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- 12 January 2007 Sol - gel process for the prepar att%}m%wzoo’/

vitreous filns possessing high adhesion properties an
stable Col'! oidal out the sane solutions suitable

for its carrying 5 Description of the Industria

Invention having the title: 21SOL-CGEL PROCESS FOR THE
PREPARATI ON OF VI TREQUS FI LM5 POSSESSI NG HI GH

ADHESI ON PROPERTI ES AND STABLE COLLO DAL SOLUTI ONS
SUISHABIgz1 FQR&%%BYEE'E@ Qi ThE=SANE:-i bR bhe«-lq %H%au@sf £ilme
the Italjan Co hENARA‘TECHNCLCEN S. r £1 .
| FOSTE RPN ] SHECE2 OB peBgtesRRG Y %’iaf oical
i nvensbDicLehat e8i tghReSghsg eJr.sp reeassi dprotbethe same
preparation of vitreous filns characterized by high
adhesi on on the substrate of interest, to the vitreous
films obtained thereby,, and-to-the coll oida

suspensions 15 obtained in the initial phase of the

. Desovd pridoni erfedheprioehss, riaht Toapnbéonehevéngdaiie title:
- fl-g{Cvgbeel C RESUEE Tk 'E‘i@ﬁﬁl’%%hﬁ}%ﬁ”@?”h?@?ﬁ'smﬁ‘les

processe

| P@@&@sastmsnﬂ abymnc&mmcp@mwga BNBJSRBBEENCPETYIDAL

spIvedNs UITReLEZGoR RIEREr At oBuendytheadeposht the name

o thE” AEABIED, RETPREYoRRNARDEECRROMEY oF yFnb - oRECAEed in

Milseo eabklcalEkogedasd,n 5an, aprotic solvent, of adding.
- controlled anmounts of an aqueous solutions of a

5 | h b
ThE Prbibnk iRk R atd Stk el Bro P NeThY aPspfepg for the
preaemﬁmmpnobftheteeenmuﬁllmaamhmraoheanﬂedehﬁvhlghhe _
aaﬁ%%&bnog t%%hgthE%Qééﬂﬁﬁrﬁ QfePYdr€$y§hé V1Freous

reaction, el-ation surrace

' £3fiment ebbsdnesd thirehy fi mld dvgi A oPol el fial npuppeRgions

obtaiheR@ihl ¢hedinkiFRAN ¥Mefsd Tof hifie! MYSHE | RBRLLBACd

process, that can be removed and maintained as such for

~indefinite amount of time, before being processed again to

achieve the film deposition.

' More particularly, disclosed herein is a process for the

preparation and the deposition, on the”surface of

; suitable substrates, of vitreous films
comprising the operations' of dissolving one or more metadl

_alkoxides in an aprotic solvent, of adding controlled

amounts of an aqueous solutions of a catalyst to the
solution. thereby obtained, of monitoring with adequate
precision the hydrolysis reaction, of the eventual

o extractlon and removal the amount of alcohol produced in

30

the hydrolysis reaction, of the gelation of the sol on the |
surface of interest and of the final drying of the film. It
is of particular 1mportance in this invention, the
possibility to stop the process after pydrqu51s and before:
£ilm deposition to isolate a sol that in the apparent
condition of a clear and stable solution, can be stored
safely for long time at room temperature.
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possibility to stop the process after hydrolysis EguaryZOO'l'
i

wo 0@fes®, filmdeposition to isolate a sol th
apparent condition of a clear and stable s@ﬁ{?F 7007275

can be stored safely for long tinme at room
tenperature. 12 January 2007 WO 2004/007384 PCT/ EP2 0

03100 7 2.7 5 The vitreous filns are used in the field
of tel ecomrunications on phyS| cal carriers for both
- TPt ale AN £l ni i cat i ons ecause of their
rerrarkat?l e rleﬁ:agr%ce’l ﬁ&hﬁ@?%ﬁ%*’l asi on and
LT IERBT catidang on fphmc&ﬂe amediens ﬁm ehaﬁhl eptiizal

arpd C@Mﬁﬁ%ﬂ:}@'a@ll@aﬂl%%s LheetLonl c % ngﬂéﬂéy avkable

r ssu.rface pI anarizers in sem conductor
SRS %at\ﬁémﬁr@etﬂe@,ofaﬂarqmm and cmrryslenm balica

fidins Garef IdsJ@d Qe S @xsRA 0 1P %@e%&%ﬁﬁ{:gbfé‘el of the

e[}:t%g%tlo tween intracircuitry 10 e
el RIS 251 SHEERGeRL AT EAFEES Ofn a2
893 @ﬂ%@mhtmrafmrp f/%%@&ﬂe%tx&n@'ﬂ@@e Séréhted off-
pagg éig%éﬁ%’g(jf S’lénlllll""c?as illl"ﬂ‘f1 TI{JrPd“S Eis 08 12189 gigeqdsto
pry, Cleeféll@xcrt@mcaﬁd iasupbadan Wetsrapt dasraciddutyep as

| el@ﬁ@ht@fab%f beuklh BBhlKe ARl Jgfﬁfongn'ﬁvgear%ﬁ%dgn a

as optical sensrng appl
SeWéF8n3€V§P6p§BlP®r the preparation of opt|cal devi ces
[A. S Holmes et al.,-ibidenj, anmong other, as an

Moegranpke [ACaRg, bgogﬁggegtt he . theh Quof
techni.que 0?9 depos??ﬂon unde 1/9/1993r

i hi,co t
,V°§eéace8 Bgesgﬁpg Hgﬁév\ﬁglgir" Spdicey ifigms cfrilé}ﬁcal
| appgpgatdepszaslantleéﬁleihantQﬁhﬂ%&oﬁlﬁherﬁ@¥éﬂbﬁfﬁés, or
: 0 refer . are, howeyer, relatively
své ¥$e§b§§d g\gggggi EQF eBCLLRE fjoPﬁréét ifog nonlinear
. OPE%EI @F'tH@lénaSeqptleaipeenalrngedp@O,lilqeltEminsand 25
ti me-consum ng procedures that result in relatively,

Mawpsibyhods were developed for the preparatlon of optical
devices [A. S. Holmes et al., ibidem], among other, as an
example, can be called the thermic oxidation of silicon, or
the technique of deposn.tlon under reduced pressure, known
as sputterlng”, chem:.cal vapor depos:Lt:Lon, etc.

The technologies to which the above-cited methods refer

are, however, relatively complex and sophistlceted their

practical exploa.tata.on require spec:.allzed equlpment and

time- consum:Lng procedures that result in relatlvely costly .
' operata_ons :

Moreover, the limited productivity to which oftem they are
coupled erodes the convenience for the:r.r industrial

. appllcatlon

It is a ctholidated conclusion {A. S. Holmes et al.,' '
ibidem; Rui M. Almeida; “Internatlonal Journal of
Optoelectronlcs”, 1934, vol.9, n. 2 pagg.135- 142], that the

- more prom_lsa.ng technology for large scale productlon of




10

S 15

- 20

30

operations.. Mreover, the limted productivity
woz@ﬂ &? often they are coupled erodes the convenlgﬁ%%ymyzmn
- Heir industrial application. 30 It isPET/EP2003/007275
consol idated conclusion [A. S. Holnes et al., ibidem
Rui M Alneida; "lInternational Journal of :
Opt oel ectroni cs", 1994, vol ™, 4.2, pagg. 135-142],
that the nore prom sing technology for |arge SCaIe
__.productjon of - - - --2 --------- January. 2007
viSEgano ot EaSpER) Eb?o@g/lcy@ﬁm:eqmqle%% f PR Pstﬁﬁsnology

issahsgel oh eehnekogyndSuentalt eafupd ogy s based on
three fundanental steps: a.sol formation in al coholic
ersian.Jjn a

o T R G SEPETREL 8, s SO ERSrL ogenson

condirspetisaion ntw a gelgqéadspl i d skel et on |nglobat|ng a

continuous-liquid phase), c. drying of the gel. In
b.t e f pes; t £1 t
d?‘%s%%‘ﬁe% T Pt Qb APty bETLEIPEY, (ileisation jato

5tk el el idheskpleton i@@h@ha‘é@,n@’oﬁsmﬁ#s tlHguid
t, evaporation; a drying phase by sinple heating
conplete the -coating procedure. It is however known

roduction of vitreous 15 filns, even
'Fﬂ?ﬁﬁﬁh‘?ﬂljg%lg%%sed technol ogy one have to face
limtations, specially in the thickness of the filns
Inobhei pedceddier fiox ttie reemdentiinofdepoditibnsonosubstrate,

en" 8K 150LLEN 1k Lhe SIyig dhase o L ULLaPE! SutiNene ged

em we pronptly soug t”and sone nica
_ lSaﬁgmed aepmqn@@qwenm off itdied sl vemt seveperptéon; a

drying phase by simple heating complete the ‘coating
brocedure. '

It is however known that in the production of yitieous'

films, even through sol-gel based technology one' have to

face limitations, specially in the thickness‘of the films
- obtained and/or in the tendency of such films to crack,

often in the drying phase.

Solutions to the problem were promptly sought and some of

technical answers reported in this field by the scientific

literature and by recent patents, with no doubt contain-

preludes to future industrial appllcatlon Examples of such _

1mportant reports are follow1ng

- Italian patent application n. NO 98 A 00004 describes a
25

Solfgel'process for the preparation of thick films of
silicon-dioxide that improves the well-known procedure

by the addition of a certain quantity of fumed silica to

the hydrolysis product of silicon alkoXide.

o B S Holmes et al. already quoted artlcle descrlbes a
- process of hlgh temperature ‘consolidation of a.
' multllayers fllm
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literature and by recent patents, with no doubt
contain- preludes to future industrial appllcatlézjmmmW2007
Exanpl es of such inportant reports are foll ow ng:
I[talian patent. application n. NO 98 A 00004 descri bes
a 25 Sol-gel process for the preparation of thick
films of silicon-dioxide that inproves the well-known
procedure by the addition of a certain quantity of
rol ysis, product of silicon

- f ds to_ h
'-a#EEX|88¥ §?th5§slég glescrileanyeqgelegedr preress that

d@gachbssta adb arObﬁbin@&nhhghxfeﬂﬁﬁrQbmﬁ@nts with

c s f|| nua 2007
GOTFEELARE BB:T:e8, niak, vl de eedhodfradorophstan:
t H’aﬁtraeahﬁésrttboadaiaaegomﬁhmmbn whtewoasal wents .
wth different boiling point to the hydrolyzed

- S0 BBeehichr Sty SoNaR e DT s A o

pFéﬁ%FSPPﬁnféﬂ-is FEpebdng finom tharcomgifiabhonhef
. cﬁﬁbtﬁ@th?ﬂo@ﬁhobﬁléﬁétQﬁbpsﬁhﬁg%yzed éﬁﬁ&é&$ﬁ§aefﬂanol

aﬁﬁ%ﬁrous ethaE that 1s hydr aqueous

15 h¥dRe ¥§§Fitlél’ea€fle°é#3v@ﬁf9“c?ﬁ3g% angpegessitate of
taeaenpnhigh thergal. ti#fabfhkentheknaww spdutions, of

whi ch the precedent paragraphs are only a few

| | t tt f
AR Sho ooy, B ot B prabeoRtt Brradnpphs
areyPhy.ycenven entamplesesmaler thérsai-gsliustchablogy
at2RBLEG L %Ie'ttﬂéeﬁlgg‘é%%qﬁ 3{ c%la v&'@ggg{zgt Hi?%‘? but do

reqU|renents 15 o cause Ness
nofaPEfes & fddihicoavenient tywacess| fonegabroatlyindustrial

applficueies EheHdgd %%E%h%@ 144 yl:ﬂg E@ﬁge?égﬁfésregﬂﬁrements
Aggllcant ?95 now found t hat ssibleto g

or because o thickness, or for partlcular technicalities

that could negatlvely influence the industriability of the

pIOCESS -

The Appllcant has now found that it is p0351ble to prepare
and to deposit on substrates, according to the sol-gel
technology, v1treous films fOllOWlng a procedure presentlng
none of the dlsadvantages of . the known art, nor the

- limitations to general applicability so far reported on

count of sol-gel technology.

First and foremost, disclosed 'is a process for

" the preparation and the subsequent deposition on suitable

substrates of vitreous films comprising the following steps:

- Preparation of a solution in an aprotic‘solvent of -one
Or more alkoxides having the general formula

Xp - Me '~ (OR)am

where Me is a metal belonging to groups 3°, 4° or 5° of
.the Periodic System of the Elements; n is the Me .
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and to deposit on substrates, according to the SQEL&S&yzmﬁ
20 technol ogy, vitreous fI|nB foll owm ng a procedure
presenting none of the disadvantages of the known
art, nor the limtations to general applicability so
far reported on count of solXgel technology. 25
First and forenost, disclosed is a process for the
egfratlon and the subsequent deposition on suitable
suBStRt®s %flyifr eousORi,l meitorRr esprd. tie dol Hovfagent
ﬁfmm;ﬁ%@ af f. ans t.] I,.apr ot
oo Hear B 2o Roitegl W Heiaf b apr Lower

#vent of one nor e oxXI

bih 23R rnd %ae:@?}lsmceamn graainmm bikbngi mymber

toogrmannbﬁsatdhgnu "t8f 1ot he Periodic System of the
El ements, n is the . 12 January 2007 5 val ence; x

_ OR1 h equal to or different fromR m
| |?V§éﬁg§or aﬂfm%# g&ﬁﬁiﬁﬁg ehmiian by theepresgase of a

3cahaéjﬂatmyaaédhydmcwfomﬁeaﬂj cals with a nunmber of
carbon atons up to 12. 5 Hydrolysis of the obtained

B R AR T i s i

“ﬁgﬁr PLYF % yesackbanti on. - Deposition of the sol on
the substrate of interest. 10 - Final drying and

- spebssdnii oF alnd heofl b ehY aeketiatd dy thefact

that the preparat|on of the sot occurs inan

N m Accordln in,a first aspect of the present
- |n§ven i Gy éqrg? g‘sabb?-?ﬁﬁﬁéﬁnaoﬁr sbesEiflor alteracterized

maar@tfaut anichit Mehd Spgepashtion 8F Vhbl €84S JddiEs Oﬂn an
SHAR A GRfIQPr 1 ST Y the

Accordingly, in a first aspect of the present inventién, there

:1S provided a process for the preparation and the

dep051tlon of vitreous films on substrates comprising the

follow1ng steps:

p;eparation of a solution in an aprotic solvent of one
Oor more alcoxides corresponding to the formula
Xm - Me - (OR)n-m

where Me is a metal belonging to groups 3°, 4° e 5° of

the Periodic System of Elements,n is the valéhce of
Me; X is Ry or OR;, with R1 equal er different from R,
.M is-either zero or 1nteger number eqgual to or lower
~than 3; R and R, are hydrocarbon radicals with a
number of carbon atoms equal to or lower than 12;

- hydrolysis of the obtained solution in the presence of a

catalyst;

- eventual removal of the alcohol formed during the

hydrolysis reaction;




followi ng steps: preparation of a solution in‘an12Janua1y2007
aprotic solvent of one orsgore al coxides
corresponding to the formula 20 Xm- Me - (OR) n-m

: where Me is a netal belonging to groups 3, 4 e 5 of

- dephsiRdrdrodifc thestsih ain Hissrenilssttats dheiwiadense; of
Me; Xis RL or ORL, wth Rl equal or different fromR,

_ ei s r:Q . equal to or
= %&eﬁyﬂ a§®F§€§§% g@ﬁ%d%qggﬁﬁ radicals with
nunber of carbon atons equal to or lower than 12; - -
hydrolysis of the obtained solution in the presence of
A sec%ndC%tsiJeﬁé%t priided) eNiualh I MYalo Qfa 1t N, 13]cQdp!
formed during the hydrolysis reaction; 12 January
obtaipggy b%@ydr@ép’@sustn oritef eentsnil oremcha ls wfstate e of
terest I dr [ and stabil.i.zi'ng .of_ the |Im
alCOhRq 2 %%?délscﬁéct I%‘Br oV es%%a St'dh1%F cc;clj1 VG @ SHE
or moakt ailkestibyshydsploysiisiy Wd R ey eniriall o %@%fl@fed hien
' al cohol byproduct, of a solution in aprotic solvent of
the: f&ﬁét 8°PPREFe al koxi des responding to the fornula as
defined in the first aspect. A third aspect provides
- a colloidal solution according to the second aspect
A thl@dtaspedtmprhvudeSpaoceééoadadeﬁpd@d1oabaweo:ﬁ1m@uﬂkh
r Qv vi.t reous obt ai ned _an deposi t ed
the sBEBRG, ABPEXLCEBLYLRRE, HERY £ PEORRRS, B0 geiined
abovecharacterized in that they have: hi.gh adhesion to the
substrat e; _

A fourth aspect provides vitreous films obtained and

deposited with the process according to the first aspect

characterized in that they have:
—  high adhesion to the substrate;
- fina% reduction in thickness without cracking;
- gbod mechanical properties;

- good planarizing properties:

- good optlcal propertles

The film deposition can be carrled out immediately aftex
completing the hydrolysis reaction, or the colleidal

~ dispersion obtained in this phase can be removed, whatever
be the level of'hydrolysis-reached and stored indefinitely

- to be used at a desired time: this pecullar solutlon is
characteristic of the prodess of the current invention and
also define the second object of the invention as just here
stated: to provide a stable sol constituted by the |

_ hydroly51s products of an alkoxide corresponding to the
abOVE-reported formula, dissolved in an aprotic solvent,
from which eventually the alcohol produced by the
hydrolysis itself would have been removed. On thls ground




- final redyctlon in th!ckpess w t hout cr_ac_klng,lzjmmmyz007
good nechani cal properties; - good planarizing
properties; - good optical properties. The film

- deposition can. be carried out imediately after
conpl-eti ng the hydrolysis Bbaction, or the colloida
di spersion obtained in this phase can be renobved,
what ever be. the level of hydrolysis reached and
stored indefinitely to be used at a desired tine:
this peculiar solution is characteristic of the
process of the current invention and also define the
second obj.ect of .the invention as_just r.e .stated:

arB o LB SR b1 L OeL PE eI By (e ASUPRFi ohe

foptediegs of an al koxi de corresponding to the
above-reported formula, dissolved in an aprotic

. solyven .fromwhich eventual | he al.cohol produced

et AT RN S St e e e e

. thesalgibibg tRedapfaiy 200é A mom ivepdmtiure;

- - enbodi nents of the process of this invention the

_f i 0Q;. Sknplq.ci 0 reparatiqn of_t e

- oo ooy SETBLE SlpPhpl! T AU NG e ) fechniques
-t @HRguited cunder asi hdé ssonflitilomsc astli wy thaecoratringble

- k@ﬁgéggchniques ‘execut ed under mld. conditions.  and

wi t'h acceptable tines;. 12 January 2007 wu rapid

~gelation times, with filmremaining honbgeneous -and
~t-he-nmechani cal characteristics of the substrate
remai ni ng unchanged; not need for post-treatnents.
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5" As a consequence of such a process the filns
characterized by: high adhesion to substrate; fi

- shrinking wi thout crackings; - good nechanical. and

i nsulating properties; 10 good planarization capacity

on the substrate surface;- good optical properties.
Referring to the process for the preparation vitreous
Jibamiqdis 1 n_the above_ al koxi de formula the

" ne?%q d%a%l:‘e%?‘gf%%laﬁﬁy B’é% |ﬁ3§dﬁ LHRR 1R hamogpneous
po3%¢ bilee ahkoldntesal pahbiracitardystsits al ahd OshbStrate

PUEBRSHES 194 & pt invention can be the
foll owing:~ téﬁ#éﬁé?ﬁylorthosilicate
tetraetq%$orthosilicate tetrapropylorthosilicate 20 -

"t YTBRSA oF PR RSt chreatwengst.r i et hoxysi | ane
nmet hyl tri met hoxysilane nethyltriethoxysilane The

, AalkoxbﬂSGQUﬁh&éUbQ"sﬁ&hakk@fb@@%s?@Hebfigﬁ§soh§ﬁdbgn'a
e

5 sujtable solvent and reacted with control

hABAREEEOFSdWAYer i n t he presence of a catal yst,
preferably of acid or WO 2004/007384 12 January 2007

- PORIBPRODRYO@T2 Ho Bubksisigteharacter: the reaction can

be acconplished, under agitation, at room
d between few minutes

and few hours. The ne
“can ge preferably chosen anong acetone, 5
T t dPPEnPaFSERigALl andx dmsulidicing koxoperchas pe
" dissolved in such a solvent or m xture of solvent at

- agoodcpbahati@Btion capacity on the substrate surface;

' ot . A includ
TTRANALHAE 1 i QL %fﬂ%ﬁﬁﬁg&%#% 188¥6tic  conmpound and

- good optical properties.

A‘_Regerrlng to the process for the preparation vitreous films
‘ disclosed, in the above alkoxide formula the “metal” can

preferably be silicon and, among -

all pogsible alkoxides, particularly suitable to the
purposes of the present invention can be the following:

- tetramethylo;thosilicate
- tetraethylorthosilicate
- .tetrapropylorthosilicate

- tgt;abp;ylorthosilicate

f - éthyltriethoﬁysilane

- ~methyltrimethoxysilane

‘methyltriethoxysilane

 The a;koxidg.or mixtﬁre-qf élkoxides can be dissoclved in a
Suitable solvent and reacted with controlled amounts of
' Water in the presence of a catalyst, preferably of acid or
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wo 206098k 1 ed out through addition of control
' [ ratio Bsfﬁ%

of water, so to maintain the nolar

between 0,5 and 5, preferably between 1,5 and 4 and,
even nore preferably betweeny2 and 3. As far as the
acid catalyst is concerned, this m ght be any m neral
or organic acid with Ka between 0,1 and 3. The basic

baslalgeiraarebe ol fo: glher gniges sutlahle 15 (o

ac]T_.ﬂ_eatcontrol Hin the so 8F oth
pur ojsélfAd:"ctor*cﬂcﬁ‘b teFne frlenne s efoenbodimentinefluded between
o et P A U %@%%%edThQ

%41% %rg:e of .. aqueous nol ar ution
N b G5t RS R TR IG5 RIEY afloaeRdanangr angéohieom
‘f/@hm_pﬁm:an,l dilataries: pries eém%xlsaaéaﬁus ﬂl&gbg‘&e{i in
sm a”%d(} %nrteq) el nmlloo agd 1/0, 01. e’en
ol ysi'$ feac e V%Ec@thﬁscf)ﬁéentratlon
gﬁ“ﬁ@ﬁr\é@céfﬁ 68% bhfeane:lqrmu d, free fromsolid
. particles due to traces of 25 i nsoluble gels. It is

Hyplared iyl e PR
yolaedvBlie. rebcthbs BaLHN S prese %§|%W%hﬁ?£ﬂgéﬂgl @b?iSﬂ of

- ti,ve aspect of t
.cthggﬁiﬁﬁtﬁmP F8ved Hﬁﬁ@ﬁhlﬁ¥>Uy)mMJntEﬂmxmheﬁmol&E ratio
HoQi Mo Hod thesmedl, § narddies Nygrekysi

14°REHAL, S L3I0V ang,
et R RTRRL 8] B picor o ro o ol £

caBﬁ BxEnpEi tovaerned) hEhAgphlh_@Qﬁ-_t LRI $nildlral or organic
i.n.the case of ethanol

acedP@{ LRk 2 Ntnt
pr oduced Eeﬁﬁgﬁ drb y?PQ |3eact| on, this is renoved
t he soI to 12 January 2007 WO 2004/007384

-Th Cuﬁ%\ectl ng
PCIER2003F8bYSY5can e cemmpntilagd otdktd @mines suitable

fOﬂeBméV@@ﬁtﬁélléf‘ﬁﬁ‘fﬂnﬁﬁéngol, or other suitable to the

purpose :
|

Accordlng to a preferred embod:x.ment of the inventlive
process, the hydrolysis can be conduci;ed in the presence of
agueous molar solution of HCL.

The molar ratio between alkoxide and acid can range from

1/0,001 to 1/1, but is preferably that such a ratio be

maintained between 1/0,1 and 1/0,01. At the end of the
hydrolys:o.s reaction, the product has the appearance of a
clear liquid, free from solid particles due to traces of -

' .:Lnsoluble gels. It is poss:.ble at this point, - according to

an orlgn.nal and innovative aspect of the present invention,

to obtain a sol with improved Stablllty by elimination of
.the alcohol formed in the hydrolysa_s reactlon

- The removal of the alcohol can be accompllshed follow:mg

any methods known to the state of the art. To the purpose
of ehempllflcatlon the Applicant reports the experlmental
event that in the case of ethanol produced by the

: hydrolys:r_s reactlon, thJ.s is removed subjecting the sol to
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evapor ati on under reduced pressure, keeping the § uary 2007
¢

wo %@ldo9isdal  suspension at a tenperature of a
As previously nmentioned, the process accordi %5”%1) Q7275

5 present invention can be interrupted in its course
~after hydrolysis, thus obtaigniing a sol that is an
"object,and an integral part of the present
i nvention, characterized by high stablllty and such

~ aasohd @11@@1 FR g rha t-nout
eVgé P ratlda oFiggn?%ﬁggg?%%h %%ﬁ%%nﬂqﬂﬁQP%Eﬁnt

Jc%ft‘* WnPRLt Teiveedopresuge ;akednimiderhaiseol loidal

Spﬁpﬁﬁ@ion 5heast@mpgﬁagﬁgecgqs§5§gf o such sol can
sinmply be at - roon1tenperature he final” sal so .

A8 er t olysis reaction or after
s?%?%gg §§JE% +8? g té8p8§PFF§ﬁ Glcooelifid e Hshe

P%@ﬁ@ﬁﬁ;lnﬂémﬁmmmccamlbélﬁnﬁé@@ﬁphb@ﬁlﬁl&%@ﬁ%: rse after
r ed substrate é%

h
nfesorybeg cspesiLiongg L0e feplred subst AE M T

'lng Fesent an par
d Rkt Rt gkl mresent hénvantous, t eRRRLGNeS 1used by

hlghtéﬂhﬁﬂliﬂyfﬁﬂdEﬁhéﬁné§ gSQ%? %g$£§ gpggh§1§§|st01age

n co qﬁ% i mpor t ant
acc 4%} qqﬁ§iﬁﬂés%ﬁtCQMW@mim@hlos byhanseﬂubmen to
pnacamt@n@ejﬁatstﬁmll id b gelat
ﬁ éhf %P?errl 5er gsgn ereof.

sited on the sqbstrate
'Th%n%et"l(‘i'%%% S ThETETTTAT RN 1¥F 4pelh- soht¢ay sheplyl be at

—exanpl €
Togme t .in seconds using rotational. speed of
"the order of 25 1500/ 2500 rpn1and they do not any

Theaghiing p oated substrates.can
ke Toed L Aedl STy BRce o et sy ghp arsamt ton or
KeSt PFa§8h|éSaPSﬁﬁefnnnthﬁ depesiiidn fd P ASEE: Ims

hagpng- ¢hat eharketbagbtil ort %&érgﬁg%t o

De%B§1%'|”1aCC ding to thgéxﬁﬁgﬁgp q%F %¥+%fg
XCe FSHtOEd §|9ﬁsﬁFﬁ ahﬁtduaanqaﬂlpne?éﬁtthﬁy

PasbbsularedlﬁfﬁduﬁﬁylaﬁdSEbh.%% cérr%?ﬁmgﬂﬁaaék 1ng to
théeﬁbffgg # waf ers, aII|un1arsen
; crys? gcﬂ ques’u ed in the known art as knife

e 051t10n, dip-coating, spin-coating. An important
pProperty of the sol according to the present 1nventlon is
that of join to its high shelf stablllty its short time of
gelatlon once deposited on the substrate. Referring, as an
eXample, to the deposition for spin-coating the films are
deposited 1n seconds using rotational speed of the order of
150072500 rpm and they do not any washlng or post-
treatments. The coated substrates can be moved 1mmed1ately
.because the 1nstant—gelatlon makes it solid at the time of
removal from the Spln coater. In fact it is an important
property of the fllm according to the .inventioén to
demonstrate excellent adhesion with regard to the majority
of the substrates used in industry as, for example, srllcon
semiconductor wafers, gallium qrsenlde polycrystalllne

_l5111con, glass, guartz glass etc

“ The flnal drylng of the fllm has the. purpose to completely |
ellmlnate the nesrdual solvent from Lhe gel and to complete -
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silicon, glass, quartz glass etc.. The final dryin gLyzmw
wo 2bi3@0f3gd m has the purpose. to corrpl etely ;5 @#{h{?oﬂ% §7275

the residual solvent fromthe gel and to conple

January 2007 WD 20041007384 PCT/ EP2003/ 007275 t he
filmstabilization; it can b#® conducted setting the
filmsubstrates in an oven at tenperatures between 80C

and 500C. The operation is conpleted in 10-20 ni nutes
the il 1is peiabdnd Hes 0@ URKR %Mﬂé‘%néﬁ@t@t@p§@{:‘tﬁﬂ90fth%

and defects .on the filmdue

rfi i,tie
HORIRIEeS & é%ﬁi‘&“&?%%ﬁlé%é%%ween 80°C and

impurities . and of Py

%Qwr% -niGheg OCB'JEJIHte.Oglellsl mont;heth"cyllrrg Thase. i AGERESI Rime—

spah amPlleprati g the i nventive.

r0CESS, separate gnEOXI |%ﬁﬁ§%£ﬂP%u%6 be

TB'P Feagities ﬁ@dsdﬁéemt@emgmm Hyidimo | disd st @t im urltles
can

ardi fofreroﬁﬁfcktlh@e%auggﬁl ﬁkste'ﬂ:%t (f%TQ;fGer 1 fr?%f{b% ch hgel in

'Atjﬁgﬁysed to dep05|t
| 5P PhRSent erest on different substrates as wel |
.-as on the sane substrate according to a deposition

AQ@P&éﬁngu@Qeahedlbyrhﬂﬁlﬁbibhﬁ%%%m%%tpbfiﬂﬁé ventlve
or. they can be reconblne nt o

‘ |
P rtgﬁgggo gg?ggaFneer’d@%’g’rﬁFeao Mspens; eary @rlséeth%rprepared
thenfemengndehgospgchfdral yeis Bequiiredrientt ke wleposited

B B8 b NS e B Gaf PEn UoREr 00/ BRAF L Tilms
on ﬁbgfﬁﬁ%HEoﬁ@@PhﬁﬁgOf thef shibsthatkness ianérdst son
difpbsséht estp. of .t kness 10

- ey 2l B B Cbn' PhERERE, Rt

achpapd 2 Tne
nggé %glEa 2o %Bﬂ%%%&?%noéﬁeﬁeﬁuggﬁstpdebyre@e|skxilness
ort sbéchasoledi éﬂFﬁee&@ 0b & i X |
On@n &1 ege J@@é%@c i ca hasbge%égﬁ1ﬁsg BE E%%%ﬁﬁﬁXRﬁf into
oxi U eRE & % tBrPRerhbBFefesr hatsew matehing
%q%B?lemelmtreMmd hi:@kﬂl@é5d@p@§§teah§&1!n@e ones.

of the film
Finally we should underllne that in the process according

to the present invention there are no problems concernlng
film-thickness and it is possible to obtain any value of
thickness, between 10 nm and 2 nm. The final thickness is
controllable by monltorlng concentration of network

" Precursor into the sol as well alkoxide or alkoxide

- mixtures types entered. The Appllcant has determined that
alkoxides. correspondlng to the above formula with X equal
to Ry contribute thickness higher than the ones of the film
obtained via alkoxides where X is equal to OR;: special
-formulatlons of sol that controls film thickness through-
‘the use of different type of alkoxides is not only possible
but, at times very practical w1th1n the frame of the
process of the present 1nventlon

In the follow1ng are reported some achlevements in the .
field of present 1nvent10n only for the purpose of '
_supplylng practical examples w1thout any llmltatlon of the
_1nvent10n 1Lself to those embodlments.' ‘ S '




obt ai ned vi a al koxi des where X is equal to ORl:
12 J 2007
special -fornulations of sol that controls film anuaty

WO 20Hb0Gkdess t hrough- the use of different t y pRCPAEP2003/007275
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. stopper (Solutlon A).

al koxi des is not only possible 30 but, at times very
practical within the frame of the process of the
present invention. In the fdld ow ng are report.ed sone
achievenents in the field of present invention.only
for the purpose of supplying practical exanples

Exgimpflest any linmitation of the 35 invention itself to

t hose enbodi nents. 12 January 2007 WD 2004/007384

Eﬂ@gﬁ@gpgoosloo 72 7 5 10 Exanples Exanple 1:
Preparation of a sol based on tetraethylorthosilicate.

Prgperatiomnef laasiol drtsacniony BeMBgaehie oStg=8 Raftd S
5 | oaded Wi th 266g of an anhydrous acetone and 156, 8g

A (0.7 | g t hosj | j cat

" Ka ?ﬁ“ﬂt@he Bl SRR LR IR, ShhaEe R b dm

Ogg B 3268y 6if ia@lamm:awacs@tuneoandr&w@@d (y, 75
modleay dfomert&&e(tHyl%rrtfh%téﬂlc %BTIEBQ b aggdlnglg%e flask

eqw

0 ). The addi tion of water
at rg%{a E F%élrﬁ‘ﬂ andede Qs taipes bl nréngr 3o of OEMHCL

1M26GDBOHQO@Dlﬁtubm!@&eOdegﬂrB tdH Sy i r

TE@QOUﬁﬁi ute eﬁ fr8g1ﬁ%at 'S %Eﬁ?%g%?egﬁglgg ratlp
a vo ume of 5 ¢ Ps0Ledr| decedddidiamred vatar

* e@}lb’a‘gs cahbatndb wiinvteer.eWulbirsd apes €50 uthen té)npe rature

rlygghfgaﬁ §gﬁ@ ogedWw e an identical round flask is
| oaded th Zgégggf%anhydrous et hanol . The sane -

rocedur used to prepare the acetone sol (solution
EASTIRI NG t8edrigtyrepase nadmtadaleany ofrsr ssbot ebhamnabites,

th@sofnmeWhBt bet hoROkUEN@BS: ai€mid a volume of 50¢ is
collected and stored 1n a glass container with screw

|

Wlth the same procedure an identical round flaskfls loaded
with 266g of anhydrous ethanol. The same procedure used. to
prepare the acetone sol (solution A} is now used to prepare

an analogous sol in ethanol {solution B) both solutions are
left on the laboratory bench. '

After 2 days solution B shows clear sign of gelation.
Solution 2 maintains its original status after 1 month
without any indication of gelatlon. '

Example 2.

266g of anhydrous dioxane and 156,8g (0,75 moles) of
tetraethylorthosilicate (TEOS) are loaded on 11. round
flask containing a magnetic stirrer bar. Following the
experimental procedures of example 1, 41,%6qg of 1M aquecus
HC1l are added {molar ratlos TEOS: Eho HCl = 01: 2,32:
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20 left on the laboratory bench. After 2 days sol
B shows clear sign of gelation. Solution A nai mlglﬁnggyzo()?
WO 204449084 gi nal status after 1 month without @O¥/EP2003/007275
i ndication of gelation. 25 Exanple 2. 266g of
anhydr ous di oxane and 156,8g_ (o0, 75 nol es) of
tetraethylorthosilicate (TE ‘are | oaded on 11. round
flask containing a magnetic stirrer bar. Follow ng the
a8 %g i mental procedures of exanple 1,41,6g of 1M
é otls %Ulwsa@efa@l@’edqlmtfarllr@ﬁjcbs(ﬂ'(ﬁﬁﬁj 20 ré&dveag
froMlthe, BRisk Os Japuar 2004/ 007384
%’EAE 2003/ 0 B ronga B A cdRIRET oWkl Screw
%?Jeu?%vﬁd Thﬁomettﬂaa‘ﬁilrac_slecahdt:&b@rﬂd

tramaf :aas & h
Foosd COMANILING eTEPOLa LR A S0l Elieq g

Th
éﬁ)ﬂr’&‘% %Ib ae‘i/a%o’?%m flfgflénnlargﬁspé@t débcoits, 1e dpor atfam about
G tninyteeiuc die g ass Urlee (ﬁb@ékné@otbﬁl@erfﬂuz?@% 5°?CO and

" cdn ternal tenperature at
cc&?%%ctl%Kﬁﬁﬁ% %€ﬁ1 %fe%ﬁﬁﬁﬁﬁg?gdh%QHﬂq} Thﬁ;evaporatlon
l:(ebv%fﬁcﬁ%‘fgfﬁd and rﬂmrewbd‘;ﬁMdmﬁnoﬁquolzééﬁiéﬂﬁﬁde to
refilaane r £ 1 he_etha ution

%ﬁgyed Tﬁggggggbfgg#gé |é EﬁmngaarF Gid@cxatdon is
Sshddeohsha same atonditibps. cOncertalican ehe
ccmdemto:lamrm htﬁ_: QAR AL & 4 Sthgt%}gkgﬁgt? 1§n%}ﬁ:&mlned by

The operat| on apor
gag;pﬁ% érf-#ﬁ} r&y t@%QW@moQﬁnevapommemdnd
repaeicenenE mrwmidzga"t@mﬁ:f@r@idﬁéﬁeoist P% EabeBCLatin the

ener at e

. hlffgllré Igl% f?l']“ % Kg %Q‘r?égf 35 'S &h?g oé?%ﬁ%cggg ddqnidashgwis 99%
extracddon ef mmn@zasgenmﬁ@drtaﬁ Wi &PRody8eEEWACARmANE of
5080008d ta2 YO Rated is transferred to a glass
container with a screw cap and stored as Solution D.
Solution C shows clear signs of gelation after 30 days, |
while Solution D maintains its orlglnal condltlon after 365

days without sign of gelatlon.

'Example 3.

1779 of anhydrous dioxane, 122g (0,588 moles) of TEOS and
68, 4g (0; 384moles) of methylthreethylorthoslllcate (MTEOS)
are 1ntroduced in a 11. round flask. Following the
Procedures: of example 1, 41, 6g of HC1l 1M aqueous sblutlon
- are added (molar ratios TEOS: MTEOS: Hz0 :HCl = 1: 0,65:
2,22: 0,0416). After 30 minutes a fraction of 50ml of the
liguid is removed, stored in a glass bottle with a screw
cup and labeled Solution E. The remaining 11qu1d is set
into a rotatlng'evaporator and evaporated w1th the
procedures of example 2 completing 3 cycles of evaporation -
and dloxane addition. '




Sol ution C shows cl ear signs of gelation after 3
days, while Solution D maintains its original Qszmmy2007
WO 20034061384 on after 365 20 days without sign of pgelmbidmor27s
- Exanple 3. 177g of anhydrous di oxane, 122g (0, 588
nol es) of TEOCS and 68;4g (O, 384nol es) of
met hyl t hreet hyl ort hosi | i cat elEMIECS) 25 are
introduced in a 11. round fl ask. Foll owi ng the
. grocedures of exanple 1, 41,6g of HO 1M aqueous
T88 ghrematapcsandiledafiadlan or atf ashd ESGpMEE ROrents

ihBChaFe 14 6D4e 22: .0 6)., After 30 mnutes a .
bLLactiontggtSOﬁf %F ?Hg e%ﬁéﬁq}igf?{ﬁﬁﬁ&xﬁnsﬁ FEglyFis has
g;lal 5§§°5??§ﬁ B tshmpésesorflewm cup @nd liapel@dremaining in
tbhel grapdrktotnel ' 110 et . 1nto a '
bE?%@tiﬁg gvapora%%gaé%gm2v§ﬁb%§%§;?§Hr§§?ﬁ§°,lﬂ a glass
protedir &8 Bf Sexaprer 2apshpledialey Salytiiem ¢f. Solution E
-shoapochthonsignd &F o¥ans+addi i ar 7 .
£2004/,007384 . PCT/ EP003 007275 dﬁérﬂ% clﬁg‘ogrra o%f%pﬁ?%ptlon -
-~ anarl yst s 8f *HRe eV ahoR At €gnsidition ¢ithatc stlanshar£99%
getathen eafihanl 3¢5 odarged i n hydrol ysis- has been ‘
recovered. A sanple of 50nl of the liquid remaining in
t he evaporator flask (sol) is renoved, stored in a '
glass 5 bottle with a screw cup and | abel ed Sol uti on
F. Solution E .shows clear signs of gelation after 30
- days-while solution F maintains its original.
. condition without signs of gelation after 365 days.
"12 January 2007 13 Clainms |. A process for the
preparation and the deposition of vitreous filnms on
substrates conprising the follow ng




st eps: preparation of a solution in an aprotic sqbygﬂgyzmp
of one or nore al coxides corresponding to the fornul
Xm- Me - (OR) n-mwhere Me i 43a net al bel onging to
~groups 3, 4 e 5 of the Periodic Systemof Elenents;-n
is the valence of Me; Xis RL or ORl, wwth Rl equa
or. different fromR mis either zero or integer
Sequal to or lower than 3; R and Rl are
hydr ocarbon radi cals with a nunber of carbon atons

@quaIPEOC@és|@M@rth@aﬁréﬁaratfagrgﬁastﬁeO&eﬁ §itlon of
obt ai ed sol i n Qb €resence of a catalyst
evenfuﬁ? F%ng%g S oPt FRPSFERRSP FORPRLS tRY i Flef t Frel lowing
hydebéysis reaction; - deposition of the sol on the
substrate of interest; final drying and stabilizing

of t ab iIoidaI sol uti.on obt |ne
dé%%é%ésmog %IS %vée(ﬁjt N VAT HEUHES SO &Y one

-byp?%d&‘élfe pFcexides Lﬁ@lotrefmoraprm; i oo siﬂie/e?ttrmﬂaone or

nor e al koxi des Xresgggdinﬁo p_the formila reported in

: clainil 3. Process for the préparation and deposition

on su stra%es of vitreous films according to claim1l
in mﬂ chetHie LPkdxrakat sPolereing (o sereepad3amhg € 5° of
t et r abie¢ Barigydhosd s toat eg £ tmmatihsd Qr {8oghti ¢al8nce of

tetr iq t 03|I| t rabut rt hosj cat e,
ethyﬁ?rie ogésg (ﬁﬁétw %S Fhe?% |?%wé;%%erent from R,
‘nethymt¥$e¢b&®%1|%ﬁmp @r Iﬂﬁ&g&ﬁ winbdre spel 492 or lower

,Januagya 2097 Rvgpl 7 P2003/,007275_14. 4.
Processafor t he 5§ggarggigﬁé§§§§%§%%sggd gagﬁ with a
number of carbon atoms equal to or lower than 12;

- hydrolysis of the obtained solution in the presence of a
catalyst; |

- eventual removal of the alcohol formed durlng the
hydrolysis reaction;

- ~deposition of the sol on the substrate of interest:
- final drying and stabilizing of the film.

2. Stable colloidal solution obtained by hydrolysis, with
eventual removal of the alcohol byproduct, of a
solution in aprotic solvent of one or more alkoxides

rgspending to the formula reported in claim 1.

3. Process for the preparationkand deposition on
substrates of vitreous films according to claim 1 in
which the alkoxide is preferably selected among

_ tetramethyl-orthosilicate, tetraethylorthosilicate,

~tetrapropylorthosilicate, tetrabutylorthoéilicate,
ethyltrietqkysilane,'methyltrimetbxysiléne,

 methyltrietoxySilane,'or‘mixture of the same.




10

substrates of vitreous films according to claim 3 y,,uamy 2007

Woziﬁgere the aprotic solvent is preferably chosen

4

S

Pt acet one, t et rahydr of uran and di oxamP€T/EP2603/007275
Process for the preparation and deposition on '
substrates of vitreous filnms according to claim1l
where the al koxi de sol utiod4or m xture of al koxi des
in the aprotic solvent is between 30% and 60% by
wei ght. 6. Process for the preparati on and deposition
orF AFessbstaatgse girapareolsn f 4has dapeardifgn ey cl ai m

aceomEraen Thr bugtee Sua HB SPCaicane 9 eplein 1 vhere
ql]:é‘fﬁ. @anQﬁlmvai‘e@lcverYt b =4 aquessetabliyhehpseparsétwdednd
deResichieQn ﬁhrﬁﬁ%ﬂﬂm%nd' égo_us films according

to the above 15 claim re " Water ~F8®added in such a
qltg:\ntity to maintain the nolar ratio H20/Me between

'0,3. 257§ 55 1ot qoieaa 13l e eapr egepatiidd cmdn

d epbsittriadre Orof SHiSteRi £ SE Of | ;b :

aggQr i%- 1.0, t he _above g%mﬁ% {é(?g?afl hg] %gbt.i%l%/]mwhere
is pref}erﬁ‘kﬁ BWECPTL 9 migctaee 40£9a lkosdadss figy the

t Rprptépasativentands dejtofidi QUPMNan8UBSE! 8L S Bfont.
vitreous films according to the above claiimwhere the

o EROME. i bl.y. bet 2 3. 25 10.
o NP 't%eo[pe.tfe :agiq%ﬁxg%eig%%gggggﬁogn on

Process for the prep

- sGHeFEERES SOy iMittemesif iflitBnsacraret dgngotel @lMik 1 where
. WhkeehvthRel 0l S| f.-the. .a] koxi de 1Ls _acconpli shed
\ y RASAI0l S 1130 ala]‘{bgﬁl?set s a%?%rgpgﬁgﬁ%cil %Erough
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0 Egesence of an acid cata Sele
nPASFEFCENAT & GRmtEoddieds amant iey bef weehe®,.1 and 3.

30 11. Process for the preparation and deposition on

- sHbsceasesoafl thiel prepdraliilons st Hdbdg; L fohhgpabove

1 ) 20Q7 .

§uﬂ§€£§£¥s %(% vitreous films according to the above
claim where water is added in such a quantity as to
maintain the molar ratio H;0/Me between 0,5 and 5.

Proeess for the_ preparation and depositiori on
~ substrates of vitreous films according-to the above
claim where the ratio H,0/Me is preferably between 1,5
and 4, |
9. Process fqr the preparation and deposition on
. Substrates of vitreous films according to the above
- claim where the ratio H,0/Me is preferably between 2 and-
10. Process for the preparation and deposition on
substrates of vitreous films according to claim 1 where
the hydrolysis of the alkoxide is accomplished in
bresence of an acid catalyst selected among mineral and
organic acids with Ka between 0,1 and 3.
11.Process for the preparation and deposition on

substrates of vitreous films according to the above




WO 2004/ 007384 PCT/ EP2003/ 007275 15 cla|n1mhere1§ﬁﬁmmy2007
reaction of hydrolysis is preferably nmade in presence

WO 200800784 aqueous sol ution of HCL. 12. Processppmprtdng007275
preparation and deposition on substrates of vitreous
films according to claim 10 5 where the hydrol ysis of
the al koxide is acconplisheﬁ5in presence of a
quantity of acid such to have a nolar ratio
al koxi de/ aci d between 1/0,001. and 1/1. 13.Process for
t B2 pRepheaei bheandadeposi Kibhyoirobubss rﬁgeo ~eferably

Vinh& €0 LLOg.a di,ng where
o, P e P e Pcan s, ki FLhCh!
" heferabl¥ between 1/0,1 and 1/0,01. 14.Process for
12} RECBrEBaFati bhcandcpepasioromnsh depbst tatrsonf
Vsﬂbgﬁﬁ§téh|8§ @QEQEG 89
b f&anJOX|d%r%%$ tlonéfglnl]S10

' g grolygé 5 a on  of _
2 %%F?c B1 DBAFOLYSLS] Pgmé@%;ﬁ]twqc%mmmompélshed in
aprehehcby?foduqﬁantlt 5tofP{aQﬁ.Q§fsslf&tE E@%ﬁ@pgrﬁélgg
- a POsiLL9 rat es vifreous
AR s iR Rt e SR B h bl of ¢ he
' aIcohoI is preferably 20 nmade by subjecting the so
13¢Bropaess afoantheoptephtat i ode swidy eiﬁpdﬁﬂ:afh 4,

S&@@é@r&@@s oggatlégéa{lg OB 18&C %r qtealtrrﬂ%%o%?

10 ' (ﬁ%l ned w rocess accor
t %‘Fa‘l"%r?—r'élhﬁ?Bm‘t)laaisraE&Olbetme{me&Bchorldmand acid

,pi@g@f@fé@gbyydbggﬁgéht19@ gnangpggqugos of vitreous

films accordlng to claimi'where the eposi tion of
14tﬁ§ %I|ﬁ1 e substrate, of interest is acconplished
?Ec F RESERT_ELRR ZRGhgienanitd A% ng,

. degpstoat éngofindi speous 08l Lng. according to claim 1 where
the hydroly51s reaction of the alkoxide solution in

15 . aprotic solvent is followed by the removal of the
|

I

alcohol byproduct.

15.Process for the preparation and deposition on
substrates of vitreous films according to the above
claim where the removal of the alcohol is preferably
20 made by subjecting the sol to partial and controlled
desolventization.

16,Stable colloidal solution .according to claim 2 when
-~ Obtained with the process according to one or more of
the: claims from 3 to 15.

25 .17.P:OCess for the preparation and deposition on
substrates of vitreous films according to claim 1 where
the deposition of the film on the substrate of interest .
is accompllshed through a technique selected among
Aknlfe coat;ng, deep coating and spin- coatlng.

30 '18.Process for the preparation and deposition on
Substrates of vitreous films according to the above




30 18. Process for the preparation and depositio
. substrates of vitreous filns according to the abggg%ffy2007
WO 284A0BY 2007 WD 2004/ 007384 PCT/ EP2003/ 007 PTI/ERR003/007275
cl ai mwhere the deposition is preferably acconplished
by spin-coating. 19. Process for the preparation and
deposition on substrates of!&i treous fil ms. accordi ng
to claiml1l where 5 the final drying is acconplished
at a tenperature between 20 and 500C. 20-Vitreous:
fi B ptheFrdthadigepsiticd wit pretfe midsessccomplished
aceprshing-t@€ighm characterized in that they have -
hi gh adhesion to the substrate; 10 . - final reduction
1én%thickn§Es W t hout cracki ng; ood nechani cal _
ropertiest o oble pPARRRE 2E A1 pRAFe AEPes it igyvdompt i cal
progestisdises of vitreous films according to claim 1 where
"5 the final drying is accomplished at a temperature

between 20 and 500°C.

720.Vitreous films obtained and deposited with the proceés
according to claiml characterized in that they have: .

higﬁ adhesionlto the substrate;

- final reduction in thickness without cracking;
- . good mgchanical properties; |

- good planéxizing properties;

- good optical properties.




