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El ectronic Device 5 Technical Field The present invention relates to a
hand- hel d D 8b9#293hi ¢ devi ce such as wat ches and port abl e PORRS/04539
Background Art 10 Magnetic cards are known as an information recording
medi um for recording various informatipon. Although those magnetic cards
can be manufactured cheaply, they are not capable of recording a |arge
anount of information. There has ﬂ%ﬁfb probl em that security
protection is difficult to 15 ensgf%lesi%n t eI?ragnetic cards. In order to
sol ve these problens, |C.-cards have been devel oped and spread in recent
years, and those |IC cards are capable of storing a | arge anount of
information and the securHaydpheldcEilet drotasyndédoieasure. O such IC
cards, contactless IC cards aré 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 advantage of

not réquf-rf‘?cﬁgnl‘i’%?-nf'éﬁéﬁce Thus, it is desired that the cont actless | C

cards be applied to variouys purposes such as train tickets,
comutation ti étﬁ"eet ?regr‘?&ts&fw?i“ftlm&‘al"&%at%&&s@ hand-Rohd %:Fe%BﬁP&éFI ess

| C cards @é&é@ts&&?@% wagghgl SQI gyl rh ents of data on a
a

st andal one basi s confirmng renal nPng V ?%?shhtl on and history
information stored in an IC card requires an external data reading and 18
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Background Art
10 Magnetic cards are known as an information recording
medium £for recording various information. Although those
magnetic 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. 1In order to solve these problems,
IC cards have been developed and spread in recent years, and
those IC cards are capable of storing a large amouﬁt of
information and the security protection is easy to ensure.
Of such IC cards, contactless IC cards are excellent in
20 itsfunctionalityforperforminghighspeeddataexchangesonly
by bringing an IC card close to a reader/writer. Further, the
contactless IC cards offer an advantage of not requiring
maintenance. Thus, it is desired that the contactless IC cards
be applied to various purposes such as train tickets,
25 commuetation 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,
'confirmingremainingvalueinformatioﬁandlﬂstoryinformation

stored in an IC card requires an external data reading and



di spl ayi ng device for reading and displaying these information. 1hi 812007
because conventional contactless IC cards are nade to operate on power
derived f"W01eW& ved signal froman external device, andPCUIROMOL3IEh weak
power, it is hard to operate a 5 displaying device provided in the |IC cards
for displaying remaining values and tHe |ike. However, it has caused

i nconveni ence for users that, when a user utilizes contactless IC cards as

el ectroni &i?ﬁﬁ]ﬁ%iﬂ& dSPRLd £ aPhg W &i%ggsﬁhgk@&ésefﬁ%gmti not

confirm 10 e anount used and remal hing va ata readi ng an

di spl ayi nghievi £@daud Bididot] Sn&l as@byactlditi Dhadd ¥ds te GaHE Lo
probl ens of having a small comuni cation range and being vulnerable to

noi se becapseateany guivcandkerdeoridacirbasset € caddsi gaaNt r@iadi Bxa chraage
anount 15 of power, being driven by rectifying the power of received
signal . Dlec¢icsurandf wAardntswrh Thealpreewar, i Averits dmxad nko abppreviedisng a
hand-hel d_, 20 el ectronic device that can be used in the same way as
conveRt i FHeFPEdNWEAEt Beyd ceD RER AR t AButthersECoragdet afnT i efsplendndevi ce

bei ng capabl e, of displaying data cqontents. In order to achieve such an
obj ect, tﬁﬁyiﬂ%ﬁﬁ%tvgkvéﬁtgﬁﬂ tgﬁb i'd€s a hand-hel d el ectroni c device

comprising a__2f, fQALACY L ehs, CONTN GaLLON I, ot perfor g coqtact | ess
data communi cation with an externa ransSmtter-recelrver; a power rce;

a display Yudy iDL MBLLRACRA REEST %atyafg Oé’r%‘it%ﬂcﬁ’f)gﬁféeﬁoﬁgyp@@er

from said power source, for receiving data r e contactl ess
CONMUNI C @iz Withdud @ 6k Spkaynt Peadaid k@ tls ,Okte 200 r YENQIE 929481 rm

PCT/ JP01/ 04539 3 on the display unit or process the data before displaying
t hem 0 the amount used and remaining value 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 cannotlobtain.ailarge amount

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

gignal.

Disclosure of Invention
The present invention aims at providing a haad-held
20 electronic device that can be used in the same way as
conventional contactless ID cards without loss of portability,
the device being capable of displaving data contents.
In order to achieve such an object, the present invention
provides a hand-held electronic device comprising a
25 contactlesscommunicationunitfor;ﬁuformingcontactléssdata
communication with an external transmitter-receiver; a powei
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



on the display unit; and a power supply controlling unit for cadd hg'*t/h%OUf
power source to supply power to the contactless comunication unit at

| east dur W@U1/#87heriod of tine that the 5 i nformati on pr REEHINGISINI t
receives data fromthe contactless conmunication unit. The hand-held .

el ectroni c device enables the use of zgontactless IC cards in the sanme way
as the conventional contactless IC cards wthout |oss of portability as

vel | as 10, the disphay 09 Qfoflaﬁfoc%]@@éeﬂﬁé AL LNEUIA gﬂ@,ﬁa%' 1SS

data conmmuni cation"wi th t e extern transmtter-recelver on

ther eby esthancd nii AP @hidity 04 él%%vﬁer'éhﬁ’ﬂ?y%@ﬁ@f&@ﬁhﬁ@bﬁﬂh@e@br the
hand- hel d el ectronic device further conprises a switch inserted between

t he powercadsisputte podetheocagrbathl eappasmMisuaati Nt Eon8AdtiBespower
supply controlling unit closes the switch, thereby causing the power

sour ce t cyupplicpoien twlt e densdcthedsgcbhmpecivdont wime thiltetbwi t ch
is, for exanple, a transistor. Further, the contactless comunication unit
i ncl uBles g QIFRERTRR BFP % ST grifty éagéhc’?sc(ﬁ@%@|ﬁr%ﬁﬁ@c@@@t@ﬁéléﬁé The
contactl ess communj cation unit has a clock generating unit for generating
clock fr AR IR FHEE- fromthe external transmitter- receiver and

recei ves data omthe ext ernal nsmtt feceive t cl.ock 51In

anot her prefer?%léa er’r%o |ir§re§f1 Gf]he 1%an%lﬁe 1ecieecFP8rE?|1§yde euflfrtﬂg

COMPI | SC% o PN Ol LBIGAIET A1 Hhe CLERUI byal01a JCREEA A0, BOULERY 9! t a0C

fromsignal received trrom the external transmt ter-recel ver throug

contact | eehtAMANY CAt | Ordldi ¥1tRoGUPRbY st e GRAAr fjﬁw@é yeiiagg to 18
in
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comuni cahiecodigpilay ithe gfodata contents acquired through contactless
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 controlling unit closes the switceh, 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 c¢ircuit connected thereto. The contactless
communication unit has a clock generating unit for generating
clock from carrier received from the external transmitter-
ieceiver and receives data from the external transmitter-
receiver by the clock.
25 In another preferred embodiment, 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



vol tage generating circuit includes, for exanple, a rectifier cil&l0fl £2007
rectifying receive signal to generate power voltage. 5 The contactl ess
comuni catwof1/g3® nmay conprise a non-volatile nenory. i nPEHIRS1E4430di nent ,
the contactless conmunication unit wites acquired data by the contactl ess
data communication to the non-volatilg nmenory or updates data in the
non-vol atile menory through the contactless data 10 conmuni cati on. The

| nf or Ml PN PrOgeESL AT LohGEd iR Jaldm £20a L1 O LS ONaHEl Bl

menory fromthe contactless comminication uni another preferre

enbodi Menjol tdge GUHACIL £8§ c AL 1GALT A 4N flo MY i TdIeT, CRRRLIFSES: @
non-vol atile menory 15 and a power voltage generating circuit for

gener at i ngi povet \Folit ageckigpinecervesivenatighait his gehedidmnt pokfae
contactl ess comunication unit, when it locates within the conmunication
range of wdketaxeernal transmtter-receiver, perforns contactless data
comuni cation utilizing power 20 voltage generated by the power voltage
generating cirdiia, capdaatliasss jcommye i an atidic novayr y cao@uiirssd @at a
t hrough the contactless data communi cation or updates data in the non-
vol ati | e Ahofa - baigheMRe Yeont bRt F8dE Ritkedbnsihi cdthoncontpetless

I nf or mat ic%r}[l rnolpceastsjcr)l unitt receives dat a,re d Lro the 25 nqon-volatile
menmory fromthe Cont 2t e ES M TR bR fFiT PY IS8 @F%T%%PF&&
enbodi ne #4die d1iangds e, eclroni i_C | ses I er.detecting
uni t for%t[ﬁnet ecting clgr%?eif’ﬁ%rg%émg?ggggﬁﬁo%eﬁ%%x er%@?&@éé Satg §8
transm t te@fe I 60t Web1at D16 efBRQdi BN ouyhenc Bl I ickndacdBeds 01k +2007

WO 01/92970 PCT/JPOL/ 04539 5 being detected by the carrier detecting unit,

t he toOnt eomesSication. The information processing unit receives data

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 generating 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 cdmmunication 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. In this embodiment, when carrier is



comuni cation unit perfornms contactless data communication with %&hé01/2007
external transmtter-receiver, and when carrier is not being detected by
the carri aVOGE®WEe i ng unit, the 5 information processi ng urPCTAIRGOE3IYes dat a
fromthe contactless comrunication unit. it is preferable to configure the
carrier detecting unit so as to operaje on power fromthe power source. In
anot her preferred enbodi nent, the contactless 10 conmunication unit

further C@é&ﬁ%# 3%139[% &4 rﬂefﬁ:ﬁqaetc%&gi%q: Wit o tf:i.q{eq %%i%c,t e Sgﬂf:i%%ﬁ:less

transmtte e ext transm tter-recel ver, ‘a non-volatilTe menory,

and a povwesmm@l ¢ 20LcHERE Al I £ FAYT Eoh@h cFaNE At dHFa PAVRRMuN LRI rom
signal received fromthe external transmtter-receiver to 15 supply the

gener at edrpEWethy Obt 8EEnk0 @rénkaditic dr ridife 1 €OR] aghlCFReA0FRYRE @R 11N uni t
including the non-volatile nenory. In this enbodi ment, the contactless

comuni cateon baimd , ddtercoat riter ithebechgrdefrecidet dayt iine @arird,er the
detecting wunit, perforns the contactless data comunication utilizing 20

gener At edi povERa LR &y &S € Heg povidr reckiags gaberfromdhecconbartland
wites into the non-volatile menory data acquired by said contactless data
comuni cAEHBCRipHAR e8™d4ta in the non-volatile nmemory through the

tactl d Lcat| .. The inf t.i it, wh
carrior i s not Mol AP S8t AEPRIECER P IHTLLS r1h8 CaRdis AG CORting BBdtyes
f th | [ ' LI h -vol ati |
ey S o (Rer OUTHA GBheal sl IR HOREE SORIRENS P hie wher o
carrier is beinrq dgtRAlfd: DYptbee£REH! CEnBS 8 dY, UNife 180bnPdct1209Q7 WO

01/92970 PCT/JP01/04539 6 to a state where carrier is not being detected

by the cahminication 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 circult 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
‘non-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

ﬁemory.
In cne 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 A&h{ Q1 3097
communi cation unit to the information processing unit is initiated. 5 In
anot her prEP&P¥M enbodi ment, the hand-held el ectronic deRGEEKBHMIPI ses a
carrier detecting unit for detecting carrier transmtted fromthe external
transmtter-receiver, and, when carrieg is being detected from the carrier
detecting unit, the contactless conmmunication unit 10 perfor ns contact!| ess

data conmugi£atione Widyd he-eder nal ndd s g fdf‘er d LhS i er

i nformati on processing unit receives data fromt e cont act ess

comuni cadé®dc tdhy. unit| Svipgs THile alk0aCOR{ §GHES ddiea NEruhdeld Bl @etymni C
device so that the power is supplied fromthe power source to 15 the

cont act | essncachlieassatoonuuhcttdpad tihdtt dat ahar enfoanatébhegrbeemstingy
contactless conmmunication unit to the information processing unit

accor di nglﬂbtob%rh@ﬁéﬁaaﬂiedan operational nenber. In another preferred
enbodi nent, the power supply 20 controlling unit, when data signal is

transfitted frdm t hénOEBﬁf"actH’%ggeEBﬁﬁum%‘%F?‘P‘@)%F“ﬁm'—t t Fhehe Brurhgld
transmitter-receiver, causes the ﬁower source to sggE@\étEower to the

cont act | &5 EoRRHT ¢ &SV Unf PPPFAFESe b oAt it Ten Re d’crH‘Fzéfﬂron of
power supaq,_] ﬁeg% r&ﬁ frgry tjstl%xpome{;_rggmkg%t\gaen tEansm ttlhn dat a SI | to
a ra

the extern smttér-receiver chi ncreases the ran%m Sg power

or the dediffsft fRAUL8ELODert NP n DR A NE K& 1R %S Jta&g%%?d on of
data signal to a nore renote location. 18 / 01 7 2007 01/92
PCT/ JPO1/t34H3ar#iekNd@B6c pi abein €, aifwdioiRRlct 1t tBhAuMRK1 B agaassi ng
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, upon receiving data fromthe contactless comunication unitd/01/2007
di splays the data or results obtained by processing the data on the

di spl ay u¥®91/%9The i nfornmati on processing unit, when the RGHHNA4BHN of a
di splay operation is instructed by the operator, nay termnate the display
operation. This enbodi nent enables a ser to tinely confirmresults of the
contactless data comunication with the external transmtter-receiver. 10

Further, the 1 HPLiRlpeOeRLACASShBGaUREh TXRECLHE ORhE 1 bACHLRLEY o
operation after maintaining the display operation "for a pr%_de erm ned
period ofurdi#e.updie xHEd P PRI | OFbth Sch@WANBL & €RLLY dShMAREEEion
according to this enbodi nent, thereby mnim zing power consunption. In
this casesnitt, idsgisordGhpodaithl ert eesim®di abeky nkear BiyNateckbe idigs phay
operation when the termination of the display operation is instructed by
oper at i odata tde Uperdisphay nedber. Further, following the term nation of
the display operation, it is possible to resume the display operation when
20 the start offehén§pspri}orsPrasepdéngdubytopeien ithe torriaatdpay afi onal
menber . Thia,en‘iodi ment enabl es, a user to display results of the

cont act | Ess*45P2¥onMBRTRELPBN By tiHEEFRF LAY nbticonOP e FRE NS oFA¥t i on
pr ocessi It I t. does not display 2p,data received fro he

cont actlggsrwc}él%%efg i%ln‘g%ﬁ? (o)PerP%s}l?lr%{sog‘P&isn@E'bt?fl&e& sesri'%%i?ﬁeadata
on the disRlayyni; y £l L f Lan Lspl a it.
Thi s enbodi nment en%lblfleeisryt h%ﬂlg?{ayét}ﬁﬂﬁ{o%%mrﬁggd ?%Irl{:ggﬁ%%gesa%#%er

than contomiuid d=aSitil SvDfn t ige CORtAChEES T rddtch ik dr Odede 2094, WO 01/92970
PCT/ JPO / 04539 8 conmuni cation, thereby making the hand-held el ectronic

deviloe Further, the information processing unit may terminate
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 resume 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 diéplay unit.
This embodiment enables the display unit to be used for

‘purposes other than confirming results of the contactless data



nore useful. In one preferred embodi ment, the infornation procesdiéhg01und@07
has a tinekeeping unit for performng tinmekeeping 5 operations to generate
tinme i nfoMW@Pe#70 I n t his enbodi nent, when the received daRGI/IRdHIBNhe
contactl ess comunication unit or the results obtained by processing the
data are not displayed, the informatign processing unit displays the tine

I nformation obtained fromthe tinekeeping unit. 10 In one preferred

mbodi  hand: hel ' | i | | 't
embodi meNonudie; 0L RC! ch & 864 L g 45U ggﬁe&gg&@gfg%%itn;oomﬁggtﬁ{%%aegg' -

for performng tinekeeping operations t
anal og hafgke dispt@y, unit for automatically driving anal og hands based on
the time information to performtine display operations. 15 In this case,
t he di splay uniih oBy peetopteguesbolYmehtanshar £t othgUiOnChystaksdingp! ay
el ement positioned in front of the analog hands. A user is able to
vi sual | y umdignt iy t he timekegphagdsuhhitoufbrt heetfanspagentiheksiedicagyst al
display elenment. Alternatively, the display unit nmay be configured by 20 a
t r anspar ERETHGON T Lo geneshd hdscehvEormgtican t Ehnghiel emkbadipesitti oned
in rear of the_ anal og, hands. The anal og hand di splay unit includes a
driving WS FRGHTSFELY R HAER F Tt FBS FRBLEAAIL 6 ShaARRUNLFasAOHEBEE 1 ed
enbodi ne hanq-.h el ect.roni ¢ devi.ce npyises_a notqr, 25 drive
T oht bi ¢ CHg bR Ee o AT BEACY ReSerai i FRAAA g St b abind.
dri ving WheOtnrdihbRg oblBrBRLLAY Hf uhii¥Pal B8 aykNen GO AE ! £PSymar
communi cation unit is perform ng contactles dat & cormuni catTonowi R the
ext er nal obransdd tréion eaed V@{mek@e%ﬁg anienbodi ment, the notor is not

1

driven during the 18 / 01 / 2007 /92970 PCT/JP01/04539 9 contactiess
dat @& comuni carhoanet pelkedy farde il o im0t SetheOMand -held electronic
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 c¢rystal display element positioned in front
of the analog hands. A user is able to visually identify the
analog hands through the transparent ligquid crystal display
element. Alternatively, the display unit may be configured by

20 a transpareﬁt organic 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 one pfeferred
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 18 /0172007
comuni cation. In one preferred enbodi nent, the hand-held electronic 5

devi ce coM@PE7® di splay prohibiting unit for suspendi ngPGI/IRIL/GEBRY
operation of the display unit. In such a hand-held el ectronic device, no

di splay operation is performed during the period of tine that the
contactl ess communi cation is being perforned, thereby 10 protecting the

cont act i gss, Kt gy £9 '&%shaem%ir f@ﬁ?%r{]é;%&% g%weﬂzﬁpgﬂveéitéa Q&%@' ay

operations. in one preferre odi ment’ 1 'ay pro i'ng un

detects tdwduFati®, GOEHNIGA LOR ettty SiFgRRlt iny LRECEY¥adfcta®sd REta
external transmtter-receiver by the contactless 15 comrunication unit,

t her eby defmeeinipthenstart of the contactiess data comruni cation

Further, the display prohibiting unit resunes the display operation of the
di splay wunit Wmreone quieielrdadaehbhotibmendnt adtd édesndichal doatrenteanien are
witten into the nenory, alternatively when data in the 20 nenory have been

updat2d VG AR TR act | HiP RY Prebibihivatveht Ths Auadendiag a

el ectronic device may be provided with_a controller for causing the
cont act | §5$R %1??ﬁ#%ﬁﬂ tPonthe dg&Pdiay ddd tnto nultiple tinmes and

performed intermtiently. 25 In.this case, the display prohibiting unit
causes a di spl gi} So%ce:}r’atél1 o%‘ao t}}%{%i f&eéjfrl?rﬂ]tc t eﬁré'cs‘%spélr?deélﬁﬁéﬁyt he

contact| epe AAlid L fIUBLERLLARA St ThhT ThED U (P UGBy 3 citdle pperation

to be resuned when contact| ess nication i s suspend r

term nat ednth@th b /| 2ORKunYO20169297%0% PAILIRPL B453DH:a A hendzbgeld

el ectroni c device sonetinmes has a |ighting
10 protecting the contactless data communication from 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 unit, thereby detecting the start of the
contactiess 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

- controllexr 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.



unit which is placed on front or back side of the display unit, *f01/2007
lighting the display unit. In such an enbodinent, it is preferable to

provi de a WOgKe293¢ ohi biting unit for prohibiting 5 the |i gPETHRPIN3® t O
performlighting operations during the period of the contactless data
communi cation. The hand-held el ectronixo device provided by the present

I nvention has, for exanple, the shape of a wistwatch that can be nounted

on the arm of & WSAIA- HEd POVEE + BOHEECaLeicEOEoR¥BNRES haklaa1bahtany The
present invention further provides a hand-held electronic device

conpri si nonit edritcactilseptacednomi fxdn Oubaick §D8epef ftrdraigpaeit agtiless
data communi cation with an external transmtter-receiver; a carrier

det ecti nfamitidihotinket eeei dsnbagannisr tFfansuchtad énboitihendxt éitndls
transmtter-receiver; a power source; a power supply controlling unit for
causi ng RIRF §cRtete %Péévtlé%épb}@h%mh#%lﬁm cavittadoreBsohEbAfmimgcat i on
uni t ur| the eriod of tinme that carrier is being detected, by the

carri WY tUnsh FRqBP PFﬂhl?@ﬁﬁ%ﬂﬁxﬁﬂ?ﬁ??ﬁﬁ?swﬂPEﬁngp§P§tes on
ower fr o) our recei_ving data obtained fromthe
0 g@éﬁgar)gwih EOEEHCtﬁth g %@%ﬁﬁﬁ%ﬁ 1285 data comuni cation

cont actl €ss “‘conmuni ca I Oon” Tani I’OUQ

within the peqihdnhqgt wéqat Rat Galdd & d' %% Qo%td%% Sg Eﬁetggegéaf& er

detecting unit to display the data on t he di ay unit process

the dat aibefearts oti BRlsgYiFRG LRERHIB, tBEedéﬁe%@Bbe@ biri s@%‘aﬁgzhs'ﬂ‘ﬁlatacan
hand- hel d el ectroni c device, even if the contactless conmunication unit

has no chbecwinted cgetbeainmngf pover .vorhagswaoueurkeols | e rpexerpsayr ce
is supplied to the contactless comunication unit during the period of
timel@ hat battexy. 2007 WO 01/92970 PCT/JP01/04539 11 carrier is being

detected, thereby performng data
The present "invention 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 progessing unit which operates on power ffom 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



transnission fromthe contactless communication unit to the infd&éabiloh2007
processing unit during the contactless data comrunication with the

ext ernal tWaAEM®er-receiver. 5 Furthernore, the present PCH/ERUMA0ETIO

provi des a radio device for watches conprising a casing detachable froma
watch and radi o conmuni cati on neans, jpyovided with the casing, for

perform ng data exchanges with an external radi o device through radio

communi cald fRte 10 g Ndpgych a 4a0LO:d8YI CODENA! CheS e AgISEr ca @aS! |y

add a contactless IC car aunction to his own watch. present invention

can be cafraémDstiont £@Bhy the Sbelta@MRAM MBI RScA 01 BR0UHSR &RE the
hand- hel d el ectronic device with respect to the present invention for

sal e, butirfcomabisnchpideesbbdy man st asididteCcehd acphegcdDdsd data
controlling the hand-held electronic device in a recording nedium for

di stri butdammunicat st wiibht éhiehexieagradm ttamwsght bert ekeedmeanmi cati on | i ne
for distribution. 20 Brief Description of the Drawings Fig. 1 is a
perspeéctive vi ENTREFRRE PowtReugeresent yilmy endiqr spravéfesype skddtor oni ¢
devi ce passes throu ate, the .electronjc device being a first

h
enbodi merft*'of°t h€*p 352’ S 98MPRYBMPLOR. CHF 1Y A P HP IR KK TAGr HtSHowi ng
e o Ui ol A 100 LTS 00550 VELLPERY S0 1 050

. WL
Fig. 3 isa bloc i'agram showi ng a co n o

device. 1R/rldhinfB8Ca ¥R-RI6I2970 dﬁFlM&@é%éﬁ%afcﬁio @i cd LR gh.agr am
showi ng a configuration of a hand riving unit of e &fectroni ¢ davi ce.
Fig. 5 i sadibl eardimdEapi 6AOW Nng a detail ed configuration
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

i5 embodiments as to record 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 carrving
"awristwatch-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 tramsmitter-receiver provided in the gate.
Fig. 3 is a block diagram showing a configuration of the -

electronic device.



of the electronic device. 5 Fig. 6 is a circuit di agram showing d8/01/72007
configuration of a carrier detector provided in the el ectronic device.

Fig. 7 isVvOaraiam show ng waveforns of each section of RCEIRIAO4532r
detector. Fig. 8 and 9 are tinme charts showi ng an operation of the 10

el ectronic device. Fig. 10A and 10B arg; di agranms show ng di spl ay exanpl es

of the electronic device. Fig. 11A and 11B are di agrans show ng di spI ay

exanpl es of a gmdifj Cﬂ'gndiQ%EQQ %mg,q_ c??‘?% ]]:ZO So8 tal

di agram showi ng ‘@ configuratio a \NI‘I r 8iii € eV| ce

which is @& SeLentueIROgdENRRE eqtectt%rm(_es&@‘}léé\ventl on. Fig. 13 is a block
di agram showi ng a detailed configuration of the electronic device. 20 Fig.

14 is a bl ock diiagr B =Mk diagifanguhailiag HDheca iWdSEPAEEHnEURE on

el ectronic device which is a third enbodi nent of the present invention.
Fig. 15 it ache oekedbtagnam ghovceg a configuration of a wistwatch-type
el ectronic device which is a fourth enbodi ment 25 of the present
inven®ion. FigFimh i6s i& 1§ ediccidgrbinatam shpwleont i gondigonasfioa of
receivi n% circuit and a transm tti n%nm rcuit of the electronic device.

Fig. 17A9 SN %‘?E?AFEHB\APﬁaVad@ f%ﬂg&lhﬁu%lrﬁfb‘fr%aalégvzse/ 01/ 2007

WO 01/92970 P JPO /9&53 i nssl doe I he elve roni csfdew is a
section along thé " [ihe gtﬁ“hé“ WiT EVE °f§fh?| ﬁe\‘fl nsﬁvmng

anot her ¢oRf i GLAd OO ector.
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.

i5 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 1is 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
wristwatch-tyvpe 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



nodul es inside the electronic device. Fig. 18B is a section 5 alléh0flHe2007
line I-1" of Fig. 18A Fig. 19 is a sequence diagram show ng a procedure of
data comWAPERITON bet ween the el ectroni c device and an BARIRIEN4S39
transmtter-receiver. Fig. 20 is a flow chart show ng an operation of the

10 el ectronic device. Fig. 21 is a di ggram show ng waveforns of driving
signal which drives a liquid crystal display panel of the electronic

si gnal - whi ch drives a | 'quid crystal ‘di splay panel o !
cont | gur s en o e YRR e R B PR PR R IR,

di agr am shigyd ng- g+ copf Fgyratiygn of a wistwatch-type el ectronic device
which is a fifth enbodi nent of the present invention. Fig. 24 is a flow

chart showi ng aigapaemsat isra @fian vARwreHbiig’t haBtakrt Benerhadiamin off 9. 25
is an expl oded perspective view of a radio device and a watch that are a
si xth enbudiuiss iofside phesshectnernti davicEi.g.F26.i $8B $ecki sactiew
showi ng a configuration of the radio device. 25 Fig. 27 is a section al ong
t he |¥ ne3alang |Yhe okigegIl-26. ofFF§g9.2882 a bl ock di agram show ng a
configuration of a _contactless IC card according to the enbodi nent. Fig.

29 is an outsi d&9dr a%i 1% SABARYGCE RARER2PFRAVIRY & PEaraitreffodRkent of |
the present _invention. .18 / 01 65200 @D 01/92970. PCT/JPO /04539 14  Fig.

30 is a i AG A SHOWEhL T LRRE | ?a?iSﬁ o] i Pt 1S ' AF9¥88¢or di ng
to the ephadidBtre i Gcsivlis, @ Perspective view showi ng main conponents of

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 fifth embodiment
of the present invention.

Fig. 24 1is 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 line ITITI-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.



a watch which is a nodification of the enmbodinent. 5 Fig. 32 is 48/01/2007
perspective view show ng main conponents of a watch which is another

nodi fi cat Vo 0B929Tthe enbodi nent. Best Mbde of Carryi ng QutP@TmiEPol/msant i on 10
[1] First Enbodinment [1.1] Summary of Configuration Fig. 1 is a perspective
view of a data communication system tjjat serves a wistwatch-type

el ectronic device 10. As shown in the figure, user U wears the

wristwat ch-types; ekgctronic devi 1 A r . t hr ough gate
G Gte Gis ?Folggs'exgrsrplleé)aht iég]k%quﬁrgt%hg%larhfrgi nn&s a%?gﬁggégfle Qéji 3

provi ded gt ¥ &xd effaka LRARSBbEHE Y &P MY SfbodRenexternal _
transmtter-receiver device 90, when the wistwatch-type el ectronic device

10 passes throwgly.gatei & a Pemieidda ivte Miiddl aGkiidAhadatl BompBREAILGAbIEFONS
with the wistwatch-type el ectronic device 10. The data conmuni cations
general | v erggicdy waicheis §cmodiédcsaitdoal Jo ofths. afipddirhent . 125 [ kHz], and
is weak radio commrunication where transm ssion output |evels of the both
25 de¥ices areFligni B&dis ¢ PewsrRStive ¥ irsasboviag nade opmpevnensls of
centineters in_distance fromthe external transmitter-receiver 90 is a

circl e whe@ i Tativrane bReBempaifdcigd o 1t eibif eBbodirerted to as a

communi cation range) . Therefore, in performng bi-directional data
conmuni cations, a user is 18 / 01 / 2007 WD 01/92970 PCT/JP01/ 04539 15

required to bring the wistwatch-type electronic device 10 close to the
antenna of the external transmtter-receiver 90. Fig. 2 is a block diagram

show ng Begenidogiy & WhOfyidle of¥! ghBAknlLARIY L ter-receiver 90. In the
external 5 transnmitter-receiver 90, a control unit 93 controls the entire

10 [1] Pirst Embodiment
[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 6f 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 Dbi-directional data communications with the
wristwatch-type electronic device 10.
| The data communications generally employ carrier
{carrier signal) of 13.56 [MHz] or 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
%0 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



external transmitter-receiver 90. A transmtting circuit 94 gendiaf @9 L2007
outputs transmt control signal under the control of the control unit 93.

A receivi Woeis®Mt 95 receives receive signal at an ant eRCEIFT/04339 ough a
hi gh-frequency circuit 96, 10 and denodul ates received data fromthe

receive signal so as to output the dempdul ated received data to the

control unit 93. The high-frequency circuit 96 generates transm ssion

signal b he .t it..CcO ' | as..to transm i he
transm S‘;‘:IS% Jg{l%%a ot%?{i%? mﬁl}es[wm%?écﬁéégg% te:flgg_t reolne!cct ?%Cev‘ls%‘élci_ﬁ flﬁ)r ough
the antenia &t ARAOHLRELS Al 81! e TEEEL VA NP tfaﬁgﬁ!vct8§-kla@eﬁ%gle\é9 S gnal

received by the antenna 97 from the wistwatch-type electronic vice 10

as well. Fig. Fiigs @ Dkogk XH &g @ASHMNsHDWE PR conraigued Gfod BE the
wistwatch-type electronic device 10 with regard to the present 20

i nvent i oexterndie wiresatich=drype=edesér onisd devi cetd O, thewatebt&Pblallsd, a
liquid crystal display (LCD) 17, and a hand driving unit 18 are conponents
for conddcdnmpindien yrecehaveh TUnet fontand uahti 1 cranticde phecessing
function. The hand driving unit 18 25 conprises an hour hand, a m nute

hand, and*FSEtDhdIRRtRLEteStEppehyeHolBr fRrtRPTPAETiRgseIRaRAS: 94nd a
drivi i it f driving the stepping notor, As_sho in Fig. 4, the
hand dr i RE AR Y 189COHHRT GRS ARRIF Y PRY &A1 EP B AIRF 40 FOR REOL
mechani 1 v/ ! 2 . 1/92970, R PQ1/ 04539 16

drivi nlgS?efc a%icjs?%t}g%, &8%; %%‘epg*l %gz%%}fl% brggggqgu%r%%ggfv%stﬂec%lﬁ?i Vi ng

coi | 311gfehagener ahl BG tBRINRCII7C h W 24 D e REY S lygd from
the dri visr:ngrnci rcuit 318A; a stator 31 t hat g:ﬂ; exé(}?l’tleed y‘??rh‘zﬁlg‘r?i %/igng coi |

311;1@ndaadr dietiod¥hd tdE Che Se 1 0éat @stuNEebna tHRYRAId Ll vd & thii pdssedsi nsi de
t he stator 312.
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 t¢ 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 asgs well.
Fig. 3 is a block diagram showing a configuration of the
wristwatch-type electronic device 10 w_ith regard to the present
20 invention.
In the wristwatch-type electronic device 10, a watch CPU
14, a liquid 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



Magnetic saturation portions 317 are provided in the stator 31218/ OAdat2007
the magnetic forces generated by the driving coil 311 produce different
magneti c PP eBIIW respective phases (poles) 315 and 316 ar@iAPG1/04869 r ot or
313. Also, in order to 10 restrict the direction of rotation of the rotor
313, an inner notch 318 is fornmed in+@n appropriate position along an

I nner periphery of the stator 312. Wen the stator 312 is excited by the

driving %ivﬁ'}% Iderbl{amﬁsﬁtlrSléCt Ehe SEQQ%EB% }“BESEE}?’i “prg*?' | on g’gttt{‘]lat

the rotor 313 ops I n an appropriate position. he r

rotor 313 gk ikh@SteRR 891 MY Plyedkdrat tng x@d\;a?mﬁi@ct&&ése%a%t Byevhands by
a wheel train 350 which conprises a fifth eel 351 neshing with the rotor

313 throygiises pmupphied Eoumt bhehdeliviny aitdiid 3herl 353tadorecam
wheel 20 354, a m nute wheel 355, and an hour wheel 356. A second hand 361
i s connedthexk tie exshafed bl the doilvihgwhedl 352; andiamtekorhdnd 864 dhs
connected to a shaft of the second wheel 354, and an hour hand 363 is
conne?t ed G s HEGeHR Pagnabie Hhebf Bopducedting hde Mdiasitardf 3te rot or
313, those hands are rotated 25 to indicate the tipe. _The drivi ng circuit

18A suppl"ﬁa@é’ecﬁ%‘?/l%t‘b{ﬂ"%e%noPor'v'éPPc?uéJ\Ea\?e’?r%rﬁﬁo‘fzbd?q]\el%tElbﬁl AgeiSFor 310
by foll d t f th The.d

o roui t TR esnEbhotng Sk e TobFRY AR 1R BV, t%‘ﬁaﬁﬁéfe’lfrg' Fogd |
2007 WO5QY/ %ﬁg&gg/d‘l@%r%%@ﬁ&&%ne% e és%gr %:i)aectal ?.'é%' MOS

transi st or a P- channel ransi stor an -
transi st qQpod3). 31ib@dH MO GLAIda e ofotBe L8RP ADsHD OF §i=éelrs to

i nserted between a node connecting the p-channel MOS transi stor 333a 5 and
t he 16 chaeselr iMES thicaddireicari odi3dd avddrieiiherf rd@erotor 313, an inner
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 torgue 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 £ifth 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 c¢ircuit 18A supplies driving pulses of
various waveforms to the stepping motor 310 by following

driving instructions from the watch CPU 14. The driving

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



connecting the p-channel MOS transistor 333b and the n-channel t1&h6i1st 3007
332b. By applying control pulses fromthe watch CPU 14 to each gate

el ectrode Vo@ 01//293& MOS transi stor 332a, 332b, 333a, and 3B3KJPodi0#33P ng

pul ses are supplied to the driving coil 10 311, thereby driving the rotor
313. In Fig. 3, the watch CPU 14 perfofys a ti nekeeping operation so as to
display the current time with the hour hand, mnute hand, and second hand

of the hapsk dii-yihRY Wyt §-§3aan%éaf‘lsﬁgch99me9r rsﬁﬁt?ét/ag?g,%{% 1isfQr g4 hgn

. a
processing as necessary and 15 plays a re e processing on the

LCD 17. PpudAeineBMdsCesah6i 6hbp 3485, bhPad rakeiifiinerd3dsiGeess ed .
thereto are conponents for mainly conducting the function of a contactl ess

| C card frire pedrfwoingngodat 311cainuhéeabtapd inigt hdde exterpal inserted
transmtter-receiver 90. 20 The I G card chip unit 11 is equipped with a
radi o frdpleresn § Rpdenconféctongr édbel b 1whamwosl MOSi gnatksiapotr BBRaugh
the antenna 12, a power supply unit 22 for generating driving power from
recei ved gn&he npufhaRpgdghtiPhe Beahater, IR a and croptdesssaedzs for

controlling the entire IC-%ard chiB unit 25 11. The | C-card chig unit 11 is
connect ef T THe it Bpohapred MBEghrangassornt 23 A0 £3e A-BRAPEAY) 15 is

vatoh CPULER A 39 BY A 18, on FaT ol PERR AP et PRy
|Ccard i BuBLbnldll La0LeLoA002s V0.1 82970 BETLIROLI 94539 49yl oush

a switch transistor e the switch transistor n,

suppl i ed3Bem &he PIEH Lrak kb dP gl dCareAEAps i BaURb trhkl arile ngateh 1CPU 14
causes the battery 15 to supply power to the ICcard chip unit 11 through
the 19 t 6115 tuhansdlst adr I6indg hekebyopernstyi.ng data exchanges with the
In Fig. 3, the watch CPU 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 wvarious information processing as necessary and
15 displays a result of the processing on the LCD 17.

Further, an IC-card chip unit 11 and an antenna 12
connected ﬁhereto 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 freguency

(RF) unit 21 for 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
carriér detector not shown, the watch CPU 14 and the LCD 17.

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



m croprocessor 23 through the data interface 13. [1.2] Detailed 18/01/2007
Configuration Fig. 5 is a block diagramshow ng the configuration of 10

the wi st Wa@O0h929¢pbe el ectronic device 10 as shown in Fig. BCT/JROM04589 i n
detail. [1.2.1] Antenna As shown in Fig. 5, the antenna 12 is equipped with
a coil 15 L and a tuning capacitor Chg[1.2.2] RF Unit The RF unit 21 is a
circuit for performng a function as a contactless comrunication unit with

respect o {ial PIEM e RO iWenLEOn 130 dy 401 L 210 P oA uLRORY, WiLY 2

rectifier circuit 31 r rectitfyrng recei ve signa € antenna and

suppl yi ngL 6 aps dbf EChoReYeh s( WRp MR EPREAUIR2LARRAY N% CAPaghLorcC2;  an
anplifier 32 for anplifying analog receive signal for ™ output, the anal og

recei ve sigmilctiayivig thaan i mpd whlticeugipv23 4t Bauaekenna H3ttaRy 15 to
anplitude-shift keying (ASK) denmodul ating wunit 33 for ASK denodul ating the
anal og r eompley gt fortheulfutaas céde wanidatld, tdnrd\skh nohel awbecB4 for
ASK nodul ating the transm ssion data entered fromthe m croprocessor 23
for dutpgnansiatahshbt dhayeldly spgnalittingr idabry enrhaggeorwilth/ the /
2007 WD Q01/92970 PCT/JP0O1/04539 19 generating anal og transm ssion signa
based on ¥ WEARRATOT cHht FBrouglndhe gadzpdd %% 0t336 for forning

cl ock pulses CLOCKLl based on the anal og receive signal entered through the
antenna 12; and a reset signal generator 37 for generating reset 5 signal

RESET ba%ﬁQ1¥1ﬂéﬁﬁfﬁﬁﬁf#%ﬁffgh¥§t§5§nal entered through the antenna 12
e m

[1. 2. 3] Croprocessor roprocessor 23 is equipped with a CPU 41 for
Fig. 5 is a block diagram showing the configuration of

10 the wristwatch-type electronic device 10 as shown in Fig. 3

further in detail.

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

15 L and a tuning capacitor C1.

[1.2.2] RF Unit
The RF unit 21 is a circuit for performing a function as
a contactless communication unit with respect to the present
20 invention. The RF unit 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



10 controlling the entire microprocessor 23; a ROM 42 in which ddf0di/ 2007
progranms and control data are stored; a RAM 43 for storing various data

t enpor ari IWoas9m7ewr k area; an encryption coprocessor 44 por/ymenisspm ng
vari ous processings for encryption instead of the CPU, an electrically
erasabl e and 15 programmabl e ROM (EEPRQW) 45 for storing various data that
need to be stored in a nonvol atile manner such as received data; and an

t he

/O unit 4 erformn n_interface operatiqn between .

ni cropr oc%%é%]?étzgn%n%n? 88\A§t]:8ﬁlsﬁsﬁsf£n %glnff]lz%ﬁs t2R EBE FTHEDREYh cpu
14 is equipped.iMd;s j e Isl t 14; a
gate arr;%/ uni tWngl Igarﬂ\?z%r i%(]}udcscg{ g%gfc}%%gién%s%% g%ﬂl F%%nr%'ln% %@quoir ‘gggf’fegrn‘i ng
an i nter faoeck DRAAId Oh RAIVBAR 1Y reRleqR LCBYqh4 120 £l dTIHHH ORI 8330 23;
25 a power controller 54 for controlling whet ﬁer or not to supply power
from t he dstidmeiy 125 40d tahee Bkl O 0LE $%0e 12X 0183 RAM 55 erfcdfa g eeakid ¥
storing various data; a ROM 56 in which control progranms and control data
are sbor ettgre LRBSETOBe s EAamiths7anbbpgperd @i ve mg driatelkacpimgl ohevaghons as
wel | as generating 18 / 01 / 2007 WD 01/92970 PCT/JPO /04539 20 and

out put t i Hg & 1BEETHRA skS- CLOCK2 based on oscillation frequency of an
externally connected crystal oscillator X; and an LCD driver 58 for
driving a liquid crystal display (LCD) 17. 5 [1.3] Carrier detector Next,
a confi gurﬁt izog OfM:i:[cr}:-e carrier detector will be described with reference
to Fig. 6. Thé éarrl PRIt eeT 87738 i s equi pped with an operational 10

anplifier 61 foheagpld ¥l N-208L09 22CCHL VELRiBRBY &Y cru 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
coprocesgsor 44 for performing various 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/O 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
'pProcessings; 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
powver from the battery 15 to the microprocessor 23; a RAM 55
for temporarily storing various data; a ROM 56 in which control
brograms and control data are stored; a clock oscillator 57

for performing timekeeping operations as well as generating



through the coil L and the tuning capacitor Cl forming the anteri/ 04 f2007
output as anplified analog receive signal; a diode detector 62 for

per f or m ngvaiop@z7elet ecti on of the anplified anal og recei vVECEFI®RMaIS3LO

out put detection signal SD1; 15 an enission resistance RL for emtting
electric charges reserved in the diodg detector 62 when detecting diode;

and a buffer unit 63 for outputting carrier detecting signal CRDET after

buf feri i f i . _The di. o]
T oo R Shg"l, LTy ) ot ook oo 82 ol ade et

62 i s equl ppe 05é 20 ano i'STconnect e

term nal ofedhénPIALNOBRke raRh! f!-:Sﬁnééteﬁngrﬁfﬁgﬁdggiégfdé&%?%:}ﬁg%d

termnal is connected to the cathode termnal of the d ose
the ot heran teemi el ves egnEeet agikd ) AvIRhEId | &k yStde BYWRN aSOURE )GND.
The buffer unit 63 conprises a first NOT circuit NOTl to 25 the input

term nal 1of. which the cathode term nal of the diode Dl is connected, where
the first NOT circuit NOT1l reverses the detection signal SD1 and out puts
as refersed detection signal /SDl; and a second NOT circuit NOT2 to the-

i nput ternin%I of which the output termnal of the first NOT circuit NOT1
is 18 / ot 13 horrigrodrsegtorPCT/ JPO /04539 21 connected, where the

d NOT circuit NOT2 the i d detecti i gnal /SDI
and out put's as i &t GRABLYRRGEIEPGRAl HORRT Btk IF ESSHBR Pad 6 he

carrier ﬁé&gﬂeé%%ﬁf‘ggﬁfggeﬁg e pi%. % Fig. 7 shows waveforns of each

part of the carrier “Anal’cg ‘recei ve signal ANT received by the
antenna 12 is, rnkOka®XaW e A 33CHYI 61 BY HOWY L@l hﬂgo?%{:é'l]:_gﬁga‘#éth the

frequency of 13.6MHz. \When di ode detection’is perforned as
anal og r eaRME iSdON@L ANE bympherdi agde a@elierd ofebdive signal entered
through the coil L and the tuning capacitor Cl1 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 R1 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 sourcé 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

/8D1l; and a second NOT circuit NOT2 to the input terminal of

which the output terminal of the first NOT circuit NOT1 is



det ection signal SDIL whose waveformis al most equal to the envelldp£&0df/ 2687
carrier is output to the buffer 63. The buffer 63 effectively perforns a
wavef or m sh@piA2p7eperati on of the detection signal SD aneCDIRPOIZYas
carrier detecting signal 15 CRDET as shown. [1.41 Operation of the

Enbodi ment Fig. 8 is a time chart showqig an operational exanple of the
present enbodi ment. The time chart shows that a user 20 carrying a

e or nat CBahHBELEREGHORL P KLEBhIRAS LN N B 9BLE e OREP N 1 2N

external fransmtteér-receiver operatirons o

Wi st wat CRet ¥P8e 8 ROl d 0P 6n A8\WNGa }indé&{d BG ¢ ?ﬁ%ssggvghﬂ?{éa‘?ﬁet'e%él%

operational exanple, the [|Ccard chip unit 1 the wistwatch-type

el ectroni gigeyi orpEr 10 Howedt i 9nfuBs PedrtePehd airh e Flg el tics 8g tixmn chart
showi ng detail ed operations of the wistwatch-type electronic device 10
during thhgebrdodefyomst.ine tl to tinme t13 of the time chart shown in Fig.
B. Additionally, Fig. 10A and | OB show exanples of a display screen

di spl &yed on aFdi%pl &y ahfvs ovavhéors8s/ @i FazBO7Pavd OF 9Z8F0carrier
PCT/ JPO / 04539 22 wistwatch-type electronic device 10 in this operational
exanpl e. %F%‘b%?%tl on of the present enbodinment will be "described

5 we assune. | RATREE 0o s S € Lhen R bREPA“GH BY G AA YRS gl |

time, the, szé q&@i&h L!?Eai' E%&E&@e& 2@‘“ Coedxillo &fn%cégf%bg%w'ﬁﬁ' %rY?:ae”g

state (tinme node nothrngis

wri st wat Cﬁl’é@ﬁﬂﬁuﬂ} %@twnsﬁngew #Red B B5qS 'E&%%dﬁlcﬁi gs %épfmrﬂag HE £G3n see

through a dial 71, an hour hand 72, a mnute 10 hand a second hand
74 pp8itithredahalogarreteive 1s@@nall7. aker ther thiensd fleaé heiedd ot gt ype
el ectroni ¢ device 10,

detection signal SD1 whose waveform is almost equal to the

envelope of the carrier 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 Embodimeat
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 device
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 t1 to time t13 of the time chart
 shown in Fig. 8. Additionally, Fig. 10A and 10B show examples

- of a display screen displaved on a display unit of the



the switch transistor 16 is in off state, and no power is supplﬂéﬁlgan&3@07
|CGcard chip unit 11 fromthe battery 15. Then, user U reaches gate G for
exanpl e, a¥Oo®1/M¥74i, and, 15 when the wistwatch-type el SRIW.HWiLG48RVvi ce 10
enters the conmunication range of the external transmtter-receiver 90,

an operation shown in Fig. 9 is initialed. First, at tinme tl when anal og
receive signal ANT (only <carrier at this point) is received fromthe

ext er nal %&%ﬁﬁﬂ‘ E&?ect eeééé:e%nﬁghtcﬂrv% bge ANt e 1§peEQ§1%ﬂ%' e

receive S|gna e rectifier Circurt 3 suppl i

to the m&LoREPEESSAL @%@faéieﬁctoﬂoowﬁé &)\é%entVsémbBH&%% thW%%thl ng

condenser C2. Further, e carrier detector 38 changes carrier detecting

si gnal CRR¥FctibéeVRbre2hatber RMRING dherdifse ogb WBBskheigaale@y receive
signal ANT is being received, the clock generator 36 perforns an envel ope
wavef or m shapi rigioft celr raildr, ianclshoeoh iim Fie .aBal e¢ nseeainee thaitgnale rANT.
Gate signal is acquired by the waveform shaping, 18 / 01 / 2007 WO

01/ 92970 iFCTWIRELNFI589waZd tdrtgatGe si dal thésngpehue |@leltime’, dithieng the
period of tinme that carrier is being input. The clock generator 36 outputs
cl ock si gHfls IR - F%P?h%lﬁ?EFBBFSCa§¥6FezéOdHP|hﬁ ehelperibPlayirene

that the ate S naI Iev "H' Singe the I.Ccard chip un|t 1 does
not receé% Xo) é}% 1% gﬁ%ﬂ%ﬁ?? e L€ ¢4r d

chip uni e LhoRer %tﬁﬁa@&t%glé%étpg URE S Pee B gegﬁg Beshorddy:

carrier recti power n supp e rec I er Clr
31. Thengjoat, %@%%M%@taﬁ:@qﬁwé ng fed ﬂmﬁﬁthngﬁrtﬁa{‘f?d has A0nehapsed

since the start of receiving the anal og receive signal ANT is detected,
the KPU hbne gl durdde reseonNe-nRHe- s4abdsitioned in rear of the LCD
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 G, for example, at time tl1, and,
15 when the wristwatch-type electronic device 10 enters the
communication range of the external transmitter-receiver 90,
an operation shown in Fig. 9 is initiated.
First, at time tl1 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,
VvSS) 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 signal 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,



signal as level "H' and enters a receive state. Subsequently, thd&hPMif2007
32 anplifies analog receive signal input fromthe antenna for output to

t he ASK demMOAUP2&r 15 33. The ASK denodul at or 33 ASK denBClyRet@453% he

anal og receive signal to generate receive data for -output to the

m croprocessor 23. Then, at tine t3, when it is found that no nore digital
receive signal is to be input to the ASK denodul ator 33, the CPU 41

h t ' - mde -St ' L4t Ok . R0,
landy stadosy AaPREhEay f0enrnc find e pEGT TR,

si gnal tOtﬂfweéafffeénﬁsoyép$%81ﬁ§ae$n1@ﬁéoalgék_ LRetheorASlE BRAYhALOr 34

so as to transmt signal to e external transmitter-receiver 90.

Subsequendlygk tdigyrASKcmodiiat or t8é whc ASravdskatkes: tdigr inqangid perangdat a
given fromthe CPU 41 for output to the driving unit 35. The driving unit
35 gener atestimmativgtt thasohse edgnagnals beisetewal t KB”transnmit control
signal and transmts the generated signal to the external
transhitter-reddingg Goe t T otghdt fibianvadta 102 doRremowheacehvel owed] /
2007 WO 01/92970 PCT/JPQOL/ 04539 24 outputting of the transm ssion data is
conpl et edFURPY i ams the hat&ppyad S chaness thdng r FientSsice hodd & paid:
signal tq . |evel Bi-directipnal data co i Lons are thus perforned 5
between (HbSPEEREPE Thep e Tt =4t Bow SoViPr STt ERIEFGSd EPelR FORTE Sdevi ce
10 and 1 Be. A A IR AN +181 ¢ LRINSE: O erollEpll 1 ELEREL AN 4R
communi cat1 ons ‘are repeafed as nany “t1nmes as needed. I'nformation as to

t ransact isgns @ﬁ@nﬁ!B%'tiﬁ%'Eﬁcﬁhéﬁea3?£@&@989m§ﬁbﬁygﬂohﬁ% Bis- di eChiagnal
data 10 conmuni cati ons between the external transmtter-receiver 90 and
the 1€ candrelid stinice the @bgrt vt ke deGrtiald t6ld Andnbly tdce@ivet Begnal

wistwatch-type el ectronic device 10, the transaction
ANT is detected, the CPU 41 regards the receive-mode-state
signal as level "H” and enters a receive state.
Subsequently, the amplifier 32 amplifies 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 generate 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 thé'transmission-mode-
state signal to level YH” and outputs transmission data to the
ASK modulator 34 so0 as to transmit signal to the external
transmitter-receiver 90. Subsequently, the ASK modulator 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-receivarSOthroughtheantennalz. Then, when the



i nformation are recorded in the EEPROM 45, and data of the remit® h@NAR0O7
contained in the prepaid card in the EEPROM 15 45 is updated. Further, the
conpl eti orwof1/639d@at i ng t he bal ance data is reported from e¢iBIROGOEHEPd chip
unit 11 to the external transmitter-receiver 90 inside gate G At tine t6,
when no nore carrier is input fromthe,antenna 12, the carrier detector 38
turning the carrier detection 20 signal CRDET into level "L", the CPU 41

Ohe 1T CERpALERRY UR End e BUbLARSS SCh! 893, 9:0RRncl1%d n;ﬁea/éFR'LH' d gouon

the I/0 gger “si ng Eontr S

Subsequenty, cztdfla1cbﬁahg@%0thleaépanéﬁlgg159%%&(3@%&@ o4 ﬂgfegftl%%e% ock

signal CLOCKZ based on oscillation frequency an ex ernally connected
crystal osgt]lator X for output to the mcroprocessor 23. Additionally,

t he power controller 54 turns on the switch transistor 16, so that power
is supplied t®ihet€:chonathdptanicomin:nfiraanidies batéethudbpelkdoaerd t he
wat ch CPU 14 changes the I Ccard chip unit 11 to a data 18 / 01 / 2007 WO
01/ 92870 g 9o £H4530C 28ardr aglsip sSingit nbde.oThéhe avristwatzh -ttiyeweCPU 41
of the m croprocessor 23 reads _data fromthe EEPROM 45 and transfers the
data to terﬂeeﬁe}r\ﬁ%sc Vi Ied e WmertepmaduhapRaittennyaceieres fhen t he

dat S ed by.the.CPU 41 and the transfer of the data is
Cormol ot e B 11 TAE ’f%cg%ﬂaa&,aéemacﬁemf&m@%ns (S GSPRCFF AP PN e

at tirret e [ r ol| 54 .t.urns of w tch
%n}l_ég :.ILQ dt rrfn%@?ma??% CS c% l:g act orhs ancfi ixf.

t ransi st or power car I p uni rom

the batt Q{aYLarﬂc.Qa 15a1!‘§ Sé:@@ﬁ&ﬂgeét l‘t'h'ir“@)utg:hO éﬂl-:e GRU 5408+ § BRa VAL ?Q(EQPU 14

conduct s vari ous processi ngs, for exanp format conversion o at a
thati@r e communications between the external transmitter-receiver 90

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 updated. 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 1evél “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 signél being control signal CTRI.
Subsequently, the clock oscillator 57 of the watch CPU
14 generates clock signal CLOCK2 based on ogcillation fregquency
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 battery 15. Further, the

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



received fromthe ICcard chip unit 11 and are stored in the RAM&$0162007
Then, at tine t1ll, when the processing on the data received fromthe

| C-card chiWROWAI%7011 is conpleted, the CPU 51 controls theCT/OD144#330er 58
while transferring the processed data to the LCD driver 58, so that the
data will be displayed on the LCD 17 ggring the period between tine t12 to
time t13. 20 In this case, the battery 15 is used as driving power for the

LCD 17. FiganliRBsshows el es of transaction information and the
remai ni ng vgflue 8? t\#zmprepai d card displayed on the LCD 17 at this tine.

To be nore conorgée, stheiharer (the Ga®UAlo B8 milhop2obl@Wotent hala &t ation
to North Station as well as the value 25 remaining In the prepaid card,

$95, are daspl fyed. tN\BeBEPROMURBSaha tirERsiFLY VT A tRUHTRHL dat &5

di splaying tine TDI SP has el apsed since time t12, where the TDI SP has been
set in advBntkefwattheC®dt d4cdifiouaht ittre THhe umdics#dat ch-type el ectronic
device 10 again enters a tine 18 / 01 / 2007 WO 01/92970 PCT/JP01/ 04539 26
di spl &yi ng st at'thqn ithe 47 Eplid FrgnAdesredtey SAnAPT Frgd HoAatrapstiiemg i s
di spl ayed on the LCD 17, and we can see through a dial 71, an hour hand

72, a m ot F AR A e PP ISR P hdridre #8 « e i PoSRY ddedanseldar of

the LCD 1, 5 fh . h d di spl 75 .a |l

e Tortasaaare id et gt B RERe 8 s 3B 1y 8" bhelerde £ ifge i 10
t i i d d i ks wn in

Fro 5. Trorengeateii g ShEuL Ao W Bhd STl PRaRRIBUCIORE) 4P R 1

the | G caiite GiweMidpplily o aid aie i @i ddie: PAMr2om 3Rd BeEkerYs all
sorts of processings such as a format conversion on the data to be
transm t tled i dtheph€d®. driver 58. As a result, the anpunt used
At time £10, 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,
i5 Then, at time t11, 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 t12 to time t13.
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 displaved on the LCD
17 at this time. To be more concre‘te, 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 ti2, where the
: TDISP has been set in advance for the data confirmation, the

wristwatch-type electronic device 10 again enters a time



nost recently and the renmining val ue of the prepaid card are di'kpl &kb2007
the LCD 17 as shown in Fig. 10B. 15 Then, at tine t15 when a pre-set

di spl ay tiWwe 0ra297&¢| apsed, the wistwatch-type el ectroni c BEVIRIE/0Bagai n
enters a time displaying state (tinme displaying node). In cases where the
user pushes down the display button 755even before the pre-set display

time has el apsed, this action 20 of pushing down the button causes the

wri st wat calgws @h?cé&.oeéq%\e &‘@?ﬂ, bR . thﬂ?@sﬁ{%@}éiﬂgﬁféf (tinme

di spl ayi ng node Effects of th& First Enbo I rst

enbodi nentoeBifgseki Bedpabowe enabhesncdi 101, a¥nkag wef chie selored Al a
contents on the spot w thout underm ning nnblllty whi | e mai ntai ning the

speci fi cadiahs7df am Hsoworheand iThala aditwcd Iessd 17G cainds a ishidsehhaitd ng
operability for users. 18 / 01 / 2007 WD 01/92970 PCT/JP01/ 04539 27
Especi al | ¥4 t beabf fvet beeigtiohiedatironr exfr pefvetheol€Beluch as the battery
of wearable electronic devices, a type of hand-held electronic devices,
and the displ aW#%cﬁth%hl%epééheSeﬁaymeé @igalayllh@twndéi 2 dnileter such

as the renni ni val ue and hi st or he contactless ICcard unit for a
certain pteJrIf‘%dr%%orf et"laf??%ﬁ neE ft%e;%li wELBs¥RLGhrfyPecelardrorig any

time ne9§§§fég BY aeﬁ%‘E%hHdi%R9raE'°n1aTQH§ conaldm; %ﬁék%ﬁha9ﬁ! ng the

convenl ence users. urt her nore, ase€s ere

el ect r onic o I feid Gods) COBT 5% 255 B VR bt IREISTOEC LRV Byl e

effects of aesthetic design quality of the wat appearance and
di splay \dmy hid rbhaeanabe erlteved @cd hee§ai®orh itie 1y c%qrﬂ%wlriﬁuhlﬂfe

di spl ay hands and a transparent di spl ay
10 11 and are stored in 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.
i5 Then, at time t15 when a pre—s‘et display time has elapsed,
the wristwatch-type electronic device 10 again enters a time
displaying state {(time displaying mode).
In cagses where the user pushes down the display button
75evenbeforethepre-setdisplaytiméhaselapsed,thisaction
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 énhancing

operability for users.



el ement. The conbination especially with a light-enitting 15 di spi&{01/2007
el ement increases the visibility in using the device, thus further
enri chi ng Waei181%ects. [1.61 Modifications of the Enbodi nePCT/Af01/045321 Fi r st
nodi fication 20 In the present nodification, during the period when data
comuni cati ons are being performed betaygen the wistwatch- type electronic
device 10 and the external transmtter- receiver 90, the watch CPU 14 of

t

the wistwatch-g £l QR k : rat i f Lhe

St eppi ng. ot or S THe B o o (oL . IR PHERERER 4P PRlRE il £06 Bud]
comuni caid ORBedl t Pl skedied b M0t R cCRYIA d r@s it ls, t @ thgphantk
driving unit 18 an instruction for driving the stepping notor s%ep by step
by the nurded-loél & leaps: i Maldenti des t RadstheeTidash Heruedt iHie t hereeant

nodi fication enables a nore stable data conmunication 18 / 01 / 2007 WO

01/ 92970 <G UFAOTAEPE3Y i3y olfetatis exarot el & wismgrlod st ties steappimiqi gwtdanud or
time display during data communications prevents el ectronmagnetic noi se
from>oc pagrogy[af ¢hx coptard g I¢ caardmmhe faloy e eitasin pelyddidnent

shows a V\L?g rst_[t,watch-tépe el ectroni ¢ devi ce which Berforms an analog tine
di spl ay & hgMCafiREG ChaRPILE A acEeFSIRY SRe BCsEREACRaHd 28y &Ame

le. T t difi o] t i stwat ch-t . el ic 10
ovi e WASTE T br reY i i 151 B BpPdy 8P S Ky ort 11 mec SRR APRE Pposent

nmodi fi catd ¥l n d MRy tMPESc HiviSP-AELE RQY t“{é%r}\?ﬁ“ under the cover plate of the

wristwat ch-type €lectronic device, one ich is a transparent LCD. The
transparent LCBuir$heR@®rld 0804488k HRak adwf:t@t_:ﬁg\:‘@ﬁ-E}rﬁteeej;.gétgbﬁ@lcay' ng

data 15 stored in the ICcard unit such as renmining value of a prepaid
10 device is configured as a wearable electronic device, 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] Pirst 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 esteps equivalent to the suspended period. The

present modification enables a more stable data communication



card. The other type of LCDis positioned further behind the trdé&pBileh2007
LCD for displaying the current tine. Fig. 11A and Fig. 11B show di spl ay
exanpl es GVOON®2NA# | st wat ch-type el ectronic device in the PCESRIMDISI9

nodi fication. in the exanples, 20 the IGcard chip unit 11 functions as a
prepaid card in the sanme way as in thggfirst enbodinent. In a tinme display
state, the LCD 17 displays the current date and day (April 3, Sunday) and

h - gl irty- i fOrty: s d
s shown T e SR 41 Engbf e aes LD KeAR S o L S48 T8 RIS

this staiggat %Ma‘ﬁ@ﬁs”’?ﬁ&e{r%ﬁ%ﬁt | ¥16LRS oERLE Al PO fdin Captd!

Station to North Station) and e remai ning value of the prepaid card
($95) arecdiwsptiyged on the LCD 17 in addition to the date, day, and
current tine, as shown in Fig. 11B. 18 / 01 / 2007 WD 01/92970

PCT/ JPOL/ 04539 29 [1.6.3] Third Modification In the above enbodi nent, a
description is given as to a wistwatch-type electronic device, but the
preseht iHventdbonSegordntpdiflisetdppl i ed to a conpact hand-hel d el ectronic
device conprising a display, unit and ap independent power source (battery)
excl usi vel y for %nhe2BP¥H a%lﬂaﬁFt enhogimento Fhavaabai f YEABLBALED -EESuUs

enmbodi nent.s of _ _a conpact hand- hel d el ectronic evi ce can .be _envi si,oned
such as & lcee'l:lptcru N co;aje‘ﬁecf%o cr}bipgqriéaqrmﬁsas“f &EE°Y %Bﬁ)e, g& SPLAYsPEEGE, a

pedorret ey 3G A nBoid, ﬁiﬁl%@y%%'@”%% & xeLRARenANROdITRIN 8, 0B lgﬁp' oy

various nodes such as necklace-type, nt-type, and ot hers.” T.6.5]
Fifth MdHd 8&5eRt\WHd £f 1 fa t DEnaNRYFe SFH Q0L PR wROWE!- thd SEPRLLEHAfOM the

10 device which performs digital display of the current time. In
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 displaying 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 displayving 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. 11A. 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
éard ({$95) are displayved on the LCD 17 in addition to the date,

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



battery to the IC-card chip unit when data are read out from thel8/0172007
non-vol atile menory of the G card chip unit, power may 20 be supplied al so
when t he I'€OIMWYP7@hip unit transnmits data signal to the eREBIPMIN4S3?
transmtter-receiver. By doing so, it is possible to increase the

transm ssion power of the ICcard chigpgunit as well as the degree of

nodul ation, thereby extending a communication range. 25 [2] Second

Enbodi ment [2.1] Summary of Configuration Fig. 12 is a block diagram

showi ng a configuration of a wistwatch-type el ectronic device 10A which

is a secopd. 4831 BAi+d2804: \MRQL/32970 PCT/ JPOL/ 04539 30 enbodi nent of
the present invention. The wistwatch-type electronic device 10A is
broadly divi dedid ntte abdve eabddignt Urd tdeklA fofi €@riyidigveaitasand @ card
function; an antenna 12 that is connected to the ICcard chip unit 11A;, a
crystal |vxigwvatdhspynyg ¢LEDrroRitodepéckor butgtiespirapcopeinvicons oaf

every kind; a watch CPU 14 that is connected to the ICcard chip unit 11A
t hr ough £3ARE iFHET faRRL 128 Rl T ommrAct thndéneeld ehersreaiehdeypee

el ectroni c _devjce, tinmekeepi ng operatiaons, and displaying operations of

the LCD TA™BF YRS § £5 SRAH 0U—EHpARh FhohRFePEdrd twl LY Skt ERVEFSe
I t i | 10A:; ; A t i_st 66, trolli
el ec ronl&aﬂzg‘yéﬁc%_ eQﬁ\clu Qge?ﬁs Ofiﬁhferaﬂsfﬁilaor or controlling power

supply to't card chip uni r Smtthe hatte y 15 based on control
signal froma carrier detector as will be described hereinafter. The

| C-card chip unit 11A conprises an RF unit 21 for 15 receiving receive

si gnal i nmuauts tdr quglrtihemaat enparidn a carrier detector 65 for performng

carrier detection of analog receive signal input through the antenna 12;
and 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 memoiy of the IC-card chip unit, power may

20 be 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 ig a block diagram showing a configuration of a

wristwatch-type' electronic device 10A which is a second



m croprocessor 23 for controlling the entire IGcard chip unit 1hx/ 0do/ 2007
[2.2] Detailed Configuration Fig. 13 shows a block diagramof a detailed
confi gur atW@h1/92970t he wri stwat ch-type el ectroni c devi ce 10RCTAM1Bi#I§9 13,

the sane reference nunerals are enployed for 25 the sane parts as the
first enbodi nent shown in Fig. 3, and3@ detailed description thereof wll
be omtted. In the present enbodi nent, power is supplied fromthe battery
15 to th ' 1 It es:. uni 1 ' a i er
det ect or %GHEEF?%%%%'%/ oﬁ%%oggegé\%tto%rbggﬁb%/ JF“B%/ Oﬁ]gggaﬁgégert rerrri ng
carrier deteectron Ofaanpbon 6268 ¥ cdldnAlaiviRida itiPuahzkbeagnt ey 12;

an anplifier 32 for anplifying the analog receive signal input through the
ant enna idif ari ouqaitcar i APkowhe e ut @t @4 r83ra0e t ASK; deAvdnkahinag ithe

anal og receive 5 signal for output as receive data; an ASK nodul ator 34 for
ASK noduitatt ng ¢oemeatsdi om tiat BC end edath ip amitthe 1A} & opyetedsdigudd f or
output as transmt control signal; a driving unit 35 for generating anal og
tr ansi sSieP AHnelChHhstd art herfeapdnmot dicakawlorgymalong efoekery
generator 36 for formng clock pulses 10 CLOCKI based on the anal og receive
si gnal eﬁ‘tlé‘rdédatﬂ?‘ﬁﬁﬁhcgﬂel‘" ihednhg 9onngfjed rRddte JCyfATyeRdPatsi 37 for

enerati reset _ sipgnal SET, based on the anal og recejve signal .entered
?hrough rzltq*r%% gﬁf%ﬁﬁggfﬁ. PE3 M EhsR e c8ﬁgi PRETOHE of er%ee&jiflrrieer

det ect : ' fi ' : ' 38
hown 1 BERRG e s PfRe S8 TEE RSB HUTLIPT BaneRe el e B FEb Rl e

and displaying operations of the LCD 17; a battery 15 for
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 gignal 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
11a.
20
[2.2] Detailed 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



battery 15 at all times to the carrier detector 65, it is when dJ&f0Rdr/2007
detected by the carrier detector 65 and carrier 20 detection signal changes
to |level "WOO1BMi&ing the switch transistor 66 to be turnREU/ENI/0#53at power
is supplied fromthe battery 15 to the anplifier 32, the ASK denodul at or

33, the ASK nodul ator 34, the drivingunit 35, the clock generator 36,

and the reset signal generator 37. 25 [2.3] operation Next, an operation of

the wi st £5eh¥RE eheclikenise J ' gﬁj@' 09
receive sﬁlgﬁa : ?y carrier atte?'ﬁ::és&go(#r)l%ﬂi&?bgﬁglg%%ogqq\r/l\g\i\gl 2970

PCT/ JPO1/ ﬂ{lﬁ&@gBZthbS ahtRutinal 1003 adin €¥in@LAZEL iy I NESF eampeE eIl Yhd refer
to Fig. 1 and Fig. 2) through a coil L and a tuning capacitor Cl1 of the
ant enna l#jalde mwaraiwy sdehedt bnp6h et @cdl ey aneenardl 2 QUE qutlos teard ;i er
detecting signal CRDET of level "L". 5 Subsequently, the switch transistor
66 turns &h XY demcedulafine 3 3 dorurRKedesedudaidmas e poblog riesadiate ery
15 to_the (anplifier 32, the ASK denodul ator 33, the ASK nodul ator 34, the
drivifg FhiIRa5 [QhOURik 2§ehEFSLEE 38taanantdek madtlatgrals fgfé‘f‘n@rsé% or

en _ade an_operative As  anal O receive

37, all of
=i gnal .3“0%?1%&%?%1&1aaﬁaPa%Ea Set§ged: gFBE‘ Eg8c‘R1§FSH£ SEEER| f or
out put L o4 o M ELARE OGESRRLnER I LN AdIe DELLLH. W0O8, §8Eh5Chal% AT N

i nput . en a predeterm ned anount o a’psed Sincet

i ncom ng Qfyr B8 eGARH NG aﬁélgsttex%?&ué@fohg C%'Hadl SQ'SQ&Jthtﬂeléraﬁgh‘irts a

receiving state. Subsequently, the anplifier anplifies the anal og
control signal; a clock generator 36 for forming clock pulses

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 gsame 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)



recei ve signal for output to the ASK denmpdul ator 33. The ASK demddu @flor2887
ASK denodul ates the anal og receive 20 signal into receive data for output
to the m o¥oprE9essor 23. When no nore digital receive siBCBIPIIA433Nput,

the ASK denodul ator 33 enters a standby state. Subsequently, the CPU 41
outputs transm ssion data to the ASK 4gdul ator 34 so as to transmt signal
to an external card 25 reader/witer (not shown). Subsequently, the ASK

odul at or; 345 A MO ALES LR bnANST AR L HA1 Ao L BPYE DY of N FRY 4%, I T

transmt cont signal for output to the driving unit Vi ng
uni t 35 gener at em@nalPd ) Al A &Jianal 238 4 QhnAnd0@hpaWR RN 3970
PCT/ JPOLl/ 04539 33 based on the transmt control signal for output to the
antenna dtHehaatghnshich the cighhbridetéansnids dbdsriheatiainalng card
reader/witer. Wien no nore carrier is input fromthe antenna 12, carrier

5 det ectiotputgnata CROET tleteicd nigeveelgiidl @RDENeofalewvel “det.ector 65, the
swtch transi stor 66 becones an OFF state. As a result, power supply from
the battery 15SUPasEmamplyfitde S8 Lchher ASKLgEABARA ALoms33D Q& tASK,

nodul at or 34, the driving unit 35, the clock generator 36, and the reset

si gnal gé"r]fé’rcalf o o %‘%?e%e‘-’%‘ﬁ%’ﬁeﬁﬂ%@lyaﬁﬁo{“hégé BéFF?IB’eéénﬁoar‘Fhe
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10 As analog receive signal is input, the clock generator
36 generates clock signal CLOCKL 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.

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

25 reader/writer (not shown).

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

The driving unit 35 generates analog transmission signal



of processings such as format conversion of data that are recei vidh/ loh2007
the 1Ccard chip unit 11 and are stored in the 20 RAM55. Wen the

processi ng¥0¢gh92%e data fromthe ICcard chip unit 11A arBCH@Rpios3ed, the
CPU 51 transfers the processed data to the LCD driver- 58 and controls the
LCD driver 58 in the neantime so as tfy display the data on the LCD 17. 25
[2.4] Effects of the Second Enbodi mnent The present enbodi nent inhibits the

unnecessagysk caxea&;ee i3 nAG bl t&%wegigaaium' ﬁ?@t?ﬁga&'éq:tféomrtlen%a

supplied to t RF unit froma battery éxclusiv time display when

the 18 / 94, /tﬁgazgh\/\%@%%%@ sRGHaIPOY %Msﬁﬂttéacem REObx&@ar from

outside is detected. Additionally, wutilizing power fromthe battery when
nodul at i ngadat aeedabl/egitielle i ncrease in the degree of nodul ati on or
transm ssion power, thus extending the comunication range. As a result,
t he 5 conveni erifeerf pe WGere Taxrignhascempu Ffitdethet et enesct, eatvadierent
prevents | eakage current fromthe power source for time display when the
| G- caPd ciepecting issanplan CRRSFer Bt rnéngndeetek adse p@ﬁ/ertlsﬁ)uﬂé@rll@r

controll%throuh% witch transistor so as_to su ower 10 for tine
di spl ay tTtHEEIER fdtﬁﬁl Fuahch 5ﬁP§‘S\M?§r?’ﬂa§6a I?%CO‘Egﬁda r BFFt R&3EE&-card
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data. Fu oY contF

chip uni tzgnhidie gt B%nao%q%r@f g Stt%teegs%ymoéﬁlg%tf RYoughy ghvm

|ntern1ttently operatlng at | east the carrier et ectlng ¢i rcui anon
conponentmiaf 3therh &k GhinkWidr 3By ihe ﬂqpé/\@res%qyéggnfaqrgéhaﬁa@b%pl ay

and, for the other
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



conponents, supplying power fromthe power source for time displH/&1{RO07
point where carrier is detected. In this case, 20 the carrier detector
utilizes aWVORLAMW7TPC t echni que, thereby enabling the changRCDiPulloes39
operating current to several mcroanpere (/tA) order. Further, since the
carrier detecting circuit detects preggnce or absence of el ectronmagnetic
carrier and perforns 25 a switching operation of the operational node of

L% Cof eebR g Bt teg kL iR POSR) BhEsh BoNk! GDCLOR A0S RhliRREboAdY S0 Y

at a relevant ti IS case, comruni catron between

uni t and_@aiﬁﬁﬁﬁ@aﬂ;oﬁl@yi@ﬁorh&ﬂw%afﬂs&q? S REGRBYRA a 193 dat ol EABBTIS ed,
with timng of having transferred from18 / 01 / 2007 01/ 92970

PCT/ JPO1/ €H&3Ih cFmase tar the el bENb G BAL1bA i GIakistli SHIbIpbaetd, ng
state, between the mcroprocessor of the ICcard chip unit and anot her
part of theusw esteatddnot yigee ebonmnpicetden cmmsgeh aast ke »edwht, CRHe 5
[2.5] Modifications of the Second Enbodinent [2.5.1] First Mdification in
t he aBovestirrl ene, farduserispiisognbangiaden as to a wistwatch-type

el ectroni c device, but the present invention 10 can be also applied to a

compact hand- hél'F et &% BT BRGPESTRRABIISR hPRE R dpaktiae anarant
ePenS o EL AT Lo Okt et SEASAT, Ynah e R hoSERRA e
device Capihe egviphongy sieReds deal fukat of EEEEOR@AWQ' Ol o ASgigSt ant
(PDA), a translator, a pedoneter, and a portable ~Sphygnomanoneter. Those
enbodi Merich 1YL TSPt W MATH S BRYESh transistor so as to supply power
i0 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 displaving data.
Further, it is possible to control leakage current at the
IC-card chip unit 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. In this case,
20_ the carrier detector utilizes a watch IC technique, 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



such as neckl ace-type, pendant-type, and others. 20 [3] Third Enbtal¥ @hi 2007
[3.1] Configuration Fig. 14 is a block diagram show ng a configuration of
the wistWatogi2979pe el ectroni ¢ device '10B, which is a t hPEWIP@AB4539

enbodi nent of the present invention. In Fig. 14, the sane parts as the

first enbodi nents are given the sane rgéerence nunerals, and a detailed
description thereof will be omtted. In Fig. 14, the followng points are

different,fy %BQ?OdE%%\%%é.%@%CHa@tt MoV 103 EL Onott: dé%ectq:hg/ %%%%r

01/ 92970 PCT inth t enbodi ment

sour ce U%ét@@engﬁ{l@faib%ﬁi"ddésrﬁbmog‘ﬁefhérﬁn ELLlrs phanel aﬁ&l&%éﬂgﬁugh
the antenna 12, for supply to the entire IGcard chip unit 11.

ot her hanszra qrowvRE WwOLE O@a U8ht t28B ¢éBeptovhiedidvi e tdirrpuesené vﬁfﬁlﬂdl ment
instead of the power source unit 22 in the first enbodi ment, and the power

source unt®U22B generates driving power fromreceive signal input through
an antenna 12 and supplies the generated power to an RF unit 21; 10 b) in
t he pPesent enbodinent, a level shifter 63 is added for adapting the

vol tage | ev of out ut signal of the RF unit 21 to the voltage |evel of
t he nicroﬁ%o%%s@%?l b3catyonf fife Mo ReTr < FBRBEAMABSL, the switch

transisto ro i e f.or ontrolllng power supply fromthe battefy 15
15 to theh%égc ﬂﬂ Efif |ﬁ ﬁbcessary On the other hand, no switch

transistor 16 is, r&rh%v e d Lk DEHESEN AIRANIENL A% el Td e, y esent

enbodi nent, power IS supplle
wristwatch-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.

[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 embodimente may employ various modes
suc¢h as necklace-type, pendant-type, and others.
20
[31 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 gmbodiment 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 froﬁ the

first embodiment shown in Fig. 3:



shifter 63 and the nicroprocessor 23 fromthe battery 15. 20 [3.18/01/2007
Operation Next, an operation of the wistwatch-type electronic device 10B
will be de¥eoi/B®@ in the followi ng descriptions, an opere@¥/o#16453¢ he

| C-card chip unit 11B as of the input of 25 analog receive signal wll be
mai nly described because the operatiofin transmtting analog transm ssion
signal, the operation of the mcroprocessor of the ICcard chip unit 118,

dth at i f.th tch CP th th f the.first
mbodi ment! b Tho1=po380s 1T SIS REr) The1 PomeIo SPE U cH o dbal
di e _ SE57BPET SPB1, 5
aaderuri Lo ROl Shonn iRt o E3h EpogheL PPHhar SRR SRR

the antenna th arddfifed i1f2, e o gagig_tlySJeor eald bhed rehecanaled chegeiuve ¢si gnal
for 5 supply to the RF unit 21 as direct power (VDD, VSS) through a

snoot hi ng candenser tk2. oYhen kapd pdetpiwdnedhddd® v elapsedpabiegdshe
incomng of the carrier was detected, the ICcard chip unit 11B enters a
recei ¥i ng stia ¢handresepit smbhé imend ved thatd ofo thisepbeeal sob®cehuhtier 63.
The level shifter 63 adapts the voltage |level of the received data to the
vol tage | evél? é® the Figsdpreabestigrel, 4nd SheReved $hvraRcubptogé@Ssor

23. Subsequently, the mcroprocessor_ 23 operates on power 15 supplied from
t he batterygffsleéﬁd:eﬁerdfrdfvﬁs?‘%é%q“fﬁ}é ﬁ)‘?%e‘é%??l’gge HhIRAL +RBREVERYAESR  Wen

Q?agg[)s glt g%lélééhtregﬁgi i/ asri(?g%lppilsiésn%%te’ gtépl%rarpe%r 88&8%6 cs>oarn %ﬁ-‘ Ezqti%r s a
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;
¢) in the above first embodiment, the switch transistor 16 is
provided for controlling power supply from the battery 15
15 to the IC-caxd chip unit 11 if necessary. 0On the other hand,
no switch transistor 16 is provided in the present
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. In 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.



20 [3.3] Effects of the Embodi nent The third enbodi nent as descrilef0d062807
enables a nore stable operation of the mcroprocessor 23 of the ICcard
chip uni tWePB%hce it operates on power constantly suppl PEOIHMO#39t he
battery 15. 25 Further, the RF unit, whose | eakage current is relatively
high during its inoperative state, utiijzes power generated by rectifying
el ectromagnetic carrier transmtted from outside; and the m croprocessor

of the ICcard i i - C t.J tdvel. W ring
"ts' i noper at| ve S h dos e ve SRR SR EDGASHE ot ke 58 )
utilizes povamph@r £i&® AnSPbaVerhius &q@lfaadgb?weq][&te&ol lho9 stbwakage

current by a sinple configuration and the transfer of data to the watch
CPU in a shabeghhercod powad d Su@ENRS aleth citor et idyithge eheehmemagnetic
carrier. 5 [3.4] Mdifications of the Second Enbodi ment [3.4.1] First

Modi fi catd gredin v atiovm ienBddreaent fiasdeberdpdlon recel veniamdd faor
wristwatch-type el ectroni c device, but the present invention 10 can be

al so appl$eRP+® hOcbhPaBl Hand- Rdl @selddcteohirowiewi €6DBonPFESI hjrauditspl ay

unit and an_i ndependent R}lﬁower (battery) for the display unit. [3.4.2]
Second MStli TTeAtORT 18°94PPEEE &fbodi ments of a conpact hand- hel d

el ectronic deyj.ce can. b nvi sioned.such_as a cal cul ator, .Personal, D gital
Assi st ant (PDA;ﬁ,heg1 Pr%ﬁ%ﬁgt SFf“lé‘e[%I‘eg%w&C‘é S elRpLe (ﬁ'&a%'f &he incoming

sphy gD MBNO B L lea r[HQSE w%@(a%itr%@eﬁ{”@ﬁee %l-%r\@rcih(ﬂ;s u %ei 18° gﬁ'@e%%
neckl ace-type, pendant-type, and others.
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.
Subsequently, the microprocessor 23 operates on power
‘15 supplied from the battery 15 and performs various processings
on the received data.

When no more digital receive gignal is dinput, the

microprocessor 23 enters a standby state.

20 [3.3] Effects of the Embodiment
The 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 inopefative state, utilizes power generated
by rectifying electromagnetic carrier transmitted from
'c'rutside; and the microprocessor of the IC-card chip unit, whose

leakage current is relatively low during its inoperative state,



[4] Fourth Embodinment In the above first to third enbodi nents, tHe {81ch2807
chip wunit which inplenents the sane functions as contactless IC cards is
mount ed orW@ 0I¥a29d0 hel d i nf ormati on devi ce equi pped 25 wi t hPEIARIGO#EHICr yst a
di splay or an organic el ectrolum nescence (EL) light-emtting display for

di splaying various information, therejyy enabling a user to confirm
informati on on the anmount wused and the remaining value stored in a

contact | eé@ii&g%\gi,wéiowxeEig%pg;%;gggggﬂg%ie%ﬁ%ﬁg% th% Bohtodhd s¢lystal

18 / 01 / 2007 01/ 92970 P and an organic EL

l'i ght - emid# i1ng: kil &Pl 2N &2 &l Bim@Bh@l EahreeRliadli AN ndeRBLAtansfer

el ectromagnetic noi se during the operation. There are various causes for

t he el ectobmagretibcthaoksech armng ihi €Bat Biwhéypen®fp RIactkogagaehitedoi se
occurs 5 when alternating waveformis applied to a display panel of the
liquid crystedctii &play eleotgampgneltild glereietti ng di splay, or when an
ON OFF swi tching operation of a boosting circuit for boosting the driving
power °of the display panel is perfornmed. Wen this type of el ectromagnetic
noi se occurs froqia disg%§¥?10 device, transm ssion sensitivity of the

| C-card chiprludfeaikicy oPit &fte S CaRicERPAHRERFcati on range is

decr ease d . pass| compunication errors can take place. This problem
is aggraagggﬁjgsgiﬁégﬁlyogﬁ écaﬁﬁPgtmatch-shaped hand- hel d i nformati on

device, which iy 8@ aﬂgv%ogmﬁghibgaﬁgsgthggc§i%§§§%fgﬁygﬁgfgﬂa% lLisayi d

crystal display or an organic EL t-emtting he “antenna of
an | G cand sahidt dili dypeays d& ordeashaobhee, Jhe phessntsenbodiventighfers a
suggestion for such a problem The present enbodi ment provi des a hand- hel d
20 16 or peini dbe deéwoceppdiad ecok cbhiphidt mandieipd a3l oF et dODc Oflevice
comprisging 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 envigioned 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
[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 witha ligquid crystal display or an organic electroluminescence
(EL) light-emitting display for displaying various information,
thereby.enabling a user to confirm information on the amount
ﬁsed and the remaining value stored in a contactless IC card.

However,  the display devices such as a ligquid crystal



communi cation sensitivity, the decrease of a conmunication rangel8afd { ROO7
communi cation errors of the I1Ccard chip unit even in cases where a

di spl ay urWvo 0P2%7he hand-hel d communi cation device and t heCEHMRWEMAIBIOf -t he

| C-card chip unit 25 cannot be positioned apart from each other due to the
limted size of the device. [4.1] Sunggry of Configuration Fig. 15 is a

bl ock di agram showi ng a configuration of a 18/ 01 /2007 WD 01/92970

PCT/ JPO1/ Qggﬁg?l 0. nW LSt WalGhist Y RE, eiJﬁ%éo?ﬁgtggxéc%gsg%a\é\@lﬁ%@ll?stg fourth

enbodi ment o e present invention. e Wi st el ectronic

device ingiferabovsnttbstad® JEtd EMDOLM PEOhSanet D8 N6 SEVRLEDALYPRe

el ectronic device 10OC perforns contactless 5 data comuni cation with an
external épenamibher-rrReeevere PaOYLURI cWublRs0ELR Ehaseibewidmudrndrid. The
external transmitter-receiver is configured basically in the sanme way as
t he extermaiseraasongtehicbcthier t9Peas fshden tiromays e tafcomenierd iconed-&i g.

2. Therefore, the external 10 transmtter-receiver that conmunicates with
the @i SYR@R Ghl igpea el egtvaretotovi @G ef o Bedhepbdamaberel oéfreed to
as the external transmtter-receiver 90. Also, Fi 2 wll be referred to

Fi g.
i f necessar9ei%h e¥RERhi AGSPHRY oPEr AFFBRLCOEDL %éﬁgﬁremﬁating display,
t itter- i 5 Ag in Fig.,15, th i st wat ch-t ype,
el actroniC IR cER LR RBhn FHE T b ARAHEELSE of 8 PPRREAG o A 22,
I Vi ' Is A Lt L b Chll , central gontrol
cirourt | Tag BebEting e BV I BLUEY e BCal bp 1 A e SENEOBRERRT ' 0
an input yiidridials Aydd1@ @GRt ¢ nldBs OTo AUt of @iEda]y of

the transmtting circuit 124 to connect the
10 device, transmission sensitivity of the IC-card chip unit is
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 liguid 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 thé 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 showing a configuration of a



sel ected terninal to the antenna 121. The receiving circuit 123 18/01/72007
denodul ates signal fromthe external transmtter-receiver 90 (refer to

Fig. 1 and¥Ritg9297 received through the antenna 25 121 basRaT/@Pp1d4330| | ati on
signal SVCO fromthe transmtting circuit 124, for output to the central
control circuit 125 as receive data DR The transmtting circuit 124

nodul ates transm ssion data DTX input fromthe central control circuit

125 base Sik.zer, c gn i the 18/ 01/2007 WO
017 99070 enr SHBERBS £ABe COTLEroRn 8 e TRYe UG, MR B U isiRy {he

external ehbaasAbhtesr taeeh¥8ER0 tivovglut he pntenia éﬁstm%c@le-wp? .
evl ce

control circuit 125 controls the entire wistwatch-type electronic

10C. 5 Fueldetrohhe deivsitveatiahthepatdwretione €@VviseritlConbolBileslSs, a
singing unit 126, a driving circuit 126D, a vibration informng unit 127,
a drivi ngtlee madistt wetth - t 1 g lefl-eerirsgiiond ewfi oem Q) perifio 28 ¢ oa td kit Liang
circuit 128D, a display unit 129, a driving circuit 129D, an exter nal
oper aPi orfld®R | SMMUTHFaien 130 thanapscextarnel 13uranswi hhdar desiegvalr
generating circuit 132, a non-volatile nenory 133, and a battery 134. The
si ngi ng &%‘fv’l i ¥1H8 vEALBY G hasdriRevy & chif-126D ditker KkETES r o
of the c control unit 125 and_infor 15.a er .of _yarious

situati oﬁés}t%)@é%‘gﬁ%rbfegeﬁﬂ?%%soFanéE’Pﬁg@ ?83&&."’& e WY be% £81S MRS i ng
uni t 127 4 @ﬁbveék@é/rﬁ%f tﬂfdalﬂ’ér@t&éf-cyéée}%l? ugler, t hSh%%?:Ht Q) Qhthe
central control unit 125 and intforns a user OFf various Situations By neans
of Vi br aficremddei bh 8@t - epk §Si on gl Nf or M A Ao Y28 1 Spipg ovi gggegga\y th

light emtting elenents such as light emtting diode (LED), driven by the
drivitg diramsni 28D tecdetvebe comhadl of ddiunicates 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 extermnal 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 signal 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 SS8Y input from the



central control unit 125 and informs a user of various situatiord b?"n’e&QQ?
of light. The display unit 129 is conposed of a liquid crystal display

panel and WOREPEYTGNd di spl ays 25 various information dri vePCHIPOEMAE3Ari vi ng
circuit 129D under the control of the central control circuit 125. The
external operation inputting unit 1304gonprises buttons and a touch

panel, by which a user perforns various operations. The standard signal

gener at i Nge Gk F&HI teok32-SUt Eﬁrx%u\éﬂ{' 94§ 18fér0%u/tg§10c07tov\@194/ %%%elf}nal

PCT/ JPOL/ 04539 42 ~standard si gnal genérated bas on source oscillation

signal  genghshedcby - e casEr | athdddgh ThRe N@Rt ¥Ahat ke .nenory 133
conpri ses EEPROM or a flash nenory and stores various data such as an

identification Thebeenttraquecdmtibe Wwiirstuiat cizs ypentrellect thai enddwiece | OC
and receive data. The battery 134 supplies power to the wistwatch-type

el ect r onierdevvaechotyprevkilles Yypwsic faevite WEstwat ch-type el ectronic

devi ce IOC is usually supplied fromthe battery 134, it is possible, in
cases®wher e dat%%“’c"cﬂﬁﬁml ddte oM Tiis PeEr e S terlec%@%t‘ér vige 10C
transmtter-receiver I(Irefer to, Flgzland Fi.g. in.the case of

convent i SHATPTHRHEEcH e§§ FERTartsi ty §2fact 1 Prd rlrni Cl%ﬁ\'r‘é Hcktbher @
signal) tr ﬂi&gd % PS’]_»}nhS extgr gal Fzz:?gam&%gé-r%e%g%gf%% i 'itzc} driving

power . Fur In the cen r COI’]tI’O pOSSI ‘e to

cont ai n qmﬁpﬁré(xﬁiéé’{‘oﬁ'iﬁ%}mﬁﬂﬁr BRI RYEN0a 8L Svihl 2R Y2 O

Configurations of Receiving Crcuit and Transmttin rcuit 16 is
a bl ock diagErdy SRMAW 1993 £AFivGHAELRBuAk ihep, & em@rll%h obaea%%hchl ng

circuit 122, the receiving circuit. 123 and the transmtti ng circuit 124.
As Sh@Wﬂﬂnpﬁ%@pniGunhM3130 an oscillator 131, a standard signal
generating circuit 132, a non-volatile memory 133, and a

battery 134.

The singing unit 126 is driven by the driving circuit 126D
under the control of the central control unit 125 and informs
15 a user of various situwations by means of a buzzer or electric
sound. The vibration informing unit 127 is driven by the
driving circuit 127D under the control of the central control
unit 125 and informs a user of various situations by means of
vibration. The light-emission informing unit 128 is provided
20 .withlightemittingelementssuchaslightemittingdiode(LED),
driven by the driving circuit 128D under the control of the
central control unit 125 and informs a user of various
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
6peration inputting unit 130 comprises buttons and a toﬁch

panel, by which a user performs wvarious operations. The

standard signal generating circuit 132 outputs wvarious



antenna 121 conprises an antenna body 121A and an antenna filter 18060d./ 2007
antenna filter 121B elim nates unnecessary elenents 25 fromreceive signal

of the ant¥@AH99éHy 121A to output only the necessary el eMENHIRIINE3I? he
receiving circuit 123. Further, the antenna filter 121B eli m nates
unnecessary elenments from output signgl fromthe transmtting circuit 124
to output only the necessary elenents to the antenna body 121A 18 / 01 /

2007 VO 434970 P IPOMDIE A% Bhar SELAPGCLLENIL TR BBy

anplifier 123A anpliTies requency of signal receive

121, for puitdted A tHex@schidIG rdBaidlil.at irpR 8bano18¥ERd & hed to
the mxer 123C fromthe transmtting circuit 124 through the buffer 5

123B. Thezampaet s 42 HRAROM & rt Aef 1onch Ietioirgnafigaed r SYGR M dlis deiddulucsi gnal
of the RF anplifier 123A, for output to a band-pass filter 123D. The

band- pas$f i #n e dea3Didaagrion | nusberedivatierud r equatiey i £ tsagohl- thpem
anong the output signal of the mxer 10 123C, for output to the IF

anpl i Pi ertlesEomie fpvies i 10er anm3remplvei datithe | Phei dmittdny ddtdput to
t he denodul at.in circuit 123F. The dempdul ating circuit 123F_ denodul ates

recei ve A% AL HE 1P S rd Evateh otrpat e ectRandenfpyi coc dRCrol

circuit 125. 15 At t smiting circuit 124 hase- | ocked | o PLL

circuit 124A, glhllov(\a/- ‘ggég%%%gfg%ﬁt%%gc%b %/%PFaegle&%B%’HSI eé’&coesggpl <(51tor)
VCO 12 toi ' i 9@&[‘@# ' he: aboye- i oned.

E)sci I) | at iélc%n%%i'&énl&}yu%@%ﬂT%fg%ﬁf?Jécq]a%%cy 0 @%%2936%& fﬁa?lggggglg%%g ‘'svBo i s
det er m ned sy wB@rsyahRastafmuasRhtAlonSiNglr BS¥meBNGiMBALLAt dPPEhhGUI t

124H nodul ates carrier by transm ssion data DTX supplied fromthe central
contx®l c¢cacusinti tter-receiver 90 (refer to Fig. 1 and Fig. 2) as in the
case of conventional contactless IC cards, to rectify carrier
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 1212 and an antenna filter

121B. TheantennafilteriZlBeliminatesunnecessaryelements

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 élements from

| output signal from the transmitting circuit 124 to output only'

the necessary elements to the antenna body 121A.



125 to output |F signal. The IF signal is supplied to the mixer 1AGT/2007
through an IF anplifier 124C and a | owpass filter 124D. 25 The m xer 124G
m xes osciwPaPVI0 si gnal SVCO fromthe VCO 124E wi th the PEI/$R0g/4339t O

out put hi gh-frequency signal. The high-frequency signal is anplified by a
power anplifier 124F to be supplied tpzthe antenna 121 through the
switching circuit 122. 18 / 01 / 2007 WD 01/92970 PCT/JP01/ 04539 44

) pont Ut At e s D g ddid 199C BhopPUPICEALS 1 HP b dfe Pl a7

vi ew show ng the ay unit and 1ts peripheral’s @acconmo e

wri st wat Gt g B8 RhRG1EPBIFCs 1 PnaE LR i Vi @ byl¢Be ish RBff 109 AbLRG iR | i ne
l-1" of Fig. 17A. A circuit board 140 is 1y| xed inside the wistwatch-type

el ect r oni oo de\iiee AST 3HOWN. OADIDa £ Dént BOgakde stlcdt he upeitiiled Baarichd 40,

an 1C chip 141 is nounted on the side with a watch dial (hereinafter wll
be ref ermeiken 123 S Eopm shedranamd o by keitteryt 124 tsrpoght tloned ffet he
back side. The 1C chip 141 contains a receiving circuit 123, a

transhit thhip ci Mg mipper 13¢anixes thatesritietden sisnadr SWIOTy whitlcui ts
126D, 127D, 128D, 129D, a non-volati]le nenory 133, and others, to which
pover vol PERHT 83g53d PETIe Binamml It 8B rl? 3P4 0K QU RN o Lo bRRS-B2SH spl ay
panel 12%1@ di@% y unit, is fixed so as to face the front side of the
circuit board 140° *he liquid crystal display panel 129A is connected with

t he ci it b 40+ h h &. [ nuj t ] 29B. . F ,
cl'cct 1ol um nosein (L1 Shabr 1358 0r  bARPi oRUIa the FrGGLR"00 <5t a

di spl ay manRlued@A (1F)Pasighla@NefoR oty RAFK ooitdRr ENERE o r @hd B KONt

side of the circuit board 140, a |loop antenna 121 haS been placed to form

a | onp anesw tfwer ldupba: €6 ysialixiapbnyrpareh2329A. The IF amplifier
123F amplifies the IF signal for output to the demodulating
circuit 123°F. 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 124a, 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 c¢ircuit 124H modulates carrier by
transmission data DTX supplied from 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-pass filter 124D.

25 The mixex 124G mixes ogcillation 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.



In the present enbodinment, the |oop antenna 121 is 25 provided &8 {Rd /2007
front side (the side with a watch dial) of the circuit board 140. in other
wor ds, botWOowOe2%9 qui d crystal display panel 129A and t hePCD@91@4#3ENNa 121
are placed on the front side of the circuit board 140, inevitably causing
the antenna and the external transmtjgr-receiver 90 to be placed

18/ 01/ 2007 WD 01/92970 PCT/JP01/ 04539 45 adjacent to each other. This is
because it is required to bring the antenna as close as possible to the
external transmtter-receiver 90 due to a small conmunication range

thereof, pg, ﬁ?n&bﬁeeeuwﬁe@yozﬁnﬁ dalhﬁ; "h e £hE e8P paRigMAah%] |
pl aced so as to surround the liquid crystal display panel 129A because t he

| arger the | ooprigeads ist hephhgheierndieowon §at e s PrapaiiByetha ilds i S
better if the |oop antenna 121 is placed as close as possible to the rim

of the wrpstiphehalypeaetamodateddeii ce @0ikEGatThe typeberlet tiromis: for
the | oop antenna 121 is about several turns when the short-wave frequency
band 8f 13eGEFeHz]Fig s Lided sfarsevmiemiadaniorheahdngbdul s@f/é‘rﬂa! fldds of

turns when the | ong-wave frequency band of 125 [kHz] or 134 L I s used.
15 Thus, the ndnSer o & BrRE SREQ asb§1§§@e%ﬁﬁ1Ei§n§h8fw’€-h?ﬁ‘§a FRe®YRSi ng

the | f band th f t.b d 140
oo SR SR B =B RHRer oS ABEIFFR A 198 ot GBE461200E 1o

f L I r ef or, case
of st ng BB oGO hi A T DY Gl Bhe BIFEUTER 5 0ak0R e
by wi ndi R A COPPLELNEECeRANHi iDLk Eef%%wdaltée&hs PfoﬁHr§§deEergﬁﬁd'aCU| ar

to the dianeter of the loop as shown in Fig. 18A and Fig

10 battery 134 1is positioned on the back side. The IC chip 141

contains a receiving circuit 123, a transmitting circult 124,

a central control circuit 125, driving circuits 126D, 127D,

128D, 129D, & non-volatile memory 133, and others, to which

power voltage is supplied from the battery 134. A liquid

15 crystal display panel 129A, a display unit, is fixed so as to

face the front side of the c¢ircuit board 140. The liguid

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 1iguid

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 embodiment, 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 liguid 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



25 [4.4] Operation of the Fourth Embodi ment Fig. 19 is a sequencd &/ 8Jrad007
showi ng a procedure of data communications between the wistwatch-type

el ect roni Wa@E¥WPWE 10C and the external transmtter-recei VRET/SBEIIN

respect to the present enbodinent. 18/01/2007 WD 01/92970 PCT/JPO /04539
46 As shown in Fig. 19, the external fggansmtter-receiver 90 repeatedly
transmts polling signal (communication request) at a predeterm ned cycle

through ansasyaghrQnausnps 04 070! 151 £A s SL81hse 10 1€, rERHE -8 8tnd Ne

control uni 03 of the external 5 transmtter-receiver causes t hé

transm tt¢ng Ciah@dnina94 48 @QRAAt eap0l Ijdk: siohal cand keepsekiaraditting
the polling signal through the high-frequency circuit 96 and the antenna

97. Wen tienswmisteat ebekiperelactdoni codavisar 110G @ithel Scat i saMidmiggat i on
range of the external transmtter-receiver 90 10 and receives the polling
si gnal , itheugpéndgsamdinspleapgd edersmtdwon to. start a conmuni cation and
transmts data for nutual authentication to the external
transhitter-reddinfdregrrest Ehesiopp. aﬂﬁ?%ﬂ@céa@réstmﬁﬁQﬁWaﬁ@egsthrm
nmut ual aut hentication _15 period; the external transmtter-receiver

detectstﬁﬂﬁr??ﬂa EPFSF&HP&ﬂt%ﬁ%?%ﬂ%c@%%ﬁiéyd@ﬁqﬁiJk%?%a%e%%?%?e&4%1|ts
LR fg&ée and, tr ts. data for_nutual thenﬂtcatlon to

Ohe o Poiuea L8R T AN08.A00 4T 3051 8p 82t Slind B caB PRkt
wri stwat oh type, el £CLT 981 Gpdevidh, 106 o PON1 27 €8 %u%%écg aflalfolr Ut Ua

authentication fromthe external = transmtter-receiver ransnlts to the
external pddaansi tiereHecaiy 9 W SRS KAt A J Qe tbLaE £ 88E ct BalikRe

mut ual aut hentication has conpleted (step 5104).
10 10C.

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 1212 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.



25 After this, the procedure advances to a reading period, in wi&hOflhe2007
external transmtter-receiver 90 transmts read request data so as to read
data fromwO81/M97&t wat ch-type el ectronic device 10C (st epPSLON)/M433Vi ng
received the request, the wistwatch-type 18 / 01 / 2007 WD 01/92970

PCT/ JPOL/ 04539 47 electronic device 1{ reads data froma nenory address

of the non-volatile nenory 133 corresponding to the read request data to

transmt the dﬁ] él%&:b%z?@eg““aigtré}{‘é”A:EEee:FnéfC@i—é{Eém?Qmﬁés%%%e%

The procedure en proceeds to a determnin the ex er naI

transmi t tef YepeaireriiP0rhdent it dﬁ@liiﬁﬁ"él%ai rRaddr €k 10802 @ A )t yPe

such as train tickets or prepai cards, expiration, and the like to

det er mi neawhaihede t 8emihequesi s th&@@%&ﬁ&h%jﬁc%ﬁbbb%ﬁ&ﬂ&ﬂ)ﬁj(@@ep 10
Then, the procedure advances to a witing period, where the external
transm t tE¥0kleceifebediote asminest ¢ 0 thisecomtrelwat th-93ypé eekterinaldevi ce
10C data such as remaining value that need to be updated (step 5108).

Havi n§ r decARREH Eher duegeivee AP i crures Ehy geagiamt tohng cilscufeliée thoC
transmts to the external transmtter-receiver 90 response data tq the

ef fect t R FI2HAPPLLLFTed ARG dA (KP8RS STOPEN L 1hetbBnRAALIAE on

Che i stuiat fsu L othe IRt Feafe B, PLERRR e 8503800 BY ABBERES °"°

" emai ni ngVal 4ebneh 1G5 gy AR NAAL €01 Lo Bn §Rr ES%?%%%B& QRIRLY, gddress
ex

of the non-volatile menory ernar ransm ter-recerver

confirns ddidfurd i todR rdhg8sber the bR cMnlad! WalLlkd YPE £l BELEOYLE QQVi ce

10Cis conpleted to prepare itself for a next polling process (step
10 and receives the polling signal, it suspends a display

operation to. start a communication and transmits data for
mutual authentication to the external transmitter-receiver 90
(step S5102).

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 electromnic 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 8104).

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



25 5110). The display operation of the wistwatch-type el ect roni c18 484 £2007
10C renmi ns suspended throughout the procedure during the periods of the

mut ual autWeMIPWIli on, reading, determining, witing, andPCRIRNAFY
processi ng. Wen the internal 18 / 01 / 2007 WD 01/92970 PCT/JP01/ 04539 48

processi ng period ends, the display opggation is resuned in the
wristwatch-type electronic device 10C. Fig. 20 is a flow chart show ng

oper at i onahe@waﬁ:i%s aelriddheobr psght gabQdipBAL afﬂéﬁéfg é&'d?%%@ip%f | Pndhe

wri stwat ch-type el ectronic device 10C constantly nonitors I ng

si gnal freenthelaniern@eldrofliheovdaipihaihyans Hnd eeanerhvest Hh st ep
S2) . Wien the wistwatch-type electronic device 10C is out of the

conmmuni catoohransgetothehéatexterthé éxaasahult etraheadi b -Heanids oeso not
receive polling 10 signal, a display operation is perfornmed on the liquid
crystal éstppaflpémel 129A. The di agram of waveform shown in the left

hal f portion of the Fig. 21 shows the waveformof driving signal which
drives the |iqui®e @¥rieduae sphely pargedo ok iy detarmininganiadstiom in
order to performa display operation. 15 Wien the static.driving operation
s bei ng bt BriRsIeX tEBRE o F FERGMAR Ce% - S5 ST KRR O LAenER d 1Rt DOR YR
wavef orm n CLr t i tput, from.t.h riving._circult
129D is %"’r‘%%{'ggggﬁa?%% %eggm%\l/e r":r’ns\%/\ﬂ“ﬂghaostzjhtarlagle% tDle‘:iq{v\‘7“'cei':esn Od‘ﬂ[ %jreé)ﬁ"dlé E[V].
On the otherghandxpiihe vt aggnwavsfor iRt asSequr \,7]%91 el pelipde i@l so a
rect angul ar - pul sex\%/avef ormwhiléh changes between %F gnd Eﬁf? buttch‘?ls 180
degrees tégwéspdaserbhhenctibbe V@ o Vel ps sepf shlbe)common el ectrode.

Therefore, the voltage waveform of a voltage applied across the conmon and
t he ségnent el édtergdahes paocetharyg wdrarng S e way efrduinthpelriod, 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 5108).
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
$109), 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



25 changes between -E [V] and +E [V] as shown in the figure, therkby01/2007
| ighting segnents of the liquid crystal display panel 129A to display a
tinme. in OVAMIMIPds, in the case of static driving, segnBPaT/dPaes39i ght ed
when the potential difference applied across the common and the segnent

el ectrode is equal to or larger 18 / 0O4g/ 2007 WD 01/92970 PCT/JP01/ 04539
49 than a predeterm ned potential difference. In this case, alternating

wavef orm #1?0@9@%.&3% %%Iﬁr&%ﬂ ,Fiﬂle %Qﬁf%‘%f?ggﬁgea bRUQUs r%%@rrie%t%ﬁ)n of

direct voltage to crystal causes ‘e em cal reaction, tHhHereby

deteri or athagwithethatbal 2Ry isitdosrié hgel i gyl doerystal . However, the
application of alternating waveform causes el ectromagnetic noises fromthe

char ge/ di schar geiguraents af filber kbhauitd shoydn® operaplidnlarelamb2%s G a
boosting circuit contained in the driving circuit 129D. If a data
comuni cathenpirespnif eppedit@nthdinsiivdr aimodseaid .t aki ng pl ace, the data
communi cation is adversely affected by the noise. Returning to the
descr Pption of T VFrdHLWREEh -$ydMn ¢lkecFrgnigodemicauskiC bepngsamid wi al
of the wristwatch- pe 1 l.,ectroni c_device 10C close to the | oop antenna 97
(refer t gt 0TS LAY BRLIIDG AISHALL EPRr h TG MAD 19T (B XEEF A hen
t he wristgm % _electrani g,device en{q s {: e copmuni aﬁ_li n_ range
of the ex ern‘gé * %’lgﬁsrgne? é?’-%;}eggi EFeé’o,%ggou ﬁsns ﬁa‘f’rgn%]ﬁgﬁgfz 6%9(5’5 ng
transm t tethe f A6n POl dd Ve § 11002k & SulNPHI £ CJ@JE&% N o
through the antenna body 121A, the 20 antenna Ti tle_r 1%‘%[% an%&tahe % _
sW t chi ngexpid¥nbl thhdmiei€ért Peckigerlbd Hiatdir kot vabehviyp818liggt ronic
device 10C. When the polling signal is normally received by the rec€iving
circudt HiyngkceiavédidalaylFtecoattonponperd dmddenpid ilAguid grgkthai ng
output to the central control circuit 125, the
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 8 is at level “L”, and the voltage waveform of
a common electrode that is output from the driving circuit 129D
is a rectangular-pulse waveform which changes between 0{V] and
E[V]. O©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 ligquid crystal display panel 1292 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



25 central control circuit 125 deternmines that it has received tHe/gdl{2R§7
signal (step S2; YES) and changes control signal S that is output to the
driving ciwouwilp29789D to |l evel "H', thereby suspendi ng a tP@EEIRI1SEI3AY
operation (step S3). Fig. 21 shows changes in the driving signal waveform

of 18/01 /2007 WO 01/92970 PCT/JP01/ 046%639 50 the liquid crystal display
panel 129A in a case where the operation of changing the control signal S

fromlevelyak" 4t db e d o : dq B hown i n right half
portion ofaFi8.q%ﬁf&%$%€%9§%%n5?%%n%%ﬁﬁ?gﬁlg%gﬁéﬁcé'i2qﬁ%d%ﬁ gvea" ', 5

the vol t agecuangt ol ohvieFReomPRRlecdd ade onbpHt 1A It NE1 dlodinge
circuit 129D is O[V], so is the voltage waveform of the segnent el ectrode.

As a resuténtiheopst epbirdlcadiilderenceirettvaldiageyaap | Blgacd 08% yidhe comon
and the segnment el ectrode disappears, thereby stopping the tinme display of
the |iquichu9esr pdeglitrdichpirdycal? Weadbivuer thidvely nikieepl oga bpegattilon i s
mai ntai ned by the central control circuit 125 even when the tinme display
has béen shaPrpabiedisfiast hetl i gis ndistuide ¢ryatal.crysiavedespl aEhsane
129A shutoff. Refurning tq Fig. 20, after the display at the liquid 15
crystal dtept 552 banR ngg’lﬂc‘%@sr dEavefREmpGatsas cpl eGpEOmaEBETishI ¢

devi oo, 196, P24 20, WYL Sl U IBTLLEALAT Deuege Pl and Lh ernal

transm tter-Teceiver , al

an | D nuibety NP gho o9 29l S0aL e of ceiLoghe dRHhos JAC (3t RS

20 To il lustrat’e, t control unit the ex_ernal ransm t er-receiver
90 request:sidieg Wistwatchabpne 1 el 8ChERR & ARMIHiRakdod 01 & F 88 Fblmie | D

nunber NID of the wistwatch-type electronic device 10C. |In other words,
t he tont mMleruniiciPd afoilde iaxtmkialg place, the data communication is
adversely 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 antenna 97 {(refer to

15 Fig. 2) in passing gate @ (refer to FPig. 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 1212, 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 83).

Fig. 21 shows changes in the driving signal waveform of



25 transmtter-receiver 90 transmts ID information requesting 51%6511 §2007

transmt si 8nal t hrough the transmtting circuit 94, the high-frequency

circuit 96WOMME2Yhe antenna 97. On the other hand, in the RETEROARETN- t ype

el ectronic device 10C, the ID information requesti ng signal is input to 18

/ 01/ 2007 WD 01/92970 PCT/JP01/ 0453951 the receiving circuit 123

t hrough the antenna body 121A and the antenna filter 121B of the antenna

121, and the 3Wghehi REyHidCUhtsp2dy WIS Y ecebye;data %C%E%ﬂ%ﬁé ng to

the ID information requesting signal is output fromthe receiving 5

circuit 1@3ersheonenfrehasgnhfothel eéditrol2sig@ads st e oD irpdaer-, Nidy f rom

the non-volatile nenory 133, before outputting transm ssion data DTX

cor r espontiihd st per hermBdrnainieimeNitD .t oAst dleowmdud abengi ght MEXE b4t sand

synt hesi zer control signal SSY to the PLL circuit 124A (refer to Fig. 16)
As a reahifig 1@1r-e§b§ﬁ’§ewblegn§hec@¢$§§9én%ii-ﬁgaﬂ-0‘3tllrﬁe maBedrepral NIHT i s

output. fromthe power anplifier 124F (Fig. being transmtted as

t ransti ssth ‘é‘?]grrf%le RO BR RF n‘éﬁlet?%fﬂ’gﬁ?t ‘F%?Q%EQPVBP'CQ’G“: fHsudha he
switching . circuit J122 and ant 121, .V\he D nunber NID is
confirme Jt‘”t’?'% EXt e hal 15?@ ﬁﬁaﬁg&?}t’t &° rét et taggt ‘é{av§¥é’>¥6‘h£”fged in

the same vy cearg éaet&em%?egveag erdgha LeLid dgcggam 1! 86 edeatide N

i ncomi ng and oUt goi ng users (step S a_exchange

conpl et edh Voe ragat agblgz@ataekoggrgﬂétca&éoﬂwa!ﬁaeah' stegﬁenrtoelgelt%' def
menory 133 necessary changes in flag and data of 20 remaining value of the

prepai d cHrshyrsdeafs S6dhedben shepfand Whd ivighd A rspmd et 66, thheilsemntiial
control circuit 125 changes the control signal S again to level "L" so as
to 13ght crives Yalg@iisndraps tld 9 Al s plawepane| tHe 9 st epp 57y opedatdlomeddy
descri bed, the tinekeeping operation is nmaintained
maintained by the central control circuit 125 even when the
time display has been suspended with the lighting of the liquid
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 90, 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 reguests 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-fregquency 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



25 even when the tinme display is suspended with the |ighting of ’H%écﬂihapQT
crystal display panel 129A shutoff. Therefore, when a display operation is
resuned, a¥BO&8I93% tinme appears on the display right awayPCWiRI14¢B8Rss to
the gate is thus controlled, and in this 18 / 01 / 2007 WD 01/92970
PCT/ JPO / 04539 52 exanple it is |less ghan about 200 m|liseconds required
for the series of the procedure fromthe receiving of polling signal to

the witigfgeofedaldibg Eh%c%ykwﬂﬂjﬂﬂﬂfbﬁgﬁm%ﬂeOanEQﬁnaWFg %W%ﬁik%ﬁﬂf

el ectroni c device, thereby causing no 5 Ppractical trouble. Ile power is
suppl i ed theram:draid ef y1 08k y1 2B i 60 e ameidd MIEN s d @GRI BkilG cHIGh A
transmtting circuit of the wistwatch-type electronic device perforns a
cont act | esbrogiat & 1Z22mmuWhent renedivieh dart e XIRY nad r e gpsaitiher tbecdevan i n
the 10 present enbodinent, it is possible to constantly supply power from
t he batt e¥Yyfe¥me hEoReEeaWesd i $ianal ahsnovtbug cirewi the fécsjiviiect s
of the Enbodi nent I n the present enbodi nent, the suspension of a display

15 opér at§ ottt 4 -dFBBIGRP pER t ICOR THAY RéTaEEL EdhmafdathentD puavan s t he

noi se thg&uﬁd%%rselggaffects t conmmuni cation fromoccurrin

dat .
Therefore, "1t 1S possFpltto"® %H?EF’? PHEC Bt dribra e EBﬁﬁﬂﬁitgé‘t‘-ﬁ on
Sens't'\“Eﬁéﬁﬁﬁﬁéé¥bndSQEQaﬁﬁxokgﬁﬁggggﬂaéﬁﬁ!éH‘Eﬁ@gfgiéﬂﬁéggynﬁﬁa@& ng to

pr event 20 communi cation errors I cat1ons S an exarrpl e

of a mdidie Abian a®f dde ket 2eubog Bl n &5 JOE JUASEM JRMIdT 3k on
differs fromthe enbodinent in Fig. 15 in that the driving power tor an IC
card funaid otheéinPLL circuit 124A (refer to Fig. 16). As a result,
10 response signal corresponding to the IDP number NID is output
from the power amplifier 124F (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 number NID is confirmed at the external
15 transmitter-receiver 90, data is exchanged in the same
procedure as the above, the data being reguired for identifying
incoming and outgoing users (step $5). 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 86).
| 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 S87).
Ag already described, the timekeeping operation is maintained
25 even when the time display is suspended with the lighting of
.theliquidcrystaldisplaypanel129Ashutoff. 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



for inplementing a contactless IC card function is acquired by fU%{£M®43907
carrier froman external transmtter-receiver and that an encryption
processi ngveiM8WM for encrypting data 18 / 01 / 2007 WD BAT/IR0/PE39

PCT/ JP01/ 04539 53 is provided. The I C card function unit 150 conprises an
antenna 121, a tuning capacitor 151, sprectifier circuit 152, a

denodul ator 154, a nodul ator 155, a standard signal generating circuit

156, 5 a prambiel feetkal Ry diHeCtd A 25%“%Hif{?é§8ﬁ8§ r%&ﬂ{?@ﬁ”§o£g7éna

radio unit central control circuit 158, a non-volatile nenory 159, an
encrypt i oth@rseadssi 6@ thd dutolcedlG® FFbBA ©HY eBRilAhd 5Fpd DO ARGGHA. The
tuning capacitor 10 151 functions as a tank circuit in cooperation with
the antenta thel wrilheinectiff idateai touithhel 52om eebl it €3 eCcaranery receiviad from
the external transmtter-receiver 90 for supply as power to the supplied
power unifTisBwairpk- gERedulsdiestt By gendauligees dihgnedy nodehaied I
recei ve signal ,input through the antenna 121 and out puts the denodul ated
recei ve FHAFIaR:skFPUPLeor mat receive data DSRX to the parallel/serial

bi -directional canverter 157. The dyl ator 155 nodul ates serial format
transm ssion (ﬁhé%?l?ﬁ???ﬂﬁﬁ ?9%5??%@ gﬁ?ﬂl?e??EE?FﬁlOBinEPE&PﬁOﬁﬁe 20
converterp -704 agn 'Ila éjgfx?ﬂ; eg '&eraei%ﬁ ltit&]ho @1Q:1§ al sign% and
transmts the signal to the exte naP transnlgﬁer-re ei ver t AF ol t he

antenna A s hiee o 20036 & 54 00Rbn DB A L DG Ll Gl o] BBnY8RENARS gatandar d

signal (standard clock signal) synchronize 25 carrier and outputs the
gener at edcanantliod it Soynal tho svheeposata el £s8hkal thiexdidRcdivnal j goryerter
157 and the radio -

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, thai-eby enabling to prevent

20 communication errors.

[4.6] Modifications
Fig. 22 is an example of a modification of the Ffourth
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 rectifying carrier from an external transmitter-receiver

and that an encryption processing circuit for encrypting data



unit central control circuit 158. The parallel/serial bi - di rect i okl 0172007
converter 157 converts receive signal DSRX fromserial to parallel formt
18 / 01 / WOOY92%¥D 01/ 92970 PCT/ JP01/ 04539 54 for out put BEI/JPO1/04539
paral l el -format receive data to the radio unit central control circuit

158. The converter 157 also converts dgdie parallel-format transm ssion data
DPTX input fromthe radio unit central control circuit 158 into data in
serial forgmt-SyiQ6goutput as serial format transm ssion data DSTX to the
nmodul at or 155. The radio unit central control circuit 158 controls the

entire | C card fuecld @ardifunteQ cdNdn@AC HBV0SmEAI 1l US 28Aha £ nel Uging
recei ve data DRX and transmi ssion data DTX between 10 itself and the

central comundlnge icagaicti thidb15Thea nave il hé | @i r@udt yi 5159 asteneg udarddus
data. The encryption processing circuit 160 encrypts various data input
fromthe ¥ & mefulasnrrbds canstandardai sndbSyevef ot tngtadmiagl t KS6data i n
t he non vol atile nmenory 159, and 15 reads out data to be processed by the

r adi o®uni& ceﬁ?FéﬁlééggQﬂlaklchFtdlﬁgqﬁkﬂﬁQhe NEHEVETRGY e ndFB/PSL59

and decr ts t for ut. Next, an ogperation of, the, present
nDdlflca¥| r#?rbig?dechi el ?ﬂ}tﬂﬁﬁ?EE?FfFQPF?Q%Aﬁ%rQ$?to¥5§healC

card fungti0 ILfdes rrier._received fr he_ext er nal
Cransm ( ESr rl gLt d dieddEd 1§5’S| AR R R Ty T
153. As ageesult, the supplied power unit 153 starts operating. 25 Wen
t he power is supplied, the standard signal generating circuit 156

gener ates stangakdagicehala (3t a0€laf doop antenna. The tuning capacitor
10 151 functions as a tank circuit in cooperation with the antenna
121. The rectifier 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
i5 receive signal input through the antenna 121 and outputs the
demodulated receive signal as serial format recéive data DSRX
to the parallel/serial bi-directional converter 157.
The modulator 155 modulates serial format transmission
data DSTX input from the parallel/serial bi-directiomnal
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 contreol circuit 158.
The parallel/serial bi-directional coﬁverter 157

converts receive signal DSRX from serial to parallel format



clock signal) for output to the parallel/serial bi-directional {8 £2007
157 and the radio unit central control circuit 158. Further, the

denodul at VO PYA29@nodul ates polling signal 18 / 01 / 2007 PEIRILNHIBY70

PCT/ JPA / 04539 55 (conmunication requesting signal) that are transmtted

as induction field fromthe external g4ansmtter-receiver 90 and have

been digital nodul ated by nodul ati on net hods such as an arrplitude shift

keyi ng (ASK: aaégatfagqgsfsylém%rﬁ% DY JHIQ qad ¥ %gIeO%él%

paral |l el / seri al directional converter 157 as seri a ormat recel ve dat a

DSRX. Thecgntahbletbserbalchiodlit ersd Onakhés WBBFd LA A5 7 AV bhvaoE: Ve
data DSRX froma serial to a parallel format based on the input standard

si gnal anth e papalsl els- fame t erab@ofioradedn dedei VeTHalm DPRX ootk d e adids o
unit central control «circuit 158. The radio unit central control circuit
158, uporiiieceentnglr eentveldstia cOARX 108 rospondang Lo sheipadl Ifiongpsst gnal |
perfornms nutual authentication between itself and the external 15

transhi t tR9T r BREPHEr 250 feFtRbhiPKEafartraesmiepian KiatadiPERX | spalthe
converter a‘S %ﬁt} Erggul ator 155, the antenna 121, and the denodul at or
154, bef S1¥ 24P Rgidara through the encryption processi ng circuit 160

froma menory A G3m0 uble BARLKA! AU IPIIRLAT0 SReglled Y i

external 20 transmitter-receiver IS case ecause

dat a areér&]b@etf@ﬂé@fatégn&elbheuﬁ&tte&% atﬂ@r@i%ﬁéﬁge&essk!%s %%tthe

encryption processing circuit 160 does not perform decryption. The read
data ar e isyylohd Dy zesk ¢ Dvé ha 54 anargh 8| @P@hsAYss2ont BE thadir® HBkiyeeeNt r al

control circuit 158 and output to the parallel/serial bi-directional
conviel t ed tEEEl fasaid arlseri sshibnal 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 £rom 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 democdulates polling signal_



data DPTX. The parallel/serial bi-directional converter 157 convidt { 81 /2007
transm ssion data DPTX froma parallel to a serial 18 / 01 / 2007 WO

01/ 92970 PYPPYPTI 04539 56 format and outputs to the noduPGE/HREINEHS as
serial format transm ssion data DSTX. The nodul ator 155 has a tank circuit
consisting of the antenna 121 and thesg uni ng capacitor 151. The resonance

5 frequency of the tank circuit is controlled by transm ssion data DSTX.

This cont[gh 180C Y SAHSES: 5 9 t d PSK- fTD@J!J% ?@g t
transm ss? onmlgg?ia&%%%g(ﬂt gr be out le§,| ??(Ig%%ﬂ?heé}?r%auﬁgteor 1 @ﬁ‘é%‘aﬁ% tted
t hrough thedweotesnas 121a £Ash [thle BikhidnEnbediampmi et racdidép £iaed ment

of the present invention will be described. In the present enbodi nent, a
confi gur dtaon wéderaniient tak modtdacednuni natiu0a tivat aeths dasineal lag sae as
each of the above 15 enbodinents, except that the external

transm t taRpkeedy shifSKkapiinbatASK kand @ vepruemansah Sk e @ (TSK) |
transmts the nodulated carrier to the wistwatch-type electronic device
and ?hatf¥heutesd ve Siyraraliehisrrinl dndiisratinnal sonvmtitter dévi ce i s
ASK nodul ated sp as_to recover .recej ve data. 20 [5.1] Summary of

Conf i gur &% oshezl"—"raglf’j1 SRR T TRFEER Sdi%dPai ¥ Howi ng a configuration of a

StV Y payg] SO £ UYLE8 100 M LI ESPESh,LO LG BEERET o0

i nvention. The 'wis ectronl c dévice

antenna Lohydr fOWRIc L& Wdtal DoRr@ 1S 18k erd8hetll Q9 515E i& }ng gn
anplitude shift keying (ASK) denodulating circuit 1%4, an Xg no uFatlng
circuit bésed® on the input standard signal and outputs as parallel
io format 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
80, 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 cirxcuit 158 and outpﬁt 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



clock generating circuit 176, an IC card controlling circuit 17718 &R 2007
non-vol atile nmenmory 178. 18 / 01 / 2007 WD 01/92970 PCT/JP01/ 04539 57 The
power cirdMP013220rectifies high-frequency current that fPOWEPIEBAgh t he
antenna 171 when receiving, and supplies it as driving power for
transmtting and receiving operations gef an IC card unit 179. 5 The

carrier detecting circuit 173 detects for incomng carrier of a

predet er nkgedatr @QUEN t et R t SIY.SS e, t he
wri st wat ch- tygie: el ect?%ﬁ?%hge\ﬁozetﬂgw 'Ighlgé%SrK §9 ﬁsa%?%éhg rcul té€74

t he ASK nedah gtk Bgioh0 daickCpidnx t he cl ock generatlng circuit 176, and the
non-vol atile 178 constitute the IC card unit 179. The ASK denodul ati ng

circuit 174 denvickllmd@d&slsesei ¥B5daka aDERXnhutietuieceoweisitgia of dihe
antenna 171 for output. The ASK nodulating circuit 175 ASK nodul at es
carrier otnkenBaprlddetardi rde fremivacycanacitorsnlsdi.on Hae a rbsxnasmuk
outputs the nodul ated carrier as transni ssion S|fnal. The cl ock

gener at i g7 RAYEAFY 2P6CHENERBKeSIHGH T reguemryrel bef BrgRarnsmismicre
ier_fpr out e ICcard controlling circuit 177

d T
controls TR cheFke” 0t SRhPHoUN PR FGTURIEY R eP cBASROH FHE o rrbui |
Pl ol v Bk - aNIded Ny LD SOSIURILORo81 AEHL 'n e o e MRILER S REIHP! €

receive are decry Fansni ssron data are encrypre

non-vol atige rar@arpiatazmgoaﬁa VRl QS ol @ tl?r@u«]gﬂoghgogitt'e A Crﬁef For

the sake of security, data having 25 nonetary value and signi ant data
are stored as-encrypted, those data being decrypted at the encryption
circuit 177A only when processed.

10 [5] Pifth 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 transmits 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
[5.1] Summary of Configuration
Fig. 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
¢lock generating circuit 176, an IC ¢ard controlling circuit

177, and a non-volatile memory 178.



Further, the wistwatch-type electronic device 10D conprises a §ﬁh§ﬁﬁg/2007
unit 126 and its driving circuit 126D, a 18 / 01 / 2007 WD 01/92970

PCT/ JPQ / 0X9399830 vi bration informing unit 127 and its drPET/ARP1IO#ILUI t

127D, a light em ssion informng unit 128 and its driving circuit 128D, a
display unit 129 and its driving circu4 129D, an external operation
inputting unit 130, an oscillator 131, a standard 5 signal generating

circuit 132, angdt t (G I |ng
Cirouits 1260 oo UTory e 20 are  poe e op L ety Hietde 0

circuit 18Fat@ndwshenvaugh eR8tdmenrd 1Yl §hdRSLONSHIAY! @ supplies
i nform ng/timekeeping control unit 10 180. The singing unit 128 is driven

by the dritwviadeiivdmid pb2eR forderahbRit@ihgobnadfl rkbheivwahghopepbtalond rcuit
135 and inforns a user of the state of the wistwatch-type electronic
device 1®D &y EC beerérupdtad7él.ectroni c beeper. 15 The vibration informng
uni t 127 is driven by the driving circuit 127D under the control of the
wat ch® control @hﬁnﬁqrr¥ﬁﬁiQﬁﬁ???ﬁ%ﬁrﬁlﬁpwsérlﬁﬁ dptestat osf ingeming
MWIStMﬁtC 2%}:.ectronl device 10D by vibration. The |ight em ssion

|nforn1nd’ i 8 Bref&T PR 5%? ??VFﬁg &quu%SQZ%%?EHGEraFﬁé

control GO i it inforns.a _user the state
of the wxlst ¥§%1$%' E'rltrqec r%n#g eﬁ}%e iEEPb§YP|gﬁ%e°$58nal36F3§ C&ni t
129 is dnriggen by the driving circuit 129D under the control of the watch
control circuit 135 and displays 25 various information. The external

operation inpuirhieNQgini deds8uiathal WS duit PEYLOr ¥hR0 AGK | RYGuPREE AL ONS
and inforns the state of an
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 ASK modulates carrier of a
15 predetermined freguency by transmission data DTX, and outputs
the modulated carrier ag transmission signal. The clock
generating circuit 176 generates high-frequency clock signal
from the received wave carrier for output.
The IC card controlling circuit 177 controls the entire
20 IC card unit 178. The IC card controlling circuit 177 is also
provided with an encryption circuit 1772, 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 .



operation to the watch control circuit 135. The standard si gnal g@épa112907
circuit 132 generates 18 / 01 / 2007 WD 01/92970 PCT/JP01/ 04539 59

vari ous st‘é{ﬁ%HP@"%i gnal based on the oscillation signal gREEIRMAEBY an
oscillator 131 and outputs the signal to the watch control circuit 135.

The battery 134 supplies driving powersgo the 5 inform ng/tinekeeping
control unit 180, the singing unit 126, the vibration informng unit 127,

the lightyeptagien RFerR: gt 1328 | SRls ids 1 he
external operation i ngut t i%%guﬁgitt 1%%0?&{%%[% %%Jl%enrt&;tcitlon 0 t ?hn%ﬁ' @
Enbodi ment i ek temige DReiaifcyhiolg bhe «f 1 b sheihed aBoy i wyl b1 Pey 1 dasay bed.
The operation of the present enbodinent follows the flow chart shown in
Fig. 20 as dhspheyvabove 128rihdehbsdistntingThe reatich 1comt,r an exittiia 135 of
the wistwatch-type 15 el ectronic device 10D, by always nonitoring whether
carrier 9ReHeteenednpytitiagcawditerl bt exniogetliauotr 133, dedrmidasi

whet her it, has_received polling signal transmtted fromthe external
transni t tetIP2LePEELTEF IR efhl%‘ﬁ'hghﬂéﬁousa ppdtbesy 13depr®P)a matedses
wher e thecé/\llgti:lstr/atch-txge gl ectronic 20 device 10D is away fromgate G so
that the Wave Tt o tfiB*&xtérnal transnmitter-recei ver 90 does not reach the

uri stwat ch- UYPe, Sueqliiay ¢10e%i6e 198 1B8-heskbhnor e Agf et nation in

step S2 turns to be nd the deemnat|0n|sreap%a tinme,

the wri stgvadndadd R P LL Y L 08V C8L A0 ES14 8 &y %%%b%a?t%}fk%%r%ﬂd

performing a tinme display operation. Further,” when the wave fromthe

external dirsnsing t139 denal Ml t &t aest dehing fachekBepWHLSEWALE 1! YR8 +
el ectroni c device 10D, power is not supplied to the ICcard unit 179 of

the Wi sth@ft.ch-type
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 electroﬁic 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
wristwatech-type electronic device 10D by 1light.
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 extermnal operation inputting unit 130 is for users’
performing various operations and informs the state of an
bperation to the watch control c¢ircuit 135.

The standard signal generating circuit 132 generates



el ectronic device 10D. 18 / 01 / 2007 WD 01/92970 PCT/JPQ /045391&601rhaR07
when a user passes gate G (refer to Fig. 1) and brings the dial side of
the wi st WPIO2YPe el ectronic device 10D close to the | oBEI/ARN&EATE 97
(Fig. 2) of an external transmitter-receiver 90 (step Si), the
wistwatch-type 5 el ectronic device 10fpenters the comuni cation range of
the external transmtter-receiver 90. As a result, polling signal from
the exterpakibhansidhelsd o el1 9dsed C68 Vet bindde 1 &na sz and a
result of the determnation at step S2 turns out "YES'. The 1h control
circuit l3énéhetebybghangesci®ieeskr a3 15ba@abu$th§0thsﬁlgtn410 ﬂchecﬂiél ving
circuit 129D to level "H' and stops tinme display (step S3) . Further, when
the wistaathhetypeod! edtrroariitc 1B8vi ce | OD enters the conmuni cation range
of the external transmtter-receiver 90, high-frequency current that flows
through the ant®rha HFLteyyredSidvi rgnpipl 4e85 Brdmimte eddweenal to  the
transmtter-recel v? 90.is rectified by the é)ower circuit 172, and power

obt ai Aed ML ArPERy Fl{“ﬁgfa@é’ﬂrﬁgsco§ﬁﬁﬁll1 EHlﬂ301 e Fiee cHimp ing oz 1 | C
card unit_,179 .0oper.at es n the Wer data cqonmruni cation with
he ot orii YRS ¥R LBRT6 PAY. PR Bk SRR fng ey

ext er nal S te eqqi e aC unit 179 perfor .ut ual
aut hent i c&a%%nﬂéandg%ﬁ LEE ;é qufﬁ]ga%érgﬂttgr-?élgeelé\}:et?e%aconf’l rmrspjt%e I D

nunmber Nlllap@{ti,tf diigaigounit 179 (step S4). To be nore concrete, the
control unit 93 of the external 25 transmitter-receiver 90 transmts an ID

information requesting signal for requesting the ID nunber NID of the IC
card unit 179 through the transm ssion circuit 94, the high-frequency
circu@t 96,.2dndndmntahvennd 9fie( Eebedinerd g. 2).

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 82). In cases where the wristwatch-type electronic

20 device 10D is away fromgate 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-type electronic device 10D is in a standby

25 state and performing a time display operation. Further, 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.



The power circuit 172 of the wistwatch-type electronic 18 / 01 N%667 / 2807
01/92970 PCT/JPOL/ 04539 61 device |OD rectifies alternating current that

fl ows thr oi§W19FF@ ant enna 171 when receiving the signal, PEFIRA#IY to the
|C card unit 179. The ASK denodulating circuit 174 denodul ates the ID 5

I nformati on requesting signal and outpgds receive data DRX corresponding
thereto to the IC card control circuit 177. The 1C card control circuit

177 reads an | Gripwibeh M Pulle@p i e s ULV E! @tdd & %rﬂr_lg‘;’( %Z&an@@ﬂ‘i Yiput's

to the ASK nodulating circuit 175 transm ssion data DIX correspondi'ng to

the |1 D 10cheimies1NsRdeThE ASc peub alrhBehCithpe te 1l 8 f ©r gEvaepl irtgle
nmodul ation of the transm ssion data DTX and transmts response signal
correspondiowet heo | BheunieppNl Exasnnrans™ s6Fbg. signalof t Bmough tieheaant enna
171 to the external transmitter-receiver 90. 15 Wen the ID nunber NIDis
i denti fi deraRsmhbtext Eragh verr afdni tisdren edtiver 906 derasitwabrbhavged in
the same procedure as the above, the data being actual data required for

i dent Pf yiF S Medmt figd 8RBl §Bi BE teger Syasigammmyicapient hangst afekdifange
i's conpl et central _ control cuit 125 wjites necessary changes

in flag &nc e &ﬁ%ﬁ%“ﬁ%&%%ﬂfi%%%g 1h@Sr it eaP@ Ldrior StHB3dsed
anount 1 - Aedird ek ddLdde dalkspl elite LRunLE, 148 (8! 2R 28k a i Le

data witing is conplet card contr circurt enters a

standby giraichnz2%786CaH8C ML ADNE cFALhblet SxHBhREL S DY JU1% &3 LLChs
detector 173 once the data exchange is conpleted, the watc contro

circuit bi% chemges thpecaiydd 6bgBablS Hgaddy £ 01bevelherdby S€hasgka |ight
the liquid crystal display panel 129A (step

10 control signal S to be output to the driving circuit 129D to
level “H” aﬁd sﬁops time display {(step S3). ~Further, when the
wristwatch-type electronic device 10D enters the communication
range of the external transmitter-receiver 90, high-frequency
current that f£lows 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 confirmg 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-fregquency
circuit 96, and the antenna 97 (refer té Fig. 2).

The power circuit 172 of the wristwatch-type electronic



S7). 18 / 01 / 2007 WD 01/92970 PCT/JP01/04539 62 Then, the watth/8dnt 2807
circuit 135 supplies power and clock signal CLK with the I1C card unit 179,

r eads datdwgﬁﬂgfﬁﬂ along with the data exchanges from t hePABHRRUIGEED | e
menory 178 through the IC card control circuit 177 and stores themin a 5
RAM (not shown). Then, the watch contr@l circuit 135 controls the driving
circuit 129D based on the read data and di splays the updated data on the

di splay u@léetidd910b5r3k cEffiee!t S 10eddier Hpadi RO ¢ 10nA% #95%% Red ARAYe.
al so in the present enbodinent, the suspension of a display operation at
t he di spl elye patitémma duTinghea dataivemaunheakigRals, e $udia naicsatdd om
the display portion fromaffecting the data conmunication. Therefore, it
i s possible tardéinhhbtt L¥Be deteriorati on of communication 15 sensitivity
and the decrease of a communication range, thereby enabling to prevent
comuni cati on &ttorasSKadenodiptat Exghangesist 1he demeghd ahtis bhe ID

perfohred. Ptilizig& gomer of, waves transm tted fromthe external
transtit tEFEPERREY GIUERSDY TR ZRRE PYNEM Lo eePE YBndobaamRX

t endi h fi lif f_t st h- t | ect i.¢, devi
5] hodit SRRt dner ErB1ke Bhsourrette qanora) GG Sodi citon 25
A SRS Fent . O Lo on 22
the carrist Sy rerel BBl s atoeeid Yol uhEly §9BFLEE, andl oin
data and liSpteyd i é heerbedt ad g, dalg abutPeedi 8l BdhdNdr hbghiakesg bl €

to configure the device to supply power to the IC card unit 179 only when
a data dicsideyitl81750tranMission data DTX corresponding to the ID

10 number NID. The ASK modulating circuit 175 performs amplitude
modulation 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 is exchanged in the same
procedure as the above, the data being actual data reguired
for identifying incoming and outgoing users (step S5).

When the 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

“L7 g0 as to light the liquid crystal display panel 129A (step

- 87).



WO 01/92970 PCT/JP01/ 04539 63 button on the external operation i%ﬁtcn /13007
unit 130 is operated and reading data fromthe non-volatile nenory 178 for
display. Y9.%P#70second Mdification 5 in the above descr PETHBH/0433%e

device is configured to detect through the carrier detecting circuit 173
that the 1C card unit 179 is exchangi ag data. However, instead of such a
configuration, it is possible to configure in such a way as to transmt

sonme kind of elegéhjCcrEbgnakchocbherwat %H&Qﬁtﬂ Ql3 51 Q@ IGW S hApef romyt he
| C card control circuit 177 through a signal 1line "1/%(3:r when |1 C card

control c¢tooktsigmast@rksyoferaid IQ cavdengin ihe, V@éz@@s cotd Ipdd ¥ €ai t
135 detects the start of the operation of the IC card control circuit 177

by a changkong vitk b dage kscbhnglest fizosi ghalndén neol4t D) e, métherehy7a
suspendi n%]FS a di splay operation. According to this configuration, the
provi si on“sForeR ERPr TEr casdeeprfigodi cduicn it73 7% ansl memé‘dwgany at hus

enabl i ng t he @g%r?llfl tion of the circuit configuration. Also in this
case, Jit ¥&¥p R sufher- ﬁB\ﬁeVaFSht%‘énFEOéafF’ﬁP-“EuW-F 43 COREF AN a

d d 2 h I 130
oper at ed diy LY ERa R Ru I 1 EEbrRARSABE Bel Eepdhidry =t F8d ot s ioprsy
[5.4.3] Thid duﬁ@&'{:éhcﬁta't%nd%] calrgiﬁ%cmenl gd the fol | ow ng

nodi fications can be applied not on to theé firfth enbodi nent but al so.
to the fourth enbodinent. In the above enbodi nent, since data
communi cation is perfornmed with the wi stwatch-type el ectroni c device on
the armi4: ikekffannst ofeeheh@mbosdlmdntinit 129 at the timng when 18 / 01
/[ 2007 WD 01/92970 PCT/JP01/ 04539 64
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 1ife 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



time display disappears, but causing no inconvenience to the uset8 / sk / 2007
this reason, the tinme display is set to be resuned after the witing of
data into VRIMBHOvol atile menory is conpleted. 5 However PCT/APM/04333t em

such that there are so nuch data that tine for data exchange becones too
long, it is possible to configure thegslevice in such a way that the tine
display is resuned before data are witten into the non-vol atile nenory.

10 [5. 4. Hufeshtdn Ma@: iékgairham dBetdei hoMs, Hesthd %ii@mbf% U{p% i sp! ay

is suspended wuntil all the data exchanges 'and the witing ata into
the nmenoryndéreechimd etk FHOMEYBE, ndfl- UTA LA 12YRERBYYNET® Ad1eB8 spAlH, SO
much data conmunication that the tinme for exchanging 15 data becones too
long, it is possible to alternately repeat data comrunication and tine

di splay. To be nore concrete, it is described in the flow chart shown in

Fig. 24. Vneh- 2l uSeropds¥editticafgiprgate G (refer to Fig. 1) , the 20 user

bring% the dial_side of the wistwatch-type electronic device 10D close to
the | Bop antennd 1§ r@peyet Beprgirs)opst difte SiavyicenisneoBfharTRENdC t he

mmistkucggé%gg tlectrﬁnkg%device 18D de%ernines whet her. or not _it has

recei ved polTi ng af gna $? Rt Ehe  SREERAR IO G U Te 1t &Ry the IC

transm ¢ efed A7 P CSARA, ditdhedll S/l na AR of o g 1% vihen

polling signal 1's not receive step

el ect r onideon iy €€t 100, enters poskandly & Qécﬁaffg!{\_ﬂré! R bicfll ﬁpg%e%son 18
/ 01 / 2007 WO 01/92970 PCT/JP01/04539 65 the Tiquid crystal display
panel 12%A transmit some kind of electric signal to the watch control
10 circuit 135 from the IC card control circuit 177 through a signal
line (I/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



Al so, in the determ nation of step S12, when polling signal is 18 4042007

(step 512; YES) , the watch control circuit 135 changes control signal S
to be out pWP®B2%Ae driving circuit 5 129D to |evel "H', tREFEMIIMEpendi ng
time display (step S13) . Subsequently, a part of data is transmtted and

received (step S14) . Wen the transngiting and receiving of a part of
the data is conpleted, the watch control circuit 135 wites in the subject

data int otﬁmaoalyﬁhayl hQsEBB@%X-s(,thtSIEQ‘M%)ln(gSE%p intOn¥eNien % ] iéﬂ%g of

the data is conpleted, the watch control circuit 135 agaln changes t
control sugeal. Féo tievelrd ddon | ocwakeihdeid dsh ¢ £f Yl @l e Hivepha daang!
129A a light state and resunes tinme display (step S16). 15 Then, it is
det er m neaf phet e attitiwg dafadadee ees theceiomwdrdisten Sligmoarpd dden
all the data have been received (step S17; YES), the procedure ends. On

t he ot herc?®RYetPfl-t he deternination of step 517, when all the data have
not been received (step $17; NO , the routine 20 again goes back to step
S13 and repeat chE"ﬁ%V%%nempF‘o% B SYGR the tpkkesatatmgief peakidata dhetough

data exchan nd -tinme di e alternately repeated, the tine during
whi ch tﬁﬁégdlspfagatg 5?“%%“?%%3% FERBe By FPRe 19R% é%bhh%g@gsﬁébéﬁbﬂ¥’

Ther ef Of Spe 8t o CEACPARL LD 3 el TSR R0 WAL ;mgfaggpf%%ya%fe of

the tine dIS elng suspend

Modi fi cat ﬁ t t r
i ficatdédu é'd HEr G0\ 1L $&Hd wlc&rtent Hit%p%a L8R 9%5'%31/@. 8%*“?’95’0 07 VO

circuit for the display unit is suspended when a displa
01/92970 PCT/JP01/ 04539 66 operation at the display unit is suspended.
However, it is possible to inhibit the input of driving control signal for
10 [5.4.4] Fourth Modification
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
s11) .
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 90
(step s512).
| In the determination of step S12, when polling signal is

not received (step S12; NO), the wristwatch-type electronic

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



controlling the driving circuit. Further, the watch control ci r cAf { 0dah2007
configured so as to control through a control 5 program stored in a nenory
such as RANPAKE2¥OM wutilizing a microprocessor unit (MPUFCTARM4S93a| so
possible to configure in such a way as to inhibit the input of a boosting
clock of the boosting circuit of the giving circuit. 10 [5.4.6] Sixth

Modi fication in the above description, a description was not given as to

the formetnhef 1aghiadick9ekbandli fAdP LU §84i0n, but any format can be
used if a local conmunication within the range of one to ten neters can be

i mpl enent ed. Falsmxanpheiha e wimiiih €8bh 08FPL@RCH1SUChhas Blouatieqd h
using the radio frequency band of 2.45GHz can be used. [5.4.7] Seventh

Modi fi cat$bamndh ishe extroinee dlelsramtdlay, YESH, shwatwehchy pendlrect kdmica i 20
device is described for an exanple of a hand-held radio comunication

devi ce, bA® ¢RANGeS enpsarAenignelf bo kemodinrddtosiied dasi winmecldlracd tt ype
and a_pendant t’:@/ﬁe that can be put on by a user. 25 [5.4.8] Eighth

Modi f Pcat?otP | f¥edpoler deeeF ey i giePeRding dsidiped sty cihaS13dr-ogr ans
for an external, transmtter-receivyer and a, wistwatch-type el ectronic
device are instA seed“fer%ﬂéﬁhaﬁ Bf* aoﬁ_ﬁff‘ﬁ %&Eﬁegmlﬁe}g@fdf 566+ Vafo
01792970 F(d) Y 04553 QY « 'éo%\é%rs’:rb"ttti! g %[%Sas!r%'c%ik%té%oéf acga'&trrto'of
programs in a recording nedium capaﬁe of” storing control prograns Such as

optical dirsksad ! usli deina §€8H; CORAUGYI RN Mho1CR i L Re 196590k 3kes
versatile disk (DvVD), DVD-Rewitable (DVD-R), DVD 5 Random Access Menory
(DVD- RAMin ohgnailorapt deala th86% non-volatile memory (not shown) (step
10 515).
The writing of the data is completed, the watch control
c¢ircuit 135 again changes the control signal § 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 817, when
all the data have not been received (step S17; NO), the routine
20 again goes back to step S13 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



i ncluding a magneto-optical (M) and mni disk (MD); and matgneti'ic,8 4Pk&2007
including a hard disk and flexible disk, to install the control prograns

in a menorYOO/&H9table ROMor RAM in the external transhET/IRMOIBEei ver

or in the 10 wistwatch-type el ectronic device through an appropriate drive
device so that the MPU controlling thegsgxternal transmtter-receiver or

the wistwatch-type el ectronic device operates based on the installed

control pspEfaEtenFHE! hele dﬂsﬂf&ﬁ“ﬁﬁﬁ@l§stngBEn%%%RrOhﬁﬁ%qg&qwgékﬁéVered

15 to the external transmtter-receiver or the wistwatch-type ectronic

devi ce t hsosghbaenebWohkisuah % i dNteF N@tivangPEoYdte 1l isgnEiadigy or
cable) , and a public line (radio or cable) 1In this case, the delivered
control prograntlang thstdrliednpnciacognor yFirehert,abihe RAYctr cBAMrof t he
external 20 transmtter-receiver or the wistwatch-type el ectronic device
so that tHETQPLE comirioe| ¢ppiiauredt epnak teranonitridr theosigker com tixive

wri stwatch-type el ectrqnic device operates based on the installed control
progr ans. PERITRT TERFRIEABo@ MEMCTAl tHtiyR S WM cindi RAMa BGiLdzima enpact
|l ow-profile,. contactless IC c?ﬁgUhas geen inyented, i.f a user w_shes to

take advhint age” Of SRERA HPwét Pt i StuhBcohoRi RaPsLsLe: k8 GeBLLiggre

pur chase ; ' | tion. t hj tQ-uge ¢h 18./ 01 /. 2007
WO 01/ 9291%%%%%8%5 }Sefﬁstgl‘r?e h%éggéeﬁfuéi %8%§fﬁgecgﬁg%oﬂf wat ch
is not cafabl¥oo®fisyPEOEELRG B FCRRMAGH &St d G £aRdifunction, there 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 providing a radio device for watches which enables the user's
pr eskt | yi-Sovned vaitxcth tido@asikption '

;n 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] EBighth Modification
In the above description, it is assumed that control
programs for an external transmitter-receiver and a
_ ﬁristwatch-type electronic device are installed in a ROM or

.a RAM. in advance.



support the contactless I1C card function. [6.1] Overall Configuratd 68162007
Fig. 25 is an expl oded perspective view of a watch 201 wth respect to the
present emBOdILAMI®. The watch 201 conprises a watch body 2ROT/IRUMdES9220

that are attached to the both sides of the watch body 210. A radio device
for watches (hereinafter will be referged to as radio 15 device 230) is
inserted between the twelve-o0'clock side (top side) of the watch body 210

and the band 2205y£herebyCOEPRSLAYL1R RA' k8l o g MaLAh tgh
body 210 conpri s%g a wat ch casg 211 which conteai nsn a?cf\lla C rua-rgc?i%}% %not

shown) anfleaopatnti AgdRamt c@Pabd@ 3E2skbat nigs chariA Rrigrdad s qns and
down sides (in the direction of twelve and six 0'clock) of the watch case

211. Theomwbinelngdipdst iion:DiPimenpr seed -aopdivc todr piOheey| Ngd, pat-irppns 213
protruded fromthe watch body 210, and an engaging hole 214 bored at a
pr edet er ikt pbsiversa téd ea Farlual PYD) ac OF 2R esur ¥ el @f (BUDRRPL oD ng
portign 213. The point of a spring bar 261 is engaged to each engagi ng
hol e §14.R51*P1%‘_315ang°2?63i s MRy ¢BMReBAMAd a HAdRQEPt9PBicRinkdiskEl in a
A T e A
T JPCLIASI0-8 ataTel SR bg s et 2Bt e IR IR REL L oRi2%
I e K el T
the Wt ciraBadi oibevite 23k ddvtlal a €oafibAUEALIOR et agh 0 gV ¢8 230
Wlllge wrisﬁwatch-typeelectronicdevicethroughanappropriatedrive
device S0 that the MPU controlling the external
transmittér-receiver'or‘the‘wristwatch-type electronic device
operates based on the installed control programs.
Further,ij:ispossibletx)getcontrolprograﬁsdelivered
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), andapublic 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 controlling 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



described based on Fig. 25 to Fig. 28 The radio device 230 is nouk £81 /2007
bet ween the watch body 10 210 and the band 220. The radi o device 230

conpri ses WO 0¥ angul ar casi ng 231 made of insul ating natRET/IRS/04538r
exanple, resins materials such as plastics), a body side nopunting portion
232 protruded to one side of the casimg 231, a band side nounting portion
234 protruded to the other side. 15 Also, the surface of the casing 231 is

col ored wid Jder spa® b&@ﬁ%sﬁﬁ# hesis%t?ﬂg £rd 9¥d”§égéhoiscﬂé'&i B%B%&ﬁesel ¢

printing, thereby preventing the ae etic value of the watch

from beiof dedpact bilg dheoboslyr 568 TOUBLFAJFRAELEBRA, 23R chaSna sPeR Y ating
hole 20 233 through which a spring band 261 is drawn, and the band side

mount i ng pexddrer? Fhatashe paier ‘ef ophowetichngepoicsons 23hgepr atewdad from
the casing 231 and engagi ng hol es 236 bored at a predeterm ned position on
a nutual | y-facdd seeratdesvatdaoh ofrdhectbuyeorrobhe®85. 2% Theebedyt si de
mounting partion 232 of the radio device 230 is attached to the nounting
portion ZMPALReRE RRscAn L CcD b BRL Bl dbre Ryrpdi oxtavieadorheabahessi de
nmount i ng_Rart.ion %4 of the radio device 230 is attached to the nmpunting

portion Bt SPABLEENIBR0EF 2 Sspr F RGCBAL Y26 ¥R efh 82 tEle toadPESddvi ce 18
/[ 01/ 2 2 4 v 230. b il i ted
bet ween t%%épm?a\égcﬁ%dgglgig%élégghgg %%%é’ cg%/l%ﬁ'ﬂse(ra, e?ﬁlergb;/nZﬁ;b?i ng 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 accommodating room 237 for

accomoddtki.ng dverdBcttessideracand 240 (as wll be described hereinafter)
in the casing 231, and an opening of the accommbdating room 237 is covered
by a.o 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 twelve and gsix 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 close to the watch body 210



cover 238. Fig. 28 is a bl ock di agram showing an electric 10 contd §Glaf 2007
of the contactless IC card 240. The contact | C card 240 conprises a film
board 241,WaU1E¥THI e wi ndi ng | oop antenna 242 nmade by past PEHIRGWHEEP f oi |

t hereon; 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 |oop antenna 242. The communi cation quality is

h d . C, ghi i | d id he.l 242 i f
The spacc RPFARSS Prarely PeY, ddt % HoRhh R cobbhi g Deriman  she

radi o devhgeora0s88d &8 extel Pak L8AYURRLGAL QR gepgﬁétr%f&i ﬂuﬁ"%%%@f
he 'short-wave

turns for the | oop antenna 242 i s about severa urns when

frequencytbasdgbfwHEecb&HMEbring Haad 201 COMMRINCALLAMN 130k AR SaYyer al
tens of turns when the |ong-wave frequency band of 125 [kHz] or 134 T kHz]

is used. umBetaR8k, pfotradedopnanttennacioér sei@ecabrft ene ofinkumisiy iz22s 25
difficult area-wise to forma |oop antenna 242 with a copper pattern on
the fPl mboard 241, a solenoid | oop antenna 242 may be configured by

wi nding a copper wire and the |ike perpendicular to the dianmeter of the

| oop. Fur%ef, tonEiagrsatjper oLt A artabtavRadbpdleriges830GH] is used as

conmuni cati on [, 01 / 2007 WD 01/92970_PCT/JPOL/04539 71 frequency, it
i s possible to]bfed?‘?ﬁ & i Aot P prafbefta ©iF HRf19 i‘?‘??f’o‘é%ra3§41’.ﬂ1lhé39 C

chip 244 LOMDLiSEs FaLE§t LE FEgCi rzcéui I 25.45 fo§8 generating driving voltage
gnal ,

by rectifying received signal,~a standat d & gnal generator 246 for

generating stamngay Qﬁi@@@ﬂ@'zid%%&m{ed%&{mgﬂ' ?ﬁQrw%th gu'bd .
denodul ati ng signal, a nodulator 248 (RF unit) for pertorm ng nodul ati ons,
a 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 mounting 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
& predetermined position on a mutually-faced surface of each
projecting portion 235.
25 ' The body side mounting portion 232 of the radio device
230 is attached to the mounting portion 212 of the watch body
210 by a spriang 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



serial/parallel bi-directional converter 249 (hereinafter referr&/0d 42007
SP/ PS converter 249) for performng 10 serial/parallel or parallel/serial
conver si on¥0WaP¥F®Nn t he denodul ator 247 and the nodul at or POWEP0144%38N1 1 al
controller 250 for controlling each unit, an encryption processor 251 for
encrypting and decrypting data, and a pgn-volatile menory 252 for storing
data. 15 Further, the standard signal generator 246, the denodul ator 247,

t he nmodul 83 9r-248e tebi%ifﬁmirr?éef@éﬁ rlpé(]:@éeg%)he v;J'@c Ned & tﬂf)dﬂ' aq{/&fg:%sesor

251, and the non-volatilé menory 252 constitute a drivi uni t riven by
driving pesed p2ibpbYy 4T QBert N NGy idla0l 1041 £0248a 2He TRBRLEG I &Y
circuit 245, upon receiving induction field as signal from an external

radi o deviCec{fdrfexanpbe, ta acaeactd asgn awae8aLi Cc ticket gate) through
the |l oop antenna 242 and the tuning capacitor 243, outputs driving power
obt ai ned by redtlifoui rg showsi dnaFivge heamnldiFigg Ahi tther<5 sFprbkdded he
rectifier circuit 245 is made of diode, thereby outputting driving power
of haPf-\@vewonmadatpne reert 23V cheronccomngdaiibles gondaradesesga C
card 240 to drive, the . driving unif A _w thout havipg a power source. The

st andar d SHgha1* YdRsr 8E L AP BT TS SuEP ge e B LR geT) 8’@/"—%6’?55’\?@ 8892970
PCT/ JPO1/ 7 it | i | £ Lyed,si |t h th
55, Fperif e (HEe i Sdite 5r b EoRRG 24T 18 £5%ke el Btarat o

| oop antenn he” t uni ng” capac
signal tgd#s-ceidral controller 250. The denodul ator 247 denodul at es

received signal through 5 the |oop antenna 242 and the tuni ng capacitor
243, and the SBiBS cenvard er 249 SOAVRIiSgEdR dﬁmyﬁgt ednSi gpak kAo

parallel signal for output to the central controller 250. The nodul at or
10 configuration of the contactless IC card 240.

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 anﬁenna efficiency of the loop

15 antenna 242, it is preferred to have a larger loop area of the
loop antenna 242. The communication gquality is enhanced when
the IC chip 244 is placed outside the loop antenna 242 if the
space allows, thereby extending a communication range befween
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 £requency 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 13é[kHz] is used.
Because, for a loop antenna of several tens of turﬁs, it is

25 difficult area-wise to form a loop antenna 242 with a copper
pattern on the £film board 241, a solenoid loop antenna 242 may
be configured by winding a copper wire and the 1like
perpendicular to the diameter of the loop. Further, in cases

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



248 nodul ates transnission data fromthe central controller 250 th&Q%f2007
converted into serial data through the SP/PS 10 converter 249, for supply

to the tunWBd@183lcitor 243 and the |oop antenna 242. ThePGRIRG/0d¢388vert er
249 is driven based on the standard clock signal output fromthe standard
signal generator 246. The central congfoller 250 performnms various types of
15 control based on the standard clock signal fromthe standard signal

gener at or £ 24@uafdyNas ¢ ERdbs B e3P ROMh (NG s £ PED add Se 5L - dDE ROM
stores control prograns for performng various types of control,

par anet ersilmndoaedf autth. The central controller 250 exchanges data with a
denodul ator 247, 20 a nodul ator 248, and the encryption processor 251. The
encrypti on procBssorC28hipn@hyYpicompari-anC ry pt €cht tal ar wheeuiecias p# hem
and supplies the encrypted data to the non-volatile nmenory 252 as well as
decrypt i igearatirgaddriving voli@oe dntié¢et vEnbnyg 262edneedr stipmal, a

i nstruction of the 25 central controller 250, for supply to the central

cont r 8l | ¥t2B8RTATREIRBA- JEREMALE Tedhh \E 5 0 eresphi RguFEENER TS Gl asdanyl e,

EEPROM and wites degrypted data supplied . fromthe encryption  processor
251 as we?Jrg%%i &t Rg 'sfo %‘Hogﬁggtﬁﬁd%?r"tf%r femodyftat igh PLoRG L .

01/ 92970 39,73 4 tiop_of the.central controller 250,
(5. 4] pt alC o R pet &1 offhr v r Bel P UGG, TN R e s bea s

her ei naf tezidhppgeat 181 GpNI4 ObLEE: 8A01 Ofoddife £OOL S LS nbEGARE 24D
receives a digital (ASK or FSK) nodul ated polling signal Dby detecti ng the
magnet i c Adddsiréddueed Rys t hepyosp aumMWELA2 249) for performing
10 serial/parallel or parallel/serial conversions between the
demodqlator 247 and the modulator 248, a central controller
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 antenn§
242 and the tuning capacitor 243, outputs driving powe¥
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 é contactless IC card 240 to drive
the driving unit A without having a power source.

The standard signal generating unit 246 generates



and the tuning capacitor 243 and reads parallel data froma 10 sﬂé&(ﬁ“eﬂZOOT
menory address. The parallel data read fromthe nenory are then

synchr oni 229 91/82%¢ ansmi tt ed nodul ating signal into paral | RCL/ERMI0439 ( PS)
conversion, and the converted data are output as serial transm ssion data.
The nodul ator 248 nodul ates the transyg ssion data and changes the

resonance 15 frequency of a tank circuit conprising the | oop antenna 242

and the té%ﬁﬂ@hﬁ@pébeﬁrsgéﬁalt@%B%b%é@é%#gﬂEﬁi#ﬁé§2§%¥6£€ﬁsghésl%% data

to an external radio device. On the other han actless | c5}d 240

needs no amdded y2hecaus® ahk NRGESSAr ¥apaWRiorS SAPPhhad Jyned 2Q
external radio device and al so because non-vol atile nenories such as EEPROV

and ferr aphestated nebionads tar ¢hes ednftarala daitro®adrys50[ 6. 4] | ntended Uses
of the Present Enbodi nent 25 The present enbodi nent enables a user to use
the radio devilde degognuletomgidhdenedwdrtesnrebeimed signadxbhpbeghas a
train_ticket, which elimnates the need for the user to be bothered taking
out aStr&ife LPERARLIRMR IS Lhandythe FuHaD Fepast taTnadp meand thieeSP4@S0

device 18 / 01 ./ 20 WD 01/92970 PCT/ JPOL1/ 04539 74 230 is positioned on
The. nel VORYEIURE K e G PR i en BB 2R i G oo tPAFALAG LY a0

devi I f I 1 t - [
of 't he accm £orireiet i EnpRN AR Sk Bne HShOaRhak8E e o

the 5 “ﬁQQQI%H@ﬁﬁ@éésT@H&msﬁis??@ﬂ”ﬁﬁtﬁ°§?&ﬂ‘%Hé)égﬁﬁgéirégﬂepbfler

i npl ementati on of radi o conmuni cation between the externa
transmi t R&n- e Vereardnvie- tadi Qnﬂ@vlsée‘i&:io-dﬂ§0th.ir8ughr Iy}l ngpypg watch

close to the antenna, the reliable inplenentation will be further ensured
by ah0 easpnaeiter @49, for supply to the tuning capacitor 243 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 various 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 2@8, 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 controller 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



10 hol di ng the watch 201 up over the antenna of the external 18 /0172007
transmtter-receiver. It is also possible to utilize the watch 201 wth the
radio dewW@d12ZJ0as a prepaid card. It is assumed in thi SPCHIROII{OAZHO

i nformation on remai ning value of the prepaid card and the like 15 are
stored in the non-volatile nenory 252 ¢ advance and that an external
communi cation device is provided at the cashier of shops. Wen a user

pur chases; 4sPEAdY¥Gbal & 1HORe éé‘ieé@ﬂf'{}@éei‘t able cashier enters the
anount of purchase for the product 20 and data exchanges are perfornmed

bet ween the non-volatile nenory 252 of the radi o device 230 and the cashier
communi cation device when the user brings the watch 201 close to the
conmmuni café of] depveeetidlni s radi o comunication transmits the information on
the 25 remaining value to the cashier communication device, and a receipt
is issued fromahensashiien c@nthhepovehenthembledihentanblhtbofigpunciias® f or
the product is witten into the non-volatile nenory 252 of the radio
devi cé 23ET@snafFBEuIt, the remaining val ue changes to an anmount obtai ned
by deducti ng 18 01 / 2007 WD Q1/92970 PCT/JP01/04539 75 _the anount of
purchase. Thus, Be GE&CX @g'egoﬁ&rc’?r&@df £30i 2k ERSUEORbAEF IS S IfrepEt 4 ar d

out O 2 YBLL B4 aPHLSU3SANa 30Ut T AT R BBLTE R, SRR
Preteis, S Ry sk aaache EpLaL aRdsen b AN MeiSaRt ol 2 D)
ant glhe(Z:;t)l’idﬁH cti®neynidy thApadsecef 2uhe drdifeyi ser480e oAk ad f%n{ he
e 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 sgerial 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, asg
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



10 is not restricted to a train ticket but as a lift pass for t hel8 @1 /2007
lift, an adm ssion and ride tickets of anmusenent parks, an adm ssion pass
for novie VAGMES and various admission tickets or rideP€T/dR30453%9and 3)
further, the radi o device 230 nounted on the watch 201 is 15 not

restricted to the above nentioned usesyput can be used for various

purposes to which a contactless |IC card can be applied such as tel ephone

ds, |i . 1 STEL and ke 20.16. i d
cards, |ipsarys qRf<ds:dmidi ¢l thecPidsvean c%fgf&@:t hg'&%a £0; Qvﬁétéggdoo%olf an

Ef fects of the Enbodi nent As shown in Fig. | 0 device t he

present ENbPNEOh wednHerKLONGCs ach 885 id e e ardisEd hetaesdk 4 he Wateh
body 210 and the band 220, thereby providing a contactless IC card
functi on sasehyawt e ditdenid tsatdsmatebr -2bcAd var eFulthe theowsari can
continue using the hitherto used watch to add the contactless IC card

function $ckek grterthan thwing monirdtehgn Seresding romesk foirde afewhsat ch.
Further, the surface of the radio device 230 is colored wth the sanme
col or®as THeEBHARFL2E 0 + ndhary 4 RgCoReswaPEIFibd 9 tolenspor7reldadyl/en2970

PCT/ JPA /04539 76, without | oss of aesthetic,valuye of the watch 201 itself.
Al so, evelﬁ"plslﬁerf'%%t%ﬁé‘énof:%plf i‘?l%mr&uﬂ%ﬁ?ﬁ/éf’eh?’et%?ﬂ t FR¢t BXG&&@aadi o

e Rl TSI e
Dot Belmmbipeah TVt eyl (R yREsgn tNUETELIS ) be
present dmadin@itati®s wD11hBE @uk&R@r ensured by an easy action of
10 holding the watch 201 up over the antenna of the external
tranémitter—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 cashi_er 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



is formed of a pair of strap bands and that a contactless IC carB{&1/2007
provi ded inside one of the strap bands. In the present enbodi nent,

conponent SWP@AI97¢al with the above-nentioned conponents BEBIRLEEIIN he

sane reference nunerals, and the 15 description thereof will be omtted. A
watch with respect to the present enbogh nent conprises a watch body 210

and a band 260 having strap bands 261 and 265. The strap bands 261 and 265

are made ghel gALIRE g@tg@fﬂﬁéég.plastics such as urethane and silicon. One
of the strap 20 bands 261 has a body nounting portion 262 on one end and a

buckl e 263 on s oth@kseaNdoethto Oidesa Hd aRKRABL t2REn B3So A DedpaiRint i ng
portion 266 on one end, and punch holes 267 are perforated fromthe m ddle

portion ofardutendtd wal lidie iatiwercheningThe @it 2684 saRbkacbagmeatd he
wat ch body by fixing each 25 body nounting portion 262 or 266 to each band
nmount i ng kreauen tipd Bsdr tdem watec bhibodgd200dbyiaes?  ngf bare 3Gdk,cl RYS
formng a watch. A user engages the pin of the buckle 263 of the band 260
with 8ne Wt e %ﬁ%cﬁshélB§ePGF§\ﬂqnéuhe wat ch wrapped around 18/ 0112007

WO 01/92970 PCT/ JP01/04539 77, the arm thus wearjng the watch on the arm
In the present T 2R RErtAet FLeref R SAF YWay's §obPdda@v it hi n

compr i sotn 1% ot SAEVRNE, 180 den dlq. SZenE el AT Fon o fdnna

COI’TpI’i ses a rectang oar e W ndli

242" fornedyaPasti P8 o£O0RRCL1ERI-o0 d Beoddm board 241", a tuning
capacitor 243, and an IC chip 244. The conti'guration of the I1C chip 244 is

i denti cal2ywigte thed of the shatb aebediements ddisleioren the waessr bphi on
thereof will be omtted. The contactless I C card 10 240" can be fixed to
t he 3@rapshaod 26%thy cradiwiochi bgaihettakdt 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 ticketsg; 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
Ags 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 easgily with a hitherto used watch.
25 ' ~ As aresult, 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



240" in leathers if the strap band is nade of two-ply |eather st18 éi8ly/ 2007
together. If the band is nmade of one-play leather, it is possible to paste
the card bYyOIMESPves and the like or to cover the surfacBCT/IBM[0F539]

Ef fects of the Present Enbodi nent The present enbodi ment enables a user to
add a contactless |C card function toy¢he hitherto watch w thout

purchasing a new watch and by repl aci ng the band of the watch to a band in

20 whi ch ngﬂgggcgéggs oleC %%%#5%(TF#§E¥QN% Eg Wg%kﬂ;?yfl t|o s of the

Si xth or Sevent odi nmen I'cati on I'n THhe a ove Ssixth

embodi nent, theapd i deesihanerdl hge rcﬁd'ﬂlxdcﬁYé§fn€39 héw”&%cgp Shape

of alink, and in the seventh enbodi ment cont actl ess car

provi ded hbtharsbrapefapdd2bldebi@vevesy the PreeaRli IvVERd A lt$1en9£ew
restricted thereto, but can enploy enbodi nents such as below. 18 / 01 /
2007 WO wEHiEORO7En@CThEPOC/ @4530 fidhicthorAscahoma kepkEi gsidd,. the radio
device 270 may be fornmed of a detachable ring-shaped casing 271 that can
be at®fached to the outer rimof the glass portion of the watch body 210;
and a conf ctiess |1 C card provided on the ring-shaped casing 5 271. In this
case, it p%%%?%FE Fﬁbﬁéémﬁnéontactless IC card function to the hitherto

owned wat han bezel .to the ring-shaped casing 271. 2) A part
of a prot :Pﬁ ver%igtg 8ufﬁ§ﬁ&nass of the watch body can be made to a

o287 ST A AR 18R PRGPERE 5 R b

radi o devigzer?8lbd Syif10f R0 4@k c3 16 Bdsed on Fig. 29 and Fig. 30. The
10 characteristics of the present embodiment liesg 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. In the present
embodiment, components identical with the above-mentioned
components are given the same reference numerals, and the

15 description thereof will be omitted.
A watch with respect to the present embodiment comprises
a 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
20 Dbands 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 portrion 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
25 Dbody mounting portion 262 or 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 2690

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



281 having two engagi ng |ugs 282 engaged by being bent in the di 1&é010h2807
the band 220 to both sides and a contactless IC 15 card provided inside

t he casi ngV981929% Pt ernati vel y, the casing can be attached PETAMH/4EAd by
providing a hole on the casing to draw the band therethrough. 4) A
contactless IC card can be pasted to tfe band, or on the gl ass surface of
the watch body 210. In the case of 20 pasting on the glass surface, it is

possi bl e £RenakA, athilsMyRQaify Afnd FANSPRT B8Rt cHR il S to be pasted so as
not to hinder the tine display. In the above 1) to 3) nodifications, it is

preferabl e thatIntiie easisihi enbbdd mein N0k e6RGUCIHIE STREEeEL S Deeause the
25 casing contains a contactless IC including an antenna. [8.2] Second

Modi fi catpPopvidedaghtbfint hbeabovap drbodi 2éht s, At shhasn baerF es @30 bathe t hat
no battery is provided in contactless IC cards, but a 18 / 01 / 2007 WO
01/ 92970 PT¥3Pbires538 rordpauiddr yorpr brepravidetanp8lalr Thilmd board

Modi f | cati%g, I n_each_of the above enbodinents, the case of nounting 5 one
radi 0°devite on?aRabds MEdGidih R r PBEGRRPh 4% eskermed nbenbiagt Jing not
restricte her e but it is.possible to  provide both a radio device used
for o i dHTekor Siha%hnbPRer 11PaRog a1 b Sa T RS P BHAE LE87d 2detr be
mount ed tg,f Sl t I [ r .Gan. ri .vehicl es and
pur chase 10 progﬁl}%:t?%h%@ %%%f o?rn%@ngéargﬁguggﬁ%%% 8§t i@gﬁsqgetg&égn}}t 4e radi o

devi ces afaddiei vt olpi eAdeAALESECERB QUPRINHM & OReAeVi Efferw'fwgqt ki ng
in and out noney. [8.4] Fourth Mdification 15 The above radi o device can
be nount ebsatimidgn tithewéshasi 1l be omitted. The contactless IC card
10 240' can be fixed to the strap band 261 by sandwiching the card
240" in leathers if the strap band is made of two-ply leather
gstitched 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 is not

restricted thereto, but can employ embodiments such as below.



but to other items. 80 18/01/2007 CLAIMS 1. A hand-held el ectront&/8dvf 2007
conpri si R%H a contactless communi cation unit for perform ng contactl ess

data commifi%%8I¥ ®n with an external transmitter-receiver; PEU/BRMSHSEour ce;

a display unit; an information processing unit which operates on power from
said power source, for receiving datazgromsaid contactless conmmrunication
unit to display the data on said display unit or process the data before

di spl aying them am sabdndis My, gril,tthamda@imwiéél@moymgy}%é Gl rinfly uni t
for causing the power source to supply power to said contactl ess
communi catf om datachebleastinguisivapaal esing i1t tABRtt Bah Hai d tivfcrdmt i on
processing unit receives data fromsaid contactless conmunication unit,
wher ei n st dchemaieet estndaf atkonmlassapoonioni bff thieher tehnboidde 1 6g;
non-vol atile nenory, and a voltage power generating circuit for generating
vol t age pora feunraCc sl gnalI¢ ccarderrovofedard ekeerhnb-shaped casing
transgi tter-recei vglr_ to supp;{j?:/l the generated voltage power to a circuit in
o]

sai d Contattt es? E8HFURRESY | bh FHPPSHA RG2S Y SRIH-3E bess oL Gredaid)
erforms contact | tq . nication utilizing.voltage power ner at ed
Ey said vo %gleé%gém%rtqlgee%%&%%o SN Ea t"fa%%zmﬁ %ﬁ’@é‘qnﬁg%atﬂbem%&ige&oltﬁi l e
Menory aGapl reghgdat a$¥ﬁséggiﬁﬁntz%t,| ess data communi cation or updates

at |

data in sald non-vol e nmenory through said contactl ess data

comuni cation; 23ngd phAetesR £3xht dd 06 ABES P H AU ACESH N L U1 JEC Y Ve dat a
fromsaid non-volatile nmenory of said contactless communication unit. 2. A

hand- hel dragl it traatyt Gadehec made tbabnedsingg! abnvwhich hUebheacearRid TicNg a
switch provi ded between said power source and said contactless
commifhi cateingh aati the vieoeidedai d power supply controlling unit conducts

said switch, . .
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 1} 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



t hereby causing said power source to supply power to said contact1&481/2007
comuni cation unit. 3. A hand-held electronic device as clainmed in claim 2.
81 18/ 01/ X80P19%®rein said switch is a transistor. 4. A hBAHIPGI04539

el ectronic device as clained in claim1l, wherein said contactless

communi cation unit includes an antennaygand a high frequency circuit
connected thereto. 5. A hand-held electronic device as clained in claim1,
wherei n sphdreept agy! 88SpeRPWYL£ation unit has a clock generating wunit
for generating a clock froma carrier received fromsaid external
transmtter-receiver and receives data fromsaid external
transmtter-receiver by the clock. 6. A hand-held electronic device as

cl ai ned i b8 c3hi Ahirdwiedeifd ceaiicbzvol t age power generating circuit includes
arectifier circuit for rectifying signal received fromsaid external
transmtter-redd e&ch (of gdreraheve nbodinagesponbe. caseAofiamdunelichy

el ectronic device as clainmed in claiml1, further conprising a carrier

det ecPi nPHMiTedHR HRYECEi Py 2 Cabehehasibapsnfiesegibedm sEha pxesend
transmtter-receiver thQ_rei n,. dur.in a}llgeriod f time that the carrier is

det ect ed BV LR PR chP r P8F F&SSFAIHEDUNFRSTEEPd Dkt ddt 16 PRBMHRARCAL on
unit perforde; t I sdaga ¢ ' L on w.t ai xt er.nal

transm ttﬁe¥r-re%%%e%%a%galgué?ﬁfég%g%?? %fa trilrfdge t ﬁé:%_et gnga???&heirs not
det ect ed A0 SRICE GV ed I GCLIAAG W chr SRS bRl ALTRLLAN £Bf gogeaLig un'!
receives data fromsaid contactless communication unit. 8. A hand-held

el ectronivatdayi cenashibacaed, i 8 W Mah WY 8nNveald1ear Ah&MpEeEREEENY
unit operates on power fromsaid power source. 9. A hand-held electronic
devit@ a®widaiatsd bynpekdiommingvredéioncsandndenttdeinsebe taemnheataabouni t
further conprises a carrier detecting unit for detecting a carrier
transm t C&Fifcesm ek §hexwattt 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.



transmtter-receiver, wherein, during ? period of time that the carrier is
detected by said carrier detecting uni sai d contactless communigabnoog7
unit 82 18/ 01/2007 perfornms said contactiess data conmunication utilizing
the generated voltage power by said voltage power generating circuit; and
wites into said non-volatile nenory data acquired by said contactless
data communi cati on or updates data in said non-volatile nenory through said
contactl ess data comunication; an ein said information processing
unit, during a period of tinme that the carrier is not detected by said
carrier detecting unit, receives from sai d contactl ess conmuni cation unit

data read ﬂrArhaﬁ-ﬂelmembﬁkid@ﬂcér@gﬁf . A hand hel d eI ect ron| c device
as claimed in cl al m gnere sa.d carri er det ec unit r at on
power from said @ (%gdr tless rommpicagion, Jait, &g p 8 %lc@ eéé cl ai ned

inclaim gcommumeatmmmuth anrmgtffrnal telisméaraiceh@ryni t for generating a

clock for tim %8?/@{'% - sai d contactless comuni cation unit during a
period of time e cC rrler is not detected by said carrier detecting

unit. 12. A hancﬁ—dﬂéphlyeﬂmt;t ronic device as clained in claim9, wherein,

when a carr| er %tﬁl%hﬁﬂtlgﬁ?}r %&ﬁf%ﬁﬁ%tf WARR o ?Ef"‘ltgﬁ,\pﬂeé&?ﬁf %{%3?{ er |s

det ect ed said carr to a s
not det ect BySAHCE, KYricceiving fegn $aid comapﬂesm@omu@@aa@n|mt as a

trigger, ctatchsplayrthé eatd bﬂlﬁaﬁﬁdiﬁ ﬂﬁﬁrﬁﬁécﬁﬁkrﬂ’férﬂa%@bbﬁﬁeléﬂ%élag gsaid
|nformatlgﬂlﬁlr glﬁ]dzgp#q t nggltlated A hand-held el e nic device
as ¢l ai med ¥R ¢f &t rHHeA nprising a carrier detecting unit for
det’ecting a caraipowet sapply mﬂ&oﬂummﬁt doedaasing the rt S@Ircéet@)el ver,

carrier de{i%fé@gﬁ?’“&*ﬁff (Sl cnRdcls %51@?%@%%%&26&1?%&% g B

cont act | ePsrigdiof ttmerthat saidi mfmwi:attors gmce@xngmnt reo:alvrssmatzefrones:ﬂdver and
sai d inf Obﬁﬁfabqesgoémlegugﬁluhlﬂ; ecei ves data from said contactl ess
wherein said contactless data communication unit further comprises
a non-volatile memory, and a voltage power generating circuit for
generating voltage power from a signal received from said external
transmitter-receiver to supply the generated voltage power to a circuit in
said contactless communication unit including said non-volatile memory;
performs contactless data communication utilizing voltage power generated
by said voltage power generating circuit; and writes in said non-volatile
memory acquired data by said contactless data communication or updates
data in said non-volatile memory through said contactless data
communication; and
wherein said information processing unit receives data from said
non-volatile memory of said contactless communication unit.

2. A hand-held electronic device as claimed in claim 1,
. further comprising a switch provided 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 said contactless
communication umnit.

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



conmmuni cation unit. 14. A hand-held elegtronic device as clainmed in claim
13, 83 18/01/2007 wherein said carrier detecting unit operates pg/pavweroo7
fromsaid power source. 15. A hand-held electronic device as clained in
claiml1, further conprising an operator, wherein, according to an _
operation by the operator, said power supply controlling unit causes said
power source to supply power to said contactless conmunication unit and

sai d i nfornati on whereassaidgwitit is 4 BERLYRS d?‘t a frpm sai d contact ! ess
communi cation unit. 16. A hand-held electronic device as clained in claim

13, wherein said power supply controlling unit, when a data signal is
transmi tt edh# banddicld clectraciic deviceasmalaimed iweldini 1, to sai d external

transmtter-receiieinC e ' 0 Quice to suppl ower to said
contact| ess commini cati géniau(;?@bq%& %ﬁ’éﬁ%ﬁ@ﬁ&neﬂl@tlﬁﬁmcﬁsﬁbi@@%
cl ai med i n2pfda Mgh-irggeengycisenig conheetedttheretpr ocessi ng unit, upon

receiving data from said contactless comrunication unit, displ aysléheAdat a

or resultscohtain rocessi ng the data on said display unit.

hand- hel d érgctﬂ%ﬁﬂﬁﬁkﬁé9$%'@n iee aeglaimed w eham,1, further conprising an
0 Spl ay opprat bon e Lher poaipss ABGRRTRGeN Ule hAt FEIG FAAANAG o) °
isplay o tEon struc e oper.ator, termna .

opePat iyonp'g{lﬂt %Og- géli%ﬂlaggg ﬁa?lg’qkr Y2 dPaé'Bﬁ’E dereived Homnswd extemalni t or
t he resul tgapymutaragcevepr ocasdi ngetdivedat adatd9. froh@nd-dagd d edx@6ia@ni C

device as | ' | ein said information processing unit
t erm nat esﬁ{nﬂde | 53?§§%E§¥#§?icon ifter mai ntaining the display operation

for a predetermined period of time of the received data from said

cont act | e A handhieldbic@froni® dbvi ats_*‘tﬂa{rﬁéﬁliﬂﬁ%lﬁﬁ{ gi ned by processing the
data. 20. A hand-held electronic gew ce as clained'1n claim19,
wherein said voltage power generafing circuit includes a rectifier
circuit for rectifying signal received from said external transmitterreceiver

to generate said voltage power.

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

further comprising a carrier detecting unit for detecting a carrier
transmitted from said external transmitter-receiver,

wherein, during a period of time that the carrier is detected by said
carrier detecting unit, said contactless communication unit performs
contactless data communication with said external transmitterreceiver, and
during a period of time that the carrier is not detected by said carrier
detecting unit, said information processing unit receives data from said
contactless communication unit.

8. A hand-held electronic device as claimed in claim 7,
| wherein said carrier detecting unit operates on power from said
power source.

9. A hand-held electronic device as claimed in claim 1,
wherein said contactless communication unit further comprises a
carrier detecting unit for detecting a carrier transmitted from said external
- transmitter-receiver, wherein, during a period of time that the carrier is
‘detected by said carrier detecting unit, said contactless communication unit



further conprising an operator, 84 18/Q1/2007 wherein, , in cases where

t he operation of displaying the recei véd data fromsaid contactles$gp1/2007
comuni cation unit or the results obtained by processing the data i's being
performed when ternmination of a display operation is instructed by the
operator, said information processing unit termnates the display
operation. 21. A hand-held electronic device as clainmed in claim17,

fot ' g r.oee . cessi uni t

i pl ays ¢ e toutls) saftl ARiteRiss ol Sotmdfided i WA, I TERRAAREC e
resul ts obt'RAA8R Poyver H}Sb%f’égs‘fi%f_@g@ [ROVERIt ZEnpTating ¢iguip ang writes intaisaid
t er m nat es nohevelatil¥ Aemerged:th aequirdd®h Mﬂ%drff?ctfés@r&até’fzoﬂuﬂiflﬁﬁhﬁﬁn .
operation is. instructed by.the r t(yr t hereafter, resunes e term nated
di spl ay. '295 uRﬁﬁEﬁ?a&'ﬁgllﬁ é‘ééﬂ%"ﬁ%”@%@%@%ﬁ tgﬂ&i%&ﬂldrﬁ@t&q:ﬁ]ﬁsﬁ,dmer ei n
sai d i nf or camnmmipatiorssndig unit, when it does not di Epl ay drE(t:)Ei ved data

' Jnd cat i | t | t.s .obt ai ne r ocessi ng
the data, giopl ayAEiei ST HRtorRlBR BBl esSing Bht diiphrs weriod Ok diad: nel d
el ect r oni cthaéhe earriercisanotedetected by saiboamteerdstecting dnitpfeseings fom

rocessin [ RS - ni1o-f o perfordn ng f4 epi

gperat i onggdtig é(t)allriilg(r?:tz;té'sestti ne ?ﬁ*f%rglr?a il%lr# %ar%,%gﬁ&rphééﬂd%?vgﬁﬁgﬁa from
said cont d@?ﬂé&& comuni cation unit or the results obtained by processing
the data are not displayed, displays the tine information obtained from

id tinme i i 4. A.hand-hel d el ectronj¢ device as claimed in
i?:a;-i mi, hﬁﬁﬁ]ﬁ%&%%ﬂ%&%&!‘? &e‘flpﬁé‘i@é'éﬁilﬂaé HHFJ@I > perforning timekeeping
opérations to ydeseiat eaidi omrienf demﬁhgnumngp@at@n@ho?oﬁ%ﬂcﬁéhﬁ BhRly unit
for automyyiuraldyrdd iving anal og hands based on said time information to
perform {T?rrewegi spray operations. 25. A hand-held el ectronic device as

claimed in claim 24, wherein said display unit includes a transparent
liquid cry$tAlhand-held electronic device as claimed in claim 9,
further comprising a clock generating unit for generating a clock for
timing control of said contactless communication unit during a period of
time that the carrier is not detected by said carrier detecting unit.

12. A hand-held electronic device as claimed in claim 9,

wherein, when a carrier detection state changes from a state where
the carrier is detected by said carrier detecting unit to a state where the
carrier is not detected by said carrier detecting unit, with the change acting
as a trigger, data transfer from said contactless communication unit to said
information processing unit is initiated.

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

further comprising a carrier detecting unit for detecting a carrier
transmitted from said external transmitter-receiver,

wherein, during a period of time that the carrier is detected by said
carrier detecting unit, said contactless communication unit performs
contactless data communication with said external transmitter-receiver and
said information processing unit receives data from said contactless
communication unit.

14. A hand-held electronic device as claimed in claim 13,



di splay el enent positioned in front of 3aid anal og hands, and sai d anal og

85 18/01/2007 hands can be viewed thr8 gh the transparent |iquidggoystaho7

di splay elenment. 26. A hand-held el ectronic device as clained in clalm24,

wherein said display unit includes a transparent organic

el ectrol um nescence light emtting el enent, and said anal og hands can be

vi ewed through the transparent organic el ectrolum nescence |ight emtting

el ement. 27. A haptrégl shigl st HE: LCENRS, ' i i 4.mherein

sai d displ g)y unit includes a li und egrﬁggtg?ﬁd?ééﬁgéegfleﬁr%ﬁlw fg%‘i‘i F‘?‘l%ed

behi nd sai #OIEI% ¥fands. 28. A hand-held el ectronic device as clainmed in

claim 24, wherein said display unit includes an organic el ectrol um nescence

| i ght em t tjizn t. positioned .behi nd.sai d anal og hands. 29. A hand-held

el ectronic 15%*@%‘%&8‘1@?@@%&%‘{1&?ﬁ?fﬂﬂ,lmﬁﬁn&qwm >d anal og hand di spl ay

uni t includes a farthercomprising ashopdrassrepwi sel y drives said anal og hands;

and wherein sai - h -ectronic vice conprises notar, drive

prohi bi ting uni ?W\B\Ell%glllf ?i%’:]ﬁ?tgn?g ‘{%ghsﬂﬁgﬁ%‘o&r Bgnﬁ}q \ﬂpﬁﬁaatgf’gﬁ%?ﬂ PEWEL;

driving neHRPLY epnivalling yndt icauses saidnpowentsonriedta supphyt peser dorsaidi cat i on

unit is pesRENRRI oathafld i i C il bhD nid !

transmtter-receiyver,. 30. and- eﬁ el ec 90%@9‘3’3@0& @?b%@%%ﬂl?n claim

1, furt he®CeREsdata frgm sa Haghess garpaunieation naftor mat i on pr ocessi ng

unit, when the start of a display operation is instructed by the operator,

di spl ays ' i nit .data received.fromsaid contactless

conmuni caﬂbdthg?@h%rd ?é’%gﬁ' CGBY’éierf’édﬁa%?e F%E&ég} the data. 31. A

hand- hel d el ect mhereindsaiidceowsr supphye dontrotlieg ), whbreretatassigdal is

i nfor mati @Ry REARESS] ES‘ﬁ't? e ! ' Lon of .a_display operation

Is instructe g Etahgﬂgb(;grﬁgt@o?, QFIE n&o@?ﬂlﬁ@a&o%lw? t8p§‘? F%FF"E& t he

recei ved FRANSTHHSIGOSIVRIC (iRNSES |said powensouscs da supplyopower to said
contactless communication unit.

17. 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 data or results obtained
by processing the data on said display unit.

18. A hand-held electronic device as claimed in clajim 17,

further comprising an operator,

wherein said information processing unit, when termination of a
display operation is instructed by the operator, terminates the display
operation of the received data from said contactless communication unit or
the results obtained by processing the data.

19. A hand-held electronic device as claimed in claim 17,

| 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 contactless communication
unit or the results obtained by processing the data.

20. A hand-held electronic device as claimed in claim 19,
- further comprising an operator,



86 18/01/ 2007 the results obtained by%r ocessing the data. 32. A hand-held
el ectronic device as clained in claim3U, wherein said infornmat iPQ/Olh/2007
processing unit termnates the display operation after maintaining the

di splay operation for a predeterm ned period of time of the data received
fromsaid contactl ess communi cation unit or the results obtained by
processing the data. 33. A hand-held electronic device as clained in claim

1, wherein said pelEeipU ' e - |
transmtted df r sali d1 Goﬁﬁaggﬁg‘ghg%émﬂwl% ngﬁtbonﬂ@ﬁﬁlgglg@ giegélfégmez:‘
t r ansni tter-%é@i’%ﬁldc‘é@g@% HSvedmpyiBeatien ik @r fthe reswlis optaieed dyur ce to
sai d cont aqubeesing rthendaat i ey tperftme] hehen h@l’l‘i‘lﬁlﬁgﬁﬁf rdfnhcdfgﬁ%ﬁgpe as
clainmed in igm 1, f. her .c 1 Sin di spla rohitbrting upit*for
cuspendi ng SPeRRbis MYl BN *Afitafors said hamatian processpis 1ol of
time that deiminatesrthecdisply aperation.cation unit perfornms contactless data
communi cation wth said external transmtter-receiver at the other end.

35. A hand-hel chel ectroni c device as clained in 34, wherein said display
pr ohi bi t i ngluf hangsheld elecwanricadeviee as clainmdhirceliimnl Kt art signal is

recei ved from safygtrtRmptisink ' dNSoerhid! - r ecei ver by said contactless
communi cati on uniI_l t.here etecting the start of said contactless data

communi cati on. 3WICIRIR SAY] ilbfpﬁnéﬂeﬁtl?@ﬁ%smgﬂlﬂédwlﬂsaﬂ]mcbivedl datm 34,

fur t her foﬁpm S eonmutleys oymmirainicaRi! WHie POAYHE! Rbuls! bﬂﬁgigﬁtbg?z“”ﬁs
e dis At sai d_displ.ay,_unit .when data.acquire sai

cont act Fezémgggégﬁéc%u@%t@appoﬁa@giléﬁlﬁﬁ't &t gl stSFIHH??é%i)r © gMn dat a

in said meopargtionaandpsdienuinastart ofimodigplspichesativads linseueteticby the

conmuni catg at(ﬁlheéamf’%eg%?fg@férhﬁﬂgfen;gvﬁ as clainmed in claim 34,

further conprising a contro or cau g Y “contactl ess data
comuni cation to be divided into multiple timngs and perforned

22. 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 unit or results obtained
by processing the data, displays other information on said display unit.

23. A hand-held electronic device as claimed in claim 22,

| wherein said information processing unit has a timekeeping unit for
performing timekeeping operations to generate time information, and,
when the received data from said contactless communication unit or the
results obtained by processing the data are not displayed, displays the time
information obtained from said timekeeping unit.

24. A band-held electronic device as claimed in claim 1, further
comprising: '
a timekeeping unit for performing timekeeping operations 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.

25. A hand-held electronic device as claimed in claim 24,
wherein said display unit includes a transparent liquid crystal
display element positioned in front of said analog hands, and said analog



87 18/_ 01/2007 intermttently, wherein said display prohibiting unit causes

a display operation of said display ufit to be suspended when s@g do1/2007
contactless data comunication is initiated or resuned, and the operation

to be resuned when said contactless data comunication is suspended or
term nated. 38. A hand-held el ectronic device as clainmed in claim 34,
wherein said display unit conprises a display panel unit for performng

di splay op riving unit..for, drivi aid, dis Iay
panel uni tﬁﬁ%%e@ﬁagg tﬁp‘%ﬂa%bm%?ﬁrﬁmi %@Wﬁtal agsphgleaﬂ%n pl ay
operation by suspending the operation of said display driving unit. 39. A
hand- hel d eat ' ' erein said display
uni t conprlgsbegg —ﬁeﬁg hge)'g?ﬁll% dl}%rﬁ{:érggdﬂngéWﬁa 2;gilf’]spl ay operations and
a display drivin¥. Fﬁlﬂ f%’ﬂ ddrdisplay suntt m(ﬂpdeﬁy pantransperentic oogatiiog to a

di spl ay Coeﬁ%lﬁmccn@é\ﬁgm%gﬁhgﬂ&n@hﬁéﬂ ﬁdogﬁdaqgg H?'gén‘t’;%‘n nge”ds

a display o eracgl on y cut he su% o sal
signal to ¥ ﬂg ug rtFEW GIHi erganty e @cg{i‘éé@%rﬁlmtﬂégl ce as

cl ai ned i nelelmenn 39 wherein said hand-hel d el ectroni c device further
conprises a circuit board, and said contactless conmunication unit
conprises an antenna, and both of said display panel unit and said antenna
are provi &b Ahapddad elentroniodevictas dhlmeddn@ﬂamum board. 41. A

T ohti ng uni ¢ Ctm 1 Aot ch Bl o Gl PG 0 °

unit, for ROSYHR §lé\1iﬂdséi & gnalpghands. and a Ilght prohibiting unit for
pro'hi b|t|ng sald lighting unit from performng lighting operations during

I HTUH
a period g 33, ERAHP Cltecter(s)?md&ft:%ce as'C almec? Erll 8Pa1m 24,
wherein said display unit includes an organic electroluminescence

light emitting element positioned behind said analog hands.

29. A hand-held electronic device as claimed in claim 24,

wherein said analog hand display unit includes a driving motor
which stepwisely drives said analog hands; and

wherein said hand-held electronic device comprises a motor drive
prohibiting unit which inhibits the supply of a driving signal to said driving
motor, during a period of time that said contactless communication unit is
performing contactless data communication with said external
transmitter-receiver.

30. A hand-held electronic device as claimed in claim 1,
further comprising an operator,
wherein said information processing unit, when the start of a
- display operation is instructed by the operator, displays on said display unit
- data received from said contactless communication unit or results obtained
by processing the data.

-31. A hand-held electronic device as claimed in claim 30,

wherein said information processing unit, when the termination of a
display operation is instructed by the operator, terminates the display
operation of the received data from said contactless communication unit or



42. A hand-hel d el ectronic device as clg@inmed in claim4l, 88 18/01/2007
wherein said lighting unit has a el ectrol um nescence Ii ghtl ng devg £@1 /24707
A hand-held el ectronic device as clained in claim1l1l, having a formlike
that of a wistwatch that can be nmounted on the armof a user. 44. A
hand- hel d el ectronic device as clained in claim1l, wherein said power
source is a battery. 45. A hand-held el ectronic device conprising: a

cont act | es she REIMS bRIheR DY PrbokMinB 964 Qafi.n0 contactless data ~ ©

comuni cation with an exte tran ter-receiver; a power source;
display unit; an information processing unit which operat es on power from

said  poweB2sAutand-héldrclé@esiv Id@@xé@ﬁsﬂcl‘a&ﬁﬂéﬂ%ﬂ'c@axﬁpat)a“ | ess communi cation

unit to display the.data,an.said.display unit or progess t data bef ore
di spl aying the ‘ﬁ@?f&”br#%%.l&fmﬁ%@ IEWCFSSIBECHP% %ﬂ%t@iét digplay f or

detecting ep&ratloneafter anamtamﬂqgfﬁmm(hﬁpld @péfaltx@ﬁ' foF ah preteRimigéPi ver; a

(S:\(I)Mn;['rﬁﬂl E;t on un|t é}tg?e g@@? sCL%W Q%?:}tag%iilchg'ga‘ﬁ n%aé:(%f{ﬁfs}’fm%ﬁ% sai d

switch i ntlbméﬁl‘éhﬁr%ﬂhs@bwnc&bymcss&mgahemta er detection state detected
by said carrier detecting unit, wherein said information processing unit

receives rom saj cont act | ess conmunication unit when said switch is
in an on gga?bf‘ﬁ‘uﬁ’eﬁ gl&ﬁﬁ'oﬁtﬂ devce ascdaimedigvrlasmak cl ai ned in cl ai m 45,
wherei n sai d powdicraipai Rawé shpplyocsmblIRig 04, SAich 3BAG" ggapls an on
state dur%ﬁd&@&'ﬁ%ﬁf)fm&& contagt carrier. tecte carrier
det.ecti ng : ess commumcatlon unit to sald external

/ transmitterreceiver, causes power to be supplied from said power source to

said contactless communication unit.

34. 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 a period of time that said
contactless communication unit performs contactless data communication
with said external transmitter-receiver at the other end.

35. A hand-held electronic device as claimed in 34,

wherein said display prohibiting unit detects that a radio
communication start signal is received from said external
transmitter-receiver by said contactless communication unit, thereby
detecting the start of said contactless data communication.

36. A hand-held electronic device as claimed in claim 34,

further comprising 2 memory,
. wherein said display prohibiting unit resumes the display operation
of said display unit when data acquired by said contactless data
communication are written into said memory, or when data in said memory
have been updated through said contactless data communication.

37. A hand-held electronic device as claimed in claim 34,
further comprising a controller for causing said contactless data
communication to be divided into multiple timings and performed



47. A hand-hel d el ectronic device as cuﬁined in claimd45, further
conprising a voltage power generating circuit for generating 89 {18/83//208d 7
vol tage power froma signal received fromsaid externa

transmtter-receiver through contactless conmuni cation unit, wherein said
power supply controlling unit supplies the generated voltage power to a
circuit in said contactless comunication unit during a period of tine

that a carrjgar i tected by said carrier detecting unit, and brings said
switch int dhgﬁnﬁﬁe@fyate when the carrier is no |longer detected by said

carri erI det ect i ngfhamin:sa@digplh?rptohﬂbifdngl Wit cansas d&ill/ibpl%yd@ﬁm“’@ﬁbﬁidfgi a
contact | es t upit 4for ng,cont actl ess a

conmuni cat ?%@Omk%ﬁ g_ﬁﬁe(@m bter aﬁ@%ﬁ“@rg{y rgbgpveﬁa,lda %‘g}tﬁ&i‘?ssde@%ti ng
unit for deoBynuMgatan s anitiatadser resunéd.oand dhel operationato be resumed
Lransm t eHiefagiy %6ﬁta@tl€§§"8£tas&%thﬁﬁinic§ticﬂi fs@lﬁpgﬂag}lj E)g?cﬂﬁl%Ee(Fqul y

controlling unit for causing sald power source y power 'to said
contactl ess conmuni cation unit during a period of time that carrier is

detect ed b§8sAihdnddisli eleciimieideiGcd! M Elaimed iARIAint G4Mati on processing unit
whi ch operates q ower f.roal selu d Hﬁﬁmr source, f,0r .feceiving da&a

obt ai ned from sal TEHhtSd | display. oHihn CORIPTISES LA fispay uBRelaiimit dAF act | ess
data conmypdrbaitrnimg disphiynopetetiorer hnd o tisplag dedvang aaiit ifer drividgtsaéd ed by
said carri(ﬁ§ ﬁ?ﬁ?&lﬁﬁt”@ﬁ& to display the data on said display unit, or
to process Iﬁe ata | e%b_re _displaying themon said display unit. 49. A
method for cont Whereimgsaid hdisplaye prokibeting amitcsuspends a digplay iopgration

cont act | egsy Birp A betBtibn [ TsaRPBIPIAY BvifiPhaR! | eSS data

comruni cation With xternal transmt recei¥er, a power source, a
di splay unit, an information processing unit which operates on power from

sai d power3% duhael-heldnelvetroaitbdevice aRtdlginhédth &faid 345 control ling power
wherein said display unit comprises a display panel unit for
performing display operations and a display driving unit for driving said
display panel unit according to a display control signal; and
wherein said display prohibiting unit suspends a display operation
by cutting off the supply of said display control signal to said display
driving unit.

40. A hand-held electronic device as claimed in claim 39,

wherein said hand-held electronic device further comprises a circuit
board, and said contactless communication unit comprises an antenna, and
both of said display panel unit and said antenna are provided on one of the
two sides of said circuit board.

41. A hand-held electronic device as claimed in claim 34, further
comprising:
a lighting unit which is placed at a front or back side of said display
‘unit, for lighting said display unit; and
a light prohibiting unit for prohibiting said lighting unit from
performing lighting operations during a period of said contactless data
- comununication.

42. A hand-held electronic device as claimed in claim 41,



supply provided from said power sour ce Lo said contactl ess conmmruni cation
unit, a non-volatile nmenory, and a vol tage power generating circugrofioregg7
generating voltage power from signal received fromsaid external
transmtter-receiver to supply the generated voltage power to a circuit in
said contactl ess comruni cation unit including said non-volatile nmenory,

the nmethod conprising the steps of: 90 18/01/2007 causing the said

i nformation proc i i &t erform rocess.of, receivin from

sai d contact| _essﬁglg#ﬁﬂnggﬁ ilb@’tfﬂg ¢ ﬁf‘gp?aﬁ?gioélumd’é‘?sézegﬁgsﬂgﬁgﬂg spl ay
unit or todpyieeess the data before displaying themon said display unit;
and causi ng said power supply controlling unit to supply power from said
power sourggﬂé%ﬁ;ai d contactless comunication unit at |east during a

peri od of drheldiedectranie seviesagelstmediinglaimi i, r ecei ves data from
sald Informati dpvii@acRrhiikihit 0P wis@PiBAthACEas BB HBLhicAlR diand- hel d
el ectronic dev%ce conprising a contactless comunication unit for

per f or mi nPIEbAt 4WSPEss data conmunication with an external
transmtter-receiver; a power source; a display unit; an information

processin i §.. i erates ,on. power, from. sai.d power source; a carrier

det ecti ng%ﬁn?*h?%@_h%q g%ﬁtﬁ%n%d‘ég iaérda’cm%&]yi‘rp HBHLf rom sai d ext er nal

transmitter-r echesein saidpovadr sounse ibealbats en said power source and said
etye

contactl ess communication unit; and a power supply controlling unit for
fromsaid power source to said contactless

control li ower _suppl y
conmuni ca 'o%laﬁéldﬁﬁeﬁﬁ%bﬁ@onwd@aﬁpmmm@mgé steps of. causing said power

supply control | 4 @néadtless Ocdtninitthieatich it $Br PR mAilgfoithdllEssClatae basi s
of a carriel ate det eait ed }%ttsal d'carrier- detecting unit; and

r detect.i on
causi ng sﬁf"a’ql%?‘hgpi PRGN, FaRSITHIMEBTEREIYSE m a process of  receiving
data from sai d xpowacisbass;comuni cation unit to display said data on said
di splay unit or s the data before displaying the data on
a URpBIPfRS

an information processing unit which operates on power 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
the data on said display unit;

a carrier detecting unit for detecting a carrier transmitted from said
external transmitter-receiver;

a switch provided between said power source and said contactless
communication unit; and

a power supply controlling unit for bringing said switch into an on
state on the basis of a carrier detection state detected by said carrier
detecting unit,

wherein said information processing unit receives data from said
contactless communication unit when said switch is in an on state.

46. A hand-held electronic device as claimed in claim 45,

wherein said power supply controlling unit brings said switch into
an on state during a period of time that a carrier is detected by said carrier
detecting unit.

47. A hand-held electronic device as claimed in claim 45,
further comprising a voltage power generating circuit for generating



said display unit, wherein said |nforn%%|on processing unit receives data
fromsaid contactless conmunication uni’t when said switch is in g9/00 /2007
state. 51. A nmethod for controlling a hand-held el ectronic device
conprising a contactless comrunication unit for perform ng contactl ess
data communication with an external transmtter-receiver; a carrier
detecting wunit for detecting a carrier transmtted fronlsaid ext er nal

t tt di : |
cont ol 11 ndCUREE 7 Bowed PRMER, 8" STendlou siPsiomima ROIEr SR (o
sai d cont agﬂﬂéﬁgﬁ%ﬁmmm’dhrmlghjmmtacdmﬁ eomnmimcakon un1tproce55| ng unit 91
18/ 01/ 2007 wh r

compri si ng_t ho. SFaeRan 5%3%&%@%9 AR ouRBHES Fhe, SMRAPEIC o
sai d power VO 98“?6 tQLﬂoﬁlrﬁju%dﬂéral @Ogéaailassmomummnmmu goan uni t
during a  pefioddfaimbl Bt hhairibhgs GRiddied r}/;séiﬁt(%h‘éf’ dBlectidiedufiit! And

det ecting n|t si e said Information processingounit’ fo perform
a process %‘F $§ ﬁé‘ 86{“’0 §F%§d"h?‘bﬁhes§$@1%é$mﬁdﬂnﬁ%rs detgatpdbx:at i on

uni t thro@dcaﬁuctdmatmghﬂﬁs data conmunication within the period of tine
that the carrier is detected by said carrier detecting unit to display the
data on said display unit, or to process the data before displaying the

data on s#& A bas G}ﬂCtronB.‘deW(Jepamemsnggram product for controlling

a_hand-hel d el egtéqhgl s‘é%bx%ﬁ?ﬁ%ﬂﬁbﬁ'ﬁﬁtaf ARG TR®GSRIHBL Bhlon Ui

for performn cont act comuni cat’i o
transni tt &P BiGAOn Wi ﬁé\/@ﬁe deansmitigrapeelyenni t, an i nf or mati on

processi ng unl t avéaireibr AReIcHnRS unﬁnf&oﬁ\@técﬁﬁg;&a‘iﬁbf' q%(h‘éﬁhttéﬂgfrﬁﬁ} s&idPover
supply cont I%f unit for .controlling power supply provided tromsaid
power sou% AR HESeIeEss conmuni cation unit, a non-volatile

menory, and a vmpba@esopmmr generating circuit for generatl ng vol t age

povvelr f{(ﬁm Si gn@h% é’?ﬁfhﬁﬁa fromsaid external transmtter-receiver to
suppl y e genera e
a power suppiy controlling unit for causing said power source to

supply power to said contactless communication unit during a period of
time that carrier is detected by said carrier detecting unit; and

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 detected by said carrier detecting unit to
display the data on said display unit, or to process the data before
displaying them on said display unit. |

49. A method for controlling a hand-held electronic device comprising a
contactless communication 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 power source, a power supply controlling unit for controlling power
supply provided from said power source to said contactless communication
unit, a2 non-volatile memory, and a voltage power generating circuit for
‘generating voltage power from signal received from said external
transmitter-receiver to supply the generated voltage power to a circuit in
said contactless communication unit including said non-volatile memory,
the method comprising the steps of: N



power to a circuit in said contactless gconmrunication unit including said
non-vol atile menory, the conputer program product conprising: conpuber/2007
readabl e program neans for causing said information processing unit to
performa process of receiving data fromsaid contactless comunication
unit to display said data on said display unit or to process the data
before displaying themon said display unit; and conputer readabl e program
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a power supgtiyd ofnime thatngid inforfmationopiocebdinfGiniPRR I vesUdith rdriaidied from

sai d power: . d. cont.actl ess = communrcation unit, a non-volatile
menory, anléﬁr(gﬂbgﬁ?liggg%é Ylner at i ng circuit for generating voltage
power fromsignal received from said external transmtter-receiver to
supply th e ol b r@U g s s >1:| es
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power supply controlling unit for controlling power supply from said
power source to said contactless communication unit,
the method comprising the steps of: :
causing said power supply controlling unit to bring said switch into
an on state on the basis of a carrier detection state detected by said carrier
detecting unit; and
causing said information processing unit to perform a process of
receiving data from said contactless communication unit to display said
data on said display unit or to process the data before displaying the data on
said display unit, wherein said information processing unit receives data
from said contactless communication unit when said switch is in an on
state.

51. A method for controlling 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 a carrier transmitted from said external
transmitter-receiver; a power source; a display unit; a power supply
controlling unit for controlling power supply from said power source to
said contactless commil_nication unit; and an information processing unit
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which operates on power from said power source,

the method comprising the steps of:
causing said power supply controlling unit to cause said power

source to supply power to said contactless communication unit during a
period of time that the carrier is detected by said carrier detecting unit; and
causing the said information processing unit to perform a process of
receiving data obtained from said contactless communication unit through
said contactless data communication within the period of time that the
carrier is detected by said carrier detecting unit to display the data on said
display unit, or to process the data before displaying the data on said

display unit.

52. A computer program product for controlling a hand-held electronic
device comprising a contactless communication 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 power source, a power supply controlling unit for
controlling power supply provided from said power source to said
contactless communication unit, a non-volatile memory, and a voltage
power generating circuit for generating voltage power from signal received
from said external transmitter-receiver to supply the generated voltage
power to a circuit in said contactless communication unit including said
non-volatile memory, the computer program product comprising;

computer readable program means for causing said information
processing unit to perform a process of receiving data from said contactless
communication unit to display said data on said display unit or to process
the data before dlsplaymg them on said display unit; and

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 a period of time that said information
processing unit receives data from said information processing unit.

53. 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 communication with an external transmitterreceiver, a power source,



72 18/01/2007

a display unit, an information processing unit which operates on power
from said power source, a power supply controlling unit for controlling
power supply provided from said power source to said contactless
communication unit, a non-volatile memory, and a voltage power
generating circuit for generating voltage power from signal received from
said external transmitterteceiver to supply the generated voltage power to
a circuit in said contactless communication unit including said non-volatile
memory,
wherein said control program means causes the said information
processing unit to perform a process 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

wherein said control program means causes said power supply
controlling unit to supply power from said power source to said contactless
communication unit at least during a period of time that said information
processing unit receives data from said information processing unit.



