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1 RESONATOR MOUNTED I N A CASE | NCORPORATI NG A WATCH

MODULE FI ELD OF THE | NVENTI ON The present invention

concerns, generally, a resonator nmounted in a case,

and nore particularly, the incorporation in this case

of additional electronic conponents. Such resonators

are used in nunerous applications and nore

particularly in the field qf watch nmaki ng and

t el ephony. 5 BACKGROUND OF THE | NVENTION A quartz

resonator in the formof a tuning fork associated wth

an oscillator to forma tine base is known fromthe

prior art. In order to reduce the place occupied by

such a tinme base, for exanple for the integration

thereof in a 10 portable electronic device, it is

known to nount said tuning fork shaped quartz

resonator and the integrated circuit conprising the

oscillator in the sane case. Although these prior

solutlons reduce t he volune occupled by the tine base,
RESQF i EChiN A GASE|] y Tt IS {ATEHMODULE

of horology, that the available space rennins

insufficient to make a tinepiece of small di nensions.

15 I ndeed, electronic watches conprise a certain

nunber of additi onafIERDeOFrHiE INYEBTRONs t hat require

a second integrated circuit external to that of the

osci I n'heaneisemmpenMred:ohoemb;sgphemﬂyl actesbngbesmow!ited in a

e _necess aving two.integrated cirguits.
GRS r0S PHRGS <aBuieYaflus 1B logarmpRIan TR oI s Y additional

bt&%@nid‘b&&P@h@ﬂsC 'S"u@H' feSohatofd \pe L%Hui?lyhﬁﬂie?odsobpﬂlfcatlons
the avail able space in the -2- watch whi ch neans

and eerei najﬂ@ui@rlwml tbﬁ@elst ofiwiatch amaking and delephemsse and
t heref ore undesirabl e manner; for obvi ous aesthetic
reasons.

BACKGROUND OF THE INVENTION

A quartz resonator in the form of a tuning fork associated with an
oscillator to form a time base is known from the prior art. In order to reduce the
place occupied by such a time base, for example for the integration thereof in a
portable electronic device, it is known to mount said tuning fork shaped quartz
resonator and the integrated circuit comprising the oscillator in the same case.

Although these prior solutions reduce the volume occupied by the time
base, it has been shown, more specifically within the field of horology, that the
available space remains insufficient to make a timepiece of small dimensions.
Indeed, electronic watches comprise a certain number of additional electronic
elements that require a second integrated circuit external to that of the
oscillator incorporated in the piezoelectric resonator case. The necessity of
having two integrated circuits and thus two substrates or equivaient for carrying
these integrated circuits involves occupying a lot of the available space in the
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SUMVARY OF THE INVENTION 5 It is one of the nmain

obj ects of the present invention to overcone the

af orenenti oned drawbacks. The present invention

therefore concerns an electronic watch according to
claim 1. Indeed, an el ectronic-4nal ogue display watch

i ncludes a notor for driving the anal ogue di splay, for
exanpl e hands, so as to display tinme information

provided by the tinme base and transmitted to the 10

not or by neans of the control nmeans thereof. This is

why the electric notor control neans of the watch

Azch \WHIEH édes FRPessiAg thEa/dNirfe St theNl@eF ii®hn excesse and
advant ageous|ly integrated in the same circuit as the
dherefare updesirabie enannes;for ebvious aesthetic eeasenat i on al so

has the advantage of reducing the |length of the
connections between the electronic el enents of the

wat ch and thereby 15 reducing, to the sanme extent, the
sensitivity of thSUMMARYaDETHRD INVENTHAN

interference. This reduction in interference thus

al | owlt isranenatf the maimobjects of tiey present damntion toravercome the

sitive t uch intectference, , and thus reduces the
SfEmentSacd Siaibackt: TR Brosent “Bredto fheliEcgppcems an
efectionicwhtoh a¢ddréing Rbas&iny it Nthdeedaanefé@rdric aadilogaeddisplay
immunjty to disturbances. Advantageous 20 enbodi nents

Maiten ingludesn eotorder drwng dhe Analegue idisniay. fesgxample hands, so
QE%'iéj)TéﬂNﬂ?ﬁ?ﬁHﬁa%‘?‘ m&g e fidR! ﬁs%sarﬂf‘ﬁansmittgd to the

advant ages o e present invention w appear nor
oratar by rogans okt ngntrélemeans dheragf. ddtisid wity the electric motor

i ption of .enbaodi.ments of. the 25 invention de .
BRI BleaRs BRIt Bf% Syltin S, e’ B 5%, efRseh] JRvention,
adyarthgetusly intagrated ircthangdnge icliciih s lthe oScilldtoB il thelresbnator
a SChiE%tl c view of an electronic watch with an anal o

/ g

&?%%I aE%'HF'@I'P @]3@ dasnthe: asvantagst obredysing the dengty; of the
EbSrERions! Beﬁvéélne"lhé hél‘élﬁ!ﬂ@nighgle‘rﬁ%té’foﬁ thé'SWwatch and thereby
containing the time base an

reducing, to the same extent, the sensitivity of the oscillator to external
interference. This reduction in interference thus allows the watch to work at
high impedance, more sensitive to such interference, and thus reduces the
general power consumption of the electronic circuits of the watch while
preserving an acceptable degree of immunity to disturbances. Advantageous

embodiments form the subject of the dependent claims.

BRIEF DESCRIPTION OF THE DRAWINGS

Other features and advantages of the present invention will appear more
clearly upon reading the following detailed description of embodiments of the
invention made with reference to the annexed drawings and given by way of
non-limiting example in which:
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the notor control circuit; 5 Figure 3 is a

cross-section along the line A-A of figure 2; and

Figure 4 is a schematic view an advant ageous

enbodi nent of the present invention. DETAILED
DESCRI PTI ON OF THE | NVENTI ON 103Fn accordance with a

first enbodi nent of the invention shown schematically

in Figure 1, the invention concerns an el ectronic

watch conprising a tinme base forned for exanple by a

pi ezoel ectric resonator, such as a quartz resonator

1, or even a MEMS type silicon resonator connected to

the tedlay SIs(% séhemiatic ldi% 35f &n \UNOGForid WPitkh Iiith an analog
connected to a frequency Ivider circuit 3 to
alispaynacdordingrikiong embadimeot/oftbeiinvantioor t he wat ch so

as to indicate the precise tinme. The output of

f r equé&igure @i ig iaddew ¢thnoagh the topsofca case tentaining thedine base and
q&rcuit 4 for an Flectric notor 5 for driving the gear

t t

& MMdor GRRtrL AEGHE here, rotati ng the anal ogue display
" CEIGHR.S f aorsssedtisaloRg i iRt Auh g e d: apd

seconds. One could for 20 _exagPll e use a steppi

ng,.
7ot or FIGUE ot d8nd SAEBIAIC WaHnan, adyarageys STPiment, of the

Ent ilvengBA. of a magnetised rotor, a stator with
ﬁg%mlagnetﬁlsc perneability to formthe nagnetic

circuit loop and at | east one coil whose function,
when it is switched on, is to create a magnetic field

i th t at i } [ t
whose pol ar BT AED AESCRIPTRON'G THE INVERTRNRITE

inth ' T h G '

ot or Ty Segaiadee’ Wi b Frgtonititaihenf 4, theClnveifion shown
rsehematisaliyorih r figueel By thes imeationoconderpssani etecinodic watch

Rotirsino § e Basiieimed o exatiole by avierelBy8 Tsponafor, such
Rt P quaity FBsaatdof, GXaVEH § MEMPrypRasifcont RIZBhAr BhAkcted to
in order to obtain a two-directional notor all ow n

the temmpalst of 1o osgillator @ whosetoytput s coppepied tena frequency
divider circuit 3 to obtain the working frequency desired for the watch so as to
indicate the precise time. The output of frequency divider circuit 3 is connected
to a control circuit 4 for an electric motor 5 for driving the gear trains, not shown
here, rotating the analogue display means, such as hands 6 for providing the
time indication, i.e. the hours, minutes and possibly seconds. One could for
example use a stepping motor, in a conventional manner, also called a bipolar
motor, formed of a magnetised rotor, a stator with high magnetic permeability
to form the magnetic circuit loop and at least one coil whose function, when it is
switched on, is to create a magnetic field in the stator which is thus converted
into a magnet whose polarity depends upon the direction of current in the caoil.
Thus, the control circuit 4 of the motor provides a current that flows in the coil.
The motor is controlled by a succession of positive and negative pulses spaced

by a power-interruption. However, one could of course use an other type of
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backward direction. Advantageously, as is shown in
Figure 1, oscillator 2, frequency divider 5 circuit 3
and electric notor control circuit 4 are al

integrated in a single integrated circuit 7 in order
to reduce the space occupied bydthe el ectronic watch
conponents and to reduce the el ectromagnetic
interference in these electronic elenents |largely due
to the length of the "wired" connections between
elements. It will also be noted that this allows the
nunber of external 10 connections to be reduced to

Anotyr, fUeh A FdredeharRple®) BNb- dhﬁs@@'té@dmé ImGtor i ofd%ﬁtto obtain a

two connection termnals are nor nal 'y provided for
dwe-direational enotor aiewiog the time ofdhe wateh setindhe fagward and

&,Q?kdvg}de‘géeaciilgg circuit, two nore for powering the
Cl

rate rCU|t andflnallytvvofor controlling the

out o1 A0VEnEopBlY. el snd I B P T saE0E 2" bguguoy aivider

icirtgigrntagd electio matod cohtrol wiiciint4e akatzlid lrﬂégr@téct m a single
connectl on termnals which are al so used as

duagrated CEWl fa)ns orderctor (Reluce dhe shack ?M%P{ the electronic
W%ttd}?%rﬁd?ﬁenfse%ﬁﬂ%ofeo%eg h@eelb{?ﬁ'&ﬁééﬁ@tf& friteSerehcarif these

arranged only inside the case. coul d nonet hel ess
@iﬁ@trgalceﬁéememmgafaelyddue riouithes langtangédhgeémmd egemnections

Beficen semititt, RAEHER At hotbgdRREIS aliths, e himiBer of extemal
ponadctibnb\to aaqomde:bedauromty fousiinstéad Mae@t inThermali time. In fact,
i dea consj sts in furth reduci

he space
5UG Gonaaclsy terRinals 8tk PEHNENEPIoVHed-Io0 exeas Jas fesonalor, two

ﬁﬁd?@rfdroc&ﬁ\e%ﬂon'fbt %%l‘é@ré&b&%ﬁ&ﬁtﬁtw% mo¥e for powering the
advant ageously arranged in the sanme case 9 al ready

indegrated cirguit rﬁyld Hea |twgofare@qntm’sllnge§amm@pr 1Herssi gely four
ié}ﬁn“\ﬁ{s %%aﬁgces-ga %ruﬁﬁagetﬂgnéas%f thgtﬁ%r gﬁ) legl'ml{lﬁls of the

Cl rcui i N TEeso tor case 9 not only I'm Ssé
imegratext cmledndbyhat\ho drftegtathes elrmjmmmgctlom semeinalsawvhich are

chcae t al 0|ncre se e protection
Ao ko hrie! SeyETinaR. Hi Mg Bubtalion taaiiels bawgen the
‘Pé!dﬁﬁtdroaﬁ&Qhé/ fiﬁt\égﬁdt@ﬂtcwcﬁﬁrﬁ‘récéﬁ%daabhﬁ ;hsrd\e.-em% Edse. One
various elenents inside resonator case 9.
could nonetheless use several integrated circuits arranged beside each other
without however fully benefiting from the aforementioned advantages.

Integrated circuit 7 is powered by a power source 8 of the watch.

The main idea consists here in further reducing the space occupied by
the electronic circuits of the watch. In order to do so, integrated circuit(s) 7, is
advantageously arranged in the same case 9 already used for casing the
piezoelectric resonator 1 inside the watchcase. The arrangement of integrated
circuit 7 in resonator case 9 not only optimises the space occupied by all of
these elements inside the watchcase, but also increases the protection of the
integrated circuits against any external interference owing to the very short
connection paths between the various elements inside resonator case 9. An
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-5- exanpl e arrangenent of these el enents inside
resonator case 9 is given in conjunction with Figures
2 and 3. The nunerical references of the elenents
conmmon to Figures 1, 2 and 3 are identical. Figure 2
is a top view of case 9 contai+®ng piezoelectric 5
resonator 1 and an integrated circuit 7 conprising the
electronic elements of the watch. It will be noted
that in Figure 2, the case is generally made of

par al | el epi ped shaped ceram c material conprising a
nain part with a bottom and sides, and a cover, (not

e Gftan v\g?ﬁﬁﬁf of Hhdse 8RMdMY NG résoridtor c§§é‘@pisegwen in

by vacuum ding or any other appropriate neans

cbtpinatien withirdgures i2amdk$enbly. It will be noted that,
advant ageously, the cover is made of glass so as to

al | owTheeunerimahteferehces obtheyelements mmm'os\dbyF igeteast, @dand 3

\%Kc? Liﬁgﬁ@%al O{l]]:igelgtacgnfsgég t(?ﬁl S |§\§§Bﬁ hq%r&ge (c::gllitlaYnlng plegdelectnc
feddnator 1 ahl-amptegmrdd tivast F{Ocﬂﬁnﬂfmﬁ?(thé lefdctonic elements of
i nhibition or fine adjustnment conventionally provided

the avateh, 1| willi by noted &halcin; higyreid: the %ﬁﬁeua geneally,anade of
E p%eJ EREPE E¥raniic ﬁ@rt%ﬁcé‘ﬁgf‘slhg ‘j:‘)a?t W|th7a bottom

Il ezoelectric resonator
and sidest addi a ¢over,mimot plaaWn)oﬂ‘ort hermemalinsmlmg case 9, for

resonat is preferably a uaLt z resonat

PEATIE By vinfins PRI b arh 2l 35ERARGR, s fo obtain a
héﬁﬁeﬂ@aﬁﬁmwsn Wikt el rioté@%a’.towvama?é\éuw thercovems made of
groups of electrodes 12 20 and 13 allowing to sub{ ect

glass50,8s 1o apwdhe resanateryfrequensyderbe pracisely adivstadoby laser
BheE Ahe- ha8 'h@ﬂﬁeﬁheatllgeer \ tf S%ﬁ:thoh tﬂadadvantage of

|nte rated circult ar e means of
laubdm@lhe odiffistiltito-implensend pﬁurn:ﬂoam dofaloecﬂlalolr eihibMiarh o fine

RONSHERH SorRaPERhaIB prlicBEerit) W6ic 080 AR bSsh in, prder fg adiust
tenrbsohator flequBAcy. 25 Agai n considering Figure 2, under
case 9, there are four connection

As can be seen in Figure 2, piezoelectric resonator 1 and integrated
circuit 7 are mounted in the main part of the case. The resonator is preferably a
quartz resonator in the form of a tuning fork whose base 11 and vibrating
arms 10 comprise metallised portions which form two groups of electrodes 12
and 13 allowing to subject the arms to electric fields in order to make the them
vibrate. The connections between resonator 1 and integrated circuit 7 are
preferably made by means of holes 22 formed in the steps 17 and are filled
with a conductive adhesive, or any other appropriate conductive material,
ensuring the connection with the conductive paths.

Again considering Figure 2, under case 9, there are four connection
terminals 14 and 15, connected on the one hand to the exterior of the case
and, on the other hand, to the interior of the case. Inside the case, these four
connection terminals are connected to integrated circuit 7. Outside the case,
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termnals 14 and 15, connected on the one hand to the
exterior of the case and, on the other hand, to the
interior of the case. Inside the case, these four
connection termnals are connected to integrated
circuit 7. Qutside the case, -66-the two connection
termnals 14 are connected to the power source, shown
in Figure 1, in order to power integrated circuit 7,
and the two other connection termnals 15 are
connected to the termnals of the electrical nptor
coil, to provide the coil wth positive and negative

The f\ké 'cBnHéU:tﬁﬁslerﬂﬂng% hly e c%ﬂh@%e& Ll?;th% );/)Ba%)r/ sopirce, shown in

connecti ons proposed are propose
frigurei hiiniardericappwer integratethcirtuik énape thenywwa;therf connection

TR 18 e donrheffit dng Jeqhifls: L RME Ftyal mBignason. to
poovide thed boil hithopusitivngnd negstiveéletie pméw It RATRbE indted that
ermnals to be connected to the nbtor coil on_the

& EPNRRAIIONS TEPaSRH are prRRSSSHGRAY YLl (PN Tiing Apample
hAdanat likewisy, Pg%} 5\%%9 h%‘gﬂ ?ﬁ g\go?é&ﬁ‘nnals of the four

integrated circult on the ot
&Qrmmaimﬂngnd tifetonbe @onveatetiHe thetmwerosumee on theione hand,

SRS 1G5 AL e PR e 3B on e
omquha‘ndng' hehese bf thesbasar eanhddtion tetminalsom™ aad 15 for, on the
B3R AR RARfaT gL IEB e BN A P 11, PiRE Band for controling

ﬁiélh‘ibﬁ)revlé %é‘n‘i&&' ﬁht@i‘@!rbtﬂf‘ﬁitézcﬂgteﬂqh |ﬁtb Pated 8RELIP? provides
along the line A-A of ur e As can eseen I n

A onple and rcesanast @plUIIOHSVI@rdthQQ ofya &igle ngse O compnsgng the
h
e i, RS UK ARURS KA I (REBRCHRB0 P B Fobus

apainbbsarionks dléctromagmeticinterierdnozor r espondi ng
conductive pads 16 provided on steps 17 of the bottom

of caFigufe Bas apnediahaNdBngifudiesiuredsedtionyRy the line A-A of
rated circuit 7 arran%ed in the bottom of case 9.
Egur % ARHIFANDR: SRl Flgwe Barpspnater fiig peunted hyewelding or

SoRIRG e Rt P BRSO 83 o rous o
elestrodes) 12iand 13 located on the base of the resonator with corresponding
conductive pads 16 provided on steps 17 of the bottom of case 9 for positioning
resonator 1 above integrated circuit 7 arranged in the bottom of case 9. As
already mentioned in relation to Figure 2, the connection pads located on the
base of resonator 1 can be connected to the integrated circuit 7 for exciting the
electrodes and causing the resonator to vibrate, via conductive pads 16
connected to holes 22 formed in steps 17 and filled with an appropriate
conductive material, and then via conductive paths 23 (see Figure 2)
themselves connected to integrated circuit 7. These connection means (16, 22,
23) have the advantage, on the one hand, of being very short and, on the other

hand, of reaching the bottom surface of integrated circuit 7, namely the surface
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el ectrodes and causing the resonator to vibrate, via
conductive pads 16 connected to holes 22 forned in
steps 17 and filled with an appropriate 25 conductive
material, and then via conductive paths 23 (see Figure
2) thensel ves connected to intégrated circuit 7.
These connection neans (16, 22, 23) have the

advant age, on the one hand, of being very short and,
on the other hand, of reaching the bottom surface of
integrated circuit 7, namely the surface -7- that
receives the connections. It will be noted however

tthat réddipss e cdhhectiong! Ut Mﬁ’l[‘fbec Abled RBweDY! me&h@ suitable
those skilled in the art. The connection between t

i solutipnstaouic-be envisageriby thosexaidleddn the atthe case can
be achi eved as shown in Figures 2 and 3. In fact, in
this ehenpornection deetweeritbesntegated 1drcaiteamd dhe mtenor of the

LGN RASH Bl THE 2,303, o1 b o

aamdectionse stpdd 8 odrep aitovided,( %ﬁd&aﬁlﬁébes@) Im@emour&femeath
case and filled

20 passi.n E h the bottom of

'Pﬁ af{ee &ﬂew ? icpBneciad 4o ganpactign tﬁﬂ?'"@i%b"r agg JSo¢ia capductive
TRy of s TR Bk Higufts2) BRE Mol 26 daisSingXiduih the bottom of
casau8tand: filledhewith @ radualive adhesivee @1r bt a@inyc othes cappsopriate

ofp,t h S 4
parp I'C &hre 'I“)%ieg \I/a gag@&%é Z‘r%egdi ntlo%%lgg‘r'\'g%pﬁasq% c?rmeection
nemeals Tareht 5 cthe cbnductivehadHestegstonigles Mhe disstrival connection
t fel ab%g necti on between connection termnals 15
I\Vﬁﬁi gdﬂs Cq5%se 9, corresponding to 15 the
outpu terrqéﬁls of the notor control circuit, and the

mot or Fire QWVE AvPafticaatly; ee\r&magﬁoqsr@mpemweac&ﬁ»adlng to
ﬁﬁ@%‘réé@lt%@ﬂlbhcﬂk |Htfbﬁl%z% %Bﬁ'\b‘bﬁ rEREHE is i onnectlon

connection termnals res t e pr oper wor ng
between pemrction derminals ﬁhUQﬁrmd MO T210f casef a,rcotrr&spondmg to

45 Sliup ARl of ok el VAP PEER apf RBIIRR! col B atow
transmission of the positive and negatlve electrical pulses via one or other of
the connection terminals, which ensures the proper working of the hands and
thus the time indication for the watch. Moreover, in this advantageous
embodiment, one of the connection terminals, for example MOT1 for
transmitting positive pulses, is also connected to a switch activated by an
external control member of the watch. Activating this switch biocks the motor
control and thus interrupts the time indication. This interruption is necessary to
allow the time of the watch to be reset. Preferably, the external control member
used is the stem-crown. Thus, as for a mechanical watch, the user only has to
pull out the stem-crown from the pushed-in position 1 to the pulied-out
position 2 in order to interrupt the time indication mechanism, the switch
passing from its open position (position 1) to its closed position (position 2).
One of the advantages is that when the crown is pulled out, the switch is then
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20 transmtting positive pulses, is also connected to

a swtch activated by an external control nenber of

the watch. Activating this switch bl ocks the notor

control and thus interrupts the tine indication. This
interruption is necessary to a8Fow the tinme of the

watch to be reset. Preferably, the external contro

menber wused is the stemcrown. Thus, as for a

mechani cal watch, the user only has to 25 pull out the
stemcrown fromthe pushed-in position 1 to the

pul | ed-out position 2 in order to interrupt the tine
'cBHHE&WeoéhmﬂWt&r%te&é‘%@‘é’tdp%@d \Dﬁéﬁ'dgewgfdbﬁhb&ﬁon terminal
open position (posit to'Its closed position

(M)@M tto ba sn)ared mtboutfarthfwultmandgm; comnedtion anangentest to be

t ' - 8- duct
TR Mot s, e ok b, b Clh oljng M HRHn the
@Perefid, andistsppingthe Mdldr érwtHecothleahand Vurtehempoamw exclusive.
difficul ty and the connection arrange

to
filuehar rasisioc ean he, pepvided on e sige Pﬂe .tmna'on the switch
BRhE&AEH 1BY% tr@ﬁ eﬁgo tlﬁh?o Pé\ﬁen'i‘adﬁg ﬁBi'oﬁtb%BﬁééPg the two
the notor on t rete ra y excl usi ve.
Bur'lmms o to emnyobcolhannbm phe)mt@wat cirguit, whitgh ayoigds dhe use

L ] b
88 bl bl SRERRRLEH, 5 RoBBAF ERRRRy coul e 2
fpmahtbu.ttm or atnty ot mécheamismm Swithn Swb npdditiorisnthag raanedasily be
cuit, ids the use of the aforenentioned
@QQY@PQPY tﬁ?ﬁ’é?h%ﬁ"?éﬁmht he control menber coul d be a
push button or any other nmechanismwth two positio
that #awilldeselegr B@t vagoys altgratiens vy "PR@VGEIQ"‘%FV‘PRE* to those
‘@.@HIEB in! the Yt lcahené 'Rade ttﬁ%e‘(%rnbﬂ SerAbdfehtOBP Y invention
nprovenents evident to those Skl led 1n the art can
kdesamaﬂ irothehpresent descrigtiond without departing fram dhe issape of the
descr.i be resent esc i ption, wthout
&@ﬁﬁWPPﬁ%rp?%hVSWgaE@%ﬁﬁj B %%e invention defined by

t he annexed clains. -9- CLAI M
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1. Electronic watch conprising an electric notor (5)
for driving analogue display neans (6) and a tine
base (1, 2) including an oscillator 5 circuit (2) and
a resonator (1), both nmounted in the sane case (9),
characterized in that said case9further includes a
control circuit (4) for said electric notor. 2.
El ectroni c watch according to claim1, wherein the
case includes four connection points (14, 15), two of
whi ch (14) are used for powering the 10 oscillator
circuit and the electric notor control circuit,
characterized in that the two other connection points
e used for controlling said electric notor. 3.
El ectronic watch according to claim1 or 2,
characterized in that the oscillator circuit and the
electrlc notor control circuit are integrated in the
sane 1i nt Blacliosie avateti corppnising 5am . elBckts: Moeioe (Bt N dnvmg

3ol dsbllyCHARFS ey AL A°HRE! B 1, ol oo an oscitatr
rurcmlul(Z) (@ armag@oge(mpmothhmomeq:])um Id:het lsame case (9),

cillator ci nd t the electric nptor .
Ehhtackinzen, &, fhet s S5o Jiabets ouileson canynh crodit () for saia
Qesdtfiepmotdrt or control frequency. 5. Watch according to
any of the preceding clains, characterized in 20 that

it fur QheElécﬂ‘éhiéd\ﬁétcﬂna@eHr&h?% AR 10 WHERERSthe dseBcludes

on one of the two notor con connectl on poil nts
fonmTegnnestion goints di4.up%), ttwe ofl whichi(d4imare used dat pewering the

S RO A Y e SR 00, DRk ot e
dWasther@oanedtich painish@b) hlecusezisfon abutrolling shidesiectric ynoter.
adj usted by |l aser through said glass cover.

3. Electronic watch according to claim 1 or 2, characterized in that the
oscillator circuit and the electric motor control circuit are integrated in the same
integrated circuit (7).

4. Electronic watch according to claim 3, characterized in that the
integrated circuit includes a frequency divider circuit (3) arranged between the
output of the oscillator circuit and the input of the electric motor control circuit
for providing control signals at a desired motor control frequency.

5. Watch according to any of the preceding claims, characterized in
that it further includes an external control member acting on one of the two
motor control connection points (MOT1, 15) to interrupt the electric motor
control.

6. Watch according to any of the preceding claims, characterized in
that the resonator case includes a glass cover and in that the resonator
frequency is adjusted by laser through said glass cover.




