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*159159* Title of the Invention: RADIO UNIT AND
ELECTRONI C APPARATUS USI NG THE SAME CROSS- RE

. / ( . FERENCE TO
oot the Beneri ot oriof v rom : RSB

Japanese Patent Application Nol- 2004- 168648, fi tiesoon
June 7, 2004, and the entire contents of which are

i ncorporated herein by _r ence.

T Ptle R he T axe nipR GRADIO HATASH FLEGHRONTEEABPRRATUS
invention relates to radio units that send/receive

i MDINGt THE B8ME om ext ernal comuni cati ons devi ces,

and el ectronic apparatus including the radio units.
15 Description of the Related Art Recently, data

RO BNt B AR AN

ni ¢ us WS @PBEERUHAGMBER PR EBN IR Hikveeelh faority
B Beae Tyt E AR EBbb P A ltap645, iled on June
o SRR g e AR5 A S50 b o BB i by

over, the upper outer periphery of the watchcase in

or’8ired8e o ensure a | ong communi cation di stance
between the wistwatch and the RF-1D system

BACKGROUND OF THE INVENTION

Filed of the Invention

The present invention relates to radio units that send/receive
information to/from external communications devices, and electronic

apparatus including the radio units.

Description of the Related Art

Recently, data carrier systems or Radio Frequency Identification
(RF-ID) systems (ISO/IEC 14443) have been proposed which write/read
data to/from a non-contact radio unit using electromagnetic induction
waves without using a reader/writer directly. In addition, wristwatches

with such radio units have been developed.

In these wristwatches, the radio unit comprises a ring-like antenna
that fits coaxially over the upper outer periphery of the watchcase in order
to ensure a long communication distance between the wristwatch and the

RF-ID system.

T
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*000002 O In manufacture, however, in such arrangenent
the radio unit cannot be easily connected to a
circuit board provided within the watchcase. In
addition, an I1C chip that stores various information
to be sent/received to/fromt®Be reader/witer can be
easily renmoved out fromthe radio unit. 5 Thus, there
is a possibili t hat, t he nfor
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pé'@g% HiAbe b 4e0| hviRDBE thel b SRR ftio HardBE8 duced.
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contmuni ca evi ce
acqui renment of the information stored in an integrated
circuit of the radio unit by the third party is

pr%@@memW\?%NWO nuf acture the radi o unit

can be easily connected to the circuit board. 25 BRI EF

DESCRI P Frekbkt RAWNGES a radio unit is disposed such that its
antenna is positioned near and within an open end of a case of an
electronic apparatus. A lead of the radio unit is bent in accordance with

an inner configuration of the case such that a circuit board is disposed at a

deeper position within the case.

Thus, according to the radio unit and an electronic apparatus using
the radio unit, a sufficiently long communication distance is ensured
between the radio unit and the external communications device. In
addition, illegal acquirement of the information stored in an integrated
circuit of the radio unit by the third party is prevented. Furthermore, in

manufacture the radio unit can be easily connected to the circuit board.

BRIEF DESCRIPTION OF THE DRAWINGS
The accompanying drawings, which are incorporated in and

constitute a part of the specification, illustrate presently preferred
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The acconpanyi ng draw ngs, which are incorporated in
and constitute a part of the specification,

illustrate presently preferred .3 enbodi nents of the
present invention and, together with the genera
description given above and th®d detail ed description

of the preferred enbodinents given below, serve to
expl ain the pripciples of the present jnventign in
wriTB Rodignantelof the resantanvenaah nds logethet i ththe general
illustrating an el ectrqnic . appatatus.as an,enbodijjrent
1 dFCriRblop BYER APPH A . dasrilsd Sesarintinh BE RMeipiefPEive
of the wistwatch ,of FIG 1 and.a. gate device; 0

Pl bGaNeriis Brmpal crbestoCOuRisnie pRBoIFE of fhe present
essenti.al .por jgn of the wistwatch taken along a |ine
| IINVERUGR IR WNICY: £ G 4A is a plan view of a radio
unit of the FIG 1 wistwatch; FIG 4B is a bottom
view of the radio unit of the FIG 4A; FIG 5 is a

a0 T, Y L LS AL R O i
AL, L o Sy PR S TR, 1 2
2 e 1 LG S s AL T

bo tvorré.view of the radio unit of FIG 5; 20 FIG 8 is
a P¥4f®view of a wistwatch as a nodification 1; FIG

S 1o S RS SRSERSE PRk AL o B SR lion o
FI e Sristwatch taken along a line III-IIT of FIG. 1;
FIG. 4A is a plan view of a radio unit of the FIG. 1 wristwatch;
FIG. 4B is a bottom view of the radio unit of the FIG. 4A;
FIG. 5 is a plan view of a wristwatch illustrating an electronic
apparatus as an embodiment 2 of the present invention;
FIG. 6 is an enlarged cross-sectional view of an essential portion of
the wristwatch taken along a line VI-VI of FIG. 5;
FIG. 7Ais a plan view of a radio unit of the FIG. 5 wristwatch;
FIG. 7B is a bottom view of the radio unit of FIG. 5;
FIG. 8 is a plan view of a wristwatch as a modification 1;
FIG. 9 is an enlarged cross-sectional view of an essential portion of
the wristwatch taken along a line IX-IX of FIG. 8;
FIG. 10 an enlarged cross-sectional view of an essential portion of a
wristwatch as a modification 2;
FIG. 11 an enlarged cross-sectional view of an essential portion of a
wristwatch as a modification 3;

FIG. 12 is a perspective view of a radio unit included in the FIG. 11
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FIG 10 an enl arged cross-sectional view of an
essential portion of a wistwatch as a nodification
2; 25 FIG 11 an enlarged cross-sectional view of an
essential portion of a wistwatch as a nodification
3; FIG 12 is a perspective vidw of a radio unit
included in the FIG 11 .4 wistwatch; FIG 13 is an
enl arged. yi.ew of an essential portion of the bottom of
ey Rl i

tch; and FIG 14 is a bottom view of the

whol ' h. ;

oL LY e 2o OTE R DR LR oo
descri b.eg V\%:thh reference to the acconmpanying

dr i WEStWa i 8fodi ment 1> FIG 1 is a plan view of a

25 an- orfgh Heiha BBpREVEN, FLEEARE DR SRRREA, o° 10

wi stwat ches 100, 300 and 400 of FIGS. 1, 5 and 8

illustrating electronic apparatus of the present
[ i P A radio 15
u%@?‘”‘fﬂ%?@%@f%ﬁéﬁé&c | vglq]y, ar e(ﬁgchermti cally

illustr d : : : : :
i 5t vt e oS FhERAS Y8 ISR {hyBhuBAGARte Wafrived with
o' Cleofk: [ : ises a radio unit 1
thlgeltf in ngpﬁh%ﬁ%élﬁ@égpl%&ggﬁge%f an automatic ticket
exam nation systemthat enploys, for exanple, an RF-I1D

system that send/receives various information to/from
a 9Rhfhodiment 1>

FIG. 1is a plan view of a wristwatch illustrating an electronic

apparatus 100 as an embodiment 1 of the present invention. In
wristwatches 100, 300 and 400 of FIGS. 1, 5 and 8 illustrating electronic
apparatus of the present invention, frame parts 14, 314 and 414 of radio
units 1, 301 and 401, respectively, are schematically illustrated hatched.
Abezel 7 of each of the wristwatches 100, 300 and 400 is cut at 12 and 16

o'clock.

The wristwatch 100 comprises a radio unit 1 that in turn comprises
part of an automatic ticket examination system that employs, for example,
an RF-ID system that send/receives various information to/from a gate

device 200 (FIG. 2) as an external communications device.

Now, the composition of the wristwatch 100 and the gate device 200

will be described with reference to the block diagram of FIG. 2.

First, the wristwatch 100 will be described with respect to FIG. 2.



device 200 (FIG 2) as an external conmunications

devi ce. Now, the conposition of the wistwatch 100 and
the gate device 200 25 will be described with
reference to the block diagramof FIG 2. First, the
wristwatch 100 will be describ& with respect to FIG
2. .5 1n the wistwatch 100, a tinme counter 2 is

colnfs St B tub® bk il Nebiet ol o the
bo Cﬁ %@,1 and conprises a tinepiece control 21, an
osg PatBr “22 t hat generates clock signals of a

predet erm ned frequency and outputs themto the
timepi ece control 21, an input unit 23 that is

output aniesipEBruRter istmflenBid d tor bxihete, d37% shuit board
output |

5 11 Rl PRl Aenfibe PRl 1p dh st ke i Bpl ferees
vor Bk Sl of pdRblLickfingd Rty SRd EpuB U S, ofe
e EnfslECEohefdl A1330n BRIRINLE 28 18t HSbheivalto operation of a
REsWRchrANSPAnaRy b BﬁFputlg’n ﬁg@fﬂticﬁ?ﬁgﬁgl to plle ﬁn@é’iécgrcontrol

system of €l ther an el'ectrontgnetic i"nduction type

angel g ﬂﬁégg?%gﬂ%ﬁt%& e & P uky H?sp}& dabowa iltg;[def(g Grystal display

inther unit 1 a capacitor I's conne

10 2CH9%S HRUAcABES 19fr 3R rﬁ'&teec[m:@il,lé-noﬂfica’t%nfﬂ(}it?%%%that outputs

an integrated circuit, which is connecte
Capakidedighsl, foC&MhpReo apAekB(nAUNON)ehnd 38meory 26 that
clock repfoduction unit 13b, a 20 denodul ator 13c, a
degiflgrisdsSdn REPRONY fokdkandpleencoder 13f, a

nmodul at or 13g, a power source control 13h, and a data
carrier control 13i. An alternating current generated

on the antenna 11 is rectified by

The radio unit 1 comprises, for example, an RF-ID transponder that

15 comprises part of a RF-ID system of either an electromagnetic induction
type or an electromagnetic coupling type. As shown in FIG., 2, in the radio
unit 1 a capacitor 12 is connected across both ends of an antenna 11. An
IC chip 13 of an integrated circuit, which is connected to the capacitor 12,
comprises an AC/DC converter 13a, a clock reproduction unit 13b, a

20 demodulator 13c, a decoder 13d, a memory 13e, an encoder 13f, a

modulator 13g, a power source control 13h, and a data carrier control 13i.

An alternating current generated on the antenna 11 is rectified by
the AC/DC converter 13a to a direct current, which is then given via the
25 power source control 13h to the data carrier control 13i as power that
drives the radio unit 1. A clock signal reproduced by the clock

reproduction unit 13b and data that is demodulated by the demodulator
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the AC/DC converter 13a to a direct current, which is
then given via the 25 power source control 13h to the
data carrier control 13i as power that drives the
radio unit 1. A clock signal reproduced by the clock
reproduction unit 13b and data6that is denodul ated by
t he denodul ator 6 130 and t hen decoded by the decoder

{ e anibies dacodgd By s acatet ooireadl B Fivemating current
control . .,The dat

CSabetrobon o Sulna. e oo SRR R et PR B e 10
t he cl ock S|gnal and then stores |t for exanple, in

t he nenory 13e. The data carrier control 13i al so
del i ver

encoder $F gqgtggct@% %fq%{)ﬁgtoll éghr%s@aﬁf%ecgge%%ygﬂgggggder 13d

y. the encadey,

it FRERIORantion 3veh ShaREk tie 1A, ¥r) WAl ied (fdaf Slample, in
: ?%fiﬁgﬁ)??: %%Ee &%qu:%f ;ﬁﬁﬁ%ﬁh AfsBlige *ﬂ?g %BX?“ GB36 stored
izggt fpgwrgrlrfk{sﬁg thEEnBqd fsasfﬂbgaes%adqg{rgu i Eathd! T Yata
20neodsd YT RBRRL LN isaRbatidted bahE ARG |5 and then

prod e bet e antennas 11 and 201 The nenory
13?“1& % %%IE conposed of an EEPROM whi ch
stores or has stored data involved in the
|dentification of the user to be sent 20 to the

reader / kB Qﬁg}“p%s%&et}%g&ﬂrtﬁeg%t@g@@ {Hfatt3Biha 11 is

passes t vari ata 1 nvolved in

t h@aJs@ﬁetpqgééJﬁtrgg(ﬁ‘ér/ﬂfﬁ&eﬁgﬁ‘e?m}]I #8061 6f H?éjgét%rZGd“e ASfis time,

user assa story of “such
the radio unit 1 sends/receives various information on the user's passage

through the gate 200 to/from a reader/writer 202 of the gate device 200,
using an induction electromagnetic field produced between the antennas 11

and 201.

The memory 13e is, for example, composed of an EEPROM, which
stores or has stored data involved in the identification of the user to be sent
to the reader/writer 202 via the antenna 11 when the user passes through
the gate, and various data involved in the fare adjustment processes
performed for the user, the user's passage date and a history of such
processes and dates in the past received via the antenna 11 from the

reader/writer 202.

Then, the composition of the gate device 200 will be described.

The gate device 200 is a component of the RF-ID system. As shown in FIG.
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processes and dates in the past received via the
antenna 11 fromthe reader/witer 202. 25 Then, the
conposition of the gate device 200 wil|l be descri bed.
The gate device 200 is a conponent of the RF-ID
system As shown in FIG .7 2,"7the gate device 200
conprises the reader/witer antenna 201, a

PS5 o P S Bt SR

tr.ol -/ t 03 d h der/wri
o P28 RS Bt B TSR e
i35 RO PSR s P GRRBEL  BRerricer

process on control, nal s ,out ted fro
c

Si he
Rl AnceR g8 osningisTostne d LB AOAOmTER eSS heen
drives the 10 r er/witer antenna 201 based on the
pr%’é&%‘ﬁ%@g‘?m?&si gnal s and clock signals of a
predet erm ned frequency outputted froman oscillator
(not shown). The reader/witer 202 also reads/wites

bt %1% DS ARl er 08 LAGERY SR SROMIATBIRGSE AR,
RS e BiREA b SFulDl Sighilk o ifyhebEBhL e '
| PO Syeils, > TIRERARRTHILG % (i @AkEs bRl T rom
e AR B0 ArieB 2 AT el e e 00, BT g Y hnd clock
ope. .
OB A) 1 £EHIR Sph B34 Fen el By gcilatr oo
'Zggl?cgp@}.' mqes?éHé{e&R&ﬁte\é%zbﬁts%@Qdém&i&g el W ihtdmation

, e radi o unit

sent/received to/from the radio unit 1 via the reader/writer antenna 201.

When the user passes through the gate 200, the reader/writer
antenna 201 sends/receives various information involving the user's
passage through the gate to/from the radio unit antenna 11, using an

induction electromagnetic field formed between the antennas 201 and 11.

The controller/system 203 controls the opening/closing of the gate
200 by the gate opening/closing device 204 based on the various
information sent/received between the reader/writer 202 and, the radio unit

1.

Communication to be performed between the gate 200 and the
wristwatch 100 when the user wearing the wristwatch 100 passes through

the gate will be described next.



1. 25 Communication to be perfornmed between the gate
200 and the wistwatch 100 when the user wearing the
wristwatch 100 passes through the gate will be

descri bed next. -g Wen the user passes through the
gate 200, the user brings the “8wistwatch 100 close to
the reader/witer antenna 201 of the gate device 200
such that the radio unit antenna 11 faces the
reader/witer antenna 5 201 so as to establish an

o 15 e ”'fﬁaai%%sé e 200, B SRS Rripgg the

ngevélsfm”a??fﬁﬂﬁé et e nbRai2yF tsaasfeaﬁr@sébipk Pl Fate device

? %ﬁ@suaﬁdbéﬁ%@f@dﬁmﬁﬁg b 1 Fits d Fioo dhe aRadeniigid ahtpnna
5 outhebed e“frﬁtéls'fhemmi | ?et'fvﬁve@%fhs:#ei@%@bae%the

héénﬁm A and b ed sl iari o atifh i d ih the

of Upfius BaSagh thiofith PR BRES Sy R Bl RRTE Pieaih M ey

a Bhﬂ?eﬂttiéat%dr{]ﬁrlo%ss & ﬁrejad St ICQ?.{ s%%ﬁlt&g g%ébetween

conprlse a cas
{ his G iod 200 ¥R Acl) B REARCRER nffifedd 1 ©
10 FI g;lec?!i%)ng’%ﬁ’eﬂ lg'hvg{rhg?érc@ltgﬁﬁtvr?gm&iss a 18 oﬁ@}?ﬁ‘&}&nttg the time
OpEi&@ﬂe!r& éﬁ&@ﬁé}%&%d%lﬁsﬂ%n@l&%6f It ed through a

INnto an upper opéning inthe case 5 with a
bezel 7 provided over the upper end

An essential portion of the wristwatch 100 will be described next
with reference to FIGS. 1 and 3. FIG. 3 is an enlarged cross-sectional
15  view of the essential portion of the wristwatch taken along a line III-III of

- FIG. 1.

As shown in FIGS. 1 and 3, the wristwatch 100 comprises a case §
that houses a time counter 4. Two bands B are attached at one end to the
20 case 5 at 12 and 6 o'clock at pivots B1 (in FIG. 3, only the pivot Bl at 6

o'clock is shown) to wear the wristwatch proper on the user's wrist.
An optically transparent crystal 6 is fitted through a gasket into an
upper opening 54 in the case 5 with a bezel 7 provided over the upper end

25  of the case 5.

A bottom cover 9 is attached through a waterproof ring 8 to a lower
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25 of the case 5. A bottomcover 9 is attached through
a waterproof ring 8 to a lower .9 end of the case 5
with a buffer 10 provided between the tinme counter 4
and the bottomcover 9. Switches 51 are provided
al ong the outer periphery of tHe case 5 to command
the wistwatch 100 to fulfill various functions (see
As sha in El 3, the tine coynter
coﬁﬁ%gﬁah%ﬁa%ﬁqg S0HE R Bhicl0.Bropide b BReaiotY Bng cothter 4 and
ag sm 41, a dial plate 45 and a liquid crystal
Otta3 CiY§hSr t ed by the upper housing such that

he el o S T NS el L e

ppR L e B AR 1R R i oS Gk PTG v.

housi ng 44 houses batteries (not shown) that drive the
respective conponents of the wistwatch 100 such as

i sphay 43 HARE, TG G 0y boBRG LF (S LCORe fper
SS‘e”ﬁP%%%d‘é S 8Y el AN AL L L 18y REREN & liquid
LIRS ot g ol sy o
ﬂgPh rhgcherx{@lgxg f‘%l&f’ﬁ‘l}%@h%yar{m &dery {}aﬂr(fgé@ag éﬂtaﬁlebe

e upper usi ng the ci CUIt

' t VAP HERT dodth A pule? tBSIEL proViRlE pafow the
COIEBEéIS ﬁ%ué‘in@aﬂg atefe b8 unit 1.

The lower housing 44 houses batteries (not shown) that drive the
respective components of the wristwatch 100 such as the analog hand
mechanism 41 and the liquid crystal display 42. A circuit board 3 is
disposed between the upper and lower housings 43 and 44 within a deeper
opening 55 of the case 5 than the opening 54 into which the crystal 6 is

fitted.

A dial plate 45, disposed on top of the upper housing 43, supports a
ling-like frame 46 coaxially thereon. The dial plate 45, the upper housing
43, the circuit board 3 and the lower housing 44 are attached to an inner

frame 52 within the case 5.

The analog hand mechanism 41 comprises a hand shaft 41a
extending upward through a hole in the dial plate 45, hour, minute and

second hands 41b attached to the hand shaft 41a, and a hand drive



extendi ng upward through a hole in the dial plate 45,
hour, m nute and second hands 41b attached to the
hand shaft 4l1a, and a hand drive -10 mechani sm 41c
that drives the hands 41b around the shaft 4la above
the dial plate 45. Luninescentﬂgbatings 47 that becone
Iuninescent responsive to 5 light emtted fromlight

or Eisch A 34 has BFShs B8 Mk TnRiBith e Thatia1g, gbove the
S?Q%ﬁéé&%fﬁ shown in FIG 3, the liquid crystal

di sposed between the crystal 6 and the
circuit board 3 within the case 5. The liquid 10
crystal display 42 conprises liquid crystal cells
seal ed bgetween

and | owe Yngpﬁ%g@?g% 4\/\,1%?’%%%%%11%5&&?@ r§§8 géﬁp%%%lve to

° ggﬁ£§ ttﬁétﬁ ﬁpmg?r{ : q%ﬂ&gn%"lﬁé“ 7 ﬁ%nﬁ@? r89RRd at
g | ?I‘eedétbmn?e%cé§§1{18fls BB%‘egﬁQI Bllte & QB ggﬁﬁ{es}?gna?g%and

ower surta respectiv
vol tage is applied across the pai r of transparent
electrodes for the liquid crystal cells so as to

di spl ay @i @hbald th FAEI 9 ellrt{ aygg&ét%[‘d}]sgﬁéqulgdﬁé

The varlous I nf ormati on on t I splay 42

i AP P AR i
10 of cBJs%ﬁf ai%

|
itting CORXI a?? H&\?\ln&)?ﬁ b% Iqu bx;}rstéﬁé‘elfs 9@1‘9{ bé’tv&ééﬂﬂa pair of

lindric case

beb'ﬂ_ﬁgﬂlg 'elean@aeénpd‘ﬁ@%r%%dqeetewﬁla%é/ém{ ofiwh?c*h HQQMV”

e particularly, the ring-like ft

i's tf%{ﬂs%ﬁ'ﬂ@ﬁt &leairbat! YThe u?lﬂﬁr 'aﬁa'lgﬁ'epftrdﬂl‘i’)a%(ﬁt @I@Etr@éés have
hol |l ow case 5 such that t frame 46 is bet ween

t hﬁndi;?derﬁiléﬁ@hﬁ@ palitizdr shdebwed ﬁErté*lﬂ@: Iﬁcﬂaﬁﬁep@féwded on
fl'exi bl e board 16 bonded to a | ower
an upper surface and a lower surface, respectively, thereof. A signal
15  voltage is applied across the pair of transparent electrodes for the liquid
crystal cells so as to display digitally various information including time.

The various information displayed on the display 42 can be viewed through

a window 45a provided in the dial plate 45.

20 The frame 46 is made, for example, of plastic and substantially in
the form of a ring fitting coaxially within the cylindrical case 5 between the
dial plate 45 and the crystal 6, as shown in FIG. 3. More particularly, the
ring-like frame 46 is attached coaxially to the inside of the cylindrical
hollow case 5 such that the frame 46 iS held between the dial plate 45 and

25  a bent ring-like frame part 14 of a flexible board 16 bonded to a lower

surface of the crystal 6.
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surface of the crystal 6. Then, the radio unit 1 wll

be described with reference to FIGS. 4A and 4B t hat

are a plan view and a bottomview of the radio unit 1

as viewed from above and bel ow, respectively, in FIG

3. As shown in FIGS. 4A and 4Bllin the radio unit 1

the flexible board 5 16 conprises the ring-like franme
| ead. 15 extengding rad aII ward fr

: ﬁétfrlgrlﬁﬂ% theriadio Wntt bl bEAGGTPR éhr%feﬁ%ﬂfe%?ﬁfﬁs A
' h
£ h?géﬂ%ﬁ%vga%t%u%ﬁ d°pe{%ft'e?:9 a”baqs&:e&mewé i Fo a:eav‘t‘iafs

acne e
eGP REO e RO rwfegﬁye iR e ant onna
dovi oo 2BbneHe ThNgT 48 aRHaAR: 1 Pte"r’fﬁr CBhirt g Sible board
ol aP TS the °"hﬁ’§|f€é”m§%%r* i%‘ % LTS e xfeR it riany

pred er . ned_nu g{t (3 1in FIG 4B) capacitors 12
15008 an e ?Ff 1y to the antenna 11 are
provi ded on the back of the |ead 15. Thus, the IC
chip 13 is disposed close to the antenna 11, thereby

: ZSEFLEd E§ it Dkt LR 54,8 Flly M Wi fethgBBening 54
Ll’?ea? Ec? ﬁg&ﬁ Flﬁ%(c&gﬂlré fs gt%?&lélé N ééﬂ?%hé%agmical coil

rame SO as
2 f eacem?d fih 9’%@@‘53 ‘fﬁjeé‘%“uf?&tsvéﬁ?ﬁ??h?ge"%??f%%‘e 14,
%ﬂew%{ thAéGant[%ﬁqma Hr iy rse?ﬁ@fre %ﬁﬁgtibﬁ"tﬁffrom the
radla i ‘nwar es to the

| .

et R 5 e R g o

L eggyD @J}ﬁﬁ%h@i&d%%kfé%&%d&él& baG¥ar s 2 shown in FIG. 4B,
an IC chip 13 and a predetermined number of (3 in FIG. 4B) capacitors 12

connected electrically to the antenna 11 are provided on the back of the
lead 15. Thus, the IC chip 13 is disposed close to the antenna 11, thereby
reducing noise that would otherwise mix with a signal received by the

antenna 11.

As shown in FIG. 3, the lead 15 is bent at a first bend line 151 at
right angles to the ring-like frame part 14 so as to provide a section
extending vertically between the inner surface of the case 5 and the outer
surface of the ring-like frame 46, and further bent at a second lower bend
line 152 radially inward at right angles to the vertical section. Thus, the

flexible board 16 takes substantially the form of a U.

As shown in FIG. 4B, terminals 17 are provided on the back of an
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.12 end portion of the lead 15 delimted by the second
bend line 152 and connected electrically to the IC
chip 13 through connection |ines 15a and also to the
circuit board 3. Assenbly of the radio unit 1 into the
case 5 will be described next 125 As shown in FIG 3,
a vertical passage 53 through which the | ead 15

B L R
 aTosRi e i BG83 1 OB A OLRA s fnufo B 150 and

surface coaxial , W the first surface including the
i rHee %?)E}P‘? %‘é\lﬁt@aﬁﬁ&téthe case 5 and 10 inner frane 52.

sur  ace AEPOIDY PRAAE FED, b aRE s Tastis Wi HRfReribed next.
" oRerhayn 1 Y o A ERh R 3 Ak thickpkeaq 45
g%%*%%g%%@@gﬁﬁgtg ﬁ%ﬁ%ﬂ%ﬁ%&%ﬁ%‘fﬁ%‘i ?%@Fgu. the outer
;g?egg'%;&%fﬁga ;i ?ﬁ%c Ir?%ﬁ’%g%gel%ﬁ%ﬁg:#ffsgglsﬁ?ﬁgng 13, .
:)nm%(hel ?ﬁl cc{messd 101’. e?heusg%pe)%lrlt ng%d%ér@ ?hg?geg?ﬁﬂg?&gcoamal
S i A B ISR 5 and

Ioi%%rjgé&?%g.of the crystal 6 and supported by. the
frame rom bel ow. The vertical part of the |ead 15

bent at the first bend line 151 fromthe ring-1like
frame part 14 extends downward through the vertical 25

passage PR flvPAIOhE N UUHasV L kEdesd 44WRn it®uphBE shiFfAE® below
46 and bent at the
the circuit board 3. As described above, the lowest bent portion of the lead
15 is received in the recess 44a such that the terminals 17 provided on the
lowest bent portion are pushed against the terminals (not shown) of the
circuit board 3 from below by a support 18 received in the recess 44a for
electrical connection. The pushing force occurring in this case is

adjustable depending on the thickness of the support 18 and the depth of

the recess 44a.

As described above, in the radio unit 1 the ring-like frame part 14 is
bonded to the lower surface of the crystal 6 and supported by the frame 46
from below. The vertical part of the lead 15 bent at the first bend line 151
from the ring-like frame part 14 extends downward through the vertical
passage 53 along the outer vertical wall of the frame 46 and bent at the
second bend line 152. This last bent portion is received within the recess

44a below the circuit board 3 such that the terminals 17 provided thereon



second bend line 152. This |ast bent portion is
received within the recess 44a below the circuit
board 3 such that the termnals 17 provi ded thereon
.13 are pushed against the term nal connections

provi ded on the circuit board "18, thereby establishing
el ectrical connection. As described above, according

toth i st wat 10 f. thi 5 enbodi t, th R

g PR RS A8 PoighT a8 HERD Gfom g girouit board
bal |y di d i iyded Wi thi d th

opantHERabn S ERLE e SIethieal cBRagtath oard 16 of the

radio unit 1 is provided such that the liquid crystal

di splay 42 di sposed within the case 5 can be vi ewed

EOUGh 0GR A AP LT TR B

5 zgeftng’ﬁéff'}lg%t BAEtBerme Bl nfOIERTTRCE bt ARaShs} 305
25Ty gL 5 5 B g0 e
U o AL 5 Bt 0 o
gﬁ%k%ﬂﬁgé% 43 BFsré)t%Qé(d Wiﬁﬁh%@%a‘ég?) @Rbe Ji%w%g;tgfir%gh the

e-connectron termnals are prov

ThYSenin ig?tﬂéf %—Ll'fk%’frgl\ﬁ%rba%qﬁ. U sl B%Hﬁcigﬁﬁg%i;’atei(ﬁsplay

di spose a eper position within the case

10 © aﬁr&ieiseé}’?siddg _%‘Pi'lii’l%cdiﬁlfjg%tg C&tf')ra'lx‘é'lﬁ%l h¥nd CombfnibAIHR distance is

unit 1. Accordingly, high flexi ity of disposing the
BAS _dbs@c%en?c%e%vwsmmhhlm LA Bhoghe BBUIEKL R 15 of the

ci
the radio unit 1 can be easily i1 ncorporated into the

caggxible BbRFE 16 RebE AL Pt fibstThdnd HhS RS QY thb 14 Er ?Ht%r edge of

case 5, it 1s difficult to renove the IC chip 13 from

t hendeiyakied C A0S AN Y5 RENGEhés hedRht the RREHE HRRETno152
the information stored in the 1C chip 13 by the third
Paldwer in position than the first bend line 151, thereby providing the end

15 portion on which the connection terminals 17 are provided.

Thus, in manufacture, even when the circuit board 3 is disposed at
a deeper position within the case 5, it can be easily connected electrically to
the radio unit 1. Accordingly, high flexibility of disposing the circuit board
20 3 within the case 5 is ensured and the radio unit 1 can be easily

incorporated into the case 5.

Since the radio unit 1 is disposed within the case 5, it is difficult to
remove the IC chip 13 from the wristwatch 100 and hence illegal
25  acquirement of the information stored in the IC chip 13 by the third party

is prevented.
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Is prevented. 14 <Enbodi ment 2> A wristwatch 300 of
the enmbodinment 2 will be described with reference to
FIGS. 5 and 6, which are an enlarged plan view of the
wri stwatch 300 and an enl arged cross-sectional view of
an essential portion 5 of the Wistwatch 300 taken

al ong a Ilne VI-VI of FIG 5. Since the wistwatch

Bl exLPuﬁf’ﬂS"flE' Cadto umit 301 Qﬁd furt her
ﬁﬁf’n‘lﬁﬁ AF’EAE\? égﬁ?i%tﬁﬁf?’&wr% Gt vl Be - GHERT S
or SPRH e AT s i R e B gg{l&\k}‘?h
ané” el b0 B0t %%%%%éelﬁﬁsﬁ%*%eﬁégaég'vﬁﬁifa 4%8? htial portion
ung 0l rithh eafiFOREL DB, IRL ALY bE Precher 8ee ¢

plan view an

AT e S U iR g
anéﬁr}gagllgbtb ‘?a&}% %lqin(f‘fuﬂih&ﬂééck £l 11 %og\%} bg gmitted.

n the ring- ane par

Thﬁlliexgeg ﬁe%@ﬁl@ﬁg RSEd ‘tS’FleHS 111?(5h grfgecond bend

h 1s greater in I'eng BA"That of the
| ead 15 of the enbodinent 1. The connection termnals
17 are di sposed on a back of the end portion of the

| ead 315A¥“sh5wﬁrlnllﬁi@@' Pand 6274 tho PAERSLSE B0RSHh D’P@Hgf 13 is
of (3in FIG 7B) ‘capacitors 12 di sposed on the

engdriRaéd en atﬂséﬁuasartti&?of:@wm@rﬂn?e%rmemhn@&ﬁlglﬂk@%me
the second bend line 152. That is, 1n the present

e”Pﬁ’ﬂ:' TENGE 4 E‘l%xikﬂ\e Hohid 336 'a%dddeﬂﬁﬁﬁﬁg bita Se@2@P®nd line 152.
position within the case
The radio unit 301 will be described in detail with reference to
FIGS. 7A and 7B, which are a plan view and a back view, respectively, of

the ring-like frame part 314 of the radio unit 301.

As shown in FIGS. 7A and 7B, an antenna 11 is composed of a
ring-like helical coil provided coaxially on the ring-like frame part 314.
The lead 315 has an end portion bent at a second bend line 152 which is
greater in length than that of the lead 15 of the embodiment 1. The
connection terminals 17 are disposed on a back of the end portion of the
lead 315 with an IC chip 13 and a predetermined number of (3 in FIG. 7B)
capacitors 12 disposed on the lead end portion between the connection
terminals 17 and the second bend line 152. That is, in the present
embodiment the IC chip 13 is disposed at a deeper position within the case

5 than the IC chip 13 provided in the wide area 141 of the frame part 14 in
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5 than the I1C chip 13 provided in the wide area 141 of
the frame part 14 in . 15 the enbodinent 1. The IC
chip 13 and the capacitors 12 are disposed in the
recess 44a in the [ ower housing 44 when the radio
unit 301 is incorporated into flhe 5 case 5. An
identification code C for the radio unit 301 is narkfd
at ,a edet erm ned position on the wistwatch 300 o

t hile %‘%88%%%&- I\/brg particularly, as shown in FIG
5 an identification code C, for exanple of "ABCD EFGH
1234", is marked on the periphery of a | ower surface

The i d DS VgD 47 anc it PifectiEre b e o o fhf gecess 44a
iR T ieiad T o7iis i g R B0 AR ncSrotited into the

Aléa er1331tively, the arrangenent may be such that the
di Spl'ay output 15 24 outputs display data invol ving

ai <ol ay 38 EARAGE PG i By HE rad el 81 3h Fragheg =

| e R iGAR e OR RhaiabBAUERR bitBortimegy Mo
oy Tt AR FI0, S YR e RTREIR R, Gty s pmete of
S AT R o priblsn M low et of the
OISR 7, BRI PTRY ] el 8 PRERIL BEBREBF gpecified
oy seaRtl Mk hUTER 1308 < RePEanIRAR Y elltal AL fhopv

Wi hehhBeahdtd 51 Reopslanid &Z:ﬁg iu%glé code C thereby

avoi ding |l eaving the wi st in a deconposed
st ate.

Alternatively, the arrangement may be such that the display output
24 outputs display data involving the identification code C to the liquid
crystal display 42 under control of the timepiece control 21, thereby

causing the display 42 to display the identification code C.

As described above, according to the wristwatch 300 of this
embodiment the IC chip 13 is disposed at the deeper position within the
case 5 than in the embodiment 1. Thus, the IC chip 13 is difficult to
remove from within the case 5 and hence illegal acquirement of the

information stored in the IC chip 13 by the third party is prevented.

Even when the wristwatch 300 is decomposed in repair, the original
wristwatch 300 can be easily reassembled with the aid of the identification

code C, thereby avoiding leaving the wristwatch 300 in a decomposed state.
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16 The shape of the radio unit 301 and the
arrangenent of the radio unit 301 wthin the case 5
are not limted to the above cases descri bed.
<Modification 1> 5 FIG 8 is a plan view of a
wristwatch 400 as a nodificatidh 1. FIG 9 is an
enl arged cross-sectional view of an essential part of

[ J l.i - | X Fl .
L e

. f Q. URi ' d,wthint
caBHEAS cise B orB ARSI b AP URSE adfghaped. ' "
wristwatch 400 has a vertical passage 453 provided in
common through the ring-like frame 446, dial plate

45 Mbqﬁ aausing 43 and circuit board 3 thereof at 6
o'g oC ﬁEaTtE&eW?i ng-like frame 446 supports the crystal

o OB ERA R SRR
23 h@ h£ah efi‘fl%ir’ée?ed't)&{)gé Q@&%ﬁt}a‘? gk %@%&be%ggﬁ\?égga%%gfytﬁg Rvristwatch

A flexi oard 41 as a ver
' t r@ak p 4 g :
oA OO O T GED, EASRIOREPTIGE YO, im e

of wiriewhtHB0G 46 arteflng 11998 r 61 ARPEBY dg%:fa(.):sgggvfglglt the case

at a second bend |ine 152 befow circult

Ths jspReFalle RErdUNELHS tdaygt 414 of the flexible
boarld 416a IS bentéwhori@zygnt ally and inwardly fromthe

board 416 so as to be placed on the ring-Ilike inward
step 466. 25 Thus, according to the wistwatch 400 the

ant enna THe Pirddthvd@eh Q00 Hate véMtall iphSsdJi®3 Aldhidéd i fommon
vi ewed through the crystal 6. Therefore,

through the ring-like frame 446, dial plate 45, upper housing 43 and circuit
board 3 thereof at 6 o'clock. The ring-like frame 446 supports the crystal 6
at 46a from below and has an inward ring-like step 46b formed coaxially
therewith on the inner wall thereof at an intermediate height below the
crystal 6. A flexible board 416 has a vertical lead 415 extending through
the vertical passage 453, an upper horizontal ring part 414 supported by
the step 46b of the frame 446, and a lower horizontal portion bent at a

second bend line 152 below circuit board 3.

The upper ring-like frame part 414 of the flexible board 416 is bent
horizontally and inwardly from the board 416 so as to be placed on the

ring-like inward step 466.

Thus, according to the wristwatch 400 the antenna 11 provided on
the ring-like frame 414 can be viewed through the crystal 6. Therefore,

the design and commercial value of the wristwatch 400 are enhanced by
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the design and conmercial value of the wistwatch 400
are enhanced by 17 the functional design enployed in
this nodification. <Mdification 2> FIG 10 is an
enl arged cross-secti onal vieMIgf_an essential part of
a 5 wistwatch 500 of a nDdiflgatlon_Z: The
wristwatch 500 is the same in conpositi Iondas t he
W i At ct v nd? Qe Sfont fi ¢ .excl uding a
fl exi%ila{e boar 8&5?6%P@gpégﬁgﬁéuﬁﬁ%fikg%¥m§hd a
ring-like frame part 546 thereof, and further
description thereof will be omtted. Like reference
nuakModlificaich 26sed to denote |ike parts. 10 As shown
in FIG 10, the radio unit 501 is disposed within tpe
case S5 FMGN( dn @nldrgdd lchlj‘s%agercﬁigﬁ'ap?fekv gflef'xAter?ern%Pal part of a
i s supported coaxially by a "dial prate’45. ded
r i weistwhecH 5@08f R400diASaBoh '2ng*l|'Hekﬁr1%%a€b§1C5 gsvtlheesame in
coaxially on a lower end thereof along Its Tnner
pemcinpiesition Bisethe ividsivi 4@ h 140 0f 5fouHe xﬁéai*ﬁcgi!i%nof ?}m&dinigtasﬂexible
flexible board 516 is coaxially received shugl'y I'n
otaard (G gfeeradio ATt 5OD aNdt i ihet ke fl’a?tﬁé bhﬁ?&lg}f&ggﬂ and
provided in the ring-like frame 546. e"vertic
| dadttersdestripbient thexédt veilbeasshiBLE Lm@%ﬁetr}\getr{hrhgxgals are
upper bent ring-like frame part 514 extends roug
varseildal demass tige pa¥ds. ext endi ng downward through the
dial plate 45, the 20 upper housing 43 and the circuit
board 3 and then bent at a second bend Iine 152 such
that the resulting bent portion is received in a
recess 4vastown imEIGowey tkuﬁiiﬁgm‘it_%@Pié)&‘{sﬁbéé&%vgthin the case
board 3. Thus, according to the wistwatch 500 the
f 15esi0bl thasgaridgdile: franeepart 251 eHerbbfisisuppbrid@tdakidlf by a
151 in accordance with the configuration of the

dial plate 45. A ring-like frame 546 has a ring-like cut 46¢ provided

coaxially on a lower end thereof along its inner periphery. The ring-like
frame part 514 of the flexible board 516 is coaxially received snugly in its
outer peripheral portion within the ring-like cut 46¢ provided in the
ring-like frame 546. The vertical lead 515 of the flexible board 516
integral with the upper bent ring-like frame part 514 extends through a
vertical passage 553 extending downward through the dial plate 45, the
upper housing 43 and the circuit board 8 and then bent at a second bend

line 152 such that the resulting bent portion is received in a recess 44a in

the lower housing 44 below circuit board 3.

Thus, according to the wristwatch 500 the flexible board 516 is bent
at the first bend line 151 in accordance with the configuration of the
bottom of the ring-like frame 546. Thus, in comparison to the wristwatch

400 of the modification 1, in manufacture a processing time for the frame
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bottom of the ring-Ilike frame 546. Thus, in conparison
to the wistwatch 400 of the nodification 1, in

manuf acture a processing tinme for the frame .18 546
required for disposing the radio unit 501 within the
case 5 is reduced. Accordingil$; the radio unit 501
can be nore easily disposed within the case 5 and t he

I%SLSPHQE%J%Q%@%%B%%& Eornclle S3RS61 500D b LchEF gy rbluced.
t t .
creapiREky Hia ik 4P ehpiemoEh aus ﬁ%&?@%?}ﬂﬁﬁn the case
e t 0
59l thaendipeunt 901 onc Greily solarpied ey to thGyrcuit
e wistwatch 600. .The 10 wristwatgh 600 is

wi t hi nﬁéi}
t hears Aulipposedtos ApeRAT RASIIOR WiFhL, (hig445eB00 of t he

m)dl fication 2 excluding the configuration of a
flexi ble board 616. Thus, further description thereof

?iﬁf%jﬁ cpRgn :B%frg 3: ke 1" irhgaﬁiiel ﬂugfreg' “11 Zrnq”i?i in

R A e
8 sty qﬁcbcﬁq%yaccpﬁcim%r | ng;qoﬂll(fiéa'f’f?)é{ rr% keFf@ag‘% j’?ﬂ%erspective

c ggmﬁsfif%% AT &f@%ﬁé&’?‘fﬁ%" iR

" e‘X’é‘FE"gﬁt@% i t&%i%t ln‘w ﬂ?céﬁl Gsition Eheoﬁﬁst\%&h 500 of the

a correspondil ng recess

pﬁgxgﬁbcggﬁge%Bgcma%@@qﬁrﬁ&aaogn % fik8)d G4 G4 Thus

ate 45. ACOI is forned

1}5&{}%4{2@%6 1%)\?{0“[1%%1'9& WilEbe odiftdd! | KSke afebditi@rnb@tEals are

yrconstituting an antenna 611.
used to denote like parts.

As shown in FIGS. 11 and 12, in the radio unit 601 of the
wristwatch 600 a ring-like frame part 614 of the flexible board 616 is fitted
coaxially into a lower end of a ring-like frame 546. More specifically, the
ring-like frame part 614 comprises a ring-like cylinder part 14a fitted
coaxially into a lower open end 46d of the ring-like frame 546 and a
flange-like support part 14b received snugly within a corresponding recess
46¢ provided on the lower end of the ring-like frame 546 and supported by
the dial plate 45. A coil is formed on an inner surface of the ring-like

cylinder part 14a, thereby constituting an antenna 611.

Thus, according to the wristwatch 600 the antenna 611 is disposed
within the opening 54 in the case 5 to which the crystal 6 is attached.

Thus, a long communication distance is ensured between the wristwatch
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25 Thus, according to the wistwatch 600 the antenna
611 is disposed wthin the opening 54 in the case 5
to which the crystal 6 is attached. Thus, a |ong
conmuni cation di stance is ensured between the
wistwatch 19 600 and t he gatelevi ce 200. The antenna
611 is not disposed in an area of the dial plate 45

LPé‘doeéﬂisﬁéEépég&gEé 0. | AheianienBh Sadh net Sigigped in an area
o2f theraLblpte ABIBYE e RS’ BRI of MR AR AR Thipe el plate
W” W %g gﬁgl%géeng?él?@&g%f%“@b ‘Iégta\ﬁagtg%h s }sﬁq%nﬁygﬁ is not

f mfg@:g rra’tyl:e%rr]laD %Egrf%ygllg}iprzg f{% \e gctgiuﬁagesi'{:wi value of the

RFlDS)éS e nd the vvrlstvvatches 100 and natters to
beWVESEE Ei%’dé@ when each of these units 10 and

pr L?Q@Eﬂ%@# (ﬁ:‘ﬁﬁ???fdﬁt %%tcﬁ?ﬁisgf ?@‘fﬂa‘ﬁ: ﬁ%"rﬂﬂde“o according to
2 g{he: %g?fxééivep&%niﬁé%ogss EIOBO cover sg %%C&tmns of
EuRab 260, 2, SRR, By Es'é'E<l 1D S8t 4 the

t gv%élrs]t\ézé (%‘f/\a;gﬁg)ole?rg% etteur%ent% bceazﬂté'r?c?%& H)e egcg?/o?ttﬁgée units

rovi ng mTer Cl
év&‘ﬁ%giaé}é\ﬁ‘é%ﬁr%s%% xpaF‘ﬁ%r} \Ll’ﬂ:eage(ﬁ ¢ a Vﬁﬂeﬁ%%&?@g%sgmn on
P b PO g

0 B I e o

Pr &8¢k ds W 6fic Ofy). | PhIBNH A&rignddRittedCcditinon information
D indicated on the wristwatch 100 the user can use the RF-ID system
effectively, thereby improving the commercial value of the wristwatch 100.
Even when the wristwatch 100 is decomposed in repair, it can be easily
reassembled with the aid of the common information D and identification

code C because the decomposed parts of the wristwatch are not left in a

dispersed state and can be related one to another.

According to the present invention, in manufacture the radio unit
can be easily connected electrically to the circuit board disposed within the
electronic apparatus through the connection terminals provided on the end

portion of the lead of the radio unit.

In the radio unit, the ring-like frame part on which the antenna is

disposed is provided within the electronic apparatus at a position near its



10

15

can be easily connected electrically to the circuit
board di sposed within the electronic apparatus

t hrough the connection term nals provided on the end
portion of the lead of the radio unit. 25 In the radio
unit, the ring-like frame part20on which the antenna is
di sposed is provided within the el ectronic apparatus
at a posjtion near its 20, outer d where it.

ORI WhERG &L SRt PAANGS o ALBUS, iGN this Sast a 16he
conmuni cation di stance i s ensured between Ehe
WCPBIBRCAARAISRNCE S ePAWTe A BHSHEhcand gn
Such radi o unit, can bg easily disposed within an

e PERINGH COMMAWICAHPRS A8KIGe s difficult to renmove from
the el ectronic apparatus. Thus, the integrated
circuit disposed within the apparatus case is

di fficul

) b B e BB R
L 5o BB P s pebl. s
i T S S B B
ORI R TG Y —
e PR R RS 2 Y e h e

inner surface within and near the outer end of the
el ectroni c apparatus. Thus, a long conmunication is

ensur ed [R&4WESR;J BRit LIRS Ii@RH e ARPRLH H5p RV Gh B Rider

area of the ring-like frame part. Thus, the integrated circuit is disposed

close to the antenna, thereby reducing a quantity of noise that would

otherwise mix with a received antenna signal.

In one radio unit, the helical antenna is provided coaxially with the
ring-like vertical cylinder of the frame part on its inner surface within and
near the outer end of the electronic apparatus. Thus, a long
communication is ensured between the electronic apparatus and the gate

device.

In manufacture, the lead of the radio unit on whose end portion the
connection terminals are provided is bendable in accordance with an
internal configuration of the electronic apparatus. Thus, even when the
radio unit is remote from the circuit board within the electronic apparatus,

the radio unit can be easily connected electrically to the circuit board.



20 device. In manufacture, the lead of the radio unit

on whose end portion the connection termnals are

provi ded is bendable in accordance with an internal

configuration of the el ectronic apparatus. Thus, even

when the 25 radio unit is renoR& fromthe circuit

board within the el ectronic apparatus, the radio unit
[ connected electrical|l]y to the circuit

boar 3 ) ?ﬁi'tflr%ekeﬁﬁroavcewwﬁites SppRrRing the rpdiodinig agerrding to

G bt myPReut G Guson The Sismiay 6 OFnged MALR Ry actinliee frame

oop ity & wtieh PR SRfiadiscishatitn (e HaBdtimireme Bfdds in turn

o PEAAST ST Rtecase o ke SASHI 1t dpetiiond Lo By tuizoptically
5 rfiarRatie SOREL e 4B AsRed e ThiadE suliien: SopEituateeand a long

c R GUTHER HAn EStaREe A ARSTIE. o bdn B sheead of the

© hEdi8 ity bERE302 5 fhe pERHILTRSdR SeBp RS ith e afsice

SRR PRyt DR M b vt

oo SRERALPER) o By b BOPLG, ERfeopatorminal
s e

g.aﬁl ItKe glréﬁg&gm&geﬁfﬁﬁe' moobélbtf 11%%%5 Tﬁgrgef{) ndgg? g?rlg'gltl Board can

i Sposé he case.
, 2 o (o { si ) o
! R o e AP, A o 38 vt o
 PABEe 5ok HEGHAL o PGB e rai
41anfthrieedily Meokated MoShd cas®1: TABYadio unit is disposed
15  within the case. Thus, the integrated circuit is difficult to remove from

outside the electronic apparatus and illegal acquisition of the information

stored in the integrated circuit by the third party is prevented.

Each of the leads 15, 315, 415 and 515 of the radio units 1, 301, 401,
20 501 and 601 may take any shape as long as it can be bent at a
predetermined bend line within the deeper opening 55 than the case
opening 54, to which the crystal 6 is attached, in accordance with the inner
configuration of a respective one of the wristwatches 100, 300, 400, 500 and

600 and its case 5.

While in the embodiments the frame part of each of the flexible
boards 14, 314, 414, 514 and 614 is illustrated substantially in the form of
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20 501 and 601 may take any shape as long as it can be
bent at a predeterm ned bend line wthin the deeper
openi ng 55 than the case opening 54, to which the
crystal 6 is attached, in accordance with the inner
configuration of a respective éfe of the wistwatches
100, 300, 400, 500 and 600 and its case 5. 25 Wile
in_the odi t.s I : c f

(55 SHERSLTEL hytRGoh i G, RRLelo BRER j2leb e shapes.
il s fyJ j f . is

 nONB B DL IR MR shibd REIGAER, B tofigus b iRer
re : : : :
e SRSl EiaR ARER opehify SRR RRLe TK IAKER A PNIARE s
opggﬁgge§4 in the case 5 to which the crystal 6 is
attachéd.” 5 Wiile in one enbodi mrent the wistwatch 100
is illustrated as the electronic apparatus, the
present invention is also applicable to any _
parti cul §rhifd fE0EOBIboARREA IS wAR kAR 860 IIARFRA as the
unit 1 can be 1 ncorporated 1nto the particular

el I . i Ly L Off

e ERLERRIC AR AL e BRSY RURLTRALLIPABORSIARSy any
s ggafﬁcﬁaﬁ ef&:@ﬁﬁﬁ@%gfagi‘astub 48BhE 38-th&M8dio unit 1 can be

above-described enbodiments are intended to

L1 L9t péaRed htoRSSAL duldealet @Bnid @ipdraths. Mt the
scope of the present invention. The scope of the
present invention is 15 shown by the attached cl ains
rat her than the enbodi nents. Various nodifications

rr?de Wi t Th floliB en sl ABA fienPhndRheAREY Rlae fladeh@ithbat EBparting
(0]

from the broad spirit and scope of this invention. The above-described

embodiments are intended to illustrate the present invention, not to limit
the scope of the present invention. The scope of the present invention is
shown by the attached claims rather than the embodiments. Various
modifications made within the meaning of an equivalent of the claims of
the invention and within the claims are to be regarded to be in the scope of

the present invention.
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the invention and within the clains are to be regarded
to be in the scope of the present invention. -23
Claims: 1. Aradio unit (FIGS. 1-4A, 4B) conprising: a
flexible board (16) that conprises a franme part (14)
and a lead (15) extending outard fromthe frane
part 5 an antenna (11) disposed on the frane part for
ng/receiving information to/from an externa
dak%ﬁﬁcatlons device (200); an integrated circuit

3) d

%i%n: ilgfiidt%racﬁhe it B g aggégﬁﬁﬁfﬁ'iﬁ% termi nal
r ov
connegt |aohe’]§‘%1‘%oﬁ%a’i%nﬁgg pﬁ?@%oreppgeﬁ %‘I%%“Pﬁ par ﬂf@qu a lead
r

{ﬁ@5gf é?f?nt‘{){‘gi?ﬁé@” rtéﬁ)ﬁ @aggt%faf 1m0(1)) V\ﬁerlrﬁ

e rt
the | ntr maﬁ@w C@@E iseRed ol ' SO HR #at e b eeiving

f

eiotzhaan softioren e A Shdn B dcded BR0: B
'4””23 o Rt R (}«??(i%'?g’%g@%@ e WA Pt aptonnected
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position ranspa
for connection of the integrated circuit with a circuit board (3) of an

electronic apparatus (100).

2. The radio unit (FIGS. 1, 8, 4A, 4B) of claim 1, wherein the
frame part comprises a wide area (141) on which the integrated circuit is

provided.

3. The radio unit (FIGS. 4A, 4B) of claim 1, wherein the lead is
bent at bend lines (151, 152) in accordance with the inner configuration of

the electronic apparatus.

4. An electronic apparatus (100 in FIGS. 1-4A, 4B) comprising:

a case (5) having an open end (54);

an optically transparent member (6) attached to the open end (54);

a display (42) disposed at a deeper position than the transparent
member within the case so as to face the transparent member for
displaying various information;

a circuit board (3) disposed at a position inner than the display
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25 menber wthin the case so as to face the
transparent nenber for displaying various
information; a circuit board (3) disposed at a
position inner than the dlsplaga 24 within the case;
and a radio unit (1) disposed#'thin the case, and
mherein the radio unit conprises: a flexible board
in turn conprises a frame part (14) having
5 ‘é{thﬂ?@f‘? CRY %ﬂn foll owing the inner configuration
of the open,.end e case(b4 and di_spo het ween
the (T arch 8rﬂmhﬁ%ﬁﬁp% B aEPay” SHTRRRIE {he
di spl ay wed thr ough t he transparent menber

from tH e& é(f Bgﬁcé)ﬁ%présq ead (15) extendi ng outward
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61&) %{%turn conprising a ring-like franme part (314,
41 Z? 614) and a |l ead (315, 415, 515) extending

an antenna (11) provided on the frame part for sending/receiving
information to/from an external communications device (200);

an integrated circuit (18) provided on the frame part and
electrically connected to the antenna; and

a connection terminal (17) provided on an end portion of the lead
delimited by the nearer one of the bend lines for connecting the integrated

circuit electrically with the circuit board.

5. A radio unit (301, 401, 501, 601 in FIGS. 2, 5-12)
comprising:

a flexible board (316, 416, 516, 616) in turn comprising a ring-like
frame part (314, 414, 514, 614) and a lead (315, 415, 515) extending
outwardly from the frame part;

a ring-like antenna (11, 611) disposed on the frame part for
sending/receiving information to/from an external communications device
(200);

an integrated circuit (13) disposed on the lead and connected
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outwardly fromthe frame part; a ring-like antenna
(11, 611) disposed on the frame part for 25

sendi ng/receiving information to/from an externa
comuni cations device (200); an integrated circuit
(13) di sposed on the | ead and ‘#bnnected -25
electrically to the antenna; and a connection term na

( feé%ﬁac&i#ﬁ@“*@%%@@vﬁﬁﬂaﬁiét | ntegrat ed cireuit with an
oot o urt for RS elhiaalty) Biitiaseln 45 8hd oirian b fhe lead
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It h and the antenna being
pr%\)flla&\ggﬁ%mgo@é?@l ca@cyl inder. 10 7. The radio
unit (FIGS. 7A, 7B) of claim5, wherein the lead part
is bent at bend lines (151, 152) in accordance with

the Tnnes  confyaniab ik Alddieyelorh 0kG PRAREL She frame
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7. The radio unit (FIGS. 7A, 7B) of claim 5, wherein the lead
part is bent at bend lines (151, 152) in accordance with the inner

configuration of the electronic apparatus.

8. An electronic apparatus (300, 400, 500, 600 in FIGS. 2,
5-12) comprising:

a case (5) having an open end (54);

an optically transparent member (6) attached to the open end (54);

a display (42) disposed at a deeper position than the transparent
member within the case so as to face the transparent member for
displaying various information;

a circuit board (3) disposed at a position inner than the display
within the case; and

a ring-like frame (46, 446, 546) received coaxially within the case
between the optically transparent member and the display;

a radio unit (301, 401, 501, 601) disposed within the case, and

wherein:
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di spl aying various information; a circuit board (3)

di sposed at a position inner than the display wthin
the case; and a ring-like frame (46, 446, 546)
received coaxially within the case 25 between the
optically transparent member dR® the display; a radio
unit (301, 401, 501, 601) disposed within the case,

and wherein: 26 the radio.unit conprises: a flexible
board (1%5 liafﬁlé (EO&IIIW %%Snprlses a franme part (314,

f‘ﬁ‘n‘er oohestid pPaNd Uit Fnat Dttt GorhBriBhs Ak d Rl 814, 414

R AR SR T R Bﬁé’%éﬁag@%%ﬁon of the
Qh‘?Poeu feepd 180 @ a3s R TR e htfa W Biwige® Momber
frane H@an%ﬂgﬁkf?ﬂﬁe ShcRER% {}#en&i%’p Pdan ﬂ)?%% Jvcg‘d through the

accor ance Inner con ation o e case,;
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provided on an portron®o

connecti g ahind It Y6 Prdvid &b ¢hb Betihé %au YorWi th

the circuit
sending/receiving information to/from an external communications device

(200);

an integrated circuit (13) provided on the lead and electrically
connected to the antenna; and

a connection terminal (17) provided on an end portion of the lead

for connecting the integrated circuit electrically with the circuit board.



