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PONER- SUPPLY MANAGEMENT FUNCTI ON 5 Technical Field The pregenkxlnventlon

-relates to a sem conductor j “mmmﬂwmﬂm“ircuit device. Mire partﬂcurarly,
t he present invention reIatNMl conductor integrated-circuit
devi ce having incorporated therejpsanal og front-ends for use 10 wth a data

carrier and/or for use with an information processing apparatus for an
external data carrier. Background Art nmet hod in which a non-contact IC

card is introduced 15 into, for exanpfe, a railroad ticket gate systen1anq
is used when passing through the ticket gate has begun to be put= into
practical use. Fig. 10 shows an overall configuration of a non-contact IC '
and a reader/witer device for rpRECROPWMONI ng this non-contact |C card.

In Fig. 10, 20 reference nuneral 200 denotes a reader/witer (R'W device,
and r ef eCeTE eF OR NBRO¥RF CGODAIENBEADER/ HBATEBNHAFII NIGC POMNER - SURHISf ence nuner a
201 denotes a nodem reference nunera= 202 denotes a CPU, reference

nuner al ROBAGEMENESFBNCEEONI | ator, and reference nuneral 204 denotes an
antenna. Reference

5 Technical Field

The present invention relates to a semiconductor
integrated-circuit device. More particularly, the present
invention relates to a semiconductor integrated-circuit
device having incorporated 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 example, a railroad ticket gate system and is used
when passing through the ticket gate has begun to be put
into practical use. Fig. 10 shows an overall configuration
of a non-contact IC and a. reader/writer device for
reading/writing this non-contact IC card. In Fig. 10,

20 reference numeral 200 denotes a reader/writer (R/W) device,
and reference numeral 300 denotes a non-contact IC card.
Reference numeral 201 denotes a modem, reference numera- 202
denotes a CPU, reference numeral 203 denotes an oscillazor,
and reference numeral 204 denotes an antenna. Referencse

25 numeral 301 denotes an antenna, reference numeral 310
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25 nunmeral 301 denotes an antenna, reference nuneral 310 *G00002* denotes a
rectifier, reference nuneral 312 denotes a diode, reference nuneral 313
denotes a capacitor, reference nunmeral 320 denotes a nodul ator, reference
nuneral 322 denotes an inpedance device, reference nunmeral 323 denotes an
FET diode, 5 reference nuneral 330 denotes a high-pass filter (HPF),
reference nuneral 331 denotes a capacitor, reference nuneral 332 denotes a
resistor, reference nuneral 340 denotes a regulator, 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 IC
card 300 of Fig. 10 form a non-contact |IC card systemin which data is
transm teedteanc mrecaiindent,o rafefarom cavrethetl 4 ideneids ant@kee. In  such
a non-contact 1C card system the non-contact I1C card 15 300 rectifies a
carri er ngfieg emoculratmed aln 3dSc shadiess i tdRPaG s Sstfohr et T dhe W
device 200 in order to generate a DC voltage, and supplies the voltage as
power f@R0 deadtssenalodoReteid diaf@nancs ek r@ﬁé}ﬁfw’@es Specifically,
the voltage rectified by the rectifier 310 is_20 regulated to. a .
pr edet eMDFE@NGS (ARYE IR tHRE SERIF AL RINRYDL 32AdIPROERFpPPed Blo SHivste
sequencer 360. On the other. hand, a signal received by t ntenna 301 i-s
ke nl%

denodul FEEEIRP P EUHETId 3Lt e iRl PO RS quencer 360,

wher e .
reference numeral 331 denotes a capacitor, reference numeral

332 denotes a resistor, reference numeral 340 denotes a
regulator, reference numeral 350 denotes a demodulator,
reference numeral 360 denotes a sequencer, and reference

10 numeral 370 denotes a memory.

The R/W device 200 and the IC card 300 of Fig. 10 form

a non-contact IC card system in which da£a is transmitted
and received to and from each other via each antenna. 1In
such a non-contact IC card system, the non-contact IC card

15 300 rectifies a carrier wave modulated in accordance with
transmission data from the R/W device 200 in order to
generate a DC voltage, and supplies the voltage as power for
the internal CPU and circuits such as the memory.
Specifically, the voltage rectified by the rectifier 310 1is

20 regulated to a predetermined voltage by the regulator 340,
and is supplied to the sequencer.360. On the other hand, a
signal received by the antenna 301 is demodulated by the
demodulator 350 and is supplied to the sequencer 360, where
a predetermined process is performed thereon. The processed

25 data is recorded in the memory 370.



a predeterm ned process is performed thereon. The processed 25 data is
recorded in the nmenory 370. Furthernore, when responding to the R ' Wdevice
200, in the non-contact IC card 300, the data processed by the sequencer
360 is nodul ated by the nodul ator 320, and the data is transmtted from

t he antenna 301. The signal 5 received by 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 I1C card system |IC chips used in a
non-contact 1C card are formed into one3chip by MOS 10 processing, a
carrier wave froman external reader/witer is rectified to generate a DC
vol tage, and the voltage is used as power for the internal CPU and

circuits suchragthRemoRIOMheOrddpoines Mg e ar pPbhLe; COMIYHI Cafi on

device having 15 a so-called IC card function, such as a data carrying and

processi nthef unai-duntdyc inCoEPLa 809 BRei AL YT BEBHeS5EQULY thR a nobile
communi cati on devi ce has been proposed. However, specific realizing neans

have not skeprermmde Idears bl s€eOShly eté hbgul ayent 8o, Thgapegsent
i nventi on has been made in view of the above-described problens. In a

por t abl e dadramirsalt benantiet t dhvi ngm ath ¢ Gieaetiné uRGL i onTha poyra1supply
obtained by rectifying a carrier wave and an external power supply are
5 received by the antenna 204 of the R/W device 200 is
demodulated by the modem 201, and the signal is processed by
the CPU 202.
In such a non-contact IC card system, IC chips used in
a non-contact IC card are formed into one chip by MOS
10 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 hard, a mobile communication device having
15 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.

20 Disclosure of the Invention
The present invention has been made in view of the
above-described problems. 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

25 switched seamlessly, the power supply is installed in the



25 switched seam essly, the power supply is installed in the portable

term nal device, and a sem conductor integra:ed- circuit in which anal og
front-ends for both an I1C card and an information processing apparatus
such as a reader/witer are installed is realized. 5 The present invention
provi des a sem conductor integrated-circuit device conprising a

sem conductor integrated-circuit device including rectifying neans for
rectifying a received carrier wave; generation nmeans for generating a
first power-supply voltage on the basi <t 6f an 10 output by the rectifying
means; and sel ection neans for selecting one of the first power-supply

vol tage generated by the generation neans and a supplied second

power - suppkyabvel tageiasladeemee SUR Ya Vi AGSha€GEbEedntaE raRerat i on,
wherein the selection neans selects the first power-supply 15 voltage as a

power - suppkyuyel tagehieguianhad cort rpd-Arid rydesotheaseeendapewangsuppl y
voltage is equal to or lower than a threshold value, and selects the

second pewneinsopphyioviobtragesaing p@meirsippl suawl 4ade requbredrioer
operation when the second power-supply voltage is equal to or higher 20
t han t heathr éshthdledl e aerdlameidnstructi on of operation in accordance
with a predetermned function is given. In a case where the second
power> suppl y Tt tRges¢Rt devantionoprhivgHes ehaemd qumetet v ned t hr eshol d
val ue, the selection nmeans may sel ect the second power-supply voltage
integrated-circuit device comprising a semiconductor
integrated-circuit device including rectifying means for
rectifying a received carrier wave; generation means for
generating a first power-supply voltage on the basis of an
10 output by the rectifying means; and selection means for
selecting one of the first power-supply voltage generated by
the generation means and a supplied second power-supply
voltage as a power-supply voltage required for operation,
wherein the selection means selects the first power-supply
15 voltage as a power-supply voltage required for operation
when the second power-supply voltage is equal to or lower
than a threshold value, and selects the second power-supply
voltage as a power-supply voltage required for operation
when the second power-supply voltage is equal to or higher
20 than the threshold value and an instruction of operation in
accordance with a predetermined function is given.
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 voltiage

25 as a power-supply voltage required for operation when an



25 as a power-supply voltage required for operation when an - 5

instruction of operation in accordance with a data carrying and processing
function for perform ng communication with an external information
processi ng apparatus is given or when an instruction of operation in
accordance with a function 5 for perform ng conmuni cation with an external
data carrying and processing nediumis given. A function section for
realizing a data carrying and processing function, and a function section
for performng comunication with an exiernal data carrying and processing
10 nmedium may be forned by one chip. The sem conductor integrated-circuit
device may further conprise control neans, disposed between a connection
poi nt  of itnse mecdiidryidg Jmans: i ion nmeans and a groundi ng
point, for controlling the smﬁtgﬂ?ﬁ%hg?ggggén % v i A gﬂE%rﬂ%ﬁéélﬁﬂth a
si gnal i nstnduEtriong sari mepematd b N AGROE dance W function for

per f or mi ng connunicatfgﬁ with an extgﬁﬁgl déﬁgygggwﬁ?%bc%.ﬁoﬁr%éEgs?ﬂg

nEdiUUl Tﬁgteg@nﬂrdhfmeam&im&yphwwbégﬂnérgbﬁﬁﬁéﬂwgwﬂ? I@ ségn kS
supplied, and may prevent an inflow of |eakage electrlgﬁﬁ %% cur?%ﬂ? by the
gener at i of"nBAARSTI GO odcoperahtdnm e aReORh A T SHRP! ¥ Yol fage s
sel ectﬁeCL f13¥ the selection neans, as a power-supply voltage required for
oper atd on hgeggﬁr@éﬁgu@p@mupnp@gn@mewmnhwaﬂ1extéﬂdéif&ﬁkglﬁéﬂ¥¥ing

and processing medium is given.

A function section for realizing a data carrying and
processing function, and a function section for performing
communication with an external data carrying and processing

10 medium may be formed by one chip. |

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

15 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 is
supplied, and may prevent an inflow of leakage electrical

20 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

2 [} .
5 on the basis of the carrier wave; clock generation means for



conprise clock extraction neans for extracting a first clock 25 on the
basis. of the carrier wave; clock generation neans for generating a second
cl ock; and clock selection neans for selecting, as a clock used as an
operation reference, one of the first clock extracted by the clock
extraction nmeans and the second clock generated by the cl ock generation
means. 5 The cl ock sel ection neans nmay select the first clock as a «clock
used as an operation reference mhen_;q§_jirst clock is extracted by the

cl ock 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 10 neans. The present invention provides a portable term nal

devi ce gemmriadiimg & sedauhdubd ok ; i amtégrheeld-s¢leatiodevégrs forl udi ng:
rectifying means for rectifying a received carrier wave; generation neans
for genercdteiaigng fiassta powerk 16sedipps yan obperrRt ben t hef asnge of or@ ofit put by
the rectifying neans; and selection neans_for selecting one of the first
power - s Vf WSt &g Jerfortatatt o BhetiRneltk opx heansiandracns uppti ed
second power-supply voltage as a power-supply . voltage required for

oper at i ¢ WFEIGh dRE s AR de st kPt IR PR FHPRITPINRY - suppl y

vol t age _as a pover - su ply voltage requiyed far operatio m@eg t he second
powet - sggﬁ Ve s tsféeépqptsloéhlféefarf% By ﬂ%%é?ct, ht(é]\rhea T’ﬁ?%sﬁg?%l vaf ug, and
sel ects ctlba%ks%cs%rgj OV 'ospuéalpalxtyialﬁjl }gﬂgr&’?c@ W%rfﬁgpplﬁ(st clock 1is
extracted by the clock extraction means, 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
10 means.

The present invention provides a portable terminal
device comprising a semiconductor integrated-circuit device
including: rectifying means for rectifying a received
carrier wave; generation means for generating a first power-

15 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
supplied second power-supply voltage as a power-supply
voltage required for operation, wherein the selection means

20 selects the first power-supply voltage as a power-supply
voltage required for operation when the second power-supply
voltage is equal to or lower than a threshold value, and
selects the second power-supply voltage as a power-supply
vdltage required for operation when the second power-supply

25 voltage is equal to or higher than the threshold value and



vol tage required for operation when the second power-supply 25 voltage is

equal .t
operati
pr esent
with a

o or higher than the threshold value and 7 an instruction of

on in accordance with a predeterm ned function is given. The
invention provides a settlenent nmethod for performng a sett
portable term nal device 5 conprising rectifying nmeans for

| enent

rectifying a received carrier wave;, generation neans for generating a
first power- supply voltage on the basis of an output by the rectifying
sel ection neans for selecting one of the first power- supply voltage
generated by the generation neans and a 10 supplied second power-supply
vol tage as a power-supply voltage required for operation; and storag
neans forn sreringthoneyfi aperantioon ias axqureteter mMitgd 4 ransaction

the settlenent nethod conprising a communication step of performng

neans,;

commruni

cEedntarnhnedef portabne iseciiviedl- 15 device; a reading step of

readi ng the nDney information stored in the portable term nal device
the process ding RFesHmIceRtbPnsPEpYidRa a settilement Sredpost f |
settlene pt on the basis of the nmoney information read in the proc
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carrier wave; generation means for generating a first power-
supply voltage on the basis of an output by the rectifying
means; selection means for selecting one of the first power-
supply voltage generated by the generation means and a
supplied second power-supply voltage as a power—-supply
voltage required 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 of the money information read in the
process of the reading step.

In the semiconductor integrated-circuit device of the
present invention and in the semiconductor integrated-
circuit device provided in & portable terminal device, a
received carrier wave 1is 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

e
price,

in
orm ng
ess of
f the



received carrier wave is rectified, a first power-supply voltage is
generated on the basis of the output thereof, and 25 one of the generated
first power-supply voltage and the supplied second power-supply voltage is
sel ected as a power- supply voltage required for operation. Wen the second
power -supply voltage is equal to or |lower than a threshold value, the
first power-supply voltage is selected as a 5 power-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 wth
a predeterm ned function is given, the second power- supply voltage is

sel ected as a power-supply voltage 10 required for operation. In the

set t | enenppistdtbd esfortcheppresesupp hyenel bage honegleatedmasi en pawiechr i s
comuni cated with the portable termnal device and is stored in the

port abl eursrly vl l tatreyinequisre@atlor appenatepn} en¥heni shgeseeomsd on t he
basis 15 of the read noney information. Brief Description of the Draw ngs
Fig. 1 ipowar ol wildgaamis |e@eaht Fagoa LPEREL thated $PSESROLE which a
cel lul ar phone of a first enbodinment of _20 the present invention is used
as a norvadorftadthecdid SFiRPWEr 1SURPL HVEPRFRTEI AFr M PFIEGSt A&t g a ti cket
gate_ systemin which a cellular phone of the first enbodine%t of the
presént HARAFMSUEPI% YRR IR eFehtr?/ irTtePegayice, When the

second power-supply voltage is equal to or higher than the
threshold value and an instruction to opérate in accordance
with a predetermined function is given, the second power-
supply voltage is selected as a power-supply voltage

10 required for operation.

In the settlement method of the present invention,
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

15 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
20 the present invention is used as a non-contact card.

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

Fig. 3 shows a configuration of a cellular phone having

25 a reading/writing function of the first embodiment of the



Fig. 3 shows a configuration of a cellular phone having 25 a
readi ng/ w4 ting function of the first enbodi nent of the present invention.
Fig. 4 shows a flowhart for selecting one of three operation nodes of the
cellular phone of the first enbodiment of the present invention. 5 Fig. 5
shows a carrier-wave rectification circuit and a logic circuit of the

cel lul ar phone of the first enbodinent of the present invention. Fig. 6
illustrates control logic of a switch SWen of the first enbodi ment of the
present invention. 10 Fig. 7 illustrates ®ntrol logic of a switch SWont
of the first enbodi ment of the present invention. Fig. 8 shows a
carrier-wave rectification circuit and a logic circuit of a cellular phone
of a secondP&fBEaitmémventionhe present invention. 15 Fig. 9 illustrates
control logic of_a switch SWof the second enbodi nent of the present

invention. Fig. ﬁiﬁsh@w@hqws(nmﬁrﬂwcﬁéE$igg i f a conventiona
non-contact_card and a reader/witer devicefﬁ%%fg?ghﬂgn@?ﬁwPfiﬁgrehe

(@] . . .

non- cont act “R&F 3190 Pedes Mbfletfior c€RI#Yh Y 4kt vention First

Enbodinent.eﬁgéh.l is an overall diagran1i|?us%?a$?négs ??Eﬁét gate
lment of the present invention.

5 Fig. 5 shows a carrier-

of the present invention.

Fig.

10 Fig.

15 Fi i
1g. 9 illustrates control logic of a switch SW of th
e

Seécond embodiment of the present invention
Fig. 10 shows an overall configuration of a

convention -
al non contact .card and 4 reader/writer device f
or

reading/writing the non-contact carg

20
Best Mode for Carrying Out the Invention
First Embodiment .
Fig. 1 is an overall diagram 1llustrat1ng a ticket gate
N System in which a cellular phone of a first embodiment of



systemin which a cellular phone of a first enbodi nent of 25 the present
invention 4s used as a non-contact card. In Fig. - 10 1, reference nuneral
102 denotes a cellular phone having a card operation function. Reference
nuneral 104 denotes a ticket gate provided in a station, etc. Reference
nunmeral 106 denotes a reader/witer device having a reading/witing 5
function, provided in the ticket gate 104. Reference nuneral 108 denotes a
closed ticket gate passing plate. Reference nuneral 110 denotes an open
ticket gate passing plate. Next, the 19 cket gate systemof Fig. 1 wll be
10 described briefly. A user, carrying the cellular phone 102, approaches
the ticket gate 104. The reader/witer device 106 disposed in the ticket

gate 1041deﬁ%ﬁ@senhatnumeraceﬂbalaénth@ealgéyxhﬂgyaﬁ#yyéfﬁgbf ched the
ticket gate 104 and perforns conmunication with the cellular phHone 102. 15

Wien nmutQatid seieveatient Foncefion . examfleeenaes elulea@nt) caased o 1@y noney
information stored in the cellular phone 102) can be confirnmed, the ticket

ate padsi |92 e 1PBoYV sdedi ¥ena samdibthe eiteket ePpReSinfgheRlaat € 108 i's
9 p o EhelFad
opened as shown at reference nuneral 110. This nmakes it possible for the
user 20% tehraugPedne/ vreker davéceOhavEng. a2 rieaddhggweridlihgdi agr am
g gdl ag
illTustrating a settlenent systemin which a cellular phone of the first
enbo%i A ofton, provided in the ticket gate 104. Reference
numeral 108 denotes a closed ticket gate passing plate.
Reference numeral 110 denotes an open ticket gate passing
plate.
Next, the ticket gate system of Fig. 1 will be
10 described briefly. A user, carrying the cellular phone 102,
approaches the ticket 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 performs communication with the cellular phone 102.
15 When mutual authentication (for example, a settlement based
on money information stored in the cellular phone 102) can
be confirmed, the ticket gate passing plate 108 is driven,
and the ticket gate passing plate 108 is opened as shown at
reference numeral 110. This makes it possible for the user
20 to pass through the ticket gate 104.
Fig. 2 is an overall diagram illustrating a settlement
system in which a cellular phone of the first embodiment of
the present invention is used as a reader/writer device. In

Fig. 2, reference numeral 102 denotes a cellular phone

25 having a reading/writing function. Reference numeral 120



the present invention is used as a reader/witer device. In Fig. 2,
reference .nuneral 102 denotes a cellular phone 25 having a readi ng/witing
function. Reference nuneral 120 - 11 denotes a non-contact |C card.

Ref erence nuneral 121 denotes a base-station antenna. Reference nuneral 122
denotes a nobil e comuni cati on network. Reference nuneral 123 denotes a
control conputer provided in the central site, 5 etc. Reference nunera

124 denotes a data menory connected t? the control conputer 123. Next, a
readi ng/witing operation perforned by the cellular phone 102 with the
non-contact I1C card 120 in the settlenment systemof Fig. 2 wll be
described briefly. For 10 exanple, when an anount of boardi ng points

recor deddéenothe anonneonhaettl CCcaraddl20 Reexomascsmbherébheigel | ul ar phone
102 reads point information recorded in the non-contact IC card 120 in
order todeeebgni 2ebehe-aptinpnokniteanshor tRegfeerentfe muher pdi heg recorded in
the non-contact 1C card 120 are 15 insufficient, the cellular phone 102
accessesdghetedndrBprisnpamannizs tiica mekvisade- stReforeaneennaetal and t he
nobil e comunicati on network 122, obtains points therefrom and wites

t he obt alf2diPBPRES. 2| APBLLAG FEAPEGETa@rovddest dirn2he hyentialy shee,
reading/ witing function. 20 Next, a description is given of a

conf Pgur&t¥ on g?f?ﬁ%ncﬁePPﬂﬁéﬁlpHGﬁedf@Et@ﬁ1ﬁuQQﬁ%sﬂe%%mbd¢®®ﬂ?0§¢dthe

present to the control computer 123.

Next, a reading/writing operation performed by the
cellular phone 102 with the non-contact IC card 120 in the
settlement system of Fig. 2 will be described briefly. For

10 example, when an amount of boarding points recorded in the
non-contact IC card 120 becomes small, the cellular phone
102 reads point information recorded in the non-contact IC
card 120 in order to recognize the amount of the shortage.
When the points recorded in the non-contact IC card 120 are

15 insufficient, the cellular phone 102 accesses the control
computer 123 via the base-station antenna 121 and the mobile
communication network 122, obtains points therefrom, and
writes the obtained points into the non-contact IC card 120
by using the reading/writing function.

20 Next, a description is given of a configuration of the
cellular phone 102 of the first embodiment of the present
invention having the above-described reading/writing
function. Fig. 3 shows an example of an internal
configuration of an IC provided inside the cellular phone

25 102 according to the present invention having a




i nvention having the above-described reading/witing function. Fig. 3
shows. an exanple of an internal configuration of an |IC provided inside the
cel lul'ar phone 25 102 according to the present invention having a - 12
reading/witing function. In Fig. 3, an 1C 300 is forned of a card
function section 400, a reading/witing function section 500, and a
control section 600. In the card function section 400, a carrier wave 5
received by an antenna 130 is rectitjq% by a rectifier 131, and this wave
is output to a power-supply control cifcuirt 138 via a series regul ator
133. The power-supply control circuit 138 controls a voltage fromthe
series regulator 133 and supplies a power-supply voltage (VDD) used in the
entire 10eadinoivwrikieg fhectepnes feglligtoB,188 I§ &O0de\isce drared raki ng
the output voltage substantially uniformregardless of the input voltage.
That is,2t®er¢ofercsippl yeebherof00¢i acapedisg/peiténgs famcdgemat i on such
as that described above by increasing the internal inpedance when the
i nput 155%%F+2aye>9S, Mgl antepyrabcFeasing fAB-i nternal inpedance when the
i nput voltage is low. A voltage detector 140 nonitors the voltage of an
ext ernal powe™ di5pISA Db dtTHon et 4 theCPHBRERESHRPRY contr ol
circuit 138,. an og%guts a sig ¢ for grohibiting t he use qof the external
20 power=STPRIST Y ¢ ?Rﬁﬁﬁ@§u£€ y*Rohtrbf FLPHchYt 2138CMidner 131,
and this wave 1is output 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 (Vpp) used in the entire
10 IC 300. Here, the series regulator 133 is a device for
making the output voltage substantially uniform regardless
of the input voltage. That is, the power-supply control
circuit 138 performs an operation such as that described
above by increasing the internal impedanée when the input
15 wvoltage is high and by decreasing the internal impedance
when the input voltage is low. A voltage detector 140
monitors the voltage of an external power supply (battery)
connected to the power~supply control circuit 138, and
outputs a signal for prohibiting the use of the external
20 power supply to the power-supply control circuit 138 when
the voltage of the external power supply falls below a
predetermined voltage. A signal received from the external
reader/writer 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)



the voltage of the external power supply falls below a predeterm ned
voltage. A signal received fromthe external 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) - 13 144 and is processed thereby. Furthernore, a transm ssion
signal to the external reader/witer is passed fromthe SPU 144 to the
rectifier 131, where the value of a_qad _connected to the antenna 130 is
changed according to the 5 transm ssion signal, and anplitude nodul ation is
performed on a carrier wave generated by the external reader/witer. 1In a
carrier-wave detector 134, it is determ ned whether or not a carrier wave
i s contalheddnd therradeosedvenerebdi vedUBEheRBORRL eANELEBEMIPHERTI t 'S
determ ned by the 10 carrier-wave detector 134 that a carrier wave is
cont ai nexhgn&l cherilee - vaverdel eergrTEMgAEPTVRS| B286EFUE TPPOMPENEFU
carrier-wave detector 134 to the power-supply contral ircuit 138. A clock
extracto¥4ﬁ3§°eR??aE?%thfé?Bck3iroﬁﬁefﬁetﬁﬁpﬁPlPSdPS ﬁa@@apnput fromthe
antenna 130 and Sugglies 15 the exéracted clock to a §Lock selgctor 136. A
% y &

clock ds¥rPEat 7tReu_REeRNR 33051 Sy FBREEEH BFEOTH&HT0lPsiT € the IC
ohuPatd SEEiALesfos! SPAl, SabiCHBRTY 8 RondeDle EbeEBtHlLl e, L
136 selqgésaoggrgieghgave 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-wave detection signal VR is output from the
cérrier—wave detector 134 to the power-supply control
circuit 138. A clock extractor 135 extracts a clock from
the input radio wave input from the antenna 130 and supplieé
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
MHz) used in the IC 300 énd supplies the clock to the clock
selector 136. The clock selector 136 selects one of the
20 clock supplied from the clock extractor 135 and the clock
supplied from the 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 reading/writing function section 500 comprises a



20 clock supplied fromthe clock extractor 135 and the clock supplied from
the clock .oscillator 137, and supplies the selected clock to all sections
of the 1C 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 reading/witing function section 500 conprises a - 14 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 transnissfon anplifier 150 to anplify the 5
transm ssion signal supplied fromthe SPU 144, and sends the resulting
signal froman antenna 151. On the other hand, the signal received by an

ant enna 159rarsmesetordabplilieerr ecei,ved-sdgna) nd
anplifiedp%¥1the receiving anplifier 154, and t?ﬁ%?é?%ﬁgﬂééﬁ?ékﬁﬁﬂf%a'to
the 10 S 44, Topetreirbeaspgndleirs 1$4hj eatred HQ S O 4 i.ng.. The
control section 600 conprises a central processing %Hﬁﬂr%¥£ﬁ§ﬁfﬁé¥k%fn
signal prot¥ssion WP thesSPy) ti4dsman sepnar woid o deBRSInLNGINe 4P, a
detector (CRC) 147 for detecting bit error, a primary nenory (RAM 141, a
read- onl y “A5 Sfendty PrROVnigeionnaREPROVET43 500k or @e@ndifg tdat a, a UART
circuig 148 for perform ng asynchronous serial comunication with an

ext ernal sOWEE! ShHPars 4192} ntepphéed14gofothpeSPOr Middg eeRIMRnGAt itg/p Wi th

t he external urce. .
@%sﬁ%%lng 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.
The control section 600 comprises a central processing
unit (CPU) 145, a signal processing unit (SPU) 144, an
encryption (DES) engine 146, a detector (CRC) 147 for
detecting bit error, a primary memory (RAM) 141, a read-only
15 memory (ROM) 142, an EEPROM 143 for recording data, a UART
circuit 148 for performing asynchronous serial communication
with an external source, and an IZC interface 149 for
performing communication with the external source.
In the present invention, in the manner described above,
20 since the card function section 400 and the reading/writing
. function section 500 are provided, the switching of the
power supplies is controlled so that the most appropriate
power supply is supplied 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



In the present invention, in the manner described above, 20 since the card
function section 400 and the reading/witing function section 500 are
provi ded, the switching of the power supplies is controlled so that the
nost appropriate power supply is supplied to these sections. Furthernore,
in the cellular phone, the antenna configuration used in the 25
conventional |1C card cannot be used as is, and an antenna in - 15
conpliance with the cellul ar phone nmust be incorporated. Even in such a
case, by supplying power to the IC card™ dection (I1C 300) fromthe battery,
a sufficient power can be supplied. 5 The IC 300 has three operation
nodes: an external card node in which communication with an externa

reader/ wr i t EPTPdéence wd therdher med ilad RghGad dufUncti 0 ion, 4Q0, a
reader/witer node in which comunication with an eE%%r£%?89%8ﬁ§38%tact I C
card is per F8FRednveachhe ceadi, nglywsivipiply iy fubed ofp, seeti pR 290, and an

internal card mpde in which an internal card disposed wthin s processed.
Fig. 4 shomgeﬁtfPBméﬁﬁrQOPbrfgemeahbn@amuenﬁ,1&“%uﬁﬁ¥&§%ﬁ@%§£&ggdcggrﬁe
operation ngges .In Fig. 4, the CPU 145 perfornms node determ nation i ©
step Si. WeRPPhESEPU 15 145 determines in step S1 that the node is an
externak card qggquig step S5, the CPU 145 perfornms the external card
node whi ch perforﬁ% eﬂQiWﬁ%xﬁ%ﬁﬁﬁw@?ﬁrhéieutmodeh: an external card

mode in which communication with an external reader/writer
device is performed via the card function section 400, a
reader/writer mode in which communication with an external
non-contact IC card is performed via the reading/writing

10 function section 500, and an internal card mode in which an
internal card disposed within is processed.

Fig. 4 shows a flowchart for selecting one of the

above-described three operation modes. 1In Fig. 4, the CPU
145 performs mode determination in step S1. When the CPU

15 145 determines in step S1 that the mode is an external card
mode, in step S5, the CPU 145 performs the external card
mode which performs ‘a card process with the external
reader/writer device via. the card function section 400.
When the CPU 145 determines in step S1 that the mode is an

20 internal card mode, in step S2, the CPU 145 performs command
interpretation, and in the case of the internal card mode, a
process for the card disposed within is performed. On the
other hand, when the CPU 145 determines in step S2 that the
mode is an R/W mode, the brocess proceeds to step S3, where

25 a reader/writer mode is performed with an eXternal non-



reader/witer device via the card function section 400. Wen the CPU 145
determnes in step S1 that the node is an 20 internal card node, in step
S2, the CPU 145 perforns conmmand interpretation, and in the case of the
internal card node, a process for the card di sposed within is perforned.
On the other hand, when the CPU 145 determnes in step S2 that the node
is an RFRWnode, the process proceeds to step S3, where 25 a reader/witer
mode is performed with an external non.. 16 contact IC card via the
reading/witing function section 500. fhe antennas for a card and for a
reader/witer, or the transm ssion and receiving antennas for a
reader/witer need not be separately provided, and one antenna may be used
5 comonl§R™aF% hEC pras@ényianvkat readinbéwoutputy Fpowesogeneraties, faem a
carrier wave) of the power-supply control circuit 138 is supplied to a
term nal VDD. TG%¢ @RdEepnasr fRand, calrel powerforf rometaie dyattierar | So @l e
supplied to the termnal VDD via the 10 power-supply control circuit 138 in
a sim | ar*GfHHIYS S Gk angt nepsde ing qrovemasupiy es 1eadet Aot Btk acgeedi ng t o
a |ogical cgybination of a signal PON fromthe cellular phone (controller
(not showd)y HndRGFEHY WRIFEGRL hanchrnierntears detedtoruddd. 15 The

r supplies of the cellular phone constructed as

SW tcgli n%og%lotnll% powe .
descri bed above“*wi | | be descri bed bel ow.
In the present invention, the output (power generated
from a carrier wave) of the power—supply control circuit 138
is supplied to a terminal Vpp. On the other hand, the power
from the battery is also supplied to the terminal Vpp via thé

10 power-supply control circuit 138 in a similar manner. One
of these two power supplies is selected according to a
logical combination of a signal Poy from the cellular phone
(controller (not shown)) and a signal VR from the carrier-
wave detector 134.

15 The switching of the power supplies of the cellular
phone constructed as described above will be described below.
Fig. 5 shows, in more detail, a carrier-wave rectification
circuit and a logic circuit of the cellular phone of the
first embodiment 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

terminal Vs, via the series regulator 133.
On the other hand, the output of the battery 160 is
connected to the power-supply terminal Vpp via the power-

25 supply control circuit 138. This power-supply control



Fig. 5 shows, in nore detail, a carrier-wave rectification circuit and a
logic circuit of the cellular phone of the first enbodi nent 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 termnal V-,"Dvia the series regulator 133. On the other
hand, the output of the battery 160 is connected to the power-supply

termnal VDD via the power- 25 supply gontrol circuit 138. This

power -supply control - 17 <circuit 138 is provided with a switch SWn 162
and a swwtch SWwont 164 between the input and the output. The switch SWn
162 _s turned,on/off in accordance with the control |ogic such as that
shown i ncEFgU16 by St hé pswyidashpitis a/ainidyeh \Eenfl §heabdt 4 eswi d89. On

t he othe§ hand, %Qe switch SWont 164 is turned on/off in accordance with
the contToP™FogPé BEEWSES ther iswmitn ans Rihg outmut he BigradiRAN suppl i ed
externa“%yepnggghe sianal VR supplied fromthe carrier-wave detector 134.
10 Fig. showk“ cofit FBENREgPE/Porf dferstarganse iiticitheSwanti8gl As shown

in Fig. when the_ voliage VBT of the battery 160 is equal to or higher
than a t ‘?%ié\gof‘écga?ﬁe%ﬁﬁ SBRYBI dnsiFdFal fe®Y( ShgndoWaRiIRIY "1") i s

OULPYL ORAE PNt PRI deLect el 4B, (JOET L40)  ang the ow o Sven
switch SWcont 164 is turned on/off in accordance with the
control logic such as that shown in Fig. 7 by the signal Py
supplied externally and the signal VR supplied from the
carrier-wave detector 134.

10 Fig. 6 shows control logic for operating the switch
SWen 162. As shown in Fig. 6, when the voltage Vgr of the
battery 160 i; equal to or higher than a threshold value, an
enable signal en (signal indicating "1") is output from the
power-supply detector 140 (VDET 140), and the switch SWen

15 162 is turned on by this signal. On the other hand, when
the voltage Vgr of therbattery 160 is lower than the
threshold value, an enable signal en is not output from the
power-supply detector 140 (VDET 140), and the switch SWen
162 is kept off.

20 Meanwhile, Fig. 7 shows control logic for operating the
switch SWcont 164. As shown in Fig. 7, the switch SWcont
164 becomes on when either of the signal Pgy and the signal
VR is high ("1"), otherwise, the switch SWcont 164 is kept
off. Here, the signal Pgy is a reader/writer mode signal.

25 When a user instructs the cellular phone to perform a



the voltage VBT of the battery 160 is | ower than the threshold value, an
enabl.e signal en is not output fromthe power-supply detector 140 .(VDET
140), and the switch SWen 162 is kept off. 20 Meanwhile, Fig. 7 shows
control logic for operating the switch SWwont 164. As shown in Fig. 7, the

switch SWwont 164 beconmes on when either of the signal PON and the signal
VR is high ("1") , otherwise, the swwtch SWont 164 is kept off. Here, the

signal PON is a reader/witer node signﬁl. 25 When a user instructs the
cellular phone to performa - 18 readi élﬁkiting operation, a high signal
PoN is output from the cellular phone. On the other hand, regarding the
Signal VR ghen a carrier wave is detected within the received radio wave
by the cafff FpﬂéVéldéﬁébp®ﬁrE$@onmlﬂgﬁugﬁgga@n51\$%§si§q5 tngt is,

t he signak VR b?ing high indicates that the cellular phonépgé%IB ?m

oper at es Fhet reliy érnﬁéépe-an@ntm®anﬁhérFK»h@giﬁgggkgmnanEQa%3§HEQat

t he cellubﬁr hone operates in the reader/witer node. Thé CPU

recogni zes Wwh&LRBr 3t ABTE&PFuMa eplioneld te aipst atifigih nthberd0-¢3Ld node or
inthere 981 witer node according to the signal VR or the signal PoN. In
Fig. 7, when BofRVEnBYsthRaFaryrReanwamee dsitpratio PN &) ea hhghh thengent ro

Iogic5163VRef§Ig§{éeLy s§%ects one_of the card node and the reader/witer

node. This excl usivVetsel e8tFohScallBe Sig@@&li VR being high indicates

that the cellular phone (IC 300) operates in the card mode,
and the signal Pgy being high indicates that the cellular
phone operates in the reader/writer mode. The CPU 145
recognizes whether the cellular phone is operating in the

10 card mode or in the reader/writer mode according to the
signal VR or the signal Pgy. 1In Fig. 7, when both the signal
VR and the signal Poy are high, the control logic 163
exclusively selects one of the card mode and the
reader/writer mode. This exclusive selection can be made in

15 such a manner as to select in priority an operation of
whichever becomes high earlier with respect to time. Of
cOurse, the selection may be made exclusively by another
method.

The output of the switch SWcont 164 is connected to the

20 output of the series regulator 133. Therefore, when both
the switch SWen 162 and the switch SWcont 164 are on, the
voltage Vgr from the battery 160 is supplied as Vpp. In the
manner described above, the series regulator 133 is
equivalently configured in such a manner as to control the

25 internal impedance by the difference between the output



15 such a manner as to select in priority an operation of whichever
becones hi.gh earlier with respect totinme. O course, the selection may be
made excl usively by another nethod. The output of the switch SWont 164 is
connected to the 20 output of the series regulator 133. Therefore, when
both the swtch SWen 162 and the switch SWont 164 are on, the voltage
VBT fromthe battery 160 is supplied as VDD. In the nmanner descri bed
above, the series regulator 133 is equiv@alently configured in such a
manner as to control the 25 internal inpedance by the difference between
the output - 19 voltage and a particul ar reference voltage. \Wen the
battery vo¢5§g§ és higher than the rectified voltage from the card
(rectifier. ?, %%ﬂe?a?%ﬂtbﬁu%ﬂé sefpeenregubateye . 13¥henha Hant er na
ulator 133 5 becones very |l arge, and, thereby,

i npedance serjes re
t he voltaggéﬁéf?my Lﬁ?%ﬁygsl%th§rpF%@@ntbé feomifliedi rglitageewaige | Nto

the input sid he series regulator 133. Even if a slight anmount of
el ectrical cuﬁ?%ﬁ #5%&@9%+@rré%g%seg?%ﬁﬁatﬁ@ bnptheskdeiet thgusarioss

regul ator 533 fnQm; he battery 160, the diode inside the rectifier 131
acts as a reverse tﬁéé%éﬁéii%WRf dhcethe seeieasedgul&onseqaent |y, the

{gvt:ethEr Ziﬁb{%ﬁo{dg%a&/ﬂg%q{?eé,r Oarplé,hetljnen eul;[y, Stir(ljee \%légge Sc?gi Sgergggltzigr 3
160 is 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 regulator 133 from

10  the battery 160, the diode inside the rectifier 131 acts as
a4 reverse bilas, and the impedance is increased.
Consequently, the reverse electrical current from the input
side of the series regulator 133 to the rectifier 131 can be
considerably decreased. On the other hand, when either of

15 the switch SWen 162 and the switch SWcont 164 becomes off,
the power from the battery 160 is not supplied as Vpp, and
only the rectified voltage of the carrier wave is supplied
to the output of the series regulator 133, making it
possible to seamlessly éwitch the power supplies without

20 instantaneous power interruption. Furthermore, even when
the distance to the external reader/writer device becomes
relatively large and the powér-supply voltage generated from
the carrier wave cannot be sufficiently ensured, it becomes
possible to perform communication by using power supplied

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



consi derably decreased. On the other hand, when either of 15 the switch
SWen 162 and the switch SWont 164 becones off, the power fromthe battery
160 is not supplied as VDD, and only the rectified voltage of the carrier
wave is supplied to the output of the series regulator 133, naking it
possible to seam essly switch the power supplies without 20 instantaneous
power interruption. Furthernore, even when the distance to the external
reader/witer device becomes relatively_|large and the power-supply voltage
generated from the carrier wave cannot 5 Sufficiently ensured, it becones
possi ble to perform comuni cation by using power supplied 25 fromthe
battery ﬁg& Therefore, it is possible to increase - 20 the distance in
whi ch conmIMSC&HiSFRACS o siltiah Chimenwi et 16 of s Fhiss 13, and 5 can be
realized by NCST grocesslng, and all the circuits in Figs. 3 and 5 can be
di sposed wi t hi n"T3S0R&FEREBSMIELELGS5 Seandd SEahndbEERea 1kiGy ? shpws a
cellular p gggegaving a_card function and a reading/witing dnction
according to a S8¢8Hd 2Bfbadilmife ofi no tr esemt gsnventinen 5 Kig, & shows a
nodi fi ed C5§§B%%e f Figh 5, which differs particularly from10 the first
enbodi ment i n tha 515 wBr 2sApprEhdentPSILSdi.rcuit 170 and a protector 180

are prgvided.;%é@%gé]ﬁ%kggpitors t he output voltage of the battery

ment.

Fig. 8 shows a cellular phone having a card function
and a reading/writing function according to a second
embodiment of the present invention. Fig. 8 shows a
modified circuit of Fig. 5, which differs particularly from

10 the first embodiment in that a bower-supply control circuit
170 and a protector 180 are provided.

A VDET 140 monitors the output voltage of the battery
160. When the output voltage (battery voltage Ver) 1is lower
than a predetermined value, a signal VB of a "Q» level is

15 output to an AND circuit 171 of the power-supply control
circuit 170, and when the battery voltage Vgr is higher than
the threshold value, a signal VB of a "1 level is output to
the AND circuit 171.

The bower-supply control circuit 170 controls a switch

20 SwW 173 in accordance with the signal VB supplied from the
VDET 140, the signal Pgy indicatiné opefation in the
reader/writer mode, and a VR signal supplied from the
carrier-wave detector 134 when a carrier wave is detected

within the received radio wave.

25 i
Fig. 9 shows control logic of the switch SW 173 by the




160. When the output voltage (battery voltage VBT) is lower than a
predeterm ned value, a signal VB of a 110" level is 15 output to an AND
circuit 171 of the power-supply control <circuit 170, and when the battery
voltage VBT is higher than the threshold value, a signal VB of a "1" |eve
is output to the AND circuit 171. The power-supply control circuit 170
controls a swwtch 20 SW173 in accordance with the signal VB supplied from
the VDET 140, the signal PON indicatipg operation in the reader/witer
node, and a VR signal supplied fromthe carrier-wave detector 134 when a
carrier wave is detected wthin the received radio wave. 25 Fig. 9 shows
control logic of the swtch SW173 by the - 21 power-supply control

circuit RPYSITRURPEY Fontiesigmauds 1 tdrr ekpoFdg.t 8,t hdeoustipntalvalt age of
the VDET 140, becones "0" when the battery voltage VBT is tow, and becones
"y mhencofﬁgsBSPgér$°v6pﬁa@§“ﬂyﬁi%P#ﬁ%ﬂﬁ @Ecbhdi WBET0 1BDg. becoties 5

switch SV617§th %%f ghile the hattery voltage VBT is low (while the
DVBTE) §akdGaY V@ drdower LRaRcy . @mcedirtanesl k) when s

battery voltage

turned o he battery voltage . VBT becones hi gh (beconmes equal to or
hi gher t %%hgﬁg%efﬁr¥8E§F§ev§LﬁegsaﬂﬂgﬁhenASFpﬁgﬂn@Tché”éIgﬁ%A'@@hland t he
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(while the battery voltage Vgp is equal to or lower than a
threshold value), and is turned on when the battery voltage
Vgr becomes high (becomes equal to or higher than the
threshold value) and when either of the signal Pgy and the

10 signal VR is high. The card mode, the reader/writer mode,
and the exclusive logic are the same as in the case of Fig.
5. That is, when either of the signal Poy and the signal VR
is high, the switch_sw 173 is turned on.
The protector 180 is a circuit, formed by a MOS circuit,
15 disposed on an IC chip. The protector 180 is connected
between the connection point of the output of the rectifier
131 and the series regulator 133 and a ground, and is
controlled in accordance with the reader/writer mode signal
Pon. Specifically, when the reader/writer mode signal Pgy is
20  not applied (for example, when operating in the card mode),
control is performed (the internal switch is turned on) so
that the resistance of the protector 180 becomes very small,
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/writer mode signal




5. That is, when either of the signal PON and the signal VR is high, the
swtch SW173 is turned on. The protector 180 is a circuit, fornmed by a MOS
circuit, 15 disposed on an IC chip. The protector 180 is connected

bet ween the connection point of the output of the rectifier 131 and the
series regulator 133 and a ground, and is controlled in accordance with
the reader/witer node signal PoN. Specifically, when the reader/witer
nmode signal PONis 20 not applied (for,gexanple, when operating in the card
node), control is perfornmed (the internal switch is turned on) so that

the resistance of the protector 180 becones very small, and an excessive
vol t age ?ene{ated y the rectifier 131 in accordance with the carrier wave
i s out put ¥ o' ¥ PR Bithd. % tesihe2pERePf hahd, inkedet bé neaderdomddw@sy node

signal - .PONL_i.S plied, the resistance of the inside of the protector
180 is négé 5 gngn?EnkﬁeﬁﬁfﬁﬁﬂﬁéléiH@r@ﬁtdﬁmﬁ igiewtal sswitchedsof f)

t her eby ti the, supply of the | eakage current by the series
regulatopﬁgégat%@?he ?HF@EE¥Ip§eV§§¢§P§h$@eoﬁHMﬂixMQﬁ(ﬁh&ﬂlaékbgéhe

protect og,180,LS,proyided in _this panner, and the protector 180 is turned
of f during tggkrggdgﬁ%mg?fé?snﬁagu BwhRENn 1eHe toeddier Airtiaeraode signal PON

is appligd)istHBKLN L{_possible to.prevent |oss of electrical current due
to the 10 Ié%kage c%fr%h? %?O%ﬁgggérﬂgg'regulator 133, generated at a

The protector 180 is provided in this manner, and the
protector 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 regulator 133, generated at a
normal time (in particular, when realized by CMOS) .

As a result, it is possible to form both the IC card
and the reader/writer into one chip by MOS processing and
possible to provide a cellular phone which realizes a low

15 cost and high reliability of the product.

The above-mentioned "IC card" and "card function" are
used for the sake of convenience in order to indicate a
medium having a data carrying and processing function and a
data carrying and processing function, respectively, and

20 does not indicate the card shape. Although in the above-
described embodiments, a case in which a semiconductor
integrated-circuit device is incorporated within the
cellular phone is described as an example, the present
invention can be applied to a fixed phone connected by wire,

25 a portable information terminal (PD2a), which is a small




normal tinme (in particular, when realized by CMOS). As a result, it is
possible to formboth the I1C card and the reader/witer into one chip by
MOS processing and possible to provide a cellular phone which realizes a
low 15 cost and high reliability of the product. The above-nentioned "IC
card" and "card function" are wused for the sake of convenience in order to
indicate a nedium having a data carrying and processing function and a
data carrying and processing functionpsrespectively, and 20 does not
indicate the card shape. Although in the above- described enbodi nents, a
case in which a sem conductor integrated-circuit device is incorporated
wi thin the cellular phone is described as an exanple, the present

i nvent i dW TCAM AT Ap SIS EF S0 B A5 photRRYHec t9eF by 89atdDSsa @brt abl e

i nformation termmnal (FDA) . ichis asmll - 23 information device, a
wat ch, a Corpitiers &< ‘%‘éjga’i' LU IR, (DR IRrof and the presence

or abse g§éy;£%efg§§yggrelqss communi cation function. Furthernore, the
senlconghctor_lntegrape&wﬁqﬁﬁﬁﬁl%ﬁa el 3 'beﬁqﬁﬁﬂ?ﬁﬂ%ﬁ%xi??%mthln t he
B et ersat coraie B8 i e S L R ot B T R A or
ol 10l o pfhne o B e Yo (VA Dt T eGPt Pt OF
an irremovable form, and an external storage 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 cellular
phone, a portable information terminal, a computer, etc.
10
Industrial Applicability
As has thus been described, according to the present
invention, since a semiconductor integrated-circuit capable
of seamlessly switching between an external power supply and
15 a carrier-wave rectified power supply can be realized, by
incorporating the semiconductor integrated-circuit into
various devices, it is possible to realize a device
incorporating analog front-ends for both a card and an
information processing apparatus such as a reader/writer.
20 Furthermore, it becomes possible to use two communication
interfaces of a wireless interface and a UART interface for
the purpose of communication between a service memory
compatible with a memory built in the semiconductor

integrated-circuit and an external device. As a result, it

25 Dbecomes possible for the portable terminal device



10 Industrial Applicability As has thus been described, according to the
present invention, since a seniconductor integrated-circuit capable of
seanl essly switching between an external power supply and 15 a carrier-wave
rectified power supply can be realized, by incorporating the sem conductor
integrated-circuit into various devices, it is possible to realize a
device incorporating analog front-ends for both a card and an information
processi ng apparatus such as a reader/ww? 20 Furthernore, it becones
possi ble to use two comuni cation inter aces of a wireless interface and a
UART interface for the purpose of conmmuni cation between a service nenory
conpati bl e, mnth a _nenory built in the sem conductor integrated-circuit and
an ext er nat" 885P8§at#§gatP§sﬁ?@lqq?@ﬂ?ﬂﬂﬁxﬁﬁﬁaqnnﬁﬁdﬂdﬁﬁdﬁrﬂhﬁqportable
term nal dg g&§ﬁd goratlng t he sem conductor integrated-circuit in
accordance W th thHec ‘?’é% nF PnRERCEOR HEVEpdriame tas amnt & s 12C wadst and
to operateI@scgraegggr writer for the remote |C card. 5 - 25 CLAIMS 1. A
sem - conduct or I nt egr at 8d°RFFRGFt e C82E6FFMirditey for the remote IC

card.



rectifying means for rectifying a received carrier wave, 5 generation
means for.generating a first power-supply voltage on the basis of an output
by said rectifying nmeans; and selection neans for selecting one of said
first power- supply voltage generated by said generation neans and a 10
suppl i ed second power-supply voltage as a power-supply voltage required
for operation, wherein said selection neans selects said first power-
supply voltage as a power-supply voltage_required for operation when said
second power-supply voltage is equal to 15 or lower than a threshold val ue,
and sel ects said second power-supply voltage as a power-supply voltage
required for operation when said second power-supply voltage is equal to
or higher than the threshold val ue QHATHR instruction to operate in
accordance with a predeterm,ned function, is i{gn..zo 2. A _sem conduct or

i nt egr ated- iF@WFFOBEVFégra&@mﬁﬁ § —cff%ﬁﬁkl,eﬁhg?eFﬁTpFﬁsén@ése wher e
sai d second power -suppl vol tage is._.equal ta ar_ highe . L1 he
predeterninegegthgéﬁglﬁeeg u%?gs§F§t§engFf5hlﬁ%%%%ggglégfgl%gid second
power - spgply vol tage as a power-supply voltage required for 25 operation
when an I'nstruction to operate in accordance with - 26 a data carrying and

prOQ?SSing f&@ﬁékQ@igﬂrmQQﬁEO%gEn%enerating a first power-supply
voltage on the basis of an output by said rectifying means;
and
selection means for selecting one of said first power-
supply voltage generated by said generation means and a
10 supplied second power-supply voltage as a power—-supply
voltage required for operation,
wherein said selection means selects said first power-
supply voltage as a power-supply voltage required for
operation when said second power-supply voltage is equal to
15 or lower than a threshold value, and selects said second
power-supply voltage as a power-supply voltage required for
operation when said 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-circuit device according to
Claim 1, wherein, in a case where said second power-supply
voltage is equal to or higher than the predetermined
threshold value, said selection means selects said second
power-supply voltage as a power-supply voltage required for

25 operation when an instruction to operate in accordance with



comuni cation with an external information processing apparatus is given
or when an instruction to operate in accordance with a function for
perform ng communi cation with 5 an external data carrying and processing
mediumis given. 3. A sem conductor integrated-circuit device according to
Caim2, wherein a function section for realizing a data carrying and
processing function, and a function section for perform ng comrunication
with an external data carrying and 10 @%ogessing medi um are formed by one
chip. 4. A sem conductor integrated-circuit device according to daim 2,
further conprising control nmeans, disposed between a connection point of
said rectifying neans and said generation neans and a groundi ng point, for
controllﬁ%dyﬁ%% 93 S R E Mg BFoee s rghfumchieonr dancpewitbimang gnal
instructing an operation in accordance with a function for performng
communi catd on W Th M ekt B il et ead r i foreedionr presssagnoedi um

wher ei n %&§%f§¥ﬁgc§ neans turns off sajd switch when 20 said signal is
suppl i ed,”an prevent s an 1 nt] oW ot FRakerueuteRntobyreanrtegénerati on
Sar sl ectran ieart thet ¢ BB LU BT CHER wlohk oot ssporathon
f5Llr :[A\hz remcagpnp%% 1 [Eagt%r %a%ﬂr{gclﬂr'{d ci)ervc!ccees saicncg? rngégzgur'r[x Oi82 5g.'LC\I7eE3ir|1tn L
3. A semiconductor integrated-circuit device according to
Claim 2, wherein a function section for realizing a data
carrying and processing function, and a function section for
performing communication with an external data carrying and
10 processing medium are formed by one chip.
4. A semiconductor integrated-circuit device according to
Claim 2, further comprising control means, disposed between
a connection point of said rectifying means and said
generation means and a grounding point, for controlling the
15 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
proces;ing medium,
wherein said control means turns off said switch when
20 said signal is supplied, and prevents an inflow of leakage
current by said generation means, which occurs when said
second power-supply voltage is selected, by said selection
means, as a power-supply voltage required for operation.

5. A semiconductor integrated-circuit device according to

25 Claim 1, further comprising:



cl ock extraction neans for extracting a first clock on the basis of said
carrjer wave; clock generation neans for generating a second clock; and 5
cl ock sel ection neans for selecting, as a clock used as an operation
reference, one of said first clock extracted by said clock extraction
means and said second clock generated by said clock generation neans,
wherein said clock selection neans selects said first 10 clock as a cl ock
used as an operation reference when saigly first clock is extracted by said
cl ock extraction neans, and selects said second clock as a clock used as
an operation reference when said first clock is not extracted by said

cl ock extraction neans. 15 6. A portable term nal device conprising a

seni conduct or C}ﬂFEg?éFéBCEPPBUWFaBéVﬁéé erErasitAgy pediirbyi 6gonkans f or
rectifying _a received carrjer wave; generation neans for generating a first
power - supgp 26*7oP a&@lgnQﬂﬁfﬁﬁfmi%Wﬁ an output by said rectifying
nmeans; and selfct on_nean sel ecting one of ;said first power- supply

vol tage generated’ yggﬁ?aagéﬁgrQ?FBﬁ AngeRRgaLinguppPrEAdeCoREK

power - supply voltage as a power-supply 25 voltage required for operation,

5 clock selection means for selecting, as a clock used as
an operation reference, one of said first clock extracted by
said clock extraction means and said second clock generated
by said clock generation means,

wherein said clock selection means selects said first
10 clock as a clock used as an operation reference when said
first clock is extracted by said clock extraction means, and
selects said second clock as a clock used as an operation
reference when said first clock is not extracted by said
clock extraction means.
15 6. A portable terminal device comprising a semiconductor
integrated-circuit device including:
rectifying means for rectifying a received carrier
wave;
generation means for generating a first power-supply
20 voltage on the basis of an output by said rectifying means;
and
selection means for selecting one of said first power-
supply voltage generated by said generation means and a
supplied second power-supply voltage as a power—-supply

25 voltage required for operation,



- 28 wherein said selection neans selects said first power- supply voltage
as a.power-supply voltage required for operation when said second

power -supply voltage is equal. to or lower than a threshold val ue, and

sel ects said second 5 power-supply voltage as a power-supply vol tage
required for operation when said second power-supply voltage is equal to
or higher than the threshold value and an instruction to operate in
accordance with a predeterm ned functigpn is given. 7. A settlement nethod
for performng a settlenment, which 10 occurs as a result of a predeterm ned
transaction, with a portable term nal device conprising: rectifying neans
for rectlfylng a received carrjer wave; generation. ne f.or eneratlng a
first power W\ESHHN it ichaee biF then HASFES o ge ﬁCtéuFB&F'ggﬁﬁﬁcP FECtT fyi ng
nmeans; sel ection neans for 15 selectl gé gtpf said firs Si poyer - supply

vol t ageS YRIEY aYRHEa%S 3% @ GRHBFarHk é?r?cf’ a Slpp! Ted Second

o U S S5 ROl s dgn Lt o

and sto? n as a predeternlned

transacthﬂwgrlc saldtﬁgggbgggnbaqggho%éﬁ)égygg Sidi g as£OHRENI cation

step of© comuni catron wth ’'sai ortab e termnal device; a

rea@' ”g;fé eeP—Q& dt@ﬂﬁ édaEDQeisoh%fxmsrﬁﬁstﬁl@n W Lek Feqeatedpestabl e
devic e pr cess of “sa

operatlon when said 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

10 occurs as a result of a predetermined transaction, with a
portable terminal device comprising: rectifying means for
rectifying a received carrier wave; generation means for
generating a first power-supply voltage on the basis of an
output by said rectifying means; selection means for

15 selecting one of said first power-supply voltage generated
by said generation means and a supplied second power-supply
voltage as a power-supply voltage required for operation;
and storage means for storing money information as a
predetermined transaction price, said settlement method

20 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 said

25 communication step; and



25 communi cation step; and - 29 a settlenent step of performng a
settlenment on the basis of said noney information read in the process of
said reading step.

_29_

a settlement step of performing a settlement on the

basis of said money irformation read in the process of said

reading step.



