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-1 METHOD OF MANUFACTURI NG A TRANSPARENT ELEMENT

I NCLUDI NG TRANSPARENT ELECTRODES The present invention
concerns a method of manufacturing a transparent

el ement including el ectrodes;.that are al so transparent
and whose contours nust not be visible to the naked
eye. "Transparent elenent” neans, in non-limting
manner, spectacle |enses, watch 5 crystals,
capacitive touch screens for exanple structured on

wat ch cr WEPHOD OF MANUFACTURINGASTRANSPARENT t(HLAEMENDf

a liquid crystaly di shl @ aehteRReRARCHRbhEEC cell.

Currently, the frefhogofr structurtng the erectrodes of
a capacitive touch screen consists in depositing on a

transD@ﬁ?'HreM%NéﬂtlSn éoﬂ&eﬁé%&h&@% rﬁén%é‘tﬁﬁng % transparent

| ayer transparent conductive oxi de such

| Alament nchuding elecisdes faat 2 aiso wensparant aRd Whoge genfores must ot
| By ksibleStotRERYREH éyeom the entire surface of the

subj acgnt substr xcept at th | aces where
ol o0t 1 IR femerinmenns. Theo miPe et pefiagt lenses, wach
I anygtalsﬁ eapadive tuere sokeend 16D, exahipth stnucttreb eorcwaiob resystas, or even

? '{J%%hn#qsshrgf gr ig“?ig[llafcr "E%I dls II‘F’V%L%?% g%%to‘ilgﬁalc cell.

corrpen@atrenﬁy ihe pethbd mgmuﬁynrtgwtbe elpspodes of@]caﬁacttwe fouch screen
neéhs‘?é?é‘ W&éﬂo\éﬁmg%eé ﬁ?ﬁ\é}:%z&trsﬁfaét?ﬁ&' f6F eké}qti_lﬁ‘?ﬁac?é 8f %lass a layer

adapt ed substrate and SplI
aPl tranfpané candychine oridr SHCh en &k iniaxige g7 ITO. Alter deposition, the

cmmm&atsqénma@&oﬁﬁm éhtmé §mrhelce df HgsTs G & deit @?Bé!@tﬁe&xcept at the
al n n o

CBaBvE B HGh MK A e SHERFAth B3 ias g surtaces free of

r A vehichemusiQre abmpehsataa dbooptiddiiy siraet ther redfactives indices of the

F PiTe a0 450 s T APl Tl 38 Ra ot AN & perfdimed by the
bdepasitioned thiy nphabotiudtive iayarshyhase refrattivedndiess areiasiapted to those
The tl’l‘é d&ﬁbsﬂgtet r%1‘?1dt ?T@m ph%nﬁ Ctﬁﬁ ?t"ecgﬁﬁfns taken, these optically

sufficientl aroun tical
c B91p qdo;prfe@rregﬁlruvuﬁqb}%frgmacqg@tgbgnglg%ﬁg sight or in certain lighting
desidfdnei ¢ | ayers with suitable optical indices does

not ra an partl cu e could n
i 5 aloSTRR I Boerkere DisTRGET Acrascbean FOPRISH [p tgmove the ITO
t bely drade rzlovig the onftiur tdfidhe eleetrbddst dihid solution si kiowvrt, dor example,
t nake hou i di ng .

By AEn a0l b8 e S TRERES TS LRI Chil%e tmmed by
t hhotolhographyt oF i lager| abiaiont H’éegmé@t @frtmh@nh"msﬁ hnhaﬁan be made

SE@tJﬁ!:lentW lﬁ Lﬁldof() @ﬁ?%?%laf{@al %Eér‘xsaaltlon @&Qa&?& F?neo\f/la depositions

ggéé'légﬁﬁ'ctlﬁ!(%s Wtﬁ mugmle th@erg@eﬁrrgbégg% gey afticHigr problem.

tb‘ﬁe?débféitév%h%nvi@é &MmakB |tﬁi6&rmrﬁ|@|baﬁ1b@6 thlh)(wmmﬁﬁisthéforder of 5 um)
u clLeanin

e s e ﬁwg? ApieL 8 et Soarty el orpng asdiiona

aupncdaedorepértsetmmlayersl ow down the rate of
However, the thinner the trimming line, the greater the risk that small

fragments of conductive material, capable of causing short-circuits, will remain. In
order to overcome this problem, JP 60-260392 proposes cleaning the substrate, after
laser ablation, by means of ultrasounds in a bath of cleaning fluid, such as alcohol.
However, wet phase treatments are usually avoided since they slow down the rate of
output and thus increase production costs.

Another drawback of the aforementioned method lies in the fact that stray
capacitive couplings can occur between the electrodes which are brought to a fixed
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out put and thus increase production costs. Another

drawback of the aforenentioned nethod lies in the fact

that stray capacitive couplings can occur between the

el ectrodes which are brought tg a fixed -2 potenti al

and the rest of the ITO surfacé,”™ which is floating.

Such stray capacitive couplings are capable of

di sturbing the proper operation of the capacitive

touch n I t i .add [ i3
fP%tautéEH C%Pde ﬁ‘n theg’?gf% IJI'%e%;ﬂ?ﬁgehplﬂﬁﬁ ?rf?&atlﬁg é?&?‘ B8y capacitive
oveuptioge aréecapholeenfedisiusbiod the ma@kgperahoradxﬂu the ograpagitive touch
OEJSI% h)gaal Iﬁ’érﬁﬁ%%qﬁdaﬂd‘ﬂ?&%@ﬁb ﬂécﬁﬁ‘?@?%f fhe electrodes is high.

manu act ren enabl es t ase
cl eani lyorder eovereanethe afgemandoesd ra,\f.(p@ﬁlfs, dﬁha dition to others, the

tB@s@ﬁlOl’rﬁeﬁﬁH?ﬁEde‘bsé‘s e tipdiRturimg Nkt Uthab @nables the wet phase
trans arent el enent including transparent el ectrodes,

t Apeni g%lo dudi ng the steps of: 10 - depositing

over alrhé egretertnmvpatidn dieréfoee sontaros af mathiodant pearefiacturing a
S y Gt t

¢ Ve ety RafgrHs g tedtt iFis i HAAR, tre steps
|nfthe conductive oxide |layer by renmoving said oxide

al ong t BS n[?\‘lggloélfer% Iéa@?oﬁ@%ﬁﬁ%@ 1 §l§"r¥édéd&‘ # fafsparéht substrate a

Create a 'l ne i nsul ate the part
ofayehef %@?ﬂﬁulétww'@thab'5|aa39etraqsﬁa&en¥ @fs the el ectrode

and 15. @ﬁucﬁﬂnﬁgsatt I@a@teorhi elesidde M A8 c@h@@dtﬁ/e Cbxp!ét IEVérI I8} removing
the r uctlve %m de

mﬁ@l?q@e@le@g m?gcontoqrfﬁc’}g e desirsg g?thcéi ﬂ)agsaiq gqaageea trimming line
t dtchatill irsagite thespard ofithierdonductiye ldxide lager thatdferras thenelectrode and

}N@g% %15 ,%}\?;%rgﬂéﬂgtglr%ﬁlglggw aﬂbgelitﬁl h’gﬁsfﬁefiggtt o the cdnBBictive oxide

ntayafwbct]wllhlge Boatingnspar ent el enent i ncl udi ng
el ect r oges ot dégl%d @E@gaér%?aétér?{éﬁﬂﬁrtﬁﬂtt at oAbt ﬁhse%Bﬁ@'tﬁﬁimmg line is

the el ectrodes to trimred along a very thin |ine
whiade akennst the fisd tymmingdingi ng t he ri sk of

Short oumgﬂtbs tiidaat féeﬂuﬁeée&h@tpr%rs@rm mhtudrrlprmm@ d nmethod of
fact, the s of. con les t

babi | i ctiv art
ciiraciiiiens fantoriicaiement BRUANS RediRRe e 78 4k bransparent
CthJhCénabEsCthe @iedirede® obe diramed rafdng anerytthienine wiwieormhsiderably

&ﬁ’{ggg'gt ﬂs‘g(eogaﬁé)ﬁ %[rcf*tﬁtfs {hg? cgé rS%LﬁfLrB&d laci‘la[rﬁ'mﬂrﬁp In fact, the

SucC resu
ppmj:ablhtles of ¢®duswesfzaatrctleaﬂhayccsﬂmcatae shiedrcirckits remaining When the

pEQP&R:'t {/é Bkl@é t{]"er%\)eﬁha hrts}]'a%dttﬁgn @réé@Hﬁ& tlmy‘eﬁoﬂﬁ ﬂlkrbd?ﬁour of the

can t reduced to val
c@l‘PﬁFP@%fda'l?e't%@Qﬁeq teaehs bud multighied. sicartatdpe ye%ﬂfm probability Is

t @u@stamtuaw shaliBithah ee bFdoablifiss bfi WIsish &1i€ thenpiodudtl Fhé vidth of the
e naked ey ure,o

{ t
C GpRRSes ha0 i he e BBEB cPTPLtRY ETVRGH 138 5RE 10 pm ano
cgﬂﬁa@blyvaq@pto 6aim, cahehstathe drminingeliresvdre devisible to the naked eye

' %];15! %%tn'o nmpe gtlv%?ysreaﬂ?e &gt?c% g&nﬁ&s&h&?ﬁa additional depositions of non-
conductive optical compensation layers whose refractive indices are adapted to those
of the substrate and the conductive oxide layer. Moreover, this method reduces the
risk of stray capacitive couplings between the active and floating zones of the

conductive oxide layer.

As a first approach, one can simply remove the oxide along the contour of the
electrodes along a single trimming line, but measures must nonetheless be taken to
limit stray capacitive couplings as far as possible.
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of the substrate and the conductive oxide | ayer.
Moreover, this nethod reduces the risk of stray
capacitive couplings between the active and fl oating
zones of the conductive oxide,layer. As a first
approach, one can sinply renov8 the oxide al ong t he
contour of the 35 electrodes along a single trinmng
i ne, but measures nust nonethel ess be taken to [limt

stray fﬁQ%Wh c&)%mé 18 @55 gnél %';sg@tfst ﬁ%ﬁﬁ%@érﬁ mve?ﬁtlglh“c%ncems a

1S vvhy, accor secon resent
| memtducdmnarmﬁamlurm a trangpared dﬁ?ﬂ%mmmirawa&ﬁnt electrodes, said

cl udi ng transparent el ectr odes,
Sal gﬁﬁ%&ﬂﬁmﬂrﬁ}ﬁé‘&s i

udi ng the steps of: - osj ti
at | easternsdingver gt leggleong, parh Ok ther SLHf%CPéﬁfp*é?réﬁ«?gre”\{ Substrate a
Slélbértéfaitﬁar%pa@nlt adefuctVe dxidd,@n@par ent conductive
oXi

t th d
e it BURS SEhORE ol B Y 4! SRSk removing
t batid mrdbcalnmg)fhet drntale sif thesl desiredt eledmdesoaas tocreneaa érmmlng line

AR Lﬂgte #a %&IV‘W addrt bp\ﬁ# %ﬁﬁq&&]@e %?(f?'evﬁgﬁgrv&hl&f forms the

econg I've OXI ctrode
aﬁlectmiazhnw thlebeNllbrb@ugtwghbﬂhﬁneel@@tﬂ?|R,Ot%laérﬁmlthe rest of the

:‘M{;ﬂ‘&u%gﬁe ?)@a;é lagér‘};”l;]g., W;ldq,ecfmg,qH%t ive oxide | ayer whi ch

oat | sai d net hod Dei ng% characterized in
Rgin p

that t#aid Meihed RgingHARASTFEd & il the Jlartinascondgivereddp laver is

i ﬁig?néitedj fﬁﬂ@ﬂat ‘lé’é@t dN@HIsﬂﬁét dantsttRatt dratnodfefeciridally connected to each
ot her. by renoving

g qe each ’ b
58 ar &era'@o Pgﬁﬁ a?xl' enaéorzﬁa el SGPARI Oni ng to t hese
f eat ur @sing He fiessefeatiras,erité qegardyvindestion meovides of method of

1 Hﬁﬁld{u?lﬁéur ng?&&éé%ﬂf%rﬁgﬁt eh&0R ant¢ el s b g electﬁodes that

transparen subs 'y reduces
r pistarftialy reduces fuectisk olesttayugsapanigye w%aﬁ betyeeacthp astive zones

ZQPFF\% e fapﬁr \%l'cﬂ%rln@ifﬁer elié&kcfdésfé?iﬂrmﬁleﬁ whi @@bl"&.@ﬂﬁ to an electric

d which w brought to an electric

SPEoDVR Fshtre 3P ! I QEide e Whchr g Bt Pnﬁ’h'(’h are not
| eShnedttidCd éﬁyeﬁét@ﬁtlal CPRRE G &@stmemmd o tsedy i cuplingsudisturbing the

Zer%giggérgg%ia @p&#c&oa%ﬁx 8?‘3‘8?'? 33”91 cgc{;%sr& Qr?al frequency

wbeseid blectadbsas dighg si gnal frequency of said
el ectrofe grééﬁnplh%htlowé?sgoéo%ﬁgrrﬁ% 4 &B(ﬁd%ﬂh&?diﬁ%%‘hans[)arent substrate

concerns nsparen

c onared wﬂwtaqtransmmmr;@ngmtwg mlﬁy@'elndy(hl@h;at @’fngj ong, electrode is
WairGluE, E%ﬁhlg%‘ﬁnglsﬁﬁér%ﬁlﬁ’@ theS actiVel pirt bf ﬂfé céhductlve oxide layer,

trinmmng l'ine separatin active part

Cwﬁ@bgprn%thg)glq%ropg@gp isbreueht @r%elteﬁ%cgpg@ltlﬁlof&cgn the rest of

arr@ whug!stme%ﬁﬁequgé}twmaq i@rﬂoatueg:toharacmitze@tn tkt f irefudeb eneans for
ducti.ve ox

C HWSE‘{Q& ?f}yeﬁtrﬁyncétpﬁgl}w? f:oqq#gg @8&9%@{” v Sart aﬂgtﬂ]\@ﬁommg part
poesaid tomiyctivey oeitle lyecapaci ti ve coupl i ng between the

acti VeAegl{rEingntg él?f?stférﬂt%ciilﬂgntp@fr fhe invention, the means for preventing
capacitive coupling include a second trimming line formed around the first.

According to a second embodiment of the invention, the means for preventing
capacitive coupling include one line which segments the floating part of the conductive
oxide layer into at least two distinct zones that are not electrically connected.

Other features and advantages of the present invention will appear more
clearly from the following detailed description of one implementation of the method of
the invention, this example being given purely by way of non-limiting illustration with
reference to the annexed drawing, in which:
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of said conductive oxide |ayer. According to a first
enbodi nent of the invention, the neans for preventing
30 capacitive coupling include a second trimring |ine
formed around the first. Accorging to a second
enbodi nent of the invention, thé nmeans for preventing
capacitive coupling include one |line which segnents
the floating part of the conductive oxide |layer into
at |eas di st | 0 C
connect%guego(fhiar f[Bgttu'r%eg'gv;{l’néP \}%hg paﬂgﬁt §|" G%:tha{té Bveled vitn a
piranseatent oepdydtive wide Iaagmawhwbrdectweélfwm Peery ifyictured, said
t 0 [
| et ieR BRSSPl ARG B OF (R6, Ghuctive oxide laver by two
e%%f‘*é'cﬁf&ﬂﬁ‘@gdl“@én purely by way of non-liniting
i 11 ustr@hinee W 4 Betalled RirgdtcRaleOvidw of eiNfreGsufoanied by a circle in
I|_:1 which: -4 - Figure 1 1s a bottomview of a

Figi€okhr ent substrate covered with a transparent
conduci FigereoXiigla dimjlar view totthathofeffigaer hdbs floating peerof the oxide
S 5 .
rlég%c%ewqe%eq nie?)‘h%:lulcr:}?c} %@ﬁ&?éf %85?9@? Sr%aélé%tﬁgal& n‘?ﬁlét@@ from each
toetheming lines; 5 - Figure 2 is a detalled Iarger
scal e VF@M\feOJ: Jstgﬁefaﬁ&? vy ReR0GEW BY tie £drfeC§Lﬁrduﬂded by a circle in
Figure 1; Figure 3 1s a simlar viewto that of
Friguiee3:1, the floating part of the oxide |ayer being
segnent giguiens §s @ HittehalibkYoff watchagystiialvhddeeperiphery is metallized,
electrically insulated fromeach other; 10 - Figure 4
i@1% detailed | arger scale view of the zone surrounded
by a ciFiglresioA ard §B e Soss-séctipns ef Sd watah lootstab showrin Figure 5,
of 1-: S
Uy YRl b AhodtHETE 954 MRl TRU TG afhrdihoncucive
wv@lavershown in Figure 5, 15 which illustrate two
embodi fRNbsSht |E%tlgﬁg%deb€§?rbﬁ’ﬂhé@@nér'é¢mVéﬁiﬂr%ﬂ@éa?ﬂ/h:ch consists

conductive oxid resent inventio

p'ﬂo%@@aglnﬂr%ﬁraﬂﬁeara@n@nguctrvm@mq {pver deeesiipd @ a substrate that is
CABS trahSparemt Ht Ferfdvin (?l the tﬁlntlhaﬁﬁnpa{a%ﬁal Cf@ﬂékmﬁpné&)y laser ablation

%;ﬁ@ bﬁé}?ﬁlﬂ‘ggpqul ' < ﬂ‘gl{]qﬁ 'lshl u?tpﬁ%cg tge}n r%ntvgl; tgllo distinct, but

fmneﬂ)@ﬂqul eoiplehaesitdry,alabpédtanfa2@ingr abgecond electrode trimming line
pg}%h d(!’ ﬁg{:%)@d%g%g %}Ewgl TA?{ gf tﬁé #ﬁ&dﬁl?@gxﬁ@%ﬁp}ﬁ% areas that

ess
fafemle@rl@aﬂs dsoladediremtaast othari i’wﬁ argobneﬁfeof ta¢ dm’ﬁdtl%\" to reduce the

féstFa?t capfkitidl %bgbllhgrﬁmeéﬁ 8 b&tle %hbs Gfe ttﬁ‘@sé@t‘éﬁgﬁlt foV&h electric

oXl a er Into eas that are el ectrlca
paleRtsl S00 fthe, fioalingrFopeRere. ase tatagredist é@f‘"%%ef{ fReany potential, of

I e eddbhbadtive oxidediagsr thitRder to ensure that the electrodes work properly even
with high frequency electrode addressing voltages. It is an additional object to ensure
that the electrodes are invisible to the naked eye without the necessity of depositing
additional optical compensation layers.

Figure 1 is a bottom view of a transparent crystal 1, for example made of
sapphire or tempered glass, to be mounted in a wristwatch (not shown). On the
bottom face of crystal 1 a transparent conductive oxide layer 2 is deposited, in which
electrodes 4 are structured, connected by conductive paths 6 to peripheral contact
pads 8. These contact pads 8 will be connected to the electronic movement of the
wristwatch or to a microprocessor for controlling the electronic time or other functions
of the watch. In fact, electrodes 4 form capacitive touch sensors which can be
activated by placing a finger on the external surface of crystal 2.
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stray capacitive coupling between the active zones,
i.e. those brought to an electric 25 potential and the
floating zones, i.e. those that are not connected to
any potential, of the conductiive oxide |ayer in order
to ensure that the el ectrodes Work properly even wth
hi gh frequency el ectrode addressing voltages. It is an
addi tional object to ensure that the electrodes are

I nvi si !H g ¥ ‘r&asg%k?gf‘méeﬂ ﬁ’%@ é@g{:r‘&ﬂ@tto $e |ﬁl%ﬁﬁ§ﬁ5tl¥¥é?fof fransparent

deposi I onal ensati on g
Fp@f\mtme |os|da $usht @ﬁnlﬂdue*wtlafowet ﬁ%ﬁgmt@ﬁtw@w ¢ gntine Surface of

f efys@( 2l exarmsie bhfevapaaRb. rﬁe‘ihlckﬁ’é@@ﬁ% RY&ss tydillp @omprised

h
F Beten 451y e 7B AniePA B DHBRAR GBiTVE 205 SHETY gges wihoul

2shyingl &wgsngg estamiple Wfbnwglvedrw] og twadefsilstatien shtl uhatuhe dransparent

connect.e tive, paths

SRR ote ERIF HRbIerRR T SmBng SpfREA ISR InSE SN0,

el ect r bna secandestem of thie meﬁhoeacwrdlsgwmhmmmntloo, the ITO is removed
' I

%%@g%gﬁ%ﬁ%é@él?&%ﬁ%q doﬂguétﬂgfgéétt%f%r CE?% gefepﬁds 8. In the

f Elawingpaescriptien, trefesenceewlobes madecenly. 4o e&%:tma% idy ferethe sake of

b¥m¥ﬂh@iﬁ} '@ﬂfeﬂ tﬁéintﬁgrstéﬁé 6fhﬁe PNdtesd Mat SN bergesPbed ity Félétlon to said
2. met hod accordln%tot e

e
i ﬁ\?@ﬁ?‘i’"&ﬁ é'SP é?@'ly t%Fg@q%H‘éep%"i‘tBﬁﬁ ang 4o geRtEFRAUS,& de
such aghug)dinemTtd nNs asirdeed aicepas icodtoav exf dlberazlet i 4 dollowing a

HrG i M f SRy, TP 858 03l prterey
Zéthta AT So timatancknpoebe detbtied hy tthe oaketbeyemTaa derbsyahof the ITO
I Elogﬁeﬂge %u’itﬁ&%f éfft?éﬁ'eggl Liebe Bgﬁlénﬁ(m)&mﬁ CHS/I I¥ser ablation, or

?/ ustration an he transpar ent
cbn &beto m@gmhﬂeﬂmm eiecodpe 4dn dye wayminsdicaly Ingslaies the active

dggaed 2l BfZ% ﬁ@|a§€9%~m&m fcﬂrn%eé‘l@&?bo%tﬁ%n@fwﬁlbﬁ vﬂﬁb@o&ought to an
accordin i nvention is.re

© RlCtiRATRTHBb oG (e eBliIAL Ol BAJRERT D ATIES ToeBhg: 6. it wil not
cbet egrinepradstoBa bdjtehftﬂ I-foWek/@rWI gl\@ardmlwltﬂlhl ointhe trimming line for

Sg&g{renceﬁ%?rﬁp‘ﬁ Cr?o[r&,ne@g@é S%h‘gt ecaal‘g?@efi?%m%r}tg E%r%giﬁmg capable

mef bredtind ahortrtirduitbeThie $cwhindol accordahcet withn atfiostsaspect of the method

g%g ﬁ& % 81% @veﬁfpﬁﬁptﬂlﬂ'ﬁé%' ﬁe%ﬂ?d}séﬁtail thggfcb offr é‘fnﬂeétn%des 4 along

c@rﬂeémd tﬂrnrelngdme d@esursoungingdb fiest 40, theratyi wgsmf?@lmr@ducmg the
"‘hl%“?lﬁoéﬁl GF h shért—Q:Q&Elf 'Iﬁ' skt bcﬁé\b?fﬂﬁb%tlé% Bﬂgonmcme%’ﬁhlcles remalnlng

pref erab qual mso that |t capnot be

9b!phtg q@gﬁ%ahg@-glrcuméml?waqongpcttv[%@x'dﬁos Igmgy%:ﬁ Iopﬂghe contour
ceﬂ&méle@fro@ésecawr@wo éoﬁ@htlhﬁtrmhingvlﬁfés érerncawmbetpgether but

oI35 W18’ seg Mool o Rifeant Bl T s than the

aptababilitigra of vﬂJﬂch)ﬁt tsha ;br'ﬁdljd:ta)tdqewnamnbh lkelihmod of stray capacitive

elc?@hi‘ngdfet\f}? H }"ﬁ(’étﬁrgei%‘ule% Z?Pﬂ?é)f % 5 ﬁhl@i‘? for@%ﬁ%él'eﬁtrodes and

\Amhtchb@" be beaughlyto an electrie patentialand th%ﬂoﬁmr@@ﬁéef gayd fayer, which
f’iﬁﬁagﬁﬁft'é?hnemﬁ{y pdEMRY ard1SubitsHtRIFfedubsy.t ri mm ng

In fact, the stray capacitive coupling C which is set up between two electrodes

of width w and at a distance d from each other, is given by the relation: C = gg*e*w/d

where g, is the dielectric constant of the vacuum and ¢ is the relative dielectric

constant of the substrate on which the electrodes are structured. Thus, with width w

constant, when the electrodes are moved closer to each other, the resulting stray

capacitance C increases. However, trimming the electrodes several times is
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20 el ectrodes 4, there is a non-negligible risk of
smal | ITO'fragnents remai ning, capable of creating
short-circuits. This is why, in accordance with a
first aspect of the nmethod acgording to the
invention, the ITOis renoved dlong the contour of
el ectrodes 4 along a second trimmng line 10
surroundlng the first 10 t her eby consi derably

@H& &g %Qﬁnnédﬂh&ls faci?or§ h‘%érle‘é' Stibdn thefh. flﬁ‘ﬂe- knowledge
t robabiTities o con ctlve particles renmain
2®aam%canacﬁaru@ee@tnbal@ntdprrt geties mﬁéntefirr@pé@mﬂa@@‘ |°@ea<='tance Cis

Ok th T/hamet al é’ﬁ‘ﬂtdr@lelnfég@? Aumbepfthé h@rg@nL ﬂﬁ‘é h@ﬂhﬁér of series
al on%ﬁtwo concentric trinm ar e

t B QrcaBEF'tDrﬁu'Ft‘?tB?rl ‘@stgﬁ‘gﬁ‘ gﬂ%?he( HiémB a‘aﬂ"}\'@'ng lines around
piheleaditlodey, the Ioweh shearsuighg ytrayovapacitirae wilbe.

babj | it f whi it.13. '
Pl kel + AtiBd €p 0P B ket pRr B gHEETL RS phedfaing o the
an:lt/ewt@nz theesxidsf carhgimplbd sereovedvdidrghthemoniauhef the electrodes along
0
orEHs AR i Wi Sl noanlEe” SR BRby 1P sioSE iy roblem of
afeé'Qh'étC&P@ﬁﬁé%F@ép“ﬂ@ any potential, are substantially
reduceghyd, %c&&@?ng tb %Qse%bﬁ@ﬁs;f&lﬁ’@f?!hb'lﬁ(\%nﬁ@# rhé mlgaﬁ?ag part 14 of the

S b S e TS 5 GSssal g Bott 25 oer oy

rfelnai\mnyﬂtheqfl' o éloﬁgp sépdrationviresel se(h deinglve, dnelaesitls it risk of stray
g%gqsétg@l% Ic@u@yggj@%@%%{hne ge?éjt‘ttrﬁrge'% é%(i p‘(feafiog\ltif}‘éI IZéﬁ?SC?]f t{‘ﬁ (leTO layer via

ethedingedes are structured. Thus, with width w
const aﬁt %w%thf)nte sgl/lﬁ{jtfh%g%eaﬁr%sgﬂvﬁﬂ/e@&?% AR RARY to the

ot her, resulting s capacl t ance I NCr eases,

mméo@ment&thﬁmavg justdeen cleserihedanddhat various awle modications and

eGitane &M bd 8mﬁ§H§é@05y R8s SMRIPih tﬁ@ﬁﬁ%maﬁﬁdéﬁénﬁ@f’r@ﬁ the scope
ween

B Eaeioncs Sebnade b v AnderedsdauIa & sagruar, despie the small

cwmtmttaactmnﬁmﬁmesgmd cdutd §fvisateadpticallyi congpenadtirigefior the latter by
te ?er nu

r t he u
Jrceasive 38? %r}s Bf Iq,] f@%‘:’t ? &Wﬁggp?%reﬁﬁ éj e(??s%rlc having a low
nigfaetiveoindex iamuli angetmndelayarr ol adicthér ﬂllelgctflcelcawmjeshlglneferefractlve

lﬂﬂ@f délgtﬂ/ert%st%f binﬁilesf}rﬁtai y&aéﬁa%upﬁpﬁ)glEm eanepatent pplication No.

Accor to a Slnp varl an tion o
t@@a&éﬁh dndbe (ﬁlad"len@f the same Applicant: ilothe Wﬁ? @&a yatehyprystal, one

StAU Mlse%nﬁf% Fpl"ﬁng i35 Hé@hd‘cpéﬁdéktlm@fo Ih'éelnﬁ%rﬁi@h t®dafetallization

Fggrgaﬂéﬂﬁppage&valpegﬂe PR S SL: Fodlstdtedin Figure .
capagdih i€ actiraplariegnt, 40 T Usver &&dwdﬁltég olver theserttive durface of the

?’?’%%%QQ%P bé‘?’g%tg AmggaYeﬁtlh%S sgtga g&oﬁgqrftsg%l'l‘g Iavé?(see Figure
ebA) tAccomlirigyta msabtatcbdarfmbmuswhd an Rigurd B, thenmelalligation layer is
th‘ét éfr Qi ﬁleﬂé@teéeéﬁafh@t ﬁé?fﬁhjewsth A, ﬂ'%'nriﬂesﬁ’g Igg\% is deposited

Ftive col
tﬁ@helﬂ'@étWQd@étehrﬁﬁ et par@a'm §§Vers neaid dﬂef@wéatm*olayayeﬁﬂer this,

Vblactrdded 4, icBalctivd patht 60RiIScomddn Bﬂ@s § akd Menrhédhlohh®wo concentric

resent invention Is not limted
IOtrlmmlng lines (‘?0 and 10’ so as to remove both ?he PI% and the metallization layer at

contact pads 8. Finally, it goes without saying that double trimming of the electrodes
can be combined with segmenting the floating part of the oxide layer.
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enbodi nents that have just been described and that
various sinple nodifications and variants can be

envi saged by those skilled in the art w thout
departing fromthe scope of t?e i nvention as defined
by the annexed clains. In particular, despite the
small width of the trinmmng |ines, one could envisage
optically conpensating for the latter by 20 successive

d@EE?MtS' ons of a first layer of a transparent

ic having a low refractive index and a second
| ayer of another dielectric having a higher refractive

i ndex rel aibi@dt & Fn%ﬁ&fa@funh@&a trlahsdarb@yslemat iri@itlg brgnsparent
Eur o ean Pat ent AE 03028874.0 in the

nelRgiiestes: srid egtho eame St?ﬂs ?he case of a watch
cr ystal demﬁmg oYt st Iabﬁ(bnerparlsﬁgbe apifdog ofcp tréares pamedrit sdbstrate (1)

dj |
SRR ot VR R Ay b o, 25
| I | ust  sttuetring i galdecﬁlducm@coxdenlgyero(% a fegst one electrode (4)

sur %@%dg?% ‘#10]'—‘%& ?g r‘%& By %S&Qﬁﬁh\‘?@ ?) EW%n%ﬁdd §a1d oxide along

I Zati on
i heqoptesi pbfediesi el@ﬁ’ff@f&ﬂ ¢. b1®) ﬂoa%ﬁeﬁo qreaie aptrlgunw@g line (10) which

S@I- mﬁ%’(@rtﬁé Egrtt(W)aof&ﬁé @BAdVEATE Bfitle l!éﬂe’d%l)f @hRr# fbiins the electrode
Figure 5 I'1ization |aye

(i 551 80 ANTHE B AGHY B Heter polealiel B EBst (14) of e
| FERduBIEY oside HeET2) Whidh 36N seiidatingat t he Iatter at

It(ranagt P rterlgl?{hgé C%éegh§6%c%%€ﬁi ﬁlsa%ﬁlgg%l ﬁgmmémg%e (10" is
pandse 8raund the firsttriinmaingige { 1)). concentric tr| nm ng

lines 19 apdtQ ofs%aﬂﬁfabﬁmﬁ r@‘fr%n?;%rglétt Q@n"leﬁp r?d'\ﬂ:llr‘id‘@ransparent

nmetal |i zation Tayer {) Finally, 1t
gelestredeshari¢ "ﬁ@@dﬁ'@dﬁﬁﬁﬂ “éﬁ)%ltﬁp%o rimmng of the

el ect rDS’@p%snﬁl@rva?aFI@HQ' dh%cbéﬁ éfrthé %Gﬂ@dﬁ& bM@trahgparent substrate (1)

floatin art "o CLAIMS 1 . Method
of '%ﬁ@&gﬁdﬁ"ﬁﬁarﬁnkﬁﬁgﬁa@éﬁ ee‘??eﬁt@ﬂt i ncl udi ng
trans paﬁtﬁlﬁtunm}i &Ctth@dmdud&edoxm& haykri (20| atdleagt tohe electrode (4)

SHfReBp 2 STRRUTE B TRl PO il g poce o

omeacontlnnméthe\mswed ebctrbm (4| §, &) woas toereptaraciimmingdne (10) which
SMII”?EMH(&”@\'%&{U%@ dd%rtcgwlb‘fttﬁé/ Co (f‘ﬂ@e |o§|’)él@rla§é17f) 2§twh|ch forms the

| eas one e connected to a con
( 8lpch9den4s ndliend wblcbamlh be byougpt Weﬁfb%'?ﬁtgcﬁaﬁﬂ‘t%& Fra@ the rest (14)
ahome coh&\fctﬁ@%ki@b“iay%f’ (Zt)%lél‘ﬁﬁﬂllb@dloﬁhrfg:tmde (4, 6, 8)

SO as tg create a

i nsul afdd{Mrinerdpeing fﬁ?raﬁtfagﬁftmctaﬁgég%FP@tg‘go%“\éy‘Hthvgfé?de layer (14)
( %)segM‘érﬂléU e B‘Blehé’tewelcmmcmhﬁsl(ﬁsl that 6re 8)t edeatricatily chnnected to

 BadPoligs ByoiRlinG 8o B i SR8 bR Bion [T | 1€
will be3fl N@thng)f martufmztumgtamtnahSmremg BMWansﬁarent
tE@Etrga tslhﬂﬁfheﬁo%‘%ﬁ?%n%me@éb@?f“ne (10') is nmmde

aroun 2. Method of
manuf ac HeResitgover ahl@g&tr@}ﬁ past @fnfﬁﬁtsurfﬁ%# plga frgnsparent substrate (1)

t had\eP @)A1 a conductive oxide that is also transparent, and
- structuring in said conductive oxide layer (2) at least one electrode (4)
connected to a contact pad (8) by a conductive path (6) by removing said oxide along
the contour of the desired electrode (4, 6, 8) so as to create a trimming line (10) which
will insulate the part (12) of the conductive oxide layer (2), which forms the electrode
(4, 8, 8) and which is to be brought to an electric potential, from the rest (14) of the
conductive oxide layer (2) which will be floating,
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15 el ectrodes, said nethod including the steps of: -
depositing over at |east one part of the surface of a
transparent substrate 0 a layer (2) of a transparent
conductive oxide (2), and - stgucturing in the
conductive oxide layer (2) at Peast one el ectrode (4)
connected to a contact pad (8) by a conductive path
(6) by renoving said oxide along 20 the contour of

E ?e ngn eﬁgh[sﬁﬂefﬁb? %%gnﬁﬁlaﬁaﬁ;teré?? Gy thép?ﬂéagt%he £dcBAd firfming Ilne (10°) is

I NSsu active part

(maye @foqnﬁéh% rstitrreming lioRi(4Q angiathatae fig@tingreangpetye oxide layer
the) gl Qi (o & 1kt and bBiiIrh p)Mris' (188 O UBE tndt Oclectrically

an eI ectric potential, fromt
cemaaeier e sedh olber By &pmpying \ﬁﬂpm% aﬁqn(goae?lrfq gfgﬁqpﬁ@tlon (18).
sai d meq.horlethod REcedmyas ey bzadimsm bh@tchhaluetdrizedtn that, after the

TSI AT Bl Pt R PRl e )

etleposited ah the paviphetafdhe subsbraten(1) abeve, said) coretwstivengyide layer (2),
Sl?lbq tl?é(%lg&{@deggg ), thd &dHRIuBlve gﬂﬂ?sr fﬁz'aﬂ&‘ teld ta%paa@ {412 trimmed
nt e

manu uring a transpar nment | nc
t alang fiertemming lieas: (18 dEX) sq 2§ 1@ reEOMe gothribe Gamiﬂftw gxide and the

ShgRfizafion ray&estPhk lcoRGicOYARSs (8}, Ieast one part of the
surface_of a transgarent subst

30 a | ayer
of a conduMeihed ageen &@gttﬂéﬂvpﬁcfa'ﬂw P %rrfg‘ﬁﬁal‘é‘?f edgﬁﬁ?ata
Smemtzumrn@yerl’(%)ile¢rﬂ@ﬁd0@ted\tﬁ’a tha bgpHedy of thé Zubsttate (1), then the

(B8 B kT 0 =T U5 Bl rybEbaFtg) Bftast partly

ad:cmegs sdithenetaiitation layer (208 therstheedeatiodes (4dibe(condectivg paths (6)

|4
o e e BIdE @) bl A bRF e i s (H67{0) sg.as o
(@ynovmﬂo@hthﬁdqonﬁuthe oxide @nd dore metallzations layey Ofam qmra&h pads (8).

is to bg bM@’H‘ﬂ)BtacE&dﬁhg t@'aﬁ?(gf glﬁln’gsgi 9% | chbractdreat ih@at the
ve oxi

g thesolio 16 s56he Serpiatng e BB H Bl itknsalsa for by
Iﬁeﬂd&ghgﬁitldfaeﬁ@:e ?at&emmbérﬁamn lagerl i ne (10') is made
aroun e r.nm.n

i oati b YRR AcR B e epherars i Hrpligfer o

i mamsparerit dietictriovatiriak having plant rsfreamr)e mdwstararaesemnd layer of

r?déﬁérj tFiftishy renF&@@@ﬁ&:%téﬁal?\g& Hﬂ@ﬁ re(n%%‘ |<5r?ﬁH¥* [Mrelation to that

oxl1 de Ine o sepa
I\,@ftth@@rsééayéféi Positethip syecess®ns 1 or 3,

charactgri K/I%ﬂwohrbcb&%tng tafah?bf EIEFPns i E@T‘Sﬂéfa@iﬁnzed in that the width
conducti ve oxide | aay has been

deposi.t
@t tBe (HBENNaANd separaticn d His Sopwgiseq PEWesR 1Tl gend 10 um and i

pprictarhsly vqodl tb Beursubstrate (1) above said conductive
oxi de |

o o bl B ST b ey covresvin
t tramapaobnt abodugtivd exitle layer (&) i whiel af k@st @ dlecitndad4} is structured,
rgﬂ{n% (4 B‘fse‘f:ﬁ%lﬂﬁttﬁt%ggct% df (@@)dofgﬁ@ OI’:II&ICtIVG ox:d%layer (2),
awb@h @rn@ the em;rom (D12advenigh ig rb@ghgt%ﬁrh@?@tﬂp patentig, from the
t Rat (1) of the conductive oxide layer (2), which is floating, characterized in that it
includes means for preventing stray capacitive coupling between the active part (12)
and the floating part (14) of said conductive oxide layer (2).

10. Device according to claim 9, characterized in that the means for

35 preventing stray capacitive coupling include a second trimming line (10) formed

around the first trimming line (10).




netallization layer (20) is first deposited on the

peri phery of the substrate (1), then the transparent

oxi de layer (2) is deposited such that said oxide

| ayer (2) at least partially overs said

metal | i zation |ayer (20), then“ihe electrodes (4), the
conductive paths (6) 15 and the contact pads (8) are
trimmed along the trinmng lines (10, 10') so as to

r enove, pot : ' ' ; [ ¢].] [

| ayer b 1 ReiebaeBRHEL] SanRd 61 lataRfer P ihatiAG kihns for
aprgvertting|siiaynsanaditivessoupling ineltdg p seprration ling (18hwhich segments the
tﬁda‘ﬁﬂ’% et (105 thelfondLiStive Gidk bhiér (SFRES 1641 thé BRENdt kBhes (16)

are opticall'y conpensated for % depositing at | east
othat ygtnot gleckisatherrdrerisa to 83y othels 7. Met hod accor di ng
to claim6, characterized in that a first |ayer of a
transparent dielectric material having a | ow
refractive index and a second | ayer of another
transparent dielectric material having a high
refraction index in relation to that of the first

| ayer are deposited in succession. 8. Method according
to any of clainms | to 7, characterized in that the
width 25 of the trimmng and separation lines is
conprised between 1 mand 10 gmand is preferably
equal to 5 m 9. Device including a transparent
substrate (1) at |least partly covered with a
transparent conductive oxide layer (2) in which at

| east one electrode (4) is structured, a trinmng
line (10) separating the active part (12) of the
conductive oxide layer (2), 30 which forns the

el ectrode (4) and which is brought to an electric
potential, fromthe rest (14) of the conductive oxide
| ayer (2), which is floating, characterized in that it
i ncl udes neans for preventing stray capacitive
coupling between the active part (12) and the
floating part (14) of said conductive oxide |ayer (2).
10. Device according to claim9, characterized in that
the means for 35 preventing stray capacitive coupling
i nclude a second trinmng line (10') forned around
the first trimmng line (10). -9 11. Device according
to clainms 9 or 10, characterized in that the neans for
preventing stray capacitive coupling include a
separation line (18) which segnments the floating part
(14) of the conductive oxide layer (2) into at |east
two distinct zones (16) that are not electrically
connected to each other.



