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 trcket gate has begun to be put into
practical use. Fig. 10 shows an overall configuration of a non-contact |IC
and a reader/wwrter 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
devrceCHéﬁdFﬂ@f@ﬂ@n@@Nﬁ@ﬂﬁrQEAB@B/@@ﬁﬁﬁesHaVﬁdﬁ-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%5dengE§§-g di ede; 4 reference nuneral 313 denotes a -capacitor, reference
nuner al 0 denot es a nodul at or, reference nuneral 322 denotes an

The present.inventlon 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/nriter:(R/W)Zdevice;
iana:reference_numeral 306 eenetes.a'nen—eentect iC'card; |
jiReference'nuneral ZOi denotes a modeﬁ'rreference nnmerai'é02
denetes'e CPU reference numeral 203 denotes an’ oscmllatcr
-and reference numeral 204 denotes an antenna nReference

25 fnumera1-301 denotes anfantenna,'reference numeral 310




i npedance device, reference nuneral 323 denotes an FET diode, 5 reference
nunmeral 330 denotes a high-pass filter (HPF), refergmggkmuﬁggg@533l
denotes a capacitor, reference nuneral 332 denotes a resistor, reference
nuneral 340 denotes a regul ator, reference nuneral 350 denotes a

denodul ator, reference nuneral 360 denotes a sequencer, and reference 10
“nuneral 370 denotes a nenory. The R/ 'Wdevice 200 and the I C card 300 of

Fig. 10 form a non-contact |IC card-systemin which data is transmtted and
received to and fromeach other via each antenna. such a non-contact |IC
card system the non-contact I1C card 15. 300 rectifies a carrier wave

dul at rd th t d the Rk W 200
Ml TSI v ee&”f ““Vbsagez‘r”esr%%siﬁﬁsﬁ%# Life c?ezés%zrl for the
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hand si gnal receive e ant enna 01 ate
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predeterm ned process is. performed thereon. The processed 25'

- recer degb#drdidte MIRIIABHE0 d’%@&&@@%&@%sé’: fHurdder (e, Wﬂen ;
responding to the RFWdevice 200, in the non-contact IC card'300 the data

pr ocessesfdperidie nsRuENGI1 Hhdiedreduaiad tyr | he rodid el aurdtl and the

data is transmtted fromthe antenna 301. The S|gnal received by -
332 denotes a re51stor reference numeral 340 dencotes a

S

‘regulator, reference nunteral 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 autennar ;Iu
such a uon—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 crrcults 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 rs recorded in the'memory'370;




the antenna 204 of the R'Wdevice 200 is denodul ated by the nodem 201, and
the signal is processed by the CPU 202. In such a non-contact |IC card
system |C chips used in a non-contact IC card are formed into one chip by
MOS processing, a carrier wave froman external reader/witer is rectified
to .generate a DC voltage, and the voltage is used as p@witddfer td005
internal CPU and circuits such as the nenory. On the other hand, a nobile
conmmruni cation device having a so-called IC card function, such as a data
carrying and processing function, by incorporating an integrated circuit
in a nobile comunication device has been, proposed. However, specific
real i zi ng nmeans have not bgen made cl ear. Disclosure of the Inyention In an

exanpl e enbddiHEMENGFen FOPLaISRAIMNMAI taevite RAHVIARY &F | €08ar din
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installed 1s realized. In accordance wth a first aspect of the presé%t

inventiQfe LAGERnkS 2oHOVdHedna ROW AU ObobNtieIr abRdau L £ &Y byday{Le
conprising: rectifying neans for rectifying a carrier wave received by an

ant ennagoden A, ehdrears sfiemalgarepabicegsad bystheowey-sappl y vol tage on
the basis of an output of the rectifying neans; and sel ection neans for
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




selecting one of the first power-supply voltage generated by the
generation neans and a second power-supply voltage supplied froma 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 is selected when the secpnd fgwer -suEpl y
voltage is equal to or |ower than a threshold value, and the second
power -supply voltage is sel ected when 4he second power- supply voltage is
equal to or higher than the threshold value and an instruction to operate
i n accangancea o tis aediriedet.erm ned function is given. In the exanple
enbodi nent, in a case where the second power-supply voltage is equal to or
hi gher than Im piedeté@imtoedwihheshol divaltue, adgpecisel @€t i @hemeaiis st
sel ect the second power-supply voltage as a power-supply voltage required
f or opedmatargriathen Emeiastisict poavbfledperat isemiconduatoor damteguiatieda dat a
carrying and processing function for performng comunication with an
ext er &L RFGr ndeVHEC PHoseEdsSing ‘appreBt t8ing geaeA dromheachhLViBEr @cti on
of 2 Septenber 2005 -5- operation in accordance with a function for
per f or A +<ConHaicab FERITRE N 20 SXt ePRAPTBEY a BBRPYR RYCRNSGH BT eLSiTNg
medium js given. A function_section for realizing a ta carrying_and
pr ocessqeﬁlgegc ¢ off, u%ﬁf(fta Pﬁﬂ%ﬁ%ﬁp%g%t ivéli?ll‘tfacgre p&Pf g%fﬁ n&aséé i @&tion
wi th arn, et;fatlﬁ:r n%lf d%th% Cau %'il}ﬁ/i%@? RleQEESS! %%Ld ”%%'llé@tq% b % fa%rsrre(}ol%y one
he di e t, th eq-

chi p. I exanpl é enbodi e sem conduct or i nt'égrat
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




circuit device may further conprise control nmeans, disposed between a
connection point of the rectifying neans and the generation neans and a
groundi ng point, for controlling the switching of an operation

comuni cation nedium signal is electrical the second The a switch in
accordance with a signal instructing in accordance w1 hsaddmed+ orodor
performng wth an external data carrying and processing control neans nay
turn-off the switch when the supplied,sand may prevent an inflow of |eakage
current by the generation neans, which occurs when power-supply voltage is
sel ect eshebytide séhecticaproears, asith poser fauppliynvolficage peaftrechd or
operation. The sem conductor integrated-circuit device may further

conpr i seomhwekcekiomeviidh neanexfternedt rdetangarfyitsg ehdckpwrceddimdasi s
of the carrier wave; clock generation neans for generating a second cl ock;
and cl JekAKEr ekt iBrefeans for selecting, as a clock used as an operation
reference, one of the first clock extracted by the clock extraction neans
and t he sec%nf”&%@%eﬁ@?ﬁ%@& bYCT he" 3 oA RfEnér afRbA nEAFSY1NBe ek 2
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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




an operation reference when the first clock is extracted by the clock
extraction neans, and may select the second clock as a clock used as an
operation reference when the first clock is not extracted by the clock
extraction means. In accordance with a second aspect of the present
invention, there is provided a portable term nal devi qﬁggj I NGrnan
antenna; a battery; g senicondugtor i ntegr at ed- circu??%%%:u f%%g%°§i
rectifying nmeans for rectifying a carrier wave received by the antenna;
generation nmeans for generating a first power-supply voltage on the basis

of an o4 paktt 1 tHCand ephl T ¥LRdcPERRS ANdSel el ofs "BaRs Jber wselecld ng

one of the first power-supply voltage generated by the generation neans

and a sg¢asseROWRIT SHRdend bage uRPliiatd ramdhe habitalaetel geneiate a
power - supply voltage for operation, wherein the selection nmeans is

confi gurkttlt oesetectivhempanel, - sippl yayvekilage fidre opecatd onlsokt hat & he
first power-supply voltage 1is selected when the second power-supply

vol t ageciackeqpsald B6 en obewetiomareendnashbled vakud irand allveksdcomdpt
power -supply voltage is selected when the second power-supply voltage is
equal tKtradiqghdry tihenh ek dstsitd amaiMgangnd an instruction to operate
in accordance with a predeterm ned function is given. |In accordance with a

third aspect!f dHLGHFE Rt “Hiventi oRSCPREr e2PRCHF ovPded T& s e AUCSIRET

met hod f or erform.ng a settlenent @hich occurs.as resul t of, a.2
Sopt oDt FYOS 7 ST er i ned o7 SAE4ct FonOh ERLE poFTIRTE t olifTiAl
devi ce COMUISING LECIdAg TRaRs: EOEyL egt LN NBAAEAGL Gt dfeCel Ved
by an ant €nna; generation neans for genéefating a Tirst
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 battery 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 é
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




power - supply voltage on the basis of an output of the rectifying neans;
sel ection neans for selecting one of the first power- supply voltage
generated by the generation neans and a second power-supply voltage
supplied froma battery to generate a power-supply voltage for operation;
and storage neans for storing nmoney information as a predet&arsdneshos
transaction price, the settlenment nethod conprising: a comuni cation step
of perform ng conmuni cation with the ppltable term nal device; a reading
step of reading the noney information stored in the portable term nal

devi ce pRelbePHPEESS OfaridiectCiiAUNIGa 0B pbePabaBd Bes@ihbenepyséep of
performng a settlenent on the basis of the noney information read in the

pr ocesscetpt heindg cadidtg iteipg | lebhe eraAplecanodingnt, tarther wave

sem conductor integrated-circuit device of the present invention and in
the semecondedtloy amtagratesdr cyewenrdt davimesaps ofibdlegenarat ooy tabf ecst
term nal device, a received carrier wave is rectified, a first

power - spEpt ¥ S g erd s apmemattdd bastiseofaghscofptheobutpat rechiefwiolg and
one of the generated first power-supply voltage and_ the supplied second
pover - SIOPLS7 vERLAGELIPE FElaa® cbassalepbhpe- Sispl 9L vbheadd redqurqverr T or
operation. Wien the second power-supply voltage is equal to or |ower_than
a t hr esHePRLY vEPLE2IR hESRPEEEeHolr -Eifp¥S i tafe Te2ke| ebtled@ a2 Hdwer 2
Sept enber 2005 -8- supply voltage. required for qgeration. When t he second
pover - BUpt Y WP %gégi 28Guaf PR P hiffidt BhdrPtHREY hiGshgFRevalkGe @ and

an instruction tgloper e k% 3§cordance with aangregggegnined funct%églis
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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-—




voltage is selected as a power-supply voltage required for operation. In

t he exanpl e enbodi nent, in the settlenent nethod noney information which
is conmunicated with the portable termnal device and is stored in the
portable term nal device is read, and a settlement is performed on the
basis of the read noney information. Brief Description gdptdi@dx avdgws
Fig. 1 is an overall diagramillustrating a ticket gate systen1|n whi ch a
cellular phone of a first enbodiment of _the present invention is used as a
non-contact card. Fig. 2 is an overall diagramillustrating a ticket gate
syst em supphy Cho Bt £6¢ | vbqui phancoof opbeatioat embedi mprt Rfcoridhdwasent
invention is used as a reader/witer device. Fig. 3 shows a configuration
of a cedlpply phbbegbavengagaal. readmgiigher nghiunthieorthafe shivd df ivaslue
enbodi ment of the 2 Septenber 2005 present invention. Fig. 4 shows a

f | owchaand f pensel egstngcbhenof tchr eepevpéeat ioh nedesrofancee cefthil ara phone
of the first enpodinment of the present invention. Fig. 5 shows a

carri erR¥RARE @k N9d caf POACEPR cui aﬁévﬁn}ogﬁbemlﬁQQQﬂ@ﬁ ROV e URIHaf
phone of the first enbodi nent of the present jinvention. Fig 6 illustrates
cont r ol VAHALE of-Sa S EERCBVNET of E"Pl%eJFl%@p%Ymdfd:ime oreﬁﬁérﬁﬁies@ﬁ

i nventi on, %Hé’lg 7 illustrates control logic of a switch SWont of the
first HSTRTER of the present invention. Fig. 8. shows a carrier-wave

rectlflCatIQﬂlthCUIéaﬁgE% 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




logic circuit of a cellular phone of a second enbodi nent of the present.
invention. 1.5 Fig. 9 illustrates control |ogic of az$wptehhepp00$ the
second enbodi nent of the present invention. Fig. 10 shows an overall
configuration of a conventional non-contact card and a reader/witer device
for reading/witing the non--contact card. .20 Best Mdde for Carrying Qut
the Invention. First Enbodinment. Fig. | is an overall diagramillustrating
a ticket gate systemin which a cellwl-ar phone of a first enbodi ment of 25
"the present. invention is used as a non-contact card. In: Fig.. 2 '
Septenber 2005 - 10 1, reference nuneral 102 denotes a cell ul ar phone
having a card .Q er tion function. Reference nuneral 104 denotes a ticket
gate prpof i aﬁlaqribn etc. Reference nuneral .106 denotes a

reader/writ deV| vi_n My Wi tiin funct|o rowded in the
ticket gat e%i84 Ré Olra%nce%rllgw&?%% rdéa’r(?lt lngcI osegj% ﬁ:c et gate passing

~plate. cendgggaroaﬂ 410 %q]r}qheasr cﬁ‘fjee%'%gdf%@ passing plate.

Next, t etlc et gate systemo scribed briefly. A
user, %{Hdﬁl%r}{l%§eéﬂéléﬁr S@}ﬁnq%tl&p_pr oaches the ticket gate 104. The
di [

reader/wrlter devi ce sposed in. the ticket gate 104 detects that the

~celbular pheng 182sphwkhe E@%En@%swé%c&%@ttlﬁddtq%%t cﬁ%tc%l]to"aréﬁ% perfor s
‘communi cation"wi th the cellular phone 102..

logic circuit of the cellular phone of.the,flrstrembodlment
. of the preeent_invention. .

Fig,.6 illustrates'control'logic of_a switch Swen of

thelfirst embodiment of the present'invention.
1d | Fig. 7 illustrates control-logic of a switch SWcont of
the first embodiment-of the present invention;'-

Fig. 8.showeﬁa carrlerfwave_rectlfication‘circuit and a .
rlogic circnitfof:a cellulerrpnone-of.e'second embodlmenttof
the present 1nventlon

15 - . Fig. 9 1llustrates control loglc of a switch, SW of the :
. :second embodlment of the present 1nventlon |
Flg 10 shows an overall conflguratlon of a
'conventlonal non- contact card and a reader/wrlter devrce for
A reedrng/wrrt;ng~the non—contact card. |
20 R | '
Aﬁ“.dBest Mode for Carrylng Out the Inventlon
| Flrst Embodlment
Flg 1 1s an- overall dlagram lllustratlng a tlcket gater
V‘system in whlch a cellular phone of a flrSt embodiment of

25 ”the present 1nvent10n is used as. a non-contact card S In: Flg




15 ~When nutual authentication (for exanple, a settlenent . based on noney
information.stored in the cellular phone 102) can bep segphidei®lps t he ticket
gate passing plate 108 is driven, and the ticket gate passing ﬁ?ate 108.
i s opened as shown at reference, nuneral 110. This. makes it-possible for
the user 20 to pass through the ticket gate 104. systemin which a cellular
phone of the first enbodi nent of the present invention is used as a
reader/witer device-. Fig. 2, refgrf ce nuneral 102 denotes. a. cellul ar
phone 25 having a reading/witing function. Reference nuneral 120 2
Septenber 2005 -- 11 denotes a non-contact |C card. Reference nuneral 121
denotes a base-station antenna. Reference nuneral 122 denotes a nobile
comunilcatied® redcko mneRaile Addc demprssala  cE2d Wepotdwne demting aconmputer
provided in the central site, 5 etc. Reference nuneral 124 denotes a data
. nenory CeEANSPEEG tis e cddetrol Redmpirrete remendxtl04 degwdiafg/anri ti ng
operation, perfornmed by the cellular phone 102 with the non-contact IC
“card 128CKRY REtesBrOvereat 18y &t shadriopi.g etr wi Relseedesc i Beddrief ly. For
- 10 exa n. an amouynt ofzboardin%lpoints recorded in the -
I

| e,., wh > L.
non- co gcgepegeéaﬁdrfﬁgeﬁé@6ﬁ§§15ﬁﬁw o8 REVARd @ &eaHe%E Wridd eads poi nt

information.recorded.i.n.the non-contagt 1C card 120 in order,. to recognize
-thégag%HﬁFPéPHVhErSH&FF&géP ﬁﬁgn%ﬁﬁéeﬁoﬁﬁgf 3@%ord%&ﬁ%¥%ﬂ%? non- contact |C,
card . 12Q. i. fficien th el Lul ar _phone 1Q2 accesses the control
conpur BmE5gL, 138 BRHRELE! Mk oble K e R iR R e
' Rgferénce‘numeral 110 denotes an open tiCketlgate passing

-plate5
_; Next, the ticket gate system of éig. 1 will be
.10 .descfibédlbriefly; A user, carrying the celluiar phone 102;
| apprqaéhes thg-ticket géte 104. ‘Thé féadér/writer device f-
~106 aiépdéed in_the'tickéf'géte 104 dgtect$ that the
-lvcellular phoﬁé,IOZ of thg‘user has reéched_the tiCket‘gate
104 and performs c9mmunicatioﬁ'withAthé;cellular phone 102.
15 'When.mptual autﬁentibatiéﬁ'(fbr examblé,-a,settiement.bééed,  ;
6n'ﬁoﬁey.infqrmation s£qréd'iﬁ thé éelluiér phonelioé)_can :
:1J begéoﬁfirmed; the tickét gaté’pagsing’plaﬁé 168 ig driveﬁ,,
- and the,tickétfgéte péssing'plate 1dé is pﬁened as shbﬁpfat
. réfeteﬁéenﬁmeral 110. $his,makes.it'bossﬁblewfbf'thg uéef
| 20: té'pass ﬁhfoﬁgh ﬁhe'ticket‘gafe 104.fﬁ.:  R
| 'E;g.-insxén:ovérall diagfaﬁ iliuétraﬁiﬁg-a séttieméﬁt
System in which.a ééllulgrrphoné'of'the"fifstléﬁbﬁdiment bf? .
the_pfeéent“iﬁﬁéntidn;ié uaed-asé-readér/write?'deGice;- Iin -
‘Fig. 2, refe;encefnuméra1 1Q2 déﬁoteSTa;Celiﬁiar phéhe |

25 having a reading/writing fﬁnction; ;Réferenge_numeral'120




communi cation network 122, obtains points therefrom and wites: the
obtai ned points.into the non--contact . |C card 120 bycHfiniierbbEs
Sreading/witing function. .20 ' ' Next, a description is given of a-
~configuration '"of. the cellular phone 102 of the first enbodi nment of the
present invention having the above-described reading/witing" function.
Fig. 3 shows an exanple:.of an internal. configuration of an |IC provided
~inside the cellular phone 25.-102 according to the present invention having
a 2 Septenber 2005 - 12 reading/witing function. In Fig. 3, an I1C 300 is
formed of -~ a card function section 400, a reading/witing function.
section 500, and a control section 600. In the card function section 400, a
carri eflepgfes pedenvegnypcanIgncarda 18efeseneet pipegabylgirectifier 131,
and this wave is output to a power-supply control circuit 138 via a series
regul afleRotss. aThesgoRErtdappRytednerol Redrrenre 1IBSE8At AéPs a vol t age
fromthe series regulator 133 and supplies a power-supply vo]ta&e ('vDD)
‘used i ASPR&SEnei FEP116 FETIYDICaErs, NEREOSKr | e8CfEGANEFOPUTST3 s a devi ce
.for making thetout ut voltgge substantialLé uano%n1regardl ss, of the
i nput véPt 9§8°T¢Rat FERTERE FORBRISHPPIYVEBALr &P t8Pr EGNET23850EPForns an
opqgatign su hfas %hat dgscr&bg?.. ago g‘b hngregsigg the:igt L al
i npedaficE -wheli *EhEFRptt ™15y tad&™P ﬁiéh.a Rd™6Y°HEcFEEFRg  he
_|nt¢rn%g %ﬁBegéﬂ%%oThégméﬂ%eE”EEE; voltage is-|ow A'voLtage-detector 140
nmoni tors the voltage © n-external power supply (battery).
‘ Next, a reaqing/writing poperation performed by the
'cellﬁlar phone 102 with the non-contact IC card 120 in_the
settlement system‘of Fig. 2 Will’be.described briéfly.' For
. 10' example, when'an'amount of'boarding poiﬁts recorded in the
-non~cbntacﬁ'lc'card 120 becomes small, the Cellulér phone
1062 reads:point'informétion feéordeq in the_ndn—contactVIC
card 120 in order to reéognizerthe émountiof'the shortage.
‘When thefpoints.re¢ordéd in the non-contact IC card 120'are
-15' insufficient, thé‘cellulaf,bhone'idz_adcéSSes the contrbl
1.c0mputer 123 viqfthe,base—station anﬁenna-lZl_énd the mobile
:communicaﬁion hétwqu 122, obtéins pointé therefrom, éﬂd
Writesjthe.obtaiﬁed'points_ihto’the non~¢6ntadt IC card 120 .
by using'the'reading/writiﬁg fuﬁétidn.
.20 - - Next, é descﬁiptipn is given'of a'configuratidn'of;the
cellular phone‘lOé'of'the:first:embddimént oflthe present -
invention having thé éboveédéscribédgréadiﬁg/wfiﬁing'
function. FiQ;‘Sishows-an exémplé]of;anliﬁterhal |
configuration:of ah'IC"pfovidéd inside the;celiular‘phoﬁe

f125,-102 ac¢ording:t57the'preéent invéﬁtion.haﬁing a




connected to the power-supply control circuit 138, and outputs a signal for

prohibiting the use of the external' 20 power supplgs% m%hﬁnggggr-supply
control circuit 138 when the voltage of the external power supply falls
bel ow a predeterm ned voltage. A signal received fromthe externa
-reader/witer is input via the rectifier 131 to a receiver 139, where the
signal is' converted into a baseband signal, 25 and this signal is passed
to a signal' processing unit (SPU ﬁ Sept enber 2005 - 13 144 and is
processed thereby. Furthernore, a tr %snission signal to the external
reader/witer is passed fromthe SPU 144 to the rectifier 131, where the
“value of a |oad connected to the antenna 130 is changed according to the

t r ans mssidimasivgrialingarfenardleint. ud€ it .at3i,0en I paforinedoraed afcarri er
wave. generated by the external reader/mwiter. In a carrier-wave detector

134, . & deyrdderatilead seiedtiiver 4610 net reacddmci/emr iwedve ifSincdritead. ned i n t he
radlo wave received by the antenna 130. Wen it is determ ned by the 10
carri esSghiendetldot @ndl 34 copdrod c&ctilen W@¥e is contained, a carrier-wave
detection signal VRis output fromthe carrier-wave detector 134. to the
~power - suppl yicEher 6frdcfrearionssechienodROexer aeroicr3Basgt racts a cl ock
fromthe in radi o wave input fromthe antenna 130 and supplieés. 15 the.
ext acF@ el@ﬁ@cpy £8 &n$FBBE déledforetsd figdcbycR s€6HHTAESr 1837 causes a

crystal ator rovlded ou%5|de the IC ChIR to generate a clock of a
freque § %é output to a power-supply cohtrcl circuit

138 v1a‘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)




MHz) used in the I C 300 and supplies the clock to the clock sel ector 136.
The clock selector 136 selects one of the 20 , clockoxdpplhgd sboom
the.cl ock extractor 135 and the clock supplied fromthe clock oscillator
137, and supplies the selected. clock to all sections of the IC 300. The
entire operation of the card function section 400 is controlled by a CPU
145 of the control section . 600 (to be described later). 25 The
readi ng/witing function section 500;gonprises a 2 Septenber 2005 - 14 5
transm ssion anplifier 150, a received-signal detector 153, and a
receiving anplifier 154. The reading/witing function section 500 has a
transm ssion and receiving function, causes the transm ssion anplifier 150
t r ansm'dd GRS iign BT OSEFSEPe FEEEAY -he FUTEDEIORG., §§ FFANEEHio ant enna
151. the signal received by an antenna 152 received-sjgnal detector 153
and i s SN i%d Y EHe G eEnpIcPAR VS 1880 184 PagiE s @D tthEe SBY the ot her
hand, i.s, detected b tEf recei.ving anplifier 154, and.this signal is
suppliééAfEET% © f§%§ﬁ e .jg}f Wﬁ@Fg e JPgmal Ofs SsdibPécted to signal
processjng.. Th ontrol _section ﬁ O0.conprises a central processing unit
(P Phiegtdl RRTHES aBEEhkg" 1o, 1ESPrnonn. 2<ER ChAgr J5t IB% (DES) engi ne
1465 . . t%aﬁi%}n%%%n( RGhatd/ahar At SE L9 mRluhi1 §15 8 13 BB heBEMOry (RAM
141, a read-only _
on a carrier wave generated by the external reader/writer}_
In a carrier-wave detector 134, it is determined
whether or not a carrier wave is contained in the radio wave
received by the antenna 130. When it is determined by the
10 carrier—-wave detector 134 that a carrier wave is contained,
a carrier—waﬁe detection Sighal VR is-oufput from the
carrier-wave detector 134 to the powerwsﬁppIY'contxoi
circuit 138. A clock extractor 135 extracts a,élbck from
‘the input radio,waverinpﬁt from the antenna 130 and supplies .
“15 theAextracted.cloCkuto a clock éeiector‘lSG; AhclOCk ".
osCiilator-l37 causes-a crystal Vibfator_provided oﬁtéide
' theﬂIC Chip_to generate a clock Qf'a frequenqy‘(é.g., iSQSGf.J
‘MHz) used in the IC 300 and supplies the clock to the clock
_sseleCtor 136.7-The c16ck seléctor i36-éelectsioﬁe of the
ZQ_ ¢10ck supplied from the:qldck'extractor7135 and'ihe clbck'
supplied from the cléckidscillator 137,.aﬁd supplies the = .
selected.clockfto;all;segtioné of-thé IC 300;"Thé'eﬁtife x
operation of the ca:d funétion,sectidn 400 .is ééntroiled By
a CPU 145 of the control section 600 (to be described latef).

25 . The reading/Writiﬁg function section 500 comprises a




~the card function section 400 and the reading/witing function section 500

one” of

15 menory (ROM) 142, an EEPROM 143 for recording data, a UART circuit 148
for perform ng asynchronous serial comunication 2 w - al source,
and an I Cinterface 149. for perform ng conmmuni c&t%%@%@?gngternalf
source.. In the present 'invention, in the manner descri bed above, 20 since

are provided, the swtching of the power supplies is. controlled so that.
t he nost appropriate power supply leﬁuppl ied to these sections.
Furthermore, In the cellular phone, the antenna configuration used in the
25 conventional IC card cannot be used as is, and an antenna-in 2
Sept enber 2005 - 15 conpliance with the cellular phone nust be
i ncor porEATERI FTIOR iarrdddier dade, byrengipisdig Poerdeeetrer |5 tar d
section (] C 300) fromthe battery, a sufficient power can be supplied.. 5
The | C33BD hdSLAFivd@ % pawdtitde: L Al CetedHao carid i e A ch
comuni cati.on with an external reader/wijter .device is perforned via the
card f GG o8& P6F F0G AR STHERISTY WG & Ffdde- 1% MR ¥bmmuni cat i on
with an_extern non--cont.act | C.car.d is.‘LC'S erforne a the reading/witing
=i

| . Vi
10 fundiBiTS &S 2868 5818 e ¥ O "#X/mti an internal

cargd di,;sposed w.thin.,is_processed., Eig. sh fl owchart for selecting
B ot R P e P B SRS e L ga T (0% e 44 T Sert¥ (HE Cu

-resulting signal from an antenna 151. On thé other hand,i

.the signal received by an antenna 152 is detected by the

received-signal detector 153 and is amplified by the

-receiving amplifier.154, ahd this signal is‘supplied to the-
10 SPﬁil44,_where the signéi is_sUbjeéted to sighalrprocessing. 
o Thé éontrqi section'GCO_éompriséé é centﬁal process@ngw
unit (CPU) 145(-a]sigﬁ§1-processiﬁg uni£ (SPﬁ) 144, an

encrypfion (DES) engine 146, a detector (CRC)'147 for

detecting bit error, a primary membry (RAM)-141; alreadéonly

15 memory (ROM) 142, .aqEEPROM'lz_LS for :‘:écordi'hg‘da_té,. a UART
éircuit_148 fofrﬁefformingAasyﬁchronoﬁs éé%ial c6mmuniéati0n
with.an‘external-sQﬁﬁce, aﬁd an_I?C infétféce-149.f§r. : |

‘  perf6rming cémmunicationwiﬁh.thé extefnal'source;i 
‘ Iﬁ the preéeﬁt'invention,'in £he maﬁnei déScriﬁgd ébove,,
 ?0.ffsincé_the cérd functién sec£ioh 400?ahd thé“reading/wxitiné‘
function SeC£ion 500 éfQ pf§ﬁidéd{ the switching of tﬁe!'
power éupplies iséontfélled‘so tﬁafxthg}ﬁéét'apéfqpfiaté _ 
.Péﬁer:Supply is suﬁplieﬁ tojthesé éeétiéhs;,fﬁﬁrthérmbre;:ih:
the cellular pﬁoﬁé, the_anteﬁné”éonfigdfatidﬁ_used-in:thé
.25 donyentiqnal IC card ganné?-bé‘ﬁsedaaS iéL5aﬁd aﬁ"antennariﬁ  '

A




145 perfornms node determnation in step S1. Wien the CPU 15 145 determ nes
instep S1 that the node is an external card. node, ﬁ% &ﬁﬂmﬁéﬂ&%he CPU 145
perfornms the external card node which perforns. a car grocess W th the
external reader/witer device via the card function section 400. Wen the
CPU 145 determnes in step Sl that the node is an 20 internal card.node, in
step S2,. the CPU 145 perforns .command interpretation, and in the case 'of .
,the internal. card node, a process fpg the card disposed withinis
‘performed. On the other hand, when the CPU 145 determines in step S2 t hat
the node is an RF'W node, the process proceeds to. step S3, where .25 a
‘reader/witer node is performed_ with_an external non 2 Septenber 2005 - -

16 CcoRCHPL1pEcEaid th; éheheeﬁé&&eﬁgﬂttene ﬁesrtuhe.leﬁogfeeﬁa&ﬁ%oo The

antennas .for a card and for_a reader/witer, or tggltr sm ssi on and
recei vENGUanflefiHEE RofasSr e e PPRPIYEN 9 E8Y € &%ﬂ 2¢& y provi ded,

and one _antenn sed co nI nth rese |nvent|on the

out put Fﬁ&ﬁ@? 3é§a¥852d%F98n1 %YWaﬁef The. pohbr-supﬁpy cont r ol
~circuit s supplied to a terntnal VDD. On the other hand, the power
from FHQ aFFery is also supplied to the - termnal VDD via the 10

pover - SUDD! o CORE 1 940 CALE UL 138010: 21 SLAT hBHCTBNORT 0P f cLbgse Lo

power supplies 1S Sse ed according to a Togical conbination of- a signal

- PON frﬁgheh§ncﬁhhghaﬁoﬂm9ﬂ§cgtgghrthﬁrahn%%t%Qﬂﬂﬁ)ke%@%r?w%h&@%l VR from

the carrier- wave detector
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
aiO function section,SOO,‘andganlinternalrcard mode in which an
interhal cardfd15posed within-is‘processed;
hFig. 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‘




15 The swi tching of the pdwer supplies of the cellul ar phone construct ed

as descri bed above will be described. below. Fig. 5 sztg)égg %}2@% e detail,
a carrier-wave rectification.. circuit and a logic circuit of the cellular

phone of the. first enbodinment. of the present invention. In. Fig. 5 a .20
carrier, wave received by the antenna 130. is rectified by the rectifier
131, and this wave is supplied to the power-supply. term nal VDD via the
'series regulator 133. On the ot her _hapd. the-output, f "the battery. .160
is connected to the power-supply termnal VDD via the power 25 supply
control circuit 13.8. This power-supply control 2 Septenber 2005 - 17
circuit 138 is provided with a swtch SWn 162 and a swtch SWont 164
bet weerFCt.fh*ea%pﬁ% GrEC t ik? ok put caFhBISWF EEANOSPERCIERN Sectingd 50/.of f i n
accordance with the control |logic such as that shown in Fig. 6 by the
pover - suppl ¥ 5 FEIHERGEVEP of (& ThaPFetPr160 read rHe Bt ahd:he he
switch SW:ont 164 is turned on/off |n accordance with the  control |ogic

such astHH oW iah e B R PON 2 SRS ed e R MY and the
si gnal VR supp ied framthe ier ve detector- 134. 10. Fig. 6 shows -
control %%g‘%ocsefpoarr g‘ryatpﬁ?d”tcﬁeé{'sﬁ“t%a NG\t erg? MY Ry RFPIn Fig. 6,
wheg Q.]% tg,ge VBT of the battery 160 is equal to or higher than a
thresho val de enabl e signal en (signal indicating.."1") is output

from.the p%erchéugggreﬁe 26b8he 148 - CYBELL130L @0 e at e Sven

from a carrier wave} of the‘powerésupply control circuit 138
nis supplied to a terminal Vopp. . On the other hand,rthe power .
fromtthe'battery is also supplied to the terminal ngjvia the
._lO power~supply control cichit 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 51gnal 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 rectlfrcatlon‘f"
‘circuit and a_logic circuit of the cellular'phOne of the.
_first:enbodlment of-the'present 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




15 162 is. turned on by this 'si gnal. On the other hand, when the voltage

VBT of the battery 160 is |ower than the threshold bl e signal
en i's not output fromthe power-supply detector 140 %%é%nlt%g)zsegand t he

switch SWen 162 is kept off. 20 Meanwhile, Fig. 7 shows control. logic for
operating the switch SWont 164. As shown.in Fig. 7, the switch SWont .
164 becones on when either of the. signal PON and the signal VR is high
("1"), otherwi se-, the switch SWont. 164 .is kept off. Here, the signal -
PON is a reader/witer node signal. b5-TWen a user instructs the cellul ar
phone, to performa 2 Septenber 2005 18 reading/witing operation, a high
signal PON is output from the cellular phone. On the other hand, regarding
t he Si gnalcuiMR 13thers proaridest widte.a isvidetlecivezh widhiand he.svwico®i ved
radio wave by the carrier-wave detector 134, a high signal 5 VR is output.
That | sWadnd ditgghdletWRereitiye hinginti rdictattes outratt ¢ heltee| $wil tgh phone (1 C
300) operates in the card node, and the signal PON being high indicates
that t&lenell6R drs tyhowsl opeicdtfesin madnrdaarery ikl tdre LT The CPU 145
recogni zes whether the cellular phone is, operating in the 10 card node or
in t he Loodaderyakr iaserthadde heeoridi 90 & MY St AORAT GYURIN si gnal PON- | n
Fig. 7., when both the signal VR and the S|gnal PON are hi %P the control -
Iog?c e teed l}’sﬂfv‘éfytg%l%‘é’é%eﬁlﬁelﬁ?) t h8nchP8 RSBETaRd PnetFEader/ wri ter
node. Thi s excl usive selection can e in 15 sy ch a: qper -as to select-
in prlﬁwlﬁfhaﬁﬁﬁﬁﬁﬁahlénlﬁfturne on/o in accor ance wi

control logic such as that shown in Fig. 7 byrthe signal‘POﬁ
_supplied,externally'and the signal VR supplied.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 SWltCh‘SWen -
162 is kept off. . | -
20 Meanwhlle Fig. 7 shows control lOglC for operatlng the:;1
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 SWeont 164.1s kept
off, “Eete; the slgnalbeﬂ is afteadet/writer mode Signal.f

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




whi chever becones high earlier with respect to, tune. O course,.the
sel ection may be made excl usively by anot her nethod. E&?RQHB ng t he
switch SWont 164 is connected to the 20 output of th eries regqgul ator
133. Therefore,. when both the switch SWen 162 and the smntch SWont 164
are on, the voltage VET from'the battery 160 is supplied ."as VDD. In the
“manner described above, the series regulator 1.33 is equivalently
configured in such a manner as to._ ggntrol the 25 internal inpedance by the
di fference between the output. 2 Septenber 2005 - 19 voltage and a '
particul ar reference voltage. Wen the battery voltage is higher than the
rectified voltage from the card (rectifier 131), generated by the series
regula¥©@dlagéwr%hengn@E@hﬁthﬁpeéaheéhoﬁlQﬁelsBDmeBSr@@%@%ﬁo rq®3 becones
~very large, and, thereby, the voltage of the battery 160 is prevented from
f1 owi nghencebiBias PheBEt heORnple SFher 5enfhe TSEATES NPeficatSdInEd3. | Even
if a slight anount of electrical current flows in reverse into the |nput
si de ofRt hEheRrReSa¥ByBF atdye133 febRriedt HethaPt ER¢ ¥66°1VFE di ode inside
the. rec lfler 131 reverse bias, and the |nE§g?nce i.,S.increased. acts as
Conseqtiént aYﬁeb¥e ?seP BT LeFrRYP E6EPERPTS t Re PHABu Plg?l e of the

seri e egulat to t he regﬁlfger ai a ebe C der decreased. On
The ot FRrhantitPhen ERther® of Eh3 s FHB LW FoReSEn 182 SRACHSSw ton
Swtontt&§4-gﬁ gefl&{ar phone (IC 300) operates in the card mode, o
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
plD‘ 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 behmade 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:supplieddas VbDr hIn]theV:
'manner‘descrlbed above; thelSerieszreculator 133 is:
equivalently configured inrsuch a:nanner as_to_control the

'25. internal impedance by the‘differenceﬁbetween_the output’




the power fromthe. battery 160 is not supplied as. VDD, and only the
rectified. voltage of the carrier wave is supplied tgth ut of the
series regulator 133, making it possible to sean1ess?§egéwﬁﬁﬁaﬁﬁ% power
supplies w thout 20 instantaneous power interruption. Furthernore, even
~when the distance to the external reader/witer device becones relatively

| arge and the power-supply voltage generated from the carrier, wave cannot
~be sufficiently ensured it becones possible to perform conmrunication by
“usi ng power supplied. 25 fron1the'ba&%é?y 160. Therefore, it. is possible
to increase 2 Septenber 2005 - 20 the distance in which communication is
possi ble. The circuits of Figs. 3 and 5 can be realized by MOS processing,
and al kohih@gel bed &S phRtlicas ar3 rafed renean viea.tagd .Spesech wiHehi n a one-chip
MOSLSI. 5 Second Enbodinent. Fig, 8 shows a cellular phone having a card
functi eatteng aoleadengbwhibheg fhaet ithe aecaridiirg tve ldsgecdnedn enbodi ment
of the present invention. Fig. 8 shows a nodified circuit of Fig. 5, which
di f f er shparctircul(@ekyifiem 1618 he genesttedbddi nimt sSaritdratregyudewer- suppl y
control "circuit 170 and a protector 180 are provided. A VDET 140 nonitors

t he ouflpdt, vbkt ageerhalt hapedeneey of6@heWsenr igse regndwtorolli3dge (battery
voltage VBT) .is lower than a predeternined value, a signal VB of a "0"

| evel besctBeguvpay fLargam. ANDAG| itbgireby71 the tvd te@iRects Ups yadd®ol |
circuit 170, and when the battery voltage VBT is higher than: the threshold
val ue, 180, disgrapveBtef Arom- fleyandi dnogey@rseo into the input side

of the series regulator 133.
Even if a slight amount'df,electrical current fiow; in
reverse into the input sidé of the serieé regul@tor 133 froﬁ
10 the bétﬁery 160, the diode insidé the.rectifier l3l‘acﬁs as
a reverse biaé,'énd thérimpedéﬁqe iéiincréaéed.
éohsequently; the—réﬁerse eiectridalicurrent frém‘therinput
side Of-the‘seriés-regﬁlatOr_133_to the:gectifief_l31 can be
considéfably decreéséd. On fhe ofher hand; When‘éithéfr§f
:15 thé‘QWitch SWen 162 and the switc;'sﬁcont‘léé becomes offk
~ the power from'thé,batfeiy 1€O'ié not'suppliéd §s.V3b,_and
 og1y thé_feétifiedjvoltége of £he ca?rier-wa§e_i§ supplied
tq:thé output of. the séﬁies'regulatdr 133;5mékipg it
poésiblé_to-seam;essiy s%itch ﬁhé'ﬁbwér Su??liéé-withUt:
20 ‘insfantéﬁéous-pdwep interrupfién., furtheﬁhore,tevenwhen
- the‘distaﬁgéfto the.éxternél reader/writeﬁldeﬁigé‘bécomes,r‘
-rélétively large and.the powér—sﬁpply yplt§gegenexatgd;f%om_
thercarriéttﬁavé-cannbt be sufficiéntiy=énéu;ed;'itrbééomeé' 
possible.tO'pgfférm cOmmunication by.uéiﬁgtpbﬁerﬁsuppiiéd 

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




. is detected within the received radio wave. 25. Fig. 9 shows control |ogic

the AND circuit 171. The power-supply control circuit 170 controls a switch
20 . SW173 in accordance with the signal VB supplie m,t h DET 140,
the signal PON indicating operation. in the reader/mﬁs%@fnﬁﬁﬁgog¥d a VR

signal supplied . from the :carrier-wave detector 134 when a carrier wave

of the switch SW173 by the 2 Septenber 2005 - 21 power-supply control
circuit 170. In Fig. 9, the signal VB corresponds to the output voltage of
the VDET 140, becomes "0" when the b&ltery voltage VBT is low, and becomes
"1" when the battery voltage VBT is high. According to Fig: 9, the switch
SW 173 is off while the battery voltage VBT is low (while the battery

vol t agenBRilstequalid erhared ewaimuhhaztd ort hreegtadsd pial ue), and is turned on
when. the battery voltage VBT becones high (becones equal to or higher than
the thresholrlevaluepiasdoshengeit Beanaf 5t bansbgnakaPONedndyt M@s10 signal VR
is high. The card node, the reader/witer node, and the exclusive |ogic
are t hersamssdng,n anlte addsehef cErguits ithatigss, nvkent & tdeer kaf t he signal
PoN. and the signal VR .is high, the switch SW173 is turned on. The

pr ot ectddsprb8@d iws thic ecwine-chopmd®siyIa MOS circuit, 15 disposed on an IC
chip. 'The protector. 180 is connected between the connection point of the
output of tAeceadtEmpbedimgitand the -series regulator. 133 and a.ground,

~and -is .controlled in accordance-wit . h the reader/witer node signa
' 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.'
h'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 51gnal supplled from the_‘_-
'lcarrlermwave detector 134 when a carrler wave 1s detected
‘w1th1n the recelved radlo wave.:- | | |

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



PON. Specifically, when the reader/witer node signal PoN is .20 not,

applied (for exanple, when operating in the card m)dE)e cont boés
performed (the internal switch.is turned-on) so that th reS|s ahce of the

protector 180 becones very snmall., and an excessive voltage generated by
- the rectifier 131 in accordance with the carrier wave is output to the

ground. 25 On the other hand, when the reader/witer node. signal 2

Sept enber - 2005 - 22. PON is applied, #he resi stance of the inside of the
- protector 180 is made to be infinitely |arge (the internal switch is

turned off), thereby preventing the supply of the | eakage current by the
series regulator 133 to the internal .5 resistance of the protector 180.
The pr at@¢eorsUROly scqrrwldeﬁmqmw"]s'?(}mnnm Fiand Y hetheroteeabrVvd 80 is
turned. off during the reader/witer node (when the reader/witer node
~ signal FPONésPappt ited)tharekitrpt ivoldexst bife it pFREVENL 40 ossewdmes ect ri cal
current due to the 10 | eakage current of the series regulator 133, '
gener at &' athep e rhatiame Valiase tMeculi&r 1 oWheANEe RECLBEShY LEVEBED As a
~result, it is possible to formboth the |IC card and the reader/mmlter into
one chi%h%wbﬁﬁf?iﬁ(ﬁﬁiiﬁQﬁ;Wﬁmd1%o§§9Ble pecpretrdeta Eapl-uPar thBone whi ch

realizes a low 15 cost and hi reliability of the product. _The
bove. R TInET T a ¢t T e R o e L ARE O of 5t AVeake of

~_.conveni e, order_ to in |cate medi um:h V|ng a data_c |ng and
- processﬁﬂbﬁ#qu#hﬁ(ﬁtﬁiﬁfyé g &Fr§?n§qﬁﬁ BPo8§sgPﬁﬁr %hé%
reSpeCtéﬁggého d1value), and is turned on when the battery voltagel
Vgi becomes high (becomeS‘equalrto or'higher than the
threshold value) and when either of the'signel.PgN and the
‘10 signal VR is'high. The card mode, thelreeder/writer mode, -
and the exclusive logic are the same es in'the caee of‘fig
3. That is, -when elther of the signal PON and the 31gnal VR
“is high, the switch SW 173 is turned on.
The protector 180 is-a- Clrcult formed by'a MOSrcirouit,
.:15‘hdisposed on an IC Chlp The protector 180 is connected
between the connectlon ‘point of the output of the rectlfler
131 and the serles regulator 133 and: a ground and.ls -
1_controlled in accordance w1th the reader/wrlter mode srgnal
Poﬁ. Spec1f1cally, when the reader/wrlter mode srgnal PON is.
'zd dnot applied (for example _when operatlng 1n‘the card mode)
control is performed (the 1nternal swrtch 1s turned on) SO
' that the re51stance of the protector 180 becomes very small
'-and an exce331ve voltage generated by the rectlfler 131 in
_accordance w1th thercarrler-wave 1s.output to the ground;

25 On the:otherrhand, whenfthe'reader/writerrmode”signal'




20 does' -not-indicate the card shape. Al though in the above descri bed
enbodi nents, a case in which a sem conduct or integrgéfd b device is
incorporated within the cellular phone is described fery #@ % t he
present invention can be applied to a fixed phone connected by Wre, 25 a
portable information termnal.(PDA), which is a small 2 Septenber 2005 - 23
information device, a watch, a conputer, etc., regardless of the form -
. thereof and the presence or absence of a wire/wrel ess communi cation
function. Furthernore, the sem condutf or integrated-circuit device may be
incorporated wthin the portable termnal device in either a renovable or
an irrenmpovable form and an external storage medium such as an IC card

i ncor pargt iBgapp? L €4 0r tihe NEEPL yt&£8Ed, offayhbeifiofdedofntEachrateanaer as to
be renovable froma cellular phone, a portable information termnal, a.
conput erg0 eitsc mab® Ited et Hindli nApelliyc dkirlget y(the Hacterutl boertaesor | bed
according to the present invention, since a seniconductor

i nt egr dtvedec rdifilt, dapaleby @rrevmﬂn@sﬂge swppdly g bdtevderakageext er naI
power supply and 15 a carrier-wave rectified power supply can be realized,
by i nconpureatti by tthe semiesndgcnde tiont gatted-tdier dgitterwgrli ous devi ces, it
"is possible to realize a device. into incorporating analog front-ends for
both ar&sidtandeant thef ereaeicéspridfessi ng apparatus such as a

‘reader/writer. 20 Furthernore, it beconmes . possible to use two
: connunlcatlghe protector 180 is provided in this manner, and the

_'protector 180 is turned off during the reader/writer mode
(when the reader/writer mode signai Pon is applied), making
it possible to prevent lass of electrical current due to the

,.10 leakage current of the series fegﬁlator'l33 generafed.at a
| normal tiﬁe.(in.particﬁlar' when reallzed by CMOS) .

-As a.result it is pOSSlble to form both the IC card
and the reader/wrlter lnto one Chlp by MOS proce531ng and
‘p9551ble‘tolprov1de a cellular phona Whlch_reallzes a_low

a:15'.cost and high reliabiiity of the product. - -

:The-abovewmentioned I.'_IC card"'and:ﬁcard functipn“ are
-used for the sakeiof'éohvenience in ardef'tb indicate a
medlum haV1ng a data carrylng and proce531ng function. and a-
1data carrylng and proce531ng functlon respectlvely,land:

,207 does ‘not 1nd1cate the card shape Although in the above—'

“descrlbed embodlments ‘a case in Wthh a semlconductor o
‘integrated;c;réuit;dev;ceils-;nco:porated w1th;n the !
cellular'phone,is.deacribad as an example; the‘éfeséﬁt

' invehtion-can be applieditb arfixea phohé cqnneated by wiré,

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




interfaces of a .wireless; interface .and a UART interface for, the purpose
of communi cation between a . service. nmenory conpati Blgpkdbrgoognory built
in the sem conductor integrated circuit and an external device. As a
result, it. 25 becones possible for the portable term nal device 2

Sept enber 2005 - 24 incorporating the sem conductor integrated-circuit in.

- -accordance with the present invention to operate as a renote |C card and

to.operate as a reader/witer for thesrenmote IC card. 2 Septenber 2005 -
25 CLAIMS 1. A semconductor integrated-circuit device conprising:
rectifying means for rectifying a carrier wave received by an antenna; 5

generation neans for generating a first power-supply -vol tacgﬁ5 on the basis

of an ORI AhETEQE f i 1 Gfdane P e rectdtoh mezas ddbresselafct i ng one

of the first power- supply voltage generated by the generation neans and a

10 secortf pﬁﬂ%f%ﬁ%ﬁp\?ﬂdtﬁ’@ HFPEE FoRPEPas &y 20 generate a

power - suppl y .vol tage for operation, wherein said selection neans is ‘
TPEF A TR, 8

config W—@ﬁ’ﬁ’plffr\?&llto&ge FOrF M5 %n & that the
(L1 oL BB e ol et ahen, e S5on pouetsuppl 15
'pomgr-iHREEXr%%Et% %t%%l%e%%%%g%a %%v%%% %%C%g%her'a removable or
i an'irremovablé form, 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'
157 a carriér—ﬁaﬁe rectified-pdwer_supply cﬁnzbe fealized, b&, |
 inc9;pQratiﬁg the semiconduétor integratédwéifcuit into'.f
;Hﬁarious.déVicesf 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
"_ iﬁﬁerfaces'of a_Wirelesé interfacehand é”UART iﬁté#facé f§r~’
.,'fhé pﬁrpoée.6f:communication between a.serviée‘meﬁéry: .. |
 c§mpatibié'with a memory'buiifinthesemiconduétdf':l-
integrated*circuit and,an;éxtefnal'deyice.ﬁrAs a_result, it

' 25.fbecomes_possiblé for'the pottable'terminal'dévice..lT"j.




power - supply voltage is equal to or higher than the threshold value and an
instruction to operate in accordance wth a predet etzfééb?éinﬁéa}%b'son is
given. 20 2. A sem conductor integrated-circuit device according to Caim
1, wherein, in a case where said second power-supply voltage is equal to
or higher than the predeterm ned threshold value, said selection neans

sel ects said second power-supply voltage as a power-supply voltage
required for 25 operation when an_pgtruction to operate in accordance wth
a data carrying and processing function for performng conmunication with
~an external information processing apparatus is given or when an ‘
instruction to operate in 2 Septenmber 2005 - 2 6 - accordance wth a

functi 6RCPEPORRELBENTFRE EBMAGAPERELBA WnERIrahedxcerfuitdata carrying and
processing mediumi s given. 3. A sem conductor integrated-circuit device
accor dRRGCTEANEFal D, tRePEFACRL 4REERBROREPI BROFBFCr Al RzFRYCESdata 5
carryiEg and progessing fupction, and _a function_sectjon for performng
communit-cabPdfl AREhTEnCBRTRFRaRS dat R°RAFF TRyt ahdOpr bREsEPRGtFedFum are
fornedcg¥done chip. 4. A sem conductor integrated-circuit device according
to darmz2, further conprising control means, disposed between 10 a e
conpection point of -said rectifying means and said generation neans and a
groundi ng point, for controlling the switching of a switch in accordance

w th ‘a signal instructing an operation in accordance with a function for’
‘performng. conmunication with an external data carrying and 15 processi.ng
medi um o ' ‘ '




wherein said control neans turns off said switch when said signal is
suppli ed, and prevents an inflow of |eakage current olyenbahikr®@0sr ation
meéans, which occurs when said second power-supply voltage is selected, by
. said selection 20 nmeans, as a power-supply voltage required for operation.
5. A sem conductor integrated-circuit device according to Caim1l, further
conprising: 25 clock extraction means®¥or extracting a first clock on the
basi s of ‘said carrier wave; clock generation neans for generating a second
clock; and 2 September 2005 - 2 7 -Gl Qgk selection neans for selecting, as
a clock used as an operation reference, one of said first clock extracted
by sai g cl ogksent EagHLRR JRANT: AfYh 58h - S86QNd gkogkOeneted nby said

cl ock generation nmeans, 5 wherein said clock selection nmeans sel ects said
first clockrastarghagkmesed avarapeiaying hetareiee whan said first
clock is extracted by said clock extraction neans, and selects said second
cl ock asecaettedkbyseth astamroperati on reference when said first clock is
not extracted by said 10 clock extraction neans. 6. A portable term nal
devidce conpryenaygatian aseasndor drneraying sefiiicshdpomsr-supply
integrated-circuit including rectifying .15 neans for rectifying a carrier
wave ré%%}p%aeantﬁ@e §Wﬁéﬁuﬁf an output of the rectifying means;

and
selection means for selecting one of the 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 selection 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



generation nmeans for generating a first power-supply voltage on the basis

of an output of the rectifying nmeans; and .20 sel ecti r
sel ecting one of the first power supply voltage gene?é%@g Ey ?Ré§generation

means and a -second power-supply voltage supplied fromthe battery to
generate a power-supply voltage for operation, wherein said selection neans
is configured to select 25 the powers&upply voltage for operation so that
the first power-supply voltage is selected when the second power- supply

- vol tage_ | t.0. o . val ! | d

pouer —<aor S Hire (LA 2 UL IR for MeSNSHENS i 16 2PP0HC
POWBF-S&ﬂpéXtMthégﬂdﬁa‘%Hﬁ%yiﬁb(%n@'ﬁf@&e%@%&dﬂm%dﬂﬁﬂQﬁ?qéﬂvéﬁlUe.and an
instruction to operate in accordance wth a prédeterm ned function is

given. 3. A Beséhegpntuaebliod fteygherddr 81 nguatsaellerenlccoMiioly Sooccurs
as a result of a predeterm ned transaction, with a portable term nal

devi ce Chapmi 8 ngheredhn fayimpnaeams $ectivacfiolyiregld darg ierdabae recei ved
by an antenna; generation neans for generating a first power-supply

vol Pagecanry hed baisd PoIcess o pitnaiiahe andtad fAuL varssciposefest i on
means for selecting one of the first. power-suppl vol t age generated by the
gener atPOhE AERABIaRETHVSE S OTh o L s@PpP Y tesRedgsaddpslaedy I r9nfRdbat t ery
to generate a .power-su g§§y§%ta e, f.or Oﬁera i,on; and storage neans for

st ori ng®HOREY S gopﬁgﬁFl _ fetRY nPREd PrEnsacti on 15 price, said
settlemgpt qftQ&Higgﬂaﬁbﬁbggﬁntegrated-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




a communi cation step of perform ng communication with said portable

termnal device; a reading step of reading said noneyd } stored
~in said portable term nal device in the process of é&h@hggﬁgggﬁﬁnication

step; and a settlenment step of performng a settlenent on the basis of
said noney information read in the process of said reading step. ABSTRACT
The present invention relates to a sei conductor integrated-circuit device
capabl e of seam essly switching a power source obtained by rectifying a

carrier “ﬁvecfggkagefé&gigﬁlmQQM@rf§9uggfecgbﬁg§eggC?”@E%E%ruse as

integrated-circult device having a non-contact card function and a

non- CON{RChpe F £ELS / ME#d £nddNCIAOLE NG MUES; il ROILd AN &ixlddctO8 by
rectifying a received carrier wave, a. serial regulator 132 for ogtalnlng

a predet@idi oddckokkage dtion ateous pahdvekt dgeeebnidhe Iiesit idéesrd8dd and a
power - supply control circuit 138 for turning on/off the voltage froma
bat t er ybi68aidincdockagensherE. dinen@anput vol tage of the battery 160 is
equal to or higher than a predeterm ned voltage, the power-supply contro
ciréuit 138 weereis shédvelloade ssfladiel patmeays 1661legs spewdid rfaiqiatr ed for
. operation of an IC 300 when a reader/witer node signal or a card_ node
si gnal §5°FkcaFvadclogk PsebiaterahAReTaheAt KEL6FERAS VEIIRgER b t he
battery.. 160 is |l ower than the predeterm ned voltage, .the power- supply
Cont r ol L HF T P 1088 T8 PELTE THRE Gt iR -V of 1956 Promicie ThatTaier 131 as
power r§ﬁ&“§é¥£éé§ §§¥Hégéégh&ﬁcfggklé% a clock used as an operation
reference when said first cloék 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




300. The present invention can be applied to a portable termnal, such as a
C(?l lul'ar phone ' 2 September 2005
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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.
7. A settlement method for performing a settlement, which
5 occurs as a result of a predetermined transaction, with a
portable terminal device comprising: rectifying means for
rectifying a carrier wave received by an antenna;
generation means 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 said

reading step.






