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been excited by the absorption of a photon, the colouring agent can transfer an

electron into the conduction band of a semi-conductor material. The electric field
20 prevailing within the semi-conductor material enables the electron to be extracted.
After transferring the electron, the colouring agent returns to the fundamental oxidised
state. Recombination between the electron in the conduction band of the semi-
conductor material and the hole on the oxidised colouring agent is much slower than
the reduction of the oxidised colouring agent by a mediator. Consequently, the charge
25 separation is efficient.

The cells of the type described hereinbefore generally include a first
transparent front substrate and a second back substrate, which generally can either
be transparent or not. These two substrates each include on their faces that are
opposite each other a first electrode also called the counter-electrode, and a second

30 electrode usually called known as the photo-electrode. These electrodes are to be
connected to an electrical supply circuit and are conventionally made in the form of a
thin tayer of a transparent conductive oxide such as a mixture of indium/tin oxide or
antimony/tin oxide.



thin layer of a transparent conductive oxide such as a m xture of
indiumtin oxide or antinony/tin oxide. -2- 3 COctober 2006 The two
substrates are joined to each other by a seali ngdf][ama whi chI eétenfjs al ](c)ng
the periphery of the latter. This sealing franme defines a seal ed vol une for
ret aPnl ng th)é semi - conduct or material -Beposited in |ayers dRCEREr 06 he
substrates and an electrolyte containing the aforenentioned nmediator. 5
The present invention also concerns so-called electro-optical cells, in
particul ar |iqui dhetygsuabstratds are jaihéd to, edchlothet lbg cit seatieframea) wiiboeeteads ai ¢

st face Tor me AN PerieR) oftnd IeF, TrieSains Fahe'defits 348364 SrGmBteR” ' °°
substrate V\hﬁ,‘ﬁ'“ﬁ‘@ﬁhﬁﬁg'@' %‘@F@ﬁgﬁéﬁr@hﬂemﬂtﬂ@m |ai@$t0namsm{mmrmbsmb¢es and

bot t om surfagﬁefe@trmfvtet&mtmﬁ teSretertiBhéy ﬁﬁhiﬁltor the substrates each
I ncl udi ng 50N theli_ aces are opposite each other at |east one

el ectrode? these &MBPIESEA 'EV%'PHé"ﬁorﬁ{’@ﬁQféa spwalipd elestreertical ealls an piagisutay

control circliquig cWetad:bellsbwhﬁhnlk)éldmmblﬁérﬁi@éll Fiﬁi)ﬁ)v@ltéiéb{allscchIu\fiQ:c ]f agteS to
reflection

| ect ed | ectrod e to aI tr on
;‘5 gate ﬁrgs ofe g(r:\ ggt ?gla?%tafiéﬁtprarfg ﬁ%’&tl ﬁf"at 8%??(5%&"?’%‘%?%@4%”?6% ned
by a seal i ngfacesfthedesfli ni ng a seal ed volune for retaining the opt | ca![ Ihy
n e
active nmedium andar Ie&é?@?e%fah@ﬂa&?ﬂ]b@ b wi L an%s#'ﬁeﬂ%n%ﬁ{r ogﬁﬁ{ 9

el ectri cal connection en eac ect ro r ol
circuit. 190 KaRspREUWhesEdstiem suiface éormsdhelbagk face of $€D@helh1 cal phot ovol tai c

cell's of the type. thé%%ﬁéﬂré}@gieaﬁfiﬂtlnbiﬂb%rn%e# facb@thaedrd¥pobife ﬁéﬂﬂg

means that are used,t el ectrical connection %et ween th

el ectrodes oFoPHE® eé?ﬁrogﬁdt%gﬁe 8@8‘5‘?@5&%@?‘9"‘1% fhE gonnepted toaslisntay i s aI S0
encount er ed oorttfol eircit; whichtiyi applyire smﬁra;yrsatebﬂe&trmblefoﬁagéseto selee@igr odes of the

. 29.
cont ot 51 anr oo abfee el P RIS BB ealieSelel bt o

retai ned éetmé@ﬁmthe substrates of the cell. In fact, the nost frequently

used techni que fmn%hm%@@&.ﬁ@@%%ﬁ%@ﬁﬂ@ fralffy aaﬁnﬁgaabée%né 1§thé " odes

of such cells,ta be connected t0 an el'ectronfc power control crrcuit,

consi sts i n TEPNG e opicalirrrive Mediysa@dener ge al ong at | east one edge 30
of the cell \Ahere-ctdmaeet(dﬁﬁhéﬁsefoméétﬁﬂi‘g GROF éftablishing eh&EleEPES ToRAEYIBRT S W t h

o foet the BepfheEd SFOTE HGitne plsPiayaptiyiBhot cach ot her. i n order to
be abl e 20 accessA corstantarobien ds tharfibidefaledtioehemical photovoltaic cells of the type
described hereinbefore, is raised by the connecting means that are used to establish
the electrical connection between the electrodes of the cell and an electric power
circuit. This problem is also encountered with electro-optical display cells where the
electrodes of the cell have to be connected to the device generating the electrical
25 control signals that alter the optical features of the sensitive material retained between
the substrates of the cell.

In fact, the most frequently used technigue for making the connection pads
which enabie the electrodes of such cells to be connected to an electronic power or
control circuit, consists in letting the connection pads emerge along at least one edge

30  of the cell where the substrate which carries the electrodes projects with respect to the
other substrate. This solution thus involves having to offset the substrates of the cell in
relation to each other, in order to be able to access the electrodes and make the
electrical connections. Such an arrangement makes it difficult to manufacture the cells
on a large scale, particularly when the latter are circular, and it requires additional

35 glass scribing and breaking operations which are time consuming.

In order to overcome these problems, the Applicant in his EP Patent
Application No A1-0 936 496 has provided a first solution. This European Patent




el ectrical connections. Such an arrangenent nakes it difficult to
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electrodes to prevent them from overlapping thereon. Such a situation may be
25 acceptable if there is a large enough space between the edges of the cell from where
the connections emerge and the actual active zone of the cell. However, as soon as
one tries to reduce the dimensions of the dead zone reserved for the connector
technology, in order to optimise the surface of the display zone of the cell or to answer
problems of bulkiness, the precision offered by screen printing techniques is no longer
30 sufficient.

The other drawback of screen printing deposition techniques lies in the fact
implementing these techniques generates not insignificant mechanical stresses which
are often harmful to the neighbouring structures that have already been deposited
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.
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It is an object of the present invention to overcome the dréwbacks of the
25 aforementioned prior art in addition to others still, by providing an electro-optical cell,
in particular a fiquid crystal display cell, or an electrochemical photovoltaic cell
including connection means for setting up a reliable and compact electrical connection
between the electrodes of the cell and an electric power or control circuit.
The present invention also concerns a method of manufacturing a cell of the
30 aforementioned type, which is easy to implement and which limits especially the risk of
deterioration of the cell elements that have aiready been deposited.
The present invention thus concerns an electro-optical cell, in particular a liquid
crystal display cell, or an electrochemical photovoltaic cell, including:
- at least a first transparent front substrate whose top surface 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;



I ncl udi ng connection neans for setting up a reliable and conpact el ectrical
connection between the electrodes of the cell and an electric power or
control circuit. The present invention also concerns a method of
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and the power or control circuit is thus much more reliable. Moreover, the fact that the
sealing frame is formed of two parts, namely a wall which defines a volume for
retaining the sensitive material and a cord of sealing material that is deposited against

25 the external face of the wall and which fills the gap left vacant between the two
substrates because of the fact that said wall is structured slightly further back than the
edges of the cell, enables the dimensions of the dead zone reserved for the
connection of the cell to be substantially reduced and thus the surface of the display
zone of said zone to be optimised or its space requirement to be reduced. Finally, the

30 sealing material covers the contact bumps, which prevents any risk of the bumps
deteriorating.

According to another aspect, the present invention also concerns a method of
manufacturing at least one cell of the aforementioned type, this method being
characterised in that it includes the steps of:

35 - structuring the corresponding electrodes on each of the substrates;




retaining the sensitive material and a cord of sealing material that is
deposited against 25 the external face of the wall and which fills the gap
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substrate having been omitted for the sake of clarity;

- Figure 3 is a perspective view with the top substrate partially torn away,
showing the volume defined by the two superposed substrates and.the external face
of a wall made in accordance with the method according to the invention;

- Figure 4 is a cross-section of the cell shown in Figure 3, and

25 - Figure 5 is a schematic diagram of a batch of cells according to the invention.

The present invention proceeds from the general inventive idea, which consists
in making the sealing frame for a celi, for example a liquid crystal cell, in two parts,
namely, a wall that can be made very precisely in proximity to the edges of the cell
and which defines, via its inner lateral face, a volume for retaining a sensitive material

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 mechanical
resistance and its adhesion power for said substrates. It is thus possible to reduce the
space necessary for making the electrodes emerge of the cell, such that a more
compact cell is obtained or one offering a larger active surface. In fact, as it has been

35  difficult until now to deposit a sealing frame with precision, the latter had to be
arranged sufficiently far from the edges of the cell to be sure that the electrodes would
emerge properly from said sealing frame, which resulted in a considerable reduction in
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of a wall made in accordance with the nmethod according to the invention; -
Figure 4 is a cross-section of the cell shown in Figure 3, and 25 - Figure
5 is a schematic diagramof a batch of cells according to the invention.
The present invention proceeds fromthe general inventive idea, which

consists in making the sealing frame-for a cell, for exa@fP@okend0gbi d
crystal cell, in tw parts, nanely, a wall that can be nade very precisely
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or € liquid crystal at the point of intersection of the electrodes concerned. Of course, the
shape and number of electrodes shown in the drawing are give solely by way of
25 illustration, since numerous other arrangements of such electrodes can evidently be
envisaged.
Electrodes 14 and 16 of cell 2 extend up to close to the edge of substrates 4
and 6 on which they are deposited to form connecting means 18 in order to set up the
electrical connection between said cell 2 and the control circuit. However, wall 12
30 extends set back from the edges of the cell, so as to release connecting means 18,
and thus electrodes 14 and 16 pass through it.
Connecting means 18 are formed by contact bumps 20 (more visible in
Figures 2 and 3) made of an electrically conductive material added onto the extension
of each of electrodes 14 and 16 at the place where they emerge from wall 12, Owing
| 35 to these contact bumps 20, it is possible to increase the surface of the lateral electrical
contact zone via which each electrode 14 or 16 is connected to the electronic control
\
|



20 conprehensible, are to be connected to an electronic control circuit
(not shown) which, by application of appropriate electrical voltages to
selected electrodes, is able to alter the transmission or light reflection
features of the conpound forned by the liquid crystal at the point of

i ntersection of the el ectrodes concern8d. Of course, the 3<P@peer2986nunber
of el ectrodes shown in the drawi ng are give solely by way of 25
illustration, since nunerous other arrangenents of such el ectrodes can
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said front substrate channe ong as a
function of €edagieisiistipgerdateral face W|th the liquid crystal being kept. In such case, after

structuring said wall 12 and positioning top substrate 4 on bottom substrate 6, the
sealing material will be introduced into gap 28 defined by the outer lateral face of
25 wall 12 and the two superposed substrates 4 and 6 until at least a part of the volume
of said gap 28 is occupied by said sealing material as shown in Figure 3.
This operation could be achieved by means of a sealing material dispenser.
The dispenser will be moved along at least a part of the periphery of the two
substrates 4 and 6, so as to form a cord of sealing material 30, which, by abutting
30 against the external lateral face of wall 12 and joining said two substrates 4 and 6, will
form the sealing frame. It is not necessary for the sealing frame 30 to extend as far as
the edges of the cell. It only needs to be sufficiently wide to play the part of a sealing
frame, i.e. to isolate the sensitive material from the external environment, to prevent
the latter from leaking outside the cell and to keep the two substrates 4 and 6
35 together.
In order to deposit the cord of sealing material 26, one can aiso dip one of the
edges of cell 2 defined by the two superposed substrates 4 and 6 into a receptacle




cell 2, it could be separated into two or several channels isolated from

each other by wall elenents and each filled via a corresponding filling
hole 24. O course, according 20 to a variant, one could also neke at
| east one filling hole in external wall 10. It is clear, of course, that
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spacers are not liable to be damaged during a subsequent step for manufacturing 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 still
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 piaces to be etched. One can cite the photosensitive cycloten from



15 could be altered. According to a variant of the nethod, the photoresist
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spacers (not shown in the drawing for the sake of clarity) for naintaining
a constant distance between the two substrates 4 and 6. OsMng to the
present invention, it is thus possiblel@o structure the dBepReE 2086
structures and the filling channel in a single manufacturing step. In
addition to the savings in tinme and noney achi eved by such a net hod,
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vacuum pr ev dinhesoryial thehaffest ofos fiseeini temperatre when they are put ingach other’s
presence can also be used as sealing material. The products Loctite 3492 and
Norland Optical Adhesives 61 can be cited as materials well suited for making the

25 sealing frame. Another family of adhesives well suited to the requirements of the
present invention is formed by the cyanoacrylate adhesives. Finally thermoplastic
resins can also be used within the scope of the invention.

Once the sealing material has been intreduced into filling channel 22 then
solidified, the liquid crystal can be introduced into cell 2 via filling hole 26.

30 Advantageously, the introduction of the sealing material, its solidification, then the step
of introducing the liquid crystal can be carried out one after the other or
simultaneously in the same machine. Finally, liquid crystal filling hole 26 is blocked as
well as space 32 in immediate proximity to filling hole 26, in order to achieve 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.




material is driven to the bottomof the filling channel. Typically, the
material used for sealing cell 2 is a photosensitive resin which is
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layer, aR® fastiplapode erhath israduah goldandpetassiem ayaenrs baserarketed uhdem t he
el ectrodes. tﬁ@@bﬁﬁeraﬂlrﬁﬁ’n@& A'FUIQAIBI 242h 7 eV ea af‘ébm a5y r\/lﬂﬂ oVefely ofTBOE DY
galvanic gro a conductive materia surh E ?ayer of
gold is dep O%qvl\nrk céqjloayo n electrical voltage, the electrochemical couple present in solutlon 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.




10 vapour deposition over the entire surface of the two substrates 4 and 6.
Prior to the disposition of the gold layer a chromum | ayer for exanple
coul d be vapour deposited on the surface of substrates 4 and 6, which
allows a better adhesion of said gold |ayer at the surface of substrates 4
and 6. The layer of gold is commonly €@ ed the seed | ay&rOctaberQ008,
evaporation of the gold layer, there is deposited a | ayer of a photoresist
agent in which apertures are nmade at the places where one w shes the
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appl i cati &n iptroduring betseplingl materialand, the liguid ceystal emrmence@ﬂn owfltke present in

sol ution in gihea@3 NaBionfsmMhateath will dissociate and the gold will be
deposited on the Iocatlons of substrates 4 and 6 that are not protected by
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shoul d be no ed that these dl férent chem cal etc fect on

el ectrodes 14® M@ syprrepsedsb ﬁ‘éﬂés grang-feanieied; fngewﬂe \P&PIPQHB onegH gt
bunps 201 sanedges hdell 21 ihitan g réceptdctectontainia liguid sealing rolatensli By oapillatg hctiony e
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conducti ve pipeEalBehaBadiEdatlefN El® A ClrbPboriact BurPS 2O, ups
20, liquid clisksaif gdemagingdiogra. Il hoyenemn bothdprer svalirl@ angpmderveal ‘tﬂhmb@en at es
14, 16. ThesgnpljredaBRk 5 ﬁi‘éfﬁrn?e %a%st?@fdiiﬁﬁﬁé h?d?gnéﬂ[?n%%ﬂ‘ﬁ €harhél 22, the

flexographlc printing t he alignment |ayers have 05|ted

hol es 24 anos%”g mategla, Wﬂ'rbﬁd@ff,‘i‘dh’@eﬁ §@ﬁ|°hﬁ@‘%?(¥&a|fﬁllngd}?df %"’né""?'i‘QﬁS'
crystal ape f&bm&al@drat@4@cb‘r€th|§fputdb%e substrat es, here front substrate 4. The

wall or walls 10 gnce tl% sgél%gtggtgnglthgg%to%fe 4 and REWO Csiu ns(frates Qn& Q Gre
permanently joined, cavity 8 can be filled with the liquid crystal via filling hole 26
pierced in top substrate 4 then, when filling has finished, said 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 wilt 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.



operating node described in detail hereinbefore. At the sane tine as walls
10 and 12, one can, if appropriate, sinultaneously make the distance
structures, for exanple in 10 the formof rectilinear bars or bunps. Once
wal | s 10 and/or 12 have been structured, front substrate 4 can then be
applied onto back substrate 6 and fil4i3g channel 22 can $tQetpber20gé
filled. If only inner wall 12 has been nade, the gap 28 defined by the
external lateral face of wall 12 and the two superposed substrates 4 and 6
can be filled, foltgegamiheutispyidg tit the ioventioh ig het lirfted dgthe edfibahént? thatt 0 a
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conduct i ve vﬁr}de@ (Jg?rgb @’P%(Rﬂ)" %\/rﬁd(‘!ﬁntﬂﬂ?q’uséfnaﬁlr% %ﬁﬂ%@(hqiﬁs Befarade
easily ?R ':rﬁﬂmgd:gmneé Bs«ﬁthd|qmeldrys?alzl ankfa sé’co@bﬁh@my aﬂﬁkﬁed d 24 W%E pWihG WY t
sayi n a i mit.e i men aj ave jus
begn gescrl begﬁhdaﬁ]'éF‘t“q’]ihf %gvarqegﬁg’pg?rr%?tg%glg tpglﬂg aatyrey é{fsl @'ectarf be
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for exanp

than two suls%z&
pairs by a cﬁw%e%naﬁo@nq&jotm@hlme@ﬁcess to the flflmg 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, cells 2 can be filled with liquid crystal and filling holes 26 blocked while the
cells are still in batches.



and formed of at |east one wall which defines the volunme for retaining the
sensitive material or fluid, as well as a cord of sealing material which
fills the gap between the two substrates concerned, bunps of conductive
mat eri al being added onto the extension of each electrode at the | ocation
where the latter emerges fromsaid wat14- 10 Li kewi se, it Wolstgbeie200ftirel y
possi bl e to envisage the contact bunps being |ocated outside the perineter
defined by t8eAEMSl ing cord. Finally, the present invention applies in a
simlar manner to a | arge-scale manufacturing nethod for cells as shown in
Figure 5. Such a batch of cells 2 includes two plates 36 and 38 comon to
all of cells 2 andla M@W%pkmnufgewrle@amlqcyomt@amelm partidgar alingd f or

each cell 2. cristaRelil(2), Br bPLIeLAGIRAIEN phiBvditafitiel ifdiait! S as well as the

filling channel S re to be sea material to connect
the two plates 362 a'ﬁﬂ:?té st Fapgpareationt sdstmate @ Hﬁﬁ%e toncf\wa‘n@%@émaimey a
first pl u‘.ﬁalfrmyfalfedeMEGeIIZ(Q)for filling cavities 8 with liquid crystal,

and a second plur ol synplying the sealing naterial are
made in upper pl ataElt I%tg ‘?{Bﬁ?a&% E’ raft%@t‘ﬁ%‘?h rﬂgypgmﬁggghﬁ&aq@amﬂ 20
the filling Wamr@leéaottqmtsun’face)tcgmstﬂhebm'kdace bisaickzeln@)e of |iquid crystal
cells, but from h f i4h a conplete
bat ch of cells, W|t Sﬁﬁ%‘gs h @)l%ﬁ?rﬁ&g@fned?ﬂ}% é\%%geé f‘l% °pa %hg%rhf‘% astri ps to
be able to Hf&’b@%&é@'sretamm@rﬁltwmagermbwegsq phitsicabproperdies. dayticatarignged on

one of tie siptes, Meléélﬁcé?ﬁl*dp’érﬂe@%'ré §a|?ab¢éj‘6\'c§hBH§m€e practically finished in
batches prior to 3utt|n | es 24 can be filled and

25 sealed with thR&SE ﬁ&fsﬁﬁt r'ﬁ"%{‘l’ Q)P”f'?ﬁ"rf??@ thatare ORPPSite gachptherat t he
cell's for tHeastene eleetrbdd (4, 16)hssid Ietec&osesmhﬁnS)amhgmfeﬁde@m&ﬁecféE”ner

than with i q?bi{le%#ﬂlcﬁ FF%@%#‘EO@%@%W s 2 can be filled with Iiquid

crystal and e the cells are still in batches.
-14- 3 Cctober 26@’6"- electrades (14, 19 ohihe cefl (Zimxtﬁrldmgmuba‘@ntvaﬂyedsefaitamept i cal

cell, i W@arehbéélbﬁthe%eil gdql‘éhﬂ coﬁﬁéﬁ%fﬁ'me%ﬁg }d)%) ordQF toaéétﬁbetﬁ‘%éf?r Tic cal

phot ovoI taic cel i ncl east I'rst transpale substrate

(4) whose t(?Bn%?ﬁt'P%E’@t“feGFr?é‘dtq?@ (2)and tha popace eontrplrdrceidl | (2): - at |east a

second back substaitreeth6d buihg eharaBierissd mﬁatnﬂhdbdbstthé@%r&m and whose
bott om surface for

b 4,
6) being joi ned bypg‘:téré'}ﬂ {%ﬁgcoffﬁgq(ﬁ\d&}%%%ct@gﬁ HL4S(1§ bQ/B"f“ﬁh&t %) S]E :‘)?t es (

ret ai ni ng seHbsttatase(dntleri al whose physical properti es, particularly 10
?gt i ¢ ?l 20" %EL Eélt;gl:ﬁ@éutur@ré)?&{téét%ﬁH@R@oﬁﬂﬁ&@EFarP%le&FI@é]ﬁ'cBﬁﬂuctw& Pr?atér%éf?ﬁﬁ rates
ode (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,
25 said wall (12) extending in a set back position with respect to the edges of the celi, so
as to free the connection contacts (18), and thus with the electrodes (14, 18) passing
through it;
- joining the second substrate (4) to the first substrate (6);
- introducing a sealing material capable of flowing into the gap (285 defined by
30  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 cell (2) thereby obtained.
2. Method according to claim 1, characterised in that it further includes the
35  step of cutting the cell (2) such that it has a substantially flat edge with lateral contact
zones having a large active surface.




| east one el ectrode (14, 16), said electrodes (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 substantially as far as the 15 edges of
the cell to formconnection neans (18) in order to set up the electrical
connection between said cell (2) and ttke power or control ZPeteber2006a; d

nmet hod bei ng characterised in that it includes the steps of: - structuring
the corresponding el ectrodes (14, 16) on each of the substrates (4, 6); 20
- depositing a contdacMaiheeagatingiedcnyaf camsel ecly chasddigrizedrial that thee

WL Do f1ushome M @ahi 92‘;&“ fneigi (25 pilRPLARn e o T e e |
(12) on one of thé& suMethosefsnanufactyring amlﬁa@honejetecmpthat gell, irsparticutar a

| at eral facejiqhieryéed dee h | f terial, 25 said
wal | (12) xtlgnldl 'I:lygil n a(ZQEBra %edtr%bﬁérﬁnbaq;hbﬁﬁ/o ﬁggéﬂe@gﬁ?@t he edges of the

cell, so d to fré lﬁﬁﬁt% PBW%E?R‘&HB?FE(@&‘}) Wr&ﬁ‘& temewrfagetfarmsiae
el ect r odes (Iréntfﬁﬁéopthememga through it; - joining the second substrate (4)

to the first bst (6, uci n eal i ng_materi caableof
Lowi ng i nto ¢ he gaperee serehd hal eralefyits mait Bodhabe EFSE: ne
external | at éﬂ@twhﬂ%bottﬁmElhrmqaabtmqthﬂ)baalnfacle cﬁtsalldli(Z)a part of sai dt gap I
i ed by theyy |grraer|a
so that t i | éﬂt or ?‘Réﬁf‘ﬁm &) peng 19K by & oaiy nénOyhiEl 8fike 410,

obt ai ned. MEd8) Qﬁf%?'alﬂaget'%ﬂ\@l faatﬁr!al whasg Physiedl ipsereriias, paapulatiy further

i ncl udes theOpt&al Sb'tetécm‘calcptb;ﬁérfiés araebagatné of &)a fgh that it has a
substantially fl at 31es havi n a large active

th
surface. -15- 3 Ccft E 5 (Jg ‘”ﬁ/@‘fngc?nat %'BPd‘?ﬁ attérea?RP fte epeh ghenator 2
characteriz e@atstmrtemiecttdde ($4d6), regicelectrddal (PE16) beihg intérddedgabe (C3RNedidyd

capillary acijgn Ieé]tncawpf)ﬂonrgéo wcﬁ{ft r| ng at | east one el ectro-optical

cell, in parti cu %/ or an el ect rochem cal
phot ovol @i ¢ cel |- ﬁhﬁ(ﬂlwpags (14, 16)af ﬂﬂQa@éﬂt@heXtem@ng substaniateas far aothe

substrate (%f@%@@hé@&ﬂ@%ﬁrﬁé‘cﬁmééﬂdﬁﬁném(Tf}flﬁ'@rdér%@e p hB%I&Ridal (2): - at

| east a secon e transparent and

ck
whose bott on?%fag%'ep#ﬂ?%s?ﬁéé @E”‘? H’t?ep%"feré’éF@"tE%P!ra{‘tZ) - the substrates
(4, 6) being joi nexid hetrddeirg dardoterived Whihabit #fuides thedsteps consisting in:

- structuring the corresponding electrodes (14, 16) on each of the
20 substrates (4, 6);

- 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, on one of the substrates (4, 6) , at least one filling channel (22)

25 defined by two walls (10, 12) which extend at a distance from each other and between
which the contact studs (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 materiat;

30 - solidifying the sealing material so that the latter forms the sealing frame, and

- cutting the cell (2) so that the latter has a substantially flat edge with lateral
contact zones having a large active surface.

5. Method according to claim 4, 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

35  walls (10, 12) defining, for each cell, a volume (8) for retaining the sensitive material
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.



10 volune (8) for retaining sensitive materi al 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 least one electrode (14, 16), said electrodes (14, 16) being intended
to be connected to an electrical powetB-or control circuit3Oetnberddis the

el ectrodes (14, 16) of the cell (2) extending substantially as far as the

edges of the cell .to form connection nmeans (18) in order to set up the
electrical connefti oMefodasesrdingtg claim s, gharactadsadtia thavadirstpluralinof ol

circuit, sai doleetlﬁ)dorﬁmln@ghsbﬂﬁﬁ@&%)'vﬁ&qhé@eﬁé?tﬁte rhétehé!QJnH%es%cghégéﬁgﬁ ca

conS|st|ng |n cturin he cqrrespondi ng el ectrodes

of the 20 suBk Q?'%ﬁ@é tbisu%;ilylﬂgttf&%gnqm gl %r(?rﬁ‘%ﬁﬁ'ntﬂ!?ﬁ;? lateg d¥)of an

el ectrical | yor@8ilucti ve material on each el ectrode (14, 16) in the region
where thegel ectroges w th the

structuri r?g on oﬁe 0 {Ogl&gﬁ%dt@ ?géy?fclalg)s f@? CP@'&&P"&?{@"#L%W%Q channel
(22) 25 def $eRbAY Pyateria parstrates the,gap28)nituehfiling eharnalt(22) o) sdpiilaneadtionm each
other and betweeng, MMEMOH'&@?@?@P%H&I% V%th%fﬁheﬁérﬁis%{p%ﬁ%qggf claipie?d! N9 the

second substra * lqu) substra ng a sealing
mat eri al cap'éﬁ’bz'eC aFtIeBW%'Qthﬁ‘ft‘*d"‘t"ﬁ‘iesfthﬂlsteﬁgOéhannel (22) until the entire

vol ume of said fl-ld:reWgCéT%Hﬁﬂh ih 273 fillirsy &%H@ll@d%by the sealing material;
mat er i a| SO atter forns the seallng

30 - I fying the .se

f rarre:soab\gl -yl:utgt Mg k'ﬁ%g‘ cﬁﬂ%fmq At ??‘l%ﬁtra ‘%5‘!‘@%?“%‘8? lg25@pdt antial |y
flat edge with | a{lefasltabllslmng thet pressues obisidienige ell (2) gechatabi, ve tﬁéléff&ﬂ%f th‘é ,
o ol ud e AnfekdHoB e Sehaha g Lidinel ) e B EE pidaSatE wor i
of 35 walls tbﬁ@nvmozvn%hpneasgre ther seadiogymatdrial isariven tontbe ptorhaf thedfllinigni ng

t he sensitiv&;aﬁﬁgerlal as well as filling channels (22), which are for
| in order to connect the two plates (36,

filling th as erial
38) and f¥rmthe eal Bﬂ ‘% PSrREding & a0l plainp (1do 8. eharadierdsaddn dhat adaer o .
Met hod accorphiotgesist matariahisdemdsitedoh ehé sttheisibéthibs 8)f 4did laysy wm@iéntbé of
Cotend o o SRch e S g A T )R IE BBk ARl 2 oo e
in one of t Wéa"ﬁl(h@ é®).(36) or (38). 5 7. Method according to any of clains 4
to 6, characterisgd Im\etﬁ&@sc&oh@n RPALIT) BfRidrBbd RAAGH the bRStoldifst 458 528)
or the fé(g 13 ct%pe%qsnoealas to form bnyot %ﬁl@lthe walY or waIIs (10 12), but also distance
structures for maintaining a constant distance between the two substrates (4, 6) of the
cell (2).
11.  Method according to any of claims 1 to 10, characterised in that the
sealing material is chosen from the group formed by resins that can be polymerised by
25 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.
12.  Method according to any of claims 1 to 11, characterised in that the
30 contact bumps (20) are formed by galvanic growth.
13. Method according to claim 12, characterised in that the contact bumps
(20) are made of gold.
14.  Method according to any of claims 1 to 11, characterised in that the
contact bumps are made by selective printing.
35 15.  Method according to claim 14, characterised in that a resin charged with
conductive particles is used.




8. Method according to claim7 in that it depends upon any of clainms 10 to
12, characterised in that it includes the steps of - creating a vacuumin

the filling channel (22); 10 - making the sealing naterial penetrate said
filling channel (22), and - re-establishing the pressure outside the cel
(2) such that, via the effect of the -pfessure difference HEcippen2tife
filling channel (22) in which the vacuum prevails and the environnental
pressure, the sealhng terial is driven to the bottomof the filling
channel . 15 9. MeffrodMgiodraseriginddo simde. ehasacigrisediin that thevesiads an egexy i n

that a | ayer adiiesiyghot oresi st material is deposited on one of the substrates
(6), said layer will then be structured by photo-etching techniques to
give it the shape of one or several walls (10, 12). 10. Method according to
claim9, characterised in that the photoresist layer is 20 structured so
as to form not only the wall or walls (10, 12), but al so di stance
structures for maintaining a constant distance between the two substrates
(4, 6) of the «cell (2). 11. Method according to any of clains 1 to 10,
characterised in that the sealing material is chosen fromthe group forned
by resins that can be polynerised by 25 sensitisation using a |light or by
heating by raising the tenperature of the anbient nedium by thernoplastic
resins, by cyanoacryl ate adhesives and by dual conponent adhesives whose
conponents harden over tine or via the effect of a tenperature increase
when they are placed in the presence of each other. 12. Method according to
any of clains 1 to 11, characterised in that the 30 contact bunps (20) are
formed by gal vanic growh. 13. Method according to claim 12, characterised
in that the contact bunps (20) are nade of gold. 14. Method according to
any of clainms | to 11, characterised in that the contact bunps are nmade by
sel ective printing. 35 15. Method according to claim 14, characterised in
that a resin charged with conductive particles is used. -17- 3 Cctober
2006 16. Method according to claim 15, characterised in that the resin is
an epoxy adhesive.



