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a ‘pol ySil ane conposition on a substrate. In accordance with the Invention,
a substrate is exposed to the vaporEPcH‘ cgg#cu,'ymerr zabl e sil ane nononer under
such conditions as to deposit on the su rate a filmconprising a 50
pol ysi l ane co srtlon I n anot her aspect of the Invention, the filmls
t hen exposélﬂ"q braediy digsolvekle i selveate ardingrly wastlat i on, and t he radi ati on
exposed porti Bﬁ%‘”’& ncp with the process ef thedpnsption. asrmt@tedweegwtge\ﬁarﬁorem'vmewb'e
useful I n tHA%e FPRRNSE Prefireddlanasmnemers ippde thoga haviog thedysmuls | i con wafers. It is
a feature of the invention that a filmuseful as a positive-working
photoreglst is formed directly on a subgrate, thus avoiding the cunbersone
steps of first preparing the polynmner, Ldr solving It in a solvent and 55
purifying it. As an additional featur It has been found that a film
conprising a polysilane conpositi orR-Gd+sieOROr ned on the substrate, which -
is of rgl atively uniformthickness, lveJ hori zontal and vertical surfaces,
as com pared with that obtainable th h the use of conventional spin
application techniques. Still furthe®R 5 wi de variety of polysilane
conposi tions can be deposited, which are not otherwi se utilizable by spin
appl i cat i owherein R is R, AQL, alkenid, Bikyngl] alogy driakyl sibv; @ryl) of anfirdnwiierejn Rl iists @l,-Cadikye | N
sol vent & osridenyiaalkyny, alkexycbr alkyhsiigicar yiyachinorhaloydr hdlontettgl; andodiersis RO Hi GyeC, bkyl alkenayhn,
a substr at elkyngl, dkgperaityitsiylitang ovamex  of a pol yneri zabl e sil ane nonomer.
Preferred si|Amere profered:groupiofigjlaneimoromers éor hspaceridingtie the dwentibraindudp éhosq havipg the
V\/ner ei n R iabovpjformuig wherejn Ry Prczﬁ"wleh'yﬁ Q-“alakgl-rtymeth)éﬁkbﬁ(y' fisorogr fluptomethyliand Raisy | ;
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al kyl. Tn a partrcularly preferred enbodi nent of the Inventlon,

pent amet hyl met hoxydi si | gnegiss enpl oyed. 20 g Typicallygsthe substrate
which I's utilized Is siljicgn dioxi coated sylicon or silicon, although
the process can be appli'edito oth bs{rates if so de5|aed I n carrying
out thegprocess of th&a-stvgh+ORM; Re-SieoRMer +s hghted to a

sui tabl e tenperature soJatho produce s flcg:nt concentr tion of vaporfor

pol ysil ane deposition on tHe substrate. The general reactfon for polysilane
formation may be illustRatBd as follows: 25 Rerr] 30 35 R' The diradical
polynmerizes to yield [err] where n is an integer ranging from about

2-1, 0003 depelie diragice) eplymerizasio yigkbiSi(R ko whare niiscandsftegerrenging from iabryt 2rh 008 depending he
reaction caensrally was thanatureef thestarting matesialaibe reastion conditions Anceo fittny i ons, i.e.
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reacti on may v@gous dthér rinHFnaiEdeb&i o the Sifthé Mo eriﬁtr&ﬂnL ¥I%H§e thA ﬂoﬁ-he
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sol ubi i ze t hme Silnl fosAfad GGETANGe Witk the wénticrawill yenbraiBHave/d thitknesTRMGbout 0.1 td ¥bout
Si | ane &DNA @ deparmiihg BEonitiar rature of the monomer used, the reaction conditions, etc. .
To form an image on the substrate, the film is then expased in a predetermined pattern to radiation, such
as UV or ionizing radiation sources, including X-ray, gamma ray and charged particle beams, e.g., electron
beams. Either direct write or photomask techniques may be suitably used. Preferably, the film is exposed
through a mask to deep UV radiation, most preferably with a wavelength in the range of about 240-260 nm.
55  Following the exposure step, the portions of the film which were exposed to the radiation are removed. A con-
ventional developer, such as isopropyl alcohol, can be used for this purpose. The removal of the exposed por-
tions of the film results in a polymer film with the predetermined pattern on the substrate.
Thus, in accordance with the process of the present invention, there is provided a filmof a polysrlane com-
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Vari ous-other materials my be added to the silane nononer prior to

pol ymeri zation to change the prop- erties of the resulting film

Forexanpl e, cross-linkers, chain terfR #3#8%Bto control nol ecul arwei ght,
other co- nononers to vary optical properties, etc. may be enployed, as

wi | | be appabsitioh, férmed dhestly op ki Bibsieale in theiviiper phase. THefiim fsiaberdniandeahtd rajatively onifdavly e
wi t h t he i neesnhoriaontalardvertjcahsurfatels gn thesubsteate; riditiseffectivély employéxiasia positive-workind phet
so 1 [err] taesptdmg desredimageonthe subgralel t he nononer used, the reaction
condi tions, etThe follewitgexample is provided toitustrate thaipentiont e, the filmis then
exposed ¥n a predeterm ned pattern to radi ation, such as UV or ionizing
radi ahi on s@AMBIE incI udi ng X-ray ganma ray and charged particle beam;
e.g., el ectron beans, irect wite or photorrask techn ues rra

suitably used W@Pé‘f ﬁﬁ‘p g "ef"ﬁ'éetwq‘?ﬁ*%d'se ﬁ\?‘ 'ﬁ‘é&j@ Q‘J'" Wd
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present 1nve ﬁoﬁ@harﬁbbneﬁ Sircliigr fih tefy 40!rrintTh QlamBted Vs Y Edeh@d ThE Mwas thicker &HhE

382 932 B1 @gﬁér_tw.@m,ef&m‘a@ﬁleﬁh,@ﬂgﬁtgye,,@makan substrate In the vapor phase. The
filmls adherent and coats relatively uniformy over horizontal and

verthcal surfaces on the substrate; and it is effectively enployed as a
p05|9lvexmorking phoRa@baksPesitbohoimmd desi Eédimi Thdeknesshénmibstrate.
The follow ng exanple I's progided to illustrate thg hn ention. 5 EXAMPLE A
sanple (1.5 m) of pentaneth | met hoxydi si | ane, obtalne from Petrarch, Inc.
(98% purity), was placed in g 20 m gl ass anpul e a#t3efed to a vacuum

mani fol d. The manifold was cgnposed of 3 parts: thggpeqgent 10 vessel, a
quartz f#rnace tube, and a ggp03|t|on chanber . Theh% rpnace tube was 25 cm
in length and 2 cmIn diane The deposition cha r-was approxi mately 40
cmlong and 15 cmin dianet2f. A silicon wafer waslpBated in the deposition
chanber opposite the furnace tube. The furnace was heated to [err] and the
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valve to th Rancd %

system pressurg/Qahe &xpide Fintér gﬁﬁle@a missioh Madk Wallushd
dropped to h&ag % ko.n-e’gé &%lez& wé?ﬁr + ﬁxaél&ﬁ&&ih&%s&fa?&re&‘&ﬁﬁdlspab@ﬁ&erns
renoval of t em (%nd oQm Eip6seda nesBpﬁ)‘- doinfBmdind dpfifum. Posiive fdnb ﬁﬁagéddrdi@ developed
appr oxi nggt eIthgoggaﬁnged.tmkgﬁam| observed. The filmwas thicker at the
center, with the follow ng neasurenents being taken: 20

Radi al Position (nm - . Film Thickness (nm O
431:™ 3 Claims 413.7 6 '
350«1 15 : 176.1 20

108.1 304 1. Brgcespfarformangafiinonelsuhstate.somprising exposingeaid dubsisatetofthervepor bfa rolymer-
filmat 200-27&ablesilapg menomerupdarisychicendiipras to denepiten sgidhapbstab( filmponmysing 4 palysi-
pur pose, a samecw'wéwa%We pherreisrized by;gilisor-sificpa pending.rj | m
Cransm sg) o nhEReRaLsa Lo sl ptabtleShat nchae Rl T T 0 o
wafer. The mask cont al ned a series of equal | i ne/ space patterns between 1.0
and 2.0 [err] Expose values of 70-80 [grR'were optinum Positive tone
I mges were developed 35 with a 30 secl. r1nse wi th isopropyl alcohol.
d ai ns ' ‘

0 R_—Ti-sli-OR“

R R

55 wherein:
R is H; C4-C; alkyl, alkenyl, alkynyl, alkoxy or alkyl silyl; aryl; or amino;
R’ is H; C;-C, alkyl, alkenyl, alkynyl, alkoxy or alkyl silyl; aryl; amino; halo; or halomethyl, and
R" is H; C,-C, alkyl, alkenyl, atkynyl, alkoxy or alkyl silyl; aryl; or amino.
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40 1. Process for forming a filmon a substrate, conprising exposing said
substrate to the vapor of a pol yrreiEB o'sgPgabR4Si | ane nononer under such
ubs

conditions as to deposit on said s trate a filmconprising a pol ysr | ane
conposition havr a chem caI backbone chara erized by silicon-s

posit Iy tei%h% :’ﬁ% v,
bondi ng. 2 ?’f‘ I'\%rgfrtrmal surfaéesdnthesub te an geeffFi lyempl% gpcgatgeiag

a8 ghpvengEring o

C\EZrterhﬁ f%m’w‘ g:é?:;"ﬁlem”'ﬂdg%ﬁg I‘Va’?:rn al koxy or aI kyI silyl;

aryl; of amno; eny al kynyl , al koxy or al kyI

silyl; ary%%mno hal o; or hal onet hyI and R" Is H [err] al kyl, al kenyl,
al kynyl , a r alkyl silyl; aryl; or amno. 4 EP 0 382 932 Bl

POSI ti 0N, T OINERAEIEIA] bt YeriiethyiFeihSrlyidiaRe, bblaihddFroM3BRkrcH? HEI88% FRG), rod SRcsé
adherent  apg 20 abisssampis AtieBhed td-HVabuRiFahifohy, The MAKRHIE R5E BnpatBlorsParts: 618 reagent
surfaces OvestdlQ quaraTlrnadeubepdnd a dépobifion@hdntiiet. TheTliriad® ke Wide2b dtbin Ringth and 2 om in
posi ti ve- WaihitérOThe Aépositidhl chamtief wds@pprodimatély 4bai [6rg@nd TE@tin Glamétéroa sllichswaiainas
The f ol | owplaskd mxtedppaeitibischirmisaropfiesite thefutrlabe taliel THe@urhdeewas heated tb 600°C dnd (R AddbnE A
sanpl e (1. Smpuid washbaterin ©5eCeAfey bvaedatianof thesappagatus, the lsle to thel vacuompéiarn wasrdpaed,

I nc. (98% padrthd rpagentwees intrbducesd Thersystert Pressuregbsadeseyerg idneforce periorinf d-2tmin..cand thewum
mani f ol §. dhppedtoiedsdhan 1188 mbardhisokasdhexpacgorppregressed; Hpon remoyal of thd Wafenfromdhg de- o
quart z f ur pesitien chatber, airelilas fikngporoximately4tmm instiametewes obsarved cle filmvas fickeratthe m

i n | engt h egnter Wit the followhgrpassusementsibaingilekadsi t i on chamber was approxi mately 40
cmlong and 15 cmin dianeter. Asilicon wafer was placed in the deposition
crL/nberopposrte theR&Er ace t.yhe. The f ur nage \was. heat ed t? rr] and the
reagent®anpul e was r ev@@é&i@—gﬁarat us, the
valve to the vacuum punp wels dosed, and the reag&ll.das introduced. The
system pressure rose to seweral torr for a perio ﬁf 71- 2 mn., and then 15
dropped to |l ess than 1.33 ar (1 tor) as the reacti‘on progressed Upon
renoval ,of the wafer from the de- position chanbé@50.d circular film

appr oxi rrately 40 mm I n di aygeter was observed. Thg+g, I]_m was thicker at the

center, with the foll ow ngzé’reasurerrent s being tak®r§ Radi al
Position (nmm Fil m Thi ckness (nn) .

431.1 3 413.7 25 6
350.1 1 UV spectroscopic charactenzetlon showed afiséfbarice B@the film at 200-270 nm, with very littie absor-

108. 1 30 bance atidvé 300@mt Fap thisuipssecdisampiaiwas prageredn depiositandn algeastzbafece by t he
filmat 200- Filth samgleswietelexposed,onlaiptokiimity printeoat 2405260 ow. Aadable t@adnission mBskwas bged
pur pose, atoganspiteexpeeurepef 81240 rjitmben edewafor. Thegnasiosentainerd sseties ofeqeabiine/speich patterns
sanpl es webetwesny Saed2.um.Expnse values of 70-89 niem?a wers pptimg.- Positivetene imagosweredaveloped
transm ¥si Wih srdfkgec.siage Wit ésgpreryl #ehdbr at e exposures of 0-240 [err] on each

waf er. The mask contained a series of equal |ine/space patterns between 1.0
and 2.0 [er 4%].@Expose val ues of 70-80 [err] were optinmum Positive tone

es wer &4me | oped 35 with a 30 sec. rinse with |sopropyl al cohol .
T o& sub St drSu

ngl)gf ngosérd%%ﬁ%" rﬁ‘%ﬁ:@‘éﬁfﬁi& deing IRy sald te?ocl mo&‘ or?:;nﬁ.ér.

under such co E ioft av rigOTPr ng a
pol ysi - lane conpoSition ving a em ca ackb ne charact err zed by
si | 1 con-si kj CPBcda®r@iaing1, wherein said polymenzable silane monomer has the formula
45
T
50 R-Ti—s|1—on"
R R’
55 wherein:

R s H; C.-C, alkyl, alkenyl, alkynyl, alkoxy or alkyl silyl; aryl; or amino;
R’ is H; C4-C, alkyl, alkenyl, alkynyl, alkoxy or alkyl silyl; aryl; amino; halo; or halomethyl; and
R" is H; C;-C, alkyl, alkenyl, alkynyl, alkoxy or alkyl silyl; aryl; or amino.
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2" Protess of claim1, wherein said polynerizable silane nononer has the
formula 46 so EP 0 382 932 B1 [err] 55 wherein: R
is H [err] alkyl, alkenyl, aI kynyl, ﬁ oxy or alkyl silyl; aryl; or am no;
R is H [err aI k'yl aI ken , al kynyl al koxy or al kyl silyl; aryl;

ani no; hal & 9 fryphere 'nd R' is H [err] alkyl, alkenyl, alkynyl,

al koxy or al k 82 932 B1 3. Process of
claim 2, wher 1, ?ig%{hY' @1‘ wluq!?m%gmf'geﬁw an al kyl, trinmethyl silyl,
aryl, flsuoro or FFu nmethyl; and R' Is [err] alkyl. 5 4. Process of claim
3, ,\Aher ei n4sapde&95wmﬁsmbkﬁ s&id poliRriZ3BI8 SifERé mbifomdAIE behtarethyinBIRbpdisitinll. Si | ane.
5. AProcess of claim1l, wherein said substrate is silicon dioxide coated
silicon or Ssi Pogesa of diim 1,Mherelp sajd eubstrakedis silicon digirterceated siigorcbr pilidop.rer i zabl e

si | ane nnnorrerg,lg%Fheat ed to a te eratlt’Jlrl;ei ran from about 200 t 0, about
[err] afo a®pr& Bef"&?gga t“’"%??é‘{g’ézggﬁ'ﬁ 0
nmorrto about ® OH‘C)Z {S‘r Bg'géa é’g‘?g {abgu U?abfﬂ” mjort to
Process of cl & ‘{? for 3 period o Abpu 'ﬁﬁ d?%t?sanges from about 500 to about

[err] and sai Brobdss sfckink 6, whBaA Saill feRiPbratdiaingds ffom db8ut3BPH bbddt 60604 baid predstre

about 5 torr),angéf,%m.bgfﬁgeﬁﬁgb&tsmap?t&@é@trsa&mof claims 1 to 7 forformng
an i mag® on a substrate, said process further com prising the steps of:

after depo$i t Pregese of sweorgewrsbeficialirisd tav fhriférming emimagesinragubstrate. sgid plocasefurther com-
conposi-tion; edspadiestersefid filmin a predeternined pattern to radiation;
and 20 r eftes denegitingion saiéeub&rthﬂmw@m peaivsiiapp gomppsitioni d film 9.
Prvess of cl 8xnesing saigfiim ivjarpredetprmined @@ﬁ'ﬁ%eﬂdto radi ati on having a
wavel entt h raFRﬂT“H@W‘?@H‘F%FBGWS?APB“'PW%MﬂmQSO nanoneters. 25 10. Process
of daim 8, gwh

pent anet hyI e %éss tse?al 8 RRL:X.HE f%rﬁtg gpo%) @Q&g@?ﬁ%@&ﬁv@gﬂgm tang(ng éré)m 38%‘%243
silicon or si |c rocess of claim8 for formng an image on a
substratge, 102 Pdambﬁmdn 8, Whgisih Said pelyinb2alié sipre nivhome? 1 peraniethylriethtxyBisiiang, ladd saidt O
the vapor of aubsmity®meiiconaiokige coatasizondraicant , Which is heated to a

t enperature 30 rangi ng from about 500 to about err at a pressure
rangi ng fr di Eregeps ofxiay 3 fonformieg an image pn A ubstrate seigmef gtheptepsef: 45 to
deposit on saPWWF%‘&“WWW&QSﬁﬁ?‘W‘#@'ea“aHB h&mﬁs%wmm%@ d

pol y- mer i zabraseiag fromabout 590 feaaboyt S0A°G i 3"?‘5‘ ut 2,67 taghout 8.67 mbr (2 to
wherein: R is@ Utgl )faﬁe%ﬂtR ?p"s'%‘f"lé‘gﬂ s"aat? Ry‘mwmpﬁﬂw Iygjiane,popppsition, sgid poly-
aryl; or am nH‘eHzl? kyI al kenyl , al kynyl, al koxy or
al kyI silyl; aryl; am no; halo; or nethyl hal o; and R is H [err] alkyl,

al kenyl , al kynyl , al koxy or al kyl sil I ‘Rbryl; or anino; exposing said film
in a pré&etermned pattern to radiati land
R-8i-Si-OR"
u |
40 : R R’

wherein:

R is H; C4-C; alkyl, alkenyl, alkynyl, alkoxy or alkyl silyl; aryl; or amino;

R’ is H; C,-C, alkyl, alkenyl, alkynyl, alkoxy or alkyl silyl; aryl; amino; halo; or methyl halo; and
R” is H; C-C,4 alkyl, alkenyl, alkynyl, alkoxy or alkyl silyl; aryl; or amino;

exposing said film in a predetermined pattern to radiation; and

removing the radiation exposed portions of said film.

Patentanspriiche

1. Verfahren zur Bildung eines Films auf einem Substrat, indem das Substrat dem Dampf eines polymeri-

sierbaren Silanmonomers so ausgesetzt wird, daB auf dem Substrat ein Film einer Polysilanverbindung

5 abgeschieden wird, die ein chemisches Riickgrat aufweist, das durch eine Sifizium-Silizium-Bindung cha—
rakterisiert ist

2. Das Verfahren von Anspruch 1, wobei das polimerisierbare Silanmonomer die folgende Formel hat:

A



rehovi ig the radi ati on exposed portions of said film 50 Patentansprdche 1.
Verfahren zur Bildung eines Filns agd fdz ResppuUbstrat, indem das Substrat
dem Danpf ei nes pol yneal - si erbaren S? nnmonomers so ausgesetzt wird, dag
auf dem Substrat ein Filmeiner Polysilanverbindung 55 abgeschl eden
wird, die ein chenm sches Rickgrat auf®ei 8t, das durch el ne
SiliziumSiliziumBi ndung cha- rakterijsi¢rt ist 2. Das Verfahren von
Anspruch 1, wobel das polinerlsierbar SI i annononer di e fol gende For nel
hat: 5* ¢ L N & EP 0 382Rg§2 1 PRYr] 5 10 und wobei R H.
[err] Alskyl Al kenyl, Al kynyl, Al koxy od A kylsilyl, Aryl oder Am no ist;
R W [err] A kyl, Al kenyl, AI kynyl , xy odor Al kyI silyl, Aryl, Am no,
Hal o odor Hal omethyl ist und R* H. [e?‘r] Al kyl, Al kenyl, A kynyi, Ai koxy
odor Aikylsilyl, Aryl oder Amno ist. 15 3. Verfahren nach Anspruch 2,
wobei fagbgendamdgéde : R ist [err] Alkyl; R ist [err] Al kyl,

Tri met hyl si | yIR H,AS 3, AlkyT| Alkeiiyl, alikgriyl, Akdxp dbrmikyiisiyl, AsyldderAminsis§ err] Al kyl . 20 4.
Ver f ahr en nac IR’ AnG et Nkil, AkenyiAlirhyl, dikexypoérWikgsilyls Aryl; Arains; H8lb bden Haloretigf ist und

Pent anet hy| nmetR1oxgaCARyaAkengt Alkynyl Adokyederakyinity AryFodsrAmielist. L, wobel das
Substrat mt Siliziundi oxyd beschichteles Siliziumoder Siliziumist. 6.
Ver f ahr ef rtach ’ﬁ@?ﬁ"ﬁpm%mbeﬁﬁ%""ﬁﬂgﬂ?rerl sl erbare Sil annonomer Ober

oi nen Zel traurg, M nut bn auf mne Tenperatur von
ca. 200 bis c%%%% ]T“L"?fhywyi*ﬁ'ylng'f‘méf’?ﬁé‘f? Uion ca. 0,067 bis ca.
133, 3 nbar (5 trs ca. 100 torr). 7. Verfahren nach Anspruch 6 wobei
dig Temper af, UryeMahfentiach AtSStudhl S wibadt da@%néﬁ?&ré’@knﬂnklﬁb’r PéﬂHm&!’iMme?hoﬁﬂshénﬁstC a.
6, nbd (2 bis ca. 5 torr) rel cht Ver f ahren nach el nem

oder mehr er eh lerfdunayactcAneprlchll| wobéi dasiSubirat indt ISHigiomdiaxpdisesdbichigies Sitifiuneodessilizium
Substrat augeristem di e fol genden Schritte unfassend: nach dam Abschei den
sines Filnms_auf dam Subst rat der m ne Poli¥5| | anver bi ndun9 ent_hal t

Best r ahlgn $Hes °Ff1"\’ e wpkebdag el Shigparopqmer,fihs f@ﬁt op- 1
- belicht eton T a;g ‘ﬁ ajjfsine Sm@?'a“(?éf???? N r?ﬁcqffwﬁr?é'ﬂ?ﬁ.l‘@'ﬁbg l?é‘fckfﬁ‘r“

Filmmt el nerEPE&h! 4{5‘? T (38 torrbis 3,419 ca. 260 nmbestrahit wird. 10.
Ver fahren nack/eRbadN ide AnSpruch®dbei 06 ?ren%}al/d?%n'cﬁ | 586 BIEEL6080¢ GHAWBF BSHIGK on ca. 2,67
Pent anet hyl nmetyaQy Yeh7sioed@ bid 88l s4k) reicht. das Substrat mt Silizi undl oxyd
beschichtetes Siliziumoder Siliziumlst. 11. Verfahren nach Anspruch 8 zum
Erstel | en n8.nakrf@irdnchechasinemeden mehr&erodsr Amsprichied bfs @izgneEreielien Sodw il auf ainemciubstrat
send: Subst r atauSederlefolbendenRebritipaimfaseanid:si br baren Si | annononer s ausset zen,
das auf oi ne TeshriemaibegheidenpinggFiims auf dom Subsbet, der gine Bolysttamperigndungenthdlt wi rd be!
ol nem Druck vdi¢steahlen descFiimppagh gigem gprsfinieripn Mugter upd Entfegpen der P?JP'E‘?“’" 'EP@Je greBilms.ch
bl e 1 B ot AReRES Sosdde ilbi WeRke BB L Yo SR e

wobel das pdl

\_,/ 10. Verfahren nach Anspruch 8, wobel das polymerisierbare Silanmonomer Pentamethylmethoxydisilan und
das Substrat mit Siliziumdioxyd beschichtetes Silizium oder Silizium ist.

11. Verfahren nach Anspruch 8 zum Erstellen eines Bilds auf einem Substrat die folgenden Schritte umfas-
send:
Substrat dem Dampf eines polymerisierbaren Silanmonomers aussetzen, das auf eine Temperatur von
ca. 500 bis ca. 600°C erhitzt wird bei einem Druck von ca. 2,67 bis ca. 6,67 mbar (2 bis ca. § torr), so

“ daR sich auf dem Substrat ein Film abscheidet, der eine Polysilanverbindung enthélt, wobei das polyme-

risierbare Silanmonomer die folgende Formel hat:

R'
50
R—Si-Ti-—OR "

55 R R!'

und wobel

6 -—_—
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risi erbare Silanmononer die fol gende For mel hat: 1R 50
| RSi-Si-OR R R und wobei I heblghd gq 11111 LErr 1 1111 EP O
382 932 B1 R H Ci1-C4 Al kyl, A kenyl A kynyl Al koxy odor Al kylsilyl, Aryl

odor Am no i st RIcF ke r plp Aj koxy odor Al kyl bi | yl,
Aryl, Am no, 11 °£% &m
Al kynyl , Al ko é%ﬁ ! Ar od'eélgnri (%? F'g?ﬂ'&ﬁ'v%te‘@d Fil ns
nach el nem vor h];h‘\ags ﬁ W@ﬂ g}g Tt eten Teils des
Filnms. Reven dI our or rrerune oouche sur un substrat,
consistant A exposer e |tsubstrat a a vapeur d'un no- nonbre silani que
pol ¥oer | sabl e dans des conditions pernettantdo déposersurledit substrat une
couche comg&RadicatidhsCONpPose pol ysl |l ani que dont | epine dorsal e eot
caracterisee par une liaison chimque si- liciumsilbcium 15 2. Proc6d6
sol on | aer ey errdodads poiTorher uilé Sucte@0rin bubsdl] consiSRia BRpo8ertddlt SubsteHt ®la vapeur d'un mo-
pol yneri sabl e nembra silankyia gopmEtishble dans des cdnditfons permBlitant dsfdépoker sur ledit substfat une douche? 5
R eot H, Cl- Chomprsnentyn cainposé pdiysilanighddantiiégine dordaipieyt caractérisée daeursilibiydnehimiyuy sie ;
ou am no, W edkiumtsili@m.C4 al kyl e, al kenyl e, al kynyl e, al koxy ou al kyle
silyle; aryle; amno; halo; ou hal oneth et R" est H Cl-C4 al kyl e,
al kenye, al ky rRpcads sejop inrevepdicationd, fans ?F‘F"ij/‘P@f mopprydra silapigue-polymérisable a 'Pf‘tS‘E‘é?ie
selon la revendication 2, dans |equel R eat C-Ca alkyle; R est
Cl-C4 alkyle, trinbthyle silyle, aryl Rl'uoro ou fluoronbthyle; et R est
G -C3 alkyle. 4. Procdd selon la reve dl cdtion 3, dans | oquel ledit

nonere silani que pol ynbrisabl e esR o8 -@ntQRB- t hyl met hoxydi sil ane. 5.
Proc6d6 %ol on | a revendicatlon 1, dan;l; | equel ledit substrat eat du
siliciumrecouvert de dioxyde de siliR cRumou du siliclum 6. Procede
salon la revendication 1, dans |l equel ledit nononere silanique
pol yntri sabl e ggst chauff6 A une 40 tenperature conprise entre environ
200 et Vi r OrR &bAI-CRaMfé; aRéng SdlIghyie; BIRERY bibdliyRBlyie? argidVoulsimimo), 067 nbar et
envi ron 133, 3 RriestiH; €56, diivie)dkémle, alkyniyié, @lkoxy @0 ally silyle; 20yl amine; halotloe Ralersiiyiet &c
entre environ R"eetH; €RCj allgle, didnyia, alingls, alkixydaramedlslesnwanu araing.evendi cati on 6,
dans loquol ladite tenperature eot conprise entre environ 500 et environ 45
650C, et | a¥i tReo %%Qﬁ ‘@Sqicaﬂ‘éﬁ?pi’ﬁ%bq%tre enV| ron 2,87 et environ 6,67
nbar (2 st en Procede so ueI conque des

Re
rovendi cat i on F“t%_caﬁ%?r 2"?‘\3‘"%?""\3#@"‘? ﬁlﬁﬁ%méfﬂ‘Pmﬁ‘ﬁth’ﬂﬁB%t rat, ledit

4. Procédé selon la revendication 3, dans lequel ledit monomére silamque polymérisable est du pentamé-
thylméthoxydisilane.

8. Procédé selon la revendication 1, dans lequel ledit substrat est du silicium recouvert de dioxyde de sili-
cium ou du silicium.

-/ 6. Procédé selon la revendication 1, dans lequel ledit monomére silanique polymérisable est chauffé 4 une
40 température comprise entre environ 200 et environ 650°C & une pression comprise entre environ 0,067
mbar et environ 133,3 mbar (50 mtorr et environ 100 torr) pour une durée comprise entre environ 1 et

environ 20 minutes.

7. Procédé selon larevendication 6, danslequel ladite température est comprise entre environ 500 et environ
45 650°C, et ladite pression est comprise entre environ 2,67 et environ 6,67 mbar (2 et environ 5 torr).

8. Procédé selon I'une quelconque des revendications 1 & 7 pour former une image sur un substrat, ledit
procédé comprenant, de plus, les étapes consistant 4 :
aprés avoir déposé sur ledit substrat une couche comprenant un composé polysilanique;
50 exposer ladite couche a un rayonnement selon un motif prédéterminé; et
dter les portions exposées au rayonnement de ladite couche.

8. Procédé selon la revendication 8, dans lequel ladite couche est exposée & un rayonnement dont la lon-
gueur d'onde est comprise entre environ 240 et environ 260 nanométres.

% 10. Procsds selon la revendication 8, dans lequel ledit monomére silanique polymérisable est du pentamé-

thyiméthoxydisilane et ledit substrat est du silicium recouvert de dioxyde de silicium ou du silicium.

4T



procede conprenant, de plus, |ea etapes consistent A apres avoir depose
sur ledit substrat une couche conpr @agiisdsdgionpose pol ysllani que; 50
exposer l|aditb couche A un rayonnonent solon un notif predeterm ne; et 6ter
| ee portlons ex osees au ra onnenment _de | adite couche. 9. ProcodA solon |a
revendi cati & nI' “ﬁ“&'ﬂ? ?‘é" foenee e image sé%ﬁé&‘é’&“‘A‘ﬂ'rP 'ﬁ%‘t les
dont la | on- i se en NVi 1

onbet e 58 ;;:?r% :@% S pe il ?@8 o sﬁ% érﬁ

nmononer e%5| | ang geﬁvﬁ' g

| edit substrat, e S|a C|un1ou
siliciom 7 8" ﬁ?ﬂ@"‘fﬁ%@"ﬁ% ﬁﬁj{’iﬂﬁ "' 382 932 Bl 11.
Proc6d6 sWon |a revendication 8 pour former une image sur un substrat,

| edit proced6 conprenant |es 6tapes d®nsRStant A: exposer ledit substrat A
| a vapeup d' un nononbre silani que pol ynbrl|sabl e chauffe A une tenpé6rature
conprlse entre environ 500 et envir @ $O0C.ORr une presslon conprise entre
environ 2,67 et environ 6,67 5 Wbar (2 et environ 5 torr), de facon A
d6poser sur |edit substrat une coucheRpoFArenant un conpos6 po-

| ysilani que, ledit nononere silanique polynerisable ayant la fornule RR
10 15 I |l R- S - S - OR3 I I
RR 15 00 R®sSt H Cl-C4 aIk |l e, alkényle, alkynyle, alkoxy ou alkyle
silyle; aryle; Rﬁﬁ“a‘?ﬂf‘?ﬁ@'ky'ﬂla'k . alkynyiez slkoxy gy %"WQPW@W@'W&I kynyl e, al koxy

ou alkyl e silyResttif 'w‘arﬂ"ﬁav'e- Allomye, afiayioy  4gvle; gmingyhalgion halométhylegof
\I&y e, al kenyR é’s‘ 'rv!s a"éﬁ% 'BJ"G alifo “é"%‘? egaryle; oy pRinoio | a1 no: >

2xposé p‘?s g’g@(}@ 1?]2 Br% moti f pr6dht er n n6:
et oter les po ?|3H§ 8 au YISy 0"Cf‘ép’eladlte couche. 25 30 35 40
45 50 55
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