10

15

20

25

30

35

TI MEPI ECE | NCLUDI NG A DI AL MADE OF SEM CONDUCTOR
MATERI AL AND DI AL FOR THE SAME The i nvention concerns
a dial nade of sem conductor nmaterial and an
electronic tinepiece fitted with the sane. Cenerally,
an electronic tinmepiece such as a wistwatch conprises
a case that |ncludes an electronic circuit

controlli
on a 5 dta e
havi ng, on the si NATERIA A & %
el enments, indices, and/or narklngs representlng for

exanpl e the numbers of the hours. The dial can al so
conpr i $ke dnygntigbwcences at digl vinade f| sejnicendcias; Aaterial and an

Séfe@ﬁ‘dihléQﬁ\GSi@b@ﬂtté@wﬁﬁ‘meedaﬁ%t { oni C circuit. The dial
c.materj

IS usu . 10. The
ol cct r DTG A D RCATEPIPS SistateA s SR ipaipTsfe g case that
pi‘ricmﬁed afiglentriohicluiranitl cor(tfolBy the dlspbylmmdesjlsplay information on a

t-Loni nen S t -
%E fc!} g/'él %ar'ﬁﬁge % g‘%df%% Q’é% Plgnce o£ c1n|ut§ osr'dewﬂfl '(t:%d'Spiay face,
adesaraweaelemmtsbmg@es Tand/@ggvarlkings sepreseriting der example the numbers
rSFﬂﬁa s. TRE la?scﬁé&&ﬂqﬁéezarvﬁﬁwtagéomm;th a llqwd crystal

not ave | ectroni c conponen
2 FEreER eAnneptEt i iAe &lpcopi eyt dierdial i yeyally fop'i‘sﬁ'é material

Cabfetalne conductive paths are nmade, for exanple, in

he f f [ f d
wnt ch_ 3¢ Slaciobe confte fisol s sel eI Artded PR &pTREY sispult board
c(maB)eam ¥ mcﬂmas efeatrbaic osipooents lse(;h a® g uonteolrunitecandgsictive paths,
a?ﬁ? %fle r%%cﬂlg'?dr \Bﬁ[zﬁ %&Q %5' n?é baggu?h‘%}gﬁcﬂ%? includes a

C conmponents ért
t mma@n fomxamma aﬂalttmasca@ter I\/br eover t he space
requi r ggpat wgfchéé‘eo%en%ﬁsw %”P@BCOFH%OBféE{rémb rbpo%nertwts are then

case i s 1. nconveni ent en one W shes to make

h h
Btountasieectly opAbe Path eevey of f1eecask; &he Seadyqls gaihs are made, for

Tegarfpia] ﬁQh@f@rﬁ*ntof\h%tﬁll‘b &tripé ﬁxemadme tase. cryst al | I ne
mat er | E such as, si

U
251" di 3bP VRN SHLHBRAN DRV ISt BROT, RIS, g ZOF completely
mediisfadaryokinse | thegnreqlite durakrousc bssbasblyn epgpaticsms erparticularly  for

f ﬂ{ouﬂﬁﬁ"%@h §1f th?léléc(ft%ﬂlcdé o‘ﬁgntswgpoﬁ $he P@Pt of in the back cover

nterrerences
f of thedcase. Moseaver.fthe @pa%retqhéementor@‘dbeﬁ pleetrenie cgmponrants in the

| RPEL RSN eREnTRAEh B8R Wihieb 8P ik ftRC Fakth thbR élinact, particularly
froman opaque naterial, by printing or vapour phase

d&olfickness.theiert ¢ ype of dial has an aesthetic
advant arg@rebaltsoterx&tg@rt@f alaIsStrfadétlhlr£c@%tdllihe maRrialtwdn as silicon.

t t t th ks, '
o TnfE S Pl Ned 208 i istdet 3 3R 4| BEBRNYE waldh drfcie made
dbambam'k_sthethal |pa_;lad;emﬁ topiayat, ifonexanepieob siicyr dioaideswhish is light
ebgﬁﬁéébﬁg %nb'éﬁsﬂg olouréd HiéfdrBSceR to be formed at its surface. Further,

decorative designs or indices can be made on the top surface of the dial, from an

opaque material, by printing or vapour phase deposition.

This type of dial has an aesthetic advantage but the general structure of the
watch is not altered and still has the same drawbacks.

It is an object of the invention to overcome these drawbacks.

The present invention therefore proposes an electronic timepiece comprising a
case, which is fitted with a dial and which contains an electronic control circuit driving
an analogue display device including hands that are driven in rotation by means of a
drive device, of the type wherein the dial includes a main body in the form of a plate,
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case, which is fitted with a dial and which contains
an electronic control circuit driving an anal ogue

di spl ay devi ce including hands that are driven in
rotation by neans of a 35 drivg device, of the type
wherein the dial includes a nmafn body in the formof a
plate, -2- which is made of sem conductor material,

and of the type wherein the control circuit i ncl udes

a&hlkﬁ@éh‘lagg%f %Qﬂ'ﬁéoﬁhu&[ﬂ“naf’é?gl aanH'd?Eih@"f\ﬁJ% Whéreinl the control circuit

aracteri zed control circuit includes
| Bgloden Ak laagt ege soatOICNicand adierbase Clipit r?hﬁgacaﬂéﬁ‘w that the

| §8ritrol Bfcuitdliddacst Yeaat oh&ttédrated dircii BleaévneMageis@tched into the
t he, mveq&]l on |s that it facilitates integration of

edialst ructures in the ti mepi ece. | ndeed,
m cro ©heativamagelithe ilvestist e that itfaciéatey integratiomgf finigr@or nano-

SR Bh . 6888 By BBl mace o

|etcp|ng\nnomdlllc¢n plate, presinerieesingly arsedn Gwing & ¢he silicon d'al and the
e?n?éb‘rétﬁgeﬁlm' %ﬁth Wherﬂs il Br%Qﬁlaéf it i hﬁoéiitﬂ’é ®N@riafAge micro

contro examnp

i ﬁlee'gqraw@n@alr §!ﬁt<fms A!Ee%tlydlnnléet%a'o’mﬁ’eﬁo ?Céﬁfph#@@ dpr example, by
I Méand bORe ,megrlg@dcdmg.[ol unit is an integrated circuit

el ement whi.ch is dise ched in the nmain body of

the di épcordlng f%OtPFh%aﬁ‘ﬁ%%Ofgf'? EYPRUSNS directly etched

i n t he- tnei gontroldynitaé ahhmegnazbéd cifchit-eleamentevhich is directly etched in the

ehg&ggoweoglﬂ,gen&glal systemis etched in the main body of
t an

efectrically connected to the control
ci r cui t the-timenasgrdirguit iscdirecty ¢tabedindre mairchedytafithe @ak or

form ng, %l%@l&t%ﬁéﬂﬂﬁ%@@t’éh@@'ﬁd@ﬁh e Rizf86kY 6F tAe dial and

pl ate mad sem conductof nmmterial and carried by
t plectgrally; CO“"?‘HB"HH“?&"B@Q)FEEU'F ncl udes an el ectric

ot gr df fienirive davidk Mcfudek e talevimemator Wh‘nng’ZQ nﬂoretem”ﬁtromechanical
et che ctl

dial
e siRreg i o i maS of el imatalol 8 cared SYiine i
top f aetheafrive MeV|IIa||ncILtuied3an@1edtmremdtoalforfrmgm mi¢re electromechanical

LR AR Sl he Mol nodh 3 fhe' @ Tace | o A | east

S5ince the top face
of t he- t’mlmalb@ésiyofthﬁh’@ltﬁfaﬂdﬁ @erHHJOﬂhe di spl ay face of

the 255|F|bé"the t%B'ché thhfearﬁﬁn'dbﬁk(lé@% fial oRHs 49 HdpRy face of the
et ched t he body . of t he tinepiece

i i@l ﬁé'@éoféfa@el'ﬁ?'e’la%ﬂaﬁt!ﬁw C%‘ﬁﬁﬁ’ &"tﬂﬁlci?ﬁt*“% ar r anged

under t kiacéltrdd topdack whihelmaiarbodg of teedipbformsfthd bisplay face of the
CUl.

B Eh T ab O BEBEA G o TR i

el ect r i thel tiyepieneriadudas a printed dinatiti hoard whichés afanded under the dial

P%é@ﬁa{ﬂ?chc gvvée éﬂgﬁﬁhd fb%negé&%tﬁg{nbl gggggtf%%ﬁﬂeﬁﬁﬁﬁscwcwt element

t whichrip rqt@’@dclnrtbgumalb(p@ﬂm -of the dial is electrically connected to conductive
paths of the printed circuit board by electric connection means inserted between the
bottom face of the dial and the printed circuit board;

- the control circuit assembly is etched in the main body of the dial;

Other features and advantages of the present invention will appear more
clearly upon reading the following detailed description, made with reference to the
annexed drawings, given by way of non-limiting example and in which:

- Figure 1 is an axial cross-section which shows schematically a watch
according to a first embodiment in accordance with the teaching of the invention

wherein the silicon dial includes an integrated circuit;
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- the control circuit assenbly is etched in the main
body of the dial; Oher features and advantages of the
present invention will appear nore clearly upon
reading the following detailedydescription, nmade with
reference to the annexed draw ngs, given by way of
non-limting exanple and in which: 35 - Figure 1 is an
axi al cross-section which shows schenmatically a watch

accor dj ﬁ@urteoz ﬁ 4 bét%ﬁedagﬁélcﬂré%néech& %&ﬂrsﬁﬁ%%n%rﬂé‘zérhént of the

teachi ng~o I nvention , whe he sili.co
i fRINGEHaD %frﬁh*i’ tedyated cci e 1.1g the Prifted, P'éCL@ Qoard;of the watch;

det ai | EF’ig@ﬁé‘ @'ls ar iPRarSAGwito thathdfcigaleonavhdh shows schematically a
t he

| th t

crpEh HECRnap 4 onT BRDREEN Rheteitine AsvEe g thg hands of the
t watchériaides a méliogmade 3f sitican aridwaffieed twtlemdrab t hat of
Fi t
IOV ) e SB35 St
heaigh atcordieg ® Aathild embpdiment aN'i‘ﬁiﬁ'Br thea gents! §'rqqltc6W“P°nent
aQ&e’fﬁth éfecﬁe Mtéhh§f&hﬁh dlrectﬁ‘ i eSsiicdnsdi@. si m lar view
to that Figure 1 gl@vvs schemati cal | %r %éattr\ il b
accor dl"n{:]"et PlIgwing ﬂﬂs%%%l mentshat; are | R, AL iggntical will be
gtjéﬁghdtedlmfé%ﬁie re@ém&él y of the watch is formed

i rect i con 0
descr | Gpian, 136 Znanbd i, SeBipnic digace°10 WD pecorging to a fet
weinbodiment i abtesidgnee widh the tebehingpbthedfivendon cEmepiegei @ 4s formed

hér% t%/ as\ngt\% 48 vl d&%cfn%ﬁs@s LidZERY 8By é)%n’ﬁﬂéi %Lé&ﬁlﬁ@ﬁcﬁyl Bkkpe.

In accordance W t t each I Ng
of t he|n| ﬂaeéﬂltqvm desaripiiene @evertical srigyatinnyalong axis iyl ¢f cade 12 wil

VBt tbed B M@hnﬁﬁ@p{anﬁg,s a case 12, for exanpl e of
yllndrlcal ?

the fol | op
verti cxPs§n ?éﬁt gﬁm‘%gng%tlao?ﬂj O&N?W&qg@a cﬁg% Qfgeww fn a transverse
bﬁlgblé el arpeapn@mr hikian walntg, amansy a tégapoteclive snyfstal m8dwhigh closes
a_bot n transverse
o812 B W i oh R b et SRR BD R ekl | FATS Y
pr ot ecCasee 12 riychudzls mlemmmtrotes:ult&?s\ehm deves s display device

shge of the top- display face 20 of watch 10. Case 12
i ncl udes an electronic control circuit 22 whjch drives

a di sphegordisgite the erabatiment spewa; digplavdeviee 25 thesgitalogue type.

ShQM\ﬂudé@' lﬁgllcéﬁér ﬂﬁﬂdsp% %|dh3e)@énd Ssovanadrore dndihich hie driven in
i ncl udes i ndi cat or

DEPIBIAT LR AT B P2 B AP RISTAY SROURIE e devip 30. Drive
casvicel 3(Yinclnded dort reixambley at Oleastobhedeldetrivewdtehi bgpe3motor and
Cbe 6y bl BELHRT ol AR BealiBtir Bine oach hand
f @6. obtai ning the gear reductlon required for driving
each hﬂegordi%@to an alternative embodiment (not shown) of the invention, analogue

display means 24 can be combined with a liquid crystal display.

Electronic control circuit 22 is arranged in part on the bottom face 31 of a
printed circuit board 32 mounted in case 12, under dial 28. Electronic components are
arranged on printed circuit board 32, in particular a control unit 36 and a time base
circuit formed by a reference oscillator 34. Electrically conductive paths 38 arranged
on printed circuit board 32 connect the components to each other.

Control unit 36 can be formed, for example, by a microcontroller or by a logic
circuit.
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According to an alternative enbodi mrent (not shown) of
the invention, anal ogue display neans 24 can be
combined with a liquid crystal display. Electronic
control circuit 22 is arranged,in part on the bottom
face 31 of a 30 printed circuit board 32 mounted in
case 12, under dial 28. Electronic conponents are
arranged on printed circuit board 32, in particular a

contr oanHéwgélﬁ?@Edméuﬁté&‘ﬁ Qaér?thecﬂo'ttﬁh"l facé a¥ He Priftéd %trcwt board

ref erence osci at or ect rical conducti ve

152 Gne discitre RO 4 esands HRURICs HorRh FolTh ApRride PRcaTanged in
C prRed eifduit BoarE3L Bn@tr’(ﬂ@.ﬁgh 4°58doh@lapenire ﬁ&rm@ebm dial 28.

f d ||
L ogt . A baSenFAepardeq Bepgaflsindof e wosts B4 e b et wei 14
oaf ¢dse 12qirbvides the @lefricqfower sapmigl circuit board 32 and

aper t upbCab g ieriel LSRG tbnl ERUIRRaRg Wi ionirol it s,

arr ang e rint oar
t hmatugh pasks dutiors aperwrgwe ﬂW'dirbledeQlé'de‘i’ o @napletge user to control

r ed circuit board 32
angbltggynezg%?t@gr%%gﬁde)a%wg&oftﬁ%gﬁ&é 12 {OVJ des the

el ect r Pial g8 rgludes Fmain kgdy 48 rsthe ferm Bt a &irc zynqlgtg' which is made
WBﬂ%énﬂd@ﬂHucﬁBﬁMﬁterWOP%féﬁdbl}g thist tem@gmdmtorum_tenaﬁ is formed by
u t a cr cou v :
<SRVl 3302 GRS PR RS e S8 gk wsea
erdorpelectemiicst th endkierttegidited ci@Bits.ncl udes a main body 48,

in the, fQ(Ec'tE}c?H‘ncé vl ﬁ‘n}élt@écl'ﬁl#%hﬁme"‘m{/&rﬂlohse@%ic &gntﬂfl circuit 22

sem condu materi a I S sem conduct or
nickideaat legstaeniplegrafed §quultcﬁb¢mew&6nwways pighed i MAiRPody 48 of

bgialPpgl eusfr{g%ibﬁm%éth@éﬁ“foWFB‘bﬂ&atﬁiQQHegr%téd"'@ﬁ'ﬁltél gediliteh.

mcroelectronlcstorraelnt atedad clrc

accor dARRIIIRA A the EMROSIRRTH FMEVNE fant rqll\}.@ﬂt#GZHrhlcn is etched in the
ebettdrh faieGCstidl 28 f@imisctueunteg?ratedrm’culdemmt | east one

LQB?QZ? Shofipdh E?IFEISEEQE@ %6%\%\@%@ chiudl!GREH 22 Fbilded with
f electrmax)nng:tlnn mmynatsedﬂmq:h mnntest tbe connaatiom stude &6 rofi caggrol unit 36
e?) St ﬂj 'EFE;”B ’teoc Q%JIP?O%B' 1?2 3@0% lﬁi‘ tdt> ﬁhe embodiment

ace e
i Abewn ae@d tmsecalﬁqtrlcép@w@ﬁtlon meanh §Rrare goplacbhymps, 56, for example

Fh%dl(e?ro%a a @bRaddioa | bﬁlSGt%Hldf SdheiveWdst, Wich §repérfaﬁgdddm connection
el ectri.c conne

Céw‘qgéfl,qg\q which aresin ctr&mnrﬁgﬁt vhlglqowg%c%vggaﬁ'@eﬁ carned by the top
Cexpeuel i Gfep#hQé@SClr%BIt Coapd 132 e'[hesermndUCﬂb@apdthSZSS are electrically

cormeieRoe e R EERAT AR e By AR oot 728 81 oo o

madardf32dm meMunetameemmnI@bGQ g@sammtémrougfbw@ board 32.
whi ch Q«E:?oergirnpqa%ﬁgrn%ﬁvégﬁﬁ ﬁHeﬁ@ (n§f mrﬁdfelaaﬁc%hﬁébnon means

are in I cC _cont conduct I ve pat

c 8Rrgasdbeynadee difigpentiya i samsYe ithnmets! (,sit"fR?uP'i WBBa‘"r dzebra” type
3 ZonneRes RofPRSIHG ah \Lhasksthdt S RcRidRgeidlierédridyctive wires.

Preferably, dial 28 comprises raised indices 64 on its top face, for example by
crystallographic growth. Said top face 62 can also include a coating, for example of
the metallic type, for protecting and/or decorating dial 28, and can include raised
designs in the form of machined micro structures to obtain a similar optical effect to
that obtained with guilloche dials. The indices and raised designs can also be obtained
by depositing material on dial 28.
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25 connected to the conductive paths 38 carried by
bottom face 31 of printed circuit board 32 by neans
of netallised holes 60 passing right through said
board 32. According to alternative enbodi ments (not
shown), electric connection nmeans 52 can be nmade
differently, for exanple with netal strips or with a
"zebra" type connector conprising an elastoneric

Strip opebured "&edt’r%h%' doflroiciradivod bé(l@lﬁ&ltfdé%the'i%lectromc components
Preferabla/ d'|a rdip?s ral ed |nd{ces tnh10 o

£ BTy o G5, DD S P PaNeg7 AHIeaRg fohvAen 0°andior a
Sexdib trarmnﬁmﬁeﬁéivera@ ceil, slata stetagd enids (oerhones) . £ or

Sé?%ﬁ?ﬁagt egﬁsl Ehg‘Il% S%ILIY{BE]HS% gé\éé?{ralgﬁglit&ap%m%%ts 36 etched
t ineitsf bottonn faceaShi Tred, ificneccontrolgniuB@ és defe@ﬁyteapontml CIrcwt 22 can

Shlfﬁd %&S}Heﬁﬁild t@%ﬁ&ﬁéré trof (Vi 3 dﬁjmata?snﬁgn Wbérﬁtlonal state

gul ces an ral sed eSI
al so b@l%@amalsoseclyge CRENERS] CPRER| ntiter $y1of dt*ﬂftt%t types, which

28nab1%7 tHef sl IR 28 @b efet ikl for G%Eérﬂ'ty;féshﬁf%étcﬂe% ¢@MThus, when
i nc er el ectrqnic,conpon U s sens

| PR peiaesarehed SrURLAE N 28 an LK D SRR fo Be contol
aonit 86 saitedrte dheotype afiwaichtbeingrassembled, a coil, data

st orag i i al. o
oL 1 OB RS et AR B0 s
Stherdifferendastwitinnespens tehe f"ﬁ@andfm@ﬁe control unit 36

i s def nggfe"ﬁ”sh&%‘%rgcoﬁd EFn‘Blen?e%t Bﬁﬂatcﬁ' fﬂ’édﬁoﬁﬁng to the invention

connect t o another control unit 1S 1IN
opetugingon &rive daviee 38 wherein '«E‘Srﬁ'%ﬁt% mortfw GRS Qe 1 the form of a

fﬂﬂ&rb ‘éiecﬁﬂmtaéhé’rﬁba?fsy&éﬁtfeﬁﬂ'gﬂtin b)éﬂl@ér% piet, ch  enabl es
e sa 0 se er
wat Chegﬁﬁgyp%ﬁgotomg,@ d Bﬁ‘? o%%%ﬂr eﬁ@oz%p &\AO Patent No.

c am4/0$1 6951 thgotpobRed haredn byp rgfetkeece.dn reis tlhﬂerttotmheotor is made by

BBl g S o BULAEL AR B ey wic

beometeuva&utheateathyofctbﬁsmw i gausehié telrgtpler Easle achyating finger is
r §§<Rﬁ'§c§ |nt :ﬂo@&ﬁer{t'té %tmsm%rﬁ@ﬂhlch FRh /G n PelSHAVIS fixed comb as a

second enbodi nent of ch 10 according to the
i fnsHen 6fna V‘P'i@é?@&P'ﬂﬁj’ tg t'a? fixgd GARR-ce 30 wherein the
el ect r Pﬁefmab@r a@GSl@I r(ﬁﬁ’cﬁ)nl-dﬁh inb&lafo@)” fabeitation 1éi:hmqoéas used for

N e T
eammhmtnanad \Mﬁtétatt and witiich eﬁaﬁtﬂdsl &1 6@bile |padertlpdleae@1ly detached
AL flo Bt PLaUaRR b b yB ent . the motor T made

ayer i ncl udes a toothed
dr| ve haextingrig taeta@&omdwgmhodg@r‘é Wetr 6 bap ke fre of an added

Webipbreht Whkhhs @Ecdr@@ oM Hottom ﬁ@é‘%@ df ldial 28/ feF aksinple by bonding

Each actuatin iIs 20 secure

nBbweld ‘rtgofFBe\M%'V% thgelv(@et ShPY|ToR met?ftﬁg faetheiéﬂaﬁb%m?%ag work 68
awh][mrw%?@fed)édjacermybagﬁe Bt extetod diahes hhd edlich@nibes hands 26 in
Pref era

T itrf‘gtcﬁﬁtgal'&e ALlB RO ThE B8hEh Yake 50 of dial 28 includes

conductlve paths 70 for connectlng motor 66 to associated contact bumps 72
arranged on the bottom face 50 of dial 28. Of course, this electrical connection could
be achieved differently, for example by means of conductive wires by the wire bonding
technique that is already implemented for integrated circuits.

As for the electric connection of control unit 36 described in relation to Figures
1 and 2, the contact bumps 72 associated with motor 66 come into electric contact
with conductive paths 58 arranged opposite, on the top face 60 of printed circuit board
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notor 66, such as that described with reference to
Figures 7Ato 7D in the aforenentioned Patent, and
whi ch enabl es the nobile parts to be easily detached
25 fromthe silicon substrate mhich carries them
According to the second enbodi frent, notor 66 has the
formof an added conponent which is secured to the
bottom face 50 of dial 28, for exanple by bonding or

weh, dédqgs to Eﬂ’ovGi rtHeVSIe%‘é‘Ql %HQ&O%@"\H&OF 86 tHRh& btHP components of

meshes Wit t1on wor I's secured

BRIk AFGUlt 22 ThAGOBBGUYAPRIE SBATAR0RY ODOAR ARe SR of dial 28 can
délgd a?ea@rvéﬁ?eﬁ nhdloriﬁbbta:‘ctﬁ)ﬂfrd?meswot hf a suitable

reauctron rati o orto a 0

el udbe® sedmtamhorimast i g Sfrtces o091 geip pappagy n height
t Moeswer; itanabies tsaVaaltcdmpment%Zo baintegrgted indial B& bot t om

face 5Rcé?3rd|ﬁ’%?c} a%%[) ﬁ(ﬂhﬁ%ﬁ? wh c{ﬁf@ sﬁé)\ﬁmrf FI?@I’E 4, all r‘?}g fhe electric

connection c
byomme@tmf eootraLeitouil @2mﬁmda§10tgr 66Haf dr\hve é'ewgﬁ §Dn@re directly formed

L B¢ Ef&ﬂ%%ttﬁ@hdufbéﬂi @@QV di'afrﬁé AHBRE @¥arhple slhBUvﬂgfr%%éQ:omponents

citcuits onnection o

uffermagse idbe Pries faee %Pfaq'?'o?r? %’H‘ ‘gﬁb Goud befﬂ%ﬁl?dﬂf S'ff‘ﬁaer manner
CRnheedp f@u@pscﬁ&amom ated with notor 66 cone into

el ectr th conducti

OppoSi J{lg ?eg)rg ﬁcgn [egbnlgg% émgﬁngpye& ﬁt‘lg§ P@r led ﬁﬂgg qsuah that the
- ﬁrawBBodysdBa:f dial 28 irmludebeherecfromi toplto dmtlosstd tap sificon layer 74

g’%t”gh?GQ S‘i.IB o rb?(ﬁ{fﬁ%“@@ﬁ%ran@{ers GRBE," N wﬁér?rge'giatle insulating

ve arranged on bottom
osm@nrapx@s @é@z) |§V@fo andr achattpne silisen tlayest & 196 axgmple 15 to 75

Cﬁfﬂrbl‘ﬁbte\’ﬁ"tﬂlci@&he-@&hﬁom Rohagt BEn&nd"'ﬁfatdrfBB are formed in the

advant a nore conpact 1n he

VBP0 ST 16 toslagieAy SBUAR S TRBR IS each Btner.
i ntegr Rloft G6ncal I e inaecdrdamg with thet teacting of the aforecited WO

is shown in Figure 4, all of the
Fg%{' ﬁenﬁqu'm%ﬁg?ﬂ s of control circuit 22, and notor
66 of Ostillatoda4 icar balnade i aticorlantey with e teaching of Y0 Rptent No.
" EO(SH?TPW rhclamyatég r%ielﬁggl re?ege%den whith mmﬁa?QWs a silicon

conpon bottom face
dpagillate, provided e made @niike reme substeate ppithexintageaiag circuit forming

tlgohthItJhﬁ 3O RF fv?é%&} q3. Q’fscmbt%F 338thu§h?asf tH@r fdﬁmt 608 micro or nano
echni ement e .
{ RigpogehaERh S%%vemhﬁh s i A ﬁ%@s t i 25 gag whicn is

t@lgctn@allyoctdnﬂﬁttedtd cgntrl tirowit22| ayer 74 formi ng a

substr or a r i -

i nt er 8‘(‘%&‘%9‘?"#{5@1 g}% tl c(ral?g%q’ﬁ@l ﬁ%ﬁ:{gﬂgﬁ%‘dgr{"@i %c%rd?é\h)%er,,smce all of
ananteol biotuito28 is iariaoged inadja 2878, for exanple 15 to 75 15

m cr O'T%er@%t | Gk dd1% Qﬁgﬁq% hér'HéInt a%usi‘ﬁé%i |\é“|él{ is34djacent to

and not or are forned tom_| ayer

eMmatar G& and whichnis errangad in: &?pmim éayﬁb 78t rﬁh%tﬁ%ﬁo enable motion
Maof 665R 1erdriven w&ﬂ@udnrbyaﬁ@t@r gance with the teaching
of t heA%flr?tEa?ngulacslate e\{\l%tnc connectlclJ\rkl) eler%%%ggc 1999, 5.':1 metal contact strip 84
can be fixed to bottom face 50 of dial 28 to connect battery 46 to control circuit 22.
This embodiment has the advantage of being particularly compact in height.
Moreover, it enables the printed circuit board and associated drawbacks to be omitted.
Fabrication of control circuit 22 is facilitated since there is no longer a step of
assembling/mounting the electronic components, the latter being directly etched in dial
28. The etching techniques used in microelectronics allow batch processing, which

minimises fabrication costs.
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Oscillator 34 can be made in accordance with the
teaching of WO Patent No. 20 2001/33711, incorporated
herein by reference, which describes and shows a
silicon oscillator provided to be nade on the sane
substrate as the integrated circuit formng contro
unit 36 of watch 10. Gscillator 34 thus has the form
of a mcro or nano el ectronechanical structure, which
I gLalfeed in main body 48 of dial 28 and which is
efectrically connected to control circuit 22. 25
Advant ageously, watch 10 has no printed circuit boards

here, si nCEIeaﬂrénl@fimesleﬁé (1@I) inziudingi 4 cas? (i12) ﬁhlblarsg‘ﬂtédlvﬂth a dial

iR ARG Y <l o e Cr RRER Gl fpiogue cispiay
i device @4y imdludimgtiaeds (26) eidhaare drivéh iofrotation by Bieans of a drive

ﬁg@g«%ee%%g?togg{bﬂﬁ\g%egﬁw 8 I (fq) esh %9&1%‘(1?2%@% the form of a

. ernedi ate r C connec _
eplateeicly Wa%Ofém@C&lduﬁf@hﬂ@&”abtaﬂﬂ iof the typeywhereiry thg egntrol
t Brdd@iOThéladR a'i(l)eééi oflé é&nt?ﬁﬁg uﬁ@(%‘? BRE ‘éttmﬁaﬁés%rd(rcéﬁ(ﬂ(y
control circuit [l gz%)ﬁ rflﬁ(& ? he adva ag it
oph%@tﬁ@ze’gdptthqgmeaqqrvro g[ﬁy inc Sgﬂ% easj gpeiggrated pircul
Selawbeasmheepgmm BCbtmegidmﬂe iaiarbbdiB)as thecdialt (28).

rawbacks to be o te
circui tE 22*'P§epfe§8 (;))taat:fzgr&l rgatﬁ t'ée 6’%8? &n?sla&rgq{hg%céenzed in that
sthepcoofrol Wi (36)S|eabhmtagr/atadmncum gleteat whigh i dirdctly etched in the main
gg@pr@g%ﬁh deep ieztter being directly etched in dial
2

et c chni ques used in mcroel ectronjcs

al | ow bat c'ﬁlrfpﬁp&ﬁééé@)rﬂfcomgctﬁ claiini ofi % eharagleFizechin; that the time
CB8deScircuif 343\ |P§:tl§ etdﬁbs% fh@fhhéin bbasemaqe eEthe il (28).

| ud f
(26) " anf whimapics (19 aromineclo oy b Inecpratrn iR, ghgrpcterized

( B2hattd midro gleatrobetaditabsytern I(30/) is diehed i the Aain bodyb(48 ) of the
ot at
B8 A%, SRRPEaEenoted I B oNlhiifiut a0 BLLP T, Y
t he di ab. (Z®)epiavel(lid)caccarding o mw@ytl'(eargyce g ¢lainfsp ehara¢terized
tﬂhﬂh@ d\Wé vﬁm&é ﬁlﬁlueas ﬁﬁme%ﬁfé‘iﬁ&tbp(asﬁfﬁirﬁﬁdgaé micd

ere e control circult (22) 71ncludes
a@lep@@@echﬂﬁ\@abW% etahgd in 2 plgje efemicandyetopratertal #3q qried by
(#®dial g@)ar acterized in that the control circuit (22)

56y &ﬂ.e%h Fanegiite (S0 oDt ey st 5 i bio SrHBrRerizaf n thet
( ﬂ&)dnvé@eﬂtce TB0yemslwdies a(nléléctm:mtcm i(68) formindne nucrecedi ng

t
i RouEO RISl R rhdy Sl I AORRG) (g vl )
in the ihau mimepirde (¢ Asgccardingnte any & thexgpceding qfalnﬁpplé%fécteﬂzed
( ﬁﬁhaﬂﬁ&%fﬁ BSdy @e?bﬁh@aﬂal 28) %mﬁﬂ‘é‘ﬁ?ﬁﬁ@h' zed in that

ase circuit (34) |rectlry efched in L
mai n boly (up@plqpp (t‘lq;\)eaqg:pgmg(tgany of the preceding c!alms wherein the top

face (62) of the main body (48) of the dial (28) forms the display face of the dial (28),
characterized in that said top face (62) is at least partially coated with a coating.
9. Timepiece (10) according to any of the preceding claims, wherein the top

face (62) of the main body (48) of the dial (28} forms the display face of the dial (28),
characterized in that said top face (62) includes raised designs etched in the main
body (48) of the dial (28).

10. Timepiece (10) according to any of the preceding claims, characterized
in that it includes a printed circuit board (32) which is arranged under the dial (28) and
which carries one part of the control circuit (22), and in that the integrated circuit



15 4. Tinmepiece (10) according to any of the preceding
clainms, characterized in that a mcro

el ectronechani cal system (30) is etched in the main
body (48) of the dial (28) ang el ectrically connected
to the control circuit (22). 5° Tinmepiece (10)
according to any of the preceding clains,

characterized in that the drive device (30) i ncl udes

FIeFHeﬁF(B%b %hféﬁtléjftcﬁécﬂn the Hglrﬂgodif (WBF(qulhgglal (2f8) is electrically

ectronechani ca tem et

s@?ﬁf@é"f@&d@ eendyeliye P?tﬁﬁ (3 @f therRringag ‘BSPB“PH@"C(?%) by elggtric

Gcoﬁﬁeﬁﬁcﬁh méﬁns( (58) indered Bétdgeh thetditont fack 250Y®f Ihed dal428) and the
c argéterléD 4g? hat the drive device (30) includes

aRRpd greyit (66) forming a micro

el ect r vtechiendpiszk acgortdimgtdiang of tigimet Tloed] charactegizedhinthat the
b ' :
a@géélreg:?ﬁ%e {Hntr‘of‘&rcﬂp ?@(@ Ched i tﬁe m@ﬁ‘?ﬁdf(ﬁﬁ) 674R8 dial (28).
characterized in that the mai n body (48) of the dia
(28) is made of silicon. 8. Tinepiece (10) according
to any of the preceding clains, wherein the top face
(62) of the main body (48) of the dial (28) forns the
di splay face of the dial (28), <characterized in that
said top face (62) is at least partially coated with a
coating. 30 9. Tinepiece (10) according to any of the
preceding clains, wherein the top face (62) of the
mai n body (48) of the dial (28) forns the display face
of the dial (28), <characterized in that said top face
(62) includes raised designs etched in the main body
(48) of the dial (28). 10. Tinepiece (10) according to
any of the preceding clains, characterized 35 in that
it includes a printed circuit board (32) which is
arranged under the dial (28) and which carries one
part of the control circuit (22), and in that the
integrated circuit -8- elenment (36) which is etched in
the main body (48) of the dial (28) is electrically
connected to conductive paths (58) of the printed
circuit board (32) by electric connection neans (56)

i nserted between the bottom face (50) of the dial (28)
and the printed circuit board (32). 5 11. Ti nepi ece
according to any of clainms 1 to 9, characterized in
that the whole of the control circuit (22) is etched
in the main body (48) of the dial (28).



