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ELECTRI CAL CONNECTI ON BETWEEN A CELL. PARTI CULARLY A LI QUI D CRYSTAL CELL.
AND A PONER OR CONTRCL CIRCUI T The present invention concerns connection
means for setting up an electrical connection between an el ectro-optical
cell such as Césﬁ%dagd crystal cell or an electrochenical photovoltaic cell
and an external electronic power or control circuit. The invention also
concerns a nethg o 3
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or establishing connec
connected to an electrlcal supply circuit and are conventionally made in the form of a

thin layer of a transparent conductive oxide such as a mixture of indium/tin oxide or
antimony/tin oxide.




bet ween each el ectrode and the display control circuit. 20 A constant
problemin the field of el ectrochem cal photovoltaic cells of the type
descri bed hereinbefore, is raised by the connecting neans that are used to
establish the electrical connection between the el ectrodes of the cell and
an electric power circuit. This problemis®also encountered with

el ectro-optical display cells where the el ectrodes of the cell have to be
connected to the device generating the electrical 25 control signals that
alter the optical r he
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936 496 where the contact bunps are deposited on the corresponding
el ectrodes by neans of a syringe type dispenser.




-4 But this technique is inaccurate and considerably limts the nunber of
contact bunps that it is possible to nake on the sane cell, which neans
that use of this technique is reserved for cells having | ow connecti on
density. There is also known from EuropeagaEPatent No. EP-B1-0 708 931 in
the nane 5 of the South Korean conpany Sanksung El ectronics Co. Ltd., a
liquid crystal cell with a thin sealing frame and a net hod of manufacturing
such a cell. In accordance with this nmethod, a cord of sealing material is
deposited on 2 I | ar ger
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phot ovol tai ¢ seRleh, grlhﬁﬁér Hﬁicﬁ% in"coftact KA thalliguld &?st&lrﬁﬁﬁlﬁaﬁe%mre?ulﬁﬁﬁes in
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a second back §%§PPM"@‘MSGWW§ '51‘@(50 Be afr?aﬂ%%%trae’?‘ﬂ '%?“tr?&ta'?‘ieaffﬁ'ﬂg?een
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el ectrode, these el ectrodes being 1 nten connected to an el ectrical
power or conte@nologydniorderto Pﬁ@“léﬁé'@ﬁ switpes ob the gigplavrenesiites gelher to answer

substanti al | spr@cﬂeﬁmabf Bikih8ss, @sosecidfontoi@rddety sdréerf Sintng AuhaRiues s HERAGer N
order to set u electrical connection between said cell and the power

or contr cFP@'ﬁPPF 10 this cell being characterised in that the sealing
frame includes at Theasheranawladklof streen tprintrd) depositien téchhigees lies imuhs facat es

and whi ch defhglg%e\‘t r% tHele ltébrﬂﬂrqugébgﬁ@rlates%%?mtstb?uflcant mechanical stresses which

are often harmful to the neighbouring structures that have already been deposited

east

when the screen printing step takes place. In order to preserve these fragile

35 structures, it is preferable to deposit them after deposition of the sealing frame. This is
the case in European Patent Application No. A-1-0 936 496 where the contact bumps
are deposited on the corresponding electrodes by means of a syringe type dispenser.



volume for retaining the sensitive material, this wall extending in a set
back position with respect to the edges of the cell, so as to free the
connection contacts and thus with the el ectrodes passing through the wall,
the substrates being joined by a sealing 15 joint, which occupies at |east
partly the gap defined by said substrates and the outer lateral face of the
wall, and in that the electrical connection neans include contact bunps
made of an electrically conductive naterial added onto the extension of
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- structuring the corres es on eac -6
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1) ot rat on PorsiBedRBamatt BRE s rrslind ebihe b iperey. Rigure 1
is a top view of & lsahlobgmt ofthe lprédeat iavérdion o wvereore Ithe dlgmmbekmﬂlthé or
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substrate haVﬁdﬂﬂilﬁb‘»‘&fhn@Eﬂléﬁrﬁgarfué)forts@@n 8k Q rBfiatid 8fd Lompact Bledtc8l chrndctfon
perspectlveg h [e\% op substrate artlallétorn away, show ng the
vol ume defin Hg’fﬁ? nthe e iy "E‘)§%'Ha"éq1 glecyig Lo ﬁﬂo"t%t@k‘f’@%al face of a
\l/:vall mage I n accoiTiapessent invedtion aiﬁdsmﬁemscaomdtmg of endnDRactutvg i ¢elIvf the
igure
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The present idatesintation of thecesd derfendsithiah bayealezadly bean dapositedi dea, whi ch
consi sts in maki ngp 'ﬂ)?es%ﬁ?,n'v&%owtﬁ@cér%ﬁ r% &'ﬁélémrdc Qﬁtlg:g?(@érp’nepa?ﬂédlaqlé' Rhuid

crystal cell, in two parts, nanel very precisely
i n” proxim tycPEta dispiaygeld stant%tr@émm@ﬁbphmnwhafa@eﬂ Aealuding:a its inner

lateral face, a vohuwrasf#®first ®hipatdid frantaIbsirhieWehd¥B &S b@¥ace forms the front
35 face of the cell;

- at least a second back substrate which can also be transparent or not
transparent, whose bottom surface forms the back face of said cell;



30 such as a liquid crystal, and a sealing joint which is introduced into
the gap between the two substrates and which gives the resulting sealing
frame its nechani cal resistance and its adhesion power for said substrates.
It is thus possible to reduce the space ngcessary for maki ng the el ectrodes
energe of the cell, such that a nore conpdct cell is obtained or one
offering a | arger actlve surface. In fact, as it has been 35 difficult
until now to deposit a sealing frame with precision, the latter had to be
arranged sufficien I he
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of the conductive Qat @Eﬁf pl rsﬁfgh s any risk OL sai d connect h@ﬁl ?

bei ng danaged. The 0§ s NG P K TaresdPatRLa OPRORE FAsh EMEs At wi t h
a liquid & ysdsasit obe diesirbdyy, tioeslel eledtﬁodg@bsmwlrttémw to gl copnédtad td & sleekiaaipl e
is given sol o%ePXrWroP&r&uﬁtl ustrative exanple, and that the present

i nvention apg’lles Inasimilar way to any type of electro-optical or

el ectrochemi cal phdroelettredes of dhe cellm@ndmglsubstaati@ilym far esvthefedgeb iofjthied
crystal cel| oy ifoRbofRUbATIeHS in bRic? (£ 8liluplid e@c{r@él%ﬂn ioRbefgseTD! y of

t wo super posed, substrat es or exanple ass substrates, whose
front substr &8 cgll %‘W“r‘%ﬁ%‘ﬁ%’r‘é’r?@” roiféFdhis t he back substrate 6 may al so be

transparefit, or naiijscelRbS E:ﬁé}’actehéecﬁﬁrthétﬂhéQ@é]ingﬂraﬁiegiﬂélﬁdés hthaistenk wall
defines a cav

d t
Get i ned by cupbfitad &F o RE i shekatas i feeg vialf ndlerdl sttt ng -
seal i ng mat evblime fohrethiningtes saraitivesoditetial athissvall extehding io aesed back pegitidhb as

will be descr\n*itlﬂ%gscﬁé&t %%g'eldpgﬂffhg%jeﬁ ego as tf)cﬁ%te tﬁé’géﬁr%%hgn ortBds 376 thus

substrate 6

count er - el ectwitpdes el@stro@eﬁmmneéhl@ug%yﬂecwl tee subsivates beingueised by arsegling

el ectrodefs 1‘?0@@%&9%&@6@@5@6&&%&& the ﬁéb %eﬁr\&ﬁﬁ;ﬁé‘&ud Qq.nBs‘fraEé%%dd' th@8afer and
extend per pendi to e ot her, ese el ectropdes 14 16 shomn in

an exagger at éﬁiﬁ?ﬂw of ey 3 T habine BRLC eI OEARS ALES Saniac
conpr ehensi blbampameadetofiam dledtnety etnd urtios mzterial addudCorto e edtertsigreafidachnot

shown) whi ch, ' i on of roprj trical voltages to selected
el ectrodes, ieée%ﬁﬁggl %%ﬁlﬁcgrmﬁ{%%?éralgﬁgrn?@ésrggghgrﬁ' tf"?g‘%tl" reflection features
of the conpound f(Qwingitmmesmfedtqu&,iiUiS(DDysiblaltoiItcretase tisurfacefof it latesalct i on

of the elget regéé%apeams&%ﬁe R ERg oibds elééz&‘;défaﬁ% Gilds BaHHRRfeqdb tfid eCt r odes

shown in the drawmng are give soO )4_ | ustration, since

numer ous ot h@l‘ecﬁ'fqahlﬁ‘@}’&ﬁ‘@’itc?”@' Cﬁﬁ'é'h @P@é‘ﬁ“&?@é@f&‘&ﬁ“%ﬁ’%ﬁ?’l‘ {heple@iodes aged.

El ectrodes 14namee Q'for%hirol?cw@mt %ﬂﬁuymub@nﬁ'@ﬁﬁablﬁ MBRoREY thedfactbsheat es
4 and 6 on which t&aﬁeare |te to formcoarcfléfyctln nmeans, 18 tn order to

set up the eP82INg, EJHHB%‘F PloWoRR Retamely AV allfichhdelings oIy qr o
circuit. HoweetainjngihelseddtiviOmeterielals! & edrdindckalingonatetia tieatgedefsitethegainst! |

hrough 35 G0 EIERANGEL ofthe'Arha oA the Ysp RefcaRiiiwdén il twb > Pacs
visible in Fgbstaieobenase)r iedactdhataaidelbi Sirughied seht Fihacbagomn e

added onto thg @%bﬁtﬂ@'o@ﬂ é?ﬂ‘ab%@%b @ifne%l%ﬁé bP#Rehd zéﬁ@'rés@nﬁbb fbhﬂem ace where
t hey energe from wal ese contact

ey ble O ChurasiGn of fi osllie BE allbstarialy FeriepaAnd fuehe Suface st EBBke vi a
whi ch each elzesé bbskid 2dnedto bboptipnisandvatspdcé eectulrrenehet@tﬁeo'@uaceno Finaly, the _g_

control A carrieeiie GHEREE AR EHIBRO B AR R0 adie of (e

i nventi on, cdatesiotatibgnps 20 are not as high as the space separating the two

substrates 4 and Qc@%w@b%ﬂoﬁh@ d&deRt, rﬂ\é‘?ﬁizsgﬁft |{7]¢H?|t|§ B%bg:% és%hﬁetﬁ?ﬁfébf ng

frame which connects t two substrates to eac exanp shown
in figure 1, Manuiagiirng adeast Ph%@elb@‘ath%afqnﬂnentmefiémeoms @ﬁtr@ﬂtt@tﬂﬂal cont our

bet ween t he t-hWarastepeePRag: ,g|lna|§|ae§més§t§®t@s 4 and 6, vvhereas wal | 12
follows t |nterna conto g stc@ cell such that outer wall
10 surroutids i nner SHHFHING! e‘ﬁ?ﬁ'?s"&#@%eﬁém S eﬁﬁﬁoiﬁjevﬂbﬁﬁﬁa ke the form
of 10 substantially vertical walls extending parallel and at a distance
fromeach other are in direct contact , one 10, with the external
atnosphere and the other 12, with the liquid crystal. They advantageously
for a filling channel 22 which can be seen in Figure 1 and better still in
Figure 2, this channel 22 is to be filled with a sealing material to form
the sealing frane of cell 2. Thus, at |east one hole 24 for supplying the
seal i ng




15 material, is made in front substrate 4 and it communicates with filling
channel 22, whereas a hole 26 for filling cavity 8 wwth the liquid crystal
is also pierced in said front substrate 4. As filling channel 22 can be
very long as a function of the geonetry of,cell 2, it could be separated
into two or several channels isol ated frorg each other by wall elenents and
each filled via a corresponding filling hole 24. O course, according 20 to
a variant, one could also make at |east one filling hole in external wall

10. It is clear, afgepgsiisGa &H@&Mﬁﬁé n%ge%?gng%cﬁﬁ?ﬁ)}%u&fveymé‘@'%lc%z whi ch

is in contact vhaltsmner ateral tTace wt el n
kept. In suclPacaslectiade.dn th fegioniyhere theglerctinges “ﬂ'bb%ﬂféﬁhp@lm P(ﬁﬁ‘gﬁﬁof%‘ﬂ
substrate 4 Qjell,bottom substrate 6, the sealing rraterl aI WI |1 be introduced
into gap 28 defined the outer |atera ce

super posed subst r at &'thfn%aplgaﬁtrﬁ i Bl g a{ I@Q% ong oég}e[sqﬂs rﬁ?é W@Fﬁﬂﬁpﬁs ¥3i d
gap 28 i s cdtgpmren ldtgras fricd, the adoluntge foatetainial tlaes serisitive matefalgure 3. Thi s
operation could be I terial dispenser. The
di spenser will be aﬁmgwﬁeg&%d%?gég@?b @\E%??Shpg{ﬂg peri phery of the two
substrates 4 and G'NtMUQE‘Qta)SQ’abﬁthf@i qamles@faﬂom;g ln’@ttbelgap dgtinediby e3id by

abutting 30 agpstistbs hﬁ@tl’@‘é:&érﬁél'latb?él ARl of tRCRalPlintiat leadt?a BaH of KidgAYisSal d

two substrates orm e seallng frame. It is not neCessary
for the seal .%@uw?‘éﬂxé?quahn%sm@w '#8df ar as the edges of the cell. It only

needs to te suffi Glsemlfyjngvmdeealmgphmnamtn@trthe Rittenfop@8 lthagedling fMamel ofe. t o
i solate the §ﬁé1§ é%r?g%gfﬂ' ad fromthe external environnment, to prevent

the latter from §%e the cell and to keep the two substrates 4
and 6 35 together Otherfeatdlees argl atbvaotsiges phiheqoesenbinveriidni wil) appearmere 26, one
can al so di p c% y Hont 18 &Y H’étaﬁ{d c!les%rugﬁ:fn'd?%ﬂ epc.\:imsiéeerﬁB%lﬁ)H%fRﬁ’éggl
substrates 6 1nto a rece tainn certarn quantity of
t he sealing @&%rﬂlnaﬁo t@y*“&%@ilom this exagnlebeing gives salefyrky wait efrnoatiingifing

gradual | y14 i ||||ustr5ﬂm/ﬁ13@d1ﬁud(ﬂbhlmh2ﬁ’eérﬂﬁa&b@dremiﬁ 'n‘ijﬂhfche perimeter of wall
12. Anot her possi b|

consi st s in ectin e .sealin i al between
the two substrat es %d '%33?%V'ﬁwﬂ ﬁeh@”l"i‘i')"l' ?@r'ﬁé@o"i’%géﬂa F‘a%'?ﬁ'g)
substrates 4 reu:el\ﬁngm!ﬂmdcmatirhgarrﬁtqmrﬁonﬁirmrnglhe\sahllngjf&amé\obmed:emgnd thet he
vention.  athees R AAcTRGR L e blrBmyigs Tt ur oo necessary for the
two substrates 4 orFIQBJreQus;n p&sspegmveemwpf@etcn&smmmrlaawg Tothe toe glasst act

bunps (thgse sﬁEé\kEté‘ﬁEMﬁg BGe§Bﬁ1ﬂﬁed"fbnl ﬂhe%k@@ﬁ&ér‘utPEd in detail hereinafter),
t he substrate is covgre W t oresist material. This

phot or esi st | ayer ~iHgW&ais EPP[?@FE‘I'V«S’d" WEBFHFEWPlsHF\%tfat%HB?@"%E%%?W@Y-
t echni ques t @hgwmg thé vcblhmefd@nned)by theawafsapepeséd anrtafes|dndnge ektemaetace?

defined b f il h I has .b b d, th
et o g subt bl o oo PRSG i HenBe e SBRkeRg B BRaRar T MO0 e
substrate. O courfmure Hds acoss-seftiarhafdbe ogestaminon$iguse §i amch purely by way
of "'USt{]e“ on, a%&és?&&'séhé}ﬁat@&ﬁg;rsﬁrof? érﬂbﬂféné @or&ﬂé't@ﬂ% |R\];er{1|8ﬁ

met hod phot oresi st |ayer ture ormn

filling channel, Ofie Psgsept @ﬁa@@nsorpwséwwmeugenswéme@men@ea (’b‘\fhfctﬂ‘@nﬁél@e of
clarity) for wﬂﬁiaﬁhglttﬁb 8éblifg $ARRE BAH cal Séﬁéi@ﬁnp@éwacwwwm |r$N¢b'3;§ér%t es 4
and 6. On ng to h{ vgaéﬁgent invention, }s¥ I'B? 8 d &uctrre t he
di stance 20 SEM&bt ar gFfapipe ma qY%pWEﬁ dn pf‘?‘?" nsto e £daemef 9 Cal i ng
st ep. | n addiand ewichadetfines s.aéautmgsen Iateira!maceaadrolmmfpreaihnmgwbdmysms-em‘mtalai

t hod, t i nmol. €
et hoc P B A0URGH9% Y 5oL IRLSIRY A AR Bl O IR
seal i ng framtheaie® subgisaten and adinhagivasdhe reapingrseating flarpe #ts ereschamiealnot | i abl e
to be damagegedlinhddbard i %’Qﬂ\%@i‘éﬁ%w%l?ﬁ)?sfafarsuHFt'?élEQQLHrtl'T)dﬁfés@%lez &g eltﬂe

frame as was the case in the prior art. Fina anne

the spacers SPRCERRFESEAY iy MAENG HiveeloRifodps smer%ﬁfdhe §?'h’ﬁp?h sampEepr esent
met hod still chmpadtesell isTbiRaipBebObhG bwrr@QhIaEgetr getvd w@&e uﬁergl:twaé Bhas bbén

scope of i nvention,are conventi onal re well
tnonn +o Phodi BTN erR Bistalhg farkc WiE piacdich, sad e g 6165
sensitising anen@edeﬁ@smtlsrtfalrm'erthebgdgﬂsauﬂha)éellaolbleglmte ihat thergdedttodes gouldhe
t ranspar ent A&

sensi {1 sod. Roerd PlopE{Ral SoRRQIG e DACR IRRG o LURIGRASE ek n,
conventional manner, a photosensitive resin that those skilled in the art
will be able to choose w thout any difficulty, and whose usual purpose is
to protect the surface of the 35 layer to be etched fromthe action of a
chem cal reactant at the |ocations where the resin subsists after
sen5|t|sat|on by t he optlcal radlatlon and chenlcal reanaI of the zones

s o v - . -, " T . e . o,



_10_ Dow Chem cal and the product marketed under the reference SU8 by

M croChem Corp. as materials well suited for naking walls 10 and 12. As was
descri bed hereinbefore, after structuring the sealed walls 10 and 12
defining filling channel 22 and, where appropriate, spacers, the two
substrates 4 and 6 5 are joined. Said chardrrel 22 can then start to be
filled. In order to do this, a vacuumstarts to be made in the working

encl osed space in which cell 2 is nade. Once the vacuumis established, a

drop of sealin terlal i ove oe2 whi ch jcates with
F11Ting chantisrade Sifica.pfing 580 Merbovsh, SHopahe adafa hAlelid BEFRaRes rs Lo
flowinto chaommjctlﬁéburﬁbearra@cbatrmesplhtdaoi ihe pordumiive pathsr tsquewdrité atwedsk n

t he wor ki ng fect of the pressure difference
bet ween t he #Pfﬁﬁ%&i iﬂfe%ﬁs b\%’r@‘% agcgiél te high vacuum prevails and the
at nospheric pressihe preswei ipuentiongvitrhe desciibed & epnjunation with jadiapisk erystelof t he
filling C*san'a%burag}ltéﬁ' | mﬁtl;éa/w.tﬁdtu@s%gemamn@aewwrs gwtsmy 6pWayefis a

phot osensitive i's I ntroduced ate into fillin

channel 22 afystptiverpxagplen@nd Jaat{hropresent iyenten §%ﬁ’tgﬁt“? §ét“i“@ﬁ WY to, gmalype :

ul traviol et bf élbt:tré bbmbr él@@tr@dﬂbﬁﬁda&bﬁotévoltﬁbeceﬂeal ing material has to
hernetical |y seal

ff th
liquid crystal an 'gb‘rr%t é% Plan Vf%ﬁf@ﬁ%“'%FW?%EF%VS@'&W%@%@%‘?‘ %i gg"anbleent
at nosphere. Thimgfemhéchiny amasseindlly oiliwb sabspobed substrategband/@ fpoexampler or der
to enablegt a%s@ﬁb&rattg'f V\Fh‘éQ HORELULRESR Ais s Fark thﬁtugferas tRY b3 dBEtrateG
vari ant, the 9 AT 'can also 20 be ? d by a resin
pol yneri se vmytateo@fre@spamntaorrnowanwatr@ﬁperat ure in the worki ng encl osed

space. A dual conpoR@ide s%@h%rtgerwmcsma@fmtacé\my@emr idsirid tmeuqmdw a

th ffect of h, ot

presence can CaFS s gadty Esba apiig s rars T e B FTRL R To e,

and Norl and Gptforceteidicly @sdcathsg Mhterial) whichdixes daidsubstrates AIamd\ﬂetheasnlottted for
Ki t 25 th

TG 258 I8 BT o4 SIS e U atd b (e

adhesi ves. Ficaay bynultigicity pf electrages d4iang O@anteaete@trmem‘s%@smpfttw'ﬁ f\ﬁéa%%pe

of the i nventr?g?,b 512@%:% 1, fﬂges??édtr%eﬂ& &R %buﬁléﬁel@@t%hésﬁfﬁré?é%Qsﬁahﬂﬁll?

filling chan can, be jint uced

u cryst al c{ ﬁﬂ
into cell 2 W%tthneananﬁgwﬁmdoezbendmla&waﬁ@%b%%| Pese gleciredasoif an of the
seal i ng mat eighgvn irl érseﬁagjgeebtéculpﬂtm grannéfiArddreo Aiakp tiW disMingodoe ng t he

I d I h I

the - sane hc APRBreNeRsie gre Bihafeanerod fap pebFng bhiio bt 8L 1RAREGS L
wel | as spacavh@h, by applivatiombeagprapriate etecﬂrloalf\noitagesgohtelestezl&lectwdasdeﬁblﬂo
achi eve seal 'té‘glt&rQﬁé trQHériﬁhésu%toP&M?e@gﬂéﬁﬁe% bfthelco bn&?or&%dtbﬁ}f%ﬁet he

whol e of the y seal e Finally

addi tional | ekg@lﬂsﬁr)@tﬁi rat the printof iréerﬁsct@amf H?es@eﬂbt@d&éﬁeﬁﬁf@@f’ & @Hb%et e es 4
and 6. 11 chEheghd AGABerldf edttodBs ShdwrimuRe htséwwgi@ret@tvé)wéwbgewsndﬂg in t he

f f thin| fat t duct
| ncl un 1149 oGBS, SneBnUTRR SInSErERBE BT et AHEh PP R B IRED B8 1o,

conmes the st epviehgethki ng contact bunps 20. Of cour se, according to a
variant, it would I f
conductive materi ﬁéc?r%ﬁ%% ?%ﬁﬁae o?tc%lg2 fce;%er’? L‘»e?o ﬁg%n%ébtsoag %ﬁéﬁé’f‘éosf@t hat
| ayer, and f ianelfl gn whick thayaredepedited ¢@fqammonvectlnay'eean8n1&)lﬂd>é¢ertt@ seloithihehe

el ectr odes. G} ciHHRRRorPbkt@ben RaiTcsl 2hy thé’é’éntl%%lrétﬁsHbWE\PérVﬁ!aW12 made by
gal vani co%’powt usi ng a_ conductive material suc er of

S,
gold is o $xtepds B§t tta;k\f@m)the efggs of thediell ovrees PHS'EQ%% P?@‘escﬂ':“JQ at?@”%f gt he
two substrat @ﬁd%@@le&mo@gnqranuqet;hggsdmraggsgt| on of OIt he g(ﬁl d layer a
chrom um | ayer for. exanpl e coul vapour de ite tes.. e of
substr at es Z and &°TRE 'H??’?i/\ﬁs 3@685"5)9&{%%%9{&%9%(S’Hm(?ts%@a{m&’regg?@ eIa\éyer at
the surface dligwediandi3emadieardn@lectivally ayreluctife meledal addedomiming extdnses t he
seed layer. 15 ALd &F el%é/tPoQi%rs E}H'a(P\H 1%fatttljﬂ.£%lg8.1[ ﬂher%ytﬁéy eﬁ‘t@@reefrc%rﬁ m%ﬁHQSbmg;

| ayer of a photoresis ures

wher e one3%w dhdeseisenigat bta'ﬁPS:Z@rI'dﬁth%)lPierﬁQﬂmfﬂﬁﬁeﬂ'@ grtage of the Iateﬁ@re!%tﬁ@é at
the end of el@piacPstie idwhRH ebbh elbRfiodYSbr P isHoPhbiteditd the@e&toﬂetdohﬁal ly
contacted to formthe cathode, then substrates 4 and 6 will be imrersed in
a galvanic growh bath opposite a platinum pi ece which acts 20 as the
anode. The bath is a dual gold and potassi um cyanure base marketed under
the comercial nane of AURALL 292 by the Lea Ronal Conpany. Via the effect
of application of an electrical voltage, the el ectrochemni cal couple present
in solution in the galvanic growh bath will dissociate and the gold wll
be dep05|ted on the Iocatlons of substrates 4 and 6 that are not protected

I A Y Y ~r— o Y " o o - "



-12 After structuring contact bunps 20, liquid crystal nolecul e alignnent

| ayers are deposited on substrates 14, 16. These alignnent |ayers can be
deposited for exanple by flexographic printing. After the alignment |ayers
have been deposited, holes 24 and 26 for 5 introducing the sealing materi al
and the liquid crystal are pierced in one Bt the substrates, here front
substrate 4. The wall or walls 10 and 12 are then structured i n accordance
with the operating node described in detail hereinbefore. At the sane tine
as walls 10

i stance straerane WEacoliechRbbaRep oy Bidt 14 SRR phd wiHeRb Ghout
bunps. Once vathus mt@tan@vemeha_tme have been structured, front substrate 4 can
then be applied om&owto%m&aﬁt@ofﬁh@nﬂemdnl baaaatﬁm%l zo?-é’re%tla%@htast 0

be filled. If onl i nner” wal | has been nade, defi ned

external | at éP@pP %cﬁ?p@fat\ﬂﬁlthe ?E‘Q’ stibgtratgs 4tans %%Wb'ﬁgé‘od%ﬁmﬂ?‘é%g‘% and 6
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receptacl e contai ui.d eaIJ | I I
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outer wvall déf :%eflofP&ﬁé‘th% ﬁtBﬁfaPé@ﬂ t?r of i Q&d%%?al%!!‘g’rsu%ﬁ tiat oh&bfv%'n%t he

af orenenti one I ng channe eal’I’n w |1 be I'ntroduced
into said cha&wyeHngingerwall 13. |Tﬁgsﬁbe$£ \gaJISaTOr@ndgb%WhﬁhMerthemms@fbstrate 4

for this pyr rs@getan@w%hltﬁl WaRl dxBhaimRyt &a’ralﬁéi aRdat é@i‘stdi'icé F@eh S84t dthér drivth

substrates 4 and are pernanent| ol n an be fille ththe
liquid crystdl'® ﬁ%?nqutp %1%1"3‘ tféejﬁeéﬁ’ai@t{“ Y‘PB%aréthgftqﬂéﬁré 4Wt'HﬂT?VYl
filling has fcrystathmley aﬂradtafgebthstm:r hdiliag26ansel 22 altich dan besuen i0Figune 1

dh | | | b o]
o it ¢ ameous 1ot tep et ER e PR naFer 22 & G ey ik oo fim
net hod, cel | tRe pealingtfrapg of defii2. Entasnat @aayormwmgmr apppkingjtee sealingi ng an
oper ati ons h%ateﬁ@eg%éda 1h9?6ﬁ95tm§tr§}]egi At AP ARaled WAtH flld, dHanAbENsi ons

of cell 2 to 1l initive size saw ITne is shown I ndotted Iines in
Figure 1. It whareasy halgiZ8dor g cavity @W@théﬁ%th‘iﬂ'@z C%W\){? glsp ?'ﬁ'@eﬁﬂ%ﬁi‘“ﬁ&(’"f t
passes 30 thré&b@tﬁ’et@@“h@%ﬂm@@ﬁme?m&Qn bb&brytlbﬁg g€hfurvlien of thegjeoatetrg@nt our

Bcti ve sur f aceh 2ch oA BF AP RGN eIk SPYEH SEntoR urareton sah Ratd or
cell 2t houghwatlltﬁemaastand eactofilleal viaa Icprrespﬁmdmgtfmmg\,hold 2pfumeacse; ecaodingct
cont act %O%Qfarlbl[& 83?8&@%&4% gzﬁtléﬂ%f] ﬁlffog FI&B il &tgnﬁl wélglt'é termnals

of an el e ronic contr Circ é ans of
conductive wires (lbibstean®f @h@ﬁnﬂ‘amﬂlbm oa@n eemttﬂdeoelmaﬂd whichhis ifade

easi |y on theoffgeyigfits wiHed IétéH faae wﬂhtﬁe?h Lﬁd Gl H\élﬁé‘ﬁéﬁt MacA Gabd) el he
invention is not limted t nbodj men t Le anfJ éust Bee %ea]crl

and that var iSYstuENg5pid "‘éﬁ”ﬂ@rad‘tdl Rﬂtg'oawa t%?‘r’%ﬁtﬂa 4 9R bgiton sy %‘?38 & hout
departing fr mﬁﬁ@mamaaumfbetndita)qmw@m gap 28 aefire. byl the pater iatedabface ohe

i nventi on,A ppl i ti.ca at es,
for exanp? "e@r ff‘ﬁg ‘%Bgﬁf‘tra?se? %@l "tﬁ%teF§|alr¢g &t'@{lgaét%&agﬁggwgﬁyf rane
according to Qflseldlgwe%tlsoncuimﬁ hrosaie dealing anatpral a5 sbownymFiguehd.ch defi nes
the volunme for r etﬂl%ﬁﬂﬁ&ﬁ&%ﬁ%&éﬁf&eﬁ%éﬁs &Hla Jelaﬂhéjma?e?lat"@"sbelﬁ%ra cord

of sealing materi al tween trates
concer ned, bu@sd‘ﬁﬁenéﬁ"n‘ﬂ'ﬂéﬁlweﬁﬂ@}gi%I'e%?r?@”élﬁa@jP%WSrYt?féh%M‘an on of

each el ect r odgbaftatbda an@&akbd @8 tVRRe &d1e of sédling B 8e, forion) tsedttgl | 10

Li kewi se, it wou ntirel S nvi.sage. ct ,bunps hein

L out e o AP SIS BOSY f o S0 IAAR0E U8 SHBIAEL o BYTESY )
present i nverfbnnmtheaqrqallm@ﬁ'ama hissnatinbegssaprfoethetsealing faamge 39dakertend as far as
manuf acturin Q%qcf @IE% ells
2 incl udes taggg? ft@%C&?dt coéritirgrg(\'r‘\\,B SUfrﬂem&%'dé t?g%%h HQﬁbﬁgts g%)hr of
seal ed wal | s frEING Mm@ todsalatedbe pensitiye naterial dom thel axternal gnyisennagntgtofpsevent

encl osi ng t hand et f?on%rlé(z%r?g{ §ut§+ae\f@ te||aa$1dttb<ﬂeé¢ tﬂéms%@t%t@éaa\valech are to
be filled vvlth a sealing material to connect the two plates 36 and 38 to
form the ¥®alt ?9&:} $rames. Advantageously, a first plurality of holes 26 for
filling cavities anmddn td teposit tity yort af sedling nateea @domd cdrpdlsd Wipodnehsilties 24

for supplyin ter are nmade i n er ,plate 36. OmM.ng to
i 1ot ur o 2bBE b6 2 BB g by Sdig Rt EllpgtPRES 4 Ruf dni@ s reedbBe g
the side, for exanple of liquid crystal cells, but fromthe top of the
|atter. One can thus work with a conplete batch of cells, w thout being
obliged to divide the batch into strips to be able to have access to the
filling holes that are usually arranged on one of the sides of the cells.
Cells 2 can thus be practically finished in batches prior to cutting. In



25 sealed wth the sealing material for formng the sealing frames of the
cells for the entire batch, thus in a sinpler and nore econom cal manner
than with individual cells. Likew se, cells 2 can be filled with Iiquid

crystal and filling holes 26 bl ocked whil g the cells are still in batches.
-14 CLAIMS El ectro-optical cell, in particular a liquid crystal display
cell (2), or an electrochem cal photovoltaic cell, including: - at least a

first transparent front substrate (4) whose top surface forns the 5 front

face of the eehlaididg a certaih quaRRY oﬁth@%@@lﬂ'@ rlﬁﬁl%hals B?%Eﬁlﬁér? a(:@an W Qé‘ahﬁ n also

be transparent oL no whose bottom surface torns t back
face of said n&qg?nal&lggradu{ﬂﬁﬁ'ﬂé%ggqag{\égurpg 28dgcated eusidsthroperisyetar afeal i ng
frame that defdlin@sAncthel pwasib(iBy corzists mtua]eair'@Qhé e8alirg MgteBItRMVEdn thE O%e

h I [ .I | | t.
Capabl o of - oRutidies + B0 kol vy nBB PGz g sBerbhin Ry 5 Siinoc e ce
that are dpposrimetesatwathdBer at Ieast one el ectrode (14, 16), these

el ectrodes (14, 16)cH@iHd%0 id ﬁO&ﬂ ciéf}a?@@%@{)&@ﬁ o?%?ee%tg.fcwrb power

or control circuit; - e electro endi ng
subst anti al | yea%SSﬁa'rfoagwetm@pampemj@g fhetfﬁéhmlngtc@"E@nr’fmwnaefape@ﬁomahs

(18) in ordethd Rvcsibstiatel B%r®), QGéHéé?ﬁPe%iﬁgs@ﬁé BBCRSARA IS @drlad Bumps2) and

t he power or ontrol C, sai characterised in that the
seal Png fra Pﬁ%FﬁBB@Cﬁ*{‘"SéE@F %‘ﬂ%e aﬁﬁq”{’? %t?* Derelnadsr) ohe sHestEAte ishe t wo

subs]E rat e (4pvespd avitt albyerfof ghbtoresist wiaterial. srhumpstwtorlearselragér i§ &vem sttdmetzuséd une
8 t t ' t t set
back posi t1 ogeoryriEnd ERBlc & find MhloBls 1d i Wl foft of W Mecrpifloicn o
connection c@"iﬂ@@h@“’(elg? defied hyhwallsviotandt ik Ch'ice(fllllngd:banr(emz has)nepa33| ng
through the wtal.nee éh%).rerdanmqgfmzré@t 8o %ﬂrtab@%prlﬂﬁé@gs ga‘merage uba/f..gt %ﬁ%

efine sald two

joint, (30) occupi es | east partly t

substrates ( cgyrsgnt@etqﬁ%er&gr@sepgp@tlgps ﬁa&&\eeno?ur@lhéyooeﬂwofcltuzy'atw&}nanqin t hat
t he el ect1si cabuld(baramgtedon means (18) i ncl ude contact bunps (20) 25 rrade of
an electrically cqnductive mat.er,i added .onto,t tens

lect rode (14 16RCE1oR S oVBHEM G inedimeRe B poblEertstidie” s Sictured Sglee
(12) so as toformamotasiy thentillimgucHamoel, bt ali:ms;iatafsr(albt shosat initleeatiragdry fac thezone

via which eagh b q‘Sr ﬁwﬁmtaﬁ%m@g cbﬂglaﬁ%le%tﬁﬁgg bétﬁrg&? %%%%b&@at%gﬁ and

f
el ectrical power or c ntro accor
char act er i se@ Pwingratthe prejsgntdpyentian.dtis thus mlbtentetstrggtum thgadistance

subst ant izl | struétarfes%da%dmﬁuhb br@érﬂéﬁh a‘éﬁt}ilé‘ﬁ?ané%&ﬁmb%‘t’éﬁ"% Sddifsroe tREt i ve
surface. 3. Elect ro&ﬁ)t i C ’F?Pcel I ar

cel | (2), or3afi"#H8 o] a‘B’FﬁYF’S éflsf’:‘ﬁg ”g‘éhgdw%gﬁ\?ﬂ?ﬂbgstégaéa?f th'ggls?ya
first transpangamehtation vanidns of the endtdod admasding apthe iivientien figy ifdhd faet fhlaQ nt
e nor oSS ol nghe R B SR RP S PRl B0
sai d cel | (2ypacers qng not liable to be damaged during a subsequent step for manufacturmg the
25 sealing frame as was the case in the prior art. Finally, the filling channel and the
spacers are made using the same material, which simplifies the present method stiil
further.
The photolithographic techniques used within the scope of the present
invention are of a conventional type and are well known to those skilled in the art.
30 They consist, essentially, in sensitising the photoresist layer by means of a light
passing through the transparent zones of a mask reproducing the shapes of the zones
to be sensitised. As regards the photoresist material, this is also, in a very
conventional manner, a photosensitive resin that those skilled in the art will be able to
choose without any difficulty, and whose usual purpose is to protect the surface of the
35 layer to be etched from the action of a chemical reactant at the locations where the
resin subsists after sensitisation by the optical radiation and chemical removal of the
zones covering the places to be etched. One can cite the photosensitive cycloten from



- the substrates (4, 6) being joined by a sealing frame which defines a
volunme (8) for retaining sensitive material whose physical properties,
particularly optical, or electrical properties are capable of changing, -
the substrates (4, 6) including on their faces that are opposite each other
at 5 | east one electrode (14, 16), said 21@tt r odes (14, 16) being intended
to be connected to an electrical power or control circuit; and - the

el ectrodes (14, 16) of the cell (2) extending substantlally as far as the
edges of the_cel
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according to any In that the hei
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to an electr ltlﬁfél WE e% CRY hli P@érﬁﬁé’rh re ®%hen theTy'H?e Ehﬁﬁ%‘é@ﬁ'%ﬁme“ ¢4, 16) of

the cell (2) exte ng su stantla ar as edges of the cell to
f or m connect iPEFERBRAAAN @@BPG.Uﬁe@ﬁaéﬁalm 'E%t?r'ﬂpT'ﬁ%E"oéP@étLPF@Sﬁ %ﬁﬁgct i on

bet ween sai d Nefhhd b%)mam@hb&leesoswveén B¢ citsdd PbtefilsGiblitsuitéd fat mm«ﬁﬁ;pwhebel ng
characterjsed in that it inclu ucturin

correspo ée%lln&,ff%%léﬂg'ofrfﬂ farﬁ'g'} Of&qﬁgﬁﬁﬁpﬂ?lpflﬁtgdé%ﬁﬂetrreg't"éesm 3 og he 19 -
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on each. e eCtLaHe: oo BELsed DiifiTnd E9HA0% Washfordlf, ©f ect Todes will be

flush with the ed tur east one wall (12) on
one of the substrﬁrﬁg thesseading mmﬂﬁthaﬁlbeﬁfﬂl@ﬁww intedillingrebannel 2arthen f ace,

the vol une (&idifda, Eri’etlﬁ;'uw &gstélft%nwmréddeédr%%ém E'wa fihﬁmgsfﬁdléizavall (12)

t di bac 1 th [ ]
O g Ve haasive Ho b btioh phige SoBiTe maGua it EOTEagm e stdp 5

16) passing hhrrmuguhumg the—l]qudrUrVIﬂattdaﬁ beamaisl quilost aitbethedthdrart he fir st
substrate (6) a_sea

oan (28) det cimuiieBFels Bibeadls FEFLIIF TN kol AP B Roie e bR EbE, o o

of the wall @ellpsspacd 32in imeestiate ppadnity to filling hole 26, in order to ach|eve sealing
continuity with the closest parts of wall 12 so that the whole of the periphery of cell 2 is
35 perfectly sealed. Finally, additional layers such as polarisers can also be deposited on
substrates 4 and 6.



of said gap is occupied by the sealing material; and - solidifying the
sealing material so that the latter forns the sealing frame of the cell (2)
t hereby obtained. 9. Method according to claim@8, characterised in that it
further includes the 25 step of cutting tqi cell (2) such that it has a
substantially flat edge with lateral contact zones having a large active
surface. 10. Method of manufacturing at | east one electro-optical cell, in
particular a quuid crystal cell (2), or an electrochem cal photovoltaic

cel | including: Eiéct}o%@§t14%nﬁ'1'6séreh5 o@lfy Eﬁo?c?btcﬁhl@%ﬁ‘ir?eti%rr%}tﬁwose

top surface forms front face o st a second

back substrat %Vﬁr%?} @\HPE’?PW capdygtiye ﬁé‘f‘e 1560'1 ?%ﬂé‘ﬂi’éFH@r@f ingfem{tinguddenast tTEm
surface for maftdnenhdostefs of ﬁﬂ.ﬁ:t@rfng%lééircﬁ@é |14(‘@ come&'ﬂfﬁe &éb%? ﬁfékﬁi@ dofttach) being

Lonettive it 2Rl B8R ARG fogp el 4 Wil Rb e HosgBedo SR Btal | or
gl ectr : c S: 5n prdgpesit & tayenofcondpeativieenatérialhtheg ite make thel&c?[ntacﬂ Ibampulas ggea%w;]f?cé 4,
el) el:?rcoge (%f?“lagweéaarngq@?ué}c{&%g g{éﬁ?%p&?}%’& ?ﬁ)&r%&é%a@ Or'gﬂbe connect ed

to an el ectricled th gé%er or control circuit; and - the el ectrodes (14, 16) of

the cell (2) exte@nwtsuﬁaséntar@bhyeraayf@mneﬁrésn%uf»elﬁ@a% @t%&m.&e" to

form connecti on means )Cwl n ord to Set E’Q ctrica onnectl on

bet ween sai d eV Usg aa rive BRiErialiuce gEokt Tovs.clpver ey indenetiteddyng

char act er1(edapourtdepbsitibn bvarlthisl estirk Barfateerthe WS bistratesi andé 'RHYr s thag t he
correspondi n%as I of . t he s bstr

depositing a C IE’:H'L; 8@@319%?@6?6" ﬂﬁg%‘f%%i Y& @Eﬂ‘?rﬁ FI°§’” &?d@c%??&@%ﬁ&%’rl al

on each el ectolndtle syrface df@pbstrates Hhend égwbnh\aﬂewsatblat!emcthetsmd:ésamgold lager

flush with thy ‘?tr%délﬁl%c@%f % Nsstra®lsl 4 and tfl'%cl%% eo?%oldﬁ@g&ﬂﬁﬂoﬂ y Jaﬂ%ds ﬁw%%teﬁitz)es

(4, 6) , at Ieast one |ng channe
whi ch ext end 'a€ra di stance from each ot her and betvveen 15 whi ch the contact

bunps (205 are ar mmag@@hpmatwnmfw $18 1/8F AWdle w@éﬂdsaé&aﬁe@ber bPa bhstofdslst!
substrate (4); oduct n mat eri al ow ng into the
FITT ng. chanRERMY B GIARR U fade VO EIREE DS acaemstias e BAKARE | ( 22)
is occupi ed lgyowtheherathemsn ﬁamioeun il other woids cit thel ergl dfletectredés mgandtierTiad so
Dot the |2 RSB0l 08 SR EAMEed18 ol e DL Gl ) 2
havi ng a | ar g8d&will e insnerseddn amlvammthﬁmqsgemlﬁlwmm@% which acts
charact erdsegsitie bhdde. #nb8hitNs 8fduaf§dI ahd bolaSsium cyanure base marketed under
the commercial name of AURALL 292 by the Lea Ronal Company. Via the effect of
application of an electrical voltage, the electrochemical couple present in solution in
the galvanic growth bath will dissociate and the gold will be deposited on the locations
of substrates 4 and 6 that are not protected by the photoresist layer. As a function of
25 the value of the electrical voltage and the time during which the voltage is applied, the
speed of growth of contact bumps 20 can be controlled. When these contact
bumps 20 have reached the desired dimensions, the electrical voltage is cut.
Substrates 4 and 6 then only need to be dipped in the chemical etching baths to
successively remove the layers of photoresist, gold and chromium. When the gold
30 layer is removed, contact bumps 20 will also be slightly etched and their height will
decrease by a value close to that of the thickness of the gold layer initially deposited
on substrates 4 and 6. It should be noted that these different chemical etches have no
effect on electrodes 14, 16 which are made of ITO.
According to a variant, contact bumps 20 can be made using a selective
35 printing deposition technique such as screen printing using an adhesive material like
epoxy charged with conductive particles.



made including two plates (36, 38) common to all of the cells and a network
of walls (10, 12) defining, for each cell, a volune (8) for retaining the
sensitive material 25 as well as filling channels (22), which are for
filling with a sealing material in order connect the two plates (36, 38)
and formthe sealing frames for said celts$¢"12. Method according to claim
11, characterised in that a first plurality of holes (26) for filling the
volunes (8) with the sensitive material and a second plurality of holes

24) f I th | 36
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noacry
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of each other

accord 0, any, o erised

" That the. SEUELIRARANGERIS irogo 85 I Pan M eteraaTioaRs igd G0RThel 26 Mot hod
accor di ng t o sehitighna@rialodii ba Gitexdusedlintonsdid abartriee22 viatfiling Holenpbarfdeddn e

to any of clains 8 to 17, characterised

made of accor di n
in that t é@ﬁ?%ﬁwﬁﬁﬁr@g’r %DH@(? by selective printing. 25 21. Method
according to cl ai 28 the healiag neaterial tha solidified andrtbe two sukstrgtas 4\pRdh6 are

conducti ve paglhéldidyidindt? ity Pcar i iR iFREAaidE chittd Vi Mirgthole 26
characterised 1nt a¥ the resi'n I's an eP XX
pierced in top substrate 4 then, when filling has F nlshed sald filling hole 26 is sealed

by means of an adhesive plug, all of these operations being able to be carried out

25 simultaneously in the same machine.

At this stage of the manufacturing method, cell 2 is cut out, for example by
sawing or water jet cutting, an operation that can be followed by a grinding step to
bring the dimensions of cell 2 to its definitive size. The saw line is shown in dotted
lines in Figure 1. It will be noted that, in the example shown in the drawing, it passes

30 through contact bumps 20 so that the cell has a regular contour with lateral contact
zones bumps embodied by said bumps 20 having a large active surface. Conductive
paths 34 can then be evaporated on the edge of cell 2 though the apertures of a
mask, such paths will be used to connect contact bumps 20, in other words electrodes
14, 16, to the input terminals of an electronic control circuit (not shown) for example by

35 means of conductive wires (also not shown) which will enable contact to be made
easily on the edge of said cell 2.
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I Ho#1096 ' ** &'aoc) 38 to form the sealmg frames. Advantageously, a first plurality of holes 26 for
filling cavities 8 with liquid crystal, and a second piurality of holes 24 for supplying the
sealing material are made in upper plate 36. Owing to this feature, it is possible to fill
20 the filling channels, not through the side, for example of liquid crystal cells, but from
the top of the latter. One can thus work with a complete batch of cells, without being
obliged to divide the batch into strips to be able to have access to the filling holes that
are usually arranged on one of the sides of the cells. Cells 2 can thus be practically
finished in batches prior to cutting. In particular, supply holes 24 can be filled and
25 sealed with the sealing material for forming the sealing frames of the cells for the
entire batch, thus in a simpler and more economical manner than with individual cells.

Likewise, celis 2 can be filled with liquid crystal and filling holes 26 blocked while the
cells are still in batches.
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5 frontfa of the cell (2),

- at least a second back substrate (6) which can also be transparent or not

transparent, and whose bottorn surface forms the back face of said cell (2),

- the substrates (4, 6) being joined by a sealing frame that defines a volume (8)

for retaining sensitive material whose physical properties, particularly optical, or
10 electrical properties are capable of changing,

- the substrates (4, 6) each including on their faces that are opposite each
other at least one electrode (14, 16), these electrodes (14, 16) being intended to be
connected to an electrical power or control circuit;

- the electrodes (14, 16) of the cell (2) extending substantially as far as the

15 edges of the cell to form connection means (18) in order to set up the electrical
connection between said cell (2) and the power or control circuit,

said cell (2) being characterised in that the sealing frame includes at least one
wall (12) structured on one of the two substrates (4, 6) and which defines via its inner
lateral face the volume (8) for retaining the sensitive material, the wall extending in a

20 set back position with respect to the edges of the cell, so as to free the connection
contacts (18), and thus with the electrodes (14, 16) passing through the wall ( 12}, the
substrates (4, 6) being joined by a sealing joint, (30) which occupies at least partly the
gap (28) defined by said two substrates (4, 6) and the outer lateral face of the
wall (12), and in that the electrical connection means (18) include contact bumps (20)

25 made of an electrically conductive material added onto the extension of each
electrode (14, 16) at the place where the latter emerges from the wall (12), so as to
increase the surface of the lateral electrical contact zone via which each
electrode (4, 6) of the cell (2) is connected to the electrical power or control circuit.

2. Cell according to claim 1, characterised in that it is cut in such a way that

30 it has a substantially flat edge with lateral contact zones having a large active surface.

3. Electro-optical cell, in particular a liquid crystal display cell (2), or an
electrochemical photovoltaic cell including:

- at least a first transparent front substrate (4) whose top surface forms the
front face of the cell (2);

35 - at least a second back substrate (6) which may or may not be transparent
and whose bottom surface forms the back face of said cell (2);
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- the substrates (4, 6} including on their faces that are opposite each other at
5 least one electrode (14, 16), said electrodes (14, 16) being intended to be connected
to an electrical power or control circuit; and
- the electrodes (14, 16) of the cell (2) extending substantiaily as far as the
edges of the cell to form connection means (18) in order to set up the electrical
connection between said cell (2) and the power or control circuit,

10 said cell being characterised in that the sealing frame includes a filling
channel (22) defined by two walls (10, 12) which extend at a distance from each other
over the substrate (6) on which said walls are formed, said filing channel (22) being
intended to be filled with a sealing material, and in that the electrical connection
means include contact bumps (20) added onto the extension of each electrode (14,

15 16) between said two walls (10, 12), the cell (2) being cut such that it has a
substantially flat edge with lateral contact zones having a large active surface.

4. Cell according to claim 3, characterised in that at least one hole (24)
communicating with the filling channel (22) and for supplying the sealing material is
made in one of the substrates (4, 6) or in the wall (10).

20 5. Cell according to any of claims 1 to 4, characterised in that the contact
bumps are embedded in the sealing material.

6. Cell according to any of claims 1 to 5, characterised in that the contact
bumps (20) are not as high as the space separating the two substrates (4, 6).
7. Cell according to any of claims 1 to 5, characterised in that the height of

25 the contact bumps (20) is equal to that of the space separating the two
substrates (4, 6).

8. Method of manufacturing an electro-optical cell, in particular a liquid
crystal cell (2}, or an electrochemical photovoltaic cell including:
- at least a first transparent front substrate (4) whose top surface forms the

30 front face of the cell (2);

- at least a second back substrate (6) which may or may not be transparent
and whose bottom surface forms the back face of said cell (2);

- the substrates (4, 6} being joined by a sealing frame which defines a
volume (8) for retaining sensitive material whose physical properties, particularly

35 optical, or electrical properties are capable of changing,
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to an electrical power or control circuit; and
- the electrodes (14, 16) of the cell (2) extending substantially as far as the
5 edges of the cell to form connection means (18) in order to set up the electrical
connection between said cell {2) and the power or control circuit,
said method being characterised in that it includes the steps of:
- structuring the corresponding electrodes (14, 16) on each of the
substrates (4, 6);

10 - depositing a contact bump (20) made of an electrically conductive material on
each electrode (14, 16), in the region where the electrodes will be flush with the edges
of the cell,

- structuring at least one wall (12) on one of the substrates (4, 6) , which
defines, via its inner lateral face, the volume (8) for retaining the sensitive material,

15 said wall (12) extending in a set back position with respect to the edges of the cell, so
as to free the connection contacts (18), and thus with the electrodes (14, 16) passing
through it;

- joining the second substrate (4) to the first substrate (6);
- introducing a sealing material capable of flowing into the gap (28) defined by

20 said substrates (4, 6) and the external lateral face of the wall (12) until at least a part
of said gap is occupied by the sealing material; and

- solidifying the sealing material so that the latter forms the sealing frame of
the ceil (2) thereby obtained,
9. Method according to claim 8, characterised in that it further includes the

25 step of cutting the cell (2) such that it has a substantially flat edge with laterai contact
zones having a large active surface.,

10.  Method of manufacturing at least one electro-optical cell, in particular a
liquid crystal cell (2), or an electrochemical photovoltaic cell including:
- at least a first transparent front substrate (4) whose top surface forms the

30 front face of the cell (2);

- at least a second back substrate (6) which may or may not be transparent
and whose bottom surface forms the back face of said cell (2);

- the substrates (4, 8) being joined by a sealing frame which defines a
volume (8) for retaining sensitive material whose physical properties, particularly

35 optical, or electrical properties are capable of changing,
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defined by two walls (10, 12) which extend at a distance from each other and between
15 which the contact bumps {20} are arranged;
- joining the second substrate (6) to the first substrate (4);
- introducing a sealing material capable of flowing into the filling channel (22)
until the entire volume of said filling channel (22) is occupied by the sealing material;
- solidifying the sealing material so that the latter forms the sealing frame, and
20 - cutting the cell (2) so that the latter has a substantially flat edge with lateral
contact zones having a large active surface.
11.  Method according to claim 10, characterised in that a batch of cells (2) is
made including two plates (36, 38) common to all of the cells and a network of
walls (10, 12) defining, for each cell, a volume (8) for retaining the sensitive material
25 as well as filling channels (22), which are for filling with a sealing material in order to
connect the two plates (36, 38) and form the sealing frames for said cells.
12.  Method according to claim 11, characterised in that a first plurality of
holes (26) for filling the volumes (8) with the sensitive material and a second plurality
of holes (24) for supplying the sealing material are made in one of the plates (36)
30 or (38).
13. Method according to any of claims 8 to 12, characterised in that the
sealing material penetrates the gap (28) or the filling channel {22) by capillary action.
14.  Method according to claim 13 in that it depends upeon any of claims 10
to 12, characterised in that it includes the steps of:
35 - creating a vacuum in the filling channel {22);
- making the sealing material penetrate said filling channel (22), and
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structures for maintaining a constant distance between the two substrates (4, 6) of the
cell (2).
17. Method according to any of claims 8 to 16, characterised in that the
sealing material is chosen from the group formed by resins that can be polymerised by
15 sensitisation using a light or by heating by raising the temperature of the ambient
medium, by thermoplastic resins, by cyanoacrylate adhesives and by dual component
adhesives whose components harden over time or via the effect of a temperature
increase when they are placed in the presence of each other.
18. Method according to any of claims 8 to 16, characterised in that the
20 contact bumps (20) are formed by galvanic growth.
19. Method according to claim 18, characterised in that the contact bumps
(20) are made of gold.
20. Method according to any of claims 8 to 17, characterised in that the
contact bumps are made by selective printing.
25 21. Method according to claim 20, characterised in that a resin charged with
conductive particles is used.
22. Method according to claim 21, characterised in that the resin is an epoxy
adhesive.



