WO 03/ 103069 PCT/1T03/00324 "ASSEMBLY COVPRI SI NG AT LEAST ONE SUPPORT W TH
DEPCSI T OF GETTER MATERI AL FOR USE I N ELECTROLUM NESCENT ORGANI C SCREENS"
5 The prewerB/1dzweenti on relates to an assenbly conpri si ngPa/ITeA®B240ne
support with a deposit of getter material for the use in el ectrol um nescent
organi c screens. Electrolum nescent organic screens are characterized by a
very reduced thickness and they are under devel opnent for the use in
stereo apparatus (in particular of cars) or cellular phones, and their use
as television screens is also 10 under study. These screens are better
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support, generally made of glass or of§carpph&stic polyner; a first row of
transparent 15 el ectrodes (generally nade of ITO a mxed tin- and

i ndi umoxi de), linear and parallel to each other deposited on the first
support; acdouble . differ el ectrol um nescent organi c material s,
of whi ch tﬁe firsg%gégég%&ﬁgIgpggaggfg%%}%ﬁgntpﬁ@ngﬁgugé%%ﬁgﬁgFEgpgo ron
vacanci es, depai 4 &bodi of beiter infaddria GdritRsuLfin eletbladesced orSlodRebensr i es of
el ectrodes (made generally of alloys A -Li or Al- or with 20 conposite
doubl e | ayers sucHlegrofypingsegpi pegapic. sqreeng arp| chpfapigyized ibyed vephdedyssd al | el
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mat eri al s, so paltatulartdficars) oreelipler phehebesndethvirtuse asvielevioivs sofecas échlsodes;

and a secqnd, nqt necessarily transparent - supporf, ich_can he_nmde of
glass, motdl omdg sy Ihesssschests s deiiy brSibn e ML gefuﬁ_emﬁ rst
support. The U} BT PERINL 80 aﬁicflliéﬁtcbr_hﬁting?ﬁﬁﬂe%t Qafchalang Jsbeid tiekd et er ,
generally by gluing, so that the active part of the structure (electrodes

and el ectr ol urthmdescaptioror ganic materials) is in a closed space. The first
transparent support is the porgi .wherei.n the i e is,visuali.ze

wher eas the seconcl\9 ?MS)&?BV %é§@é¥2‘?“ﬁdoorﬂay%fs_ﬁgr%gfﬂ%?qt’p?fsg? lallp'djgiﬁaé and
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resi stance. The main problemnoticed with these devices consists in that
they rapi dy elecirodes (generally made of ITO, a mixed tin- and indium-oxide), linear and

Very

parallel to each other deposited on the first support; a double layer of different
electroluminescent organic materials, of which the first is conductor of electrons
and the second of electron vacancies, deposited on the first series of electrodes; a
second series of electrodes (made generally of alloys Al-Li or Al-Mg or with
20  composite double layers such as for example Al-LiF or Al-Li,O), linear and
parallel to each other and with orthogonal orientation with respect to those of the
first row, contacting the upper part of the double layer of organic materials, so that
this is comprised between the two rows of electrodes; and a second, not
necessarily transparent support, which can be made of glass, metal or plastics,
. 25  essentially planar and parallel to the first support. The two supports are fixed to
each other along their perimeter, generally by gluing, so that the active part of the
structure (electrodes and electroluminescent organic materials) is in a closed
space. The first transparent support is the portion wherein the image is visualized, -
whereas the second support has generally only the function of closure and backing
30  of'the device, in order to prov\ide it a sufficient mechanical resistance.

The main problem noticed with these devices consists in that they rapidly



WO 03/103069 PCT/1T03/00324 -2 lose their light-em ssion features
followng to humdity sorption. The life of these devices is reduced from
t housandsworostiens? of t housands of hours in the absence of PCROMI3AI0B34, as
experinentally verified in suitable chanbers, to a few hours when exposed
to the atnosphere. Even if the nmechani sns_of the OLED functional decay 5
have not been conpletely clarified, it i 2 probabl e that the phenonenon can
be attributed on one hand to addition reactions of the water nolecule to
the wunsaturated bonds of the organic conmponent, and on the other hand to
the reaction lofe their dighirerhissiph deattires follbodsg td umpidity isciptian. Theliforifahese

cat hodes. The in route faqr nt rance of ter into.the QLEDs is the
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by gl uing wi t hunaERY,” ReSFEaRERBP PINAEEH BSitabUSQhmIYs, REA! f¥ Rurs when
manuf acturers; water can additionally perneate through the sane supports,
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el ectrol um nestigibuited16n dmiebhend ay exdditibhersetistisi 0D thé witer RiQRlMsamsed by
the entrance of water_into an OLED, is the subject-matter of various patent
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material s inperneable to water, such as quartz or netals. Anyway, ese
systens do notenseheceof WetepimibltiearOdEDishie the bedmetralakalivd ef theytwohsppaidtgri al s

whi ch form.t he ED. The.international .publ.jcation W99/ 03122 descri bes
i nt roduci :?8 i YRR Fregeneialy CRps o%gé{éz’img%évé@l Wiepe@eable gpewy resins, used
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wat er nol ecul es by generating reaction products harnless tor "the device
functioni ng. THPBOY sihetie hetse Hbewsvene madie odt molympyd incadridls t(glwiays twer-
i ndustry. Patep nd the international
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extrenely or it can be released from the same organic materials of the electroluminescent
15  double layer. '

The solution of the problem caused by the entrance of water into an OLED
is the subject-matter of various patent publications which propose different
solutions. ‘

Patents USA 5,693,956 and 5,874,804 describe OLEDs for whose

20  manufacture are employed inorganic materials impermeable to water, such as
quartz or metals. Anyway, these systems do not solve the problem of the release
of water by the materials which form the OLED.

The international publication W(099/03122 describes introducing into the
OLED inner space gases such as silanes, trimethylaluminum or triethylaluminum

25  which react quickly with the water molecules by generating reaction products
harmless for the device functioning. This system has however moderate
applicability in the industry.

Patents USA 5,804,917 and 5,882,761 and the international publication
WO099/35681 describe the use of humidity sorbing systems, but extremely

30 vaguely, by simply indicating the use of a getter applied to the OLED second

support without either specifying the nature of the getter material or providing



30 vaguely, by sinply indicating the use of a getter applied to the OLED
second support w thout either specifying the nature of the getter materi al
or provi cWog@3ME0e8/ 103069 PCT/ 1 T03/ 00324 -3 useful indi caCirames/@mbmut t he
constructing nethod of an OLED containing said getter material. The

i nternational publication W98/59356 adds to the preceding docunents the
teaching on the kind of getter materi al s 1 hat may be used, by indicating
for exanple the nmetals barium Ilithiumor calcium or bariumoxide. 5
However, even in this case, it is not explained howto deposit in a stable
way these matwefuhlisdicationkebseicthedconsippaing methhdwitan OAED cextainind afiie t he
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structure is andeauybppasandd fridiawkymomentofithe liyelddpotitien aniilsthey fe upedbl em
of preventing fhe contact osit w t he af,

of the dep t myspheric gases_  for
the whol e [Jer i thfs¢ aaﬁxstwaldcbfeé%n%ﬁédt%@séﬁcwg SPqurﬁelrITlﬂB’ﬁerf_te- 8% SR IR ¢ he
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manufacturing sites, this inplies the use o I ght Contal ners kept dUnder

i nert at nosphescesenwianufactirersrsgncenceamdiEatss thamanfacifiviog pracesy adseguits t he
final screen. ject.of the.present inventipn is to . provide a su t wth
a deposit of tggtag%‘?uor?’a?f}a?alrﬂ I3t MGIsuFes 0 % 8’% e’étf‘aﬁ?}ggeaecltlé’gte?%‘?e@ﬁﬁpg[r cent
screens whi ch pr2red 86KBIHR Hy!the OAIBIY thalBRbiugRe dosidbd REeiRi(E from@xRRAl NY
probl enms. This object is obtained according to the present i nvention by

virtue of 1dn wBkemeyheidifssodingdeyieagrelsrdls iphsrformrig deposiromibeal
whose bor der is%céﬂcf(%pgﬁ, finished and ready for assembly with the first support on which
the electroluminescent structure is already present. However, in this case there is
the problem of preventing the contact of the deposit with the atmospheric gases
for the whole period from the creation thereof up to the moment of use in the
20  OLED; considering also the required transport between different manufacturing
sites, this implies the use of tight containers kept under inert atmosphere, with
strong increase of the manufacturing costs of the final screen.
Object of the present invention is to provide a support with a deposit of
getter material ready for use in organic electroluminescent screens which
25  overcomes the above mentioned storing and transporting problems.
This object is obtained according to the present invention by virtue of an
assembly formed of at least one support in glass or metal whose border is fixed to
a member impermeable to atmospheric gases, and having a deposit of an alkaline
or alkaline-earth metal or an oxide of these metals in the central portion of the side
30  of said support facing said impermeable member. Preferably, the impermeable

member is a second support with a deposit of metal or oxide on the side facing the



a nmenber inperneable to atnospheric gases, and having a deposit of an
al kaline or alkaline-earth netal or an oxide of these netals in the

central pwotmBaesoed the side 30 of said support facing sai ecCirnpevesabl e
menber. Preferably, the inperneable nenber is a second support with a

deposit of nmetal or oxide on the side fachng the WD 03/ 103069

PCT/ 1 TO3/ 00324 -4- first support. The invéention will be described in the
following with reference to the figures wherein: - figure 1 shows in
partial cut-out view an assenbly according to the 5 invention; - figure 2

shows in crossisb#PPer. an assenbly according to a preferred enbodi ment of
the invention; - fjgqur .shqQ etail -which resents a_.possibl
variation of the g}gesé&n%ﬁflélg v\éﬁi ?? gt °d mf eztgﬁgﬁmﬂswétﬁo{ﬁﬁg?wef fogihee 1,

t he assenbly 1fgwmecwheéletig to the invention is forned of two rigid nmenbers,
essential ly planar and inperneaple to gases, fixed to each other in the
peri pheral zone th'el%gé'ﬁ 1 pghops o PyHal Srt-qui eviewoamepisatbdy fageardinghie thsuppor t
W th getters nge&iiRl: deposit to be used as second support of the OLED. In
the figure, this support is shown as menber 11. The support is provided in
the 15 central port fignrel2 shheseiof crabstdectord epombémtly afomligetd ar pretdraxd al
sel ected anong &%ﬁ{}(al i n& ]gc; al kali-earth nmetals or the oxides thereof; the
use of bari um TEPHHRFRLGLARE Ve iately after the production of deposit 13

on support 11, the IFatfes ipws X etdio whid estfhs@h %Qsiﬁlepga{riag)laﬁ r %f fRne

(drawn in dotted line in the figure and identified as zone 1 by neans of
fixi ng nmeans 1&ssihblids ofdigutes laandd. di ng in the 20 case of netal nenmbers or a

| ow el ti gl ass e i he case of gl.ass nenhers. . Wth this

const r uct inlg)n depos‘??agli |{s¥1$%'ﬁﬁgi iaéﬁef%é¥§§|ac?qrn§1nmg§? st o3 Fntiqn s formed) o g
space not in ceffttwGigidnidinbers csdnibtepRAst dnd itdpefinSdRiot da38s, iffkedBY eB
stored indefinjtely or transported wthout requiring special containers.

At the moment ¥her ipstke pyriphrsalonp themef Addeastpne pf theswoumpmbpisrormotiout t he
assenbly al On?ssulpg&? %viff%e?@frﬂfa'te?ﬁﬂg&%tsﬂ\%ege 9058 sbondWpdRt bPRE R NESe

lines, I-1", xenp led 1nt
the figure, this support is shown as member 11. The support is provided in the

15 central portion 12 thereof with a deposit 13 of a geiter material selected among
alkaline or alkali-earth metals or the oxides thereof; the use of barium is preferred.
Immediately after the production of deposit 13 on support 11, the latter is fixed to
member 14 along a periphery zone (drawn in dotted line in the figure and
identified as zone 15) by means of fixing means 16 which may be a welding in the

20  case of metal members or a low-melting glass paste in the case of glass members.
With this construction deposit 13 is found, right after its formation, in a sealed
space not in contact with the outside and in this condition it may be stored
indeﬁnitely or transported without requiring special containers. At the moment of
use by the OLED manufacturer, it is sufficient to cut the assembly along lines

25  comprised between zones 12 and 15 (one of these lines, I-I', is exemplified in the
figure) in order to remove the protecting member 14 and have support 11 with
deposit 13 ready for the use as second support of the OLED.

In a preferred embodiment, both members 11 and 14 of the previous figure
are supports with getter material deposit to be used as second support of an

30  OLED. This configuration is shown in cross-section in figure 2: assembly 20 is

formed of two subports, 21 and 21", each of which carries in the central portion of



figure) in order to renove the protecting nenber 14 and have support 11
with deposit 13 ready for the use as second support of the OLED. In a

pr ef er r edwerbodionent , bot h nenbers 11 and 14 of the previ ®@a3/1To3ywsm are
supports with getter material deposit to be used as second support of an
30 OLED. This configuration is shown in cross-section in figure 2: assenbly
20 is formed of two supports, 21 and 21', "each of which carries in the
central portion of WD 03/103069 PCT/1T03/00324 -5 the side facing the

ot her support deé)osit 22, 22' of one of the above mentioned getter
material s. Thetiefdsinsmerths other surpoptia deposit 22x 22 oftong jeé threatiovh ensntivhest eﬁf

b means of f i xi 83 t a 6 .0f ;assenbl 0. AIn this
c)ellse t oo, thegéclc]t_é%%qsupp(§)'r1t%;é W?hﬁ%g#fzelr&gre%ogﬁ%téxfggf%etpfﬂqngg&ft&gﬁ?ga%enbl y

20 by cutting meahooffitingasanodpaidedubed wears 1o O(ﬂhdﬁgenliEﬁllah Rﬁ]{lﬁmﬂs&@@psi ts
22, 22', such as lines Il-11' and Il1I-111"' shown in the figure,
Assembly 20 i sﬁﬁréﬁgprsé‘ﬂpwst With g&fberdeposibareiphiaingd fromeassanidy 20 qutting s
case two sSupPpoktsse iRk cd:Eh At r 205 Yo t l'ing
the productivity %f tshe S si&g%e Figure Rgﬁ%@\/\?gﬁc%‘?@tgr uct’ib\%e’ %}eé?e???ﬁ%f t he
assenbl i es accbnes Hd!'tapd tlHelll' sigowminethe ifignremdi ssémblykassis tpneferrsd wh theregebt

ier; the fi e ifies. the case of an S of the pe 20. The
roure shows aft Bal GRG0 P BrOeHERT S bRart BEORED e Sbrinadind 30
formed of two asupmpély, shudHoabthgdhe prddud@diy dfahea@ken9t her by means of - fi xing

means 32, a deposit 33, 33" of a getter material being provided on each of
them The two supp8iize 31shents @ pongiustiys dotatleef thiet #ssgnblonsesrcogiing b t184, 15

at the lin . t cut ti ngs. f.or. t he separati,on thereof

Wil have 1 BEERISERAERARILL e 08 pHqr RTE: h¥ind Y R RRAE RN A o
figures 1 and 2jspmbhesi@hgtype\20sThafifee eH@dzﬁdin ér?ﬁgb??i;%w mhf)ﬁerl ra@?@ﬁﬁd ngs
for the separatign of the t supports, an if sufficiently deep ey can
al | ow br eaki ngoéﬁ’%@ﬁ?ﬁlﬂ]@ %(}I\g?fﬁlegd?fd"%oi sgorts A1 andril.cliredy to gaghtdikerdase of

gl ass support Sn%&n%@ﬁ)a%%}neraﬂyﬁ, Bt §3{%@r«# djgé{%r %?eria??ﬁiﬂg groqxfide%l[%ﬂ[ i Pg
operations. In the assenblies according t'0 the rnvention the“deposits of
getter materi apach(af3her@2Th@Brg suBort83! yncaH abepobidet mdth fiyowsapduat 3on in
te)f(lg o(s:?f ie o(r)1{§ ?%ﬂhg?ﬁ%@%ﬁ%ﬁcgu@%&h%@é e? c&tgrei\gs o? tl?eosré:\{)grra%igr(lj tl{e?éo(t)" v&gﬁlhgse t%y
be made (that is, at the lines I-I', II-IT' and III-IIT' of figures 1 and 2); these grooves
make easier the location of the cuttings for the separation of the two supports, and
if sufficiently deep they can allow breaking by bending along said lines (in
particular, in the case of glass supports 31 and 31") thus making superfluous the
20 use of cutting operations.
In the assemblies according to the invention the deposits of getter material
(13; 22, 22; 33, 33") can be obtained by evaporation in the case of metal deposits,
which can then be converted into oxide by exposition to an atmosphere of oxygen,
pure or in an inert gas. Alternatively, it is possible to use the technique known
25  with the definition of "Physical Vapor Deposition", more commonly indicated as
"sputtering”, or its variant reactive sputtering, where the deposition step takes
place in an argon atmosphere containing small percentages of oxygen. These
deposits generally have thickness values included between fraction of microns and
a maximum of 10-20 microns.
30



pure or in an inert gas. Alternatively, it is possible to use the techni que
known 25 with the definition of "Physical Vapor Deposition", nore comonly
i ndi cat edwa3/10®putteri ng", or its variant reactive sputt @Crngo3/obzre t he
deposition step takes place in an argon atnosphere contai ning snal

per cent ages of oxygen. These deposits g@gqrally have t hi ckness val ues

i ncl uded between fraction of mcrons and “a maxi num of 10-20 mcrons. 30 WO
03/103069 PCT/1T03/00324 -6 CLAIMS 1. An assenbly (10; 20; 30) fornmed of
at | east one support (11; 21; 31) of glass or netal fixed at its periphery
to a nmenber (14; 21'; 31') inperneabl e GJABI3t nospheric gases, and having a
deposit (13; 22; 33) of an alkaline or alkali-earth netal or an oxide of
these netals in the central portion (12) of the side of said support
facing said i nper nmkabl Anmssdnehly (20; 280 3a)sﬁmbﬂsofac1b@stoﬁnag;upﬁowtm;rm.;L3v\rer ein
sai d inperneablf menber 1? a  second, support (21; 31'i,mﬁg a deposit (22';
33') of metal OF8igss Yenpl fired djtseripheryde argembe (L4 5 Shipmermeable
assenbly acsor giniiBph&i i : \;\h@% [ ' and..sai d
inperneablé§nenberp%?“§%§39%3%%§$?§aﬁﬁgkﬁgée’o’%é?gggig%§H§$§I ¥%g %3

each ot her by mstahorah axidoof thebe metplyinaths ceastlepordon AlR)assherkidg afoant di ng
to one of clains 1 .2 Wherein sai.d support 15 and said inperneabl e
nenber or sai ds@ﬁﬁﬁtﬁﬁ?g‘géﬁlgl Yo 200 ler%el“ﬁfér'and are fixed to each other by

wel ding. 5. An assgnbl wnageiuly Becoiding kAtRind 1WARESh RaRiahfeHEROR femPed OF Med
of barium 6. An assenbly according to claim1l wherein said support and

said 20 i nper Heatscendippert (3t; k) itk agppesit(23s 83 pebwmcdbar pxide preihe side
peri pher al @Onﬁ?ﬂQgﬁtﬂeﬁgsrt%gQﬁ%ﬁ (34, 34') at the cutting lines (I-1"; II-11";
III-III')}or e’y separati on.

3. An assembly according to one of claims 1 or 2 wherein said support
and said impermeable member or said supports are made of glass and are fixed to
each other by means of a low-melting glass paste.

4.  An assembly according to one of claims 1 or 2 wherein said support

15 and said impermeable member or said supports are made of metal and are fixed to
each other by welding.

5.  An assembly according to claim 1 wherein said deposit is formed of
barium.

6. An assembly according to claim 1 wherein said support and said

20  impermeable member or said supports are provided in their peripheral zone with

grooves (34, 34") at the cutting lines (I-I'; II-II'; III-IIT") for their separation.



