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—* 159159* Case 2474 ANALOGUE DI SPLAY MEMBER MADE OF

TERI AL, TIMEPI ECE FI TTED THEREW TH AND
Mm HFSRI CATI NG THE SAME The i nvention concerns

i spl ay nenber such as a tinepiece hand.
The i™VBNti on al so concerns a tinepi ece and a net hodCase 2474

of fabricating a display nenber. 5 The fabrication of
a hand foruspe as a d|EsI a rrerrber |Tn ati rre |eceL|Ts

t 0 be HITTEBAHERBAITPARD mEeHomg@R FtAgmemm THEISAME
whi ch the hand has to have a particularly polished

surface appearance, possibly with facets. Currently,

hands Téeenfeabon cartoechsi an dradssmie didptsl megbédsuchlagrs tithepiece
Qfann @ special 10 alloy. They can be gal vanically
treated, covered with paint, oxidised or untreated if

the rRieenveationalee cpreeges @ltlmweye an@adrateecdf fabmeating lydisplay
TR&hbéH ng or die stanping. However, satisfactory

di mensj onal precision can still not be obt ained with

t he EHRRTICREChAIR B3R fof HSRAhg JisplmeiiRe I 8limeapiese is

atteuiaal Somaled, |aqlﬂrttcutaﬂa/he@ﬂ%"tﬂidd0§ﬁ) b@fttéiﬁbléftbbrcbmhe range

ofteolen ety Bl 6% B s2gcflafubp (erictuas Sirgrance,

Dopsiplymithtfagdte treat ments to the hands to guarantee

hi gh qilehty, h%Hﬁé Qr%efaf)ﬁ%'teﬂqm b é’slr st E‘t‘é[el' P@Hrélﬁﬁl nng'ﬁnéjr in a special

fabricating tec ues
oV ek eAR b9 @alvaﬂlﬁ@WéWt% p@Yem@d wite Peinb axidised ypr gntreated f the

tohdTBiM| @6 €d el TRES ard Qed@al@rﬂneﬂ@ t%@ha&fmuﬁ@@r @ié%ﬁﬁﬁ‘ﬁmg

abr | R TR A e SpeLb eistr " of beaiin aaingd v the

inhachfring@indadie stdmaimg:@nhrbeuésatbr theae ewterlars_ 2ad iadditisral @perations
toP a8 AHiRg, n&ﬁ&f 4 hate g&mo obiAh eh@;f.ﬁgltghga?tom% hand.

proposes”‘an anal’ogue nmenbe
ti nepl'\/&f%overd\"Stgﬁ@e"ta%p@e‘@éﬁ?ﬂﬁt%ﬁwy AuRientreiangnisiio the hands to

\gn,epdmey]h@mQ@Mnygmagelf.ﬁ|sarranged t he arbour hole
being f1i r bour chardzécterhzed i.n

ted t d ]
Che mhEodyTen alt ater g Kpin igE Bstaléy Sy paediems to
metaehiesibd, tRerebecarbing,thd breatiity of boepicoé dé:h@nemal ogue

d' Spl ‘?tyls a%ngﬁg{ofqﬁép%ggnﬁm%w? 0 nvéb{éeghgﬁ thgflﬁdeaSIer

é@hf @ﬁﬁa\@@'ecﬁffebeg agpat d@ﬁil@n treedsnen e its/fofmbandcthakehnuzs fagricated

R 6HRI 0K tBANRTsd prodlGbReb&SI T oni cs for fabrl cating
integrated circuits and in m cromechanics fo

f abri daEiMGHIEINYS PrAROEES @3 analpaus; q"?@%\hmﬁﬁ@ef figed to a timepiece,
a)dtr@rtymgeomi)ndirg aghauesadylin ghich adi arbsuritofe i @Rahged, ittse arbour

r d m ses the nass
BRI o A B el Sl ThBLAL 5 b0, G o
éﬁlgomhmdm“lnmmp@nah Emfawbk»m@n main battesf the@nélogme display
FndiRitd haYR B of Bhifhepiece hand.

The display member according to the invention has the advantage of being

able to be easily fabricated using technology proven in microelectronics for fabricating
integrated circuits and in micromechanics for fabricating microstructures.

Silicon has the advantage of being very light, since its density is approximately
2.49 kg/dm®, which minimises the mass of the display member, and thus problems of
inertia and unbalance, in particular when it takes the form of a hand. Moreover, the
reduction in unbalance and inertia of the display member has a positive influence on

the sizing of the display member drive means and on the energy consumption of said
drive means.
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reduction in unbal ance and inertia of the display
menber has a positive influence on the sizing of the
di spl ay nmenber drive neans and on the energy

consunption of said 35 drive neans. 11111111 1 | | s
1111111212 1 1 1 | 11121111 1-3-s 1111 *Q00002* -2-
According to other features of the invention: - the

mai n body conprises a proxinal portion, in which the

ar bour , hol istal portion which
for ns t??@rqe?ﬁjfcﬁﬁ fegtg ﬂ”eo‘f’v‘f @hand, and the
d| st al - tpemalmbod)scdnnmlsesiatpoomrhel fRirtiog, n‘advhlplotrtei Hbolnhold is

%ﬁegnﬁbabfama\(‘@gﬁ &n Whgh%rn%snthg in att{r%,régt\(cﬁnr %@pgh oe and the

nﬁ"étlabm'tlorl lStllhéedn'@ the pgtimal @Qﬁl@d@g at least oree bddng Whesswidth, in a
L fHs98fse pRanBUb tHd aHE8uOfs IQé%"tﬁ§n WhL Gl tPS Rumited ?Bné .0

the drive arbour and which have a di anmeter smm

t han fi'heynan eedacludes, trht@et”éi@kr@éﬁ theceofor multsugegefrpores which
bardyparael Mdﬁ@dl&\!@@ﬁé@chrﬂaﬁm@f e a dibR@tdr @matel thas ﬁft)oifmcrons

I f. t
of “the HRI BERE PLIETB90 60 ebHeneBbatRPHERe: of
di f f erghe tomswialcalof fheonaib bedyraciudeotheets; t he coati ng
' S ”ad%tq’éasfr@ﬁ@*a’ce of iHaSn&h $Bb¢ i‘é ed?@']?@c{ Wltﬁ%'eHQt Ahde of A
e

| east one Integrated circuit rrange
i ¢iffergat 'i!‘ﬁﬁe!E'R'rfES%i%tr@fm@'ﬁé’Oﬁ’m n body; 15 - the
cryst althé Beatf@ti€raak of megnocrystal | | Ee silicon. dT_he
i nventipn al r opose t] | ece characterized in :
that it! ?HPP@M@E‘E%&” P%gb‘?ﬂ% iBlggerted siptulleraepidpat is
| arranged irdte dieickricsh obthe rodin bbey;pr ecedi ng f gat ures. The .
i nvent i S od .of fabricating

fis FyH{a n‘HS mdi& %S0 c?cbr\gt‘:% ﬂletse.

anal o nmenber ¢ o ti mepi eces, :
each a Iog&mélomabplpagpmemélme@morprchsnan@naem|that nzu@cludes at

beskt one aWBIb fe él@pl§¥ h%be'ﬂm SccordzAEE AE%He of (e b g feature;
hole heing fitt drive arbour, characterrze _
t hat ihlt%q ﬁ@ﬂja%g%@f P'@ngeso%é“%tf’%%c’foﬁabﬁ?%'% aﬁﬁ'@ﬁﬁ‘%ﬂ'ﬁ@ay
ampinats tobe figed td:tﬂﬂeﬁ)mde&nhyesfaaidubmﬁspl@trﬁémaér PnpRising a main
tt%dg’?rk(ﬁlpﬂh i’\eazﬁt?ciur ?\Bﬁﬁggrrgrﬁg%d%e.l%bgﬁ n@ q,' Xg &@%Jatgf QrB/e _

i arpPwnerracierizedds tat  dnetuslep b lsiasieonel steghof picex-g@chin®g a plate of
AGIfRh Blabel &@stgn.n@ matl 84 8Stdrhakd 8t 18BIt AL g o785 |ﬂ%aFd°

the inpventiQ - during the plate mcro- i ni

strgialling ’é‘i‘feﬂ%w'g] ERPY W% forned on the main body

to al [Twe inbtoanatsgue wdplémbﬁMoﬁﬁﬁa‘déeﬂroMteQﬁeé]@élm Bpiddes.
t he dr/* r bour

e B e R BT R RS B o
i npl ensturiagl theoplats nhiorormiehisey eteq) flexitdd elgoents are formed on the
main body to allow the analogue display member to be mounted on the drive arbour
by resilient deformation of the flexible elements; ;
- the micro-machining step is implemented so as to make several analogue
display members simultaneously in the same plate; :
- the micro-machining step includes at least one lithographic step for
reproducing the contours of at least one portion of the main body of one analogue
display member on the plate;
- the method includes at least one step of depositing a coating on at least one
face of the main body of each analogue display member;
- the method includes at least one step of micro-machining the top face of the
main body in order to form embossed patterns thereon;



10

15

20

25

30

35

30 di splay nenbers sinmultaneously in the sane plate; -
the m cro-machining step includes at |east one

|'i thographic step for reproducing the contours of at

| east one portion of the main body of one anal ogue

di spl ay menber on the plate; =3the method includes at

| east one step of depositing a coating on at |east one
35 face of the main body of each anal ogue di spl ay

 or o HRE RIS TEHESS SIS 088 SRot R ahses edon face of the
omdiarbade irf onder @irhalssfadetpaitdreoms t her eon; - 3- the
met hod, h?%b}éfja‘ﬁ?\ t atler?éﬁ’hc’é mgﬁ&:riétglﬁneogll hero- rmachi ni ng

the to r "to nmake facets
t her edather fqahée%a%@walntag@s whtheriresent nvanticoowil eppedrinnae

Séléérﬁﬂ!bon%&ﬁﬁg fh%%lW\Aﬁr% @i RNERRY %ﬁsm%e WA r@f@?e%%ﬁtto the

i nvention W | g ear nore 5 c| ear U on read Ing t

f YINESGH H@V‘ﬁﬂﬁsag'lv byway Pl pen- B’H'“”@fﬁd@’“&!ﬁﬁﬁ‘dﬂ’é?"@ﬁ@nce to
t he armgmed 1d6 avurélg&tlc:glcv(ﬁé éé)ttldh%MNméh n@sirdté BtHenitdically

SR SR Pon Dol eicaly ifeges Bertis il ppicatoltedn
sa@pylapte withbtentedctong 6fatbe||ro/ahimg ti mepi ece hands from

a sili Cﬂﬁur@% %%ngﬁb a"rzé; fhatd é)%%éﬁ%ﬂaﬂ?ﬁ}g tﬁ@snﬁ’éon plate at

the invention; res 7a an
thasteprbigtrateddndiausadl v the silicon plate at the st ep

i L' ust. rra%@'é gig aﬁ?;?%éﬁ tRat shols g?‘r{iéé‘nﬁlcbﬁy @w%%éﬁt’g?%ﬁa%‘east
S o a i :
dfasbhabiaecs b ne el Ao b e Myerish he =

| nvent - Fogure-9 iFiagertealeross-section that ahows mﬂmcéllywm:]rimzdbtamed
'p‘ﬁ[@‘; btained 15 by the method °

5gplor di ng coﬁo"i’rhg% bré])vtg%p‘%g“oq'- Figure 10 is a top view -

t hat stdgiwedeneaden vaw |tlyﬂt§hm$1§c®maamlbfoa bynd dtdained by thie

nkined a@é‘&@lhglt@ﬂwetl@vetnhgn brVRIBY '\Aﬁtﬂ thb Wgﬂ@&néﬂ"fé&té ;WO

I t a verti cal

cr 095 SAUTEJi 197 SHECRIESSTRASEOR 0TS R-4TOr SR plapeck -1 of
tthe hbadhdf Bifureiigur e 10: 20 - Figure 12 |3 a top view

t hat I i .

o AR AR Sk A P LA o
d@ﬁﬁh\é@ﬁpmdlbé invefigu peovited iwithdwo eahractjegibearesy of a

sect QWl@freh@aﬁh@Enlgf%‘dr\ﬁevﬂgfa sedl_'bg‘éfﬁ é'r‘ﬁoLfsw\%gfé X aI

cross-section al on% | I ane -
8

enl ar ged94ianAds an g Qﬂ?@r%ﬁct'%a'%amq @Jﬁn%ﬂ‘*-ﬂﬁéha%éhawmm an
Férgaryed ARnn@5 e cgstaleesndlpdrmﬂofsniwmar&f@fm@hesaeps of a

et rectihhs 100 AR AhAYS ChBBH BRI $ndlolepe
members 10 in accordance with the teaching of the invention.

Analogue display members 10 are here hands 10, one example of which is
shown schematically in Figure 9.

In accordance with the teaching of the invention, each hand 10 mcludes ‘a main
body 11 which is made of silicon based crystalline material.

“Silicon based crystalline material” here means a crystalline material containing
silicon such as monocrystalline silicon, polycrystalline silicon and quartz.

Preferably, hand 10 according to the invention is micro-machined in a
monocrystalline silicon plate 12 like those that are used to make integrated electronic
circuits, such plates being generally called “wafers”.

Advantageously, a series of several hands 10 is made in the same silicon
wafer 12, in accordance with a method called “batch processing”, using techniques



10

15

20

25

30

35

Anal ogue di spl ay nenbers 10 are here hands 10, one
exanpl e of which is shown schematically in Figure 9.
In accordance with the teaching of the invention, each
hand 10 i ncludes a main 30 body 11 mhlch i's nade of
silicon based crystalllne mateétial. "Silicon based
crystalline material" here neans a crystalline
naterial containing silicon such as nonocrystalline

| d. | .
R ER Do el Elet o es b Fabie Aoe PEioA Dliveeietyres to be
nfrabm@ienhlom siE@dniwafer 12honocr yst alline silicon plate 12
li ke tﬁ%%@ téé?uﬂFq H5ikdd nt'egtf&Q‘%gnc%quége%gﬂr%rgeﬁsors

35 circuit sucﬁgg at es %el ng gener al
%ﬁ@f%ﬂetemm@ﬁg atpss. \and anigrerpusepsofl hgxem@rrw cdmeptise two types

| &F féﬁ%@tnﬁgﬁm@h@@ Wﬂiﬁ:h%ré HWCth‘@Eﬁ(’I wéPetchiigaccor dance
W th rret 0 dgll bat'ch ﬁFoce

t echni dl?ée mejnocggengilly H5e ma 'eeaeéaha@g%wh@g Iggsily pemove a layer
eﬂarhﬂtena‘ref;haetecmlnemtmmmestructur es to be fabricated

R e i A

FOCEdCer onet ers, mcro-actuators, and mcro- punps They

mai nl Y\ &emitd % ér%rrte)d RethodPnétt of‘ ﬁ‘#éﬁhx%b rﬁ‘%%to'b%g% for micro-

which are dry etching and wet etch eseme
dﬁn‘é}'%”g ?‘ '?Pé,‘é""i‘fﬁrsk? ﬁr& ysed ﬁﬁlaﬁd‘ég‘%ﬁlhé‘ﬂd?r b dir ¢<§}|Yr"laﬂi’ﬁ\1@0kness
mfltraejgrconwﬁaf@faterl al of a determ ned thickness. Dry

b oh aRdEad Feen SRR SR lrcnalie BSe o STEPn Stcfing. Thi
pedtnigueasee tixopiopemtyt ofohordueystalinergilicon of beiog potasified by anodic

fé?éctr@cﬁérﬁwal? %d”n@hﬁr+f|u%ﬂ@ a@@fug[nﬁ]azlﬁﬁrc%nléﬁ?#jent%ﬂ% %S

to make directly 1In ness
JEPNNiBIe Redtcerble k9 reatave tsosilicon) cegpielely with highptusrent d%nsmes
t eChnltAmJé%(h abtﬁ%hnfmlémémbthm tied §||'ktdhgale6[fdip§hsrﬁrf§0@8h
es e con
S8 E He Rht iR e Heo PR cercaRa h@'ftrw"gd Micro
r@/rtanoélls Uby ROV aTjetkstrs iehal, padesvi WButIbenit'Prbessdibys oftMics Total

tﬁfa{!}@“’é&ﬁtégﬁ ?‘%W%ﬁ\né ?5&?@6‘?\&&5‘ ew.?h'nl 1h%qs%o&9 Brhe #aer!rpéatlon of

i G9pKiakrBistuEnapnels WhoRe sgpamtmw@s&e mﬂﬁiequ@hl‘omlg silicon. Reference

tcR6 bR st toshis %@§Ii‘dah&?%do?pdr§t%d PidRdirh S@Féf%ng@tfbrt h6@ detail on
(‘:ﬁl ectﬁ Ihem cal Fabrication of Multiwalled Mcro

by RW Tjerkstra et al, pages 133-136 of
" Pr océﬁderr@@nmlesl\df(smooﬁl'mm n%h#«h@l ms&wsdéﬁa@tﬁﬁntﬂaﬁi in the work

\%'Elw%ndﬁﬁgétgls o?ﬂ{]@rg\%bnxgttoﬂl %Mgﬁc lﬁg&\%ﬁ ed tec} by CRC Press, and

fabrication 0
SeprrGtherdgferriice JSBNES-FARII45 - 1 drcotporated |het£m byresffereace: do which

GaferdiRe ¥BABe adctbSiuRHE! detdilsi.on, incorporated herein
by reference, for nore detail on this nethod.
The main steps of the method accordlng to the invention will now be described

in a simplified manner. :
Figure 1 shows a silicon wafer 12 prior to implementation of the méthod
according to the invention.

Figure 2 illustrates a step of depositing a sacrificial layer 14 on the top face of
silicon wafer 12.

Figure 3 illustrates the treatment of sacrificial layer 14, through a mask 16, for
locally altering the structure of sacrificial layer 14 so as to draw a pattern representing
a series of hands 10 on silicon wafer 12.
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O her exanples of silicon mcro-machining nethods are
described in the work 25 entitled "Fundanental s of

m crof abri cati on” by Marc Madou, edited by CRC Press,
and bearing the reference | SBN 0-8493-9451-1,

I ncor porated herein by referente, to which reference
can be nmade for further details.. The main steps of
the nethod according to the invention will now be

30, Fi 1 )
i1 oo e a1 £Rec B ninidhiRe Fretigeriat
arretarebhn iy acmtdaece wite aniaoisotrépigetabing tedhinipte; atarsthat the pattern
Srte%Fés@htlrﬁberﬁ’é?ﬁEtﬂongn %@eﬁ% |h'_tﬁé ﬁ‘llcklngé@{ﬁ shitoRDaldi€ ot op

face of “silicon wafer |USEr ates the
t r eat nBift rema'@%azﬁaqr'ﬂ@'aaﬁyqraveﬁ thes remaves @ showadkFigere 6.
If or 3? Zin&statvéﬁétr ap t.@wmw Hahe? 30 LHEHAL &t qutj PR fatt&éh%ld to the
ayer so.as to ern represen I ng
Bt WSt bt T by L PLBIaEe: 55 S i Fjgres 7a anc
57b.silicon wafer 12 has been etched through t he

sacr i f'f'l*ﬁa' f'i"}‘|alez=1t |§£tron%'tejJrﬁrrt?aR ¥1b'}o§0§t° ?&%ﬁg &keth@lnﬂs from

ani sotrapi ¢ ni‘qué, ~stuc
reifioayeien 1y hands 10 i s now drawn |n the t hi ckness of

sili C%@Hﬁfa%éod@y tﬂ@ﬁte&%@%c@br‘a% S8 e lfnl/%‘t %h ﬁY:Slrnﬁtlrse at least

IS then renoved,” as shown I n ure
vlYeetten guring Wiyl EWOﬂ%&rf@a@P@ Preetelyis denas iehan the siicon
afbtrambendndww Hihis duatiyig 0dn b@fdgposlt%d‘m acdardhge withfchemical vapour
Hs, bt wn in Figures-7a and

t
%e_p% t|8n P %%s'cfaaharpogaa?po%q'gp z?fhé‘fquﬁgnds 10 consi'sts in
det ac hThegnehed haeatding tothe isvdntiomeamalse comhPrisel & chemical and/or

AR 398 ¥tept5£3§hé‘83ttohﬂg s@r‘?&c%r% th@sﬁu&m fBFFn hg%gﬁ‘éé " for

can conpri se at one ste

COEMAIRYN TeRr te Riprihe aspedtet G, s'ltcgn g@rtsam t ed on the
SI | i canshduty é ﬁ@ehmme]&chlﬂ'@ lsﬁep@ Qah blRE Heampleented so as to

SR BP0 A LR 67l 0 P eagpennce o
Theoatipg ldedosited ondhe gilican, bhenakimgegeon@tricahor atherpatterns, which

SHPELSAoSRETEEeY AL S LR RSl ATy Bl ove
ﬂ)”e%d&ﬁ' etchipg hypecanPra@nge fo the surfeeg ofthandad Qet@adedn thengilicon.

Ssddht‘étdihlﬁgJétEQé.?@an bé lrﬁﬂl@ﬂéﬂe@ﬂ/hﬁﬁthﬁﬂdé @brd it C§Frféa't)9%|l|con

st an al so be inplenented so as to alter
%g nce of the silicon surface, or so as to alter
t he sudcaingppkeaeabodimeht skowrtiatFiguge depedop fde @m hame10 is

EV|§&Q\Bltp¥rg§B§ g%egﬁ%ﬁ:c S;{étt%ms A wlggtlb Wefe?r%%%g y gd%cw etching. A
g@%‘ﬁbtqméétpn péwae m@ermythes@ge@u@tnp pettergs @& whichrghessl fand 10

Qirﬁrfée@ga ét&’m rﬂ@@ﬂlereﬂfé?@al%9pé§?§nc§a“‘itfsﬂ6§ld%fe rtb@éHjﬁ’latltﬂls result
wou?d he very dlf?cult to ogtaln with a hand 10 whose main body 11 is made of metal.

According to the embodiment shown in Figures 10 and 11, two longitudinal
facets 28 have been etched in the top face of hand 10. ;

Depending upon the embodiments, patterns 24 and facets 28 can have curved
profiles so as to form waves in the surface of hand 10.

It should be noted that the method of fabricating hands 10 according to the
invention easily allows hands 10 to be made with very varied external appearances.

Advantageously, the method according to the invention can be implemented in
parallel on several silicon wafers 12, so as to make hands 10 with similar features
simultaneously in several silicon wafers 12.
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Such etching steps can be inplenmented when hands 10

are still carried by silicon wafer 12. According to

t he enbodi nrent shown in Figure 9, the top face of hand
10 is 25 provided with enbossed geonetric patterns 24
which were made by silicon et&ing. A netal

deposition 26 was nmade on these geonetric patterns 24
whi ch gives hand 10 an needle etched netallic

exter pear ance, ld be noted that this..
Fesal T oyBRRTBHE Nition oo PARE PEyReH fiin o' Reetens SHigan hand 10
I0adshioseecondancebwitty thedméetbodrackmrding kethalinveAticror di ng t o
the e di i LN E

| ong: (ot naa 195 B fdhnbh AR 0T dfhodt ¥Pa whgelof tre

fugrien movwaﬁrd (ot showpeabwaigh dpdnanchto @ﬁﬁwmwde@ here with an

mbé@m #toadwdrfv@ﬁ%h& 28risadtob@vay curved profiles so
as to form wave he surface of hand 10. |t should

be not¥yarREEOtHe ﬂ??e‘f‘ﬂ?foe’@* Sy A 2rhav hRlgARds PCPV'ded with a
aa\medldﬂmdténaﬂ brablingwand 0o Badiiven ialbl Aeforintigdayet 361 by

AR EE 8 ol PR B bERA RERTEO NPT nventi on
can be‘\qcn@hr@terwaﬂtematlp@embb@meoh hese 4P alkccadingdothe invention
Wah&eSohded BPwBRed BnitBdtfe RARMS 340 Wi th sim | ar

features simultaneously in several silicon wafers 12. '
-6- FiRFGPEINg BRmvRsvaniaaeeys eropadiment ahthe ipvesticaeuhich istshown in
a’tlgdréastan aitegrafelicronit BamentlEl WBARId iR tRCHVKASSICS sicbMwafer 12,

%ﬁ}?nt%@g ﬂoﬁ‘ éqhng to the invention. Each hand 10 is
t!

rotation to an arbour or a wheel of
t he Jetegtatartbeirwi eteniend 22 shobe mane, inetocbrdafce Wi dorhv@ntional

dﬁ:cH&\‘é%trQﬁleYéB#fggtimegth?%lﬁé% ggfore'5 gﬁﬂﬁq)&r afﬂe‘?l Blé%eh%tlgr? of the

I ven ont rive arb
ifaprigation mgthosl gocardingdp the @M@WUOﬁOT@J%Et‘?@a}ﬁ!ﬂcwpldédemﬂh 22

anlbaytfsde3fefofehBRd BY dilddon aVaRdH 12 SHaRA id Rigufe PErdH WHRA hands

efo m ng llayer 36 or by sliding agai nst | ayer
12) qr¥rtﬁdt{r\cﬁ the risk of breaking main body 11.

Accor dmtagraltem circud leteamamd PR ven baledtrivali connaotdd 1®the control circuit
% S 2 rBd el LA Qfbout B iy R Donded or wel ded

onto drive ar |ng o an advant ageous
enbodiltegratest citchis elemyant 22 mlud\m fenexampie,amintegrated ight emitting

Qiloo%ﬂnltl'ﬁg BAKAERfHahG YD HEAETEBAn tds be IITRES thdinkidg, by
hi ¢ ne on wa in the body 11 of hand

f@‘p'ol Wf’z@? E?Waﬁ‘?r\?e[ﬂp?”@sé’ifréﬁ?orbz can be made, in
accor dategeated ¢ittuit efenemt 22 rah incllidera seheer ;frci'nﬁémfo@ supplying the

AR5 LSEABOIHE AL By 0 Rl
treletiomipdthe digh. Thus, integrated Circuit el enents 22

Can b¢|g?_[ﬁ‘§’se1f’ﬁf S %W'Qn | r§4/eld &rﬁﬁ‘od"ﬁ\feﬁtﬁn Wmcﬁ?aﬁaqms hade
ure from whi ch hands are bricate
rely of silicon, i.e. its main body 11, WhICh forms the mechanical structure of hand

10, is made of silicon and defines the external shape of hand 10; of course, main body
11 can be coated with one or several layers of coatings, such aé metallic coatings.
According to the embodiment shown, main body 11 includes an annular
proximal portion 38 in which arbour hole 32 is arranged for mounting hand 10 on drive
arbour 34 of watch 20. Arbour hole 32 is provided to be fitted onto drive arbour 34,
such that hand 10 is fixed onto drive arbour 34 in a manner similar to driving in.
Arbour hole 32 is provided here with flexible elements 40 in the form of
tongues that are made in a single piece with the proximal portion 38 of main body 11
and which project onto the inner surface of arbour hole 32. Flexible elements 40 are
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Integrated circuit element 22 can be electrically
connected to the control circuit 20 of watch 20,
through the rotational arbour of hand 10. Integrated
circuit elenment 22 includes, for exanple, an
integrated light emitting didde in the thickness of
hand 10. Hand 10 can thus be lit fromthe inside, by
exploiting the transparent properties of silicon.
Integrated. circuit element 22 can include a sensor
oOPHEls et e B enang 8 e G b arbas 4. Thus,
vaetec s 0y, tflexibledeleraento 4 exsrttagyriphimgdoge loardripe aiidu® B4 which
fang (L el at L al . Fi 2 ta 14 .
iR oy R e Bfb b 8 Shicord i dh G Biefienlsdy 6taton.
ent i r €1l§xie elementofQ ale, preferably ferinad Hudng the staphefahicro-machining
fQIcoB wahg 1pechani cal structure of hand 10, is nade of
silicaon and defines the external shape of hand 10 of '
cour seAIREPHAY hbalpo atrludes aistalpartinn S4wiich frraisdhe indicator section
Szﬂ\hehglhol meedistaoﬁorgb@agiz ﬁ%the&ﬁﬁﬂﬂ hé® df!éﬁﬁéﬁgé@ bGQEJUD&Ke any
or di o _the. i ment sho I n_body :
(e 6F R P PR o UR Bofo e dial o
dintepigcel?dl. e 32 is arranged for nounting hand 10 on
drive p; - f 0 : '
or ovi Gt erPf? R colfibdets € pro BP0 s 7 g Begms g4 46
HeiRge Wadind1.fin Rd@nevaree RNG & HiVEAIPOB B4 is campripekbetween thirty
Sndi tvdhuh@redmhi¥ioRs, drfd is %fé%bblgléhubl% @ift?%iérénspfm\é'vﬂaﬂ 11 of fifty
her e Wlbh flexiple el erreg)t 40 in ,Ehe or m of ton’%ues
tRSEONE P S 8O U PHESE 92‘1“%%“%" YANd{epesdenagam 44, 46.
port i dne3Busbbtairisra tediyt 01df wrédrdprabiicahly pl:ﬁlspjtltelcgbroﬁﬁtaopérho@n 38
[ . Of £ h . Flexi bl g nents, 4
%o S BGTof 42 0 O8I RhEn I voor 1yl aB RS s
riedieatieds gived by hand ! B.onpagigulaTmnuastop vigw. dndegds earhbiped with the

fueBX§rRAIEthRkRERN ESMARSRXBF ExanilE bOINBA tHiRy 584 8 RuRdrkY Fnicrons,
arb n Xi a 1 drive arbour

34 ' hol ds hand 10 . I :
iRt b T REao AR Fpespeae Ve B ampy
ehdsieintts théthakea epe ehe traislty nfate Melémhm@rﬁbmestr?mrﬂlﬁ 0 more
. Gr,0- . : N i al s0
U HERGRrBhoye? pI ot 3888 R pffipn VoL Py e
shspiaygd ondhe Highef iaich 2B.Maresyerl theaiseiob these almaast irtvisible beams
fqar a6 BARER Rbredrdetib@Ng iR disign df HaRdhe, 5@3&10@5\%&%&1@&%

suitable formfor indicating a determ'ned ang
POYFUrON RNdt'e dial of timepiece 20. 10 Distal

porti ®T4oéarsie$h@ﬁf@@é@g&iiiﬁ]@t@h@mv@ﬁﬁ?m@aﬂih@ﬁd@ﬁloré’thbﬂ?wo
Se , n ransver se ne
R0 4 e fhesiMNE ot bitarm 240 b GRS S Dndofigh the
retiapie etharndctopsrticalady as afuretien abihg sbgpebf distaf pdrtign 42, in order
T ehQhe Suﬁi@%nw\j\ﬂ&iﬁ antt Sock Hddieta c?f&r% fffers a good
et e rigl 8I CP

conpr om se eel ty an i neness-for beam 44,
46. ORBWRd3. WHehisaD eDlaand view o heancsp piFigwreda) it gan be seen

adtbebg 48T i bERIroNeEd Wit ret8ssebugkich BR: sHargah in a suitable
gﬁ%{'tgwlﬁﬁFoslié"g%heg\rtﬁe\ékrgclztelleedf h\gﬂs thvsllqlt%ogtS s?gsnif?ga%\tll\egg#aligigg its rigidity
and shock resistance. Recesses 48 are formed here of apertures or windows which
are aligned and distributed over the length of beam 46 defining bridges of material
between the two parallel parts forming beam 46.

Advantageously, as can be seen in Figure 14, main body 11 of hand 10
includes, in its axial thickness, a multitude of generally cylindrical bores 50 which are
substantially parallel to drive arbour 34 and which have a diameter smaller than fifty

microns, preferably a diameter comprised between three and ten microns. The object



i ndi cations given by hand 10, in particular in a top
view. Indeed, conbined with the wvery small thickness,
conprised for exanple between thirty and a hundred

m crons, preferably equal to fifty mcrons, the snal
width 11 nakes beans 44, 46 al$mst invisible to the
naked eye and thus to nake the el enments underneath
hand 10 nnre 20 visible, between proximl portion 38

il I 23 o S BT 10,50 o

o¢f tmmewahmmrymthlemsﬂwhee be éhesunbéancd Gno frieetiasofrhane 10, bores

f

%@%gﬁ%f’gﬁbq ﬁré#@%lj%ﬂh/ 8'@%@%0%&1 égﬁ?@gﬁ handp%f)g% arranged in
dB@@HU?ﬁ@“@@fmﬁ@tKﬁVéﬁtlon can include nore than two

25 beapared40 héke pa-EB@hrBU@ﬁ)ﬁfe é?;tlrmﬁﬂﬁes‘%“of n?j&ﬁn 604y 1 Bfey have

en.as a function ha 10
SR 3P BRSPS P SIS (5 Be<RKpbet o e of watch 20,
peuch ithoan tHey, dd mot@ddersely taffe etrtsel aestietid apple@nince oBhahd 10.
and shock resistance for hand 10. Figure 13, which is
an enl arged view of a beam 46 of Figure 12, it can be
seen that beans 46 can be provided with recesses 48
whi ch are:arranged in a suitable 30 manner to |ighten
the structure of hand 10 wthout significantly
penalising its rigidity and shock resistance.
Recesses 48 are fornmed here of apertures or w ndows
which are aligned and distributed over the |l ength of
beam 46 defining bridges of material :between the two
paral l el parts form ng beam 46. Advant ageously, as can
be seen in Figure 14, main body 11 ofi{ hand 10 35
includes, in its axial thickness, a nultitude of
generally cylindrical bores 50 which are
substantially parallel to drive arbour 34 and which
have a dianeter smaller than fifty mcrons,
preferably a dianeter conprised between three and ten
m crons. The object -8- of these bores 50 is to reduce
t he unbal ance and inertia of hand 10. Since the nass
of the beans has very little influence on the
unbal ance and inertia of hand 10, bores 50 are
preferably arranged only in distal portion 42, but
they could also be arranged in the other parts of
mai n body 11. Bores 50 here pass through the entire
t hi ckness of main body 11. they have sufficiently
smal | dinensions to be invisible to the naked eye for
the user of watch 20, such that they. do not adversely
affect the aesthetic appearance of hand 10. -9- CLAI M
1. Anal ogue display nenber (10) fitted to a tinmepiece
(20), of the type including a main body (11) in which
an arbour hole (32) is nade, said arbour hole (32)
being fitted to a drive arbour (34), characterized in
that the main body (11) is nmade of E



10

15

20

25

30

a silicon based crystalline material. 5 2. Anal ogue
di spl ay nenber (10) according to claim1,
characterized in that the nain body (11) has the
shape of a tinepiece hand (10), 3. Anal ogue displ ay
menber (10) according to the 1§éceding cl aim
characterized in that the main body (11) includes a
proximal portion (38), in which the arbour hole (32)

i LAmanged, and a distal portion (42) which forns the
TTbT‘CaTD 10 section of the hand (10), and in that the

di stal portion (42) is connected to the proxinal

porti oy (%)alc@ﬁe%tlsdléiﬁrﬁémggre 16?&@#6% tl%egﬁeémgg of the type

width, Iin a transverse pla

dBﬂ‘pﬁ"P% &dn3He LRALH 1) Hy Whigh aﬂarwhwer@me@n\apm arbzpur hole (32)
Arerh gt tdlasdllv@)érﬂiﬁiﬁ’@ﬁ EHEPA ctendarnisl tHag tHeAnaR Y o8Y (1% made of
precedin ﬁ cterized in that the mal n body
(?Li'fconnbcq%ﬁgg Wetrﬂ%e? i ckness thereof, a nultitude

15 of bBdbr e"maﬂC@l)a dlwplayhnamberqaﬁ}a\dadoefdlmg)tothmd‘r, ickigracterized in that

ah %n SM%QPH%QMHE\%H?S@X&, @mgb ?g@ﬁg{d n(bgfal ler than

(10)
accor d| $hg Aloayg d(bwletyﬁeerpb@rc(éa) a@ocdlrm teghe preceding claim,
CdT\@Feﬁ\;‘férQéd lrf—‘ﬂi\at fhetrh‘élﬁ bb 1 iniJeesy p('éxll%al' ﬂb‘?tlidr'\d(gﬁ) in which the
EXI tiw? ﬁlzf %40%1(1 are | nfa si ng
i el (32f Reraged ghod S ats W'%% (vm A tmmr@wator
eset:timdoﬁ the bahdh €102 arairib churt theodistal @iors (1238 doBnédte®@w thB@roximal

d
RS B P83 VB BRI e \roBE pilhnlF P R ferse e to the
farequridB4). isl comemised pa@jeen ghirthaad trepuleurdiremayonsenber

(10) aworﬂia%ug%ls%@gl rﬁ%mb&e(wsur ?FH r{bgto“én?'o%e prec%dmcglclalms

characterized’n ace
(Ci‘f5aqteﬁ@ﬁﬁHb@ab%d%%@aodwﬂ@ @Ph@e% o jhe thiskress Apg{pefgaenultitude

cif SplesySopvtien afelfhraliet aotheidnige bmoaﬂwwfand RRichmacedidigneter
Cén?éllggthgn‘?ifl?ﬁgrgﬁél zed in that the top surface of the
mai N body n

¢l udes facets (28). 8. Anal ogue

di spl ay. néisague displayagoemben{do) accardingoto anfief fregureckding claims,
th@fd&enze@ Wh@?%@rmiﬁgoéf‘ 1t15‘ﬁigluﬁés L@)ﬁbﬁé e%ﬂfenft@@? \gguch are

he mai n body is provid coatin

(RAS T Sle ples é‘ﬂh thestest LS Mmagmbetel riae \m@e@/ extgnq into the
3o&ur hArea(BQgstﬁaﬂtoSéJloWhé@ﬁﬁ@Qud dq@;)lay’clﬁ@ﬁib@k n@)wbé fied onto the

P SR i Vel eRisBlont S o devtlp i fber -
(10) adckcorAtialogue display mémbdfre(m)ramedimwo@nalofmw preceding claims,
Cdﬂéfa%&trﬁé&i et tﬂett&? urfatce orf‘ ﬁfﬁf&ﬁ b%% ﬁg?ﬂclu%gg embassed

|ntegrate clreurt e
thedetgi(@khess of the mal n body (11). -10- 11. Anal ogue

di spl ay. 'Tﬂmé%fgué b%bla@‘?ﬁé?ﬁ@érr(%)téfbc&%hgqga alhp%f %%S‘&'d% claims,
S ) B B F S o e ool P iy o )
char acter iAnetbgue disblaly mémberql dicgomiing teasy oPthe preceding claims,
%ﬂglla%%lljiged in that at least one face of the mair; body (11) is provided with a coating
(26) made in a different material from the main body (11).
9. Analogue display member (10) according to the preceding claim,

characterized in that the coating (26) is made of metal.

10.  Analogue display member (10) according to any of the preceding claims,
characterized in that it includes at least one integrated circuit element (22) which is
arranged in the thickness of the main body (11).
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di spl ay nenber (10) according to any of the preceding
clains. 5 13. Method of fabricating anal ogue displ ay
menbers (10) to be fitted to tinmepieces (20), each
anal ogue di splay nmenber (10) including a main body
(11) in which an arbour hol e '32) is arranged, the
arbour hole (32) being fitted to a drive arbour (34),
characterized in that it includes at |east one step of

hj f silic b
crystal 11 i ety GerdetioP2eiatd Bramai e psggaing ceims,
(qf‘@)‘aqtﬁ?f ized is tiat theroygstalling metenatlemcm]bcrwstlahns ailicorar bour
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s\@alé? (eilz aﬁs‘auw@g sefd grrylstayme mesierEt o r(na@g atdeastiona mesini bogy (11) in
| dhid SOsARAE maRd R w(tﬂ-géld aHfour 'ﬁ@fér B?)at i on et hod

accordi n characterized in

t hat thegrﬁta@f'ﬁa%@dﬂ?tﬁi’%@c%’@ﬁg F%@Plﬁ’iﬂ%@dﬁ@ qlaims ehagaeterized in
| thath dgrrapthe avasérep2 ) icrd- eﬂbmdmglsm flekib|@ Blchints ﬁ@ﬁ 8fe formed on
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Rilyeiackaur 63¢) ivist the desilisnd defiorrgation cdthye fifxibde elements340p
16, chay agt@fitARM rhéthod Q@éorélﬁ Ed"gé H{jﬁ?o 4é acﬁ?r%teﬂ? in that the

step of dep03|t|ng a coatling on at one
df"crq RmachHiaing stspds naleyepied éﬁ@ﬁ tamake gaerdi anglagye mmyr
(rﬂl@r)1ber8510.)&|m5wé3feb0§lyiﬂhe@@ﬁh@@bf@ﬁ(ﬂ@)’dl ng to any of

cl ai s, 13

| east Gne '_Isat%r'ﬁatgp rﬂ%b?‘ig 5@?91%@%%@%"8%@&%% Cg:%a[aﬁgenzed in
rihatrthe odgro{mdchiningstép intlugirb atisast qretlitregreph{@step for reproducing
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ailnms 13 t aracteri ze |nc
Iaé‘égqguérﬁ’@pﬁyé'ﬁefﬁlf’efrﬁ‘@)ro machi ni ng t he top face of the

mai N bigdy Aabdigatiod@ndtRod Qéd&dlﬁ??ﬁi&y((ﬁ%)anﬁmﬁ & 16, c%gractenzed in

R BRL o ek RESY LD B SR B ) e o
rtoe owiryisadyl (it hef esich iaoalngue display member (10).

18.  Fabrication method according fo any of claims 13 to 17, characterized in
that it includes at least one step of micro-méchining the top face of the main body (11)
to form embossed patterns (24) therein.

19. Fabrication method according to any of claims 13 to 17, characterized in
that it includes at least one step of micro- machlnlng the top face of the main body (11)
to form facets (28) therein. ;

20. Fabrication method according tp any of claims 13 o 19, characterized in
that the crystalline material is monocrystalline silicon.



