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1 DESCRI PTI ON ANTENNA
METHOD OF MANUFACTURI NG ANTENNA, AND ELECTRONI C APPARATUS

EQUI PPED W TH ANTENNA 5 Technical Field

The present i ny@péiBg €l ates an antenna, a net hod of peraRIAESIAri Ng
an antenna, and an el ectroni c apparatus equi pped with the antenna.
10 Background Art There is a demand
regardi ng el ectroni c apparatus equi pped with a radi o wave recei ving
function that such apparatus shoul d have functions of television
radi o, character broadcasting, FMnultiple broadcasting, nobile 15
pager, GPS (global position systen papdsthey |4 kep St ke appar at us
becomes highly functional. Sone of these functions have been
realized in practice. O her than these functions, there are

apparat us whi ch have beefnrenna, MERHBH! OF WMANUFRBIIANG ANPENRXANANE, a
radi o wave wrist 20 ENSCTRONYU QlpradATSS SEQUIEPHEDT®RIITH ASTENNANG the tine

dat a transmtted via radio wave, so as to display the

accurate time. The above-descri bed apparatus require antenna
for receiving transmtted radi vesj_ﬁpr %ﬁanple, a 25
conventional wist watch or the Iike ha% n%ﬁ?ucfﬁ?e in which a
loop antenna is di SpoSegnhnplfged¥ | flvdddi8n relates Ay dikchrla,2h RELhege.
utilizing its shape, or a structure 1 n which an antenna nenber
wound in coil-likeof manufacturing an antenna, and an electronic apparatus

equipped with the antenna.
10 Background Art
There is a demand regarding electronic apparatus
equipped with a radio wave receiving function that such
apparatus should have functions of television, radio,
character broadcasting, FM multiple broadcasting, mobile
15 pager, GPS (global position system) and the like, as the
apparatus becomes highly functional. Some of these
functions have been realized in practice. Other than
these functions, there are apparatus which have been
practically realized, for example, a radio wave wrist
20 watch which adjusts the time by receiving the time data
transmitted via radio wave, so as to display the
accurate time.
The above-described apparatus reguire antenna for
receiving transmitted radio waves. For example, a
25 conventional wrist watch or the like has a structure
in which a loop antenna is disposed in the wrist band
having a flat surface, utilizing its shape, or a

structure in which an antenna member wound in coil-like
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2 manner i s disposed in the watch case. However, with
the structure in which the antenna is di sposed within the watch
band, an adequate |ength of t he antenna cannot be provi ded due to
the limted | 5 of the band, or a sufficient water-proof
property canﬁg?gﬁaﬂm be mai ntai ned due to the structureiq?ﬁ@W%%sPhe
ant enna is electrically connected to the internal portion of the
watch case. Wth the structure in which the coil-like ant enna
nmenber is disposed within the watch case, the 10 shape of the antenna
becones | arge as the nunber of turns of the coil-1like antenna

i ncreases, and therefore ze or thickness of the wist watch

. t he sj
i ncreases, manpeki iy 14SeRsed & Fh?ow?lﬁ??bll"ea*i% watch. In addition to
that, due to the enl . Hh n he, area. .1 or .
ST anll}:sh[ Q&% Eggﬂc@tuﬁe 1 i en Ef:heS Iag%,en%k}?'g i 1

di spl ayi ng data such as ting, ecreased 1n

difficult for theisis@fed &vitdas the datéh band, an Hieatel h@ngé‘ﬁeof“)t only
for the wist watch but al so for other electronic apparatus.

An object of thethe eserennananniognbesptovpdeyidife t20 the 1SWebed fompripf an
antenna that a sufficient |ength can be provided despite of its
smal | sized therebythmihang i or a suffipient prataen-predhic roperty ecdnmti
apparatus in thigckness a Anot her obj ect of the

present invention i ryaised duegg8i%ég-%ﬁf%ﬂiﬂﬁqwiﬂ<Yh&ﬁbaFB?u§“ fg a
structure in is eledti Gl NG EBBEQB@e%St$“£ﬂé i é?%%lcéé%tQBnt£¥fthe
appar at us, thus making it possible to reducé theTapparatus in
watch case. With the structure in which the coil-like
antenna member is disposed within the watch case, the
10 shape of the antenna becomes large as the number of
turns of the coil-like antenna increases, and therefore
the size or thickness of the wrist watch increases,
making it difficult to handle the watch. In addition to
that, due to the enlargement of the antenna, the area
15 for displaying data such as time, must be decreased in
- size, making it difficult for the user to read the data.
This is the case not only for the wrist watch but also
for other electronic apparatus.
An object of the present invention is to provide
20 such a type of an antenna that a sufficient length can
be provided despite of its small size, thereby making it
possible to reduce the electronic apparatus in thickness
and size.
Another object of the present invention is to
25 provide an electronic apparatus having a structure in
which the antenna is built in the case of the apparatus,

thus making it possible to reduce the apparatus in
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3 t hi ckness and si ze. Di scl osure of

| nventi on The antenna of the present invention is character-
ized in that a plurality of insulating film substrates 5 each havi ng
bot h surfaces, wapoidsrgeast one of which a spiral w re pcsapymsided,
are stacked one on anot her, and the wires provided on the
insulating filmsubstrates are el ectrically connected to each

ot her. This antenna has a structure in which a plurality 10
of insulating filmsubstrates are stacked one on anot her, and
therefore it is made thin as a whole. The wires wound in a spiral

manner are provi deg 99k£§§Er§ﬁ¥§§%EMe insulating filmsubstrates
stacked one on anotﬁer. th this structure, the total nunber of

turns of spiral 15 W res can bestDesonsest raventhenefore a sufficient
| ength of wire as an antenna can be obtai ned. In this antenna,
each i.nsul ating fil m suBberantenna of theaprasent utnvgntion \ilsi chagacter-

connection portion to be electrically connected to the wire of
anot her insul ati ngized in that @ pHugRlisysehcitp katendo films SUPEEERERF at an

o120 ot 21 o pRER BRPLY St B e PP Y Groaltn S MAER
each other via thegsgoppechiAd A0HMRA8ed, are stacked Ve ohlNbRoBhéHtAHE,
the wires of the insulation 25 filnms stacked one on another are
el ectrically connethedwires provitledaoh e@hbeinswluk imprfdfior subssvdtesiard
| engt h of the wires as a whol e antenna can be obt ai ned.
electrically connected to each other.
This antenna has a structure in which a plurality
10 of insulating film substrates are stacked one on another,
and therefcre it is made thin as a whole. The wires
wound in a spiral manner are provided on the respective
insulating film substrates stacked one on another.
With this structure, the total number of turns of spiral
15 wires can be increased, and therefore a sufficient
length of wire as an antenna can be obtained.
In this antenna, each insulating film substrate
has a structure in which a connection portion to be
electrically connected to the wire of another insulating
20 film which is stacked thereon, is situated at an end of
the periphery of the film substrate. Thus, the wires
of the insulating film substrates are electrically
connected to each other via the connection portions.
With this structure, the wires of the insulation
25 films stacked one on another are electrically connected

to each other, and therefore a sufficient length of the

wires as a whole antenna can be obtained.
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4 The el ectroni c apparatus having the antenna of the

present invention is characterized by including a flat pl at e
antenna made of a plurality of flat plate-like insulating film
substrates egghoh@ydgnd both surfaces, on 5 at | east onqﬁg%ﬁgghgﬁ
spiral wire is prOV|ded st acked one on anot her, suc

Wi res provided on the insulating filmsubstrates are electrically
connected to each other, and a signg processing unit for

processi ng signals received by this*antenna. 10 Wth the
above-descri bed structure in which a plurality of insulating film

substrates each havin iral g f or med thﬁﬁeon are stacked one
M&n

on anot her Qgﬁ 3%?%ﬁﬁ% l%i?ﬂﬂﬁﬁ avaAgt hrerantimin 2 tc &hepe
obt ai ned despite Qéséﬁé LY dhSidd Gl e ?xa?ggtégﬁLLdsﬁfeineclé‘u%leg g f‘.‘%ﬁ

processi ng CIrCUIt serves to process signals Y

antenna, and funplatasantemin Gald EiaCpluralityd6¥i £Eat Plate. hhﬁeent're
structure of the electronic apparatus can be reduced in size.

The el ectroni c appanbatinhafiin substaatesnaach hérein@oth smréaeas, on

I nvention |s characierlzed by including a_flat pl ate antenna nmade
of a pluraPity oftf{g®sh et phich a spiral vire ntp fRUaTisiedst Fhaekedach

havi ng an openi ng _at CenkLer on thereof, and both surfaces,
on at | east éné %ﬁea%ﬁtwﬁfkﬂ§ 6PP§|£h?r¥ 1res PIRyigied o8 tBRed one on

25 another, sheb1dblg (HLntisils RaRuL g o&ﬁ@mmﬂﬂ oAfected to f11M

substrates are electricallTy connected to eac Watch Tace

di sposed to be seackeotlver ! hend laatsighalleprocessing unit for processing
signals received by this antenna.

10 With the above-described structure in which a
plurality of insulating film substrates each having
spiral wire formed thereon are stacked one on another
as an antenna, a sufficient length of antenna can be
obtained despite of its thin structure and small size.

15 The processing circuit serves to process signals
received by this antenna, and functions as an electronic
device. Thus, the entire structure of the electronic
apparatus can be reduced in size.

The electronic apparatus having the antenna of the

20 present invention is characterized by including a flat
plate antenna made of a plurality of flat plate-like
insulating film substrates each having an opening at a
center portion thereof, and both surfaces, on at least
one of which a spiral wire is provided, stacked one on

25 another, such that the wires provided on the insulating
film substrates are electrically connected to each other,

a watch face disposed to be stacked on the flat plate
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ant enna, an anal og novenent having a shaft of an I ndi cat or hand,
which is pierced through the opening of t he antenna, and an

i ndi cat or hand provi ded on the shaft of the anal og novenent, and

rotating abovewgweyrismisch 5 face. The face dicrpesarsizo be
stacked on the antenna, the anal og novenent havi ng the hand shaft

whi ch is pierced t hrough t he openi ng of the antenna, and the hand
provided on the hand shaft will make up the n@in portion 10 of a wrist
watch for indicating the tinme. Thus, a wi st wat ch as an

el ectroni c apparatus i s manufact ured. The antenna of the wi st

watch has a structuﬁeehnakumnamg ovamehurﬁiamlgo; drax¢l @i pg films each
provided with a spiral wrée tornmed thereon] are stacked one on

anot her. 15 Thed &t ot ex Kd’iﬁi,a%&ﬁhalﬁaplbﬁcm.dﬂ'xfd‘ugh anhe spahingnof
size. Further, the display area of the tine is not limted due to
the size of the antbﬁn@ﬁt%ﬂﬂﬁéiQﬂyfﬁmc#@ﬁ%cator handjj pysiviydedr ea the shaft
obt ai ned. Cbnsequen%lg R aratus can be thinned and reduced in
size. 20 he anae}rqgef“%@ye pt PR EPLEFiRG RfPVe the watch g
1is a plan |em/sgggéng the antenna of the present invention when
it is develo%ed FIG 2 is an enlarged cross section of the

main portion ofphbergiy edsrs?;dy@anteesel Qeséké@ocym thHe BhEenta, £Re
FIG 3 is a cross sectional view of an antenna formed by stacking a
plurality of insulahabggfmdvement haviagbsheahasd shaft which is pierced
through the opening of the antenna, and the hand
provided on the hand shaft will make up the main portion
10 of a wrist watch for indicating the time. Thus, a wrist
watch as an electronic apparatus is manufactured.
The antenna of the wrist watch has a structure in which
a plurality of insulating films each provided with a
spiral wire formed thereon, are stacked one on another.
15 Therefore, the antenna can be made thin and small in
size. Further, the display area of the time is not
limited due to the size of the antenna, and a sufficient
display area can be obtained. Consequently, the
apparatus can be thinned and reduced in size.
20 Brief Description of Drawings
FI1G. 1 is a plan view showing the antenna of the
present invention when it is developed;
FIG. 2 is an enlarged cross section of the main
portion of the antenna when developed shown in FIG. 1;
25 FIG. 3 is a cross sectional view of an antenna
formed by stacking a plurality of insulating film

substrates;
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6 FIG 4 is an enlarged cross sectional view of a
portion A shown in FIG 3; FIG 5 is a cross sectional view of
t he main portion of the antenna shown in FIG 3 which it is built
5 in the S case; FIG 6 is a cross | Vi ew
of a wrist m\?{@ﬁﬁ:{sw I n which the antenna shown in Fig. P%?ﬁ%ﬁ'ﬁg#’lt;
and FIG 7 is a front view of the wist watch shown in

FIG 6. 10 Best Mode of Carrying Qut the Invention

FIGS. 1 to 4 show the antenna of the presen? invention. FIG 1
shows the antenna of the present I nvention when it is devel oped,
and FIG 2 is a cross . sectiaon of the main portion of the antenna
when it is 15 deb&Popdat® MW YHRnIedn CEPES i?th%feﬂlatWng Pl m
substrates 2, 3 gndofeeania haying @ Grecuhgr shape in i ts plan
view, are connected in series side by side’to each other in a

hori zontal direction. FoaLralisvd @srodks Bectional d0éw foflehdPaihded on

respective sides of the respective 20 insulating filmsubstrates 2, 3
and 4. The wirespsrtgon of the antenngaghbenf bnnBUGI 3 avision liar isebaeItt o
that of print ) W ring substrates, nore specifically, a conductive
material iS printBdtBR 3PP U i99§SHi Im 8 (see FIG 2) in a spiral

fashion, and then a ipfal agiln égecsins I S %5 | am nat ed on the print
surface. Subsequently, thé To5E. BEFELRPAL SVIRY huch YEiLFEUFRFCR eces

are joined side bY which theidftdiha®3nBuRt PRTF1fNGs T HUS 111§ Gi LS4! ar
i nsul ati ng
FIG. 7 is a front view of the wrist watch shown in
FIG. 6.
10 Best Mode of Carrying Out the Invention
FIGS. 1 to 4 show the antenna of the present
invention. FIG. 1 shows the antenna of the present
invention when it is developed, and FIG. 2 is a cross
section of the main portion of the antenna when it is
15 developed. As shown in FIG. 1, insulating film
substrates 2, 3 and 4 each having a circular shape in
its plan view, are connected in series side by side to
each other in a horizontal direction. Spiral wires 4, 5
and 6 are provided on respective sides of the respective
20 insulating film substrates 2, 3 and 4. The wires 5, 6
and 7 can be formed in a similar manner to that of print
wiring substrates, more specifically, a conductive
material is printed on a insulating film 8 (see FIG. 2)
in a spiral fashion, and then a insulating resin is
25 laminated on the print surface. Subsequently, the

resultant is cut such circular pieces are joined side by

side to each other, and thus the circular insulating
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7 filmsubstrates 2, 3 and 4 joined in series to each

other as shown in FIG 1 when devel oped, can be obtai ned. In
FIG 4, a joint piece 9 is a connecting portion formed at each of a
peri phery port mameigvreseen the 5 substrates 2 and 3 and &CPEPI7NBY
portion between the substrates 3 and 4, so as to connect the
insulating film substrates 2, 3 and 4 with each other. Each
connecti ng portion has a through-hol e 10 which pierces through
vertically, at an appropriate |ocation. The inner 10 ci rcunferences of
the insulating filmsubstrates 2, 3 and 4 are bl ank portions 2a, 3a
and 4a, respectivekYim substratéldeng BhanHesp§eine® M se¥ies GoadscH are not
provi ded. Each inner circunference has a through-hole 11 which

pi ercés therethroughheeras cetidwn iFh&IGi.r @swbentdevelopedi5can befobteined.
insulating filmsubstrates are joined in series to each other and
electrically connected I8 BHeh %t [erjoint piecgi g ifa (QAGE§HIAE| BT EPRANd

11. FIL.G 2. shows :ﬁrstructure n which the wres Sﬁmd 6
formed on the firsEOFREd| 2t SaF OfnAs RESEPAREY PAEAhbetygen thee ong

I nsulating figlmsu | gct.ri,cal . C
ot her. The sécond Pﬁ%éﬁ%ﬁ%g %In% 3hhkcd %ﬁjé?}rl%zt-% pf?(igrr%gﬁt %gg‘f’ ﬁgrrl gé&@
insulating filmsupgbseisrds 3 and 4,366 88NBECEGENdd: AN iablieat byg neans of

t he sane structure as that just nentioned. The connection Is 25
carried out via thsubhtoatds Iyl 8 &hd dcetiedl each hsthemer Each connecting
circunferential section of the insulating filmsubstrate 2 and the

t hrough- hol e 11 | oPaFE#chchak e thxeughriplgnd0 which pierces through

vertically, at an appropriate location. The inner

10 circumferences of the insulating film substrates 2, 3
and 4 are blank portions 2a, 3a and 4a, respectively,
where the respective wires 5, 6 and 7 are not provided.
Each inner circumference has a through-hole 11 which
pierces therethrough vertically. The wires 5, 6 and 7

15 of the insulating film substrates are joined in series
to each other and electrically connected to each other
via the through-holes 10 and 11.

FIG. 2 shows a structure in which the wires 5 and 6

formed on the first insulating film substrate 2 and the

20 second insulating film substrate 3 are electrically
connected to each other. The second insulating film
substrate 3 and the third insulating film substrate 4
are connected to each other by means of the same
structure as that just mentioned. The connection is

25 carried out via the through-hole 11 located in the inner
circumferential section of the insulating film substrate

2 and the through-hole 11 located between the first and
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8 second insulating filmsubstrates 2 and 3. Therefore, as
shown in FIG 2, a connection pattern 12 is forned on t he rear
surface of the insulating filmsubstrate 8 bet ween t he

t hr ough- hol e 11. On the surface of 5 t he insu ' .Lm8, a
connecti on p??%&f%ﬂ 3 is forned fromthe wire 5 of ﬁghﬂgpg#g

insulating filmsubstrate 2 towards the through-hole 11, and a
connection pattern 14 is formed frgmthe wire 6 of the second
insulating film substrate 3 towardd the t hrough- hol e 10. The
connection 10 patterns 13 and 14 are connected to the connection

tt 12 th surf f L ' | ati fil '
onduct i ve mat or PATEY TR AEPBLSHRCF B2 SR SRR 21 6n 3. Therafgel v y.
and thus the virgs A 6 #18. 2 a cofhGRHdiF HdebetANI9C b tndif Uy

other. 15 urther, “on the insul ating m substrates

| ocated on extr etie stalfs swiidaekeokr thal Lyswitian €d 1m0substrate é@ch ot her,
connection el ectrodes 15 and 16 are forned respectively, to be

el ectrically conpetwesth tthet through-holesntkardrl it.er i nthe fuokacehodin) in
the electronic 20 apparatus. These connection el ectrodes 15 and 16
are 5 for nERP aRIAg SA 1P Bee’d aomusgtddepatsepact By yEqmned

e outer ol CUnheqent o Sk o8l shel e AR A coam, e bR %110

Copnect e 0 selbigasTe iprougplHolUELEML TP dorRR o phLEeld B S o1

substrates 2, 3 pandfdkndde fironyitHedwineds et second @hsulating film
substrate 3 towards the through-hole 10. The connection

10 patterns 13 and 14 are connected to the connection
pattern 12 on the rear surface of the insulating film 8
via conductive materials in the through-holes 11 and 10,
respectively, and thus the wires 5 and 6 are
electrically connected to each other.

15 Further, on the insulating film substrates 2 and 4
located on extreme sides and electrically connected to
each other, connection electrodes 15 and 16 are formed
respectively, to be electrically connected to the
connection terminals (not shown) in the electronic

20 apparatus. These connection electrodes 15 and 16 are
formed on connection pieces 17 extended respectively to
the outer circumferential sides of the first and third
insulating film substrates 2 and 4 in the direction in
which substrates are connected in series.

25 In the embodiment shown in the figure, an odd
number of, specifically, three, insulating film

substrates 2, 3 and 4 are provided, and therefore one of
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9 t he connection el ectrodes, nanely, the connection -

el ectrode 12, is provided on the reverse surface of the insul ating
film38, whereas the other ones, the connection el ectrodes 13 and 14
are provi ded owol97237985 surface of the insulating film 8. pcraryrhonst3
enbodi nment the connection electrode 15 | ocated on the side of the
first insulating filmsubstrate 2 is situated on the reverse side,
whereas the connection el ectrode 16 lgocated on the side of the
third insulating film 10 substrate 4 is situated on the obverse side.
Wth regard to the connection electrode 15 situated on t he
reverse side, a thirEbiiEcRibd blelBESddd), MMnely, the €BAAEEEiSHW piece 17
on the side of the first insulating filmsubstrate 2. The

connecti on el ectr celeeciraided 12he islprovided eorb We tdeyerisessurfisce adfing film

substrate 2
t hr ough-

(for exanpl
bot h si des
enmbodi nent
substrates
on

are

electrically connected to each other via the

Hehe puwleding fidnn8 | srhegeas tthee otherhanesiesth® bed

above, as shown in FIG 2. Apart fromthis ephodi nent, . in the case

where there are arfTRREFHAME eBV?‘R%%I]aéiqﬂflm%are pFPi"HiE‘ab%’frrglees 2, 3

and 4, both gonnectjon, &l g fc?x@?gn ulating EViP%.Pr oY €8 %ﬁo'ag...]%me si de
Si ef as thbse © ating film§g

e, adverse

the I nsu

_ tRE A MBloN electrode 15 lobitedodNRfiels Me d¥ Sthe
Is formed by 25 stacking a plurality of insulating film

2, 3 first jamchléatdhgChibm esulsstedatee?@ ds désoatddoabidhee, one

anot her .

FIGS. 3 and 4 show an exanple in which the

reverse side, whereas the connection electrode 16

located on the side of the third insulating film

10 substrate 4 is situated on the obverse side. With

regard to the connection electrode 15 situated on

the reverse side, a through-hole 18 is made in the

connection piece 17 on the side of the first insulating

film substrate 2. The connection electrode 15 and the

15 wire 5 on the first insulating film substrate 2 are

electrically connected to each other via the through-

hole 18 due to a similar structure to that described

above, as shown in FIG. 2. Apart from this embodiment,

in the case where there are an even number of insulating

20 film substrates 2, 3 and 4, both connection electrodes

may be provided on the same side (for example, adverse

side) as those of the insulating film 8 or on both sides

respectively.

25

The antenna 1 of this embodiment is formed by

stacking a plurality of insulating film substrates 2, 3

and 4 which are developed as described above, one on

another. FIGS. 3 and 4 show an example in which the

or on
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10 substrates are stacked one on another. As can be seen

in these figures, each of the connection pieces 9 which serve as
borders between substrates, is bent over, and the insulating film
substrates Zyoegualek 4 are thus 5 stacked one on anotqgﬁﬁngﬁ?& en
every two of the Insulating filmsubstrates 2, 3 an , stacked one
on anot her, a both-side adhesive sheet 20 is inserted, and

thus the insulating film substrates 2, 3 g d 4 are adhered to each
ot her by means of the both-side adhesive 0 sheets 20. Therefore, the
di spl acenent of the substrates can be prevented. Due

to its structure._j ' | ural,ity of insul.ating fil m substrates
2, 3 and 4 are g ggﬁgg{:%%egrg S%a%keodynogﬁof)ﬁe??ofh%rant%nﬁsgil"éef%er%d thin
as a whole. 15;n tplBet BEqhASH! Adddd offi tRESHBRALAE £6n icdedNd dnstacked
one on another, the wres %, 6 and 7 connected to each other are
formed respecti y@kvei s abspdérd bareeh. substrated), Sid fbaritedivekbengh of the
ant enna can be obt ai ned. FIG 5 shows an internal structure of
an el ectronic g2he insuppbing UELMK supskiraghst Re dmrhrk are $hused. The
antenna 1 _has a flagFalate-like structure in which a plurality of

i nsul ating fil nF5ABERYaPRE ON ap Iy ghgtween every wpogfokRe on anot her,

Tt Sui B8 SE Ay Y B © °

[pgelving ol oibbtnary a,pAE AN Ueor200 LASSEoTp hegteclrade 15 of
thus the insulating film substrates 2, 3 and 4 are
adhered to each other by means of the both-side adhesive

10 sheets 20. Therefore, the displacement of the
substrates can be prevented.

Due to its structure in which a plurality of
insulating film substrates 2, 3 and 4 are stacked one
on another, the antenna is formed thin as a whole.

15 On the insulating film substrates 2, 3 and 4 stacked
one on another, the wires 5, 6 and 7 connected to each
other are formed respectively in a spiral manner.

A sufficient length of the antenna can be obtained.

FIG. 5 shows an internal structure of an electronic

20 apparatus KK in which the antenna 1 is used. The
antenna 1 has a flat plate-like structure in which a
plurality of insulating film substrates 2, 3 and 4 are
stacked one on another, and it is built in an apparatus
case K. In the apparatus case K, a circuit substrate 21

25 having a processing circuit S (signal receiving circuit)
is provided, and the connection electrode 15 of the

first insulating film substrate 2 and the connection
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11 el ectrode 16 of the third insulating filmsubstrate 4
are connected to the circuit substrate 21 via a connection

term nal . The processing circuit S of the circuit substrate

5 21 serveswbm7@smgess signals received by the antenna 1. perypergsiyVih
t he above-described structure, signals received by the antenna 1
is input via each connection term nal 22 to the processing circuit
S of the circuit substrate 21, wher g 4t he received signals are
processed therein. 10 The el ectronic apparatus KK descri bed above can
be formed to have a structure with a sufficient |ength of

the antenna 1. Congqeuerbh¥, 14 s W @mtraUhEGEaPing Ei1m substrathect ronic
apparatus KK can be made thin and small. An enbodi ment in

which the present i4naeet connéstedlTo theapplrcadt! Substifdwd Mmakagl as an
el ectronic apparatus w || now be described with reference to FIGS
1, 3, 4, 6 agfr@npechsog frerpdnaden in FIG 1 which illustrates the

antenna 1 when it is deyel oped, an opening 19 is _made . at a centra
section of each of the rASUPERFSRFIMd Girsiit S gfipkhe ficuit Fupsgratens

! the | i 526 e FupAdrate,
made such thar 23 sEves tp aroredS, sTbRaE Raf i R Ene 30 RR ot ey co

therethrough. Furt@gth the aWwILVMRstridelPLer¥ture, si n%ﬁ%pggggéyggukﬂiing
filmsubstrates 2, 3 and 4 one on 25 anot her as sHown in . “The

substrates are statkedantenna 1 i3 SnpltaviBNE&Eh tddinddia opPeBirRgfial%22

t hereof are
to the processing circuit S of the circuit substrate 21,
where the received signals are processed therein.

10 The electronic apparatus KK described above can be
formed to have a structure with a sufficient length of
the antenna 1. Consequently, the whole structure of the
electronic apparatus KK can be made thin and small.

An embodiment in which the present invention is

15 applied to a wrist watch as an electronic apparatus will
now be described with reference to FIGS. 1, 3, 4, 6
and 7. As can be seen in FIG. 1 which illustrates the
antenna 1 when it is developed, an opening 19 is made
at a central section of each of the insulating film

20 substrates 2, 3 and 4. As shown in FIG. 7 which will
be later explained, the opening 19 is made such that
a hand shaft 31 of an analog movement 30 can piexrce
therethrough. Further, the antenna 1 is made by
stacking insulating film substrates 2, 3 and 4 one on

25 another as shown in FIG. 3. The substrates are stacked

in such a manner that the openings 19 thereof are

aligned to be pierced through as shown in FIG. 4.



aligned to be pierced through as shown in FIG 4. WD 97/ 43798

PCT/ JP97/ 01513 12 FIG 3
shows the insulating filmsubstrates 2, 3 and 4 stacked so as to
make the antenna 1, and as shown in this figure, the connection

el ectrodes of the first and third insul at] '
substrates %agh %&?5 extend out fromthe periphery of ?ﬁgngpégi%d
section. On the antenna 1, a face 32 of the watch is placed
via an insul ati ng doubl e-si ded adhesi ve sheet 20. The face 32 has a
surface on which tinme indicators are 12 printed or lithographed or the
like as shown in FIG 6, 10 and is formed in substantially the sane

shape as that of t he_ant enpa own i FIG. 4,

the face 32 has an opeéfi'ng §3ows the 1??H¥ﬁﬁﬂ?9mﬁ¥ﬂw FAgsﬁﬁﬁHe§ 3 31 of
the anal og oV e Q‘flé stacked' gopla g‘g%flfI?]?.luquet g%:e%hs 9pe£]ﬁ<§]ga53?§ho§:|t_nl G 6

connected to the openi ng e ant enna

shows the 'nterﬂﬁlt%?%UQEBBEeOftﬁewébﬁﬁectlon eleb@ibled BECASINYNO this
enbodi nent. The wrist watch i ncl udes a watch case 33 and an

anal og novenent i Firkt and thlrdnmhﬂafﬁlr@l fGamesdBstfhtéde2 tama af the
wat ch case 33, 20 a cover glass 34 is engaged, and a rear cover 35 1is
mounted t bt he exteme ofatt fromathe peémiphany oft &hgastacked seatiamct ure is
seal ed. The analogpnnvenent 30 is bU|It in the match C

33 fromthe rear cové® ¥he RBEEPBRNY- t hefaffudfy ofokhe waggheld Riags the

cireuit substratg 38 §nhdeheg" BSuble-sided BAREs30d LAYEL fPUsi ngs 36 and
o be sandwi ched

The face 32 has a surface on which time indicators are
printed or lithographed or the like as shown in FIG. 6,

10 and is formed in substantially the same shape as that of
the antenna 1.

As shown in FIG. 4, the face 32 has an opening 33
through which the hand shaft 31 of the analog movement
is pierced, such that the opening 33 is connected to the

15 opening 19 of the antenna 1.

FIG. 6 shows the internal structure of a wrist
watch T according to this embodiment. The wrist watch T
includes a watch case 33 and an analog movement 30 built
in the watch case 33. ©On the top of the watch case 33,

20 a cover glass 34 is engaged, and a rear cover 35 is
mounted to the bottom of the case, thus the internal
structure is sealed.

The analog movement 30 is built in the watch case
33 from the rear cover 35. Regarding the analog

25 movement 30, the circuit substrate 38 is held by the
upper and lower housings 36 and 37 to be sandwiched

therebetween, and a button-shaped battery 39 for



t her ebet ween, and a button-shaped battery 39 for WO 97/ 43798
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el ectrical power to the circuit substrate 38 is held in the | ower
housi ng 37. Further, an LSI 40 i's mounted on the rear surface side
of the circuit woo7asres substrate 38. The LS| 40 includes a cl cadeaphrmsist
(not 5 shown), and a processing circuit (signal receiving

circuit) for processing signals received by the antenna 1. Further,
t he anal og novenent 30 has the hand shaft 31 which extends upwards.
A |l am nation assenbly 41 placed on the upper 10 surface of the anal og
novenment 30 is nade by | am nating the antenna 1 and the watch face

32 shown in FIG 3.5@lying electPfcd PPy ¥ aheepbryuie difldrdte Bge
wat ch case 33 as t he periphery "‘portion of the upper surface thereof

i's engaged i ha 1€t @ APERe PDdwe© Molid ng 37he maftdercaas B81 445
and the |l ower surface is supported by the anal og novenment 30.
The | ami nation assémmwxehagncmmemdmrsurface sideecfrthiesit®udtd 16

whi ch extend fron1the peri phery a own in FIG 3, and an ugger
section of an intersubsigate 3§onr'\‘3’@t 6‘§I4&°rréﬂﬁlb‘f'e%ma Stk 6iCERbCE

coil Spring o oo, OUGHt ! LG SONAP W L N GRANSRIY sSlgect T odes

15 and 16. Af | ower por i‘on of "t onnect or r ought

into contact with Q:ﬂ?:'ﬁ'l%ﬁt rgp bfééaébamg slgnalsp%t:laf?veéfwré{éo"m) for med
on the upper surface of the 25 circuit "'substrate 38 her ef or e,

signals received byantenna 1.t FurtHed)Ndéhd ahalogpudvernent 3@ haketh&onnect or
44 to hand shaft 31 which extends upwards.
A lamination assembly 41 placed on the upper
10 surface of the analog movement 30 is made by laminating
the antenna 1 and the watch face 32 shown in FIG. 3, and
the lamination assembly is built in the watch case 33 as
the periphery portion of the upper surface thereof is
engaged to a stepped portion 33a in the watch case 33,
15 and the lower surface is supported by the analog
movement 30.

The lamination assembly 41 has connectiocon
electrodes 15 and 16 which extend from the periphery as
shown in FIG. 3, and an upper section of an inter-

20 connector 44 made of an electro~conductive coil spring
is brought into contact with the connection electrodes
15 and 16. An lower portion of the inter-connector 44
is brought into contact with a connection terminal
portion (not shown) formed on the upper surface of the

25 circuit substrate 38. Therefore, signals received by
the antenna 1 are input via the inter-connector 44 to

the LSI 40 of the circuit substrate 38, where the



the LSI 40 of the circuit substrate 38, where the WO 97/ 43798
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processed by the signal receiving circuit of the LSI 40. Wth this
structure, the wi st match becones capabl e of not onIy i ndi cating
the tinme, b t he functions such as radi o, r and
GPS, and thﬂém@ﬁéﬂm? the utility of the watch can be signi |cant{3ﬂgg

| mproved. As shown in FIG 4, the lam nation assenbly 41 has
t he openings 19 and 33 which are connected to each ot her, and the
hand shaft 31 of the anal og novenent 30 i 44 pi erced through the

connect ed openings 19 and 33. 10 As shown in FIG 7, the indicators 42

h h h he hand  shaf d
SuCTas hour hangenats profBfsfd B Skt BigBar 2ete SV ipd il 1 08, bygh "

assenbly 41, thQ.StII §p. 1 Seiddi ﬁgﬁtgegtrhetﬁ{]é %Wl%q watch becGhed! e used

by this enbodlnent it is pos | e that the I me data transmtted
via radi o wave kapabtei s€dnby éAEy indicatingt eAsatime prshd kA soeeeheed tine

data is output to the signal receiving circuit of the LSI 40.
Wth the above- desctibed spehais oradichematiidst peger and GPS,ofandi fbufor the
I ndi cators 42 can be carried out 20 automatically on the basis of the

time data5 TheftBPopEility of thewatgh sanehe 8i9nificaniivc HMPEO¥EHet i mes
CUTBTSOTe. i1 o SRR iR iBRRESH Sl RS
e ot s SRRk, PROERS 0Lt are LEGLANASSS Mack opreg,
is so thin and anal khéehRandhshaft 31 of the analog movement 30 is

pierced through the connected openings 1% and 33.

10 As shown in FIG. 7, the indicators 42 such as hour hand
and minute hand are set on the hand shaft 31, and as the
indicators rotates above the face 32 of the lamination
assembly 41, the time is indicated. In the indication
of time used by this embodiment, it is possible that the

15 time data transmitted via radio wave is received by the
antenna 1, and the received time data is output to the
signal receiving circuit of the LSI 40.

With the above-described operation, the adjustment
of time for the indicators 42 can be carried out

20 automatically on the basis of the time data. Therefore,
the adjustment of time, which is sometimes cumbersome,
becomes unnecessary, and the accurate time can be
indicated at all times, which are very advantageous.

The wrist watch of this embodiment is capable of

25 installing the above-described useful functions, and it

has the antenna 1, which is so thin and small that the

indicating area of the face 32 is not limited.



i ndi cating area of the face 32 is not limted. WD 97/ 43798
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not only it is possible to maintain a |arge i ndicating area for the
face 32, but also the wi st watch itself can be made thin and

smal | . w0 97/43T98e present invention is not limted to threTapoMas13 5
di scussed enbodi nents, but can be renodel ed into various ver si ons.
For exanple, the present invention can be applied to a radio,

tel evision, character information bregdcasting, FM nultipl ex
receiver, nobile tel ephone, pager, PGS system electronic note
book, transceiver, or 10 other electronic devices. Apart fromthe

embodi nent s Thet SEIE5E hotaonl e itnys DfodDiHIRA toNma9hba $h Sl Hfgean
insulating filmsubstrate. The antenna of the present

I nvention has indicatinguarenae fon whechace pdyr dutt wled thewmistng film -
15 substrates on each of which a spiral wire is provided, are
stacked one on anot®hEfh iysedf; FRE bermederehin and smallpy| |y sufficient

| engt h of antenna can b@hgbtaine e

presen% Wﬁble i j §|1 5115840 otp o) e
antenna can be reduced. ThE gfetfﬁbﬁigJﬂﬁégpagus g%?%?%Yng to
o B Srert 520 2R SR BUTER Do L0y BORREA"I e
accurately recei vivwgrsigiial SFor example, the present invention can be
applied to a radio, television, character information
broadcasting, FM multiplex receiver, mobile telephone,
pager, PGS system, electronic note book, transceiver, or
10 other electronic devices. Apart from the embodiments
discussed, a wire may be formed on both sides of an
insulating film substrate.
The antenna of the present invention has
a structure in which a plurality of insulating film
15 substrates on each of which a spiral wire is provided,
are stacked one on another. With this structure, a
fully sufficient length of antenna can be obtained while
the size of the whole antenna can be reduced.
The electronic apparatus according to the present
20 invention is provided with such an antenna inside, and

therefore it can be made small and thin while being

capable of accurately receiving signals.



-16- d ai ns: 1. An ant enna conpri si ng: a insulating film

substrate (2, 3, 4) on at le nf which a plurality of spiral
wires (5 6, 7) are provi dediml“mmlmn ﬂfﬂl t so that the spiral wires are
stacked to one anot her-. * ¢ An anhténnd according to claim1l, wherein

each of the {WadiediognNg fil m substrates has an outer peri phg&*IP@,)ﬁilgg an
end portion on which a connection portion (9) to be electrica1 y connected

to anot her one of the spiral wires bent and stacked is fornmed, and the
spiral wires are electrically connected to one another via the connection
portion. 3. A nmet hod of manufacturing!®n antenna, conprising the
steps of: providing a plurality of spiral wires (5, 6, 7) on at

| east one surface of a flat-plate insulating filmsubstrate (2, 3, 4); and
bending the flat-plate insulating fil m%&b@t%af‘e? on which the spiral wres

are provided, so thatythg spii ngvi%&gma{s% .acked to one another. 4.
An el ectroni c apparatus equi pped wt nt'ennd, conpri sing: an

antenna (1) wherein an igiifadtitpdoki LALSVREI AR €1 1 subst4htBB ¢, | 2As4) one
surface of which a plurality of spiral wires (5, 6, 7) are provided is
bent so that the sthadled winecsnasaotbéacknd éaclonmvangt beth auntfaces; a
signal processing unit (S) for processing signals received by this antenna.
-17- 5. 5An el®dronic apparatus equi pped with antenna, conprising:

a flat plate antenna (1) wherein a_ insulating filmsybstrate (2, 3,.4).0n
at least one surface PR BFUFBF‘F?; %&%ﬁ)i&a‘l Lg;n &ésef‘gf' %‘fo%d%‘}e
provided and centéy HOTidsaRs ofb bECthaPhiftadhd G RALA bESPRE!I Ve openi ng
is bent so that the openings coincide wth one another; an a

wat ch face (32) arsangadiny filf ELBstBhede, AHEMIFeE0 pkBRiddd Cemtie porti on

of the insulating film substrates being electrically connected
10 to each other.

2. An antenna according to claim 1, wherein each
of the insulating film substrates has an outer periphery
having an end portion on which one of connection
portions (9) to be electrically connected to the wires

i5 of another of the insulating film substrates which are
stacked thereon is formed, the wires of the insulating
film substrates being electrically connected to each
other via the connection portions.

3. A method of manufacturing an antenna,

20 comprising the steps of:

providing a spiral wire (5, 6, 7) on at lease one
of both sides of each of a plurality of flat-plate
insulating film substrates (2, 3, 4);

stacking the plurality of flat-plate insulating

25 film substrates on each of which the spiral wire is
provided; and

electrically connecting the wires provided on the
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wat ch face coincides with t eni ngs; an anal og novenent (32)
havi ng an indicator shaft (gm@i ’mmmm ced through the openings (3
1) of the antenna and the c A n‘ he watch face (32); and

an indi cator hand (41) provided on the ihdi*cator shaft of the anal og
movenent, and woeot4stresng above the watch face. 6. An argCInmrer/01513
conpri si ng: a plurality of insulating filmsubstrates (2, 3, 4)
arranged side by side and connected in series by connector pieces, and
each having first and second surfaces facingyto each other; and a
plurality of spiral wires (5, 6, 7) each provided on at |east the first
surface of each of the insulating filmsubstrates, the spiral wres being
el ectrically connggi@ged O A ANAGNEE Imb¥ubSRel 41k e saeliSbiakes Via the
connection pi eces, wherein either of at |east an outer
circunferential sectiod. oAnaeliesfeonicrappdratarst ieguippetli ehth cdnteanta,of
said spiral wires has a connection portion electrically connected to

anot her spiral weBRrkfihahe second surface opposite to the first surface

provided with the spiral _wre has a _connection pattern for electrically
connecting the spiral %ttt PLATS ROFC2RA! éﬁ)vﬂ‘?‘ge \ﬁé a %“Jagbﬁﬁe‘ajfi on

porti on. lat plate-like insulating fil trates 121837 4y
met hod of mBnuf actufi r% aatﬁa an keenﬁé‘?ucgnﬁ?gmJﬁgmt%uebsstreapseso o 30 4)

providing a plurakihyxed ol 'l aWotBer( andbeach HMVidlg HRAN shikstesurfaces
of a plurality of flat-plate insulating filmsubstrates (2, 3, 4) arranged
side by side and ennamecliexkt recbifeghibly &ospiadl owvina g6gsh,any bs
connection pattern for electrically connecting each of the spiral wres to
anot her one t her eBFoviadhc WigespPypaided condtherimmdatdpgodid® to the first
surfaces; bending the plurality.of flat-plate jnsulatjng film
substrates via thﬁ“%%m%ﬁ gﬁ?lﬁgeegg"t%bcg}i%lfq teg (S'ﬁeeflﬁi‘a ek . and
el ectri cal W conngqu#i ng either of at |east an outer circunferential section
or an inner circunferential section of each of the spiral wires to another
thereof via the connecdipigndid@cRssingBunit (¥) A4S ARIEsARGAE Bl s

equi pped with antenna, conprising:
received by this antenna.

A

5. An electronic apparatus equipped with antenna,
comprising:

15 a flat plate antenna {1) made of a plurality of
flat plate-like insulating film substrates (2, 3, 4)
stacked one on another and each having an opening (19)
at a center portion thereof and both surfaces, on at
least one of which a spiral wire (5, 6, 7) is provided,

20 wires provided on the insulating film substrates being
electrically connected to each other;

a watch face (32) disposed to be stacked on the
flat plate antenna;
an analog movement (32) having a shaft (31) of an

25 indicator hand, which is pierced through the opening of

the antenna; and

an indicator hand (41) provided on the shaft of the

This Sheet Has Been Re;
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an antenna (1) made of a plurality of flat plate-like insulating film
substrates (2, 3, 4) arr i i and connected in series by
connection pieces, each hj&ﬂmugﬂﬂnlﬂa@%ﬂgecond surfaces, on at |east one
of which a spiral wire (5, 6, ¢/) tiSs irded and on the other of which a
connection ’ﬁFQE or connecting each of the spiral wres ben#9,ilgs i S
formed, the insulating filmsubstrates being bent via the connection pieces
so that the insulating filmsubstrates are stacked one upon another, wres
provided on the insulating filmsubstrates being electrically connected to
each other; and a signal processinbsunit (S) for processing signals
recei ved by this antenna.

- 19 - 9. An_el ectroni ¢ _apparat.us ui pped with.antepna, .conpri sing:

a flat-plate ant 3y I3 dfaﬁdpfﬂgi f$€ %h°%q epVS?E-IF?%FInsuIating
film substrates (2, 3, 4) arranged side by side and connected in series by
connection pieces, each of the insulating filmsubstrates having a spira
wire (5 6, 7) formed on at least its one surface and an openi-hg e
its center portion, the insulating filmsubstrates being bent| Y b &
connection pieces so that their openings coincide with one a ot her R
a watch face (32) disposed on the flat plate antenna so that g openi ngs
coincide wth a center portion of the watch face; an anal og
novenent (30) having a hand shaft (31) which is pierced through the
opening of the antenna and the center portion of the watch face; and

an i ndi cator hand nounted on the hand shaft of the anal og novenent, and
rotating above the watch face.
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