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1 TIMEPI ECE | NCLUDI NG A DI AL MADE OF SEM CONDUCTOR
MATERI AL AND DI AL FOR THE SAME The i nvention concerns
a dial made of sem conductor material and an
electronic tinepiece fitted with the sane. Cenerally,
an electronic tinmepiece suchlas a wistwatch conprises
a case that includes an electronic circuit
controlling
on a b5 dfe
havi ng, AT A =7, (= ;
el enent s, |nd|ces and/ or narklngs representlng for

exanpl e the numbers of the hours. The dial can al so

conpr i ¥be dnypntigowcencems & dial vinade Off pemicandyqjen material and an

oeeseg ot ou R or ¢ Lol e 8

of cot 1 CRPEralle, A SpCRITC ATEPRGS istiss:p s B GuPisee a case that
plm'cmded afi gieotiohiclsreid coﬁtFtﬁleg the dlisplayl rhlédmsibsmsplay information on a
e tL£,0Ni,.C CO nen uc nt.r |

O T 8 BETREE ki Rl pliet BRVG on e sice, o iy cisplay face,
adespramleaelemnatsb bslices Tafwlusmamlrmsaepieaemmebr @xample the numbers
ng gﬁé@ﬁ . Thé %ﬂ'éi%@cg.ﬁhﬁﬁééez al \FndowR fEociaed Bwith a ||qwd crystal

0 not have a PCB. The el ectronic conponents
aFereen eannectediin the aledioniscaincyit.obhe, dial is asualtygnade ef plastic material
Capfetalne conductive paths are nade, for exanple, in
the formof netalli Ftﬁiri s fixed in the

se. The. .

wat chIPp Feckionk is geno Rl PriaBge O PHPiSd, ffcult board
C(mpIB)eam i mdlﬂlet sﬁmbat:mmpmremF Isefrzh ae @Lucmronume conductive paths,
ass eratl ar or LN .

SRR riteBitERohaclalor, BBch, 46 Het AcirE beRRy ThLSediRkd, includes 2
t mso_batnk fooexamyle aafuatth eesoaatdr. Mor eover, the space

requi r QY wa chEQetftf n\% fabé QJ]'#CB:W%%&rEEfcnﬁrnﬁonentsh are then
case i S | hconveni en W shes . e watc
nasinteshiieastly opdhe back ge\rey of it case. dibgcpsdugtiveagths are made, for
TeRafpk! mn%rﬁi of\¥Rétallic etnah ﬁxé@ﬁhﬁthe Bagb.Crystal | I ne

mat er | such as silicon

251 di 8P owalch,aluctyrgfsthat d‘é’(‘fﬁrﬁﬁ 3@%@&%"&% 79 i ¢ e“osi completely
medtisfadtoryofsinge! tregn reqilire Gumlerousc lassembla bperatienser particularly for

o SHouEiR Bath 8 s, bR bttt Gl ohine P8, o in the back cover
f of thedcase. Moseaver,f the spadei reduirementicttheae ielestrariciogmpooents in the
' '&%é: RSinGiHveRentRAEN BRe W@EEQQ nvakel tAE Sveliln Fridfe %l‘ﬁhact particularly

froman opaque naterial, Dy printing or vapour
d dhpsothickness thereok ¢ ype of dial has an aesthetic

advant J8Bred Hiso t )it GAENR %ﬁalﬁﬁd&t Wre c?istélﬁlfé nﬁﬁbﬂéﬂits(iﬁ\ as silicon.
ggjtlégllptagqr ??\{pegdq@é# rllj S t o @pﬁ@ ﬁ%cgéactwe watch ar%cle made
dba\slnamksr he dial includes a top Iayer for example of silicon dioxide, which is light
permeable and allows coloured interferences 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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The present invention therefore proposes an el ectronic

ti mepi ece conprising a case, which is fitted wth a

di al and which contains an electronic control circuit
driving an anal ogue di splay device including hands

that are driven in rotation by2means of a 35 drive

devi ce, of the type wherein the dial includes a main.

body in the formof a plate, -2- which is nade of

sem conductor material, and of the type wherein the

cwhichd$ medecafi semiconductde snateridl carst obthe typen wheteinithet control circuit

afﬁ@luﬂe% a??eé%?%ﬁe%o‘hfrﬂi it Sﬁé‘raaﬁﬁw rdaéﬁdcu‘cputtélﬁraédé‘ﬁzed in that the

ntrol circui des a Ieas one
chontigl cireuitdneludes siHeast ane integratad cirould eﬂemen nwhigh Bfoﬁ*yhed into the

Ofnalr od¥i cththe GiaOne advantage of the |nvent| on is that
it facilitates integration of mcro or

st r uct Bpg @dvantagr.ot thadpyeption 's|th%tétefa°'"$ﬂt%sﬂategraﬂon of micro or nano-
estpwdtureseinhthel dfepieret mgmerobblec&bmbmman systems, made by

SPiohginge 3HiBan Pl REaARl HBR PO R he aikEn it and the
i ntggrated deilicuit twiths wiiehsi ibl ie providedaniy eismpossible to arrange micro

elel‘é?l'rr rﬁ%ﬂﬁ%\ %ggtermséu%?@ ﬂth%Ct%VaM‘ td @S?tpc%I GheNfbridkample, by

con exa reans o
i meags af be ll@tﬁlmdcwcﬁlﬁcordl ng to other features of the

i nvent Aeébrdm%tt&‘Sth%PfEahﬂlas Btk u'n%nﬁ@n i nt tegrat ed circuit
el enent directly etched in th mai n

the di aihe GonfiRkunil isenyaisgrated gisut ?'%mﬁmr‘@'&‘F'Hﬁ @f%%xé&*ched in the
|matm@3dyajmhé)@|du of the dial; 15 - a mcro

I h I h
R T W R R e T
ci r cui t a mictohelecirorvechdpicalcsystems isuelesedhim the evain ibodyrof the dial and

fgkpnegnaﬁpdnngagd%ﬁg ffﬁlcéfl%ﬂhcal systemetched in a

em con material and carried by
t he di athe driveitievigeiinaudes\arcelestrie madrJouming advickq electromechanical

B} stém eBHEd 9 a%laﬁé %ﬂeﬁf%@ﬂ&ﬁ&ﬁ&%ﬁ@nal a?ﬂi c?dfﬁé@ﬂ? the dial;

etched directl he mai n bod
mai n bolP Fiver gingludes %%le%% mtq'r. f%wng 2 @*F%@e'fff%“echamca'
g _Qﬁst'érﬁ@cfhéﬂ cﬁrbetl;mnltne Ifnadvbcsdy dfglﬁet dmua:c forms t ?el t
i splay,face | ace is at |eas
parltoi al)'/m? 'Eﬁﬁt \?ffhﬁ dﬁ‘é%ﬁ?ﬁ fsnP '‘nce the top face
of the- site theotbp fate bhthedmain t&crdymf théa diadl forpisathe fdisptayoface of the
t dd
o 55 G Face 13 Rat Gty Sopfll il oddtnGoC, (0 902
i ncl udesinge the tqpefece of ﬁ/m maisckody aftthe gial éoraﬁrtaﬂg!ewlay face of the

UBRE 'saldBp Hcr! .nclaah% eémea r&eﬁ@hé bﬁ:ﬁe&‘ ethBahdin %a} bﬁhe dial;
cont'r ol CIrCUIt and

Ci r(i'l!ﬁl t. el J
whi ch T thedirpepiecy 'HC‘FH%S %FH‘GH%Hﬁu'b?°§fﬂ his arf"g\nge under the dial
ebnad whichataryies oneqedreof the canidblicircuile andahedntedratdie circuit element

PLARHGE Seint wBIRLH Eohy rIRE sl 1€ LRSI oAk 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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30 bottomface of the dial and the printed circuit

board; - the control circuit assenbly is etched in the

mai n body of the dial; OQher features and advant ages

of the present invention will appear nore clearly

upon reading the foll owi ng det&i-l ed description, nmade

wth reference to the annexed draw ngs, given by way

of non-limting exanple and in which: 35 - Flgure lis

an axi al_ cross-section which shows schematically

wat ch - Bigu® 4isg detgiled pxiakerossreemiorwiiich shawscan ala!ﬁtgement of the

Wedrthettich fARE liﬁtégf]atéﬂ diregit b Wigixe P thé\/ﬁﬁﬁteu 'tirkdiEboard of the watch;
silicon_di al

t
2 our BguE 3'ifi dmiayviaw B tﬁ? [ L oyt I "R ahaws seopgatically a
awamh!atbgdng_rtb soé$edohd etribodincdrit awheedin tHEdevirtee@f\mb dgetth? hands of the
Cl s | oar (0]
tWéf&Hmérﬁcggc{es a rﬂﬁfog m'agte f%ﬂ&&éﬁ:ﬂ%ﬁ%ﬂa the dia L et of

Fi gur e- Higure 4lis shsimdars vieentat thatiof Figure dawhith sbhews échematically a
) . SOR _

 Bafin° SERRInG ROR W oHitlifhcht; e HAE ikl Yfpdl Somponent

ansseattly ofthe watehds fermed. directly igdhe siiconsdial. si ni | ar vi ew

to thap E'fe FolDWirRy He%ﬂp‘ﬁbn S BR¥fents” euTBareC gibdidr Dr MBMtIKA! will be
a&cordl n(g a third enbodi ment wherein the control

r?é'ﬂe" RtASty of the watch is formed
di r ect Figutes 1o Zishowoan élettronlbrtlrﬁdﬂﬂeéwhbmm acoordmg to a first

d t d

W Tpolient b acgofdREe Bith i 1Aefiod L ecihtlione EMopfeg ous formed
1here by ssWwateh 40 vdiichcecaroprises i caspil@ctor éRampldof ayindricalishape.

t f j :
op ol B SRR OGRSl e ot e 12 v
wae used ip %ﬁ"bl‘f"@ﬂ@rﬂ?ﬂ"@é& a case 12, for exanple of

cyl i ndchsah2s8 if@ﬁned By tahﬁoﬁdi*h hogity meﬁl@ﬁﬁihg Fﬁén@fbll?ran a transverse

VG A SO0, e S v cses
acdset 12000 thie! dideldf tbéto;mis;ﬁlay fpee@0adf matéhM® transver se

oo, ol el cn Z il b g oovs

sB8e of the top display face 20 of watch 10. _Case 12
i ncl Udﬁéctﬁ‘@’n "‘?W%M"Xﬁgﬂcco Cﬂléﬁlﬁyﬁeﬁ scc%]r th hHﬁégue type.

a dis ice
sh dwln‘?d% iggicater hands 6 whighsexiend g %%Idé?él?@ Q"&Pp‘efh'c"' |a(e driven in
[2 métwiheébdw @kféa&pgf Badeds2 B m%lé&n@iw%dtr?mwm@ aiewde 30. Drive
re.driven rotation a ax
et A el 561 akaple) at oot 0P sSRts. Ml dpeggnotor and
Diranvsmissien innsan8(for obtainiiegs tHeogearxadpttipnareqliesds for adriving each hand
ctric watch type notor and 25 transm ssi on neans

for obtaining the gear reduction required for driving
each hégeprding 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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26. According to an alternative enbodi nent (not shown)

of the invention, anal ogue display neans 24 can be

conmbined with a liquid crystal display. Electronic

control circuit 22 is arranged in part on the bottom

face 31 of a 30 printed circuédt- board 32 nounted in

case 12, under dial 28. Electronic conponents are

arranged on printed circuit board 32, in particular a
control unit 36 and a tinme base <circuit fornmed by a

r ef er eBove device BAisomogated Reeson theabattoms tacd 33t of\nsinjesk ¢irsuit board

3§2 b 396 e ABoby itl‘i‘teﬁ@neé ruﬁ%t'dsblﬂﬂﬁ.@hg fifs? '&B@gﬁret 42 arranged In

nponents to each uni't 36 can
f Bvrﬁe@ cirguitboard 2 pad thipugh ﬁﬁem@nertarq 4 amanged in dial 28.
| ogi c A&Fatt@ryfwaﬁange@- bdﬂs.reerrepﬂlmua eicuiOboard BRWntiahe bottem wall 14
onthe@é}tqg %e Ci‘;'&o rint dCIrCUIt board 32 and
i PECasei 17Prayes, %‘?\‘E@ 4B M‘r ds through a first
aper t uOe cdursa, extergaiccontrol means (endt shown) icooperating With eondrol unit 36,

| 08 o S5, B0 D, 4B B b o cono

adigplal encaos 24and:Lor e)@mmsseiftheass 12 provides the
el ectr pg ESWIU RPhndin ﬁdf&él rsr?'ﬁ'le Bith of BQJlrcGIQF‘Plé@ which is made

neans not shown coopera INng W th control uni

s Ot [semicopdusion ipdterial. Brefgrabln s semiconductor saterial is formed by
eBRtde NS Hé&ﬁ rzst@ncmué rbel madt HBoY siieom vafet siieH dstthose used in
exanﬁle set the tine 28 |ncludes a mai n body 48,

i MISTRRIeFtENicsfp make 'P@QF’A?" Brt® which is made 10 of
sem cohdacdordanvet with tie. teBckifig of ey invenlicn, statironiechwotrok circuit 22

oL | '
CFle8 o ] bl e Mgl S hbiencey 4 o
nilial 28 using knownmetbodsifos fabricating:integrated cinguits onjsilicon.

accor dapgsiay ttB th eerﬁméﬁ}g Hwrl, '?ﬁnir@lv@rm B@thlct:h is etched in the

el ectronic n TOP circult I ncludes at | east one

i HP@@'F&@@OSQ:‘PW!%% fefr@?rﬁmmtssra%wwtueie'@rﬁhed in main
body 485 0dhowhSinCdethil &BFugmse 29 elekfvhic NGontrorsirduitr 22 is provided with

e e
et@ h:edduouvé heaths 38t afnprirted cirbuibbodidaB228céarding tohthe embodiment

e T T Py
vvumade fedne atoonductive @pisotropic ndaemvwanhwmhm aaarged en connection
nglg%' 4 ﬁﬁlUﬁ*%ﬁsg\ él%ctﬁ@ B&ﬁtﬁ& WiH éor%ﬁctlv%opétﬁ’s 58 carried by the top

ctive pat S printed circuit board

A&‘@r §0ngf Ponted ccieamifobrard n$2 shbkse rapductive, é%aéhse P8care glectrically
C@Bﬁ%‘tﬁé@ib WBﬁncﬁ.%tﬁé @amns@@hnhurms bblomffate Sasprinted circuit

Whper S Behangtelalised RS PP Rssiag ok hipbaR 3a o 22

are i npebmdtngl to atteniaticé embiodineemts] (ndt ishewn)a elextricBconnection means

C%bré&d bgyméélee dﬁf%?ently, for example with metal strips or with a "zebra" type
connector comprising an elastomeric strip including parallel conductive 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 metaliic 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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face 60 of printed circuit board 32. These conductive

paths 58 are electrically 25 connected to the

conductive paths 38 carried by bottom face 31 of

printed circuit board 32 by nmeans of netallised hol es

60 passing right through said-Beard 32. According to

al ternative enbodi nents (not shown), electric

connection nmeans 52 can be nade dlfferently, for

exanple with nmetal strips or with a "zebra" type
connecPbrowseqeiectionis control eiecud 28can mludqmtheroelemmmg: components

péuéﬂ % Eeﬁéa?éi%ghgr ﬁ (F%gtﬁscg%;f% ﬁ'fo@ﬁl%r %H' ermaaﬂfor #tch 10 and/or a

CO rrses railse ace

Irgnsgyitteriregeiven A Gol. Hiata %togagmms (rsamenes)p face 62
can al Agvaniddedtislyadiarad 'cﬁﬂmdd?fes%é@éi’ﬁl Ii’ieﬁfica| bbﬁtrm unlts 36 etched

8 '?sahgtfoaaryq&ené$ ooy i ecoorbel P 36, Sl il irui 22 can

naitdphniselconnetteded arother edntiodunib86ithat & iR lafidparatiopali state.

ni ceB8, 28 P} o (ols, bl Spira” R, 5 Jr-rershl, npps. which
depaties thegsame eidl 2B torbedused 8 diffefentfpesool weiches 10. Thus, when
kﬁ&'i\r‘ﬂﬁh‘f)e g'HsrsQﬁ'lbfeBr Etitfol ifcut? éd?\célﬁﬁgl? b%téb?lgected to the control

ectroni c cOmponents’ Such as sensors
cH?‘E@%PUltﬂdstBIt%/tyﬂﬁ(ﬂJWétChdleﬂﬂﬁﬁﬂ'@qdor wat ch 10 and/ or

3 [ adog\e%e?\:‘itﬁﬂrhérﬂ& Iok ﬁfeew&ﬁtgmamn Qubludtlaéglaé%:gsgg ﬁmy considering
e ditrancaswigespést 10 ThE TS CRRaUM Ot 1 o 35 et ahed 5
Id nf it tSFigotet erﬂwbwsle Sddond !@Pﬂ:odlrﬁerﬁm wawT 1@bc¢md‘hg36 thesinvention
e | Ve contro [ CUl n

o arig Nebie 4, veiel #R.58Pc TR B JE rieL GRS form or
stmare eletirameBanical system atcheldunla silicop plate.control units
36 of f t d
o op SO b 88, Mok lhes S thEhnl BF cliP b c2Patent o
mﬂewlomhlmmosatgéuhﬁgeua% sefprange. lﬂothtSrBatee'i the,motorjs made by

g S}?:th@g'm laYsilR®n qﬂ%ﬁ ¢ Inefidk® attb@chéd) BfivePWheel Gnd @cfuaﬁﬁg fingers which

to th of watch bei ng asse
S BORRErE W The BRI P P8GR, Lot Btp Betalfo E40h duating finger is
meedUrgd romoeivelnentrtg a mbbiledtdriile whivhanovedstih reletigrett a fived comb as a

ol 8t SR8 aBBIR s eI B o  he ™ rvent i on

i ncl udPreferably; iare Sd2V i (slic@eonvnsulatar) tfakricatien tte¢chniquet isr used for
6ﬁ1dt4¥°r d%Hl:ﬁ‘ Jéq%ét‘)&%gc%e? \ﬁl&',ls r@?e?ér%e Q FI%UF&? 7A to 7D in the
ectrone N

ani cal sys I CO

TRfosementiongd Rajent; apd whichi esablpp dip mﬂpllgmm t°f|éﬁ easnly detached

eﬁéﬁﬂh@stllb& Mﬁﬁiﬂﬁicﬁ'@ameg% 081695 i ncor porated
ereln rence.

S nhagde
et AREATRB {ocihg, $acoBd sPakciment moio G 8es dhe J3FT & 2n added
dcompontr&whrc&nd sacuredito trep Hottogefate VB0 offdial @80 fre rexample by bonding

Etefcﬂﬁjtlﬂgt fwﬁe'&?(ﬁ%‘ §§éwﬁs)°fop %gzﬁ'l éé mteghé &?ﬁ ? motlon work 68

ating ti1nger n novene

rrwbidhes emed\mlacenw\méhe hotter fagemf dial 28 mdwémcl‘cms &ends 26 in
A acddtBSrideORiti?fa suitsBle! AREcEIPHBI The BdienT fac8dE 8 Bial 28 includes

conductive paths 70 for connecting 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 contro!l 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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Preferably, an S.O 1 (silicon-on-insul ator)
fabrication technique is used for notor 66, such as
that described with reference to Figures 7A to 7D in
the aforenentioned Patent, and which enabl es the
nobil e parts to be easily detabkhed 25 fromthe
silicon substrate which carries them According to the
second enbodi nent, notor 66 has the form of an added
conmponent which is secured to the bottomface 50 of

dPal ses to aliow therglestrical connectian obmomﬁﬁ tegtheTotherdearronents of
m@&ﬁbl el ﬁ‘m)c&eﬁcﬁggﬂh&% cﬂw’h ! 50f dial 28 can
Wor cent | on t

I'S secure bott om
fﬂ'é@dﬁﬁdﬁ’%""ﬁg"ﬁ?@'@m%wnaﬁ’ Wik3%hands 26 in 30

accor ggﬁﬁ?e%ﬁ$emb§&hb?bg@s ﬂﬁchdirbh@t@e roabemg mére c?@fﬁipb@ﬂ’h height.
e Q Cl udes Uct1| v or

 BfeFesder pribles soverel oriadnis ik iisntaiad

ar r angAdcarding he althird embbdioenh Gviach idi shiowR8n Figure éuallsd the electric

dpélﬁg&]le‘?ﬁ Bf @tm?&%ﬁ?iégﬂd ?r?dféﬂﬁsﬁ gfd@%nmqe?éct%?svoé are d|rectly formed

or exa

bpy etbing lnethg onain bgdy ﬂ@am{aﬁ 48. tmie example shawn, these components
P?@Crﬁﬁﬁé‘hﬁﬂefb%&oh%@ ?@To?gtaP? i trey c%ﬁlgéb}cr i ge e S|m|Iar manner

tric connection of contr unit "36
r By thetomface 62iafdiab38. 1 and 2, the contact bunps 72

anECI @hgdatghcbhom&lhl@@ |ﬁ@l§?nérft%d3 isethecsios tééﬁhli such that the
W on [AY arrange on fo
alh B8ObA8rst lebab drcilner B Tam. 5 Bobotim.g the SilcS layer 74

afdrmmg aesubbteate| faragxaopien 350 imiorapfetenst thick 5 én tiotetrhediate insulating

con%tct iV o{)sq@i‘?sla% aé&g% g%lﬂ r@mf)b ‘%ﬁ?razge e’fﬂrgple 156 to 75

2@nicrametens dhickdiThectanirob urmh 86, oseillatar 336 and maten 66 preyfermed in the
3Bottdrh Iaye? 28 wgleeﬁéﬂw é&ﬂéctfiﬁé oénhso%\!@ﬁt@&ﬁ derbei ng

Mor eover it e

nore coppact i n
Sever aMolor g8, 6B niksen & ackPrigneR with the IfaghiRg ! the aforecited WO
ApawndNagzm(w@Bmsrd enbodi nent vvh| ch is shown in

E: ?ngepéggal ﬁg e eI Ch{éc ﬁr}bgéé)pfchcom O Patent No.
doet/88¥ 1 1, dmommbrabyl Itﬂrethl b)greiferendm which desmiiped @ndfshows a silicon

d bg):illgtgr Q'Jﬁ{?id%g?? %ngtgg ‘@Pm&t Jﬂlﬁ?@g@%ﬂﬁg ?ﬁé@rate%rcﬁrgmt forming
beomtsal euritn 3@, of |Wﬁtb'ar1&r@ﬁodlat0rl%4 ithust has ttsp forae &f Gomigro or nano

db@ctr&%ecﬁehﬁ’cd‘l @G‘ﬁétﬁ%t Wﬁbht i8 @iéHed YR rdlR beaTR abest dna‘i %%d which is
S. | t echni E‘Ge such that the min body 48 of dial

S'eFH@P%%‘"e F'éDPPQ;Fﬁ Pt 22-hottom a top silicon
| ayer Mvaﬁtagémsg« ettt 01 Bas nof printe airplit bdaflis here, since alt of

mcro t di ate insul ating silicon
o??'&l lfﬂ%é 1® "ahge%ﬁb‘s}ﬁlmt omsilicon layer 78, for
exarrpl a'heEmotmnWaoﬂGGmls rapnapged hetdin @khoa?ilm 83nwhigh is adjaoent to

S8der) Sl Bl 1878 JESEESD 16 e o

t M’ oel 8% taobendrivennp retatigeby etas§6nade i n accordance with
t he t eaghhiaemediatehSledtie 'cBRndctien \Mément such as a metal contact strip 84

can be fixed to bottom face 50 of diai 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 contro! 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.



Pat ent No. 2004/081695. Gscillator 34 can be made in
accordance with the teaching of WO Patent No. 20 '
2001/ 33711, incorporated herein by reference, which
descri bes and shows a silicon oscillator provided to
be made on the sanme substrate as the integrated
circuit formng control unit 36fof watch 10.
Gscillator 34 thus has the formof a mcro or nano

el ectronmechani cal structure, which is etched in main

body, 48.9f dial 28 and which is electrically
coneéle%-&g- to control circuit 22. 25 Advantageously,

watch 10 has no prl nted circuit boards here, since all

of cont r1ol | s L "@‘ég% ﬁﬂL‘f‘Qgﬁ'ﬂg a']:a% i\J, %}@d-ﬁg with a dial

not | on wor k
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3 B o 5, cive Beios (30) ol 1he PP ovbesi e e ({28} ingludes  main body
met(48) in twi farrh of Biplgte Shichdemade of serpidohdudterithateridiaand 6ihe type

22 Whefiln B4 QS gl B 2y b o deP b ki Ui 98) anc o

paﬁmsamltmmmmd iyrihat herelesironic control-iowi 22) indudes
th%t Rk "&Eabru Hr&m-!lé}n?ﬁ 34, %ﬁ:ﬁﬁe{&é&\’ﬂﬁﬁ%ﬁn&i@bwy (48)

cation control circurt 22

1%0?%@4? assn nce there is no |l onger a step of 35
assen‘ol I @2g/ rrmmemﬁm Naécodrding toothe presedingroldiing charcterized in that
ct

t o ronteL G B b sl a'rg%ﬁm“%gfr%{?%&%d in the main

prboé)seiﬂhgfﬂmidiallﬂza)m ni m ses fabrication costs
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165 o hese A0l (34) '%e'lf?fa’meéd@dri'ﬂ ﬁtﬂ mehrw&@)?ﬂh%"PWHb an

anal ogue4di Tirheplecedd arfyl of Shengreleadidg clalifis, characterized
o Batg Ficty waw* g%tgmﬁébfﬁéw@sg?@o%ﬁﬁ%@me
di dial (2833and eleictritelly connacted o the coptrel cltcnit (28). f or m of a

Ph. types w0 e‘f‘%ﬁ"ﬁﬁ%‘%m%@%. '?% f@?’a"‘e"&d

he t
20| 1 tisibe dive deviee (308 Inciydes an elasiic
baél&cﬁbméuiafm&%ystarﬁ aehea ireh EWpf ébrﬁrbatmktm material and carried by

&'@g}*‘%ﬂé@ control circuit (22) includes at |east one
circuit elenment (34.36) which Is etched In
t he mai ne) bo‘_ame(pm:)a (101hmbrdirigetochrqlof@aﬂj15 120 4Tdmwtex|zad in that
| iRl 76 Sl fad e i nte i 2e0
250| pleciramesheical systare direetly in eeme inchpol (ARYRE thssial (28).
body (487, ofinidphacs(#0) 40¢8iding to any of the preceding claims, characterized
in that the main body (48) of the dial (28) is made of silicon.
8. Timeplece (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),
30 characterized in that said top face (62) is at least partially coated with a coating.
9. Timepiece (10) according to any of tha 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 sald top face (62) includes raised designs etched In the main
body (48) of the dial (26).
35 10. Timeplece (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



3. Tinepiece (10) according to claiml or 2,
characterized in that the tinme 15 base circuit (34)
is directly etched in the main body (48) of the dia
(28). 4. Tinepiece (10) according to any of the
precedi ng clains, characterized in that a mcro

el ectronechani cal system (30) i-sBetched In the main
body (48) of the dial (28) and electrically connected
to the control circuit (22). 5. Tinmepiece (10)
accor,ding to any of the preceding clains

cha¥high edrriesane part pfthe icantrol ircult (22) and\n that thedntegrated circuit
| NGalsifiast (86) vahigls fs'etéhedih Be mAiR)bokip (48)H tik dFAIG2S) Is electrically

el ectro ani cal, syst.e ched i.n | at e of .

e fPRBRABL FUnietyB e e prnked ol o 632) by gfectrc

6. cbhnegiion cwedni{56)dnseriedibetvdeen the hotibmdhee (80) bf the 4jal (28) and the
§hzy Wﬁ%#lﬂ (ﬁfs)at the drive device (30) Includes

a not or (66)

n-el'ectric formng a mcro 25 .
el ect r ofdehdimeriecesgerordingitoranyiaf waime A del 9 charagtenizgd {n that the
bo@hole§Hthe conths clitultl (22118 Jetchéd il therRain bady 48) of the dial (28).
according to any of the preceding clains,
characterized in that the main body (48) of the dia
(28) is nmade 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). 30 characterized in
that said top face (62) is at |least partially coated
Wth a coating. 9. Tinepiece (10) according to any of
the preceding clainms, wherein the top W (62) of the
mai n body (46) 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). 35 10. Tinepiece (10) according
to any of the preceding clains, characterized In that
it includes a printed circuit board (32) which Is
arranged under the dial (28) and -8- which carries one
part of the control circuit (22), and In that the
integrated circuit elenent (38) 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 (58)
i nserted between the bottom face (50) of the dial (28)
and the 5 printed circuit board (32). 11. Ti nepiece
according to any of clains 1 to 9, characterized In
that the whole of the control circuit (22) is etched
In the main body (48) of the dial (28).




