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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 of, watch nmaki ng and

tel ephony. 5 BACKGROUND OF THE | NVENTI ON 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

sol utions reduce the vol une occupied by the tinme base,
| REGONMTOR MOUNTEIDINADASE INCORFORATING AWGATCE MODULE
of horology, that the available space renai ns
insufficient to make a tinepiece of small di nensions.
15 I ndeed, electronic watches conprise a certain

nunber of additional Fig ecHrFortie IRVEREMOR that require
a second integrated circuit external to that of the

osci | | gh&Tpres&mr iﬁQéﬁﬁcﬁfj cbﬁcérh@ BRE&MY L ! fésﬁgéﬁﬁ%@ﬁrﬂéd in a

case. The necessi ty of havi ng two In egrat ed clrcults
afdse hasdt more upaticulady, dne elqaomraimn fior thisirgasengf additional

| BERoh SHPBOGS, b RabUBHShe TRGHPY, Aidrd® aBbicatons
i and memgariidmamhune field éfhweatchtiaiing andteleplense and

t heref ore undesirabl e manner; for obvi ous aesthetic
reasons. SUMMARY OF THE | NVENTI ON

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 equivalent for carrying

these integrated circuits involves occupying a lot of the available space in the
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51t is one of the main objects of the present

i nvention to overcone the aforenentioned drawbacks.
The present invention therefore concerns an

el ectronic watch according to claim1l. |Indeed, an

el ectroni ¢ anal ogue di spl ay matcg i ncl udes a not or
for driving the anal ogue display,“for exanple hands,
so as to display time information provided by the
time base and transnmitted to the 10 notor by neans of
the control neans thereof. This is why the electric
notor control means of the watch are, within the
scope of the present invention, advantageously

i nwalghatdiich means insreasing dhe tvolme tof theclattentivrari excesse and

acl SKT o8 OnesiabE FiaphBdof Gatbl Bp&hiflc RBBsheC i ons

bet ween the el ectronic elenents of the watch and
thereby 15 reducing, to the sane extent, the

?lﬁl?ii ? ie\r/iﬁtheOf Thi's $@&{»'E%~§8°6Fh‘f1ﬁiiﬁ\?¢&ﬁi%e thus
Cenei 11 b OBeclcthel mAR PBREIS. 8 i EreselL TNEBBRS atercome the

gealfetheRRIRId CREBWHEBKS. OThef pidaBne!iIRGEARIN Ehérefdidi Edncerns an
of the watch while preservi ng an acceptabl e degree of
n

i nelgelreRiciwatgh aaagerding ée claial hntndgeduan electeonio @halogue display

peeleeBi 8ol e M REE R HRbiofLE dbtay BiErample hands, so

addsata dlgplaydfme lirfopmatiempravideehiby tie Umblbasprmrmnrmmttted to the
cl ea I y

G BBlarhl B S oaceantin Siears Histedts This, By, theglectric motor

Wi ddhtlfdffrﬁé@rﬁ& ®f tthe LStcANARX QMtHIR ANk n.ﬂﬁ)pénéf He/ %Peél%ht mventlon
way of non-limting exarrpleln whi ch: - 3- Flgure

a advretageausiy @wgsateénnéh%@amclecmta@% thenpsaillatar mntaedgsonator
S SSEHES 4, H8 FERTb5, Hie  0r of
cmpntlwrgs tb&iweenath:eaﬁec;t@nc td!lenmntsarofcdm rwatch and thereby
C'r%ﬁtﬂ:ihb, 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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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 ment of the present invention.
DETAI LED DESCRI PTI ON OF THE | NVENTI ON 10 I n accordance
with a first enbodiment of the inyention shown
schematically in Figure 1, the invention concerns an
el ectronic watch conprising a time base formed for
exanpl e by a piezoelectric resonator, such as a
quartz resonator 1, or even a MEMS type silicon
resonator connected to the termnals of an oscillator
2 whose_out put is connected to a frequency 15 divi der
ci rcui t Figui® i & pchamaatip view of fare @legitnie satel withoan analog

t hg i aTe ecise time. Th
ouBiHRbePRIAT ) Bne EREoEEhEnd oInPIRERREN. o o od 1o

a contr ' LT, t [1.C t . .

G vi ot OHES 236h Ve tbudfafe B oA Gntiliplfl ing time base and
antdeagotordiogfrobgiromitans, such as hands 6 for providing

the time indication, i.e. the hours, mnutes and

possi bl Figarcdisla crédsesextioh Gldry theQirexambEfigise 2aand
stepping notor, in a conventional nmanner, also called

a bi pol Rigurgmat ¢ .a senemetiofviewmag nadv édisOembadiment of the
stator wth high nagnetic perneability o formthe

neRfie8eNtinveatian.t | oop and at | east one coil whose
function, when it is swtched on, is to create a
magnetic field in the stator which is thus converted

into a magnet whose Bol aritY depends upon the
direction of BETANEDDESGRIRUON OFTHEUNVENEQMNNL r ol

circuit 4 of the notor provides a current that flows
i n t he lBoidccordange nwtithr 8 sfirsb nemblodiroenty of dhe cinyention shown

sk O 1S GRSt ap  egtamic waten

arcarhiging apiimefbasé-forméd for examiplashy alpi€2ciigdtic desonator, such

t wo- phase, st epping notor in order to obtain a

£ R 81 GLECE T6RBRERE o P VPR A N@dﬁﬁéyw icgn ref@natat epnnected to

t Gh@etePindid) df Ndh ToREINBIN 2 ehodR@ ekt bis dedifdcte to a 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 coil.
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



10

15

20

25

Advant ageously, as is shown in Figure 1, oscillator 2,
frequency divider 5 circuit 3 and electric notor
control circuit 4 are all integrated in a single
integrated circuit 7 in order to reduce the space
occupi ed by the electronic watch, conponents and to
reduce the el ectromagnetic |nterf%rence in these

el ectronic elenents largely due to the length of the
"wi red" connections between elenents. It will also be
noted that this allows the nunber of external 10
connections to be reduced to only four instead of
eight in normal tine. In fact, two connection

t eMtarasychias fosrexample @ two-phasd stepping motgr irherder to obtain a

o PRER Sbtonil ot 4 s LIRS S ¥ whtrigtos SHTRHRR ffpard and
anbadiowand Idirettien.f or controlling the notor. Here, only
four termnals are necessary outside the case, the

two povkdvantigedis f» & istdhowkbini Figaay ! 8ScilatbE D] freéunéhcy divider
t he t\ﬁogl ntegrated circuit connection term nals which

ar@roul; 3 ang RIeelsC iHokar eontfelofirqull di aeg &Il mtrgratgd in a single
eXiftelgPdtedcik&Hit Ty Al &rdQFttéS"eréautE@?he rs%%Eéla& pﬁldb\g tiﬁe electronic

| ntegrated circulrt are arrang ed onl y 1 NnSi
Oriatch ofenrtlptmmds ranckée reduc%mmctrmm@ramemteﬁereuce in these

ggén &ﬁ'ﬁ b%%tfﬂéﬁ@i% rﬁﬁ"‘ %.% Eerﬁﬁv\ﬁfy S 2 § connections

| rhedweean eeﬂamentsulttwc'ﬂ also pewmted! that thisnaliis m@UﬁLﬁﬁb& & external

t he watch. Q%ﬂea consists here in furt
re‘iﬁ’GEFﬁ@‘ls‘nE’ g%é%%“ PRl feyr inglead.ofRightyin; QOme“ time. In fact,
CitiveUdnheefioh "B@rn’ﬁ’ﬁ&l%harem'brﬁfa@lg Tor&Adeq fép?ﬁlﬁlﬁqeﬁ{ea?;e%@nator two

circuit(s) 7, is advantageou arrange e sane
cdB@reo forl conagctiosedo fibe intedrated ieircuipi dyoeneors ot powering the

f
| TREORHEA cusa B Aty Rh 1EE SBnirdiRa SR BRAGT Vi, onty four
opennnmalssatdmespasmyoomsmeemdmaeéI thed twbhmeeltaﬁﬁnéls of the
i de .t he, waj ut. al so i ncreases

13ebGed st @H@afﬁﬁﬁwedpmee.q'rewtt@naesu%tewls which are
eﬂstf Gsdd a@trﬁﬁtf)%@ﬁ‘l?ﬁ tahingist Q'hbhﬁroV@)(thaﬁ&Pférmlnals é)etween the
connecti on paths between the various el enents | nsi
r 8 Ater apd dbeontegiated. circuit are arranged only inside the case. One
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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exanpl e arrangenent of these elenents inside resonator
case 9 is given in conjunction with Figures 2 and 3.
The nunerical references of the elenments conmon to
Figures 1, 2 and 3 are identical. Figure 2 is a top
view of case 9 containing piezoelgctric 5 resonator 1
and an integrated circuit 7 conprising the electronic
el enents of the watch. It will be noted that in Figure
2, the case is generally nade of parallelepiped
shaped ceram c material conprising a main part with a
bottom and sides, and a cover, (not shown) for
hernetically sealing case 9, for exanple by vacuum

wePXAMBlEATangeme el tigsecpements inside resoraitoratasen 918 given in
neERhGiR I Rlalred 2 afilid, De noted that,

advant ageousl'y, e cover 'is made of glass so as to

al l ow t e t recisel | ust ed

by | aseite AEREREeErbAL A e clorhEo iudnfo FigufEh T 2 ana 5

\é\m?h idelmicah el_'-"@dlrmrﬂ ag e? ofop ¥iew d‘if? @aéél_@,?l containing piezoelectric
ifficult-to- ement. functiopns of oscillator i

i ﬁPBP%J‘i"BH %?4 an'E{gegé%ﬁeng'f%'HtPGSWPéﬁtﬂgoHlﬂ elechpais elements of

prtherwhehCllowilnBet hste8a@@t iin MR 2t hétdadatis %é'hér&ﬁ’y made of

resonator frequency. As can be seen in Figure 2,
pi R&/8kglepiped shaped maramici maiterial wosprisingla oaincpant with a bottom
ar ed,d [ . _The. .
Pl R ald o BEVERS) ok Yoy P iiRicaly Seaipg case 9. for
f caxamyfle sby wacogmf erdiding osre ahpsethéd appdopridte aineags to obtain a

i 111 sed i ons. whi ch f ,
o et BYEBRY iR be hafea Bat AR tadRongiv e by ds made of
t hfasy $& abGoedloW tHeCrelsbRAIBP fiequehélfio b ﬂf@&i%eigﬂ%‘djhé‘t@ﬂ‘ by laser

vi brate. The connecti ons between resonator

i AEEr E@e&a%q’ Magi been fasmegcaliye saaled, whieh yasihe advantage of
h@v@ﬁi r i i L e fi . i L.h.a .
conduc':ﬁvtiélga es"lh{/ltg , 'h?rlérg%@s of%%%tgﬂgpg’? o%gr(%'l!'ﬁttg'd inHbltnor fine
c adiustmentconvantionslly peovidied priort toeclosingethei casevintdrdentd adjust

c ti aths. 25 Again considering Figure 2, under
cg@%%on%&éﬁ@%egc¥‘our connection termnals 14 and

igs ecoﬂgegatne%eogeénh?n ?—'ri1‘t.'§eun:gaE,dpitegm'gItt;.-t(:i‘tari%x;e(:érolngtroro%c atnrt]:leintegrated
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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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,
-6- the two connection termnals 14 are connected to
t he power source, shown in Figurg 1, in order to
power integrated circuit 7, and the two other
connection termnals 15 are connected to the

termnals of the electrical notor coil, to provide
the coil with positive and negative electric pul ses.
It will be noted that 5 the connections proposed are

proposed only by way of non-limting exanple and that
| i leviveeconnectian tefmiaiatset hare mennéc:ted:to ¢imo pgivef soutcen shown in

eﬁ{ﬁk@? 'gznflén{q{etogﬁéj\vé?r g)g(ig %ﬁcltﬁth %pé%g\ao othey connection

thmmmmtﬁsearer eoRhBLERE (LS Tetinale &etr@al&.@ﬁ&@ rhétor coil, to
he mptor coil on the other hand. The use of these

f obfovids-thegailowith eositivel andi negativeiglectsic pulses: Hewilobe msted that
h
afhe EUMRICtiBSs F}Fzﬁﬁé%ﬂegfeagﬁ%oo%b& QHIY byﬁgg%o A r{olﬂq"ﬁ@ H@ fexample

hand, for cont tor via or
ci andithat likewige aby wayrofialteomtine eitl iscénaught fot two termieals ofithe four

Si ol n.y e use of a si

o el 4 P 26058 Ebhibubl 3o WS plier Seufes Iile gpe hana,

ci arxlithie, twmdthet rérpaitiig tireiials tebe dohnééteﬁle!ﬁé motor coil on the
‘%h }'@n ous el ec roma netic interference.

The Wegiofthese f Hrefnneghion terarinals- &bew 3% for, on the
aI &f&héﬁtﬁpbh@ﬁn@tlﬁe Htegratdt' Effcit, a@ﬁ cﬁ?ﬁgb&héﬁ R&nd,Yor controlling

gure 3, resonator 1 Ts nounted I ng or
aum@tov\maﬁha rootod @ontrobmm:mtelstegeateden indegrated omctpta'dsprowdes

i b Pl oS e

c dimoe diaise eanh dise Ifiofor codntiet cireuitt ane il i efficidit di0éé dtnis robust
of case 9 .for @&fltl oni ng 20 resonator 1 above
vagoys elegiromagnetic infedfereicehe bot t om of case 9.

alreadé nentioned in relation to Figure 2,

th
connectF PHe g2 medianand jongitudingh seossrsaction alang thP line A-A of

- caglhe Eoﬂé‘%hege s@ehA nghl?ﬁaw&im‘éidrol"'lé modritéd by, welding or

20

25

excliting the [ectro causi ng the resonator
vibending, with a wmmwemmau@ the connection pads of the two groups of

electrodes 12 and 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 refation 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



connected to holes 22 forned in steps 17 and filled

Wi th an appropriate 25 conductive material, and then
via conductive paths 23 (see Figure 2) thenselves
connected to integrated circuit 7. These connecti on
means (16, 22, 23) have the advantage, on the one
hand, of being very short and, on’the ot her hand, of
reaching the bottom surface of integrated circuit 7,
nanely the surface -7- that receives the connections.
It will be noted however that other suitable

sol utions could be envisaged by those skilled in the
art. The connection between the integrated circuit and
théhaixtauei\xes thie tbenedtians. (tawilb®eandiedviedwasers titatnother suitable

2 3. Inf . .n thi le, 5
%ﬂ E‘i’?’f’% ﬁ@@t%@n‘g%a%?‘{e%%ﬁ &'éﬂ'e 1 aiﬂc)ﬁ]gﬁg eousl| y
I ocat ed Bndernea | nt egrat ed circuit 7 connected

connect il R $AANEE efweem dhe dniggrated wirgsit; and “thﬁ’f&eﬂor of the
of cagélcahDd aeKieled leesr?&wn?‘ﬂP' FERJr@sS 228035 $h ct! i g lexample,

the bottomof case 9 and led with a conducti ve
> adReRnewions studsnyl Botarer pap@deq;radvmtagemﬁjyst logated underneath

e O S0 AR 5015 YRRl g 15 v conducive
adpathsvef pads/il8dsee Rigwee2)t and Ableso2M @assing thradgh theebottom of
B T T -

| NngeMductive Asatefalt hAsPriAessi REle8MRE! BdHted t BBPBsite® Bonnection
connection between connection termnals 15 1 and

10 voesminale 34 @nd, 15 dhe sepdidivaqahesive pravwdes tipuelectrical connection
tegurﬂ.' g]s e('ifhtfle'E%Qr control circuit, and the notor

col ransm ssi on of the p03|t|ve and
T T T AR L e ——_
of thehgresantdinventibn. tAsi tmptéoﬁﬁldgnéinbaﬂlmntf tHeré li¢ a connection
e ek e tehan ahoars B BT e R e 5 g pSncing to
15 t rhasoitplt nPeas tdfvVihePrhoff Scoritfol ireQit C ARG RE SHotd? @il to allow

switch activated by an

transmission of the positive and negative 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
20 transmitting positive pulses, is also connected to a switch activated by an
external control member of the watch. Activating this switch blocks 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
25  pull out the stem-crown from the pushed-in position 1 to the pulled-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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external control nenber of the watch. Activating this
switch blocks the notor control and thus interrupts
the tinme indication. This interruption is necessary to
allow the time of the watch to be reset. Preferably,
the external control nenber wused is the stemcrown.
Thus, as for a mechanical watch,-8he user only has to
25 pull out the stemcrown fromthe pushed-in position
1 to the pulled-out position 2 in order to interrupt
the time indication nmechanism the switch passing
fromits open position (position 1) to its cl osed
position (position 2). One of the advantages is that
wheanduative ramanthesmptor stdpo ate stdppedWitich allswé toRnetion terminal

SOUHE BB it 5 B g v
anyurthet fre@liddad) iAsstat B l@l@ntWL ritfloRs,” SEGHTRIMing g}eb%otor on the

further reduced, insofar as the two functions,
cofBe bandnand Rtepptgtheomotareon theeothanbandirate demppraily exclusive.

L ER" 8 eBul TP WAl o ek SERCbEIL LN b e swion
t ecwﬂnm:ted)to taheeferdnicehpotentialetot prévent any efoliisiont detween the two
col]isjon between_th

Fefioobfo B RaIBons M Ine piegraied Geuitn eishaseaids the use

CI 6iCtl1et afoférehtioney fssistor Plﬁ@rnaﬂf/elyhﬁweafséﬁt%mﬂbh%?%ould be a
resistor. Alternatively, the control nenber coul

pﬁB‘I‘F"bQ&-‘tt@ﬂ Yr a%hptlmmmechamsah gretga vwcf] rposwnpo?at E«‘anseasﬂy be
wea vatE B e dch O WL V7L 2T ols' Al terati ons. o
o ot T B ARG R A feraltls of MkBvegnfl eufiéft to those

desiolteidmdthm atthearpbesmatjednsﬂ’re pariows embodiménts of the invention

art. fromthe sc:éo t he |nvent|on defln by
@e h%&é'a 168 Aresentg Séﬂm'% witheytdanasing: fram &me scope of the
cqrmémﬁjnrwefﬁaea&t@qhécaﬁr%kau%ﬁ% el ectric notor (5)



for driving anal ogue di splay neans (6) and an

addi tional inner case (9), wherein a tine base (1, 2)

including an oscillator.circuit (2) and a resonator

(1) are both nounted in said additional inner case

(9), characterized in that faid inner case (9)
(Hf$£%$er i ncludes a control circuit (4) for said

ric nmotor. 2. Electronic watch according to claim

1, characterized in that the inner case (9) includes

four connection points (14, 15), two of which (14) are
useg fo omerl the oscillator circ

tri

2 .h
ele fQS'FC ¢h SomprIsing 2 Gpge qm IBan ;IEIa ecfthgemotor (5)
fonodﬁvgﬁ%‘é tle! displA 'n'i]ééns( @)atﬁf &n %Hﬁlofnﬁl uﬁ:‘é'ﬁ*ch@é I(‘.13)n Wherein a

C not o ctronic watch accord |ng
time base](1or2)2inclclumgaene¢$qllaior gircuib (2 and a)s’estpm%tomﬁ) are both

6 R 408 A S50 oo, oAl bt ol e caso (9

furﬁhérqhélgaeg aVédritidl aREuIt (4)Ter aidadletticInotohar act eri zed
inthat the integrated circuit includes a frequency

di vi ger ElfklééthHaé wateh aEk td efaie!, él‘i\ﬁactéﬁz@étm @hat the inner
t he osci

ator circuit an he 1 nput the electric
case(8) inoludesofouriconpectiér points ¢¥4.d1 ) twomfrwhlotn @hdiase used for

pogie‘giglpgﬁﬁgs?:ﬂl ;tg%:p o(%ssr o'pé[;r Gk nc¥|39t|¢5?£ c\o/\ré}{rSPM) circuit, wherein
thé& §@d éfﬂé?fdohﬂéchéh Pbmts (18) drérusearfof e@hwdﬁﬁg saideeleelrizahotor.

control nenber acting on'one of the two notor control

conngct 'EP(%btR:le (\)\fat%ordﬁ% 16 S1diR §7 6up! cﬁﬁ%c?ér%ﬂruhcthat the

m)tor cO rding to any’ of
ospillator diirogitcarad the etecinicmator zodtrohcircuit are hmtegwetrham dhe same
a glass cover and in that the resonator

L nel u,
'"tﬁg@zﬁ%ﬁﬂ' ? adj usted by laser through said glass
cover.. . . ; . )
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.



