﬂSJHeFEFﬁPﬁ§§'|nstep S1
that the .node is an externah card in stepégf I&?e CPU 145 perforns
the extdFRaflcSHEPNBdESRRI YpéPP@#ﬁ&ngaPE&F& p0 e ext er nal o

reader/writer I ia_the nction se When CPU 145
deternﬁﬁ§§loﬁ gﬁé %QQY %5Pmtﬁ 8§%e§yan32ﬁulﬁ%§Pﬁ§& EE S Cﬁe %Fn st ep
t he U145 perforns command interpretation, and in the case 'of ,the
mternglup node, a process for the card disposed within is perforned On
the, other Pﬁ@d£ c W86 Bhg Eﬁ}£é4§§995€58h“§§§59 ShePeREskhal LOfq rmode i $
W nod € process proceed ere reader/writer

ode | oRE EAr MRYH EBmAlNS¥LEIBA! WA af é%ege%%err%@@sr/wrlter
| _device is performed via the card functlon section 400,
'reader/writer mode in which communication with an external 3
non-contact IC card is performed via the.readihg/writing
ﬂiO function section,SOO,‘andganlinternalrcard mode in which an
interhal cardfdiSposed within-is‘processed;
aFig. 4 shows a flowchart-for seiectihg'one of the
above—descrihed three operatioh,modes. In.Fig, 4, the CPU
‘_145 performs mode determlnatlon 1n step S1. ,When the CPU
"15‘ 145 determlnes in step Sl that the mode is an external card
mode -in step SS the CPU 145 performs the external card
‘ 'mode Wthh performs a card process w1th ‘the external
lreader/wrlter device via the card functlon sectlon 400
When the CPU 145 determlnes 1n step Sl that the mode is~ anl .
20 1nternal card moder in step 82 the CPU 145 performs commanddd
| 1nterpretatlon and in the case of the lnternal card mode a .
‘process for the card dlsposed w1th1n 1s performed On the |
other hand, ‘when the CPU 145 determlnes in step SZ that the .
7 “mode-ls an-R/W mode the process proceeds to step s3, wherer

25 a reader/wrlter mode is performed Wlth an external nonﬂ‘




-- 16 contact ICcard via the reading/witing function section 500. The
antennas for a card and for a reader/witer, or the gg Shss fasand
receiving antennas for a reader/witer need not be separately provided,
and one antenna may be used 5 conmmonly. In the present |nvent|on t he

out put (power generated froma carrier wave) of the.power-supply control
-circuit 138 is supplied to a termnal VDD. On the other hand, the power
from the battery is also supplied_tpgthe term nal VDD via t he 10 :
power -supply control circuit 138 in a simlar manner. One of these two
power supplies is selected according to a |ogical conbination of a signal
PON fromthe cellular phone (controller (not shown)) and a signal VR from
t he car¥9ract welveC@fed ebt@dr thg4readingherstif pahifngcsiorhsesdien SOl i es of
the cellular  phone constructed as descri bed above will be descri bed.

bel ow. Fi g. T8sREWSEITAS fore 3dERER An8 &M iPeraRdlee /rediisti c &% dMe circuit

and a logic circuit of the cellular phone of the. first enpodi nent., of the
present ﬁ(gﬁlfélﬁtslsbﬁ?n 15pd I'—’?edzezléflrég YT dior v%vreeqce%"e/l%@dt%‘il R4Rd ant enna

130. is re tified b the rect er 1, and this wave .is supplied . to the
power - suppl% Eteéjrarﬁ ql}\/ﬂfcvjéietch aéﬁoé‘se Pt o e P e(‘if’%)cﬁe ot her hand,
t he ouQQM_ ‘"the battery. .160 is connected to the power-supply term nal:
VDD via the pdher 25 supply control circuit 13.8. Thi s pomer-supply cont rol

In the present 1nventlon the output (power generated

from a carrier wave} of the‘power—supply control CerUlt 138
nis supplied to a terminal Vopp. . On the other hand,rthe power .
fromlthe'battery is also supblied to the terminal ngjvia the
._lO power~supply control circuit 138 in a similar manner. 'One
of these two power Supplles is selected accordlng to a
'loglcal combination of a 51gnal PON from the cellular phone
(controller (not shown)) and a srgnal Verrom the carrler—
wave: detector 134 . | |
15 . 7_ The sw1tch1ng of the power supplles of the cellular
_ phone constructed as descrlbed above w1ll be descrlbed below.*'
‘Elg, 5 shows _1n more detall a carr;erfwave rectlfrcat;on‘f"
‘circuit and a_logic circuit of the cellular'phOne of the.
_first:enbodlment of-the'nresent inﬁentlon" In Fig. '5 A‘
- 20 _carrler wave recelved by the antenna 130 is’ rectlfled by the
rectlfler 131, and thlS wave is. supplled to the power—supply~
' terminal Vpp via the series’ regulator 133 -
On the other hand, the output of the battery 160 is
'connected to the power supply termlnal VbD via the powerv”

'25"supply control c1rcu1t 138 Thrs powerjsupply‘control




2 Septenber 2005 - 17 circuit 138 is provided with a swtch SWn 162 and a
swtch SWont 164 between the input and the output SWen 162
is turned on/off in accordance with the control |og|§£§ﬁ%%&%269%at shown
in Fig. 6 by the power-supply 5 voltage VBT of the battery 160. On the
ot her hand, the switch SWont 164 is turned on/off in accordance with the
control logic such as that shown in Fig. 7 by the signal PON supplied '
externally and the signal VR supplieg fromthe carrier-wave detector 134.
10.-Fig. 6 shows control. logic for Eeratlng the switch SWen 162. As
"shown in Fi.g. 6, when the voltage VBT of the battery 160 is equal to or
hi gher than a threshold value, an -enable signal en (signa
i ndi catdingrui*tl")38 siogtrqputi dacomititie a powerels UPpry et evtdra 1S¢01tC(TVDET 140),
and.the switch SWen 15 162 is. turned on by this signal. On the other hand,
when tSieord tlfge BeBWesh tthe Datdudr b Eis dwumdet hdfhe Hwitelt eshol d
val ue, an enable signal en is not output fromthe power-supply detector 140
(VDET BABR 168nd s Hamped o /o inexrdardapie gfith Zehaveaiide, Fig. 7
shows control | ogic for operating the switch SWwont 164. As shown.in Fig.
7, the logichFiSivem theey SheeBhed dgr-dvhen R tHS RIVHEURRGhal PON and -t he
signal- VR is high ("1"), otherwise-, the switch SWont 164 .is kept off.
Here, Vv tsiggnaler the baehaEY/ WPt er CRoBBSsPGREF. P3BL WHBR a user

instructs the cellul ar. phone, erfor
switch SWcont 164315 turneé)onf%g¥ in accordance W1th the

control logic such as that shown in Fig. 7 byrthe signal‘POﬁ
_supplied,externally'and the signal VR subplied.from the
o carrier—wave detector 134. |
10 1' ' Fig. 6 shows control loglc for operatlng the switch
SWen 162. As shown in Flg .6; When the voltage VET of the
‘battery 160 is equal to or. hlgher than a threshold value .an-
enable 51gnal en (31gnal lndlcatlng “1") is. output from the
1 -power~Supply detector 140 (VDET3140),-and the switch SWen
l5“162 ls turned on by thiS'signal. On'the other hand when
the voltage Var of the battery 160 is lower than the
V'threshold value an enable 31gnal ‘en 1s not output from the
.power~ supply detector 140 (VDET 140), anq thE'SW1tCh‘$Wen -
162 is kept off. . | -
20 Meanwhlle Fig. 7 shows control lOglC for operatlng the::
switch SWcont 164. As shown 1n Flg 7; the SW1tch SWcont |
164 becomes on when elther of the s1gnal PON and the s1gnal
VR:lS hlgh ("1, otherw1se, the sw1tch SWcont 164.1s kept
off, “Eere; the slgnalbeﬂ is afreader/writer mode Signal.f

25 When a user instructs the cellular ﬁhone,to perform a




2 Septenber 2005 18 reading/witing operation, a high signal PON i s out put
from the cellular phone. On the other hand, regardlg g&gﬂﬂg VR, when
a carrier wave. is detected within the. received 0 wave by the
carrier-wave detector 134, a high signal 5 VRis output. That is, the
signal VR being high indicates that the cellular phone (1 C 300) operates
‘in the card node, and the signal PON being high indicates that the :
cel lul ar - .phone operates in the reaqe{LMwitEr;hDde. The CPU 145 recogni zes
whet her the cellul ar phone is, operating in the 10 card node or in the '
.reader/witer node according to the signal VR or the signal PON. In Fig.
7., when- both the signal VR and the signal PON are high, the control |ogic
163 exttadivalyritieateponetaspnt he baph mdgeadnBot hes reatevEWETeBr node.
~This exclusive selection can be nade in 15 such.a manner as to select in
priori EheafebpatariBhone. whncheveptBegohasdni grosaringr thiet B ig@sgect to,
tune. O course,.the selection may be nmade excl usively by another nethod.
The ouYButVBEDtAeCIHFI®R GH¥BNES 1@3tP§t€6nHéEPéB thet keC28 V66t put of the

series regul ator 133 Theref ore,. when. both th mntc n . 162 _and the
switchr AInt2YB4 %rEh%n°a¥htervBPYﬁng%E?tPFo rhé Béﬁ%éﬁﬁgléé is

seri.es requl ator 1.33

| VDD. d
s thﬁ‘?’@aeﬁ?sﬁp%‘anf ST EhenSaSha R bovgy hiGh: ForSERses nternal
thpedaa%g byhé fHfIfE%5ﬁ§n§e}f59906p6088%8%%5 in the card mode,

and the signal Pon being high indicates that the cellular
phone operates in the reader/writer mode. The CPU 145
recognlzes whether the cellular phone is operatlng 1n the
'10‘ ard mode or in’ the reader/writer mode accordlng to the
| signal VR c¢r the 51gnal PON In Flg' j, when both the signal
VR and the 51gnal PON are high, the control loglc 163
‘exclu81vely selects one of the card mode and the
reader/wrlter mode ThlS exclus;ve selectlon'can behmede in
;15 such a manner as to select in prlorlty anloperatlon of
whlchever becomes hlgh earller with respect to tlme lOf_‘
_ course the selection may be made exclu51vely by another
lmethod | _
The output of the switch SWcont 164 is- connected to the
_‘20 output of the series regulator 133 Therefore When both
the Sw1tch'SWen 162 and the'sw1tch SWcont 1647are,on,rthe'
- voltage Var fromjtherbattery‘lGO‘is:supplieddes VbDr hIn]theV:
'manner‘descrlbed ebove; thelSerieszredulator 133 is:
equivalently configured inrsuch s:nenner es_to_control the

'25. internal impedance by the‘differenceﬁbetween_the output’




2 Septenber 2005 - 19 voltage and a particular reference voltage. \Wen the
battery voltage is higher than the rectified voltage,fro0 th rd
(rectifier 131), generated by the series regul ator %é%?g%ﬁgrﬁg erna

i npedance of the series regulator 133 becones very |large, and, thereby,
~the voltage of the battery 160 i.s prevented fromflowing in reverse into
the input side of the series regulator 133. .Even if a slight anount of
~electrical current- flows in reverse into the input side of the series

‘regul ator 133 from 10 the battery'lé@%'fhe di ode inside the. rectifier 131
a reverse bias, and the inpedance is increased. acts as Consequently, the
reverse electrical current fromthe input side of the series regulator 133

to thevbaekighki ehdl3lpeanikeleensiederablce deareased. Wwherd et her hand, when
either of 15 the swtch SWen 162 and the switch SWont 164 becones off,

t he power tergmvbheagbattehyghe® ithamotrheuppldtad izsi WiRagndroonly t he
rectified. voltage of the carrier wave is supplied to the output of the
seri es thegahatior(r&38; fiaki aglit, pessirbited byseddd essiiesswiagt atee power
supplies w thout 20 instantaneous power interruption. Furthernore, even
when t A83di shandceteonthe impedrnagle odaddel weiriers degwdétsecd®s rel atively
| arge -and the power-supply voltage generated from the carrier, wave cannot
be Buf biecomes| yeslislredei t abdeorBsrpdysi e volfadeorh dhwmpftdaron by
usi ng power supplied. 25 fromthe battery 160. Therefore, it. is possible
to i nchéfsés prevented from flowing in reverse into the input side
of the series regulator 133.
Even if a slight amount of electrical current flows in
reverse into the input side of the series regul@tor 133 from
10 the béttery 160, the diode inside the rectifier 131 acts as
a reverse bias, and the impedance iéiincreaéed.
Consequently, thie reverse electrical current from the input
side of'the‘seriés regulatOr_lBS_to the:rectifief_l31 can be
considefably decreaséd. On the other hand;‘when‘eitherrdf
15 the switch sWen 162 and the switch SWcont 164 becomes off,
~ the power from'the,batfeiy 160'is not'suppliéd‘as Vpp, and
 on1y thé_feétifiedjvoltége of the'ca?rier-waﬁe is supplied
to the output of the series regulator 133;5making it
poésiblé_to-seamlessly switch the'pbwér supplies wifhout'
20 instanténéous pdwe; interruption. Furthermore,ueven'when
' the distance to the. external reader/writer:devige bécomes,r‘
relatively large and the pbwér—sﬁpply'vpltage'gene:atgd;f;om_
the carrier wave cannot be sufficiéntly“ensured;'it becomes .
possible to perform communication by using;pbﬁe; suppliéd 

25 from the battery 160. Therefore, it is possible to increase




2 Septenber 2005 - 20 the distance in which conmunication is possible. The

‘circuits of Figs. 3 and 5 can be realized by MOS pr al | the
circuits in Figs. 3 and 5 can be. disposed within aagﬁﬁﬁ?ﬂ%rzﬁﬁgL

Second Enbodi nent. Fig, 8 shows a cellul ar phone having a card functlon
.and a reading/witing function according to a second enbodinent of the
present invention. Fig. 8 shows a nodified circuit of Fig. 5, which
differs particularly from 10 the first enbodinment in that a power-supply
control circuit 170 and a protectof 480 are provided. A VDET 140 ronitors
t he output voltage of. the battery 160. Wen the output voltage (battery
voltage VBT) is lower than a predeterm-ned value, a signal VB of a "0"

level ithelBtiotapde tio ahiAND coirinditiitc akdbrofi & e paware suppl y control
circuit 170, and when the battery voltage VBT is higher than: the threshold

val ue, a .sirgeaki¥BuatsaofliibeveB wadost puk be thelAMBdcbycuos 171. The
pomer-supply control circuit 170 .controls a switch 20 . SW173 in
accor dproeassting hensi gndl tvié supphiied finomitgse 3VEERE BA®art fee signal PON
indicating operation. in the reader/witer node and a VR signal supplied .
from tHeposad werithiaye detecthdp MBEDLAIen a carrier wave is detected within
. the received radi o wave. 25. Fig. 9 shows control logic of the switch SW
1735by t he Second Embodiment.
- Fig. 8 shows a cellular phone hav1ng a card functlon
and a readlng/wrltlng function accordlng to a second
embodiment of the present inventlon. Fig.'8'shows a
r_modifled circuit of Fig 5, which differs partlcularly from
10 the first embodiment in that a power supply control 01rcu1t
170 and a protector 180 are prov1ded -
A VDET 140 monitors the output voltage of the battery
160. When the output voltage (battery voltage ng) 1s lower
' than-a'predetermined-value‘ a 51gnal VB of a "0“ level is
;lS ‘output to an AND 01rcu1t 171 of the power-supply control |
circuit 170, and when the battery voltage Vpr is hlgher than.'
y'the threshold value, a s1gnal VB of a “1" level is output to_
-'i'the AND CerUlt 171 | o
The. power supply control C1rcu1t7170 controls a sw1tch
"ilédn.sw 173 in accordance w1th the 51gnal VB supplled from the -
| VDET 140, the 81gnal PON 1nd1cat1ng operatlon in. the
reader/wrlter mode and a VR srgnal supplled from the_‘_-
'lcarrlermwave detector 134 when a carrler wave 1s detected

within the recelved radlo wave.

25 - Flg 9 shows control loglc of the sw1tch SW 173 by the o




2 Septenber 2005 - 21 power-supply control circuit 170. In Fig. 9, the
signal' VB corresponds to the output voltage of the y\%Tte}nﬁ?rzeggones "o"
when the battery voltage VBT is l.ow, and becones "1" RiFmieN& attery
voltage VBT is high. According to Fig. 9, the switch SW173 is off while
~the battery voltage VBT is low (while the battery voltage VBT is equal to
or lower than a threshold value), and is turned on when. the battery
vol t age VBT becones. hi gh (becones gq;zugl_to or higher than-the threshold
- value) and when either of the signal“PON and the 10 signal VR is high. The
card node, the reader/witer node, and the exclusive logic are the sanme as
inthe case of Fig. 5. That is, when either of the signal PoN and the
si gnal Mertsuppph, carherswidicte W 1723 § s ¥rurlivegl. oh. e praowattdy 180, is
a circuit, formed by a MOS circuit, 15 disposed on an IC chip. The :
 prot ecteRrragoends conndrt et tibdt weditadee cordertVRET pbitht fcemes out put  of
the'rec'ti‘fi er 131 and the -series regulator. 133 and a ground, and -is
control 1&d Themcers diceny tvoltraend/areadet Piini RBF RBGETSSgAA" FORD
- Specifically, when the reader/witer node signal PoNis. .20 not, applied
(for exdEMpIREtiHeh Whdrestd Yeri 45t hé9Bar dARBAEFINGoker BRLYi-s IpeifSrned (the
internal switch.is tu.rned-'ore) So that the resistance of the protector 180
 becOmesSHATSE SHAIT3 h @ T EdEs Sihve RAdttsige YRer3R ebthy St h8%recti fi er
- -131 in accardance w.th the rrier_waye is output to the ground. 25 On the
other hORE LSal B ARG e Rotia. SQRghare Of loverothan a < T
"~ threshold value}, aﬁd is turned on when the battery vdltagel
Vgr becomes high (becomes equal to or higher than the
threshold value) and when either of the'sighal Pon and the
‘10 signal VR is high. The card mode, the reader/writer mode,
and the exclusive logic‘are the_sameras in'the_caéé of ﬁig.'
5. That is, when either of the signal Pég'and'thelsighal VR
is high,‘the switch SW 173 is turned onf_‘
The protector 18bfis~a-circuit, formed by'a MOSV¢iICuit, '
:15‘_disﬁoséd on ah”IC chip. The protector, 180 is connected ' ..
betweén the cbnnection,point of'the output of the rectifier
131'and the SerieS-regﬁlator"133,and}a.grbund,”and}is -
l_contrdllédlin acéqrdancé-ﬁith the'reader/writer-mbde Signal
Pon- SpéCifically, whgn the reader/writer'mdde signa1 PONfié 
20 _ not applied (for example, when operating iﬁ‘thé‘catq‘mode},
control is performed (the intérnél’switch,is tu:ﬁedAon} 50
 that the_resistance.df the protector 180 becémes.veryismall,_"
'-and an excessivefvoitage geheréted_bj the reétifier 131 in
_acCordance'with'the éar#ier-wavé iéfbutput-to the ground. -

25 On thé:oﬁherrhand, wheﬁfthe'readér/wfitérrmﬁde”signal'




2 Septenber 2005 - 22 PONis applied, the resistance of the inside of the
protector 180 is nade to be infinitely large (the internal, sw.tgch is
turned off), thereby preventing the supply of the Iegk%@éem%%\rgpggt by the
series regulator 133 to the internal -.5 resistance of the protector 180.
The protector 180 is provided in this manner, and the  protector 180 is
turned off during the reader/witer node (when the reader/witer node
. signal PON is applied), making. it possible to prevent |oss of electrical
current due to the 10 | eakage curfeft of the series regul ator 133,
.generated at a normal tinme (in particular, when realized by CMXS). As a
result, it is possible to formboth the IC card and the reader/witer into
one chimybysMaEppiegesshagrantspassebbe thepinyide afcehkbupasctpbheae which-.
realizes a low 15 cost and high reliability of the product. The
above- et iicnechdd Eocdred indricitednd Haummet | (ke drteused forittdie isake of-
conveni ence. in order to indicate a nmedium having a data carrying and
pr ocesdiumpefdundifiion thedeby gatcarendadmmyithg swghpdvoods dileg fagkstdeon,
respectively, and 20 does' not indicate the card shape. Al though in the
above dewwertedyerdbedisparnes, ragvdsdom Wl dle & hseringerddct or o
“integrated-circuit device is incorporated within the cellular phone is
deser i F&s igsamseevdnphe, rrréegitesed8li-nventi on can be applied to a fixed
“phone connected by Wre, 25 a portable information term nal. (EPDA), whi ch
- is a snall'ﬁhSeBF@ﬁBEFOEOB%O is provided in this manner, and the

_-pfotector 180 is turned off during the reader/writer mode
(when the reader/writer mode signal Poy is applied), making

it possible to prevent loss of electrical current due to the

- 10 leakage current of the series regﬁlator'133, generated.at a

normal time (in.particular, when.tealized.by CMOS) .
As a result, it is possible to form both the IC card
and the readér/writer inito one chip by MOS proééssing'and

possible to provide a ceilﬁlaf phoﬁelwhich_reaiizes a loW

 :15'.cost and high reliabiiity of the product. -
:The-abovewmentioned I.'_IC card"'and:ﬁcérd functipn“ are
used for the sake Qf'éohvenienpe_in érde#'tb indicate a
ﬁediumrhéviné a daté'caIrjing’and processing functiqn.éndla-
1data;carryin§ and'proCessingAfunction, iespéétively,land:
20 dées not indicate:the Cérd_shqpe. Althéugh,iniﬁhe abo&efi
“deséribed embodiments;‘a ca$ein-whicﬁ;a:semicondﬁctbr-:.i-
‘integréted;c;réuit;deviceiis-ihco?porated within'the o |
cellulér'phone,is.deécxibéd as an example; the‘éfeséﬁf
' invehtion-can be applieditb arfixea phohé cqnneéted by wiré,

'-251,a,portable infOrmatidn‘termihal'(PDA), which is a small



- 23 information device, a watch, a conputer, etc., regardless of the
form thereof and the presence or absence of a wire/widRkasis20p5UNI cation
function. Furthernore, the sem conductor integrated-circuit device may be
incorporated wthin the portable term nal device in either a renovable or
an irrenovable form and an external storage nmedium such as an IC card

~-incorporating an IC or a nenory card, may be forned in such a manner as to

be.renovable froma cellular phone, portable information termnal, a.
conputer, etc. 10 Industrial Applicability As has thus been descri bed,
according to the present invention, since a sem conductor : '
integrated-circuit capable of. seanlessly swtching between an external
power sHPA @ 5eY ic4rr iFeaffe rfe @ATHIVES o WEIC -supiida e e afeal i zed,
by incorporating. the sem conductor integrated-circuit various .devices, it
i s possitft EXF rdanerd 2rdevilce PSR G O3t poSANGHy Ahal og front-ends for
both a card and _an. informatiqn processi ng apparatus such as a ‘

r eader /Mri /&L T O3 SEUCOREIRGCE BN FEOGHSR pddGihes Ty usdhdwo

communi cat.i on.. i nterf.aces of .wireless; -interface .and a UART interface
for t FETREPRSESTOr dobeamt et i 5ot g VA oF @y bse IASHREIRF siat | bl o
‘wWth a r ilt_in.the,sem.conductor integrated circuit d an external
dev!gce.. élyfczls%upto,rtﬁ &'62§e§gégﬁgs%53§§1ebll€ or Elleﬁse apé‘"retmacﬁflag’ “erh nal
'dev'cea%.§%Q%ﬁ%@%51%095rm, and an external\stora@e medium, such as:

an IC card incorporating an IC or a memory_card,_may be
/ formed in such a manner as to be removable from a cellulgf
phone, a pértable information terminal, a compﬁter,'efc.
10 | o
| Industrial Appiicability
As haslthﬁs beenrdeScribed, éccording_td the present
.“invéhtion,rsinCe a semiconductor inﬁegrated—circuit_éapabie
Ofléeamlessly_switching_betWéeﬁ'an'éxtetnal pdwéf supplgAand'
15 a carriér—ﬁaﬁe rectified-pdwer_supply cﬁnzbe fealized, b&, |
 inc9;pQratiﬁg the semiconduétor integratédwéifcuit into'.f
-HﬁariousldéVicesf it is possible to.rgalize_é'déviéé
‘ incorporatiﬁ§ anaiog.frOnF—ends-for_both‘a card and an
information processihg'appargpus Sucﬁ-as‘q-#eadér/wﬁitér;
'-ZOx,furthermoré,'it.becdﬁéétpéssible~to uéé-tw§ comﬁﬁﬁicatioﬁﬁ
"_ iﬁferfaces'of a_wirelesé interfacehand é”UART iﬁté#facé f§r~'
.,'fhé pﬁrpoée.6f:communication between a.serviée‘meﬁéry: .. |
 c§mpatibié'ﬁith a memory'buiifinthesemiconduétdflil-
integrated*circuit and,an;éxtefnal'deyice.ﬁrAs a_result, it

' 25.fbecomes_possiblé for'the poftable'terminal'déviCe-,




- 24 incorporating the sem conductor integrated-circuit in accordance with
the present invention to operate as a renpte |C carg angdiropgsate as a
reader/witer for the renote IC card. 2 Septenber 2005°- 25 CLAIMS 1. A
sem conductor integrated-circuit device conprising: rectifying neans for
rectifying a carrier wave received by an antenna; 5 generation neans for
generating a first power-supply voltage on the basis of an output of the
rectifyi ng-means; and sel ecti on neansg for selecting one of the first power-
supply voltage generated by the generation neans and a 10 second

" power -supply voltage supplied froma battery to generate a power-supply
vol tage for operation, wherein said selection means is configured to sel ect
a powePCeEPRFytyBet hhe FEMispBAuELeA sBtearptedecirraitponer- supply

vol tage is sel ected when the second power-supply 15 voltage is equal to or
| ower PRSRT2ERF¥RBIATlEI BESSSRE 1RKHENE&EBNACpBREF 258 pPFY2VEPTAgE s

selectﬁe mhea thg second Eomer-suggl v?lta e is equal to or higher t han .
the thFeSAbFa2VSI b8 3RATARSi ASt Fu f‘%‘ﬁr Brbg%FaﬁariﬁhﬁcEﬁfPaaﬁcé with a
predeterm.ned function is given. 20 2. A sem conductor integrated-circuit

devicecgggording,to Caim1, wherein, in a case where said second
power - supply ' d




voltage is equal to or higher than the predeterm ned threshold value, said
sel ection neans sel ects said second power-supply Vvobt&GRemSerdopgWer-supply
vol tage required for 25 operation when an instruction to operate in

. accordance with a data carrying and processing function for performng
communi cation with an external information processing apparatus is given
or when an instruction to operate im 26 Septenber 2005 - 2 6 - accordance
with a function for perform ng conmunication with an external data
carrying and processing nmediumis gijuenue 3. A sem conductor
integrated-circuit device accordi nglfo aim2, wherein a function section
for realizing gedatanauedidyy g AN EQCESEENY Tl HRGLIRN. ARk fppct i on
section for performng comunication with an external data carrying and
processi ng nedtuirgLiaqdf el Boonechi pyidg A sariraenductwr
integrated-circuit device according to Cairm2, further conprising control
nmeans, dkespbsed bet weemntkhram connection point of said rectifying neans and
sai d generation neans and a groundi ng point, for controlling the swtching
of & switch yenarebidanveanst for dapretatingt auflirsg powsperatioiy i n
accordance with a function for_performng. conmunication with an external
data caf?yFageans ths hesdesQh@merit byt whér Ehe 8o IdonndImeRaHs tur ns
off said switch when said signal is supplied, and prevents an inflow of

| eakage®™Burrent by said generation means, which occurs when said second

pomer'squlyégféégggniﬁeggge%%%dsé%%é%gﬁbSgﬁgcgkoghe first power-

supply voltage generated by the generation means and a

10 second power-supply voltage supplied from a battery to

generate a power-supply voltage for operation,

wherein said selectiocn means is configured to select a
power—-supply voltage for operation so that the first power-
supply voltage:is selected when the second power-supply

15 wvoltage is equal to or lower than a threshold value, and

the second power-supply voltage is selected when the second

power-supply voltage is equal to or higher than the
threshold value and an instruction to operate in accordance
with a predetermined function is given.

20 2. A semiconductor integrated-circuilt device according to
Claim 1, wherein, in a case where said second power-supply
voltage is equal to or higher than the predetermined
thresheold value, said selection means selects salid second
power—-supply voltage as a powernéupply voltage required for

25 operation when an instruction to operate in accordance with
a data carrying and processing function for performing

communication with an external information processing

apparatus is given or when an instruction to operate in



20 neans, as a power-supply voltage required for operation. 5. A

sem conductor integrated-circuit device according tos, S%)ﬁérﬁﬂe}Q bair t her
conprising: 25 clock extraction neans for extracting a Tirst cPock on the
basis of said carrier wave; clock generation nmeans for generating a second
cl ock; and 2 Septenber 2005 - 2 7 - clock selection neans for selecting, as
a clock used as an operation refererc®,” one of said first clock extracted
by said clock extraction nmeans and said second cl ock generated by said

. cl ock ' .5 ' - : ] . i d
¢l ock gg, %&(3: 190 "RANS. 5 eyl £40 3L fe’g&!f’&ﬁnﬁ? e&érﬁnﬂfhm@ﬁ!{f@%s sal

first ¢ as a clock used as an operation retference irst

clock ignexktachad Biv t22ith 1o PIOKg Xk A apHbRR sBBARS me BN Sl 6§i$efai d second
clock as a clock used as an oOperation reference when said first clock is

not extzacted bHymsabfdletelrodk txdracdd-onipeans. devisepardaid@idgrad nal
device conprising: an antenna; a battery; a sem conductor
i nt egr afkdini Beuivheirednudi Mpnradcion ysagtiohb fowamreafldrz imecta fgang a carrier
wave received by the antenna; generation neans for generating a first
POWST - sSEPPFying odtdger ore 3 hindasincioiormn ad putfwictdm rereiigingoreans;
and performing communication with an external data carrying and
processing medium are formed by one chip.
4, A semiconductor integrated-circuit device according to
Claim 2, further comprising control means, disposed between
10 ~a connection point of said rectifying means and said
generation means and a grounding point, for controlling the
switching of a switch in accordance with a signal
instructing an operation in accordance with a function for
performing communication with an external data carrying and
15 processing medium,
| wherein said control means turns off said switch when
said signal is supplied, and prevents an inflow of leakage
current by said generation means, which occurs when said
second pdwer—supply voltage is selected, by said selection
20 means, as a power~supply voltage required for operation.

5. A semiconductor integrated-circwit device according to -

Claim 1, further comprising:

- 25 clock extraction means for extracting a first clock on
the basis of said carrier wave;
clock generation means for generating a second clock;

and




.20 selection nmeans for selecting one of the first power supply voltage

gener.ated by the generation neans and a second poweh- age
“supplied fromthe battery to generate a pomer-supplgs%%ﬁggégﬁﬁgé

operation, wherein said selection neans is configured to select 25 the
‘power -supply voltage for operation so that the first power-supply voltage
is selected when the second power- 3upply voltage is equal to or |ower than
a threshold value, and the second power-supply voltage is sel ected when

the 2 Septer@ﬁéczggéléﬁgggnsxﬁggﬂg POYeL: sUPPl Ygvobtage h§ gay@led & LT

hi gher than t res value and an i1 nstruction to operaté in

accor dagig eopdd 4 én Preplet i da neghd unetd Oy 181 Ve ochk SkSehét&gepy nmet hod
for performng a settlenment, which 5 occurs as a result of a predeterm ned

transacsabd, chbth axtpedtdldre ledms nahddeyi aeseespd SIRg:k r@eiéfytag neans
for rectifying a carrier wave received by an antenna; generation nmeans
for geneyasahd albcksyepewertisupphganspl tage on the basis of an output of
the rectifying neans; 10 selection neans for selecting one of the first
power - suppl Whebeingeagenedercdd ssl adtiel gerpean s opeheans @vdd fiasond
pomer-sqﬁgl¥ vol tage supplied froma battery to %enerate a power-supply
vol t age”¥3FK opdr &t FORCKaNF st e neRREaEbPT SESFLRG SRR nfdtdat i on” as
a predeter 'neg t ansactionc%$ rice, said settlenent mnethod conprising: a
Comuni ERtT bresPes OF EErParhan Bonitacal PoR RRLRASaaR JHAabt ¢ ter i nal
.dEV'Ce@nd.selects said second clock as a clock used as an operation
reference when said first clock is not extracted by said
10 ~clock extraction means.
6. A portable terminal device comprising:
an antenna;
a battery;
a semiconductor integrated-circuit including rectifying
15 means for rectifying a carrier wave received by the
antenna;
generation means for generating a first power-supply
~voltage on the basis of an output of the rectifying means;
and
20 - selection means for selecting one of the first power-
supply voltage generated by the generation means and a
second power-supply voltage supplied from the battery to
generate a power-supply voltage for operation,
wherein said selection means is configured to select
25 the power-supply voltage for operation so that the first
power-supply voltage is selected when the second power-

supply voltage is equal to or lower than a threshold value,

and the second power-supply voltage is selected when the




a reading step of reading said noney information stored in said portable
term.nal device in the process of 20 said connunica%%ggmﬁ%gpéo d a
settlement step of performing a settlenent on the basi’s of sard noney
information read in the process of said reading step. ABSTRACT The
present invention relates to a sem conductor integrated-circuit device
capabl e of seam essly switching a —pdfer-source obtained by rectifying a
carrier wave and an external power source. The sem conduct or

N L R I S TR IR TR

non-cont ac er/ wi un I nc a.rec

rect | YERGe Bnbeaeiat L ald ol VA Er rAce SEE! Bl EBULALON bl 320k ARAAR" Al i g

a predeterm ned voltage froman output vo f the rec ier , and a

POVEr - SiPEh Ya CORE At e Bl gl t £dRSt 14071 d Wgy8g,. on/ of f the voltage froma
battery 160. In a case where the output voltage of the battery 160 is

equal- t®. orAhsghelemban ameytedbtfimpedfyohiagea ke tlewemtsupiyclgont r ol
circuit 138 selects the voltage of the battery 160 as power required for
opekat i oncofsans| € 3@Gudliervfa a gaked¢ e rnénenode asispral iar, awthhdanode
signal is received. On the other hand, when the output voltage of the
batt er yPoubabls LeWEEnEHarfaWeCreoepet fingd veltddesinhangwer fosuppl y
control circgit 138 sel ects the outgut,voltgge fromthe rectifier 131 as
pover regattedingr SoFErFlin WV NP FELVeBoPYTRE FrESdt®i nvention can be

appllquégegagggkagggns for generating a first power-supply

voltage on the basis of an output of the rectifying means;
10 "selection means for selecting one of the first power-supply
voltage generated by the generation means and a second
power-supply voltage supplied from a battery to generate a
power-supply Voltage for operation; and storage means for
storing money information as a predetermined transaction
15  price, said settlement method comprising:
a communication step of performing communication with
said portable terminal device;
a reading step of reading said money information
stored in said portable terminal device in the process of
20 - sald communication step; and
a settlement step of performing a settlement on the
basis of said money information read in the process of séid

reading step.




~termnal, such as a cellular phone

10 -

15

20

2 September 2005

- 29 =
ABSTRACT

The present invention relates to a semiconductor

 integrated-circuit device capable of seamlessly switching a

power source obtained by rectifying a carrier wave and an
external power source. The semiconductor integrated—circuit
device having a non—-contact card function and a non-contact

reader/writer function includes a. rectifier 131 for

rectifying a received carrier wave, a serial regulator 132

for obtaining a predetermined voltage from an output voltage
of the rectifier 131, and a power-supply control circuit 138
for turning on/off'the voltage‘from a battery 160. 1In a

case where the output voltage of the battery 160 1s equal to

‘ﬂor h1gher than a predetermlned voltage the power—supply

control c1rcu1t 138 selects the voltage of the battery 160

as power requlred for operatlon of an ICrSOO when a

reader/wrlter mode signal or a card mode 31gnal is received.

_On the other hand when the output voltage of the battery

160 is, lower than the predetermlned voltage the power—

supply control Circuit‘lBB-selects the output vdltage from

- the rectlfler 131 as’ power requlred for operatlon of the IC

‘300, The present 1nventlon can be applled to-a portable'

terminal, such as a cellular phone




