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Techni cal helshetdie pPresent invention relates to a hand- hepch/mogoisspni c
devi ce such as watches and portabl e phones. Background Art 10 Magnetic
cards are known as an information recofding nediumfor recording various

I nformati on. Although those nmagnet.ic tards can be manufactured cheaply,
they are not capable of recording a |arge anount of information. There has
al so been a problemt.hat security BWis difficult to 15 ensure in
the magnetic cards. In order to solve these problens, |C cards have been
devel oped and spread in recent years, and those IC cards are capabl e of

storing a. |arge anount o%lgnid(r}glﬁetrlérggt 'lo c@#‘%&@%é@f&éi ty protection is easy

to ensure. O such IC car ess cards are excellent in 20 its
functionality for perform ng high speed data exchanges only by bringing an
IC card close to a reader/witer. Further, the contactless IC cards offer
an. adg/antrgg?ng_fcariot?ireqwi ring maintenance. Thus, it is desired that the
contactless IC cards be applied to various purposes such as train tickets,

25 comut ati on pheketSsenbdirsidntidh *liSes Brcaunentihheldypkectronic
contactless IC cards are not capable of displaying the contents of data on
a standal deeikasistich eenfiatulg randipongabieuphonésrmati on and history
information stored in an IC card requires an external data reading and WO
01/ 92970 PCT/JP01104539 2 displ aying device for reading and displ ayi ng
t hese infornation. .
Background Art
10 Magnetic cards are known as an information recording
medium for recording various information. Although those
nagnetic cards can be manufactured cheaply, they are not
capable of recording a large amount of information. There has
also been a pfoblem that security protection is difficult to
15 ensure in the magnetic cards. In order to solve theseproblems,
IC cards have been developed and spread in recent years, and.
those IC cards are capable of storing a large amount of
information and the security protection is easy to ensure.
Of such IC cards, contactless IC cards are excelllent in
20 its functionality for performing high speed data exchanges only
by bringing an IC card close to a reader/writer. Further, the
contactless IC cards offer_an_advantage of not requiring
maiﬁtenance. Thus, it is desired that the éontactiess IC cards
be applied to various purposes such as train tickets,
25 commutation tickets, and ski 1lift cards.
Because this type of contactless IC cards are not capable
of displaying the contents of data on a standalone basis,

confirming remaining value information and history information

stored in an IC card requires an external data reading and



This is because conventional contactless IC cards are nade to operate on

power der iwe@€1/$29%m r ecei ved signal froman external devi @@?f@%&sw th such
weak power, it is hard to operate a 5 displaying device provided in the IC
cards for displaying renaining valuesp and the |ike. However, it has caused
I nconveni ence for users that, when a user utilizes contactless IC cards as
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confirml nt used mal hing value 1f a data readi ng and
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probl ens o aving a small communi cation range and being vul nerable to

noi se becgpeeateosy Powerdle raidAErbasHe ¢ €1 cad dsi grah diranbhai externaje
anount 15 of power, being driven by rectifying the power of received

si gnal . Ddseliesyr and, wivientsweh Tineakr pewar, i Aterits drexd no ereravediang a
hand-hel d 20 el ectronic device that can be used in the sane vvai/ as
converl i odabplaytiagt |dseicd puovidedt AoutthesECoragdst finy i ¢isplaKéngevi ce
bei ng capabl e of displaying data contents. in order to achieve such an

obj ect, tmhempiadsst viedwen i Hhoide®- a hand-hel d el ectronic device
conprising a 25 contact]ess communjcation unit for, perform %\ﬁgon actl ess

data conmuni cat FOWEWRER Linhag Cansed ARGoaNehance L8\ A7 S ¢ er’gBur ce;
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I'mg e contactl ess

conmuni Ca%h?\'h“%'&atoutxﬁ @é@:ﬁ%ﬁi *ﬁbd@t@iéﬁ%@sl/ WP On BLF/ dERA6 048881 8mON t he
di splay unit "or process the data before displaying them on the display
unit;q @nd 8 PRI SUPRE¥d CRAYS Yelmais ity tvdle if a data reading and
displaying device is not available closeby.
Additionally, there are problems of having a small
communication range and being vulnerable to noise because
conventional contactless IC cards cannot obtain a large amount

15 of power, being driven by rectifying the power of received

signal.

Disclosure of Invention
The present invention aims at providing a hand-held
20 electronic device that c¢an be used in the same way as
conventional contactless ID cards without loss of portability,
the device being capable of displaying data contents.
In order to achieve such an object, the present invention
provides a hand-held electronic device comprising a
25 contactless communication unit for pérforming contactléss data
communication with an external transmitter-receiver; a power
source; a display unit; an information processing unit which
operates on power from said power source, for receiving data

from the contactless communication unit to display the data



causi ng _the power source to supply power to the contactless conmunication
unit at WAYER9Wuring the period of tine that the 5 inf okt P8HY53dcessi ng
unit receives data fromthe contactless communication unit. The hand-held
el ectroni c device enables the use of3 contactless IC cards in the sanme way
as the conventional contactless IC cards without |oss of portability as

vel | aspnl@nehaidpiRyahll 6F phiddes£d HHE R AC Beifoa@® BhERPUaR ieQ taeh €ss
data comunication with the external transmtter-receiver on the spot,

t her ebyretftendixplopenabit i tand ;& pusesss. sippbypeconetoliddgenhadi gert , t he
hand- hel d el ectronic device further conprises a switch insérted between

t he powausirg sthe ceowed spuvreentacsuePd v @anet cke i tikeundntaabdesise power
supply controlling unit closes the_swtch, thereby causing the power

sour ce APWHPHFFLIRMSIL L athd eagit duringsthememiedtebiinmithatribeswi t ch
is, for, exanple, a transistor. Further, the_, contactless conmunication unit
| ncP udd R ERFIRT Lo PTARP 8 SR HAHE FPEGATRE,IRFRAHAM LBenEeRERCERER8 0. The
contac%h;ss fonnqgicgtkgn unit has a clock generating unit for generating
clock T2t elBtUed fromthe external transmitter- receiver and

recei ves dat gwf e er It . LeceLyar .1 he C 25 In
anot her pref ?Priﬁﬁgog?%nt%‘ﬂgfﬁgﬁg réa{‘;dlcél %?F?’S&rﬁ%yééei c‘%?u?t‘fher
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fromsignal received from the external transm tter-receiver through

cont actdeasacttDeg@INICatavisunithbats Ap@Esy diho et bl ty pavewettl hage t o WO
01/92970 PCT/JP01/04539 4 a circuit in the contactless conmunication unit.
The0 povdre diginlagel e el ata g cointan ts ismjutiesd throeghnpdrtaatieesi fi.er
data communication with the external transmitter-receiver on
the spot, thereby enhancing operability for users.
In one preferred embodiment, the hand-held electronic
device further comprises a switch inserted between the power
15 source and the contactless communication unit, and the power
supply'contrdlling'unit.closes the switch, thereby causing the
power source to supply power to the contactless communication
unit. The switch is, for example, a transistor. Further, the -
contactless communication unit includes an antenna and a
20 high-frequency circuit connected thereto. The contactless
communication unit has a clock generating unit for generating
clock from carrier received from the external transmitter-
receiver and receives data from the external transmitter-
receiver by the clock.
25 In another piéferréd embodimeﬁt, the hand-held
electronic device further comprises a power voltage generating
circuit for generating power voltage from signal received from

the external transmitter-receiver through <contactless

communication unit.to supply the generated power voltage to




circuit for rectifying receive signal to generate power voltage. 5 The
cont act | eS¥060MMNi cation unit may conprise a non-volatiﬁ@TH@RH 3 n this
enbodi ment, the contactless comunication unit wites acquired data by the
contactless data communication to the non-volatile nenory or updates data
in the non-volatile nmenory through the contactless data 10 conmuni cati on.
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menory fromihe confactless comrmunication unit. In another preferred
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non-vol atile nenory 15 and a power voltage generating circuit for
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contactl ess comunication unit, when it locates within the conmunication
range of +bateweernal transmitter-receiver, perforns contactless data
communi cation utilizing power 20 voltage generated by the power voltage
gener&ing circthe, contagkless igommmitation atunid nEadr y CaBRELAS&] 8at a
through the contactless data communication or updates data in thf non-
vol ati | e merovplekidggMemRItont A8t [texs RmBeebRRDhRr cdBonconpgtless
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read from the non-volatile memory from the contactless
communication unit.
In another preferred embodiment, the contactless
communication unit may further comprises a non-volatile memory
15 .and a power voltage generating circuit for gemerating power
voltage from receive signal. In this embodiment, the
contactless communication unit, when it locates within the
communication range of the external transmitter-receiver,
performs contactless data communication utilizing power
20 +voltage generated by the power voltage generating circuit, and
writes in the non-volatile memory acquired data through the
contactless data cﬂmmunication or updates data in the non-
volatile memory through the contactless data communication.
The information proceséing unit receives data read from the
25 non-volatile memory from the contactless communication unit.
In another preferred embodiment, the hand-held
electronic device comprises a carrier detecting unit for
detecting carrier transmitted from the external

transmitter-receiver. 1In this embodiment, when carrier is



with the external transmtter-receiver, and when carrier is not being
det ect eWHWRR® carrier detecting unit, the 5 infornati JCTHROHSE ng uni t

receives data fromthe contactless comrunication unit. it is preferable to
configure the carrier detecting units so as to operate on power fromthe
power source. In another preferred enbodi nent, the contactless 10

COMUNbeding0 RelttRiclt ddibNeheCOaPEL 8@Sdat Bating udeteCthadcomtdctieks .
detecting carrier transmtted fromthe external transmtter-receiver, a
non- volcatimun inmmirgn  andlta peaierms/ okdéatecytessatdaty cesmmiahi &éaciganerating
power voltage from signal received fromthe external transmtter-receiver
to 15 sifgh \thehexfamnal ctiravomi tbert-rgeoaiver ciandiiwhém carrieontisct | ess
communi cation unit including the non-volatile nmenory. In this enbodinent,

t he coPdct Pedadcoftptfict®d oRY ukhe, dAEriear r Aetecsdipg nyndérectde by 't he

carrier, detectin unit, perforns the ¢ontact]|ess data comruni cation
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ci rcui tc;o artlld .vvrit_:tieos [ nt o the non-volatile nenory data acquired by said
cont acTPEEMNt A IR Eati on or updates data in the non-volatile nenory
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unit, when carr y t carrier defecting unit,

recei vgy fls0Md Npe£OPE 364! B8R EORVUR &ald Powkl tss@tdercad fromthe
non-vol atile nenory. In one preferred enbodi nrent, when it changes from a

state whereiqar an®ther beprgrf eletedt edmbydiferanr rithe de¢eetab8188st 4 VWO
01/92970 PCT/JP01/04539 6 to a state where carrier is not being detected
byl® he commirgication unit further comprises a carrier detecting unit '
for detecting _ carrier transmitted from the external
transmitter-receiver, a non-volatile memory, and a power
voltage generating circuit for generating power voltage from
signal received from the external transmitter-receiver to
15 supply the generated power voltage to a circuit in the
contactless communication unit including the non-volatile
memory. In this embodiment, the contactless communication
unit, when carrier is being detected by the carrier detecting
unit, performs the contactless data communication utilizing
20 generated power voltage by the power voltage generating
circuit; and writes into the non-volatile memory data acquired
by said contactless data communication or updates data in the
n_on-volat:.ile memory through the contactless data communication.
The information processing unit, when carrier is not being
25 detected by the carrier detecting unit, receives from the
contactless communication unit data read from the non-volatile
memory.
In one preferred embodiment, whén it changes from a state

where carrier is being detected by the carrier detecting unit




detecting unit, with this as a trigger, data transfer fromthe contactless
comuni catwon1/g9’e to the information processing unit i s RGHIEPUMEY 5 11

anot her preferred enbodi mént, the hand-held electronic device conprises a
carrier detecting unit for detectinggarrier transnmtted fromthe external
transmtter-receiver, and, when carrier is being detected from the carrier

detecti ”gtgf‘ét%tws Vﬁ%&?‘?éalféfefq 19y WRicectRaP8kf enascseptaet | ess

dat a conmmuini cation he ext er na transmtter-receiver and the

i nformati BEtQEQE_ﬁ?Sﬁﬂﬂty%ith ragel Wesade: Bgd e oM ddies aonimdresrom the
communi cation unit. It 1s possible to configure the hand-held el ectronic

devi ce sogbhghcthesprovBimuaizardlonednitonot brepinforsatiion poocédsing
contactl ess comruni cation unit and that data are transferred fromthe
cont act | egaieodwuiindatianredinit to the. information processing unit
according to operation to an operational nenber. |n another preferred
embodisrent, theIpowemotihyty pzefesmedol | ¢moditnentwhertbdat ahargnkelds
transmtted fron1qhe contactl| ess communi cation unit to the external
transmitt elecszopisr dewiges CORPHARS J053F ieF sEpbry pBReP il ?RE

contactl ess comunication unit. This enhaodifrent _.enabl es.the utili Lon of
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one preferied e ormat i on processing
10 performs contactless data communication with the external

transmitter-receiver and the information processing unit
receives data from the contactless communication unit.
It is possible to configure the hand-held electronic
device so that the power is supplied from the power source to
15 the contactless -communication unit and that data are
transferred from the contactless communication unit to the
information processing unit according to operation to an
operational member.
In another preferred embodiment, the power supply
20 controlling unit, when data signal is transmitted from the
contactless communication unit to the external
transmitter-receiver, causes the power source to supply power
to the contactless communication unit.
This embodiment enables the utilization of power supplied
25 from the power source when transmitting data signal to the
external transmitter-receiver, which increases the
transmission power or the degree of modulation, thereby
enabling the reliable transmission of data signal to a more

remote location.



unit, @; n rece| ving data fromthe contactiess comrunication wunit,

di spl ay ¥ a or results obtained by processing the PCHAPAVRAFS] he

di spl ay unlt. 5 The information processing unit, when the term nation of _a
di splay operation is instructed by the operator, nay termnate the display
operation. This enbodi ment enables a wuser to tinely confirmresults. of

the contacti esSoflelpre£0FPUAI Sibo@Imeht) the BxtSrmatibhapedeéb8ingecei ver.
10 Further, the information processing unit nay term nate the display

oper at nmrit:af tupronTarentediviing data dirspd sheo peretd ol e ®reammpueiles e snned
period of tinme. The display operation is automatically term nated

accor diumg tt,0 diispd asrebbdendata onerebyltsi obtiained byveroceasingt the. in
this case, it is also 15 possible to imediately term nate the display
oper at 08+ aufh thedispha¥iatndk-of the di splay operation is instructed by
operation to ﬁ}ﬁe operational nmenber., Further, follow ngg_t he term nation of

t he? di spl ay el ?BﬂatFPn %’"bﬁ%?ﬂ)f‘g Wit e dthRP ttﬁ(? 8 BF&?‘:&S& afi on when

20 th t f _the di t t t t |

renber 2 THFEPSREodPRERE CuRtn 88 SRAMRTEed 2 a5 heechppdaspe ¢ hﬁer atione
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en I't s rom

processi ng unit, S hot data recelve

CONt ACkisdSS EBMEhERY| bemfmorresrm% t %pbtﬁbneéoﬁxaews%m ?Qtﬁhe_ data
on the display unit, may display other information on di splay unit.

Thi s e%ﬁmuﬁr&aﬁt&blﬁtthhéléﬁharnum tt rtath el taseel- i@éemafposes ot her
than confirmng results of the contactless data WD 01/92970 PCT/ JP0O1/ 04539
8 T@muni cat Fomtheher ¢ire dalfionmpathicoh gnob des sli g ewt by deaToEnate
the display operation after maintaining the display operation
for a predetermined period of time. The display operation is
automatically terminated according to this embodiment, thereby
minimizing power consumption. In this case, it is also
15 possible to immediately terminate the display operation when
‘the termination of the display operation is instructed by
operation to the operational member.
Further, following the termination of the display
operation, it is possible to resﬁme the display operation when
20 the start of the display is instructed by operation to the
operational member.
This embodiment enables a user to display results of the
contactless data communication anytime for confirmation.

The information processing unit, when it does not display

25 data received from the contactless communication unit . or

results obtained by processing the data on the display unit,

may display other information on the display unit.
This embodiment enables the display unit to be used for

purposes other than confirming results of the contactless data




nmore useful. In one preferred enbodi ment, the information processing unit
has a ti meW@9Younit for performing timekeeping 5 oper XCHHYIOEPener at e
time information. In this enbodi nent, when the received data fromthe
contactl ess comunication unit or thegresults obtained by processing the
data are not displayed, the information processing unit displays the tine

I nf ornat i al r ' ' 14 I s r
embodi mentTRe RN el ST SR Ak O Gy i B e e uni 1
for perfopyiRo uisledRgeepi ng operations to generate tinme information and an

anal og hand display unit for automatically driving anal og hands based on
the time infornehi®ie tperfFefOsdNdnberl et A hRPehbiraatiohbprbcklisingase,
the display unit nmay be configured by transparent liquid crystal display
el ement pasiitd ohad ia ftriomdkeepinde wmial oForanderfarmdeay i simbkeepdng
visually identify the analog hands through the transparent liquid crystal
di spl ay openaitions teraebvevaky, time idifiptmationt Jay thdscombpdameathy 20 a
t ransparent organi c electrolum nescence light emtting elenent positioned
in rear ofbERethadsstpieadidatméranaihey 13 | gommuB gl igie gng t
driving notor. which stepw sely_drives the anal og hands. in gne preferred
embodi men®T Phe TREHG LRePRT aTRed PYPECGRSP LRI A AR RS TE ABE G SRT i de
prohibiting unit which inhibits the supply. of. driving, .sigpnal to_the

G Vi ng. ot tegeRaEloRcPkerpEates SHEE dakr dte it seRelffkekRattn
comuni cat,@a sWist ﬂf%ﬂ“%ﬂé”ﬁ?dgkééﬁﬁégtﬁﬁ?é data conmmuni cation with the
external transmttér-receiver. in such an enbodi nent, the notor is not

drivepgduring thg ¥&e04+r822¢9 RACHMBYIMMR39 1t I @ChéPESelab@ronic

comuni cati on, thereby preventing noise from
device comprises a timekeeping unit for performing timekeeping

operations to generate time information and an analog hand
display unit for automatically driving analog hands based on
the time information to perform time display operations.

15 In this case, the display unit may be configured by
transparent liquid crystal display element positioned in front
of the analog hands. A user is able to visually identify the
analog hands through the transparent liquid crystal display
element. Alternatively, the display unit may be configured by

20 a transparent oxrganic electroluminescence light emitting
element positioned in rear of the analog hands.

The analog hand display unit includes a driving motor
which stepwisely drives the analog hands. In omne pf‘eferred
embodiment, the hand-held electronic device comprises a motor

25 drive prohibiting unit which inhibits the supply of driving
signal to the driving motor, during the period of time that
the contactless communication unit is performing contactless
data communication with the external transmitter-receiver.

In such an embodiment, the motor is not driven during the



occurring, the noise adversely affecting the contactiess data

communi ¥R M0 n one preferred enbodi nent, the hand- helP§TaP8YM53hic 5
devi ce conprises a display prohibiting unit for suspending a display
operation of the display unit. in sech a hand-held el ectronic device, no
di splay operation is performed during the period of tine that the

CoNt aCldoa®Hh AR dead @BminhnldG J1E) e Riby bReh@it iy HBQ%%EB:%Q\ the .
contacti ess data communi cation fromnoise that™ occur along wt | spl ay
oper at icdturdihPnaHy abisecdaveshedlatfedhdnd sheayoptabithicsisnaatai t
detects that radi o comruni cation start signal is received fromthe external
t r ansmicomerurieatiden . by t he contactl essj 15 communi cation unit, thereby
detecting the start of the contactiess data conmunication. Further, the

di spl ay proBnbiomienpueferred yembodimendi, s fbey hagui-cheébdh elechrodiepl ay
unit when acquired data by the contactiess data conmunication_ are witten
i nt® t FeViSRHoPrRNisshH (ARl an arelathl FanghenibofaenBrypRadi Ngean
updat ed .t hrough the cpntactiess data_ conmuni cati on. The hand- hel d

el ect r%’ri?%i%e%‘iﬂ% ? o@?f‘&egl\ﬁptlﬁya it rol l er for causing the

contacti ess ta Hrrun' %E#) t jvided into.nultiple tines and
perfor rrled | n?"g'r n?ﬁfqent? Iy(il I "ﬁ]ef(}'ui ls%icegdst\éorflf'u%l gleg’ﬁ'lcaey Ip?’ ié#??i&yuni t
causes o380l igpgeiﬁfb%éa‘ 8L A SRhY giiiiod Oobe a%&oe@ﬂfé g’ﬂ%ﬂ the
fil contactiess data communication are i nitiated or resuned, and the

oper at icom ta e LS UsBEmWAERatA®C O ACt beSAigdalpd r F¥ B CathaReb$
suspended or termnated. ti WD 01/92970 PCT/JPO /04539

10 protecting the contactless data communication £rom noise that

occur along with display operations.

In one preferred embodiment, the display prohibitingunit
detects that radio communication start signal is received from -
the external transmitter-receiver by the contactless

15 communication wunit, thereby detecting the start of the
contactless data communication. Further, the display
prohibiting unit resumes the display operation of the display
unit when acquired data by the contactless data communication

. are written into the memory, alternatively when data in the

20 memory have been updated through the contactless data
communication.

The hand-held electronic device may be provided with a
controller for causing the contactless data communication to
be divided into multiple times and performed intermittently.

25 In this case, the display prohibiting unit causes a display
operation of the display unit to be suspended when the
contactless data communication are initiated or resumed, and
the operation to be resumed when the contactless data

communication is suspended or terminated.




10 A hand-hel d el ectronic device sonetines has a lighting_unit which is

pl aced on woen9298¢ back side of the display unit, for |i é’ﬁtﬂ"ﬁ&”@ﬁ\? di spl ay
unit. in such an enbodinment, it is preferable to provide a |ight
priohibiting unit for prohibiting 5 thadighting unit to performlighting
operations during the period of the contactiess data conmunication. The
hand- hel d el ectz apifa dey¥i & ce PeOY+6REC bietvhee ps@sebimes Nvasta il glasingor
exanpl e, the shape of a wistwatch that can be nmounted on the armof a
user. Theyh®Wesh SehrHceplaceloon efwomt @r badkasbde toeff gheTAdsplayenrit,
invention further provides a hand-held electronic device conprising a

cont act i esercbigbbingt tbe dnsplaonnps:f ofmi fyck omn enhbedinertg it is
communi cation with an external transmtter-receiver; a carrier gdetecting
unit for geeerrhdelto @uavide erhight mrahIbrngandk Eprgrohibiting

transmtter-receiver; a power source; g Rower

cei ve ; supply_controllin it for
causiry the paebtizgumadt $os BSHLPLH Hage %’c‘fl?%scgur %&mﬁﬁ?cat i on
it duri h iod of ti t hat [ i S . bej detected by th
corrier GBRELPENBENE, SontaaRR oS IR T Sk ch aper ates on
f th f L, 4 '
ot act| 05 cortBhAane heta s R AGEE S SOLRINRIEY LheBLdbont .,
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detecting uni pfay the data on the display unit, or to 25 process

the data BefigeicBhaidgrhtenansdhe dhepbewetBourcells nEosuekample,
hand-hel d el ectronic device, even if the contactiess conmmunication unit

has no ci kCBaktlkek .generati ng power voltage, power fromthe power source
is supplied to the contactiess comunication unit during the perjod _of
time that WO 01rBe9tr<x@mt PAnvessdon further provides a hand-held

electronic device comprising a contactless communication unit

for performing contactless data communication with an external
transmitter-receiver; a carrier detecting unit for detecting

15 carrier transmitted from the external transmitter-receiver;
a power source; a power supply controlling unit for causing

the power source to supply power to the contactless
communication unit during the period of time that carrier is
being detected by the carrier detecting unit; an information

20 processing unit which operates on power from the power source,
for receiving data obtained from the contactless communication
unit through the contactless data communication within the
period of time that carrier is being detected by the carrier
detecting unit to display the data on the display unit, or to

25 process the data before displaying them on the display unit.
Using such a hand-held electronic device, even if the
contactless communication unit has no circuit for generating
power voltage, power from the power source is supplied to the

contactless communication unit during the period of time that



11 carrier is being detected, thereby perform ng data transm ssion from

t he conWAAYWRSY communi cation unit to the information RGERIYI4FIP uni t
during the contactless data comunication with the external .
transmtter-receiver. 5 Furthernorelithe present invention provides a radio
device for watches conprising a casing detachable froma watch and radio

COMUNiceaid iy NEARS, PéPNydedadddtdde Caticdtbby Of BerB@rhAny NJadakd .
exchanges with an external radio device through radio comunication. 10
Usi ng stremsmisslion dévomether contabtless usmmosiceesonh yunftddta enet act| ess
| C card function to his owmn watch. The present invention can be carried out
not onlipfiormativon epiodignsing asunic pdeding t kbehaadrhakd lelsect datiac devi ce
with respect to the present invention for sale, but also in such 15

enbodi RERMIIHCR 6l oR WL BhatBrogrASINGL doran=di ey t hecehuaa-hel d

el ectronic device in a recording nediumfor distribution or to distribute
t hed progr am ENESEGFRPT] | EREMRFRISRY oARVERE 05y BFQYEABSt iBnTaddopy | ef

De i pti f. th ] Fig.,l. ti ' how h

carryi RS VIS EoE VAL ERCR pamRF LBLPE R SRS Bera bl f AR AV a5ED, he

E! ectr ol r‘%gﬁl“i'oc‘éo d}&@aé#ﬂm 0di JIEN 5 9E H?ftﬂrEﬁS”&asﬁcr;' ”}ESW Hon.
ig. 2Ts a block diagram showi ng a configuration of an éexterna

t r ans Migd & Aoy mart_apéfahgﬁﬁegmitmagaéftefﬁal rhdfo aﬁgi%ktﬂkaggﬁm

showi ng a configuration of the electronic device. ;;, 01/ 9297

PCT/ IPGHE4D bmmn fFtgtidni s a di agram showi ng a configuration of a hand .
10 . Using such a radio device for watches, a user can easily
add a contactless IC card function to his own watch.

The present invention can be carried out not only in such
embodiments as to produce the hand-held electronic device with
respect to the present invention for sale, but also in such

15 embodiments as to recoxrd a program for controlling the
hand-held electronic device in a recording medium for
distribution or to distribute the program through a

telecommunication line for distribution.
20 Brief Description of the Drawings

Fig. 1 is a perspective view showing how a user carrying
a wristwatch-type electronic device passes through a gate, the
electronic device being a first embodiment of the present
25 invention.
Fig. 2 is a block diagram showing a configuration of an
external transmitter-receiver provided in the gate.
Fig. 3 is a block diagram showing a configuration of the

electronic device.




driving unit of the electronic device. Fig. 5 is a block diagram show ng a
det ai | ed owobi/gpereti on of the el ectronic device. 5 Fig. G’Cirg]"é"‘l’,‘?:f%ui t
di agram showi ng a configuration of a carrier detector provided in the
el’ectronic device. Fig. 7 is a diagranmshow ng waveforns of each section of
the carrier detector. Fig. 8 and 9 are tine charts show ng an operation of

the 10 elect rﬁsgié dgvj ge, Eéggrgmog&%gqn%gg gﬁlfﬂ%w%ﬁw Honghapl ay

exanples of t lectronic I ce. are di agrans show ng

displ ay examphag ufledof0dhld Gildctkdrid figoeripdiment . 15 Fig, 12 1s 2
bl ock di agram showm ng a configuration of a wistwatch-type electronic

devi ce which i spgg secoad BIGOHIdIRYranpbhbREngredentiledendnbigufayion3 is a
bl ock di agram showi ng a detailed configuration of the electronic device.
20 Fig. 14fi ghe kheekrdndgr @wsvilreni ng a configuration of a wistwatch-type
el ectronic device which is a third enbodi nent of the present invention.
Fig. ¥ is a blPtg. db abs aan shiomi by & xovdn ghewing afcenfpgnsehberhofype
el ectronic device which is a fourth enbodi nent. 25 of the present
i nventiona FEYries fetschioscprdvigiadnishdtiaLleebrPritr 48VdAcof a
receiving circuit and a transm tti%\]g%ci rcuit %Pthe el ectronic, .devi ge.

0

Fig. 17Ais a pra®- Vi &F 3hdiragan SROWIRYMATSHPTRS il R \7\6061?52'3
PCT/ 3P01/ 04539 13 insjde the electronic device. Fig. 17B is a section
al ong t hethe carrier detector.

Fig. 8 and 9 are time charts showing an operation of the

10 electronic device.

Fig. 10A and 10B are diagrams showing display examples
of the electronic device.

Fig. 11A and 11B are diagrams showing display examples
of a modification in the embodiment.

15 Fig. 12 is a block diagram showing a configuration of a
wristwatch-type electronic device which is a second embodiment
of the present invention.

Fig. 13 is a block diagram showing a detailed
configuration of the electronic device.

20 Fig. 14 is a block diagram showing a configuration of a
wristwatch-type electronic device which is a third embodiment
of the present invention.

Fig. 15 is a block diagram showing a configuration of a
wr:;Lstwatch-type electronic device which is a fourth embodiment

25 of the present invention.

Fig. 16 is a block diagram showing a configuration of a
receiving circuit and a transmitting circuit of the electronic
device.

Fig. 17A is a plan view showing a configuration of modules



line I-1' of Fig. 17A. Fig. 18A is a plan view show ng anot her

confi guMR 9ERIW npdul es inside the el ectronic device. BETHPOVMIY s
section 5 along the line I-1" of Fig. 18A Fig. 19 is a sequence di agram
showi ng a procedure of data comuniidati on between the el ectronic device
and an external transmtter-receiver. Fig. 20 is a flow chart show ng an

oper at ijgiy ife thiee1d@t@loRGld @BV cdeVi #ag.Figp 24 4 S AV VY .
waveforms of driving signal which drives a liquid crystal display panel of

the el adimeorni I ' defi BEgbylaastatic drive system Fig. 22 is a bl ock diagram
showi ng a configuration 'of a 15 nodification of the enbodinment. Fig. 23
is a bl ock dFdgr.ai8ahbsia@lamrvikewehawiay ehoiher apnftgatraltiompe £

el ectronic device which is a fifth enbodi nent of the present invention.

Fig. 2@adnles |iggitarthemmipatraniepdedicen ofig. 26Bndei Ai egcitdonof t he
embodi nent. Fig. 25 is_an expl oded perspective view of a radio device and
a wat cFloRg e LirexInIenBédFd@nt 18R the present invention. Fig. 26 i's a

section VieM/ShOMﬁ g, a configuration of thﬁ radi o _devi ce. 253{i . 27 is a
section al on§*Ehe pi e 3 FFngF‘ceo = o N 9W&Pg.a?§?%e‘§mb?c? ‘dgitégr am
howi f | ' I | d dj 0 th
R L e O N S T e O SE A e S L S
sevent i Qi e . pEcLtgepresent invention. WO 01/92970 PCT/JP01/04539 . 14

Fig. 20 is a flow chart showing an operation of the
10 electronic device.

Fig. 21 is a diagram showing waveforms of driving signal
which drives a liquid crystal display panel of the electronic
device by a static drive system.

Fig. 22 is a block diagram showing a configuration of a

15 modification of the embodiment.

Fig. 23 is a block diagram showing a configuration of a
wristwatch-type electronic device which is a £ifth embodiment
of the present invention.

Pig. 24 is a flow chart showing an operation of a

20 modification of the embodiment.

Fig. 25 is an exploded perspective view of a radio device
and a watch that are a sixth embodiment of the present invention.

Fig. 26 is a section view showing a configuration of the
radio device.

25 Fig. 27 is a section along the liné III-III’ of Fig. 26.

Fig. 28 is a block diagram showing a configuration of a
contactless IC card according to the embodiment.

Fig. 29 is an outside drawing showing a watch which is

a seventh embodiment of the present invention.




Fig. 30 is a diagramshowi ng a configuration of a contactless IC card
accor di ng woot#m7enbodi nent. Fig. 31 is a perspective vi eRCIIEMNHFhai n
conponents of a watch which is a nodification of the enmbodinent. 5 Fig. 32
IS a perspective view showi ng main cofqponents of a watch which is another
nodi fication of the enbodinent. Best Mdde of Carrying Qut the Invention 10

[1] First Emodigent Jol 4} Quipeyroh CHUVGH 2hi QWbrft yudatsort Rar sgective

vi-ew of a data C nicatiton systemthat serves a wistwatch-type

el .eC”O”iﬁOHEXEEf 40. 165 ca3laoWR doR iy fidwire dmesdinegars the
wri st wat ch-type 1% el ectronic device 10 on the arm and passes through gate

G Gate Gis fpigesanilstaddtsksdt Uvé aridw dliovdiny shdhi comp&atatE o5
provided with an external transmtter-receiver 90. The external
transmittgrws€eRi whictiedisca fddifienatitn of i sieveeniedimentl ectronic devi ce
10 passes through gate G 20 perforns bi-directional data comruni cations
with tthhe wristibgcld2 \iscacperspertiveoidiew showinerdinaceBrANAPESt PEns
generally enploy carrier (carrier signal) of 13.56 [ MHz] or,6 125 [kHz] ,
and i s weakwasghowhiehnisi emotderwradd HidmsiRn s Hntlhet PRPOALGERE - of the
both 25 devices are limted to low. For this reason, a range of several
centinmeters in distance fromthe external transmtter-receiver 90 is a
circle where communi cations can be performed (hereinafter referred to as a
comuni cation range) . Therefore, in performng bi-directional data

(o sehABERBetd SRR SRAECO0, 10 Tt r e (9 i
exterfipal 4§ npgickie et 90.
[1.1] Summary of Configuration
Fig. 1 is a perspective view of a data communication
system that serves a wristwatch-type electronic device 10. As
shown in the figure, user U wears the wristwatch-type
15 electronic device 10 on the arm and passes through gate G, Gate
G is for example a ticket gate of a train station. Gate G is
provided with an external transmitter-receiver 90. The
external transmitter-receiver device 90, when the
wristwatch-type electronic device 10 passes through gate G,
20 performs bi-directional data communications with the
wristwatch-type electronic device 10.
The d&ata communications generally employ carrier
{carrier signal) of 13.56 [MHz] oxr 125 [kHz], and is weak radio
communication where transmission output levels of the both
25 devices are limited to low. For this reason, a range of several
centimeters in distance from the external transmitter-receiver
90 is a circle where communications can be performed
(hereinafter referred to as a communication range). Therefore,

in performing bi-directional data communications, a user is



Fig. 2 is a block diagramshow ng a configuration of the external

t ransm WMQIVREWei ver 90. In the external 5 transmtter-BEAPPYMSIDO, a
control unit 93 controls the entire external transmtter-receiver 90. A ,
transmitting circuit 94 generates asd outputs transmt control signal
under the control of the control unit 93. A receiving circuit 95 receives

recei V%eﬁi&‘@d @4 ﬁfiﬁgt %@Wﬁﬂ@t@ﬂ-ayﬁggwer&ql@ﬁw SevLobt 196, 10
u

and deno ates received data fromthe receive signal so as to output theé

denodulcaioat receheesn dahnat of ttite Gotidxlalinitandmi t e - PegBiteequency
ci-rcuit 96 generates transm ssion signal based on the transmt control

si gnal so asFiig.. 2r bssnbl odih dimgaegrisdiowimes iagneh figutdads iwn sttwaheh-t ype

el ectronic 15 device 10 through the antenna 97, and outputs to the

recei viekFemialui tronsmid taxcatecekvemnal Ycei vediby the anexheznsl from
the wristwatch-type electronic device 10 as well. Fig. 3 is a block diagram
showi n§FrRASIH G ERE MR BT 1HY AFPRERALCERE T L3 Qaadiiadif EhgeoPERTE0 With

d tq th t .20 ] tion. the wristwatch-t | ectronic
ov: co S0 TP adhterams Chor "ESTrtry 8fysih Vnsppabirerpiaruitnada and

ATV G Lo BB OIS S SAAUSH 09,18 Nda & WRCH L ppgLi on and

an i nfdrmation process unction. 'ving unit ri ses

an_houg,¢h ﬂg,co%e?'dasn%ﬁ%ng %Qeéeiﬁag%bfgg;tgers $LERRRY sz-?égivtem

driving these han and a driving circuit I ving the stepping nnpdr.
As ShowignaiFiat abh abtedianddnidigin thikh COPPGhEREyY @idehyknggGircuit.

18A and a driving nechanism 18B. In the 6 WO 01/92970 PCT/JP01/ 04539 16
drivi ngndectanmidrhdids; tréaeettvegpdagantirom THe irecsivgpetgnal hso as o
to output the demodulated received data to the control unit
93. The high-frequency circuit 96 generates transmission
signal based on the transmit control signal so as to .transmit
the transmission signal to the wristwatch-type electronic

15 device 10 through the antenna 97, and outputs to the receiving
circuit 95 the receive signal received by the antenna 97 from
the wristwatch-type electronic device 10 as well.

Fig. 3 is a block diagram showing a configuration of the
wristwatch-type electronic device 10 with regard to the present

20 invention.

In the wristwatch-type electronic device 10, a watch CPU
14, a 1iquid crystal display (LCD) 17, and a hand driving unit
18 are components for conducting mainly a watch function and
an information processing function. The hand driving unit 18

25 comprises an hour hand, a minute hand, and a second hand; a
stepping motor for driving these hands; and a driving circuit
for driving the stepping motor.

As shown in Fig. 4, the hand driving unit 18 comprises’

a driving circuit 18A and a driving mechanism 18B. In the

T T T T S T B e e



a driving coil 311 for generating magnetic forces with drivin )oul ses
suppl i ed fWORRYOIriving circuit 318A; a stator 312 thatP¢'§’?@>\@ﬁ3&d by
the driving coil 311; and a rotor 313 which 5 rotates under a magnetic
field produced inside the stator 312. i1dhgnetic saturation portions 317 are
provided in the stator 312 so that the magnetic forces generated by the

driving cq d er s@%&ﬁt At
(pol es) 3(%%1131?%%1{%&2?%3%3“ %?1% r%’?%r xﬁn%oﬁflsg.?d{ef to P restrl ct t he

di recti onz0fri @t ki @i D311 €okO§ehe33Bind ma FREE L NS EHe 348 15 dr@rimay i N an
appropriate position along an inner periphery of the stator 312. Wen the

stator 31pulsesxeiuppd idiy fidwm dtheidgiebng Sitcuhtt BL8ASt austater t3AQi ng
torque is produced, so that the rotor 313 stops in an appropriate 15
posi tion. thae et axcdhedfby Hthe Gtrdvidis il Bd 1st epgi agratn3 1B Whiich
transmtted to respective hands by a wheel train 350 which conprises a
fifth Shesotzesmisherga Magratic fdrdd srodusesugnsidepthe Atater ddh
wheel 352, a third wheel 353, a second wheel 20 354, .a_m,nute wheel 355,
and an hoMiasReddic %“r@%’e@blﬁpﬁ%ﬂ“%y 3reoRREYE 88 6Ba tERAFEASOR he

fourth wheel, 352 d h f th d
whoel | 3543 1n8% EHAROHRS RSP S0s OO GRTEE T oL Shate BF TASHSH laheel

356. Wt 1&“&%&&%0569%&@35%‘ n%é?l%A bBoss Q%“C?deéﬁégc&?pul as%%to

i ndi cate riving cir suppl i"és

vari ous waughQidys 343 Lhe %h%pla'rl?aﬁhn@tt‘?fe FHEdW 19 | owhRg, dni ¥iGr to

instructions fromthe watch CPU 14. The driving circuit "18A conprises a

bri dgeo Ci keuitl iBRIenePa0k e@tRohaBNeb t 1601 B3/ 929i0e ROV APAL D539 inkerMOS
transi stor 333a, an n-channel MOS transistor 332a, a
notch 318 is formed in an appropriate position along an inner
periphery of the stator 312. When the stator 312 is excited
by the driving coil 311 in this structure, cogging torque is
produced, so that the rotor 313 stops in an appropriate
15 position.

The rotation of the rotor 313 of the stepping motor 310
is transmitted to respective hands by a wheel train 350 which
comprises a fifth wheel 351 meshing with the rotor 313 through
a pinion, a fourth wheel 352, a third wheel 353, a second wheel

20 354, a minute wheel 355, and an hour wheel 356. A second hand
361 is connected to a shaft of the fourth wheel 352, a minute
hand 362 is connected to a shaft of the second wheel 354, and
an hour hand 363 is connected to a shaft of the hour wheel 356.
With the rotation of the rotor 313, those hands are rotated

25 to indicate the time.

The driving circuit 18A supplies driving pulses of
various waveforms to the stepping motor 310 by following
driving instructions from the watch CPU 14. The driving

gircuit 18A comprises a bridge circuit made up of a p-channel



p- channel MOS transistor 333b, and an n-channel transistor 332b. The
drivi ngWW28M1 of the stepping motor 311 is inserted BSEIRBYPHSE node
connecting the p-channel MOS transistor 333a 5 and the n-channel MOS ,
transi stor 332a and anot her node camecting the p-channel MOS transistor
333b and the n-channel transistor 332b. By applying control pulses from

the watgs CPthndfstereardnHat anelecéhoffe®f MW sSLriBikiansiFips, 3322, :
332b, 333a, and 333D, dr|V|ng pul ses are supplied to the dr|V|ng coil 10

311, t perctiankl MOBE#des § otor 338D, hpdrign - dhahhe WBrshs Yo 3 pgpforns a
ti mekeepi ng operation so as to display the current tine with the hour
hand, mMbeutdrithirgl, cabll Sddond Herel stephénbamstem ATy imi ink8rtad al so
perforns various information processing as necessary and 15 displays a
resul t beftwaan B qteds| eepeecthagdl Ehel p-channehd¥0s krawsiakdrcBBgaunit 11

and_an antenna 12 connected thereto are conponents for mainly conducting
the f@R&i BHeofna"EBﬂPﬁét iMQR |kransHstoF g&?%r @y agcthedonkeficcat i ons

h th I - d 11
b e AT Y £RePr P tah%%&;ﬁfi?::tﬁseéraw?af%bm e - FBaBrgd & gnal
ur Ty el £die 3338 5180 dipr 4RGWn SLEP ph U £Ebm OF ennaecfﬁﬁbﬁd a
i cropracessehcA3ghek é@@&&%hleneft eﬁosetubs tfaﬁeigte@ @ﬁea' tﬁ%ébll The

| C-card chip unit 11 is connected to the watch: 14 throug dat a

interfagaal3and Pasberarikbing paxmuear%ouﬁﬁgltea suniﬂé'a&gva@l\geboﬁq a .
carrier detector not shown, the watch CPU 14 and the LCD 17. The battery

1510 s allgq ddrersbieditivihne tBecaodoahi3iaunit 1.1 ris r.. W 01/92970
PCTI JPO1/ 04339
In Fig. 3, the watch €PU 14 performs a timekeeping operation
so as to display the current time with the hour hand, minute
hand, and second hand of the hand driving unit 18, and also
performs various information processing as necessary and
15 displays a result of the processing on the LCD 17.

Purther, an IC-card chip unit 11 and an antenna 12
connected Ehereto are components for mainly conducting the
function of a contactless IC card for performing data
communications with the external transmitter-receiver 90.

20 The IC-card chip unit 11 is equipped with a radio frequency
(RF) unit 21 fbr receiving receive signal input through the
antenna 12, a power supply unit 22 for generating driving power
from received signal input through the antenna 12, and a

microprocessor 23 for controlling the entire IC-card chip unit

25 11. The IC-card chip unit 11 is'connected to the watch CPU

14 through a data interface 13.
A battery 15 is a power source for supplying power to a
carrier detector not shown, the watch CPU 14 and the LCD 17.

The battery 15 is also connected to the IC-card chip unit 11




18 through a switch transistor 16. Wile the switch transistor 16 is on,
povwer is sWSHOM%RWOfromthe battery 15 to the 1 C card chi pP&HIROIP4SI The
wat ch CPU 14 causes the battery 15 to supply power to the i Ccard chip
unit 11 through the switch 5 transisto1gl6, thereby permtting data
exchanges with the mcroprocessor 23 through the data interface 13. 11.23

Det ai | ed Gapfdu@y at 694 toid trdsS s dY @K digaghameakowyagchheraagfis@yyat i on
of © 10 the wistwatch-type electronic device 10 as shown in Fig. 3 further

in detail 16 is2.cd, AvwenaidssappMedn firioth the thetvaiems €@ theequw-pped
with a coil 15 L and a tuning capacitor Cl. [1.2.2] RF Unit The RF unit 21
I s a circuard ehipenhditning aThaemedtch QBU b4 conissd [tdes badrbany A& iten uni t
with respect to the present 20 invention. The RF unit 21 is equipped with
a rectifi eupply povwed]l Yortheci¢fgandy ¢kipiwveiti §hathuoughethnt ewdsch? and
supplying as direct power (VDD, VSS) through a snoothing capacitor C2; an
anplifPer t&*zanrs(irstewmf?yi g exedoP 41tit ting | dakp fegchanagfutvithe theal og
recei ve signal having been input through, 25 the antenna_ 12; an

anpl i t ude? qﬂ?ﬂ&%ﬁ%ﬁf?/%ﬁoéﬁkﬁﬁﬁ%l5?$n@atﬁnFPt§§fPSF AéK denodul ating the
anal og receive signal for output as receive data; an ASK nodul ator 34 for
ASK nodul ating the transm ssion data entered fromthe m croprocessor 23

for outp ' ' ; a driving unit 35 for WD 01/ 92970

PCT/JPQl/335%§ &%%ﬂégkg%gﬁgﬁéﬂéﬁgﬁgg ransm ssion signal based on the

transmt contrekgsi gnak; aaptbekka9ggeamt BhowdnbotnborshRYgalatk ocRUbSeES
10 the wristwatch-type electronic device 10 as shown in Fig. 3

further in detail.

{1.2.1] Antemnna
As shown in Fig. 5, the antenna 12 is equipped with a coil

15 L and a tuning capacitor Cl1.

[1.2.2] RF Unit
The RFP unit 21 is a circuit for performing a function as
a contactless communication unit with respect to the present
20 invention. The RFunit 21 is equipped with a rectifier circui_t
31 for rectifying receive signal at the antenna 12 and supplying
as direct power (VDD, VSS) through a smoothing capacitor C2;
an amplifier 32 for amplifying analog receive signal for
output, the analog receive signal having been input through
25 the antenna 12; an amplitude-shift keying (ASK) demodulating
unit 33 for ASK demodulating the analog receive signal for
output as receive data; an ASK modulator 34 for ASK modulating
the transmission data entered from the microprocessor 23 for

output as transmit control signal; a driving unit 35 for



CLOCK1 based on the anal og receive signal entered through the antenna 12;
and a r B0 Wnal generator 37 for generating reset 5 SIGARPVMSEET pased
on the anal og receive signal entered through the antenna 12. [1.2. 3]

M croprocessor The m croprocessor 239is, equipped with a CPU 41 for 10
controlling the entire mcroprocessor 23; a ROM42 in which control

Progr agendiG tiY rda g acBELs Rt 8668 3iBANIADsWa &t OEheOe¥ahkAYe data |
tenporarily as a work area; an encryption coprocessor 44 for performng
var i ousomtaeds siigaelf;0a ckopekygeneraitost aadfor foemfRY, caockl paleesal |y
erasabl e and 15 programmabl e ROM (EEPROV) 45 for storing various data that
need C3OFKIsbesed pn throanalagi receiimeesignah estered tbdodghatheand an
/O unit 46 for. performng an interface operati on between the

M cr opPEEERNH 123 %atW%WWERQI%OFﬁ? fgr gereratipng Fesethe wat ch

CPU14|seU| with a CPU 51 for controlling ~'.. the entlre wat ch CPU
14;5a §4@% ggEErﬁﬁs%‘% Yo the ALY Fresreses ﬁdgnaénePFerﬁlF 5auelr
perfor%ngég_&rl nterf operation between the watch CPU 14 and the

m crop 5 a power controller 54 for controlling whether or not

to supply power fromthe battery 15 to the mcroprocessor 23; a RAM55 for
tenporarily storing various data; a ROM 56 in which control prograns and

control rdaka3ar @Ils;rcyxgaﬂ,c@sgégck oscillator 57 for perform ng tinekeeping
operations as well as generating ,a WO 01/92970 PCT/JP01/ 04539 20 and
out putting clraek nﬁlﬂx&ﬁ&rmrbasedl@neQﬁﬁpbbdt iwdith a CPU 41 for
10 controlling the entire microprocessor 23; a ROM 42 in which
control programs and control data are stored; a RAM 43 for
storing various data temporarily as a work area; an encryption
coprocessor 44 for performing vafious processings for
encryption instead of the CPU; an electrically erasable and
15 programmable ROM (EEPROM) 45 for storing various data that need
to be stored in a nonvolatile manner such as received data;

and an I/0 unit 46 for performing an interface operation between

the microprocessor 23 and the watch CPU 14.

20 [1.2.4] Watch CPU
The watch CPU 14 is equipped with a CPU 51 for controlling
the entire watch CPU 14; a gate array unit 52 for various
processings; an I/0 unit 53 for performing an interface
operation between the watch CPU 14 and the microprocessor 23;
25 a power controller 54 for controlling whether or not to supply
power from the battery 15 to the microprocessor 23; a RAM 55
for temporarily storing various data; a ROM 56 in which control .
programs and control data are stored; a clock oscillator 57

for performing timekeeping operations as well as gemerating

TR BRI E T e T o




frequency of an externally connected crystal oscillator X; _and an LCD
driver 58 W19 ng a |iquid crystal display (LCD) 17. BCYROIMI3Y, j of
detector Next, a configuration of the carrier detector will be described
with reference to Fig. 6. The carrier getector 38 is equi pped with an
operational 10 anplifier 61 for anplifying anal og receive signal entered

through t *&Qxdcobﬁtbu&ﬁanhecib@kD@tﬂae_@é?i ceock: fpaBeag diheosditiatdid? for
output as anplified analog receive signal; a diode detector 62 for

per f or m nErdigudm cdebEcin Gk tdridEl y ashnddtad anglsaglregseiviasogma) dmi

out put detection signal SDI; 15 an emission resistance RL for emtting

el ectric emaig®s dwieser &8l for tdreidingea dbigeidr c8fsthénddepdaty Mg aliode;
and a buffer unit 63 for outputting carrier detecting signal CRDET after
buf f eri ngX?he out put signal fromthe diode detector 62. The di ode detector
62 is equipped wth a diode D1 whose 20 anode is connected to the output
term nal of the operational anplifier 61, and a condenser whose one
termnal is nnected to the cathode termnal of the diode DI and whose
t he ot her ”t‘g’ MG 4 FATRLERY to a low -potential -side power source

G\D. The bufferNu%t 235;:0}%%51&:3}%1{ ig%ttI%N%c%%cht B%Igllétgg W%itlfag% I nput

term nal of which the c nal f conné wher e

the first 4 A i YO o £ EXEL SESEL NP1 gdegection signal SDI and out puts
as reverse et ec(-:‘tcc‘]'lljonl Sl gn%’f D1; andl%'second NOT circuit NOT2 to the

input termnal ehe ¥Akehekh@ePHEPHY 3€71H ré?ui@fpéd"@vifﬂﬁ ah DpEraiheWaly NOT1
Is WO 01/92970 PCT/JP01/ 04539 21 connected, where the second NOT circuit

NOT2 reveamed itfierd it for amplifying analog receive signal entered
- through the coil L and the tuning capacitor C1 forming the
antenna 12 for output as amplified analog receive signal; a
diode detector 62 for performing diode detection of the
amplified analog receive signal to output detection signal SD1;
15 an emission resistance Rl for emitting electric charges
reserved in the diode detector 62 when detecting diode; and
a buffer unit 63 for outputting carrier detecting signal CRDET
after buffering the output signal from the diode detector 62.
The diode detector 62 is equipped with a diode D1 whose
20 anode is connected to the output terminal of the operational
amplifier 61, and a condenser whose one terminal is connected
to the cathode terminal of the diode D1 and whose the other
terminal is connected to a low-potential -side power source GND.
The buffer unit 63 comprises a first NOT circuit NOT1 to
25 the input terminal of which the cathode terminal of the diode
D1 is connected, where the first NOT circuit NOT1 reverses the
detection signal SD1 and outputs as reversed detection signal
/8D1; and a second NOT circuit NOT2 to the input terminal of

which the output terminal of the first NOT circuit NOT1 is



reversed detection signal /SD1 and outputs as carrier detectin

si gnal l
CRDET. POMP2Y supplied to the carrier detector 38 frorﬁCTfmgl’%‘éﬁ ery 15. 5

Fig. 7 shows waveforns of each part of the carrier detector. Anal og

recei ve signal ANT received by the @&itenna 12 is, for exanple, signal
acquired by nodulating carrier with the frequency of 13.6MHz. \Wen di ode
det ect icohnet il f ebhEad ahefsdcdid N alglcad t ROBR e ve B98s tANT i Bpuithe di ode
detector 62, detection signal SDI whose waveformis al nost equal to the
envel opeversdtbdesecitdon signaputSRD anideobtpfits &8 catird dxlétectlag
effectively perforns a waveform shapi ng operation of the detection signal
SD1 an@igmaduEBDEY .cafpiwer Rsupplig@sktgridie cagripprienecthydd £rom]
Qperatign of the Enbodinment Fig. 8 is a tine chart showi ng an operati onal
exanpl ¢8& PateEF ek2nt enbodi nent. The tine chart shows that a user 20

carrying a I, St ch-type el ectronic vice, 10 sses through a.,gate .
equ? pped wit F18n ekt EATHIS tTARS f?’@r-“&gcg?sgr ,p%%bnﬁé vﬁ'q't% gBEF& fons of
t he vvrid%tt\%acttc&type el ectronic device 10 during the shown period. In the
operational exanple, the |Ccard chip unit 11 of the wistwatch-type

- electronic. deuhey _%@c%queUQ?thQ'isAﬁ% fﬁ@éﬁ‘éh%fﬁf a'ﬁtﬂem:?a h$ gglimne

chart show ng- det’ail ed operafions of e wistwatch-type electroni'c device

10 dur i tdiaunmisréd 0ds{§REt hBGuk EelO bl mduh?atqrngf heatiBrcRath tyown in
Fig. 8 Additionally, Fig. 10A and 10B show exanples of a display screen
di spl afadquerrcyloEpl ay6MHEL Ofhéh el \WaA & HeR2SHT dCT k¥ 04038 as?Zor
wristwatch-type electronic device 10 in this operational exanple. An
opk? at ithre odnahegpreeesivensddinadnt ANL| |bdbethe diode detector 62,

detection signal SD1 whose waveform is almost equal to the
envelope of the carfier is output to the buffer 63. The buffer
63 effectively performs a waveform-shaping operation of the
detection signal SD1 and outputs as carrier detecting signal

15 CRDET as shown.

[1.4] Operation of the Embodiment
Fig. 8 is a time chart showing an operational example of
the present embodiment. The time chart shows that a user
20 carrying a wristwatch-type electronic device 10 passes through
a gate equipped with an external transmitter-receiver, along
with operations of the wristwatch-type electronic device 10
during the shown period. In the operational example, the
IC-card chip unit 11 of the wristwatch-type.electronic.devic'e
25 10 functions as a prepaid card. Fig. 9 is a time chart showing:
detailed operations of the wristwatch-type electronic device
10 during the period from time tl to time tl13 of the time chart
shown in Fig. 8. Additionally, Fig. 10A and 10B show examples

of a display screen displayed on a display unit of the
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descri bed hereinafter with reference to these figures. First of all,

shown in F¥@01829%e assume that user U 5 is wal king tomar%c'ﬂﬁ"émﬁ”At this
point of tine, the wistwatch-type electronic device 10 is in a tine

di splaying state (tine display node) 22nothing is displayed on the LCD 17
of the wistwatch-type electronic device 10 as shown in Fig. 10A, and we

can see t RhQuahyaa i Aypd eqecf&%&u@an@eﬁceaw nghe ¢ tlrﬁéﬁaaseﬁm%%la

setond hand 74 positioned in rear of 17. Fur I nsi de the

Wi st wat CRxlayipd 8l ecAk oiperdbidie 48, thfeheplsé!%éﬁh emdoAiddeit Hils Y of f
state, and no power is supplied to the ICcard chip unit 11 fromthe

battery 1WGesHtrdbediderrdinziicdeswith ecréfefencexaopkiesat fiiguretsl., and, 15
when the wistwatch-type el ectronic device 10 enters the comunication
range of the exFérsil ofr ahdini aecshowneinefi®0,8, are @penand dhathower W Fi g.
9is initiated. First, at tine t1l when anal og receive signal ANT (only
carri e? atist hwalpbnat )towar@dcgaked From ke tdder palintp00f time, the
transmtter-receiver 90 through the antenna 12, the anal og receive, signal

ANT is r e&’t“lﬁ%bﬂ“t‘ﬁﬁ’? SeFIRanis danics Lo &ﬁd@uﬁpFF@G fg6sppaying

SS
?p(r:ur:lce)g;g(r:e ﬁiﬂﬁ‘& gt é’p’f“\l\ﬁg?( H%Faﬁ%l/gr : uﬁ%}é% cod?% &g{g&(?tl ng
si gnal CRN%;'%TtH% lnggltwa%%h"l{f DG o Qﬁeo%r tshg %@7?1' g Fggel ve

si gnal recelve the clo genera or orns an envel ope

wavef orm gpapi Qﬁdobfe @ b8k tﬂf&&&'ﬁfc& aﬁatlh’h angj %u&eﬁﬁhkﬁz Sizgfahy gl -
Gate signal i's acquired by the waveform shapi ng, WO 01/92970" PCI/ JPOL/ 04539

23 theo gahand 93! h@ g sEsind evald "H sbeifDoh b8 PEriedrobft tHR Lichat
carrier is being input. The clock generator 36 outputs
17. Further, inside the wristwatch-type electronic device 10,
the switch transistor 16 is in off state, and no power is
supplie& to the IC-card chip unit 11 from the battery 15.
Then, user U reaches gate ¢, for example, at time til, and,
15 when the wristwatch-type electronic device 10 enters the
communication range of the extermnal transmitter-receiver 90,
an operation shown in Fig. 9 is initiated.
First, at time tl1l when analog receive signal ANT {only
carrier at this point) is received from the external
20 transmitter-receiver 90 through the antenna 12, the analog
receive signal ANT is rectified by the rectifier circuit 31
and supplied to the microprocessor 23 as direct power (VDD,
VS8S8) through the smoothing condenser C2. Further, the carrier
detector 38 changes carrier detecting signal CRDET to level
25 *H” .
During the period when the analog receive gsignal ANT is
being received, the clock generator 36 performs an envelope

waveform shaping of carrier included in the analog receive

signal ANT. Gate signal is acquired by the waveform shaping,



clock signal CLOCKI to the m croprocessor 23 during the period of tine
that th 299 gnal is at level "H'. is 5 Since the IGPQ?HPHUWP?J unit 11
does not receive power supply fromthe battery 15 at this tine, the ICcard
chip unit 11 operates on the direc23power (VDD, VSS: referred to as
carrier rectified power in Fig. 8) supplied fromthe rectifier circuit

31. Theme ghtbi BE?halV\ﬁ_éﬂpé 04 @€ et &v 81 Netl DN g AThd g 156 o0 tghapsed
since the start of receiving the anal og receive signal ANT is detected,

t he CPUh&L reegaridsr tihe besiass Vimpmde- Wind ecl selngéna@satoyeBs” blatpadsenters a
receive state. Subsequently, the anplifier 32 anplifies anal og receive

si gnal clonk sfigomlt AB0EKIechadHomimnquroces she 2B Kudemyldhat peridd 33. The
ASK denodul ator 33 ASK denodul ates _the anal og receive signal to generate
recei voiddiiae dthakit Pae gatehsignrdr dpr ddeskareD3"HThen, at time t3, when
it is found-that no. nore digital ,receive _signal is to be input to the ASK
demddul at or S33ce fRecHF LR TharRER PR, é&e%?@-smﬂﬁt SE2E@L¥RgRAMETy | evel

"L and e AL h h h
CransmeSBeaY. righ End BAERERY 75 it e Myl nina Z5eend ghdh S8300 daa
h ity S |
¢ anomit SFoFRELs Uik by a et pblier! 1055 venRRecrtddfo Ry Eh0Rser
modul atRe tile dd PRWESThOPs datd) Fup fdPPrdie thRU-42 6 24 o rOHE PUL 140 the

driving unit 35. The driving unit generates analog transm ssion signal

based @n.t hghkhanaki tigentpokhshodapreddteinaned hfiobhe genesiakedasi gnal to
the external transmtter-receiver 90 through the antenna 12. Then, when

t hie0 WOeQ b/p3207/ 8 1RCEl §R6 14 BlBB D £ 24 caitvpitd ithep ehallbg reaedressignadata i s
conpleted at tinme t5,
ANT is detected, the CPU 41 regards the receive-mode-state
signal as level “H” and enters a receive state.
Subseguently, the amplifier 32 axhplifies analog receive
signal input from the antenna for output to the ASK demodulator
15 33. The ASK demodulator 33 ASK demodulates the analog receive
signal to génerate receive data for output to the
microprocessor 23. Then, at time t3, when it is found that no
more digital receive signal is to be input to the ASK demodulator
33, the CPU 41 changes the receive-mode-state signal to level
20 *L,” and enters a standby state.
At time t4, the CPU 41 changes the transmission-mode-
state signal to level “H” and outputs transmission data to the
ASK modulator 34 so as to transmit signal to the external
transmitter-receiver 90. Subsequently, the ASK ni’odurl-ator 34
25 ASK modulates the transmission data given from the CPU 41 for
output to the driving unit 35. The driving unit 35 generates
analog transmission signal based on the transmit control signal

and transmits the generated signal to - the external

transmitter-receiver 90 through the antenna 12. Then, when the




the CPU 41 changes the transm ssion node state signal to level ~rlLn

Bi - di rect i BigH1/9320a conmuni cations are thus perforned 5 bRETERIHO45FR _
| C-card chip unit 11 of the wistwatch-type electronic device 10 and the
external transmitter-receiver 90. Thezpi-directional data comrunications
are repeated as many tinmes as needed. Information as to transacti ons and

final baloql%eatgcriqigewfcﬁ%e%a*i{ Py 1 d1e Y el F L Ldnfi + SRR thénet 5,

comuni cat i ons bet Ween external transmtter-receiver 90 an

| C-card chine epptaillondifes RHdI@rhGsealsd idH Roddl brdte #{ghdE to 1evel
wistwatch-type electronic device 10, the transaction information are

recorded i=y7t,he EEPROM 45, and data of the remaining value contained in
the prepaid card in the EEPROM 15 45 is updated. Further, the conpletion of
updati ng t he baBdnddredatimnad rdzpor teswivmbesdbioh€- saardtbhisppemiforhed o t he
external transmtter-receiver 90 inside gate G At tine t6, when no nore
carri €5 | betysen f the tIe-candnehipiunite Wdar pferthiet weistwagchutyipey t he
carrier detection 20 signal CRDET into level "L", the CPU 41 of the

| C-card cilgaimanic deyicentd and gherextemnal faamapd tter- zegotigpr e 1/ 0

unit 46, the trigger signal_ being contro| signal RL. Subsequently, the
cl ock oscitH& d'r‘%?"?ﬂtitg?@)wéf% CEUMAN {89 gﬁ?@saEFoEﬁp§P8ﬁ§ﬂa€L@é’/@’ based

on oscill at.ion fr en 2 f _an .external ected. crysta sci_l.l at or
X for out %&#netso a%ﬁée%ﬁégépigggﬁn&&ﬁ i73\éélldih-‘%éi o%(n}argl sya, e‘-lcgh%nypo%{i %&ﬁarlol | er
54 turns swi.t.ch | r th [ gl Led t he

| G calrJd cﬁi%garl]}% \]Q.{f[é‘:r oén%t Ee %éa(?t eéfligrcf%gh Fu?{lﬁgfﬁt ﬁké'%e\%/g?ghh&ud%}a
changeg t E%mhﬁx%%fa&i@ﬂ§ Blbdedd $1e defRdandD 0240387 0tBETH4BR1HR453Y 25

transm ssi on node.
and the IC-card chip unit 11, and in the IC-card chip unit 11
of the wristwatch-type electronic device 10, the transaction
information are recorded in the EEPROM 45, and data of the
remaining value contained in the prepaid card in the EEPROM
15 45 is ubdated. Further, the completion of updating the balance
data is reported from the IC-card chip unit 11 to the external
transmitter-receiver 90 inside gate G.
At time t6, when no more carrier is input from the antenna
12, the carrier detector 38 turning the carrier detection
20 signal CRDET into level *L”, the CPU 41 of the IC-card chip
unit 11 switches trigger signal to level ”H” through the I/O
unit 46, the trigger signal being control signal CTRL.
Subsequently, the clock oscillator 57 of the watch CPU
14 generates clock signal CLOCK2 based on oscillation frequency
25 of an externally connected crystal oscillator X for output to
the microprocessor 23. Additionally, the power controller 54
turns on the switch transistor 16, so that power is supplied

to the IC-card chip unit 11 from the battexry 15. Further, the

watch CPU 14 changes the IC-card chip unit 11 to a data



Then, at tinme t7, the CPU 41 of the m croprocessor 23 reads data fromthe
EEPROM W9 08391 ansfers the data to the RAM 55 of the RETROEMSNA t hr ough
the /O unit 46. 5 Wien the data is transferred by the CPU 41 and the
transfer of the data is conpleted &5 tine t8, the watch CPU 14 cancel s

the data transm ssion node at tine t9. At the sane tinme the power
controldindrh $sidrs Mddethe switch transistor 16, so that the power suppl y
to. the ICcard chip unit 11 fromthe battery 10 15 is stopped. At tine

t 10, the CPUThkngfathewnveatlh (IRCPA ¢hrdlithe nvieropBocPs 8623 Beadsf or
exanple, a format conversion of data that are received fromthe |ICcard
chi p udiatal £roml the BRRRQM 45 amd tReE8rs1Bhehdataatot thre RAM, 58hen t he
processing on the data received fromthe ICcard chip unit 11 is

conpl etodd thenaralmh GRU bht £Broughe BheD IHQ viti 684G | e transf erring the

processed data to the LCD driver that the data_w_. | be displayed is
on Ehe LCD 1 ¥ Fhg 4 bgﬁw%meﬁ% o GBS 43 RO ST AR ERR (i s

Chows G HIEEh 33 anBIeh P ol ul0 RO Ehe' Bl Ll ceb Rut danbede e
prepai ¢.;ca cﬂatda S AV o8 dﬁaﬂerg&%g%tlzl EB' S é{:r@he aRSNgg{ng g@%ﬂete

the fare (the anount use ntral Statron to ation as

vel | apduid ¥ahie o1eaP8ite ¢4 8 o 25 t&@@wwa tPah 88832 167 @ SLapkayed.
When |t turns to time t13 when an automatic data displaying tine TDI SP has

el apsedhsd poAvdd BFRppld; twhehe thecalbd SHiprankiecni1SekromntidvBaeeeh9r  t he

data confirmation, the e wistwatch-type electronic device 10 again enters

aldnels is stopped.

At time t10, the CPU 51 of the watch CPU 14 conducts various
processings, for example, a format conversion of data that are
received from the IC-card chip unit 11 and are stored in the
RAM 55.

15 Then, at time tl11, when the processing on the data
received from the IC-card chip unit 11 is completed, the CPU
51 controls the LCD driver 58 while transferring the processed
data to the LCD driver 58, so that the data will be displayed
on the LCD 17 during the period between time tl12 to time ti13.

20 In this case, the battery 15 is used as driving power for the
LCD 17. Fig. 10B shows examples of transaction information and
the remaining value of the prepaid card displayed on the LCD
17 at this time. To be more concrete, the fare (the amount used)
of $5 from Central Station to North Station as well as the value

25 remaining in the prepaid card, $95, are displayed.

When it turns to time t13 when an automatic data
displaying time TDISP has elapsed since time tl12, where the
TDISP has been set in advance for the data confirmation, the

wristwatch-type electronic device 10 again enters a time




ff E v ;k' W 01/92970 PCT/JPO /04539 26 displaying state (tine

di spl ayi ngWﬂj’dé'?WO As shown in Fig. 10A, nothing is displB§E#BRIBRe LCD
17, and we can see through a dial 71, an hour hand 72, a m nute hand 73,
and a second hand 74 that are positioped in rear of the LCD 17. 5 . \When
t he user pushes down a display button 75 at a later tine, for exanple, at

time t14, dh%l‘@ﬁhﬁd"@&ﬁ'ﬂét V@ﬁn@h@.‘éb"l%@h%g fedese 10s @RS 18 Mg 2104,

di s5pl ayi ng node (a manual data diSplaying node) as shown in Fig. B. The

CPU 51 of nothivat 6l a1 g s vt adhal7 ,akad eeeicuad skbeothirdaigHC=card
chip unit 10 11 and are stored in the RAM 55, and perfornms all sorts of
processi ngdadugh ,aanahbarnhéndon? ersiminwie thendaty, tamd e skecamshribaned to
the LCD driver 58. As a result, the anobunt used nost recently and the

r emai ni ng Maltbatofareh@quidpnnedainl near dEsphayB@DoA7the LCD 17 as shown
in Fig. 10B. 15 Then, at tine t15 when a pre-set display tine has el apsed,
the w¥stwat ch- ¥hsa éhe&%hlml%ﬁ dovwpp aggidpnlarteuttant 7t @& dpiteyi ng
state (tine di spl aying node). in cases where the user pushes_down the

di spl ay bd:tlt“tﬁh for exampher Gretihe bté. fhe HF&ﬁFEIﬁ‘tFF’rTé?Y%eéF&§§Q&1°t hi s
action e‘%?s?b g? own t he %utto CAUses themwrlst tch t ype ronic
devi ce 10 6’ a ™ i ?pl ?/Tﬂg 4 lfjtl}qre glsp ? Elal
Ef fects of t (?L F “E dlageghoéﬁ {leFE rsg enﬁ,péj t51a%fd¢:§{érhg%%habove
enabl es of the stored d ntents on{ he "spot” W
under mi ni @@U”QE fé&&s%ﬁé@ RN EeNBdei B aSPEGH @A A chip unit
10 11 and are stored im the RAM 55, and performs all sorts of
processings such as a format conversion on the data to be
transmitted to the LCD driver 58. As a result, the amount used
most recently and the remaining value of the prepaid card are
displayed on the LCD 17 as shown in Fig. 10B.
15 Then, at time t15 wvhen a pre-s'et display time has elapsed,
the wristwatch-type electronic device 10 again enters a time
displaying state {time displaying mode).
In cases where the user pushes down the display button
75 even before the pre-set display time has elapsed, this action
20 of pushing down the button causes the wristwatch-type

electronic device 10 to enter a time displaying state (time

displaying mode).

[1.5] Effects of the First Embodiment

25 The first embodiment as described above enables
displaying of the stored data contents on the spot without
undermining mobility while maintaining the specifications of
the conventional contactless IC cards, thus enhancing

operability for users.



t he conventional contactless |IC cards, thus enhancing operability for
users. WOMN8Wo70 PCT/ JPO1/ 04539 27 Especially the ef fREVIPOH4PB? | i zati on
of power source such as the battery of wearable electronic devices, a type
of hand-held electronic devices, a2d the display function thereof enables
di spl ayi ng of data contents such as the remaining value 5 and history of

the contacti espelc@aaardtHBide £ &¢ t Bve Al iz POI RS £ %6%&%@6@%&&? poi nt
of accessing the IC-card or at any time necessary by a sw tching

oper at ia@n, théubattesiydes fibwegarablancebgctipendenvdev toee, f @ tpeeSof
Furthernore, in cases where a wistwatch-type electronic 10 device is
conf i glvaad e ld wdecdionis deviceis; drditis dimplayf fancs ioh dhetrketd c

design quality of the watch appearance and its display visibility can be
achi ev@@aﬁlq%élga#@nlunﬂeoftﬂﬁ%qumtq s¥shdr 8 sy remadaingivalue. :

transparenﬁ di sg %ﬁ | ement. The caonbination especially with a
| i g?]t émd piRgosy §g‘lea'§/°%F%ﬁﬁF1FSFrk9 2SR EQ UiHidt &PQ%FFFE@%%P%M& t he

d h f h h f dif f th
o bods 5 ﬂ%fﬂzﬁ%few%%a%b o %s? BRiSEn %Fﬁ%a““ﬁeés'racta%é&“ie%a?oﬁ,
during the per, d d frchi2fE gagg g 8&;&&?&2?99‘3 f ween

t he wrlstwa ronic the exs?erna I ans ter-

recei V"ernh%cifdbe ﬁq@éc&ﬂ}?&;éngg &:Qg. \grgegtgvat ch-type el ectronic device 10

suspends the operation of the stepping notor of the 25 hand driving unit

18. After thgudthara@veniaadsoes wicre a0iPletwdrchheyypat 61e&bPohd ¢
transmts to the hand driving unit 18 an instruction for driving the

steppi dgvinm ofs stepfigustedh adbyat weamaliler elestepaiequieral ®ef thet he
suspended period. The
effects of aesthetic design quality of the watch appearance
and its display visibility can be achieved at the same time
by combining time .display hands and a transparent display
element. The combination especially with a light-emitting
15 display element increases the visibility in using the device,

thus further enriching the effects.

[1.6] Modifications of the Embodiment
[1.6.1) First Modification
20 : In the present modification, during the period when.data
communications are being performed between the wristwatch-
type electronic device 10 and the external transmitter-
receiver 90, the watch CPU 14 of the wristwatch-type electronic
device 10 suspends the operation of the stepping motor of the
25 hand driving unit 18. After the data communications are
completed, the watch CPU 14 transmits to the hand driving unit -
18 an instruction for driving the stepping motor step by step
by the number of steps equivalent to the suspended period. The

present modification enables a more stable data communication

T




present nodification enables a nore stable data comunicati on fFF WO

01/ 92970 PEHUMRAN04539 28 because no driving of the stepRFHFWNS? for
time display during data communications prevents: el ectronagnetic noi se
from occurring. 5 [1.6.2] Second Mdiggcati on The above first enbodi nent
shows a wistwatch-type electronic device which perforns an analog tine

di spl ay Uﬂe%ﬁus%“n@%i‘}]?d#jpfatﬁ'é B¥e® 1M 0no8HE FHSLEABENTh RAuding
exanple. The present nodification suggests a wistwatch- type el ectronic

10 devi ce qutiachcpambtiahidh tdidid alprédventay efl e odigiitiid | Miden Firlten
present nodification, tw types of LCD are positioned under the cover

pl ate of eewmdisignat ch-type el ectronic device, one of which is a
transparent LCD. The transparent LCD is positioned right behind the cover
pl ate for displaying data 15 stored in the ICcard unit such as renaining
val ue of a prepaid card. The other type of LCD is positioned further

behi nddt hd 1 -tbr-2ds Facand M ¥bicarspraying the current tine. Fig. 11A and

Fig. 11B show ' di spl exanpl es of the,wistwatch-type electronic device
in the present MBEi fARAYE ofinsF tﬁ’@bEQéWﬁPés\,Aslalm‘"? h& | ErisFHatRPptyme 11

f ti i.d dinth in t fir.st .embodi, t. |
2 i e i SHPEFTRo A S e KBLEY BPEEPADE The ] Teii R e PIRY B8 hpr i |
3, Sund h v L I ' irty- '

3, Sunda) g BB R 1B A Enq b YAl By SOUED GRS

di spl ay bghleOfld@ed £ mld¥is i H i h shE@e@%@%ﬂ%‘%@a@&ﬂ- taffBibyctbhgfare

of $5 fromcentral Station to North Station) and the reémaining val ue of
Ej gf—‘epi@pa'ﬂdvi@%rdhi$ﬁ5beﬁf6rldb s iviesh, @1 Pyt O dHe i dudksh ¢ itdme .0 e
1 the present modification, two types of LCD are positioned under
the cover plate of the wristwatch-type electronic device, one
of which is a transparent LCD. The transparent LCD is
positioned right behind the cover plate for displaving data
15 =stored in the IC-card unit such as remaining value of a prepaid
card. The other type of LCD is positioned further behind the
transparent LCD for displaying the current time. Fig. 11A and
Fig. 11B show display examples of the wristwatch-type
electronic device in the present modification. In the examples,
20 the IC-card chip unit 11 functions as a prepaid card in the
same way as in the first embodiment.

In a time display state, the LCD 17 displays the current
date and day (April 3, Sunday) and the current time (twelve
o’clock thirty-seven minutes forty-six seconds) as shown in

25 Fig. 11aA. When a user pushes down the display button 75 in this
state, the amount used most recently (the fare of $§5 from Central
Station to North Station) and the remaining value of the prepaid

card ($95) are displayed on the LCD 17 in addition to the date,

day, and current time, as shown in Fig. 11B.



day, and current tinme, as shown in Fig. 11B. WO 01/92970 PCT/JP0O1/ 04539 29
[1.6.3] MOPVRORdification In the above enbodi ment, a deRCFIRIUEHi s given

as to a wistwatch-type electronic device, but t he present invention 5 .
can be also applied to a conpact hargd hel d el ectronic device conprising a
di splay unit and an i ndependent power source (battery) exclusively for the
display unit. r: (1.6.4] Fourth Mdification 10 Various enbodi nents of a
conpact hand-held el ectronic device can be envisioned such as a

cal cul aflorg . Fereohed WodifdkcatAesi stant (PDA), a translator, a pedoneter
and a portable sphygnomanoneter. Those enbodi nents may enpl oy vari ous
nodes such d fdekpboyer ppbodigitint & Wes crimk iihers .giter] hs6.t8] aFifth
Modification while in the above enbodinent power is supplied fromthe

bat t er Wi gwRtele: tvpe eheptuanicvienigarabutetheanreaents drvension

non-vol atil e nenory of the I Ccard chip unit omer 20 be supplled
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showi ng a configuration of a wistwatch- type el ectroni c device 10A which
is a second
{1.6.4] Fourth Modification

10 Various embodiments of a compact hand-held electronic
device can be envisioned such as a calculator, Personal Digital
Assistant (PDA),'a translator, a pedometer, and a portable
sphygmomanometer. Those embodiments may employ various modes
such as necklace-type, pendant-type, and others.

15
[1.6.5] Fifth Modification

While in the above embodiment power is supplied from the
battery to the IC-card chip unit when data are read out from .
the non-volatile memory of the IC-card chip unit, power may

20 Dbe supplied also when the IC-card chip unit transmits data.
signal to the external transmitter-receiver. By doing so, it
is possible to increase the transmission power of the IC-card
chip unit as well as the degree of modulation, thereby extending
a communication range.

25
[2] Second Embodiment
[2.1] Summary of Configuration

Fig. 12 is a block diagram showing a configuration of a

wristwatch-type electronic device 10A which is a second




I's WO 01/92970 PCT/JPO /04539 30 enbodi nent of the present invention. The
wri st wat ch™MOPBE29%8 ectronic device 10A is broadly divided YAFEFMHPE card
chip wunit 11A for carrying out an I C-card function; an antenna 12 that is
connected to the ICcard chip unit 11A80a crystal liquid 5 display (LCD) 17
for performng display operations of every kind;, a watch CPU 14 that is

connect edeBoliitent Cof dthli préddnt liAveheough a ™al awiiéewades -tgpand
controls the entire wistwatch-type el ectronic device, tinekeeping

oper at i onglecardndics feajiceglopei atbxssd by diveiddd ihto anbattenydlehfipr 10
supplying power to the wistwatch-type el ectronic device 10A; and a swtch
transi stonndé fldd Comt cekrkiyiggpowsr aguppyard fhecticGucaad shipnoai tL211A
fromthe battery 15 based on control signal froma carrier detector as
will be débeti basdnaedtngd terthalé -rerdaeBiempi ALR; 18 ATyEHed ségudd RF
unit 21 for 15 receiving receive signal input_ through the antenna 12; a
carriet Jd84EBLEY d5C0ar 1%erﬁ‘°d-”r ASFF MR AIRRERY | QPEDI L EPRF 0T PEEEWV e
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nuneral's g siatQalyy oPoe LA FANECPRLE? Ardikddiy  GpDAdERBRL Shown
an a ed. In the

in Fig. 3, ( etailed description thereof wll be omtted _
present epghadigTeiLayIAP op Sr&tiDPhL cd £l a8 tep Daft ar batr ey the Rorunit

21 when it operates.

10 supplying power to the wristwatch-type electronic device 102;
and a switch transistor 66 for controlling power supply to the
IC-card chipunit 11A from the battery 15 based on control signal
from a carrier detector as will be described hereinafter.

The IC-card chip unit 11A comprises an RF unit 21 for

15 receiving receive signal input through the antenna 12; a
carrier detector 65 for performing carrier detection of analog
receive signal input through the antenna 12; and a
microprocessor 23 for controlling the entire IC-card chip unit
lia.

20
[2.2] Detalled Configuration

Fig. 13 shows a block diagram of a detailed configuration
of the wristwatch-type electronic device 10A.
In Fig. 13, the same reference numerals are employed for

25 the same parts as the first embodiment shown in Fig. 3, and
a detailed description thereof will be omitted.

In the present embodiment, power is supplied from the
battery 15 to the RF unit 21 when it operates.

The RF unit 21 comprises a carrier detector 65 for



The RF unit 21 conprises a carrier detector 65 for WD 01/ 92970

PCT/ JPOY/QW3870 31 perforning carrier detection of anal FEHREEER si gnal

i nput through the antenna 12; an anplifier 32 for anplifying the anal og.
receive signal input through the antanna 12, for output; an ASK

denodul ator 33 for ASK denodul ating the anal og receive 5 signal for output
as r ecetE siiiig adarbkefodetatel odd offorardog NPsle Brengifhans inpston data
entered fromthe mcroprocessor 23 for output as transmt control signal;
a drivithrough She &ntegeamerld;i ran ammapbyfieansdz swwnaspybiyihgseheon the.
transmt control signal; a clock generator 36 for formng clock pulses 10
CLOCKI am@aymcen@eaaagoglrmmmﬂmw toet antennhr L2gHfartheutanitanna 12;

and a reset signal_generator 37 for generau ng reset signal RESET based on
t he an@PodSKe@empdudiafiesl 3nferedSKniengAulakd nghtBenangl o9 recriyecase,
the_conf,iguration of the carrier detector_ 15 65# same as the

con?ig & Lo PREPUL P?ereﬂgt"gﬁt ptag §’ﬁ(ﬁﬂ;“f Hatos, 34Cffl°|trhé§é(

15
ne’ captioapalciad BEknd Se 0B B SABMAATer O LB nE0rBYeBrochit  or
detect of3 Gh,.and, G L1 85 £Paflghee! oAt oqnaélﬁgfpeé &Pﬂr%&' pit 3BAUSI NG

t he svmtch transi stor 66 to be turne ower 1s slp |ed romt he

batt er fo@gaﬁe&%lﬁ@p&halsg t¥andhies $0kn dargin ah@recﬁén ﬁﬁ@tréﬁgmwul at or

34, the driving unit 35 e clock generator 36, and the reset signal
gener atc@int¥ol 2 drk3] Opdioailk genldditor 3 oferafbemninly theck patwaisch-type

el ectronic device 10A will be descri bed.

10 CLOCK1 based on the analog receive signal entered through the
antenna 12; and a reset signal generator 37 for generating reset
signal RESET based on the analog receive signal entered through
the antenna 12.

In this case, the configuration of the carrier detector

15 65 is same as the configuration of the carrier detector 38 shown

-in Fig. 6.

O0f these components, while power is supplied from the
battery 15 at all times to the carrier detector 65, it is when
carrier is detected by the carrier detector 65 and carrier

20 detection signal changes to level “L”, causing the switch
transistor 66 to be turned on, that power is supplied from the
battery 15 to the amplifier 32, the ASK demodulator 33, the
ASK modulator 34, the driving unit 35, the clock generator 36,
and the reset signal generator 37.

25
[2.3] Operation

Next, an operation of the wristwatch-type electronic
device 10A will be described.

When analog receive signal (only carrier at this point)




When anal og receive signal (only carrier at this point) E~'| b.i

eli WO 01/ 9&PME2P8T/ JPOI / 04539 32 is input from an extern%‘FT’JPWMS”
transmtter-receiver 90 (refer to Fig. 1 and Fig. 2) through a coil L and
a tuning capacitor O of the antenna 32, the carrier detector 65 detects
carrier and outputs carrier detecting signal CRDET of level "L". 5

Subsequentilgy infphe PMdIE Ml rance il €PahshDetan- blestided 9oWir&Ed dair n
causes power supply fromthe battery 15 to the anplifier 32, the ASK

denodul at @ig331 &ha ASK.nRYuthtetgR4a céie mrdnd raagmnlmtng%:,aﬁa}mudmm
generator 36, and the reset signal generator 37, all of which are then
nmade an opdr dhevansempe. 120 the gaairdgr detectosi Ghaletectmmarridme agdck
generator 36 generates clock signal CLOCKI for output to the
n1croproc@@&&qu3Qinﬁxﬁftﬁﬁﬁﬁﬁﬁgﬁm hgnatafRPEL pE Beved “Ifput. When a
predeterm ned amount of tinme has el apsed since the 15 incom ng of the
carrie? is detefubgeaueatile. chhe S trhukransigtognf e tuzns apVstgtqat e.

out put o EAdR SERBGPASE BOVerh S RO IR P bt SR FeuA os
the anal ogngAOSns £ Slded UGIFERLIE: 132 1L RUKPHLALGALS a4

m cr opr oc en no nore receive srgnal 1's i nput, the ASK

denodul at %e?»%rf@wé TR 5330 UHe 818LR g HARANILTE, Yand BReTLLAT 594! S

t ransm ssion
generator 37, all of which are then made an operative state.

10 As analog receive signal is input, the c¢lock generator
36 - generates clock signal CLOCK1 for output to the
microprocessor 23 during the period when carrier is being
input.

When a predetermined amount of time has elapsed since the

15 incoming of the carrier is detected, the IC-card chip unit 11a
enters a receiving state.

Subsequently, the amplifier 32 amplifies the analog
receive signal for output to the ASK demodulator 33.
The ASK demodulator 33 ASK demodulates the analog receive

20 signal into receive data for output to the microprocessor 23.

When no more digital receive signal is input, the ASK
demodulator 33 enters a standby state.

Subsequently, the CPU 41 outputs transmission data to the
ASK modulator 34 so as to transmit signal to an extermal card

25 reader/writer {(not shown).

Subsequently, the ASK modulator 34 ASK modulates the
transmission data input by the CPU 41 inte transmit control
signal for output to the driving unit 35.

The driving unit 35 generates analog transmission signal



ASK nod I(?tor 34 so as to transmt signal to an external_card 25
readerlbjw PU9T 6t shown). Subsequently, the ASK nodul atRTERAUBERO npdul at es
the transnission data input by the CPU 41 into transnit control signal
for output to the driving unit 35. B3 driving unit 35 generates anal og
transm ssion signal WO 01/92970 PCT/JP01/ 04539 33 based on the transmt
controlbasedbaln the orapsmitocbherant shgnallfortduepgd vdithe batemimgnal is.
transmitted to the external card reader/witer. When no nore carrier is

i nput f¥Zim tieowgh ewhich?2theapiognal 5 sddimoismitsedntb €RBEExtemmalg | evel
"H' at the carrier detector 65 the switch transistor 66 becones an OFF
st at e. c%@ﬁ?%@%ﬁ(?’rﬁ)ﬁﬂér supply fromthe battery 15 to the anplifier 32,
the ASK denodul ator 33, the ASK nodul ator_ 34, the driving unit 35, the

cl ock gener atteT38BO BREeR CREF TRk L s Rput %Fa@o&n%ﬂ%gm rag&ig¥spended,

d_th i b i ti ti t Y S CPU 41 ,of th
s op bty 0 SR P ckBRAS Birafng; A NS Prpr o F51e2d the
dat d .. .| j 4 h 5 f th tch
CoU 15 detd At 6% S0uhll BiBRen crbBBid el hd Hdebfel "EpRaME Rl VA1 C
transf gfg iaSreRERkLE! ﬁowardéaﬁpigaﬁwtm%ééeg,?q@'éoe@h_e- ampYiEiQy the .

CPU 51 of the watch CPU 14 perforns all sorts processings such as format
conver SN tie datka deldidwliator 3351 ¢ad hAsxMbae1bEouiand ,Chhk ypikiky and are

stored in the 20 RAM 55.
unit 35, the clock generator 36, and the reset signal generator
10 37 will be suspended, and these parts become an inoperative
state.

The CPU 41 of the microprocessor 23 then reads data for
display from the EEPROM 45, and the data are transferred through
the I/0 unit 46 to the RAM 55 of the watch CPU 14.

15 The CPU 41 conducts the data transfer, and when the data
transfer is complete, a data transfer mode is cancelled.

Further, the CPU 51 of the watch CPU 14 performs all sorts
of processings such as format conversion of data that are
received from the Ic-card chip unit 11 and are stored in the

20 RAM 55.

When the processings on the data from the IC-card chip
unit 11A are completed, the CPU 51 transfers the processed data
to the LCD driver 58 and controls the LCD driver 58 in the
meantime so as to display the data on the LCD 17.

25
[2.4] Effects of the Second Embodiment

The present embodiment inhibits the unnecessary increase

in electric power consumption because power is supplied to the

RF unit from a battery exclusively for time display when the




When the processings on the data fromthe ICcard chip wunit 11A are

conpl et ed, MOE/M29%) 51 transfers the processed data to thePCEIPQO#38, 53
and controls the LCD driver 58 in the neantinme so as to display the data
on the LCD 17. 25 [2.4] Effects of thesfecond Enbodi ment The present

enbodi nent inhibits the unnecessary increase in electric power consunption

because PGWRIomiteS P hediled Ehem Bitdlide i50AbRBRERET YARYEEYSHYEhY, f O
time display when the E1 ~i | Wc) 01/92970 PCT/JP01/ 04539 34 incom ng

of carriemntinaRiolt poter Sront eEé ash t skl idinodu1 atindd dat@ BAWSN efs OM
the battery when nodul ating .data enables the increase in the degree of
modul at i other iheAaeasksivi chepdegree dfhmedaiaeddnngr tthensamimmicapoeem,ange.
As a result, the. 5 convenience for users is enhanced. Further, the present
enbodi mentthwrse vesnit end g ayb ec womann i datgon heapgeer dsuraceréswlti méh@ spl ay
when the I C-card chip unit is in an inoperative node because power source
i s cohtr slonFenienagfahassys cks ter@reedr so as to supply power 10 for
time display to_the ICcard chip unit_only when data is read fromthe

| C-card chip unfirthermetigdasseny aﬂaoaﬁéemt@e‘r%?t% Heakagsoseraent

di spl ayi n% dat Further, it is ﬁos Lble_to tc[ontrgl Iggkagg current ,at the
| C-card chEFTUME RAVEE PRUEKE EREpEABE JA5BLAY V6D 18 IGrfARBoGEMP or

| nterm ttgatly ﬁé’erig} ' o a{:}{’:%ééét%@g GRdd ChedshEa! ! &&#r%u&@émﬁg the
conponent s0f the I'C-card chi'p uni by the power source Tor time display

?Ir‘?m for hetdidi9la eRTBARENERe SSHPRIY tRA R 58k NS RAMY1ySBULeS foOr
10 for time display to the IC-card chip unit only when data is
read from the IC-card chip unit to the watch CPU and the like
for the purpose of displaying data.
Further, it is possible to control leakage current at the
IC-card chip wunit while in the inoperative state, by
15 continuously or intermittently operating at least the carrier
detecting circuit among the components of the IC-card chip unit
by the power source for time display and, for the other
components, supplying power from the power source for time
display at the point where carrier is detected. 1In this case,
20 the carrier detector utilizes a watch IC technigque, thereby
enabling the change of the operating current to several
microampere ([lA) order.
Further, since the carrier detecting circuit detects
presence or absence of electromagnetic carrier and performs
25 a switching operation of the operational mode of the IC-card
chip unit, it is possible to switch the operational mode easily
at a relevant timing. In this case, communication between the
IC-card chipunit and an external device is not hindered because

data is transmitted, with timing of having transferred from



di splay_at the point where carrier is detected. In this case, 20 the

carrier VEYE2RW utilizes a watch I C technique, thereby PCEHRBIP45E t he
change of the operating current to several mcroanpere (/LA) order. .
Further, since the carrier detectin@5circuit detects presence or absence
of electromagnetic carrier and perfornms 25 a switching operation of the
oper at aorR@lrviRde dftddeing- stadechbpaukiarriidr ifoposstbteihg swake) the
operational node easily at a relevant timng. In this case, conmmunication
bet weebetiween €heamilcxdppoaresoandf atheeICecaald dhipami s andt ahbrtered
because data is transmtted, with timng of having transferred from W)
01/ 929 P@riCFf MR WT45TYa t33 L ¥Re Sl@c hanke idey isteasuchoa s tdwg wasch
non-det ecting state, between the m croprocessor of the ICcard chip unit
and anS®¥er part of the wistwatch-type el ectronic device such as the
maégh CPU. 5 [2.5] Modifications of the Second Enbodi nent [2.5.1] First
Modf fication In the above enbodi nent, a descriptionis given as to a

Wi st ch-t &l.ectroni vige, t t rese Lnvention 10 can be

al so \ggpl’i%édx{%gdlgélcc(c)arr%%%ghggdkﬁgl gg'gloélc %5%%&0:@%?{& conprising a display

unit ang an ﬂ]n(}qgg\gqggdpﬂ\@gtggﬁttery) for the display unit. (2.5.2]
1 ]

Second Modificati on Var i1 ous enbodi nents of a conpact hand-held

electronic ggavise §8BvheeABYEINRAY] BUERSET id GHL YA GverPdsS @Al Digital

Assi stant (PDA), a translator, a pedoneter, and a portable
s phy gnmardsaweiterh - thhes ee badbotdontat devhyeenpheytharppasenvdesvefiébnas
neckl ace-type, pendant-type, and others.-
10 can be also applied to a compact hand-held electronic device
comprising a display unit and an independent power (battery)

for the display unit.

{2.5.2] Second Modification
15 Various embodiments of a compact hand-held electronic
device can be envisioned such as a calculator, Personal Digital
Assistant (PDA), a translator, a pedometer, and a portable
sphygmomanometer. Those embodiments may employ various modes
such as necklace-type, pendant-type, and others.
20
[3] Third Embodiment
[3.1)] configuration
Fig. 14 is a block diagram showing a configuration of the
wristwatch-type electronic device 10B, which is. ‘a - third
25 embodiment of the present invention. InFig. 14, the same parts
as the first embodiments are given the same reference numerals,
and a detailed description thereof will be omitted.
In Fig. 14, the following points are different from the

first embodiment shown in Fig. 3:




20 [3] Third Enbodinent [3.1] Configuration Fig. 14 is a bl ock di agram
showi ng a W&M¥gWPation of the is wistwatch-type el ectr ot EIRRO#BE ' 10B,
which is a third 25 enbodi nent of the present invention. In Fig. 14, the
same parts as the first enbodi nents agg given the sane reference nunerals,
and a detailed description thereof will be omtted. In Fig. 14, the

fol | ow ng _pok nt r I ffe f a Ir e | Lo By 3:
e oo DO AL Sar ythld cE Rk LR et U SRR L2010 T,
pover sourcegliibla22ds @384 AgCDoNelrY RGP Peee iO B HARA! Y Bpitd RBlr JulH!t
through the antenna 12, for "supply to the entire Ccard Chip unit = 11. On

the other hagde anPeWRE $PUr£6r Wligp PP B StHY @4 dad Td-talrh® oiiigs Anli t
enbodi ment i nstead of the power source unit 22 in the first enbodi nent,

and the powenilsouosethdidthizdiBhag@neaabowetr soungepovkt X2B s peevided gnal

I nput through an antenna 12 and supplies the generated power to an RF unit
21; 105b) i niphthereseséentnddokdibment ol evead stif fittey p@drars sadded: fugd t
adapting the voltage | evel of output signal of the RF unit 21 to the

vol t age | eveR2ofint kbenfirspr ensboddmensy, end ghehpoxesyeonipcst vadodiz®ent
the swtch transistor 16 .is provided for controlling power suggly fromthe
battery 15 98negatge Arivirg BﬁWﬁruﬁFPmiIeFﬁlﬁécéégaﬁg.iEﬁuﬁh FONSR hand,

no switch transistor 16 js nprovid i n, the present
an antenna 12 an suppfges the generated power to an RF unit

21;
10 b) in the present embodiment, a level shifter 63 is added for
adapting the voltage level of output signal of the RF unit
21 to the voltage level of the microprocessor 23;
c¢) in the above first embodiment, the switch transistor 16 is
provided for controlling power supply from the battery 15
15 to the IC-card chip unit 11 if necessary. On the other hand,
no switch transistor 16 is provided in the preseant
embodiment; and
d) in the present embodiment, power is supplied to the level
shifter 63 and the microprocessor 23 from the battery 15.
20 |
[3.2] Operation
Next, an operation of the wristwatch-type electronic
device 10B will be described. 1In the following descriptions,
an operation of the IC-card chip unit 11B as of the input of
25 analog receive signal will be mainly described because the
operation in transmitting analog transmission signal, the
operation of the microprocessor of the IC-card chip unit 11B,
and the operation of the watch CPU are the same as those of

the first embodiment.



enbodi nent; and d) in the present enbodi ment, power is supplied to the

| evel WQ9Y¥RP7063 and the microprocessor 23 fromthe batREIPONEASI9 20 [ 3. 2]
Qperation Next, an operation of the wistwatch-type electronic device 10B
will be described. In the follow ng3gescriptions, an operation of the

| C-card chip unit 11B as of the input of 25 analog receive signal wll be

mai nly descr iwiReh BRGAGTE rlelke i vaDeidnadn (ohlly @RS HildY BE 8B2k0golihaysm ssion
signal, the operation of the m croprocessor of the ICcard chip unit 11B,
and thdeopenpttofraim t & waitdrZP eaedt heesde®/weitBese(t bhewhi)r st
enbodi nent. WO 01/92970 PCT/JP01104539 37 \When anal og receive signal (only
carri erthtoudh a2 poiilt I ansl anpunifhgorapacdiiogr €Al ofattier eatienhar i2gr (not
shown) through a coil L and a tuning capacitor C of the antenna 12, a
rectifideregitiddier gircuddi leseehbfingl the raadioe reagiate fdgnRlsfippl y to
the RF unit, 21 as direct power (VDD, VSS) through a snoot hi ng condenser
C2. SVhEPRP I bRt e di RBJubl Fe2had@scBdFest HAWET t PP nchBF hgthspughe
carrier. was tected éhe IC-Egrd chip unit 11B enters a receiving state
and outh RCTHRIS EPRAARE8Ea o the level 10 shifter 63. The |evel

Shif1er 63 QAo e NaLLANS AL AYELm A D1 Ll YO ALAL! fobliRaygl ta0e.

| evel of the mcCroprocess for ou e m Ccroproc

Subsequatihie b UCLAN AEEERYed’S BRCTRLER A Rl Ln 1101 34PELEEY M rom the
y 15 and perforns various processings on thée received data.:
a receiving state and outputs the received data to the level
10 shifter 63.
The level shifter 63 adapts the voltage level of the
received data to the voltage level of the microprocessor 23
for output to the microprocessor 23.
Subseqﬁently, the microprocessor 23 operates on power
l15 supplied from the battery 15 and performs various processings
on the received data.

When no more digital receive signal is input, the

microprocessor 23 enters a standby state.

20 [3.3] Effects of the Embodiment
Tﬁe third embodiment as described above enables a more
stable operation of the microprocessor 23 of the IC-card chip
unit 11B since it operates on power constantly supplied from

the battery 15..

25 Further, the RF unit, whose leakage current is relatively
high during its inoperative state, utilizes power generated
by rectifying electromagnetic carrier transmitted £from

outside; and the microprocessor of the IC-card chip unit, whose

leakage current is relatively low during its inoperative state,




When no nore digital receive signal is input, the mcroprocessor 23 enters
a standby ¥041/8297¢/~ 20 (3.3] Effects of the Enbodi nent /a2

enbodi ment as descri bed above enables a' nore stable operation of the

m croprocessor 23 of the ICcard chip3sgunit 11B since it operates on power
constantly supplied from the battery 15. 25 Further, the RF unit, whose

| eakage clEleDfekSHdwdAldMet me My | Nthiid SnbhBIRGAthYCcSiRECL1URY! | zes
power generated Dy rectifying electronmagnetic carrier transmtted from

outsi de; gpddfieade CuUIF&CEIHPR Bimphe t&neagdrakipnuahtl, thboseansfakage
current is relatively lowduring its inoperative state, WO 01/ 92970

PCT/ 3P01/ 94582 D thel waeshprpwrinf arstate whapd ayo, pbwes baaddnegatad
controlling of |eakage current by a sinple configuration and the transfer
of data tbythectiafghngPeliestaxomagne bilteraanrrigmer is generated by
rectifying electromagnetic carrier. 5 [3.4] Mdifications of the Second
Enbodidrent [3.4.1] First Mddification In the above enbodi nent, a

description is 8i ven,as to a wi stvvatch-t‘i/pe el ectroni c device, but the
present | h¥efliBrdifpcaziops fsShgpfiacard fnp ¥ hand-hel d el ectronic

devi ce conpri sing di spl yni .t .and an i ndependent power (battery) for
t he displgg'ﬁn??.F?§?h.§fﬁé5&8ﬁ&lﬁ@dification 15 Various enmbodi ments of a

conpact hand- hejéd | ectr Qni %s L C an, g% ML 1] SHGR 528 to a
cal cul ator, Per ntgfe IﬁtbgOS{gal mb eds%‘%%atﬁ’t ( R) Xt ans a#or, a pedoneter,
and a por{v@?é@watch-type electronic device, but the present invention

10 can be also applied to a compact hand-held electronic device

comprising a display unit and an independent power (battery)

for the display unit.

[3.4.2] Second Modification

15 Various embodiments of a compact hand-held electronic
device can be envisioned such as a calculator, Personal bigital
Assistant (PDA), a translator, a pedometer, and a portable
sphygmomanometer. Those embodiments may employ various modes
such as necklace-type, pendant-type, and others.

20
[4] Fourth Embodiment

In the above first to third embodiments, the IC-card chip

unit which implements the same functions as contactless IC
cards is mounted on a hand-held information device equipped

25 withaligquidcrystal display or an organic electroluminescence
(EL) light-emitting display for displaying various information,
thereby enabling a user to confirm information on the amount
used and the remaining value stored in a contactless IC card.

However, the display devices such as a liquid crystal



sphygnonmanonet er. Those enbodi nents may enpl oy various nodes such as
neckl ac®Q 98970 endant -t ype, and others. 20 [4] Fourth EFSEOHMO In the
above first to third enbodinents, the I1Ccard chip unit which inplenments,
the sanme functions as contactiess 1@9cards is mounted on a hand-hel d

I nformati on device equipped 25 with a liquid crystal display or an organic

el ect r @iyp Nep Caid ean (Ekyah i ghre Tilgh el SPIRY dDspUagPbprirade/afd ous
i nformation, thereby enabling a user to confirminformation on the anmount
used artiditeml ermaitnoly amnl gensiraisd electomdandt s ndiseaAukidipwher, the
di spl ay devices such as a liquid crystal WO 01/92970 PCT/JP01/ 04539 39

di spl apperhttiony gdlliere|late grarboust ¢agsesshouythpecedee tirnmading ttiat

control and generate electronmagnetic noise during the operation. There are
vari oufdfise ANeRg el & i dnkypetPE elkertromagprlighned sehiosaunme of

el ectronagneti c noise occurs 5 when alternati ng waveformis applied to a

di spl af i &l ternating wavRire Ak apP ldiedhtey2 A1 R takiRarel 9 Hheni t ti ng
di spl ay,, or.when a OFF switching operation of a.bogsti circuit for
boost | T T Gt st eRTar 44 A EE ER L Sn P eBi PR PR B SRRt i s
type of_ el hewNQl i spl ay, i C€,s m ssi on
sonai 1100 v (RS LS ERIY DU Pk OF Sbd8sfTgr BT AT

comMmuNigt heBsEaRGeLh & a48Gi8RFEOwaRDb £ RASSA D451 &9 PENE 1C LI U L5 FREG . CaN
take place. This probl-emis aggravated especially in a wistwatch-shaped

hand- hejukd HhAsTRivipR ofe ¥l et ruliiadihétSic ik s &l b AU Erdm apadisgp 1y a
display unit of a liquid crystal display or an organic EL light-emtting
di $pl aydeanicc ¢ het et smbes bbnasenbCtdaidye bifp thei I Cawayd cdhhpeasti totiker ..
deteriorated, by which a communication range is decreased and
possible communication errors can take place.
This problem is aggravated especially in a
wristwatch-shaped hand-held information device, which is. too
15 compact to position a display unit of a liquid crystal display
or an organic EL light-emitting display and the antenna of an
IC-card chip unit away from each other.
The present embodiment offers a suggestion for such a
problem. The present embodiment provides a hand-held
20 information device capable of inhibiting the deterioration of -
communication sensitivity, the decrease of a communication
range, and the communication errors of the IC-card chip unit
even in cases where a display unit of the hand-held
communication device and the antenna of the IC-card chip unit

25 cannot be positioned apart from each other due to the limited

size of the device.

[4.1] Summary of Configuration -

Fig. 15 is a block diagram shdwing a configuration of a-
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enbodi ment WErldR8s a hand-held 20 infornmation device capEREPO#P4539
inhibiting the deterioration of comunication sensjtivity, the decrease of
a comuni cation range, and the communggation errors of the ICcard chip
unit even in cases where a display unit of the hand-held connunication
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which is aikedibhicHmbdidenn afhd bdreseitst nyenfoenth LekbolibRents,

wri stwatch-type electronic device in the above first to fourth

enbodi nenthe wthetwa tehwaypb-dlguet mireict deniicedtdt perifoCmscecbdbotastless
contactless 5 data communi cation with an external transmtter-receiver
provi ded etk gevem@iicathonn witlri gn lexThenakt ctrasnitbeynieceivescei ver

is configured basically in the sane way as the external
transnitt@xrovdded evith S tehofn &5 Fh@wnaf%ﬂ efidfti ohed Al oXteRBAdfore,
t he external 10 transmtter-recel ver that co ni cat.es ,w

wri st wat cATEPFBISEER rrcﬁﬁ%lvoeeﬁllléecfﬁl\ﬂ“irledo ASHCH N Loy tthteeFéP‘reeHaﬁ’o as

the external transm.tter-

f. f
necessary afn %ké%cref%:er’félat re?"é%é?%% gﬁr chﬁgegxtgegngls t?gﬂgﬁletltenre:%ggzgi i/er
90. 15 a%gg‘\gﬂle'n@l n%d 15’Ff§;1e Wri stwat Cl'h{éi%efcﬁl'g(:t rO{lﬁg external

10 transmitter-receiver that commiunicates with the
wristwatch-type electronic device 10C will be hereinafter
referred to as the external transmitter-receiver 90. Also, Fig.
2 will be referred to if necessary in describing the operation
of the external transmitter-receiver 90.

15 As shown in Fig. 15, the wristwatch-type electronic
device 10C comprises an antenna 121, a switching circuit 122,
a receiving circuit 123, a transmitting circuit 124, and a
central control circuit 125.

The switching circuit 122 is a device for selecting either

20 an input terminal of the receiving circuit 123 or an output
terminal of the transmitting circuit 124 to connect the
selected terminal to the antenna 121. The receiving circuit
123 demodulates signal from the external transmitter-receiver
90 (refer to Fig. 1 and Fig. 2) received through the antenna

25 121 based on oscillation sighal SVCO from the transmitting
circuit 124, for output to the central control circuit 125 as
receive data DRX. The transmitting circuit 124 modulates
transmission data DTX input from the central control circuit

125 based on synthesizer control signal SSY input from the



devi ce 10C con;)ri ses an antenna 121, a switching circuit 122, a receiving
circui t MO®U92870 r ansmitting circuit 124, and a central RIAMROHP4ES rcui t

125. The switching circuit 122 is a device for selecting either 20 an

i nput termnal of the receiving cireuit 123 or an output terminal of the
transmtting circuit 124 to connect the selected termnal to the antenna
121. Theed€s£l VickatddiCublrctdd deppdulmiesonicphal £60mHdIeertcemal i
transmtter-receiver 90 (refer to Fig. 1 and Fig. 2) received through the
ant ennaZndilt besedeosivesi Poatthrowilyndhe MEehnani2he transmtting
circuit 124, for output to the central control circuit 125 as receive data
DRX. The trarthe ttéengrair cantioy giodeudtesi2§ r gpotiredisontat @nbiXd nput
fromthe central control circuit 125 based on synthesizer control signal
SSY i nptiig et ehetypeo el o2 ronicT/dpptue®4E89. 41 central control circuit

125, for output to the %xterna,.l_ transmtter-receiver, 90 t hrough the
ant8nna 121. FRTER&H r dheoMELSEYRLL tYRS 5 SdGRtEaARi¢ hdleriGe e 10C

wristwat ch-type el ectronic devigce . 5_Furt.her, the_ wrist -type

el ect r o %?%ealoftmgbﬁﬁr At a}gi r‘igi%gl‘iﬁ ivﬁanG?lﬁcﬂﬁi?:v},%g’gi r &ui t

126D, « V] [ ons J 1 g k1 a griyi «CLICUbs D,

I i ght - g’nﬁﬁs@s%)%a?l&:l n]%ﬁrlfr:g’%ﬁd%ﬁl tHQ%, gzglr'i vgnga%??%ﬁllgt %%gﬁlﬁg &lzgpl))!'ay uni t
129, a fidwi NenfiseUht iA28Pmial @XLQr Aalg, ORCHRE LR 10 kiRl hRgpUNit 130,
an oscillator 131, a standard signal generating circuit 132, a

non- vol @i dp Fayeiiiry 1283, a @d viindatitreny t1849D Theh skt@rig U8peri28ons driven
by the driving circuit 126D wunder the control of the central control unit
12%50andinpdiotimg Lhix ub20, olnvarsoitlatbwatliddns by steemtawd aibgwazer or

electric
generating circuit 132, a non-volatile memory 133, and a

battery 134.
The singing unit 126 is driven by the dAriving circuit 126D
under the control of the central control unit 125 and informs -
15 a user of various situations by means of a buzzer or electric
sound. The vibration informing unit 127 is driven by the
driving circuit 127D under the contrxol of the central control
unit 125 and informs a user of various situations by means of
vibration. The iight-emission informing unit 128 is provided
20 with light emitting elements such as light emitting diode (LED),

driven by the driving circuit 128D under the control of the

central control unit 125 and informs a user of wvarious

situations by means of light. The display unit 129 is composed

of a liquid crystal display panel and others and displays
25 +various information driven by the driving circuit 129D under -
the control of the central control circuit 125. The external
operation inputting unit 130 comprises buttons and a touch’
panel, by which a user performs various operations. The

standard signal generating circuit 132 outputs varioﬁs




sound. The vibration informng unit 127 is driven by the driving circuit
127D underwiog/9ewmit rol of the central control is unit 125PCHIPO4SP s a
user of various situations.by nmeans of vibration. The |ight-em ssion
informing unit 128 is provided is 20 ypth light emtting el ements such as
light emtting diode (LED) , driven by the driving circuit 128D under the
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driven by the driving circuit 129D under the control of the central

control Cidomprii sboREPROMEXE & ARbshORGcEy @hd BRBLesNGa Dbt s i £ @uH ses
buttons and a touch panel, by which a user perforns various operations.

The standar carsi fdehtEDeastiong minbat tudBueutputihey awtr beswRt chi-ity\e
01/92970 PCT/JPO /04539 42 standard signal generated based on source

osci |l | &t i elesitgmalic giereiaced Ogy amd oecelivat otaiisdl. The romtvetwt il
menory 133 conprises EEPROM or a flash nenory and stores various data such
as an i desuppld®s pevednber thei yuéstwatrb - fwpst adechropie Semice A6 c

devi ce 10C and recei ve data. The battiag 134 supplies power_to, the

wri stwat ch- t ypeWBREERVIFT Lag HR2 vEdLE VAl - ¢ YRSt SF bFOPRE dRTETR0Ch- type
o oo G o SRt kot B BRL BRSNS, B el v
10 transmybiely LREPEVEL £ %dhflfl clf:bh% s b ¥ fidh WWerPtne kb8 nal
10 transmitter-receiver 90 {(refer to Fig. 1 and Fig. 2} as in the
case of conventional contactless IC cards, to rectify carxrier
‘wave {carrier signal) transmitted from the external
transmitter-receiver 90 into driving power.
Further, in the central control circuit 125, it is
15 possible to contain an encryption circuit for encrypting data

if necessary.

[4.2]) configurations of Receiving Circuit and Transmitting
Circuit

20 Fig. 16 is a block diagram showing a configuration of the
antenna 121, the switching circuit 122, the receiving circuit
123 and the transmitting circuit 124. As shown in Fig. 16, the
antenna 121 comprises an antenna body 121A and an antenna filter
121B. The antenna filter 121B eliminates unnecessary elements

25 from receive signal of the antenna body 121A to output only
the necessary elements to the receiving circuit 123. Further,
the antenna filter 121B eliminates unnecessary elements from
output signal from the transmitting circuit 124 to output only

the necessary elements to the antenna body 121A.



case of conventional contactiess IC cards, to rectify carrier wave

(carri eWOMPAY® transnitted fromthe external transm tRGHIBAEMSYer 90
into driving power. Further, in the central control circuit 125, it is 15
possi ble to contain an encryption ciddcuit for encrypting data if
necessary. [4.2] Configurations of Receiving Circuit and Transmtting
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antenna 121, the switching circuit 122, the receiving circuit 123 and thé

t r ansnihtighnfireguenicty dﬁéig@&)shev:'almed:bg tHéante@naadR &nrEod dh tQAr i ses
an antenna body 121A and an antenna filter 121B. The antenna filter 121B
el i mi n&ces mixesedSRG. ellswditla 2bod rohgnatefVEOsi gnatppt ielde tanttérena body
121A to output only the necessary elenents to the receiving circuit 123.
Furt hefixerhd2 3R &Fem the !‘—EP%E‘!M@M?«FM@@ HuhAd cdveengh diharbrEd ety om

out ut S|%nal fromthe transmtting circuif_ 124 to output only the
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Gsci | | iqghgl SVCO is supplied to the mxer 123C fromthe
transmgiltlﬁ:nréfm rcuit 124 through the buffer 5 123B. The mi xer 123C mi xes

the oscillatippe SigHyed-SWER Wkl ceQUt PLB 351 ORdl ¥t d hes R aRBLE hirer. 123A.
for output to a band-pass filter 123D. The band-pass filter 123D sel ects

i nt er nEdieafuendy €qENsYghkl) fsoMRalodd ¥NaaBuRGuthei gHbPUS £ Highak xefr the -
m xer 10 123C, for output to the. IF anplifier 123E. The IF arrpllfler 123E
anil i f @S, hd€dd- csignet forthritfitanwl i itedehBdBl.at Thg IF amplifier '
123E amplifies the IF signal for output to the demodulating
circuit 123P. The demodulating circuit 123F demodulates
receive data DRX from the IF signal, for output to the central
control circuit 125.
15 At the transmitting circuit 124, a phase-locked loop
(PLL) circuit 1243, a low-pass filter 124B, and a voltage
controlled oscillator (VCO) 124E constitute a circuit for
generating the above-mentioned oscillation signal SVCO. The
frequency of the oscillation signal SVCO is determined by
20 synthesizer control signal SSY.
The modulating circuit 124H modulates carrier by
transmission data DTX supplied £rom the central control circuit
125 to output IF signal. The IF signal is supplied to the mixer
124G through an IF amplifier 124C and a low-bass filter 124D.
25 The mixer 124G mixes oscillation signal SVCO from the VCO 124E
with the IF signal to output high-£frequency signal. The
high-frequency signal is amplified by a power amplifier 124F
to be supplied to the antenna 121 through the switching circuit

122,




circuit 123F. The denodul ating circuit 123F denodul ates receive data DRX
fromthe |WONPA%0 for output to the central control cirBGPIPOIBE3915 A
the transmitting circuit 124, a phase-locked loop (PLL) circuit 124A a

| ow- pass filter 124B, and a voltage caatrolled oscillator (VCO 124E
constitute a circuit for generating the above-nentioned oscillation signal
SVCO. The frequency of the oscillation signal SVCOis determned by 20
synt hesi zer control signal SSY. The nodul ating circuit 124H nodul ates

carrier by4.ansolsshomebén STDsupPhyednltoanihe teemardlpheasrHl circuit
125 to output IF signal. The IF signal is supplied to the mxer 124G
t hrough an | F ardlgi.f 12A 124Cpaeth yileewshawdngi therdid@1éy @bl flemdniiday 124G
m xes oscillation signal SVCO fromthe VCO 124E with the IF signal to

out put hi glexfimwprsioy sicgeamodited high-4 r sqdeneiatsilyriaipe s edrpltivoindd: by a
power anplifier 124F to be supplied to the antenna 121 throug_h t he
swi t chfng devideag + Fig2. 1V@chs @lp9gbionreirnecthedsae 142 [af Flig. 17A.

Configuration of Display Unit and its Periphergls Fig. 17A pl an vi ew
showi ng the di spi 33'/IGHF-¥ bogrdiL40 fet fﬂ-ﬂ‘@r‘ﬁllélsd'@@omd?iféat?"ﬁtﬁh -type
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an 1 C chip 'S ol he side 'w erelnater wil |
be referredah0 @eddidsdAa): 12K arépepeéaew é§4fk§nlﬁo§hﬁb§meﬁn‘&n al he

back side. The 1C chip 141 <contains a receiving circuit 123,
transmtt bagt@reuiza 134 posd GRHd@R oL Ui Wadk sGldd. 12%e di whﬂ@ aiancui ts

126D, 127D,

contains a receiving circuit 123, a transmitting circuit 124,
a central control circuit 125, driving circuits 126D, 127D,
128D, 129D, a non-volatile memory 133, and others, to which
power voltage is supplied from the battery 134. A liquid
15 crystal display panel 1294, a display unit, is fixed so as to
face the front side of the circuit board 140. The ligquid
crystal display panel 129A is connected with the circuit board
140 through a continuity terminal 129B. Further, an
electroluminescent (EL) sheet 129C for backlighting the ligquid
20 crystal display panel 1292 is positioned on the back side
thereof. On the front side of the circuit board 140, a loop
antenna 121 has been placed to form a loop around the liquid

crystal display panel 129A.
In the present embodiinent, the loop antenna 121 is
25 provided on the front side (the side with a watch dial) of the
circuit board 140. In other words, both the ligquid crystal
display panel 129A and the loop antenna 121 are placed on the
front side of the circuit board 140, inevitably_ causing the

antenna and the external transmitter-receiver 90 to be placed



128D, 129D, a non-volatile nmenory 133, and ot hers, to which Pomer vol t age
i s suppMAPIWm the battery 134. A liquid 15 crystal diRGHRIVMEES| 120A a
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wristwatch-type el ectronic device 10 10C. The nunber of turns for the | oop
ant@nnd 0r21 i s about several turns when the short-wave frequency band of
13.56 [ MHz]
_ The number of turns for the loop antenna 121 is about
several turns when the short-wave frequency band of 13.56 [MHz]
is used for communication, and about several tens of turns when -
the long-wave frequency band of 125 [kHz] or 134 [kHz] is used.
15 ‘Thus, the number of turns should be several tens of turns
when using the long-wave frequency band. However, the area of.
the circuit board 140 is too small to form a copper pattern
on the circuit board 140 so as to configure a loop antenna of
several tens of turns. Therefore, in the case of using
20 high-wave band, a solenoid loop antenna 121A will be configured
by winding a copper wire and the like several tens of turns

perpendicular to the diameter of the loop as shown in Fig. 18A

and Fig. 18B.

25 [4.4] Operation of the Fourth Embodiment
Fig. 19 is a sequence diagram showing a procedure of data
communications between the wristwatch-type electronic device
10C and the external transmitter-receiver 90 with respect to

the present embodiment.

i
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nunber of turns should be several tens of turns when using the | ong-wave
frequency band. However, the area of #bke circuit board 140 is too small to
forma copper pattern on the circuit board 140 so as to configure a | oop.
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hi gh-wave band, a sol enoid | oop antenna 121A will be configured by w nding
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di anmeter of the loop as shown in Fig. 18A and Fig. 18B. 25 [4.4] Operation
of the Fowt & phdizdiemnindd gycle troughcgueasendhagnamssootagoh (artagedur e
of data comunications between the wistwatch-type el ectronic device 10C
and t he ex@idillal Toalne moneeconcteteertiod canttiraleypdttod of the eprtesmsl
enbodi nent. | WO 01/92970 PCT/JP01/04539 46 As shown in Fig. 19, the
externdl thransRitiar reeesieer D cruses sheytranpsittingoriraylsi Yhdio

(communi cation request), at a predetermni ned cycle through an asynchronous
pr ot ocol @ﬁnﬁa@l@?lil% %gﬁﬁileaealngea rRAgpht ORI uhre @gléfqncgne
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display operation to. start a comunication and transmts data for nutual
aut hepd i calnidonrkeecte sextRe NPo LT B Mstitg@rarl, eCetvesud§Pends a display
operation to, start a communication and transmits data for
mutual authentication to the external transmitter-receiver 90
(step S102).
The procedure then advances to the mutual authentication

15 period; the external transmitter-receiver 90 detects that the
wristwatch-type electronic device 10C has entered in its own
communication range and transmits data for mutual
authentication to the wristwatch-type electronic device 10C
{step S103). |

20 : The wristwatch-type electronic device 10C, upon
receiving the data for mutual authentication from the external
transmitter-receiver 90, transmits to the external
transmitter-receiver 90 response data to the effect that the
mutual authentication has completed (step S104).

25 After this, the procedure advances to a reading period,
in which the external transmitter-receiver 90 transmits read
request data so as to read data from the wristwatch-type
electronic device 10C {step S105).

Having received the request, the wristwatch-type



(step S102). The procedure then advances to the mutual authentication 15
peri od; MAEM2W0ernal transnitter-receiver 90 detects thRCHIFRI/04539

wri stwat ch-type el ectronic device 10C has entered in its own comrunication
range and transmts data for nutual 47aut hentication to the wistwatch-type
el ectronic device 10C (step S103). 20 The wistwatch-type el ectronic

devi ce i@t rhic d@fbdeiTqre theadintda f0rf 1o LdmeddReRiddaiddo £ B t he
external transmitter-receiver 90, transmts to the external.

t r ansmndrervelecel Ve medib e 33Gnsordaispond iine tef thetr¢ddiir ddue s tndiatal

aut henti cation has conpleted (step S104). 25 After this, the procedure
advancd® ttransmidithe platado the Witernal tRanemitteranegietiver Hdrei ver-
90 transmits read request data so as to read data fromthe wistwatch-type
el ect r dieRISALR) 10C (step S105). Having received the request, the

wri stwat ch-type WO 01/9297Q _PCTI JP01/ 04539 47 el ect,rqni c devi ce 10C reads
data from a PYogesiass them REOSRSAS, St Ag tREM Y i Regd s ddhdi ng t o
t he read .rgq t ) h t.a 1 0.t he, ext ernal , _
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requested transaction is possible (step 5107). 10 Then, the procedure

advancaduested | tragspetiod, ivheozsibie ekéeepabrovansm tter-recei ver 90
transmts to the wistwatch-type el ectronic device 10C data such as
r eb@i ni ng Then, the procedure advances to a writing period, where
the external  transmitter-receiver 90 transmits to the
wristwatch-type electronic device 10C data such as remaining
value that need to be updated (step 8108).
Having received the data, the wristwatch-type electronic
15 device 10C transmits to the external transmitter-receiver 90
response data to the effect that it has received the data (step
S109), and the communication ends.
The procedure then transfers to an internal processing
period, and the wristwatch-type electronic device 10C writes.
20 data such as remaining value that need to be updated into a
corresponding memory address of the non-volatile memory 133.
The external transmitter-receiver 90 confirms that the data
transfer to the wristwatch-type electronic device 10C is
completed to prepare itself for a next polling process (step
25 S110) .
The display operation of the wristwatch-type electronic
device 10C remains suspended throughout the procedure during

the periods of themutual authentication, reading, determining,

writing, and internal processing. When the internal
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chart shoﬁoﬁ@tﬁérﬁ??ml%ﬁﬂlgg’éloﬁm% "blaé’é"&‘?tnae?r%o?iﬁ & SXEREREL i n
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operation is performed on the liquid crystal display panel 129A e

di agriagm ok igawef, or ndlypuny bpelta tiohl is performed on the 1iquid crystal
display panel 129A. The diagram of waveform shown in the left
half portion of the Fig. 21 shows the waveform of driving signal
which drives the liquid crystal display panel 129A by a static
drive system in order to perform a display operation.

15 ) When the static driving operation is being performed,
control signal S is at level "L”, and the voltage waveform of
& common electrode that is output £from the driving circuit 129D
is a rectangular-pulse waveform which changes between 0[V] and
E[V]. On the other hand, the voltage waveform of a segment
20 electrode is also a rectangular-pulse waveform which changes
between 0[V] and E[V], but is 180 degrees out of phase from
the voltage waveform of the common electrode. Therefore, the
voltage waveform of a voltage applied across the common and
the segment electrode is a rectangular-pulse waveform which
25 changes between -E[V] and +E[V] as shown in the figure, thereby
lighting segments of the liquid crystal display panel 129A to
display a time. In other words, in the case of static driving,
segments are lighted when the potential difference applied

across the common and the segment electrode is equal to or larger



hal f portlon of the Fig. 21 shows the waveform of dr|V|ng si gn whi ch
drives tHa% ?ﬁu‘?d crystal display panel 129A by a static F‘g’é’@"%’?stem I n
order to performa display operation. 15 Wen the static driving operation
is being performed, <control signal €&®is at level "L", and the voltage
wavef orm of a common el ectrode that is output fromthe driving circuit

129D ith#nrecpanr@ldisrmide® yorehwiamhatbrebanses baeenid ldsand R
[V) . On the other hand, the voltage waveform of a segnment 20 el ectrode is

al so a akexmyting- paVeéowmwaBommpMmeﬂlamamm@un et pegn OfVbeaachdd V], but
is 180 degrees out of phase from the voltage waveform of the conmon

eIectHﬂﬂﬂtﬂnnﬁ@$oﬁﬁplﬂﬁ@thmﬂtQﬁﬁﬁuﬂeetoNnﬂ¢hg£\mnthgqua@pbrmstxﬂoss t he
common and the se%nent el.ectrode is _a rectangul ar-pul se wavef orm whi ch 25
changesCRGReRIEETEOF Qﬂé[Kﬁa%@1§HQWWNQ¥qqﬁa4¢Eﬁ#k°r§hénsb$he|ght|ng

segpents of the liguid cr di anel 129A to display a tine. In
ot h&r véh?ﬁ?c AR 1853e° f gﬁﬁﬁi CTY8EFhent s %?EeV?ghteGhWhen t he

P et %%f%%ﬁ;&ﬁ%@%%ﬂ@%p%%m : ae”sigt?ﬁsﬁ SRR Btier i o
pot ent igd; did e8! BNERe tRathbPatdSRarqd EFEQ@h!tngf 'dsc??glta d as

shown in Fig. 21 because <continuous application o d|r age

liquid arsste) psauses BlechF oahmocsadlﬁgeaéifeﬁmtt f&%rn%yuﬁe% efhOkild “9 the

5 characteristics of the liquid crystal. However, the application of

al t er natgingingvei peuicaugey. eIEﬁtaoﬂngmewdmmﬁhlduhﬁﬁﬁ {sopetkE8rmed
charge/ di scharge current of the liquid crystal display panel 129A or a
bod8t i rpest randh xxomidneks itrRtheg pltigengtberdats d@BMunitazidat ds
comuni cation is perforned 10 when such a noise is taking place, the data
comunidd¥ersely affected by the noise. :

Returning to the description of the flow chart shown in

Fig. 20, the user brings the dial of the wristwatch-type

electronic device 10C close to the loop anteﬁna 97 (refer to

15 Fig. 2) in passing gate G (refer to Fig. 1) (step S1). When the

wristwatch-type electronic device 10C enters the communication

range of the external transmitter-receiver 90, polling signal

therefrom being transmitted, the polling signal is input to

the receiving circuit 123 through the-antenna body 121a, the

20 antenna filter 121B, and the switching circuit 122 (refer to

Fig. 16) of the wristwatch-type electronic device 10C. When

the polling signal is normally received by the receiving

circuit 123, receive data DRX corresponding to the polling

signal being output to the central control circuit 125, the

25 central control circuit 125 determines that it has received

the polling signal {(step S2; YES) and changes control signal

S that is output to the driving circuit 129D to level “H”",
thereby suspending a time display operation (step S3).

Fig. 21 shows changes in the driving signal waveform of




adversely affected by the noise. Returning to the description of the flow
chart showWQHM2¥0g 20, the user brings the dial of the WE¢EIRIAOER?t ype
el ectronic device 10C close. to the | oop antenna 97 (refer to 15 Fig. 2) in
passing gate G (refer to Fig. 1) (steps®l) . Wien the wistwatch-type

el ectroni c device 10C enters the communication range of the external

transm tt Qe QGRIME SPysBaL! Idi8pliagNaland NI #EAOANDQI NEa d & aRRBYLL @the t he
polling signal is input to the receiving circuit 123 through the-antenna
body 121Aocpdiatidnabiferbangilde thl? tintand ey o Fireg Qevalli til2zd ref er
to Fig. 16) of the wistwatch-type el ectronic device 10C. Wien the

pol | i ng si“@tfalisirerfomed air eiseveld byast Bkowacial tihegright aXf PR3 tircecei ve
data DRX corresponding to the g pollin is signal being output to the
central coft Fapg.cRtcdingewhamdhes controdl sdgnadof 9 made 1e¥ldeEdni nes
that it has received the polling signal (step S2; YES) and changes control
si gnal 3 Sthgavoldage: pavelfonmefdithe ﬁQmE‘PPcGEtecf’{QBet guterd) frgm thener eby

sospend! 108 At o OB ) D2 B B oo lad RN BB R
tal displ | 129A i wh th ti fys ' th
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the drivigiga@igeast 22 dvy Hibpp sty i Bnd Neine! 48861 40VEEOEREON 1 g1
segnent el ectrode. As a result, the potential difference

10 crystal display 129A. However, the timekeeping operation is
.maintained by the central control circuit 125 even when the
time dAisplay has been suspended with the lighting of the liguid
crystal display panel 129A shutoff.

Returning to Fig. 20, after the display at the liquid

15 crystal display panel 1292 is suspended, the wristwatch-type
electronic device 10C performs mutual authentication between
itself and the external transmitter-receiver 80, and the
éxternal transmitter-receiver 90 confirms an ID number NID of
the wristwatch-type electronic device 10C (step S4).

20 To illustrate, the control unit 93 of the external
transmitter-receiver 90 requests the wristwatch-type
electronic device 10C to transmit the ID number NID of the
wristwatch-type electronic device 10cC.

In other words, the control unit 93 of the external

25 transmitter-receiver 90 transmits ID information requesting
signal as transmit signal through the transmitting circuit 94,
the high-frequency circuit 96, and the antenna 97.

On the other hand, in the wristwatch-type electronic

device 10C, the ID information requesting signal is input to



of voltage applied across the conmmon and the segnent el ectrode disappears,
t her eby B‘ﬁ% Mg the tine display of the liquid 10 crystBTEOYMSEY 1204
However, the tinekeeping operation is maintained by the central control
circuit 125 even when the tinme dis@lay has been suspended with the
lighting of the liquid crystal display panel 129A shutoff. Returning to
Fig. 2@hefdiedeivingi sprayiat 12Be thirguigh the ciysémhadbsplay2panangl29A is
suspended, the wistwatch-type electronic device 10C perforns nutual

aut henttheaaindrennst edrter t12F cefhdthishendensanal2 1t,r ansinthiecswi echiing 90,
and the external transmtter-receiver 90 confirns an | D nunber NID of the
wr i st watigteuithel 32 ectWhgn creeeive deta( HREp pregmon@ding| tiet thee I he
control, unit 93 of the external  transmtter-receiver 90 requests the

wri st wditdenBaielon| BeapEAtd ndeiignabd ¢ oo tRMENIfirameth® AEABAVIRIED of the
wri stwat,ch-t, | ectroni c device 10C. |n other rds, the control unit 93
of bhe ChETRL2 355500 ARTHTALFORLION G1EBLFr AR Fonds BAFHOPHEDEG

euesu gShNoUagS LFTORLELA oddEp U Dol Lyl g o4

the hig equency circuit in

the Wirlttild v GhealpaRl Eorderobaaily ddeld 1B RLRBLLORTERUeSt Ng

signal Is Input to WO e recelving circuit 123

t hr oughHdRoantarindoedychd b1 088 atde@ndEedi Ida Al Bigfndihggant enna
121, and the switching circuit 122. Wen receive data DRX correspondi ng

'to thead he nPDLMetiiraruirtequ24sri fgesiegnalo i Bigut peaY .f r e tdereeaeicyi ng 5
circuit 123, the central control circuit 125 reads the ID nunber H D from
t &0 nowresricuse & gl ycdBsesberdiag bat phet IRgnunbarsNIPsisnodapatDTX
cort esr%(;_r:)clit{ ri]:%et gogng?: lagpqlirp?ieerr I}.Hz[th ?Fig. 16}, being transmitted as
transmission signal to the external transmitter-receiver 90
through the switching circuit 122 and the antenna 121.
When the ID numbe: NID is confirmed at the external -
15 transmitter-receiver 90, data is exchanged in the same
procedure as the above, the data being required for identifying
incoming and outgoing users (step S5). When the data exchange
is completed, the central control circuit 125 writes in the
non-volatile memory 133 necessary changes in flag and data of
20 remaining value of the prepaid card (step S6).
When the data writing is completed, the central control
circuit 125 changes the control signal S again to level “L~”
so as to light the liquid crystal display panel 129A (step S7).
As already described, the timekeeping operation is maintained
25 even when the time display is suspended with the lighting of
the liguid crystal display panel 129A shutoff. Therefore, when
a display operation is resumed, a precise time appears on. the
display right away.

The access to the gate is thus controlled, and in this

|




the nodulating circuit 124H and synt hesi zer control signal SSY to the PLL
circuit 12WQQ9%9%r to Fig. 16) . As a result, 10 responsecPGT/IRIAN4539
corresponding to the ID nunber NID is output fromthe power anplifier 124F
(Fig. 16), being transmtted as transgpssion signal to the external
transmtter-receiver 90 through the switching circuit 122 and the antenna

0
121. \hen LhghR nymy s N ié‘n&:?”éﬁ:%@’c’dz@é.%fﬁf%@&ﬂﬂ% ridujred for

transnitter-réceiver ata I's exc anged | € sane procedadure as t he

above, theylaterPekF LREYHFScedfe iFdRR +HY iHade ivIGRTHEH AN QY E4QAG USers

(step S5) . When the data exchange is conpleted, the central control
circuit 12p WwhéewriBihbe omodaval &bl |thaendhyvdd3theeesaidrehapgahd n
flag and data of 20 renmining value of the prepaid card (step S6). Wen
t he dat a wriitstwatich-coymge et etlecthentent dalvicent r ddheraby cucéué2bgchanges
the control signal S again to level "L" so as to light the liquid crystal
di spl ay paralctiz®d (tayplsy) . As al ready described, the. tinekeeping
operation is maintained "'. 25 even when the tine display is suspended
with the Iighti H§ide prueri 4§ guppyded fgpsprabapipsy ondX SHEisct the
Ther ef ore, when ahdi spl ay oper,ation js resuned, a,greci,se tjnme gppears on,
the di spP&FIRAYHEReY. TPFEYIOEsERY FnEXFRSRItS LI LI PEA.End i n
this pi .Q. ~n. VO 01/ 92970 .PCI/ JPO1/ 04539 2 exanple. it is_less
than aboul SO0 R St 44 S S Aricaap S oo RerEerrd e SRR T hs 30t 11 om
the recel Yopgnbli AU %W fLHNeh ekellsiVilddih Ve dAlAd &b BNV atil e
menory of the

10 present embodiment, it is possible to constantly supply power

from the battery to the receiving and the transmitting circuit.

[4.5] Effects of the Embodiment
In the present embodiment, the suspension of a display
15 operation at the display portion during data communication
prevents the noise that adversely affects the data
communication from occurring. Therefore, it is possible to
inhibit the deterioration of communication sensitivity and the
decrease of a communication range, thereby enabling to prevent

20 communication errors.

[4.6) Modifications
Fig. 22 is an example of a modification of the fourth
embodiment.

25 The present modification differs from the embodiment in
Fig. 15 in that the driving power for an IC card function unit
for implementing a contactless IC card function is acquired
by rectifyving carrier from an external transmitter-receiver

and that an encryption processing circuit for encrypting data



wristwat ch-type el ectronic device, thereby causing no 5 practical trouble.
Wi | e pSXREMA2270 ypplied froma battery only during the HSSYIFSHO4B2n a
receiving and a transmtting circuit of the wistwatch-type electronic
device perfornms a contactless data 58ommuni cation with an external
transmtter-receiver in the 10 present enbodinent, it is possible to
const adtsl proti@ded power fromthe battery to the receiving and. the
transmitting circuit. [4.5] Effects of the Enbodinent in the present
enbodi nent ,. The Iaspamdi bunctianduspktays50lSonpeiakisoanaanteand 1phgy
portion during data conmuni cation prevents the noise that adversely

af f ect & Fhningt @arecikom 131 oh recdh et adinapi TAS2ef aréempduila tpassi bl e
to inhibit the deterioration of comyunication sensitivity and the

decr ead@4of 2 BBMARFPE T on2rtirpdar ferigia b sanenat ing slavarit 156,
ComU, ot S0 S LR Tegkdal 1B HSBRLUISTE, Zabgateame b
Lo  BeT Sy | e S!St etE oy R feryap, | G ou o
D) SRV Sl 730, 418188 oL SEL LRI EAREISE ottt
PCT/ JPQ%/pQ4539 53 is provided. The IC card function unit 150 conprises an
antenna 121, a tuning capacitor 151, a rectifier circuit 152, a
denodul at or Thedansemhdulalais B53pod shaedanad sTheatugengrédpagitor -
circuit.156, 5 a parallel/serial bi-directional converter (SP/PS
10 151 functions as a tank circuit in cooperation with the antenna
121. Therectifier circuit 152 rectifies carrier received from
the external transmitter-receiver 90 for supply as power to
the supplied power unit 153.
The demodulator 154 demodulates digital modulated
15 receive signal input through the antenna 121 and outputs the .
demodulated receive signal as serial format recéive data DSRX
to the barallel/serial bi-directional converter 157.
The modulator 155 modulates serial format transmission
data DSTX input from the parallel/serial bi-directional
20 converter 157 (as will be described hereinafter) into digital
signal and transmits the signal to the external
transmitter-receiver 90 through the antenna 121.
The standard signal generating circuit 156 generates
standard signal (standard clock signal) synchronized to
25 carrier and outputs the generated standard signal to the
parallel/serial bi-directional converter 157 and the radio
unit central control circuit 158.

The parallel/serial bi-directional converter . 157

converts receive signal DSRX from serial to parallel format




converter)157, a radio unit central control circuit 158, a non-volatile
menory 159WOMH@2%M encryption processing circuit 160. ThePGHIOMIES3L21 is a
| cop antenna. The tuning capacitor 10 151 functions as a tank circuit in
cooperation with the antenna 121. Thesaectifier circuit 152 rectifies
carrier received from the external transmtter-receiver 90 for supply as

pover 10 gdie oHipRid 8% paWen 1Wlltrohnht M SO EE & Ho 1k G hal6s

digital nodul ate 15 receive signal input through the antenna 121 and

out puts t kentdeiDdentired tegeuie $bgnal TRE SevertéprIsy dlaneicoaviaims DSRX
to the parallel/serial bi-directional converter 157. The nodul ator 155

nodul at es t3& pakafldelafotrmarstd sssmhs s ok ARATXPTRptipd t domiche radio
paral l el /serial bi-directional 20 converter 157 (as will be described
her ei naf t am)iti en e taintsighatinenitr ah8nintot fatai gnaketrd aflthe ogtagr nal
transmtter-receiver 90 through the antenna 121. The standard signal
gener a®i nFod rex¥pulsasgesialesfornahdhransmgfah ops datdarPSEX okR dilghal )
synchroni zed to 25 carrier and outputs the generated standard signal to
the paral MO9S IR2directional converter 157 and the radio unit
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unit central control circuit 158 into data in serial formt

10 itself and the central control circuit 125.

The non-volatile memory 159 stores various data.

The encryption processing circuit 160 encrypts various
data input from the radio unit central control circuit 158
before storing the data in the non-volatile memory 159, and

15 reads out data to be processed by the radio unit central control
circuit 158 from the non-volatile memory 159 and decrypts the
data for output.

Next, an operation of the present modification will be
described.

20 The rectifier circuit 152 of the IC card function unit
150 rectifies carrier received from the external
transmitter-receiver 90 for supply as power to the supplied
power unit 153. As a result, the supplied power unit 153 starts
operating.

25 When the power 1is supplied, the standard signal
generating circuit 156 generates standard signal {(standard
clock signal) for output to the parallel/serial bi-directional
converter 157 and the radio unit central control circuit 158.

Further, the demodulator 154 demodulates polling signal



5 for output as serial format transm ssion data DSTX to the npdul ator 155.
The rad“ﬂpﬂwp? Mcentral control circuit 158 controls the PCEEHEIVMSBE card
function unit 150 and exchanges various data including receive data DRX .
and transm ssion data DTX between B®& itself and the central control

circuit 125. The non-volatile nenory 159 stores various data. The

encr ypt{icommumicefsi oy eeRiesititi) €D6ANDY)S pialt Odge GRiahdmititedr @@ t he
radio unit central control circuit 158 before storing the data in the

non- voliadu et remiye 16 Eroandhébex tattnadut rdataittd ere neaecicase® bunidhe radi o
unit central control circuit 158 fromthe non-volatile nenory 159 and

decr yptavehbeeatnidd sidrabmginlapediby anodptatiponmethods pnedents an

modi fication will_ be described. 20 The rectifier circuit 152 of the IC
card f@mBigipdmphiftdeeyirei(Bsk eaﬁﬁ Ereae@@icure-ﬂh#‘érhqm@geﬁéma|

r?“?s%%& RE. U6 R Rp AR A L SR A P f43 S Chane | BRBRSURE 188 When
th d t t 156
gener ot Seinbrhe Sahar S8t R A" 0. P50 107 out pur to the

paral | el /Se”ri‘ﬂe bi ﬂéff&%?géhﬁion‘dﬁ rdoli %ﬂ & JrAfl & 4P fLﬁl gntral .

control circuit 1 8 Furt e denD at or denodul at es po

si gnal WaWRH R Fek G RN MR £rom (acgmallc%l anpaggwaﬁl Eerﬁh&nal )

that are transmitted as induction field fromthe external
t r ansnblais@yd recetver iAguand tamisrdeehgiali bad aigwiedadypapduhatli on

met hods such as an anplitude shift keying. (ASK) and a frequency shift
kel® ng foESIYt ,receive data DPRX to the radio unit central control
circuit 158.

The radio unit central control circuit 158, upon
receiving receive data DPRX corresponding to the polling signal,
performs mutual authentication between itself and the external

15 transmitter-receiver 90 through the parallel/serial - bi-
directional converter 157, the modulator 155, the antenna 121,
and the demodulator 154, before reading data through the
encryption processing circuit 160 from a memory address of the
non-volatile -memory 159 specified by the external

20 transmitter-receiver 90. In this case, because the subject
data are to be transmitted to the external transmitter-receiver
90, the encryption processing circuit 160 does not perform
decryption.

The read data are synchronized to the standard signal by

25 the radio unit central control circuit 158 aﬁd output to the
parallel/serial bi-directional converter 157 as transmission
data DPTX.

The parallel/serial bi-directional converter 157

converts transmission data DPTX from a parallel to a serial

i
A




5 for output to the parallel/serial bi-directional converter 157 as serial
format recWOA/9A¥0a DSRX. The paral l el /serial bi-directi onB¢TERHPaPPer 157

converts receive data DSRX froma serial to a parallel fornmat based on the
i nput standard signal and outputs as pageallel 10 format receive data DPRX

to the radio unit central control circuit 158. The radio unit centra

control ciggide 128a WRADHutLCEHVitAG NRSOL VL&At a5BPR cobreaRotAgat 0 the
polling signal, perfornms mutual authentication between itself and the

external kxyddsmsegiderdsegepsex.90 through the parallel/serial bi-

di rectional converter 157, the nodul ator 155, the antenna 121, and the
denodul at or 154, Thze frardm Jragack 1idh Sdtaas tah rbaudh ctilreuian cropstiisoniny ace stshang
circuit 160 froma nenory address of the non-volatile nmenory 159 specified
by the extartenn®0l2iamnd tthe- taodngercg@pacihorhild loaseThperpsomarine
subject data are to be transmitted to the external transmtter-receiver

90, thd erfsgtenfiv RoHceRei Fnkisitrritodsdeestyet 16 Py prageSiFRicdh. The

d dat hronized to the st d signal by 25.th i Q unit
Cantrar cmi DRI oA E e S S pht L DS RRET pSrabpal pagRRd that T3
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and outputs to the nodul ator 155 as serial format transm ssion data DSTX.

10 [5] Fifth Embodiment
Next, a fifth embodiment of the present invention will
be described.
In the present embodiment, a configuration of an entire
data communication system is basically same as each of the above
15 embodiments, except that the external transmitter-receiver PSK
modulates carrier by transmission data and tramsmits the
modulated carrier to the wristwatch-type electronic device and
that the receive signal from the wristwatch-type electronic
device is ASK modulated so as to recover receive data.
20
[65.1] Summary of Configuration
?ig. 23 is a block diagram showing a configuration of a
wristwatch-type electronic device 10D with respect to the
present invention. The wristwatch-type electronic device 10D
25 comprises an antenna 171, a power circuit 172, a carrier
detecting circuit 173, an amplitude shift keying (ASK)
demodulating circuit 174, an ASK modulating circuit 175, a
clock generating circuit 176, an IC card controlling circuit

177, and a non-volatile memory 178.



The nodul ator 155 has a tank circuit consisting of the antenna 121 and the
tuni ng WHHARW 151. The resonance 5 frequency of the REHROUPSEUIt is
controlled by transm ssion data DSTX. This control of frequency causes
signal that is PSK-nodul ated by th&7transm ssion data DSTX to be out put
from the nodul ator 155 and transmtted through the antenna 121. 10 [5]

Fi fth Embodi mhet pbeetr, caricufitth 19mbedicBaEi el Hith PFesgabnbpVeRtreati |1 be
described. In the present enbodi nent, a configuration of an entire data
comunithett Showgstierough i eaklepnaah®l athemete cafiviey ahadesupplies

enbodi nents, except that the external transmtter-recei ver PSK nodul ates
carri edthpast dnhvingspoverafor drchnsmihthing ahd revedivingdoperatépniso t he
wri stwat ch-type el ectronic device and that the receive signal fromthe

wr i st wetc R ARt t¥vht ct78evice i s ASK nodul ated so as to recover

receive data, .20 [5.1] Summary ,of Configuration Fig. 23_is a block diagram
Chosi ng o coTRRQGRAEEEH G LIS CHR DY ohbs Ietes bf, EoRcDREeni®s w oh
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10D 25 "conpri'ses an antenna . _ _ _ _
€l cul berhirbm b P lild HABESBL tng VALY . L IBUOOYLBLERYLE! 4EY Rl 74, AN
ASK nodul ating circuit 175 a clock generating circult , an card
controhlgpng circuit 177, and a non-volatile nenory 178. WO 01/92970
PCT/ JP01/ 04539 57 The power circuit 172 rectifies high-frequency current
that flows tirheugisr htemodebaaindl cdremitecEY 4| nghead s unpluEstin as
driving power for transmtting and receiving operations
10 circuit, the clock generating circuit 176, and the non-volatile
178 constitute the IC card unit 179.
The ASK demodulating circuit 174 demodulates receive data
DRX out of receive signal of the antenna 171 for output. The
ASK modulating circuit 175 ASKX modulates carrier of a
15 predetermined frequency by transmission data DTX, and outputs
the modulated carrier as transmission éignal. The clock
generating circuit 176 generates bhigh-frequency clock signal
from the received wave carrier for output.
The IC card controlling circuit 177 controls the entire
20 IC card unit 179. The IC card controlling circuit 177 is also
provided with an encryption circuit 1774, by which encrypted
receive data are decrypted and transmission data are encrypted.
The non-volatile memory 178 stores various data in a
non-volatile manner. For the sake of security, data having
25 monetary value and significant data are stored as-encrypted, .
those data being decrypted at the encryption circuit 177A only
when processed.

Further, the wristwatch-type electronic device 10D

comprises a singing unit 126 and its driving circuit 126D, a




of an IC card unit 179. 5 The carrier detecting circuit 173 detects for
i nconi ng WaOMPBA0 of a predeternined frequency, that is, REREV4
transm ssion is made to the wistwatch-type electronic lIdevice 10D. The
ASK denodul ating circuit 174, the ASK swdul ating 10 circuit, the clock
generating circuit 176, and the non-volatile 178 constitute the IC card

uni t 179. vIB%aé%nd@f;I%%ahignﬁnfiitr g9kt oLt 1demadubahgs cieeiite1dama aDRX
out of recelve signal of thé antenna 171 for output. The ASK nodul ating

circuit 178gASKemDslsd ¢ an EB¥imy undft 8240w edeteriv heg Fineniianay sby
transm ssion data DTX, and outputs the nodulated carrier as transm ssion
signal. Thedikeotky gaher akbngndi itai drivéngentratés hR2gh,f apqewbeynallock
signal fromthe received wave carrier for output. The IC card controlling
circuit 1vopegarttion dnpdtdmd neit2A3IGC @ dsmillayor The, | € gspgdard
controlling circuit 177 is also provided with an encryption circuit 177A,
by whith eagnpdt aeneradcing ghrauateldder vt YL BAEYt AdAsniald of Wats§hare
encrypted. The non-vol atile menory 178 stores various data in a

non- vol at FPBtFRNELTHGE 19 sake of security, data having 25 nonetary

val ue and stant b eoil. ohte ALSolor SAge SUIPi st (bea A 2 M0,
{12 i) os NP SRS GER o CRNECEL MDY coPEP! e heRIchRL o120 one
i nform ngoyRict132138Ngohke ity 88 £LhfSHhindZ¥PneReeping control unit
10 180.
The singing unit 126 is driven by the driving circuit 126D
under the control of the watch control circuit 135 and informs
a user of the state of the wristwatch-type electronic device
10D by a buzzer or an electronic beeper.
15 The vibration informing unit 127 is driven by the driving
circuit 127D under the control of the watch control circuit
135 and informs a user of the state of the wristwatch-type
electronic device 10D by vibration.
. The light emission informing unit 128 is driven by the
20 driving circuit 128D under the control of the watch control
circuit 135 and informs a user of the state of the
wristwatch-type electronic device 10D by light.
The display unit 129 is driven by the driving circuit 129D
under the control of the watch control circuit 135 and displays
25 various information.
The external operation inputting unit 130 is for users’
performing various operations and informs the state of an
operation to the watch control circuit 135.

The standard signal generating circuit 132 generates



light emission informing unit 128 and itg' driving circuit 128D, a display
unit 1280MPPIS griving circuit 129D, an external operBEHBRUM4SYt ti ng

unit 130, an oscillator 131, a standard 5 signal generating circuit 132, a
battery 134, and a watch control cid%uit 135. The driving circuits 126D,

127D, 128D, and 129D, and the standard signal generating circuit 132, and
t he watvedricons r eltandadxili s ibdalcobakiedut én arcienf @s@iNg/ddivikegpigigiont r ol

unit 10. 180. The singing unit 126 is driven by the driving circuit 126D°
under tdenemated|bwfan heseibltatoonlBdl andr oukputds thed siigharlnto aheser of
the state of the wistwatch-type electronic device 10D by a buzzer or an
el ect r ot kclbergretrol se¥peuditbd@Si-on informing unit 127 is driven by the
driving circuit 127D under the contro]l of the watch control circuit 135
and infornms FhfserPFLeRE sidde FURNEIGF | SARAVERG y ROV ecEPonitdr®evi ce
10D_by vibratjon, , Tge li,ght em ssion ipformng unit 128 is driven by the
20 B PR e REeRa: COREZBOEREE T8Ot Hehd A me i IRAE e ¢ 135
and i nfqQrmng. er__of % %{ % | §t. tc%— A el ect.roni,c device
100 by HevaRHtEon 1pras iy Gk 127, AT R NBS o R bE R oD
under the Copg ol (Al WISNAL POt {9h, Chbalithel I A0 L1 SBhRY¥ 1ty var! ous
I nformati on. The external operation Inputting unit 1 'S I users
per f or idish M PUen PLEL8D.OoNs and inforns the state of an operation to the
watch control circuit 135. The standard signal generating circuit 132
generates WD 01/92970 PCT/JP01/ 04539 59 various standard signal based on
the oscillation signal
10 [(5.2] Operation of the Embodiment
Next, an operation of the fifth embodiment will be
described. The operation of the present embodiment follows the
flow chart shown in Fig. 20 as in the above fourth embodiment. -
The watch control circuit 135 of the wristwatch-type
15 electronic device 10D, by always monitoring whether carrier
is detected by the carrier detecting circuit 173, determines
whether it has received polling signal transmitted from the:
external transmitter-receiver 90 by an asynchronous protocol
(step S2). In cases where the wristwatch-type ‘electronic
20 device 10D is away from gate G, so that the wave from the external
transmitter-receiver 90 does not reach the wristwatch-type
electronic device 10D, the result of the determination in step
S2 turns to be “NO” and the determination is repeated. At this
time, the wristwatch-ty_pe electronic device 10D is in a standby
25 state and performing a time display operation. Purther, when
the wave from the external transmitter-receiver 90 does not
reach the wristwatch-type electronic device 10D, power is not

supplied to the IC card unit 179 of the wristwatch-type

electronic device 10D.




generated by an oscillator 131 and outputs the signal to the watch control
circuit 13WO0MHMattery 134 supplies driving power to t hePCHIPO1/04539

i nform ng/tinmekeeping control unit 180, the singing unit 126, the
vibration informing unit 127, the lighgoem ssion informng wunit 128, the.
di splay unit 129, and the external operation inputting unit 130. 10 (5.21

Qperation of thgyERDGH &R BINOXbas8BsYLEST %Pérttﬁef'if%‘; F.P' D8RRt Wil |

be described. The operation of the present enbodi nent ows the flow

chart showhe rii1y.sPde as6fi Bhbh@rakewe ety dnsk tEskiic Tagvivakch ogont r ol
circuit 135 of the wistwatch-type 15 electronic device 10D, by al ways
nmoni t ori nglesa heo cehei eXoop S ateterniacd 9By {Régcar2) erofletaect ergenadui t
173, determnes whether it has received polling signal transmtted from
the extetmramsmidisnd {tereiesei v 90styp anShbynchhenowsiptwabebl- typst ep
S2). In cases where the wistwatch-type electronic 20 device 10D i s away
from gat eedecdgomist defel Gf\A0T rfmﬁqlfﬂa he ceparunieahiant rapgeeedi wve 90
does not reach the wistwatch-ty el ectroni c device 10D, the result of

the det er REYEERGH Fﬁa’éFEﬁttS? ﬂ-’GFﬁévte(f PR~ " N9 agrgPihe d’é’clelr‘tﬂ%ﬁtigéﬁll s

d t h h h- I d
<t Bnaby  2570Mathe, A CREPRdr FFAG R LCRE BER AT ogs A8 BRCCRIFENBY, tHen

the wave LouLe, gxtelnaly %@gﬁw%gﬁlg 858L451 90,4005 1 ee%rs%aspﬁh@e

wri stwat ¢ typeeecfronlc evi c I S not elC
card unit ,4¢9 afgdhe Wehat Yalkeh tddr sl eEifQﬂiE 48y %é‘zo&y V\ngi'z?%%gm

PCT/ JP01/ 04539 60 Then, when a user passes gate G (refer to Fig ) and

bringso tbkentireh sidaaal sthe Wei shephehtbyprechestiagi 6ideviec126B to
level YH” and stops time display {step S3). TFurther, when the
wristwatch-type electronic device 10D enters the communication
range of the external transmitter-receiver 90, high-freguency
current that flows through the antenna 171 by receiving data

15 from the external transmitter-receiver 90 is rectified by the
power circuit 172, and power obtained as a result thereof is
supplied to the IC card unit 179. The IC card unit 179 operates
on the power and performs data communication with the external
transmitter-receiver 90 as follows.

20 First of all, the external transmitter-receiver 90 and
the IC card unit 179 perform mutual authentication, and the
external transmitter-receiver 90 confirms the ID number NID
of the IC card unit 179 (step S4).

To be more concrete, the control unit 93 of the external

25 transmitter-receiver 90 transmits an ID information requesting
signal for requesting the ID number NID of the IC card unit
179 through the transmission circuit 94, the high-frequency
circuit 96, and the antenna 97 {(refer to Fig. 2).

The power circuit 172 of the wristwatch-type electronic



close to the | oop antenna 97 (Fig. 2) of an external transmtter-receiver
90 (st epVEAYI29e wristwatch-type 5 el ectronic device 1STEROUP4S3E e
comuni cation range of the external transmtter-receiver 90. As a result;
polling signal fromthe external trednsm tter-receiver 90 is received by
the antenna 171, and a result of the determ nation at step S2 turns out
"YES'. deheowatidD aoedtDEiesr aliterhd% insecinranngest 101698t tRkovwiginal S to
be output to the driving circuit 129D to level "H' and stops tine display
(step 33e ambering 1Mhevhdhereorivinat thetypgnalecfoensupgdy ¢te tH enters
the communi cation range of the external transmtter-receiver 90,

hi gh- f léquard uie reh?-that fl ows through the antenna 171 by receiving
data 15 fromthe external transmtter-receiver 90 is rectified by the
power circui TRE7ASEdepoddlafing nedrsuily (g4 fempardaitsss thepdM ed to

the | C,card id 179. The | C d it 179 t , th d
per Por A LRATR AR APERERATH Rt S, RUFPUER, RAFTHET - FeL8: DBR 90 as

(ol v gt eI PO TS s 0 ol e 1€

card uni P ual aut’hentrcation,

L1 ansiidd &lad P ek o POc £0B01 EM 79N s WP YD M OF #88 Efofidtflauni L 179

(step $4). To be nore concrete, the control unit e externa 25

t r ansMpdrivd BOei Ve m8fobyany®,t Sardd) dbpREST BBt itkd resiesbanatingnal for
requesting the 1D nunber NID of the IC card unit 179 through the

transmcistioani i 178 trassuikas lvmhdétaqbD@mXcycorrespohddfg and the amt enna 97
(refer to Fig. 2). The power circuit 172 of the wistwatch-type el ectronic
WL 01/ 92k PEID] POThe453R magiu beyine cEOR wide 75 per&otrasnamphj toder ent
that flows through the antenna 171 when recei vi ng the signal, for supply
to themodulation of the transmission data DTX and transmits response
signal corresponding the ID number NID as transmission signal
through the antenna 171 to the external transmitter-receiver
90.

15 When the ID number NID is identified at the external
transmitter-receiver 90, data 1is exchanged in the same
procedure as the above, the data being actual data required
for identifying incoming and outgoing users (step S5).

When t_he data exchange is completed, the central control

20 circuit 125 writes necessary changes in flag and data of
remaining values of the prepaid card after the used amount is
deducted in the non-volatile memory . 178 {(step S6). When the
data writing is completed, the IC card control circuit 177
enters a standby state.

25 Because no more carrier is detected by the carrier
detector 173 once the data exchange is completed, the watch
control circuit 135 changes the control signal S again to level

“L,” so as to light the liquid crystal display panel 129A (step

s7) .




| C card unit 179. The ASK denodul ating circuit 174 denodul ates the ID 5
i nformati oWOr®@§a¥st i ng si gnal and out puts recei ve data DRECHIRME4IIndi ng
thereto to the IC card control circuit 177. The |1C card control circuit
177 reads an I D nunber NID fromthe ngg-volatile menory 178, and out puts
to the ASK nodulating circuit 175 transm ssion data DTX corresponding to

the 1D 10 numbeqyBhD (Hae yASKHTRUUL SEANG G bl SuBSHLUSDA e

nodul ati on of the transm ssion data DIX and transmts response signa

cor r esponghiz @kt Q@gh@l“éﬁhe{zi%tlﬁé Td 2BSE §ﬁ&@”1'$§\9/\ﬁf19éad§ @M%ﬁd@:é’d‘t enna
171 to the external transmtter-receiver 90. 15 en the ID nunber NID is

i dentifi edldng #etBXtRE NHd ta loxRhHgdse ErofC Eh¥aioPOvo Tt A1 & Sne¥shpngegl i n
the sane procedure as the above, the data being actual data required for
i denti fyi nrioughmithe Ot cawidy@iond rvdercs Ycatiap 155) andhertdres ddiean edecheange
I's conpleted, the central control 20 circuit 125 wites necessary changes
in flay akdMddpatoshownhui Mhepn vdheevascht fenprepattrewt t.1¥% eontdrwlised
amount is deducted in the non-volatile nenory. 178 (step S6). Wen the
data witithg AFizdme elasuitthd290 based om thie aeaduidptarrndedispd ays
standby state. 25 Because no npre carrier is,detected by the carrier

detector Fhe spdatatk 4Rk AR FRIRBnPPEEA2% he watch control

circuit 135 changes the control signal S again to level fr "L" so as to
light the liquid crystal display panel 129A (step S7). is 9 WD 01192970

PCTI JPO1/ %5%? ﬁ%ects of the Embodiment

10 As described above, also in the present embodiment, the
suspension of a display operation at the display portion during
a data communication prevents the noise from the display
-portion from affecting the data communication. Therefore, it
is possible to inhibit the deterioration of communication

15 sensitivity and the decrease of a communication range, thereby
enabling to prevent communication errors.

Also, data exchanges at the IC card unit are performed
utilizing power of waves transmitted from the external
transmitter-receiver 90, thereby minimizing power consumption

20 and extending the operating life of the wristwatch-type

electronic device.

[5.4] Modifications of the Fifth Embodiment
[5.4.1] First Modification

25 While in the above description the device is configured
to detect through the carrier detecting circuit 173 that the
IC card unit 179 is exchanging data and displaying the updated
data at the display unit, it is possible to configure the device

to supply power to the IC card unit 179 only when a data display



Then, the watch control circuit 135 supplies power and clock signal CLK
with th&8/RAIY unit 179, reads data updated al ong wi tRCEHRSVEHEES
exchanges fromthe non-volatile nenory 178 through the IC card control
circuit 177 and stores themin a 5 S (not shown) . Then, the watch
control circuit 135 controls the driving circuit 129D based on the read

dat a anghtiisbayshe it dmtked bl e M i@ tHisY ani¥ni o 420 ffects
of the Enbodi nent 10 As descﬁi’bed above, &’gl so%i(&n'the jb%gilgsﬁ?p%%o%](ﬁdgent, '
the suapkreading datdi Spbaytbearaiivslatilbansthepyay7 PFdr Ryl a
data communi cation prevents the noise fromthe display -portion from
affecting the data communi cation. Therefore, it 1is possible to inhibit the
deterioration of comunication 15 sensitivity and the decrease of a
comuniBat4 A rgegendtMedéfjcadd®® i ng to prevent communication errors.

Al\s;g, data exchanges at the IC card unit are perforned utilizing power of
waves transnittt &S AR hedeKEELREA Oy r AeridaEhas cbei Gerfbguredetahy

i nim zj ti 20 t endi ng,the, ti li f f th
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updated data at the display unit, it is possible to configure & “devi ce

t 0 Supploy thanmiit sidi kEn@od elielctki? ehlbnathed @néalarehisBbay Ve :
01/92970 PCT/JP01/ 04539 63 button on the external operation inputting unit

1300 s cdpmrwitted 3 5afwbm ¢hei 1Y cdatdacdn broll el 1ount ¥ Al73t theough ¥1igA&1f or
dISpla%ine (£/0) when IC card control circuit 177 starts operating,
wherein the watch control circuit 135 detects the start of the
operation of the IC card control circuit 177 by a change in
the voltage level of the signal line (I/0), thereby suspending
15 a display operation. According to this configuration, the
provision of the carrier detecting circuit 173 is no more
necessary, thus enabling the simplification of the circuit
configuration. Also in this case, it is possible to sﬁpply
power to the IC card unit 179 only when a data display button

20 on the external operation inputting unit 130 is operated and

to read data from the non-volatile memory 178 for display.

[5.4.3] Third Modification
A third modification and the following modifications can
25 be applied not only to the fifth embodiment but also to the
fourth embodiment.
In the above embodiment, since data communication is
performed with the wristwatch-type electronic device on the

arm, a user cannot see the display unit 129 at the timing when




[5.4.2] Second Modification 5 In the above description, the device is

confi gur edWO1/92¥0ect t hrough the carrier detecting circui RCHIRPINHEE? the I C
card unit 179 is exchangi ng data. However, instead of such a

configuration, it is possible to configgre in such a way as to transmt
sonme kind of electric signal to the watch control 10 circuit 135 fromthe

1C card cquboligne Bibbbddioha Yadialng btk Qeitiaied Goaath

control circuit starts oOperating, erei’n the watch control circuit

135 detectgdrhe #bal th@k HBEsoRPCERL PnEfai 14 Lardb€ Y LRl relshadd 177
by a change in the voltage |level of the signal Tine (1/0 , thereby

suspendi ngfter thepwaytongr atff AhtaACLREEi R el G drhivio i1 gURenbeR, itdhe
provi sion of the carrier detecting circuit 173 is no nore necessary, thus
enabl i ng tdvensliat®d fi cation of the circuit configuration. Also in this
case, it is possible to supply power to the IC card unit 179 only when a
data ddspl ay butpwevaed.ohntsheyekemrsidh dhertatheneamaisoi mgchiata 3haits
operated and to read data fromthe non-volatile nenory 178 for_display.
[5.4.3] THilme MRk fdzka | exchanga brrpaefodiod daiton Hhdis hBOFBLPARI 1@

nodi fi cati ons .can 25 be lied not gnly to the fifth epbodinent but, al so
To he oM s R A1 66 1o st o bbb ekt the, FiBoqaigplay s
communi catjon i for with the wistwatch-type el ectrqnic _device on
Che e hian pRE BRfalhid AN HER a5 HBR ReTRkITR, RSt o
01/92970 PCT/JP01/ 04539 64 tine display disappears, but causing no

I nconveni ence to the wuser. For this reason, the tine display is set to be

resunggl  gfst @r, diher M4t NEbPf s @i @iémt o the non-volatile menory is
In the above description, the time display is suspended
until all the data exchanges and the writing of the data into
the memory are completed. However, in such a system where there
are so much data communication that the time for exchanging
15 data becomes too long, it is possible to alternately repeat
data communication and time display.
To be more concrete, it is described in the flow chart
shown in Fig. 24.
When a user passes through gate @ (refer to Fig. 1), the
20 user brings the dial side of the wristwatch-type electronic
device 10D close to the loop antenna 97 (refer to Fig. 2) (step
511).
On the other hand, the wristwatch-type electronic device
10D determines whether or not it has received polling signal
25 from the antenna 97 of the external transmitter-receiver 9¢
{step 812).
In the determination of step 812, when polling signal is
not received (step S12; NO), the wristwatch-type electronic

device 10D enters a standby state, and time is displayed on



conpleted. 5 However, in a systemsuch that there are -so _nuch data that
time fo U ®change becones too long, it is possibl e RFIPOUMSIYure the
device in such a way that the tine display is resunmed before data are
witten into the non-volatile nmenory5 10 [5.4.4) Fourth Modification in
t he above description, the tinme display is suspended wuntil all the data

exchanggse andpdite oxystay aispheydaaadintizad he nenory are conpleted. . ]
However, in such a systemwhere there are so nuch data comuni cation t hat
the tinme for Adsoharigl nghé5ddaeamioadien tob bbap, S22, swipesspbla ing
alternately repeat data conmunication and tine display. To be nore

concr etsdgnal iis gesediviedd (skephE1Ri;o¥EEMhar theswathahi pofityol2dirghdie a user
passes through gate G (refer to Fig. 1) , the 20 user brings the dial side
of theldd EPﬁéﬁgﬁ-?%Er%?-e%‘tng & tadn eutre tpdhe AxipHag gdpcadttenna 97

cl cttr 3P b8kt Ty S RE S p R S IR SRR (B 8830l |1 ng
PLImal 25 PR sF of WO, AR DR EFERLVER o0
S 301 bk, chlecteitaatnd kg SheRIINIE off i pEE SR oL
the |i qied qutestial bl éYed@pnehel%8Ach ARt ddl tdierdel €7 19l eReaf Step.
512, when polling signal is received (step 512; YES), the watch control
Ci rcui tin €Bé saitaiges dadat tvto s goal vBlhtile wempny (ot Rthodm)vi(Bgedi rcui t
10 Ss15).
The writing of the data is completed, the watch control
circuit 135 again changes the control signal 8 to level  *L~”
to make the liquid crystal display panel 129A a light state
and resumes time display (step S16).
15 Then, it is determined whether all the data have been
received (step S17), and when all the data have been received
{step S17; YES), the procedure ends.
On the other hand, in the determination of step S17, when
all the data have not been received (step 817; NO), the routine
20 again gdes back to step 813 and repeats the same procedure.
In the present modification, although data exchange and
time display are alternately repeated, the time during which
time display is being suspended by the data exchanges is short.

Therefore, a user can perform data communication without being

25 aware of the time display being suspended by data transfer.

[5.4.5) Fifth Modification
In the above description, the operation of the driving

circuit for the display unit is suspended when a display




5 129D to level "H', thereby suspending. tine display; (ste SlS@i.
Subsequent WP 01#2%8,t of data is transmtted and recei ved ’(8’!‘/&91 %9 When
the transmtting and receiving of a part of the data is conpleted, the
watch control circuit 135 wites in thBe subject data into a non-volatile
menory (not shown) (step 10 S15). The witing of the data is conpl eted,

the wat ch ggi¥atGlon G ¥ Cthé é§§?§§@' In¢hangesulsPpenud . Oho%esdal, S i d evel
"L" to nmake the liquid crystal display panel 129A a light state and
resunes tipossdiltd ayo (SdejbHd6he 15nglitnofi Brividet eomtied wietzr st the
data have been received (step S17), and when all the data have been

recei ved destteplSlifig WER dzinelny edevturict endsir tbrent hehet wartdbaren tino X he
determ nation of step S17, when all the data have not been received (step
517; NO) cimeaitopamde 20nfjaurahee Facikta sosttap ISthrovgly @psamd ndie
sanme-:procedure. In the_present nodification, although data exchange and

tine dPspPHPIHAR Ateredt B2 regee¥edsueheasi RENYaRANGOMNni dFidiming Sl ay
i s being suspended by the data _exchan Ther ef or a user

A hort. 1, ,
can per f ofthd&RE F A3 onME Thou %zé%ﬁeif%r R\R&ls_éfb_(}fe ttﬁecppﬁggd’irsepl ay
berng SUSRENed by LA L A0Sh8Ee kS S) L1 ML SALL0n i e bove

descripti e oper n “of rving i spla t is

suspended tﬂéefi)o%sdéiﬁ{& aé/jaygr_gg/ggQngFg‘;rFégEgélgggggitQG operation at the

di splay unit is suspended. wever, | ssible to inhibit the input of
driving control signal for controlling the driving circuit. Further, the
wat ch control <circuit can be configured so as to control through a contro

5 proge am(st.ar.ed igisecHewedyfbegtios RAM and ROM utilizing a
In the above description, a description was not given as
to the format of a bi-directional radio communication, but any
format can be used if a local communication within the range
of one to ten meters can be implemented. For example, a
15 communication protocol such as Bluetooth using the radio

frequency band of 2.45GHz can be used.

[5.4.7] Seventh Modification
In the above description, a wristwatch-type electronic
20 device is described for an example of a hand-held radio
communication device, but various embodiments can be conceived
such as a necklace type and a pendant type that can be put on

by a user.

25 [5.4.8] Eighth Modification
In the above description, it is assumed that control
programs for an external transmitter-receiver and a
wristwatch-type electronic device are installed in a ROM or

a RAM in advance.



m croprocessor _unit (MPU). It is also possible to confiqure in such a way
as to | MW he input of a boosting clock of the booRGHFOUP4S3%it of the
driving circuit. 10 [5.4.61 Sixth Mddification In the above description, a
description was not given as to thé&Zormat of a bi-directional radio
communi cation, but any format can be used if a |ocal communication wthin
the range ofHowedry tian ietwiss iBle beoi 9PbLELBLRErolOproydaMse ird al>5 . |
comuni cation protocol such as Bluetooth using the radio frequency band of
2. A5GHz egmrdimg st i §l . dagdbbevefit it dbilngi cahkbenll proheanizovactese i ption,
a wistwatch-type electronic 20 device is described for an exanple of a
hand- heintical odigbamincdading devéeni - pandugitiogu snegwdxyli n€Pi sCaR ,be
concei ved , such as a necklace type and_a pendant type that can be put on
by a usbrgital [S‘?ﬂ?%fltﬁgﬁtlﬁki\/bé?‘f‘?batPBH'FﬁW%e(QﬁéBCN ptP¥R- it is
assunmeq that coptrol prograns f n_external transmtter-receiver and a
' wrigt m&ﬁ?@pegﬁ?%ﬁ?rome O i cgﬁ\éﬁéﬂuﬁifal PRIRGFY WA 0L adiRAEMS n "
advancae. 297 0 4 Ho er,.it .S _possjbl e to store
%néﬂ@iﬂﬁé ?n%éa%%rée%%?#gbégrzdi%)ca%gél ot s%?' ng nt r 8 rograns

control "progra _ _ _ _
ST, S athphs Rehill ¢ Berh ATBNUGIYL SIRe SO
Menory iHMAIRAMEe N@EREr61 Oprbehandl SkS a ntaids NgrSwFRERBE 8- RBI 631 (MO).
and mni disk (MD); and nagnetic disks including a hard disk and flexible
di sk, tRAM)i nsiml | thbe estteralalpr ogramwsmidtarkheeel vierewdi abig REMeor
10 wrisﬁwatch-type electronic device through an appropriate drive
device so that the MPU controlling the - external
transmittér-receiver or the wristwatch-type electronic device
operates based on the installed control programs.
Further, it is possible to get control prograﬁs delivered
15 to the external transmitter-receiver or the wristwatch-type
electronic device through a network such as the Internet, a
private line (radio or cable), and a public line (radio or cable).
In this case, the delivered control programs are installed in
a - memory - (rewritable ROM or RAM) of the external -
20 transmitter-receiver or the wristwatch-type electronic device
so that the MPU cpntrolling the external transmitter-receiver .

or the wristwatch-type electronic device operates based on the

installed control programs.

25 [6] Sixth Embodiment
Although a watch with a built-in compact low-profile -
contactless IC card has been invented, if a user wishes to take
advantage of such a watch, it is uneconomical for the user to

purchase a new watch in addition to the hitherto used watch




RAM in the external transmitter-receiver or in the 10 wistwatch-type
el ect r oni cW@RI92¥Ot hr ough an appropriate drive device so ?%W’H@’K/PU
controlling the external transmtter-receiver or the wistwatch type
el ectroni c device operates based on tée installed control prograns.

Further, it is possible to get control prograns delivered 15 to the

external thanagkkt 8hsl 8eenYa6ify .t NGiNEeStWRL 6at ¥RBcheh8ChbENLapHBYILCE
through a network such as the Internet, a private line (radio or cable),
and a pubbifcsbppertiag @ ebntakk@kss Iicnchitids foageiochhe tielrevhaedbeent r ol
prograns are installed in a nenory .(rewitable ROM or RAM of the
external 20ptrohhem that-tlkeaiser’ Drowrheratrals beatonlest ypelehgetrr aaecudevi ce
so that the MPU controlling the external transmtter-receiver or the

wri st wat ch-t ypeInl eonsdderadehdceobpébst esbdegenroblems, ithe abredendntrol
programs. 25 [6] Sixth Enbodi nent Al though a watch with a built-in_conpact
| ow prof i eBbogdmeatt has an chbiarh dfaprpEédinganpddo devicador vrsEaSst o

t ake advagt,a e of such a ,watch, it is uneconom cal_ for the user t
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01/92970 PCT/JP01104539 .68 the u has. bgen using. Since the old watch is
not capabls‘app&rg's&%ﬁorctolnhtgacé:lcecﬁﬁﬁlceas]%dlél%%gﬁo?mction, t here has been
a problemthat the user's own watch becones no | onger useful. in
consi deration of the above problens, the present 5 enbodi nent has an

obj ect of [preyi @RGad 1 adnFidaMAa dPr wat ches which enabl es the user's
presentl|y-owned watch to easily support the contactless IC card function.
10 Fig. 25 is an exploded perspective view of a watch 201
with respect to the present embodiment.

The watch 201 comprises a watch body 210, bands 220 that
are attached to the both sides of the watch body 210. A radio
device for watches {hereinafter will be referred to as radio

15 device 230) is inserted between the twelve-o’clock side (top
side) of the watch body 210 and the band 220, thereby composing
a part of the watch 201.

The watch body 210 comprises a watch case 211 which

contains a watch function (not shown) and a mounting portion

20 212 that is formed protruded to top and down sides {(in the
direction of twelwve and six o’clock) of the watch case 211.
The mounting portion 212 comprises a pair of projecting
portions 213 protruded from the watch body 210, and an engaging
hole 214 bored at a predetermined position on a mutually-faced

25 surface of each projecting portion 213. The point of a spring
bar 261 is engaged to each engaging hole 214.

The band 220 is made by connecting a plurality of links
221 in a chain, each link being made of metal materials. Also,

of these links 221, a link 221 c¢lose to the watch body 210



[6.1] Overall Configuration 10 Fig. 25 is an expl oded perspective view of a
wat ch 2WO 02 respect to the present enbodi ment. The \ﬁ&ﬁ?"y@‘ﬁ:’%orrpri ses
a watch body 210, bands 220 that are attached to the both sides of the

wat ch body 210. A radio device for ggatches (hereinafter will be referred
to as radio 15 device 230) is inserted between the twelve-o0'clock side (top
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the watch 201. The watch body 210 conprises a watch case 2

cont ai s ddigind W timn (9o Wz@nﬁi@hmugéhéﬁraﬁﬁhigoﬂol@ 2% that
I's formed protruded to top and down sides (in the direction of twelve and

si x 0" amadyglwiwhileh vhkcspebag R4:d4d 26Mhd snavaiwnngapard 1dmk2hdua®ilig ses a
pair of projecting portions 213 protruded fromthe watch body 210, and an
engagi npithd 25 2dro bondddavna tivee ddthmmisicde pofi thenldinkabodyuddy - f aced 25
surface of each projecting portion 213. The point of a spring bar 261 is
engaged to each engagi ng hole 214. The band 220 is rade by connecting a

plurality of links 221,in a _chain, each |ink being nmade of netal
mat eri A6 21a RPLigErakicr pPEnkhexFatch RakioBe¥igee288 the watch body
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radi o device 230 wll be described based on Fig. 25 to Fig. 28

10 210 and the band 220. The radio device 230 comprises a
rectangular casing 231 made of insulating materials (for
example, resins materials such as plastics), a body side
mounting portion 232 protruded to one side of the casing 231,
a band side mountiné portion 234 protruded to the other side.

15 Also, the surface of the casing 231 is colored with the same
color as the band 220 by means of coating or printing, thereby .
preventing the aesthetic value of the watch 201 itself from
being detracted.

The body side mounting portion 232 has a penetrating hole

20 233 through which a spring band 261 is drawn, and the band side
mounting portion 234 has a pair of projecting portions 235
protruded from the casing 231 and engaging holes 236 bored at
a predetermined position.on a mutually-faced surface of each
projecting portion 235.

25 The body side mounting portioh 232 of the radio device
230 is attached to the mounting portion 212 of the watch body
210 by a spring bar 261, and the band side mounting portion

234 of the radio device 230 is attached to the mounting portion

223 of the band 220 by a spring bar 261. Thus, the radio device




The radi o device 230 is nmounted between the watch body 10 210 and the band
220. The ™MQPHIW& i ce 230 conprises a rectangul ar casi ng PEFAPREMEYT
insulating materials (for exanple, resins materials such as plastics), a
body side nounting portion 232 protruyded to one side of the casing 231, a
band side nmounting portion 234 protruded to the other side. 15 Al so, the
surface 0334 hef 3 MG LAY 15 LAHUED Wvided S ¥R cnCBLAY 830t &R8dDERE 220
by neans of coating or printing, thereby preventing the aesthetic val ue of
the wat chb20d 2266eb¥ &raBerheicherddir agfaed inthadabBa Silke dentietPepsrtion
232 has a penetrating hole 20 233 through which a spring band 261 is
drawn, andcthsrdafdnscden touat wegrper towan wddclhas a pair of projecting
portions 235 protruded fromthe casing 231 and engagi ng hol es 236 bored at
a predet er m nechXsrsi tasowbownainuFigl | 36 famd Figur RIcetbereath provided ¢
projecting portion 235. 25 The body side nounting portion 232 of the radio
devi c& 280 decernedabingoresl DUNEIRRPPRROFADIDIA FoRtaGhienshbbdy 210
by a spring bar 261, and_the band side _nountin gort,i on, 234 of the radio
devi ce 2382F4 244 d@%e¥idd PRARITARS bpfd??’i’bang"f ¥) igpihgr capingatil 220 by
a spring bar 261. Thus, the radio device 5. ' Cc) 192970 PCTLJP0O1/ 04539
70 230 ca?® e"“’féa%};?‘T‘i/”i"%s%‘{:J CERE A S ER BT e E#’Bo%ig'}z’l% SRECTRE PYahd 220
by a userco{,gfrﬁg)g enabling to add the contactless |1C card function to a
user's own watch?’ Al so, as shown in Fig. 26 and Fig. 27, there is provided
5 an acconmodatpfig I ooN 287 fHr RACRAIMRAd i & HUNAES | 68 |1 e GBF £ 240
(as will be described hereinafter) in the casing 231,

10 configuration of the contactless IC card 2490.

The contact IC card 240 comprises a film board 241, a
double winding loop antenna 242 ‘made by pasting copper foil
thereon; a tuning capacitor 243, and an IC chip 244.

In order to enhance the antenna efficiency of the loop

15 antenna 242, it is preferred to have a larger loop area of the
loop antenna 242. The communication guality is enhanced when
the IC chip 244 is placed outside the loop antenna 242 if the
space allows, thereby extending a communication range bei;ween
the radio device 230 and an external communication device.

20 The number of turns for the loop antenna 242 is about
several turns when the short-wave frequency band of 13.56 [MHz]
is used for communication, and about several tens of turns when
the long-wave frequency band of 125(kHz] or 134 [kHz] is used.
Because, for a loop ant;enna of several tens of turﬁs, it is

25 difficult area-wise to form a loop antenna 242 with a copper
pattern on the £ilm board 241, a solenolid loop antenna 242 may
be configured by winding a copper wire and the like
perpendicular to the diameter of the loop. Further, in cases

where the microwave band of 2.45[GHz] is used as communication



and an g&em n of the accommodating room 237 is covered b cover 238.
Fig. QRO ock di agram showing an electric 10 conf¥ P&E’P‘!ﬁ?s’of t he
contactiess | C card 240. The contact |C card 240 conprises a filmboard
241, a "double wi nding | oop antenna’742 nmade by pasting copper foil

t hereon; a tuning capacitor 243, and an IC chip 244. In order to enhance
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a larger loop area of the |oop antenna 242. The communi cation quality is
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radi o devi ce TI89 Ehdchip eRéér pANPRiGemIM (tadbhf Hevi cdreRd tTRA Snufidser of °
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forma mcrostrip antenna on the | m board 241. The I C chip 244 conpri ses

a rectiféPereedcuitb Z%sfosp/_gsner@cmﬁgrfiérw 2@ Yol tBge byetrEorinfiridg

received: signal, a 5 standard signal generator 246 for generating

st afdarseciatkparghdklf compagmbl ¢l dsdeisdulcamre Xtifoisr bdeween! atheg

Slgnal’demodulator_21.1.'7_ and the modulator 248, a central comntroller
250 for controlling each unit, an encryption processor 251 for
encrypting and decrypting data, and a non-volatile memory 252
for storing data.

15 Further, the standard signal ' generator 246, - the
demodulator 247, the modulator 248, the central controller 250,
the encryption processor 251, and the non-volatile memory 252
constitute a driving unit A driven by driving power output from
the rectifier circuit 245.

20 The rectifier circuit 245, upon receiving induction field
as .signal from an external radio device (for example, a
contactless automatic ticket gate) through the loop antenna
242 and the tuning capacitor 243, outputs driving power
obtained by rectifying the signal to the driving unit A.

25 Further, the rectifier circuit 245 is made of diode, thereby
outputting driving power of half-wave or full-wave
rectification. This enables a contactless IC card 240 to drive

the driving unit A without having a power source.

The standard signal generating unit 246 generates




a nodul ator 248 (RF unit) for perform ng nodul ations, a seriaI/ParaIIeI

bi - di rect | WRM/RYAverter 249 (hereinafter referred to as R PEEENerter
249) for performng 10 serial/parallel or parallel/serial conversions

bet ween the denodul ator 247 and the mpglul ator 248, a central controller
250 for controlling each unit, an encryption processor 251 for encrypting

and decrygihh@adat @102%d 3 - VA G 1 S dBFERY Ve ZPdal fORr 86 8R1 BHedabap 15
Further, the standard signal generator 246, the ~ denodul ator 247, the

nodul at or aB¢8nnhh@eenihal thNtt@hieg 23Qaciltlesr €23y yRhEOMWMCESS@he?51,
and the non-volatile nmenory 252 constitute a driving unit A driven by

driving pgeeeratiefluisibnad tHdeheadddirdl cédwtidlPdb. 2580 The rectifier
circuit 245, upon receiving induction field as signal from an external
radi o devi ce. (The demaihlatar 24htdarddds: tas ceaeilved skgnadatkyoughough
the | oop antenna 242 and the tuning capacitor 243, outputs driving power
obt ai nfed Bherkeer pptegmahd43igpfhthectyning Gagatitay 242, 2md mhye AR/ PSt he
rectifier circuit 245 is made of diode, thereby. outputtjng drivin Romer
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converg er c3d9egeayepis, t fer deuPsiLy et Hd gadlingntaphaialdek43 and the
loop antenna 242.
The SP/PS converter 249 is driven based on the standard
clock signal output from the standard signal generator 246.
The central controller 250 performs wvarious types of
15 control based on the standard clock signal from the standard
signal generator 246 and has a CPU, RAM, and ROM (none of them
is shown). The ROM stores control programs for performing
various types of control, parameters, and so forth. The
central controller 250 exchanges data with a demodulator 247,
20 a modulator 248, and the encryption processor 251.
| The encryption processor 251 encrypts non-encrypted data
when receiving them, and supplies the encrypted data to the
non-volatile memory 252 as well as decrypting data read from
the non-volatile memory 252 under the instruction of the
25 central controllier 250, for supply to the central controller
250,
The non-volatile memory 252 is configured by, for example,
EEPROM, and writes decrypted data supplied from the encryption

processor 251 as well as reading out stored data under the



signal for output to the central controller 250. The nodul ator 248

nmodul at B Y9%2%9ni ssion data fromthe central control | er PCISBOVHRO o1 o
converted into serial data through the SP/PS 10 converter 249, for supply-
to the tuning capacitor 243 and the73l oop antenna 242. The SP/PS converter
249 is driven based on the standard clock signal output fromthe standard

si gnal jaererRitior?4Ps tHBecefbirhdl cortivlisr 25§, perforns various types of
15 control based on the standard clock signal fromthe standard signal

generator 246 and has a CPU, RAM and ROM (none of them is shown). The ROM

stores control prograns for perform ng various types of control,

par anetiér-¢] Omematcionth. The central controller 250 exchanges data with a

denodul ator 247, 20 a nodul ator 248, and the encryption processor 251. The

encryption pﬁ@c@B%é‘Ft’éQP eﬁc‘F%tpéfqm‘é@@&%ﬂﬁié@B%ﬂﬁ-llAﬂ?@ndﬁéG@ﬁ-haﬂg t hem

and 5“%?"65 the encrypted data to the non-volatile nenory 252 as well as
%ﬂf%ﬁﬁ %%ad from the non-volatile nenory 252 under the
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of the present "'enbodi nent will be descri bed herei nafter central
controlan@ 2R Qiinide €@phactbess4BCaod ¢l JLE£IVES dabhlifkam GASK or

FSK) nodul ated polling signal by
10 specified memory address. The parallel data read from the
memory are then synchronized to transmitted modulating signal -
into parallel-serial (PS) conversion, and the converted data
are output as serial transmission data. The modulator 248
modulates the transmission data and changes the resonance
15 frequency of a tank circuit comprising the loop antenna 242
and the tuning capacitor 243, thereby transmitting the
transmission data to an external radio device.
On the other hand, the contactless IC card 240 needs no
battery because all necessary power is supplied from an
20 external radio device and also because non-volatile memories

such as EEPROM and ferroelectric memories are used for a data

memory.

[6.4] Intended Uses of the Present Embodiment

25 The present embodiment enables a user to use the radio
device 230 of the watch 201 worn on the arm, for example, as
a train ticket, which eliminates the need for the user to be
bothered taking out a train ticket.

Additionally, in the present embodiment, the radio device




detecting the magnetic field induced by the | oop antenna 242 and the

t uni ng cap™® @14297%43 and reads parallel data froma 10 speR¢CTARIOMBApr y
address. The parallel data read fromthe nenory are then synchronized to
transmtted nodul ating signal into pagallel-serial (PS) conversion, and
the converted data are output as serial transm ssion data. The nodul ator
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of a tank circuit conprising the | oop antenna 242 and the tuning capacitor
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device. On the other hand, the contactiess IC card 240 needs no battery
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Enbodi ment 25 The present enbodi nent enables a user to use the radio

devi ced 23@adich hedwaRdR - 20Thwey nibrhadnmes mogablex difpledsuxrs rglimbdien
ticket, which elimnates the need for the user tqo be bothered taking out a
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transmitter-receiver.

It is also possible toutilize the watch 201 with the radio
device 230 as a prepaid card. It is assumed in this case that
information on remaining value of the prepaid card and the like

15 are stored in the non-volatile memory 252 in advance and that
an external communication device is provided at the cashier

. of shops.

When a user purchases a product in a shop, a salesperson
at the cashier enters the amount of purchase for the product,

20 and data exchanges are performed between the non-volatile
memory 252 of the radio device 230 and the cashier communication
device when the user brings the watch 201 close to the
communication device.

This radio communication transmits the information on the

25 remaining value to the cashier communication device, and a
receipt is issued from the cashier. On the other hand, the
amount of purchase for the product is written into the

non-volatile memory 252 of the radio device 230. As a result,

the remaining value changes to an amount obtained by deducting



i mpl enmentation will be further ensured by an easy action of 10 hol ding the
wat ch 280 WP28Wer the antenna of the external transmit tRGURAVMSI2r . It is
al so possible to utilize the watch 201 with the radio device 230 as a
prepaid card. It is assunmed in this78se that information on renaining
value of the prepaid card and the like 15 are stored in the non-volatile
menor y tHe? dnowtly adE epapdhhBat. an external conmunication device is

provi ded at the cashier of shops. Wien a user purchases a product in a
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result, theremaining value changes 10 an arpun [ ting WO
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need to take out noney or a prepal card out o I n purchasing a

producta dxbdmkesaAd Pe8¥NeAt e1betrona d > y can use the radio device 230-
of the watch 201 5 on the armas a prepaid card. O her uses can be

envi si @ectte) wee i ofisthaysadsof dbivdee: 230) ndimtedlion denécealdfl poant ed on
the watch 201 can used as a credit card or an el ectronic noney;
10 is not restricted to a train ticket but as a 1ift pass for the
ski 1ift, an admission and ride tickets of amusement parks,
an admission pass for movie theaters, and various admission
tickets or ride tickets; and
3) further, the radio device 230 mounted on the watch 201 is
15 not restricted to the above mentioned uses but can be used for
various purposes to which a contactless IC card can be applied

such as telephone cards, library cards, medical records, and:

the like.

20 [6.5] Actions and Effects of the Embodiment
As shown in Fig. 25, the radio device 230 of the present
embodiment can be connected easily by a user between the watch
body 210 and the band 220, thereby providing a contactless IC
card function easily with a bhitherto used watch.

25 As a result, the user can continue using the hitherto used
watch to add the contactless IC card function to the watch
without unwillingly spending money for a new watch.

Further, the surface of the radio device 230 is colored

with the same color as the band 220, thereby using the watch




2) the use of the radio device 230 nmounted on the watch 201 10 is not

restrictedWo1829Main ticket but as a lift pass for the sRETHROAN4S3YN
adm ssion and ride tickets of amusenent parks, an adm ssion pass for
theaters, and various adm ssion tickejs or ride tickets; and 3) further,

the radi o device 230 nounted on the watch.201 is 15 not restricted to the
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ﬁpp@ﬁrgf.pggrespect to pregSent
invention will be described based on Fig. 29 and Fig. 30. The
characteristics of the present embodiment lies in that a band
is formed of a pair of strap bands and that a contactless IC
card is provided inside one of the strap bands. 1In the present
embodiment, components identical with the above-mentioned
components are given the same reference numerals, and the
description thereof will be omitted.

A watch with respect to the present embodiment comprises
a2 watch body 210 and a band 260 having strap bands 261 and 265.

The strap bands 261 and 265 are made of leather materials
or plastics such as urethane and silicon. One of the strap
bands 261 has a body mounting portion 262 on one end and a buckle
263 on the other end. The other strap band 265 has a body
mounting portion 266 on one end, and punch holes 267 are
perforated from the middle portion of its length to the other
end. The band 260 is attached to the watch body by fixing each
body mounting portion 262 oxr 266 to each band mounting portion
213 of the watch body 210 by a spring bar 261, thus forming
a watch.

A user engages the pin of the buckle 263 of the band 260

with one of the punch holes 267, with the watch wrapped around

[7]



Next, a_seventh enbodi ment with respect to the present invention wll be
descri hANPBHR8® on Fig. 29 and Fig. 30. The 10 charact HGEIR0HE4P t he
present enbodinent lies in that a band is forned of a pair of strap bands.
and that a contactless IC card is fmovided inside one of the strap bands.
In the present enbodi ment, conponents identical with the above-nentioned
conponaiies e, tNEeS WwBRrSAGE thef @a’iae smnehal armand the 15 description
thereof will be omtted. A watch with respect to the present enbodi nent
conprises alsathle ppdgertOembddambang 26€ohascBlesr 2p d@rd £H1 jand 265.
The strap bands 261 and 265 are nmade of |eather materials or plastics such
as ur etprowided withimrthOstrep themdt3Gh. 2 behnden 261 Figs. @ odshemount i ng
portion 262 on one end and a buckle 263 on the other end. The other strap
band 2&°0HRC B e¥RlyICneanti Ad0poromprizses oh veetangulandEpdmcboastdks 267
are perforated fromthe mi.ddle portion of its Ien h to the other end.
The® barfd Y60 ?sd%’tﬂf’éem‘{’&nlddnt%elcyﬁﬁ ﬂnESBVab)Mf% Xi I&%‘EthSPBGd:)l%Unti ng

tion, 262 d t t 213 tch body 210
by o e Aot % RS FATM RESTA ARk % UORISEa5RBREIERT Bk of 1 he

S’VESELié%amundf%*%%?‘éz%% A0 Bt atng PoB BECEHR, B8, Ridn dua’ T "

vat ch griddis HiMwd fnt BRakr SEeEheeeE%mbo&mm aCE%@ééﬁb‘Eecart%eZ“O' B

provided within the strap band 261. shown 1n Fig contact| ess
| C car diedHY impoign i i3esr o f aniFN®d amfuﬂéabom 2othctiegiputd @awdandi ng
| oop antenna 242' forned by pasting I'. copper foil on the filmboard

2410, R40Mmicag bepbitxedrt@4he strap band 261 by sandwiching the card
240’ in leathers if the strap band is made of two-ply leather
stitched together. If the band is made of one-play leather,
it is possible to paste the card by adhesives and the like or
to cover the surface.

15
[7.2] Effects of the Present Embodiment
The present embodiment enables a user to add a contactless
IC card function to the hitherto watch without purchasing a
new watch and by replacing the band of the watch to a band in

20 which a contactless IC card 240’ is contained.

[8] Modifications of the Sixth or Seventh Embodiment
[8.1] First Modification

25 In the above sixth embodiment, the outside shape of the
radio device 230 is made to the shape of a link, and in the
seventh embodiment, a contactless IC card 240’ is provided in
a strap band 261. However, the present invention 1is not

restricted thereto, but can employ embodiments such as below.




and an 1 C chip 244. The configuration of the IC chip 244 is_identical with
that of t hWOMRKHOenhodi ment; therefore, the description RGPS 11 be
omtted. The contactless IC card 10 240" can be fixed to the strap band 261
by sandwi ching the card .240" in leathgrs if the strap band is nade of
two-ply leather stitched together. If the band is nmade of one-play.

|l eather, it |isi1possishcird @nP@tbd & Fihe taar fadio T EH Y/ 8T oandy e Foldgr dr  to
cover the.-surface. 15 [7.21 Effects of the Present Enbodi nent The present
enbodi nrenbfeaaldetachaliey dtimpshapednéagcihgss71| €haar dahubet aataichdde
hitherto watch w thout purchasing a new watch and by replacing the band of
t he wat chtioo thebhandemrif0ofhitble glesst poritdon b€ thedwa4oh bedyoldtldi;ned.
[8] Modifications of the Sixth or Seventh Enbodiment [8.1] First

modi fi cat od 25cprtagdlassyECserrd prpydidesnen the singrekagrdpeasfinghe
radi o device 230 is nade to the shape of a link, and in the seventh

embodi fren@7la cdntlif &as9.cidal s prREible fuadded Goptackliesy JGRarssl.

However, the p .present_inventiop i s no resiricted theretq, but can enpl oy
enbod: menfSRglkiem o bns i e 8Te oSuRBe ek F oA (s Lo e Rézeiohs | b
Fig. 31, e radi o i 7 Y. formed of a detachable ring-shaped
casi ng 27 %Fhéﬁg@aéﬁﬁ?éﬁiéﬁﬁiégi%ﬁfthe outer rimof the glass portion of

the watch body 2304 p@Nd ot GOBEAELEESS. E6xCgrdkBEeyhgethOnidiss Ufgnshaped

casing 5 271. In thi's case, I S possi 0 add a contag{ ess I C card
function §atchepbayheahopevnedes Wad & das Gl ghtilke Bezshthetlhe 1c

ri ng- shaped casi ng 271.
10 card can be provided.
3) It is possible to attach a radio device to the band.
As shown in Fig. 32, the radio device 280 is formed of a casing
281 having two engaging lugs 282 engaged by being bent in the
direction of the band.220 to both sides and a contactless IC
15 card provided inside the casing 281.
Alternatively, the casing can be attached to the band by
providing a hole on the casing to draw the band therethrough.
4) A contactless IC card can be pasted to the band, or
on the glass surface of the watch body 210. In the case of
20 pasting on the glass surface, it is possible to make a film
board of transparent materials to be pasted so as not to hinder
the time display.
In the above l) to 3) modifications, it is preferable that

the casing is made of non-conductive materials because the

25 casing contains a contactless IC including an antenna.

[8.2] Second Modification
In each of the above embodiments, it has been described

that no battery is provided in contactless IC cards, but a



2) A part of a protector for protecting the glass of the watch body can be
made t oW MWy in which a contactless IC 10 card caf GAEB P Yed. 3) It
is possible to attach a radio device to the band. As shown in Fig. 32, the
radi o device 280 is fornmed of a casi”8g 281 having two engagi ng | ugs 282
engaged by being bent in the direction of the band 220 to both sides and a
cont acarxe i malp Sarprpvdieded i nside the casing 281. Alternatively, the
casing can be attached to the band by providing a hole on the casing to
draw t he band therethrough.. 4) A contactless IC card can be pasted to the
band, or on the glass surface of the watch body 210. In the case of 20
pasti nd 8t thighModifigetiont is possible to nake a film board of
transparent materials to _be pasted so as not to hinder the tine display.
In the aboveIB) epgh3PErfiier pbovie pRbqdinents of BRF2SE 1At MPWREAAG ng i s
made of non-cgnductiyve materials because the gﬁgéng ontains a

25
cont acPBEFAR 9 A8 PLRF ARETHhE2T L9 LeBNE rfiTae i RREPRPEach of

e conisS O 0 Sar! kel AR VIRGELEST phiBl S DUISEN1E ROV Oo0
be pr O;g'x%%ae{ $oth Ihkaaiwb&éfrie@{w@difbf%p*}i%{]e Eaek@*eoxaaemeﬂigggm s, the

case of nmounting .5 one radio device on a watch has been descri The
presentradity Fiviidie usdilad a@Skrealied chher ead, bRUhouhted RBSSI Hifghe
provi de both a radio device used for a ride ticket and another radio
devi ce watath .as Ia thédi taseal, da amebearuriided cnovehiiciglseandapehchhBet hi s
case, a user can ride on vehicles and purchase
10  products by performing radio communications between the radio
devices of the watch and an external communication device

without taking in and out money.

[8.4] Fourth Modification
15 The above radio device can be mounted not only to watches

but to other items. :




10 products by perform ng radi o communi cati ons between the radi o devices
of the wat WQWM9n external conmunication device without P¢HIEONE4BH and
out noney. [8.4) Fourth Modification 15 The above radio deV|ce can be
nounted not only to watches  but to otggr itens. is F.
01/92970 PCT/JP01/ 04539 80 CLAI M5 111111111111111111 1111111 CL ms
1. A hand-held el ectronic device compgiaghd@d: a cont act g Im”w,ﬂm!o
unit for performng 5 contactless data conmuni cation

transmtter-receiver; a power source, a display unit; an in or'mat% onl
processi ng unit mhich operates on power 10 from said power source, for
recei vi ng 1daaa Han@nsaidl elooot il €sdeebovuabmptiehngnit to display the
data on said display unit or process the data before displaying themon
said display usit coacictlpmmer soppigicahtipnl | umg tuni fof or peadeirmgnighe
power 15 source to supply power to said contactless communication unit at
| east Blur icogptaed less od date me commumsigation or ndiEBn  AcesSERgragilt
recei ves data fron1sa|d contactl ess communication unit. 20 2. A hand-held
el ect r oni $FARFIEE EEE “A8GHETn ¢l ai m 1,

a power source;

a display unit;
an information processing unit which operates on power
10 from said power source, for receiving data £from said
contactless communication unit to display the data on said
display unit or process the data before displaying them on said
display unit; and
a power supply controlling unit for causing the power
15 source to supply power to said contactless communication unit
at least during the period of time that said information
processing unit receives data from said contactless

communication unit.

20 2. A hand-held electronic device as claimed in claim 1,
further comprising a switch inserted between said power
source and said contactless communication unit,
wherein said power supply controlling unit conducts said
switch, thereby causing said power source to supply power to

25 gaid contactless communication unit.

3. A hand-held electronic device as claimed in claim 2,

wherein said switch is a transistor.



further conprising a switch inserted between said power source and said
cont act WAL Mhuni cation unit, wherein said power supplRCTEBRIP48B? i ng unit

conducts said switch, thereby causing said power source to supply power t-0
25 said contactless conmunication ugst. 3. A hand-held el ectronic device as -
clained in claim2, wherein said switch is a transistor. WO 01/92970

PCT/ JPQL/ Q33 ddneta G1B8RdoRSIA A ol corlevhes 33 ehalgpd in claim 1,

wher ei n sai ontacti ess conmuni cati on uni I nc es an antenna and a

hi gh- f r equengih e il isla i@ @6aEaRA: 1Y Rlohmumi da t Lol Ak thalnd 18] ££4 T(i C

device as clainmed in claim1l, wherein said contactless conmunication unit
has a cmsEamenaidta nhight frequegeyeratrag €| écknéeesdc eheretg.ecei ved from
said external transmtter-receiver and receives data fromsaid external
transmtter-receiver by the clock. 10 6. A hand-held el ectronic device as
claimed in claiml1, further conprising a power voltage generating circuit
for5 génerfathanfpeakd obeeigenicomlesiifitalas eebrimedf inncdails loxt er nal
transmtter-receiver through contactiess 15 communi catjon unit to supply

the gener at e¥35RRE™ $G L 5OMEGC ] 855 QammyicarioR dtbe e @ €3@%ki cati on

unit. 7. Aé ha‘__n.d- hel dte%egt ronic tg_zl.evi %Le} ac} %I aiurrg:d LN c!raicm 6 wher ein said
pom?irf\?gﬁri dge %EE‘U hg* AT T -1 ude r flﬁ a 7%’6’(?? &t eﬁﬁ‘f%‘?l{/l;‘af“b(r)

rec : A - .
oot ! { Wi B4t e NS, 0P Yk A LEY (RERISTRIASEA NS KN4 0,
in claigRernadhef iR Rdt Het0RERGHNVRSS HPIRMI ER4ERN UNIt conprises a 25

non-vol atil e nmenory, and wites acquired data by said
10 '
6. A hand-held electronic device as claimed in claim 1,
further comprising a power voltage generating circuit for
generating power voltage from signal received from said
" external transmitter-receiver through contactless

15 communication unit to supply the generated power voltage to

a circuit in said contactless communication unit.

7. A hand-held electronic device as claimed in claim 6,
wherein said power voltage generating circuit includes
20 a rectifier circuit for rectifying signal received from said

"external transmitter-receiver to generate said power voltage.

8. A hand-held electronic device as claimed in claim 1,

wherein said contactless communication unit comprises a

25 non-volatile memory, and writes acquired data by said

contactless data communication to said non-volatile memory or

updates data in said non-volatile memory through said
contactleés data communication; and

wherein said information processing unit receives data

KR ) R




contactiess data conmmunication to said non-volatile nenory or gBdates dat a
in sai d noWOMP3| e menory through said ~. k contactiess Xfat/HP01/04539

conmruni cation; and wherein said informati on processing unit receives data
s trrrrrerrerrrrrrrrrrrrrrdrrrrr ko Lggo s * o~ WO 01/ 92970

PCT/ JP01/ 04539 82 from said non-volatile nenory of said contactl ess

comuni cateirh Unkaiad. Aohlagdihel deel arnoR, C UaYi Caan Cl dbiRddilddai m 1,
5 wherein said contactl ess data conmuni cation unit further conprises a
non- vol at idommuRAeEicandigl power vol tage generating circuit for generating

power voltage fromsignal received from said external transmtter-receiver
to supply the generated power voltage to a circuit in said contactless
comuni cation 10 unit including said non-volatile menmory; perforns
contact | e¥s Addead-detdiclkedoroni¢ | devhgepaserladpedgdngedain dd by said
power voltage generating circuit; and wites in said non- volatile menory
acqui red data bybezpdncemtdondactdass dasmrareenient beh yptidt xrdles in
sai d non-vol ati,l e nmenor 5 through sai d contactl ess _data comruni cati on;
and wher ei“ﬁm&;ﬂl&‘%sn?&"r%"t"f"é'r?"p‘r REDORY / ARY FROEST YO ILR%E IPRGRALARG
non-vol atil,e of said contag%less cQ nicatd on nit..zo‘f A
nand: hei d AFSIEoRPE RRIAEA 80 e 331 £ SBEF ROG HipY HeceShd Frell,
carrier d?*a%“ i1 T OFa HShEELEPIreEREVERT i FHBLY Chlr 9BhE%alea
external transmtter-receilver,
power voltage to a circuit in said contactless communication
10 unit including said non-volatile memory; performs contactless
data communication utilizing power voltage generated by said
power voltage generating circuit; and writes in said non-
volatile memory acquired data by said contactless data
communication or updates data in said non-volatile memory
15 through said contactless data communication; and
wherein said information processing unit receives data
from said non-volatile memory of said contactless

communication unit.

20 10. A hand-held electronic device as claimed in claim 121,
further comprising a carrier detecting unit for detecting
carrier transmitted from said external transmitter-receiver,
wherein, when carrier is being detected by said carrier
detecting unit, said contactless communication unit performs
25 contactless data communication with said external
transmitter-receiver, and when carrier is not being detected
by said carrier detecting unit, said informatiom processing

unit receives data from said contactless communication unit.

| GHN A




wherein, when carrier is being detected by said carrier detecting unit,
sai d coMOSHP2EOs communication unit performs 25 cont actRCISPOYIAS3

comuni cation with said external transmtter-receiver, and when carrier i s
not being detected by said carriergdetecting unit, said information
processing unit receives data fromsaid contactless comunication unit. |

I 1 0 h»i_.14\1%Méld@?é&%@@ﬂ@cF%H?@/a%@ﬁaixﬁéd1i1:'1 gfafi@gngghel d .

el ectronic device as clained in claim10, wherein said carrier detecting

unit operat eghefrelWeiaid raursbes QOVBELIAY W@t dblrftd@néh hgbiler

el ectronic device as clained in claim1l, wherein said contactiess
comunifcai eaidigoWenr téeurce. conprises a carrier detecting unit for
detecting carrier transmtted fromsaid external transmtter-receiver, a
non-vol atile nenory, and a power voltage generating circuit 10 for
generating power voltage fromsignal received fromsaid external

tr ahsnitBte hedd\held ekeppronifedguiceardd Povidred vbrtadeimola circuit in
said contactl ess gommunjcation unit including said non-volatile nenory;
when carri er YRETFAPN S4Bt SR Byt €38 d SO Cafet R t MR EunfeTtRers or s
said 15 cont.actijess data co pnication utilizin ener at.ed power. voltage.
by sai a°PErer” Sol agcgarg’g]heexfa | ﬁ‘ge(éﬁllpgui‘tl%ulén?vﬁx?t ggtelc 8% T hdfRtvol atil e
menory |4 e saji ds: gon W: _ L cal updates .
data | SeARRaAREAd CTELUn CRELEDRRERLERT, SRReRONRAL SALLON g, PRt eS
comMmuNipeal vyta itk JWedey &1 dn§ak dpbRber FRLItAy D IRGRSSH hd N {rc¥iien

carrier 1is not being detected by said carrier detecting unit, receives
10 for generating power voltage from signal received from said '
external transmitter-receiver to supply the generated power
voltage to a circuit in said contactless communication unit
including said non-volatile memory; when carrier is being
~detected by said carrier detecting unit, performs said
15 contactless data communication utilizing generated power
voltage by said power voltage generating circuit; and.writes
into said non-volatile memory data acquired by said eontactless
data communication or updates data in said non-volatile memory
through said contactless data communication; and
20 wherein said information processing unit, when carrier
is not being detected by said carrier detecting unit, receives

from said contactless communication unit data read from saiad

non-volatile memory.
25 13. A hand-held electronic device as claimed in claim 12,
wherein said carriexr detecting unit operates on power

from said power source.

14. A hand-held electronic device as claimed in claim 12,

A




fromsaid contacti ess comruni cation unit data read fromsaid non-volatile
nenory. 6 WOO0U92%7013 A hand-hel d el ectronic device as cl aP¢EFRMMBPai m 12,
wherein said carrier detecting unit operates on power from said power
source. ,; ig 14. A hand-held electrogsc deviceas clained in claim 12,
Littitl  Cc™L" 1liji 21122 iifiil * * js, 1s' W 01/92970 PCT/JP01/ 04539

84 further corrpfhstnerac&xhdl@ﬁks $HEN ¥iBekUshbpiPinganes @tﬂ:d’iggeﬁ_le%itifﬂy
timng control of the said contactless conmunication wunit during the

period of clliok® fbAttideing ontrdlobibeheGaiet eohedctl ssacomaantication
detecting unit. 5 15. A hand-held electronic device as clainmed in claim12,
wher ei n, whdrt duxhahdespérbodafstame thizdr eacaierdrs hot ingdeeeedtedd by
said carrier detecting unit to a state where carrier is not being detected
by said churiseiddsteanian) dgftectimg viinhtthis as a trigger, data transfer
fromsaid contactl ess communication unit to said information processing
unit i3 initiated. 16. A hand-held electronic device as claimed in claim

ransri 108 1 PoRrEA PR GIRRATRAETLFS 2t cPbaiRecl f5; EALhAGT carri er
I's being dEtECt% egéggts%hgncg%rgﬁgnges from a state where carrier is
being detected by said carrier detecting unit to a state where

carrier is not being detected by said carrier detecting unit,

10 with this as a trigger, data transfer from said contactless

communication unit to said information processing unit is

initiated.

16. A hand-held electronic device as claimed in claim 1,
15 further comprising a carrier detecting unit for detecting
carrier transmitted from said external transmitter-receiver,
wherein, when carrier is being detected from said carrier
detecting unit, said contactless communication unit performs
contactless data communication with said external
20 transmitter-receiver and said information processing unit

receives data from said contactless communication unit.

17. A hand-held electrogic device as claimed in claim 16,
wherein said carrier detecting unit operates on power

25 from said power source.

18. A hand-held electronic device as claimed in claim 1,
further comprising an operator,

wherein, according to an operation by the operator, said

AR




detectin r} said contactl ess conmmunication unit perforns contactless
data coMRMM on with said external 20 transmitter-r SCHIPANIIY sai d

i nformation processing unit receives data fromsaid contactless

comuni cation unit. 17. A hand-hel d 88 ectronic device as clainmed in claim
16, wherein said carrier detecting unit operates on power 25 fromsaid
pover pouere. sifpl} leaitodvel Ki et eahl @nicaukeys ceasd PoidRdsbiirebaivs 1, .
further conprising an operator, wherein, according to an operation by the
oper at snppslaf wdwey 4o |saﬂ_ildL1cldnqalqu]lessladﬂmumlsamo&lAJ%MGnmﬁlaIH)l/ 04539
85 power supply controlling unit causes said power source to supply power
to sai dnfoqmatians PeReessdad onunhktt Merskves | dhdanatfoempr sedski ng
unit receives data fromsaid ,contactiess conmunication unit. 5 19. A

hand- hEPR T A §Thi CORBYPAEaLdoR ¥midt in claim 16, wherein said power -
supply controlling unit, when data signal is transmtted fromsaid
contacti ess connunication unit to said external transmtter-receiver,

causes ;3ai ¢ RANES. ,}Qléggiggﬁwai%g coé"ea{st&&glégdcgﬁt i‘éh%s;ed Celaim

comuni cat Ion unit ECt roni c Vi ce as

1, wherein gpied o C&a[’&?&'ﬂ&‘w@f%ﬁﬁﬁhﬁ}g c‘é’ﬂéroliﬁ% r@&ftwwﬂeﬁah% rom said

contactl ess communication unit, displays the ta or resu atalned

by pr O(éﬂwaﬂg;bh@rﬁlﬂﬁﬂlﬁ_ﬁeaafﬁblﬁl|s$5(1di)éonlt|&|c¢tle?s]a cOmbamd-da! ib£Lagt oni ¢
device as clained in claim20., further conprising an operator,
to said external transmitter-receiver, causes said power

10 source to supply power to said contactless communication unit.

20. A hand-held electronic device as claimed in claim 1,
wherein said information processing unit, upon receiving
data from said contactless communication unit, displays the
15 data or results obtained by processing the data on said display

unit.

21. A hand-held electronic device as claimed in claim 20,
further comprising'an operator,

20 wherein said information processing unit, when ' the
termination of a display operation is instructed by said
operator, terminates the display operation of the received data
from said contactless communication unit or the results
obtained by processing the data.

25
22. A hand-held electronic device as claimed in claim 20,

wherein said information processing unit terminates the
display operation after maintaining the display operation for

a predetermined period of time of the received data from said
[

AR




20 wherein said informati on processing unit, when. the termnation of a

di spl ay opWiO{%8#70i s instructed by said operator, term nXCEIRIYE4IP sp| ay
operation of the received data fromsaid contactiess comruni cation unit or
the results obtained by processing thggdata. 25:pA: 22. A hand-held

el ectronic device as clainmed in claim20, wherein said information

ni ¢ device as | _ i
i Spiay onGrrosR S e e L e e R AR O G

from sai dph-goesdilid Ithe ldada~!" I 1”1 " 1 1"1"1 L MS WO 01/92970

PCTI JPO1/ 84539 86 contact| ess comuni cation unit or the results obtained
by processing the data. 23. A hand-held electronic device as clained in
claim?22, 5 further conprising an operator, wherein, when the term nation
of a dispkay. @pdadid-teld elastirewiedibyiscal dsoptadimed, inn clades 2ghere the
operation of displaying the received data fromsaid contactl ess

comurh cat i on ufinrtbert cempasiging cbt aigerhtor processing the 10 data is

bei ng perfornmed, said information processing unit term nates the display
operation. 24. ®hpxednhewhen| tkerternigetier of ac|ddispday ereraithory is

further caonprising an operator, 15 wherein said infornation Er ogessing unit
di spl ays &REtTUSEEd, Dy §add PPeFatstd donCaseBe¥aes & CREFBHLGR Pfor the

resul ts ohtai ned .by progcessing the dat n sapLd display, unit . .an
t er m nat eSER aaqlglé ayt ﬁerft vedd %ﬁﬁ@n t Heom; 5 52 contacgless

communication unit or the results obtained by processing the
10 data is being performed, said information processing unit

terminates the display operation.

24. A hand-held electronic device as claimed in claim 20,
further comprising an operator,

15 wherein said information processing unit displays the
received data from said contactless communication unit or the
results obtained by processing the data on said display unit
and terminates the aisplay operation, and, when the start of
a display operation is instructed by said operator thereafter,

20 resumes the terminated display.

25. A hand-held electronic device as claimed in claim 1,
wherein said information processing unit, when it does
not display received data from said contactless communication
25 unit or results obtained by processing the data, displays other

information on said display unit.

26. A hand-held electronic device as claimed in claim 25,

wherein said information ©processing wunit has a

A




a displa gﬁeration Is instructed by said operator thereafter, 20 resunes
t he terﬁ%h B30 spl ay. 25. A hand-held el ectronic devi RETHPOYI4BYed in
claim1l1l, wherein said information processing unit, when it does not

di splay received data from said con#&ct!| ess conmuni cati on 25 unit or
results obtained by processing the data, displays other information on

sai d ditipleRedplitg B64itA handpbeldralieet renhexdeying %})&}a’ﬂ&f@@si Replaim .
25, wherein said information processing unit has a | 111111 [Thilj 11111
111111 penaif@ i /1000¢ 01 PEF+riR01604539d , 8 whHeneliee i dige ived 8QtapErbar M ng

ti mekeepi ng operations to generate tine information, and, when the

recei védidhteonagtless dceonuaichédonc amhnicmttilon xestlbs oheadesd ts
obtai ned by processing the data are not displayed, displays the tine 5

i nf or MY AF ViR thendabpdare ﬁ:evéeémswamﬁ%. displavaahbenstime

el ectrqnic device as clained_in claim1, further conprising: a tinmekeeping
uni f&PﬁﬂﬁWQﬁ%ﬁqu?Fﬁ%Rggpfﬁ@moﬁéFQHQiﬂfk%EP%%gg%agFate tinme :
i nformati on; and an anal og hand display unit for automatically driving
anal og hands based on said tinme information to performtine display

oper at i,GNns ¢ - Aol Vsl j ed | aim 27,
wher ei r%elg'a?éljag}%p eal)?& %%%%%ﬁuﬁéggéfgn%%gﬁ:anﬁ&% %él g%‘ﬁ?ét gﬁrg#'?ﬁl ay

el ementedasyitd d in front of said analog hands, and said anal og hands
are. visually identified through the transparent liquid crystal display
element. 20 a timekeeping unit for performing timekeeping operations '

10 to generate time information; and
an analog hand display unit for automatically driving
analog hands based on said time information to perform time

display operations.

15 28. A hand-held electronic device as claimed in claim 27,
wherein said display unit includes transparent liguid
crystal display element positioned in front of said analog
hands, and said analog hands are visually identified through
‘the transparent liquid crystal display element.
20
29. A hand-held electronic device as claimed in claim 27,
wherein said display unit includes a transparent organic
electroluminescence light emitting element, and said analog
hands are visually identified through the transparent organic

25 electroluminescence light emitting element.

30. A hand-held electronic device as claimed in claim 27,
wherein said display unit includes a liquid crystal

display element positioned in rear of said analog hands.

-
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29. A hand-held electronic device as clainmed in claim27, wherein said

di spl ay unwo0#2970des a transparent organi c el ectr ol un neAROY 4559 ht
emtting elenent, and said analog hands are visually identified through
the transparent organic 25 el ectrol unggescence [Light emtting el enent. 30.
A hand-held el ectronic device as clained in claim?27, wherein said display
unit includes a liquid crystal display elenent positioned in rear of said
anal og hands. jjjjjtj WD 01/92970 PCT/JP01/ 04539 88 31. A hand-held

el ectroni gidew GRn3s He1d MBIk d ¥ & £t n@I@cheV\QQV eipimabdidi +Alkawn WY !
I ncl udes an organic electrolum nescence light emtting el enent p05|t|oned

inrear 5 of sghdrafal ogdiandsaiggiag haptitel dnelledesoni£n devrgands
claimed in claim27, wherein said analog hand display unit includes a
driving edieatndluninstsyEnceligiti enstsdng ebaheyt hmsist i emeld lih wlearrei n
sai d hand-held el ectronic device conprises a notor drive prohibiting unit
whi ch 2 nhieli saidhaensadme yhagfds driving signal to said driving notor, during
the period of time that said contactless comunication unit is performng
contactl ess data comruni cation with said external 15 transmtter-receiver.
33. A hand-hel d_electrqonic device as c¢clajned in aim.1 further

conpri si nazan%&é"ﬁ‘&ﬂ%@(ﬁ‘ﬁ’%‘h’r% %Yb??ra??oﬁgf)i"aﬁgsépnﬁlﬁl’rf“t 2%shen t he
onsai o di Spl ay"HREPLFeRbt b At M PO AP L oY b LI SE L0 AP E4Ron.
s Pt BT DALY P2 o b
10 wherein said hand-held electronic device comprises a
motor drive prohibiting unit which inhibits the supply of
driving signal to said driving motor, during the period of time
that said contactless communication wunit is performing

contactless data communication with said external

15 transmitter-receiver.

33. A hand-held electroniec device as claimed in c¢laim 21,
further comprising an operator,
wherein said information processing unit, when the start
20 of a display operation is instructed by said operator, displays
on said display unit received data from said contactless

communication unit or results obtained by processing the data.

34. A hand-held electronic device as claimed in claim 33,
25 wherein said information processing unit, when the
termination of a display operation is instructed by said
operator, terminates the display operation of the received data
from said contactless communication wunit or the results

obtained by processing the data.

B



25 wherein said informati on processing unit, when the termnation of a

di spl ay WRBYEPTbn is instructed by said operator, ternmHEREIUPHBI di spl ay
operation of the received data fromsaid contactless comruni cation unit or
the results obtained by processing ghe data. | 11111111121121111111111112111
WO 01192970 PCT/JP01/04539 89 35. A hand-held electronic device as clained
in claim33, wherein said information processing unit term nates the

di spl ay operation after maintaining the display operation for 5 a

pr edet e351 reechfed  hdl 6f elliet® ron i &dwice Vas dphambAOHNSA1Gint @H ACti ess -
communi cation unit or the results obtained by processing the data. 36. A
hand- hel d el ethteammiin saehd da fag-me =i ore prioved sEimg Iyn il tehrerisiatesithgpowner
supply controlling unit, when data signal is transmtted fromsaid

cont actdiaplapenaratstop R ike T nain taini e tthe A1 anlaw vperatiax doer
causes power_to be, supplied_from said power source to said contactiess

contfunit RAGILhATNInad eriod oh i Plltda raaed R et s ramisdd i n
claim1, further conprisi,ng a display prohjbitin nit for ,suspending a
i opl P ST AR o OB SRS S8 “BREE B i Hie: ravuldia b baifPRe Bahat Jsai d
cont actj nLcat | unit 20 perforns contactiess data comunication
W th Sé#%ﬁgi er Itﬁ?rg%gﬁftter-receiver at the other end. 38. A hand-held

electronic device as clained in 38, wherein said display prohibiting unit
detects that radio ii . 25 communication start signal is received from

said exdes @lhand-held electronic device as claimed in claim 1,

10 wherein said power supply controlling unit, when data
signal is transmitted from said contactless communication unit
to said external transmitterfreceiver, causes power to be
supplied from said power source to said contactless
communication unit.

15
37. A hand-held electronic device as claimed in claim 1,

further comprising a display prohibiting unit  for

suspending a display operation of said display unit during the
period of time that said contactless communication unit

20 performs contactless data communication with said external

transmitter-receiver. at the other end.

38. A hand-held electronic device as claimed in 38,
wherein said display proﬂibiting unit detects that radio
25 communication start signal is received from said external
transmitter-receiver by said contactless communication unit,
thereby detecting the start of said contactless data

communication.

O

TR T i i




transm tter-receiver by said contactiess conmunication unit, 7f thereby
det ecti ng WO0182970t of sai d contacti ess data communi cati oRCTAP01/04539
LErrreerrreerrverrreeerrrrrrr ¢ CL MSs 4 W 01/92970 PCTIJPOL/ 04539
90 39. A hand-held electronic device aggclained in claim38, further
conprising a nenory, wherein said display prohibiting unit resunes the

display — gger al ha} ©0h 33 %ﬂéﬁl&}’lé‘”&évi@&”aécgﬂéizggdd%ac%l

contactl ess data comrunication are witten into sal nmenor ?ﬂaer nativel Yy

when data in sagpdrBRER’ holp¥e HeQN URaiad,, through said contactless dat a
communi cation. 40. A hand- eId electronic device as claimed in cl ai m 38,

10 conprising awRegéiflld£id H9kplayshFehHBi €is§Rindal resemdatthe 08PWAKCati on
to be divided into nultiple tines and performed intermttently, wherein

sai d di spperatdonbidi ngai@i dieplags wmidi sphey aocpeizkidoata sy dsdidpl ay
unit to be suspended when said 15 contactless data comruni cation are

i niti a8 edcontagsdesd datd chemypdrcatiion agehwrissemednienaddi vemonvact | ess
data communication is suspended or termnated. 41.. A hand-held el ectronic
devi ce asadtgirmadively vhesgdatag ihesaid NERPXN shr¥e heen cBRPRLSds a

di spl ay panel unit for erforn1ng IS ations and a display driving
unit for HFPVSHgséépdqﬁ éf Ug gﬁ%ﬁﬂ£ g%?n sai d displ ay

prohi biting unit suspends a dlsplay operation by suspending the operation
of said display driving 25 unit.

40. A hand-held electronic device as claimed in claim 38,
10 comprising a controller for causing said contactless data
communication to be divided into multiple times and performed
intermittently,
wherein said display prohibiting unit causes a display
operation of said display unit to be suspended when said
15 contactless data communication are initiated or resumed, and
the operation to be resumed when said contactless data

communication is suspended or terminated.

41. A hand-held electronic device as claimed in claim 38,
20 . wherein gaid display unit comprises a display panel unit
for performing display operations and a display driving unit
for dri;ving said display panel unit; and
wherein said display prohibiting unit suspends a display
operation by suspending the operation of said display driving

25 unit.

42. A hand-held electronic device as claimed in claim 38,
wherein said display unit comprises a display panel unit

for performing display operations and a display driving unit

R




42. A hand-hel d el ectronic device as clained in claim38, .. wherein said
di spl ay WAPY?R2Bhpri ses a display panel unit for perfor fGERIRILAHIAy
operations and a display driving unit | 111111)2121212 11 (lit!'ll 1111 WO-
01/ 92970 PCT/JP01/04539 91 for driving said display panel unit according
to display control signal; and wherein said display prohibiting unit

suspendor displiay «ppd abieplly cpdhéDg udfift tHecevaRhy Ofo Sai@pli=spl ay .
control 5 signal to said display driving unit. 43. A hand-held electronic
devi ce amictal netgnal ¢l anth . 42, wherein said hand-hel d el ectronic device
further conprises a circuit board, and said contactiess comruni cation 10
uni t conpri sedhegeimmesaidadiandayarhobibibisgdinpt sngpends andispdiay ant enna
are provided on one of the two sides of said circuit board. 44. A

hand- hORPEA &R BY ccublirg aéfcthensapniciof mubd displart AReptasdpri sing:

.a Lighting unit which_is placed.,on front, or back side of said display
uni%,1ﬁﬁ9ﬁﬁiﬂﬁ?n§?1§aﬁa58$§§|§§HmﬁQQ Wheta |ight prohibiting unit for
prohibiting said lighting unit to performlighting operations during the
period of said 20 contactiess data conmunication. 45. A hand-held

electr oy C K68 Ro14! B1ERE-bRIE APt 2dMe1Sifleqf AR NG uNi L. has

a el ectrol um nescence Ighting device. 25 46. . ectr’oni c
device as cl gjn@bid fid lhakl-hBavi NG1hd ERe AdeRidbi SEWRLGRA hat can

be nounted on
comprises a circuit board, and said contactless communication
10 unit comprises an antenna, and both of said display panel and

.said antenna are provided on one of the two sides of said circuit

board.

44. A hand-held electronic device as claimed in claim 38,
15 further comprising:
a lighting unit which is placed on £front or back side of
sald display unit, for lighting said display unit; and
a light prohibiting unit for prohibiting said lighting
unit to perform lighting operations during the period of said

20 contactless data communication.

45. A hand-held electronic device as claimed in claim 45,
wherein said lighting unit has a electroluminescgnce
lighting device.
25
46. A hand-held electronic device as claimed in claim 1,

having the shape of a wristwatch that can be mounted on

the arm of a user.
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the armof a user. 1VELEEE LEEEEE teerr et e 1l b Ms £5: 1 4. WO
01/ 92970 PEOUMENP®04539 92 47. A hand-hel d el ectronic devPCEIRIIO#38| ned in
cl.aim1l1l, wherein said power source is a battery. 48. A hand-held

el ectroni c device, conprising: 5 a congactl ess communi cation unit for
perform ng contactless data conmunication with an external

transm tt@"?‘.rﬁcﬁia\&%!-gxeai&aéié r&0iECaLPIcNhE £9R1ABREGN G 4G 11 BT

transmtted from sail external transmtter-receiver; 10 a power source; a

power supply coghé@kihnn@aldl Howdlr GHEHJIW 54l POYEErysource to supply
power to said contactless conmunication unit during the period of tine

that carrier is being detected by said carrier detecting unit; 15 an

i nformati on processing unit which operates on power from said power

source, fdB.r &cdianidrfedat & loixttarowit fdeni eai deconprtiiadnbess comuni cati on
unit through said contactless data comunication wthin the period of tine
that c@rrier isabeicogtagdilasted ¢ommunicebipper vaditectioy unRpripsmdingpl ay
the data 20 on said displag unit, or to process the data before displaying
them on s&P@t@cddesy unidatag. LomamyRicatd R ect WdkPc détt ce, ®¥6RFPRdi ng: a
cont act | egs ni cation unit which obtains power from 25 received signal

co
froman eXF@PREr THEA FRGS F % ecei ver, for perforning radi o communication
with said eXterQalcarrier detecting unit for detecting carrier

transmitted from said external transmitter-receiver;

10 a power source;

a power supply controlliﬁg unit for causing said power
source to supply power to said contactless communication unit
during the period of time that carrier is being detected by
said carrier detecting unit;

15 an information processing unit which operates on power
from said power source, for receiving data obtained from said
contactless communication unit through said contactless data
communication within the period of time that carrier is being
detected by said carrier detecting unit to display the data

20 on said display unit, or to process the data before displaying

them on said display unit.

49. A handfheld electronic device, comprising:
a contactless communication unit which obtains power from
25 received signal from an external transmitter-receiver, for
performing radio communication with said external
transmitter-receiver;
a power source;

a level shifter which receives power supply from said
R —
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transmitter-receiver; a power source; a level shifter whigch receives power
supply TOHE2H04 | 1virali i 111111111 11 f# L WBCUREYYE
PCT/ JP01/ 04539 93 power source, for converting signal received fromsaid -
external transmitter-receiver by s&3d contactless communication unit into
signal of a level that corresponds to the voltage of said power source for
out put powexr goaptay fow conver iy BAynal peostsednfromisha fdexdesphayi ng on
said display unit information corresponding to the output signal of said
‘|l evel shiamtseri tdrer asedesvebt birnedidy condeeddiews tdwmmuni catrhbnonnit0 50.. A
hand- hel d el ectroni c device, conprising: a contactless conmuni cation unit
for peirdoneagnadonfartietel ddiat anmissrerdstaithe meldaas of said '
transmitter-receiver; 15 a display unit for displaying information by
-~ di gi t aPOYEIh ST E PRI ORFBEESN processing unit which recei ves data

obt ai ned througﬁ sgi_d contactless data conmunication fromsaid contactless
corhuni cat i oft HrA*P Hbtay the data or results 20 obtained after |
processing t ' ' <URit: .an i . prohibiti,ng unit
for causing ?ﬁeq§%§6ﬁ§9%§%g8$§§$%%¥6#8s%P&%dggﬁﬁgﬁéﬁﬂfv%ggbghsﬁgﬁ nded

duringgtikg i Wk v OfnfdPRatBh S8kTeSPINAAHL o CHIUSLERLECR: HRRY

perforns Sa contactl ess data conmuni cati on.
of said level shifter or results obtained by processing the

information.
10
50. A hand-held electronic device, comprising:

a contactless communication wunit for performing
contactless data communication with an external
transmitter-receiver;

15 a display unit for displaying information by digital

control;
an information processing unit which receives data
obtained through said contactless data communication from said
contactless communication unit to display the data or results
20 obtained after processing the data on said display unit; and
a display prohibiting unit for causing the display
operation of said display unit to be suspended during .the period

of time that said contactless communication unit performs said

contactless data communication.

25
51. A method for controlling a hand-held electromnic device
comprising a contactless communication unit for performing

contactless data communication with an external

transmitter-receiver, a power source, a display unit, " an
e T2
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25 ¢l 51. A nethod for controlling a hand-held el ectronic device
conpri si ngW® WweLa78ct | ess comuni cati on unit for perforn ngPCHIMM/AESY ess

data communi cation with an external e: . y;, . transmtter-receiver, a
power source, a display unit; an ) ~lggll 21"~ ~lI~ 11 I~ 6 i 1~~1~"1I
LMS 4 E :. W 01/92970 PCI/JPO /04539 94 information processing unit
whi ch_ 0PIt MR JJ IR AniROWRS AOULERR 8RR £8Pl 1 a
controlling unit for “controlli’ng power supply from sai'd power source to

sai d contRRideSgonERN Gali 08 Whier ! RAIGPINOG IATIIBIdY Wil t 5 £Jreps
of : causing the said information processing unit to perform a process of
recei vi ng caitarJINAAS apdweeNt A B S FEORNUSA Cat iptweringbukeedi 5| @ isni d
data on said display unit or to process the data before displaying them on
sai d di splcontatdilessndedbmuaiisanfosaiutipgweths upithodontempti sgngnithe o
supply power from said power source to said contactless comunication

unit a% | edstpsdwfing the period of tinme that said information processing
unit receives data fromsaid information processing unit. 15 52. A nethod
for control|ingCau§iRg- RBRdSR1@iighina et Rroqpin s vy t teoreadorass

communi cation unit for er,form'dp% %ont actjgss dat a_comruni cati,on wi th an
ext ernal @& Pprocess of receiving data from said contactless communication

unit to display said data on said display unit or to process
the data before displaying them on said@ display unit; and
10 causing said power supply controlling unit to supply
power from said power source to said contactless communication
unit at least during the period of time that said information

processing unit receives data from said information processing

unit.
15
52. A method for controlling a hand-held electronic device
comprising a contactless communication unit for performing
contactless data communication with an external
transmitter-receiver and a disPléy unit, including the step
20 of:

suspending a display operation of said display unit
during the period of time that said contactless data

communication are being performed.

25 53. A computer program product for controlling a hand-held
electronic device comprising a contactless communicétion unit
for performing contactless data communication with an external
transmitter-receiver, a power source, a display unit, an

information processing unit which operates on power from said

A




transn1tter-rece|ver and a display unit, including the s 20 of:

suspend MR | ay operation of said display unit dLqu%}EPH@“B%FiOd of
time that said contactiess data comrunication are being perforned. 25 53:
A comput er program product for contied |ing a hand-held electronic device
conprising a contactiess communication unit for perform ng contactiess

dat a ceuuey Cabudite) t in@n axtpowak bE0HHIN t £6HLEFEARIIVRY . URIROWESOUr CE,
a display unit, an information processing unit which operates on power

fr om saiooh thddllillilig hiplowerl 140pH1 %1 1AdM 1 sad@ 0ho9R270s PaTFEEPAd 04234d 95
power source, and a power supply controlling unit, for controlling power
supplyCmmmﬁQ#%Qﬁquammﬁn&#%blon waitl, tbﬁte@mpotsrcpnnunamaproﬂwmut 't he
conput er program product conprising: 5 conputer readable program neans for
causi nF¥RF 23 or mati on processing unit to performa process of receiving

data fromsaid co tact | ess nication unit to display said data on sald
disglay uni t “OM¥ %ﬁigntﬁﬁ%gfﬁﬁor%eaﬂFspga§in@ZPﬁéﬁgonsééQj

di spl 0 I d
pover S ma TN Fal 0 Bel SR PrRERER HnSRF SR
sai d C;ﬁ:&hzaa”flr%ﬁtssS@WBhEQE'tQQs‘éanmﬂlhnl%%ﬁ:tl éﬁ%att dlB %d t' ”E

that s nformati on processing unit receives ron1 ornatidn
Procesydadit Ubht salis S54isp1e9MUHPE 62N1ES| pRORWAM @ﬁeduréua wda%&%h:ré the

control programis executed by a hand- held el ectronic deV|ce havi ng a
cont acdiagAl apdimginticexh i on s8i8 8dsplay unit; and .
10 computer readable program means for causing said power -

supply controlling unit to supply power from said power source
to said contactless communication unit at least during the
period of time that said information processing unit receives
data from said information processing unit.
15
'54. A computer control program product,
wherein the control program is executed by a hand-held
electronic device'ﬁaving a contactless communication unit for
performing contactless data communication with an external
20 transmitter-receiver and a display unit,
comprising computer readable program means for causing
a computer to suspend a display operation of said display unit
during the period of time that gaid contactless data
communication is being performed.
25
55. A recording medium in which control program means for
controlling a hand-held electronic device is stored,.: the
hand-held electronic. device comprising a contactless

communication unit for performing contactless . data
%

A




perform ng contactless data comunication with an external 20
transmtteWOHEMer and a display unit, conprising conmputBeTARIAGESP e
pr.ogram nmeans for causing a conputer to suspend a display operation of
said display unit during the period ofétine that said contactiess data
comuni cation is being performed. 25 55. A recording nmediumin which

control  preeeiARiIRAIon WAlth GeNeklelrndd rRaRsrihald AL C LdPGuwes 1 S
stored,. the hand-held elgctronic device conprising a contactiess

conMmuni catsowrd#)i ta HaEpRess Griit)Jg afoihEoriness cdntdodddding nild hbiled |11
r 1111111 M S i5. WO 01/92970 PCT/JPQA /04539 96 communication wth an
ext ernal topersatids em peowsEy Erona spdwke powsausearce dissy ay powein tsupply

i nformati on s ocessing unit which operates on power from said power
source, afPudysIddmes updity fosorenbrolhgnanpevwesrsepply of ¥omgaishvbowsappl y

fromsaid power 5 source to said contactless comruni cation unit, wherein
sai d cdnt EOUESRJrRafidih e eles feCcBPHRiFALdPRalN  processing unit to
perform a procesi of_receivin% data from said contactless co ni cation
unit to displ ayVB&F8ing72aidn CORtFodi SPFAgraRi MeAR% 0 CpPEEEs st e S@dth
before 1Q_di splawing themon said.di spla ni.t;_and wherein_said_control
or ogr am neBte T TasE preF SRy B PR BYrEPshia AT &7 SaBsny Bever
from sai dd%%%r%@”é%?d_ é&n?ﬁéﬁ'l&%t@&&*&ﬁc&e%ﬂ%ﬁf{'@& Hich 3 Gt
during the period of tinme that sard infornation processing unit receives
15 data fgamasabsl kRAQr "BL4PTaPr A8Q%Si 8 @Rl tprocess the data before
10 displaying them on said display unit; and
wherein sgaid control program means causes said power

supply controlling unit to supply power from said power source

to said contactless communication unit at least during the

period of time that said information processing unit receives

15 data from said information processing unit.

56. A computer readable rgcording medium in which control

program means for controlling a hand-held electronic device

is stored, the hand-held electronic device having a contactless

20 communication unit for performing contactless data

communication with an external transmitter-receiver, and a
display unit,

wherein said control program means comprises a process

of suspending a display operation of said display unit during

25 the period of time that said contactless data communication

is being performed.

57. A radio device for watches, comprising:

a casing detachable from a watch;

Wy



56. A cor’%ut er readabl e recording nmediumin which control ‘ﬁ)(rgo/ﬂr am neans
for conWOPVIY a hand-hel d el ectronic device is stored®CEHHRIVNIY- hel d

el ectroni c device having a contactless 20 communi cation unit for perform ng
contactl ess data conmunication wit®7Zn external transmtter-receiver, and
a display unit, wherein said control program neans conprises a process of
suspendi ng a glira@di’y ceptnadicnt Dén Saédngi Spkayiyeat wlthi Rte 23glihey period .
of time that said contactless data comrunication is being perforned. 57. A
radi o dan qeerfHorminghdstacenpghaniges witlosn ngxtietnshabhdibr asvd ot ch;

[1i 11 1212ff 1Ui 11 11111 WO 01/92970 PCT/JP01/04539 97 a radio
comunitdgaugh et pevmuadgaliion .t he casing, for performng data
exchanges with an external radio device through radio communication. 5 |If
frer "2 it rerr1rr MSisvoL. 4P 0 1~ '
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