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| MPROVED DEPOSI TI ON RATE PLASMA ENHANCED CHEM CAL

VAPOR PROCESS Background of the Invention [01] The
wones@aeses nvention rel ates to coating or nodif pCHEs2005/037435

substrate using plasma enhanced chem cal vapor

f
DRV ED RS THONRATE PRSI SYTRNCED AEICAL ChPoRTSnss
or near atnospheric pressure condltlons [02] It is
Backgromud ofithé¢ Invéntionn t o nodi fy the surface of polyners
such as pol yol efi ns having an undesirably | ow surface
energy in order to inprove the surface wettability or
adf¥$i ofhopreizot inyentibn wiags talegating drinmdifpihg a sehisirate using plasma
enhaﬁ alc/lgﬁ 1%1% Shpor % 1019@%%56?) Sy solsﬂ#élg? ra? gh%%%%g?g@éh@mical vapor
deposltrplll ogdey amtv@whecapressam @ nean etosghetia n@sedreg@sdlbmw i er,
si o, .
A
an urtde@rablydme merfage @msov erdesig gmvrovemh@ surface Wettabiity o1 qdkresam@r both,
f
e OGS0 B PR35 DU e L R o
similgtlp predificdiy ardre tosprbeite mpeoved chesiesheesigpacerhegnsed gas barrier, adhesion,

r a
anms’%g}aﬁé}ﬁ& abffasm r?@% ;{agé mscharés%ﬁ Qﬁé?e%frﬁi?ctlgé lélaas 2

t al@t & S;r,uﬂaiemai 576r096 Eaneht it the wettabiljiy anl adhesioneprensrtips of
polyslgﬁlll ﬁfﬁ%an%'e timﬂi@\%d %ﬁ%ﬁﬁg éj&éﬁ)bé"tg)f b Qﬁc&p&x@cﬁ%ogﬂpm%glggbj ecting the
tnment. Disadva eousl the preferred sSilané in
subsmtp tp qorave disehagge asmmosp eHC présfatielnyths Riegrngeef a silags @ pagrier gas, and
an o%ﬁgﬂt“ Uig g’a&ﬁ'ﬂ' 5%2‘7'629%&1‘1@15’[5'8%1& &o@e@?%ﬁ&&m% {g%ﬁ iPthe ?J?ﬁ of residual
ormation of Silicon oxide particles. S. Patent
air wgs pREnEGYing dheccordse élsélm:gyltqeﬁa@m- Ql@é‘{ﬁ@taewélwb@mwfeﬂed silane in
bothgﬁc?c@ﬁ@é leﬁ%@ AL ATHSi DAL thaSREAliSS: datd TRerfioR ?J‘;ﬁf@\&ﬁﬁﬁﬂei‘or the
F resonant excitation node or a pul sed
ﬁﬂﬁ@b@td@éwemémd%n@ﬁﬂkswode The apparatus is operated at
gé’cﬂ gh U@‘-”Pé’cém M el 9REL G a%‘&d&r §§e%‘ Elestrdde Qgérﬂﬂy bpfatus that
ut 10 to about 760 Torr (1-100 kPa). Suitab
geneeaﬁmham@ dishrson ieeither anthE resanent grsetionedsgea pvlﬁf@rwoltage excitation
mod¥@PRSapphrks ﬁrogé}@ted R J&%%clﬁ%ﬂ?%bﬂﬂé% g%ﬁ@ﬁ‘ﬂé%aﬁ%ﬁ@ from about
as oxygen, air,
10 teyfgut 68 Forri gy LEG kRSO uﬁ%ﬂb% geRPSdsar wsgin the KeFtmeRfincldled inert gases

like 51%515 %ﬁtlo‘ég{ %tenﬁﬁ‘%mdaﬁt)é afch ldQB)gé&h aGneNo, N,0, NOZ, N,0,, CO, CO, and
uoropropane acry lic aci , aneS and

S0, g E oI sel o4 Qoleshentilnid s Mianelsioes egpfuoroethane,
perfﬁg%gﬁ)?Meoﬁ&ﬁﬁ acid nsqllaﬁe%taﬁ@ﬂbmfﬁt@c[ $iRAS like@dh®orodi1AR] silibon:

967 di scl osed a process operating at
tetracllgides endgeteasthyloghosiligatet r eat i ng an or gani ¢ pol yner

su ?;\/%r aties St 8151 Y 7HERILRAN: G edsQpRami4 A @edﬁ&%tpk@ﬁﬁestﬂr treating

u3|ng one or nore org anosi licon conp ound

an orgamc pelymgr Sibstegiresich ag nob%h@@teafﬁ grogide 8‘23&1Hé°sby P&Cp"el% psing Qpe or

moré &tgamwwomp%hﬂc@ XAE16dihed MRRE) siloRHnes A% 08ANR Oéab@ndny ng
I"ance gases. hesion pronoting |ayers fornmed

tetrqmeﬁyiﬁasﬂs@qny @ﬂpﬁ%aaﬁ OBfReTHEPN s g hﬁ&momﬂmg layers

forntdd®y PRSRA ?ﬁrnﬁémzﬁﬁ@%f@ﬁHg@hosﬁ*é&%&ﬁ)o@ﬁd i )ﬂ%ﬂﬁébn@é 6 shbstamtial
prepared rotective coatin Jorned

absdnge ol g5 @R HEPIepPIeH FRlaRRa Py § éR?@Ft“@fCO@Wg@ﬁr ormed in the presence

of amfgﬁgﬁéxﬁal? Bﬂ’ox@ge?lt PrefelbBBdit oG ESBesd bf OXYEE BimiPrHidcREures of

di'scl osures” of
processes and apparatus for use in these processes are contained in U.S. Patents 5,298,587,

5,320,875 and 5,433,786.
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processes and apparatus for use in these processes are
contained in U S. Patents 5,298,587, 5,320,875 and
w6 24@34386. [ 06] | n WOR003/ 066932, published Augastusiods/037435
2003, there was disclosed a corona di scharge process
fo foet U’ &@%2@%{)5@ hﬁﬂhéﬁf A!.SguP[qlély%r}. tﬁerQ &/&5 at %sed a corona
esp eC|aI%y car ate or 1ene, ﬁ ng
dischaege@rocess for Surfwm@def@nﬁmmf doolymer fEbstrapd, espdr;lalb/ ml/warbomp or

o SSPRELL A e AU BRI0S HLF L L8 BBionron
adhegjfe grgpmg@p@q layes using tp@@npt]@ﬁcild@xa@}(mnfgllowed by deposition of a
mon&lﬁfn[: @ﬁ&&%)@&ﬁﬁ%ﬁ'héldgc@&a%ﬁ %ﬁﬁ@hc‘é@%TEb C%lzzﬁglg?lo\sf-ﬁ q"ke ox1dant

oxi dant enpl oyed 1 n both’steps was al
employwsi in 8pthgteps waspif ace and Cbatlngs Technol ogy,

13 id73; 3¥in-1B@ng ERG eilé‘lo sudQQQg é&ﬁﬁ&%&%oﬁé@} 13‘1?19-389%'3%-140

oxi dant in a vacuum P process sulte
(200P)tisckosedataepefdil axiflantdn e§aqyflméﬂE1Qdeproehswhidleresulted in increased
depoglﬁéﬁ tRg%s Sﬂ%(ﬁ' dB:ddRlcodtEL. e@%ﬁnl’aﬂg@@ﬁgﬁi &eggsntlo%rbntﬂtbesurface of Fe,05

surface O Fe2Q3 particles was o served

partiglps WaSS&Pﬁ%YﬁS‘l by deripetabfynmesing ma it '
10 &t
(19975 Pt G Ll 10 B P2 é‘ﬂ’%%?i‘#%&s%@%ﬂfa e T
Prepffi %\@ﬁafrteesnbyrlcalf%\élb Fﬁehm@lePECVD t echni ques. Sunmary of
SumBf JraeaR¥enfth [ 08] The present invention provides a

process for dePOS|t|ng a layer of a plasma polynerized

or ¥¥hosiThe piseent wyengrmprevides aiirp¢esoiar dopotidnaniprsr pheplasma
polyﬁé’t’i{eé%?gaﬂésﬂﬁen QN SaR &r sﬁﬁbﬁ/ Hﬁ{ié §ﬁ’1@§ﬁ kL & J%r anic polymeric

at nospheri c-pressure g di schar ge ep05|t on of &
substgie BY) @fE0pRhREi Prassuig v @mhgrgadmoslt@mf acepROBS TRixie comprising a
smc&lcmﬁm% BRPodR afX m@mam emc@e@&sd ih %1%@ thie rathtcmw%es N;O.

oxi dant conpri ses O [09] By using

ox I@nt Byrisipe de@ amhe g¥idqné gisplacs ofred lmm@ ampmts @@v@aelmr air, it has
been@'ls(:@)vekéd tﬂﬁ%c%?eﬁ d@;‘:o%ft‘l@f{ Sh&DF Hﬁiﬂasﬂnﬁl B&l?xﬁéﬁgd 91%9&% kdd B¥hchieved

rates of pl asma_pol ynmeri zed product can
witheps llﬁSévfe@awgthIeﬁ o§§hb(fde§@hb¢ he rqsvlé}aewg@r@gﬂw% gjlopgne or silicon

ox1d@|ﬁ§15 {s@blidhily tR&, EBD4EdebI nBhARRME Sl ho8F adRdrdiP ¥AREP Mmeric
ilicon oxide filmis optically clear, honpgeneous,

Subsiﬁ% SVen without priny clrﬁng‘fﬂl gr Riarsiesl retroatigentiohths splstee pustace.

SUPRY I ata prR¥EEd Whibdafitnt, Ritd fRposBE & aler aﬂbéfﬁdoﬁ %bmpound and
pretreatment of the substrate surface. %

may mrtéef wrapaghesiyp éﬂa?rrfeqﬁ mulfiplg adérp“@éﬁntgeahwbgl@r to "tl@ facﬁ that the resulting

poly&léx@i@ H%ﬁly' h'y@x%ﬁhd%ﬁ:'(@l@éﬁhﬂm?ﬁ‘tﬂi JISR¥ 1y Hedtohes @e Slﬁﬁc@ﬂ@?&ﬂléé ®f the organic
for a i ple |ayer coag

polymarcwbwm p@wée%legmvfd wgesw 9f st mmwwe Ry figp: hbgregver, the

compioRitBR dbCihcrBdith 5/dR¥§1 ont¥Rt Ml @ScrédI&l b4tk Rnsity compared to prior
properties of the ‘organic polynmer substrate, grOV|

art C‘PWE\?% thyepbs sifanspusbhioyidiag increaged hopding trengtapapore polar

orgaﬁlb baig,mMa ISEN4E bolydatonsie BRP 140 Br 1h&ﬁic¥5iiﬁ§ bas&plscﬁﬁﬁegiand improved
dr oxyl conteng and decreased crosslink densi

flex1 Hzpaélfl @@ngaélobr Agemaéwelyctb?rb&%rl 1] tbe]@cor{dH@feéw multl%a/lyer film) is a

polylﬁéﬁﬂiill‘oﬂi}@ Qb §ilidon k¥ b&hﬁlﬂmﬂ ﬂﬁf zﬁﬁﬁ@ thké@l'lbdéléhg, 1RGN ahe
pal ar organi.c ol ycar bonat e and

mon%lgm aélflé"h&h Shefaﬁ%kngﬁ ergblag @8135%% vﬁ‘é%g ig gEpatepiydepdicity,
thereH, D padlirl g 1h)¥r0%&ﬁch%}nﬂﬁ%§lét%e lﬁér&a@émg%fs pMBleXbilith Redidd ¥tic

(or the second |l ayer of a nul tllager film Is . a
dissipafiopaltered reffacivedifiex.qind grepieelpidnsss @glaewaﬁ Aasiopesisipugs to the
coatddSsuBsdateC ahb YrotdsEal the MOHOR ARNEEToiAGkecased deposition rates under

atmospheric plasma deposition conditions, thereby allowing for a more economical process.
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nmonol i thic, and which substantially |acks organic

noi eties, resulting in greater hydrophilicity, thereby
wonpmroussss i mproved chem cal resistance, increfREEaASYMS/037435

permeability, greater static dissipation, altered

Brief I8dst@oh Y EDI , and greater hardness, toughness and
“ﬂggggéggﬁ%freégggénce_to the coated substrate. The
pr 6d&ss Fist 1 istpe illysiretinniof a switable aepapais user:in dhpsagospheric pressure glow
discHlFRQSHIsItRA pfRELS under at nospheric plasma deposition
lsccongl%}ltjlons %ereby allowing for a nore econom ca
process. Brlef Description of Drawings [11] Fig. 1 is
Detafifh Dldbisiioh ¥k iR MtRfii@ sui tabl e apparatus used in the
—atnospheri ¢ pressure gl ow di scharge deposition
pr d2dss Fomtrmspsetf Ptates pagamt prcticheths epptentsiod ANy pRIEZNL, patent
apph'émonpwpqmao@lfefewycéoef@re% it Bt AhEHorRl PG fofefmod fheir entirety

content's atent, patent “applicati on,
(or thp gapivelant; Uﬂwqre«v egeﬁ@feﬁsmeqoe?orﬁ@r@ TRigreaes) eme@hlypwfanewct to the
disclB¥ird & s?ﬁtﬁ&fé%dhﬂlqﬁélefaﬁv rifdrialsSnd g@ﬁé&al%&nl@&@é' i e GRT UMSss stated to
versi oh thereof 1s so incorporated by reference)
the ceetp?émnapwt fygm the ceEpd.Or cysipmargindhest, 3lk nars apd pacantsises haged on
weighgchni ques, raw materials, and general knomﬁedge in
the art. Unless stated to the contrazy nplicit from
t hé13 ontkappearisg hergins Bdery “sopprigiagand elavqﬂvtﬁathftr%of aftpt intended to

excllﬁfcrtﬂeeﬁgs%n&ro@ a@ﬁ&i@gloﬁzﬂ C%ﬂ)(ﬂl@ﬁt stc{p]os]prdcgdu?@ R@BMhEN W not the same is
herein, the term "conp r|S|n? and derivatives there

f
disclpsed gteln;. e erdgela avejd anrdoublealf spempptitions sladmesth eéﬁlfythrough use of the

tenna‘g&hlgrisﬁféa Ina$ HVRRB SR addfibRAD a@fitivel ﬂﬁlﬁgﬂtr Sr co%@ﬁdﬂeﬁnlééﬁ stated to the
not sane is disclosed herein, der to avoid

contegry,-Ig SQFBtaSt’-ﬁ‘P tergorrpRsiTting eaﬁeﬁleiba?f’néfcﬁpw‘éfl&g bereipreselgdes diom the

scop@ bf &Bl%utt,c%é > feOIRbA Silyeher E8Ypoh &) stp@r proYedaekd bickRihglthose that are
ditive, hﬁluvant or conpound, unless stated to the

not e@gﬁﬁﬂ@lé@ 9perq ity o Hier tarst “cortlsp%mg el n‘]f useé{ﬁzfgllugqslamjcomponent step or

proc6&RERSt 's?éciﬂéa@;f ddlifieAdARR BEtbd) Orhl @drRi“Br”, @MEsk WeRE ofhbrBe! Rers to the
Scope o1 an SUCCEEdlng rEC|tat|0n any ot her

hSteéB\%‘é?fémdm Bpagivellns sty sPBdingi®ept i ng t hose that are

NOt14S S tised hdréin AR EEALohd Mhic TR B8 RRDIICIRNS bisiahehllp flacklng in
i f used, excludes any conponent, step or procedure n

fissusgserpeks ard pis. Sighlndestabdy. die sphidlpelky defppaitipuseffndig ereater t an 10

perctitlof &S (15 EQLRGT HleRBlidVayee froﬁlQﬁeedhﬁfaéeo Thérth F‘%ﬁ@ntﬁﬁﬁtﬁﬂfof’m” refers
individually as well as in any conbi nation

to a spliddaveehaving amean tlckpess gratsr theh Prc“‘l“i‘lé? 80 pergept %f t%&dpwnum

thickrRY¥SHnd ﬁéﬁ%% a%inﬂ{léSYex{eﬂ@lKg atérthdnl 25 PeFcOR of T AGMGedBEthe solid
pits. hl'y desirably e solid lacks deformties

: laye@’s‘mﬁmsrl aggr dhg Fm{ ﬁ%ﬁ«enmsldﬁ”efﬁ%ﬂ? cPPURds GoptapRigat lagh pome

sﬂmeh@xy%Eﬁ bhdb ﬁﬁé&’lﬂmﬁ b@lmnhlitﬁsﬂ%éﬁ bRia& coltairlg@¢s8than a stoichiometric
‘substanti al Ié@gnlforn1 refers tg a solid |a er haV|ng

quangityefaryess: i Esa “geanepitipony o EdErale eppawidp aiipips both

silicBi arld e Bﬁiﬁbfélblﬁbﬁalﬁb El@zﬂ haltGr hidglktid) o@kﬁfb@ﬁclﬁdfdlraﬁly to the silicon or

ext endi ng greater, percent 0 [ ess
thropgfeong 5F Pgrq e ‘F‘FB%FPPh%t ?d‘r"?%‘é’n @ Et ?‘i?mq’eé‘}* %Y the

sklllgd( h&i@an et 18e ﬁ)r&lﬁlasﬁﬁﬁwgﬂﬁﬁsﬁ@ﬂbﬂd ﬁblij}ﬁerﬁ:tsﬂbms br §1@ﬂﬁ oxide film
|Con oxXy

bonds anludln meric, sjli
compgsiiss PreBHEGNEA?IR grejcawa cplfgrmula J@P%m%%'ﬁ 0 ‘aﬁsant ity
of [@5]y geThe tdrfie higdlyBdh@EFAROS e O Py &0 REIEH RCh orfAbelicontfidm
ounds containing both silicon, and_ one or

deDQ LS PIECTeyE POUT ISR PSRN FO Y e With g Rejggeric siloxane
or sflic6rEShdeysutfRoet 1Ry, SihlidhGRikil®¥er composition does not show loss of anticondensation

properties, delamination or loss from the substrate surface when exposed to boiling water at a

3



10

15

20

25

30

35

t hrough one or nore oxygen, nitrogen or other

noncarbon atons. It is to be understood by the skilled
wanbicdasgest hat the formul as of the organosili ceaTasenos/037435

pol yneric siloxane or silicon oxide film conpositions

distaitle 5P 0 ﬁﬁi ﬁja@rtﬁ‘é. Ao .oﬁi‘n% atel R Qﬂ-’ilaa@@th% %ﬂﬂ%s preferably at least
nol ecul ar . [15

ormul as . e term "hi ghly adherent" or
10 mingttheHighly desispbly; the efeanis pelymericoubgistssomprtss applwﬁrbonate

polyéi’lﬁé@&% 'tér?qilﬂﬁmté)(PEn% QbG&icke, RBbYHES, %r SPRSE g@ﬁ(ﬁ(meth)acrylate

InN CO |nat|or1 W t heric sil oxane or
polymér} Thotermaxpddeneg (i of ‘Pebmery aefersip h@ﬂow&mﬁ al eppolymers, including

bloclg&%fntc'oﬁmyﬁ&? SR mSIBQMYr Ivs@%ﬁt SfchAR biab MR ERSIrAdN.
properties,” del'am nation or lloss fromthe substrate

sul¥ohc e Ank gntabl)@ BPRABUS for nyéfp{rquﬁ@ atipespberigpressuie Slagiea depggition of

the sj Qorfer&)lfn &Iﬁh%&?béé!ﬁﬂl@%& 1rpéle ﬁx@&npiﬁbénh&g Wah®les iRfuddthose devices
east ree m nut es, re er ab é’gﬁ | east O m nut es.

prevuqu@xﬁdlycl@seé i GHH 34331865 WP@Q‘WQ,“ Ve stal Jeangipin2003 19, 2110-
2114 %ﬁ%ﬁ%@ﬁée 2mPalo¥ %ff&@g@i ppRAMNS; ttﬁ%’&r@ﬁﬁsﬂ@c‘rﬂ@e@eﬁt&bﬁb&md is

yrene, yol efin, or . a
supphghqs }@yngqm ﬁﬂg\@mg ptaqagl crf@| g9sn§§quer~|gq@ ip g}emlouﬁé 0& A plectrode,

preferm% Eélﬁgbthfo% 1£5SovkOthD ARRBO IR st trade] wh e @ lp)abis & produced by
I ncl udi n or random copol yners, of any nol ecul ar
electpiesi] éﬁ?hatﬁe betwermths elertaade aed %@Hﬂ‘iefg‘ﬂ?c&rf’% nthe [aE’G]mtRﬁ 9fga“°Sﬂl°°n

reagéﬁ' tdARuEd ARPESE AbiMdSsell BF uRKF hQAkiNg BGndaé80HP hﬁfot pre&ﬁfb&ﬁdﬂé& or by
pl asma_deposition of the silicone cow

D ou
atoméarPHYENE, 1o XATPIe PR WEATONIC HPEHET o hbe laike ﬁlg rﬁg}lﬁvdlg sufficient

AR Co? BEi BN Qbbb cSthSh®% férfbdldSE’to'il d33idadé, of elevated
vapch PSSR EBlRONAUS K Bt 2003 19, 2

temppstutes el P RS oo GRSHHE PEhe Gty mikuie. Attough the

proc@sg @ﬁ%ﬁ%@ﬁ)sds ob&&ir229 ﬁﬂ@ﬁihkﬂl&&&sﬁ@ age /s beﬁﬁlﬂ&%&ﬁthh@ressures
lied as a vapor, tO a O\Mn titream

ity 2peie r bR prioRbETE (o7 LY 7 OBtk st e EFESHE th operaing

preser@fs %fnﬁgtyﬁérl@ ¥r RAGSEIY abdVe @iadhRptRFic Pessurd 43 Bedildd forsberidthe desired
he el ectrode, where a plasma is produced by
%wﬂ@@E%F¢€akdﬁ¥§@harge bet ween the el ectrode and a

C 0 L[i*ﬁ]e I skt 5068 codthRing had éHt cGhpRh@FOOSE héreianind@ia gitindne
npound may be increased use of heatip

compeiEi ATECEILOTBRISEHOTBI S LU G HLIBEogPowy dt b DIE s ©

comHédnﬁg contaMin AR i€on-Afbok bbda &Qfﬁlli‘coﬁ-bﬁfgeﬂ ®6nds TDesu}aE]tyl the
hod for achieving sufficient va

S sur

com@plglgﬁg@pqsis 2 5htable AR Pregifp Y atlaguigircgfl 8€t e fodnptoﬁléd can be
incl@¥Q iHRE ELriQ gaSIWANG 86t JF SXRANS hedt @Svildidite ﬂﬁaylhétmpfoﬁiamhlg

the autoignitign tenperature of the se i
compp e APy BRI D SRR e S B Sy [y cremnoslicon
reag@ﬁt@@&ﬂ&ﬁlﬁb for REBREM Belulld conpoilinds BEthel foh@tlat Rl{Si[O‘SfQRt)z],, wherein R

ressures slightly above or belEW% 111g{arlc §1

and |Rpxeipdegpnslonsjyesaglhpos iaaicnafq hydiopen BYdipt YRIEIRYY) e
hydR{cﬁ’SﬁH%ye ahcr i9h ARHH ElotnC0 11105 Preferred &Lg?ﬂdﬁlha&mx‘é@ent compounds

at nospheric pressure e N ,
cr B e AR oSO &y SIPRER i st
R” %@ﬁe@ﬂéﬂtl‘? Gadh%&ﬁ‘fbhceﬁi@ (L'Pﬂb}ﬂd)l‘éarfaﬂ[ prldﬁﬁibl’yeilflﬁ iatkyl, mktlpdaferably methyl

|'i cone conpounds ecCl a or n

or offish 0 %@qdlter%%enésﬁfw e irne PR o SRf gy Freferred
or &Q@%@Q&eﬂt@ﬁh@bﬂﬂdﬁ gre Rttty SiklidBDsxaaaran6 rethOndikylarthbsilicates,

BCINECRGITLIE . IEN R

confPeais idctude flinddh en L ERBObHRShoSIRRaRE sich @b tettedkyildisitoanes,
carrier gas wthout use of excessive heat to

volatilize the silicon containing conpound thereby

approaching the autoignition tenperature of the
m xture. Preferred organosilidcon
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reagent conpounds for use herein include conmpounds of

the formula: R4ASI[CSI(R ) 2]r, wherein R and R,
wondspaessdent | y each occurrence, are hydrogen, RguUsx0065/037435

C -1Chydrocarbyl, or G.io hydrocarbyl oxy, and r is a

hexaa@lg@s&%)ﬁ S g%tt%?ségl %c(l)(getj{:arsﬁc{xﬁﬁers or Lt ﬁ&ﬁ?&bﬂeﬁ'&ﬂoﬁaﬁ@g ?ﬁ{]ﬁls)st highly
prefeﬁed 4ikicSh @W@lmg sompou(nﬂ?fc@)x%&s [amgqmr}amgq @@petby{@px@;hne

N UpLr SSRENERRLOXRRR: RERHLRESohPobabil AE BN inay be
mixed ity Ihe canid gsaric enﬂw’@wéh@@mtwr et sepproishy e Hseeasian t

Iol
prodl%cg% Je?lred 890%16%11‘& 8¢ i§ an Organo L%éﬁfe%gﬁ;;iu%? glf’g}?ﬁgx‘)%iéll’]ﬂeg’ Stﬁé;(?]k&dant
concér&ﬂanm s1104;agie|@ Ismporh@gdq iAslditional cggm;@gmtapﬁ the gaseous mixture include

inert R}gbt ‘Jf"le ¥ Lghig! é(ﬁxﬁé’]ﬁm,agg o, Sl @R YoRAak "SR h%@fifes of additional

fred SiTicon ¢ ntal ni ng conpounds i ncl ude
oxiddnitsrseelr aszﬁide;NQ NO2 0¥ kNI e b8 inslyded inghe oxidant mixture without

depat et ra ﬁltﬁé’ %o%é%ﬁﬂ%ﬁ%%ﬁoﬁ‘ GARHK Xﬁﬂgfaﬁﬁdll?)f)ﬁi%%o is the most preferred
? g ot et r asi Oxanes and

oxidant Mastioyifayiy,chetarries gdsixitreasn apd the Tk {5 aipixuEs pgfrogen
and Iﬁye ). ;ﬁe%ﬂabép , e uQﬁtﬂ? ﬂf: 1?15839 ihifg cdﬁ%uﬁﬁpr@seﬁﬁﬁ%%seous mixture is

oxane. Sufficient N2O
maintatied amthe raslg@frgmlatjl@@st 600 noive Pﬁfﬂﬂrhl)oﬂ I%SWQP%H% agd mojgrefprably at

leastrgﬁyo $p?n L, @ 13(1%1 gy}éa{epgltaﬁl ?O(ﬁ@gﬁxh eﬂ'refgﬁﬁly Rbt é?éatér %a%rst)GO/pﬁn{‘ tafld more

sep rat el % to _the reactor,
prefqratdyiut greaﬂqethdle%ﬁ()ﬁemmp Retised quaphities of ylicn calptglawagprpes&'aﬂ gesult in

redug %I"{Etgsu&(ioﬁfn Y ds ROh ST agvaEelaQev@Pé loalARbu1GR BESIMhseautieRtionAvhich
oxane or Sllfl con oxid di ti onal Corrponents of
can ¢ae yasBloumalitynd exen |Pm¥11m cﬁ@mﬁ‘i*félrltl thegpatingnces such as
3 Lgﬁﬁ ge 'T-]l #\ésH‘ d?' IR laﬁpgon%fs BQsudi d?g(dnﬁehnd@gdlﬁr functionality

|t|e t1onal "oxi dants such as O2
suchNSRy NGB omliyd R aly heny fupetionplity. UBesirably, spﬂ)efugggoa%lm comprlses from 0.1

to 16‘}11’( c%ntvgftﬂﬁgzﬂﬂes% B@lérfnbﬂgyefr I P8 b RBRing GRIGCQE albdWelieved to be less

|on owever ubstantially pure N20 is the nos
hlghﬂ)r ceq‘:saflmlsfdl thavi aokere fullyesidiasel depers félsqeyy impaging Retsr Spxipiliy te §he

coatB %&eﬁlz%ﬁ]e %tdla}ep R KhyRGved @dhesidn ﬁro?érﬁééiﬁ & nfitiphé laye@ gith

|ra the quantity of silicon
consmmqpmu Mprcmvgrs'é]qtseqond lapie, eg]ggég)gg: exfent thy Frst lqug,a%ﬂfag'yrfzéaal%nse a

RnlohRM aﬂtﬁf@ft PR ka1 € fi i@ Bbnyh dFlsilicon nitride
Sma}lggttsl%ﬁ%gggppr% ar?gfurmre grle erably Iglt; | east 3500 ppm
funcginupl gwupgyr eat er t han 10000 ppm preferably not greater

th 380]8 0GQ tk%gn%ceﬁrlﬁ I Qe iR ERIADIHNAE p@Fer @bty iftifequency are
ppm ced quantities of silicon caont

spploaltp oA magnter Hosode Bt pie nbRa BB S1gY GEBER(Y BFPacing
bet\w%h :th% fLFIRE Wﬁ&j cduBMELRctad TIRYSWr deRsi§ABasB@b&ectrode surface area

eatl on can cause filmquality
exppﬂgd\@ethe playmed isi Rrﬁfeqahlytah]@as& b&@?rﬁ gmo[e@ﬁferp.ﬁéj At ]}e,ast 9 qwcm and most

pre@ﬁgffy ataf%lls\f 10 W?nzf hﬁ(ﬁﬁreﬂeﬁﬁls o8RG ZO@W/&hﬁilner@éﬂéBaﬁly not

or po ar_ functionalify such as dr?ng
gredtgrdian d A9 BY/ero x gnd mers predamablly noy erepeing c u}!he frequency is

L d fida6H8 181z] arfdanckPproRet: b[;aft eantl0&flz; and
me{ﬁﬁ&akﬁ§§?3g¥xn&@BR%rﬁgigra The r?esultgp y duct

prefgfably nobgrpaterdlapnt I(QX lsHz, raer pisfegARiNnog prstert qmn zt ﬂgﬁncﬁ' preferably
not Ff¥fEr %‘a&} Ad’k}% I 26erk A)BEA tottw@aydds g Ry T@nDED th 0,000 wats,

to the coated, | aye The
oreferba e | 05p O S 8PN 45 0030000 MHPTRFFAPRA0R 0 20000
vollsayer filmconstruction. Mreover, the second |ayer,
and to sone extent the first Iayer desirably conprise
a small but | ess than stoichionetric quantity of

nitrogen, for exanple, in the formof silicon nitride
functi onal groups. 5
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[20] In the process of the present invention,

sufficient power density and frequency are applied to
wanowloagdss ode/ count er el ectrode pair to creat ePamaS2005/037435

mai ntain a gl ow di scharge in a spaci ng between the

el egfr odge %gmg 9&%&% el&kr@&‘et anf g&mteﬂ%ﬁ‘ect?&%@sr su@fﬁ:%ik {oYachieve and

based on el ec surface area eﬁﬁose to th

sustaifl auipihle plasmp (glews ﬁﬁ@}aygebﬂ)rqfq;w at{eagty(zlypm, ﬁ;@}:eé)referably at least 1 mm,
and fl’éﬁfa@fye}}%{ Moﬁttha{n%stﬁm S 518 Berab B bt HRRE tha R i aéih'dYno@I preferably

n?; and preferabl not greater than
not nyyre AR 1P Evfe@ﬂe@miﬂ e prypteg elésitode of hofiriha plectRl ﬁlEi t %?famtef
elec tmaQﬁ)gfﬁﬁE(?‘MtB{a AfRfectdik S8R if 3R, 5[9 o¥¥ &b AinddAL the electrode and
requency is preferably at |east kHz, nore
countr eteglregdsipgir ate epeagest within phigh gﬁ)@el’m}lge( reﬁft@ft éi}eéegtr&(,‘ syeh as a ceramic.
The 588 4te ‘Jo%e%l?gted AN bdNup Rl b Nan%}te(gﬁ}eﬁta Séunteli‘ @l%ctilda@ oKétBer wise
nmor e preferab 1¥ not ¢greater than kHz,
supported lertlapowmﬁm thy esmirin oo h@cqaﬁfted %@Wﬁi M leasta portion of
the %ma' ofitbrdtQ E}nﬁe Sk&lE ADultBkléRsds. Foome ﬁﬁpés@s 3Qh#0 @f¥ention, the
, preféerably from 100 to_ 1000 _watt's, at
termg gleetpide P oagpion eeqrOISHe BB [VSTEE 3 HPGSSHalA 4 paepopdelectrode,
cither@s QRn &94 BeSolaiddd WiEths PRGIHREg Bﬁﬁd@@eﬂﬁ GIN ] bpgeu@eal The flow of

counter-electrode is sufficient eve and ﬁ
the cgrigr ggsﬁ}a@ngﬁ SR8 met@@q with the »l éqq'glrgggc)rate%né‘aeewgmtx,o éﬁe § g:érgiles causes

plasfha %ol%bmi@g E?odﬁ&% 8¢ @bte@bntb 8RShrfzbE BT tha BtbsRdtehticidal ty the counter
not fore t nore preferably not nore thgn 20

electipde o5 plecedos fhepllac'émgfroj Bp 9Ieﬁ@fle P A suiahle gop ispiovifsg between the
subs@xjag%c‘i B lecth- iR of BHAHAEs 1B &GirsOsiehearrRO A, B}hﬁoﬂﬂoﬁﬁnﬂ Qfitached

he counter electrode may be fitted wit

- prodyicts Ehe width of theespa is adjusigd g grgv&nt 1pwr%qpeof€ﬁ%6w{s of pqptaminating

gwghg ﬁmyguand counter electrode pair are encased

gh tenperature resistant d
as [&Z]C e rPdﬁﬁe@bly'Fheeveé‘tﬂ% P’f}tg? @tai EaSBIé‘X‘E’E?&{"@th% lﬁgrO%e or electrode
pa1r§s?‘ RRAH B4 aQlablepRRHR & htkd RNowiRg fo? Qh&[ﬁrﬁrdeﬁésﬁibh lo0 flélyiférized
her w se sup Rgrted in the, VICIn of the S 1105 m/
progyicll dpesirably, dhecigloc iy pldbe & PRsiE Hﬁ% eX{t PPIES ?t Igast about .05 m/s,
morB felfdratily Sfledsi ot (AR, zﬁﬂﬁiﬁ:@ﬂﬁﬁ@ra’ﬂy at logst S808C0.2 arke awditeferably not
counter’ el ectrode. For. the pur IS in int on

ft
srecierdhanabort | G e PRI PO AP BRDV St pisterably
mngﬁﬁﬁfm&pﬁ@mkmogyselectrode and a second el ectrode,

ei ther of | zed with t th
op p[gg] t e4\§, eé'lélp%lflqrilg delﬁ‘it‘%gfr Seirg&eR S‘W%CWQEWQ’SFI%PE%‘ ora 9lura11ty of
conf@kibé &%m%ﬁ@!phfkjﬁ%ﬁﬁﬁleﬂﬁsﬁphﬁ %hiﬁafrea&ltofr Bquifped plith Sifficient gas flow to
generated 1 n e VI ClLNnJ ctroges caus
forrB R sablg pbigp?wgq:q @gglzﬁ? o]a'ﬁ{efa%[ t115 8leﬁ’5’§8 & h(oﬂaw 8}:1?%‘1&%?]%“'“11 a conduit
SupblyR eheQforkine zﬁsullﬂﬁﬁlfe&h@ugl dna 6h@bretoPertil ikt @ﬁr%e thereof Thus,

electrode or ced in e VI n|t of an e
the&amf‘paswhg ak?tg)&ﬁ’zreg% touggs ‘Wég}?f% ‘HE% }"é‘}“g of the

sin@&lethéif oﬁﬂnﬁﬁbfe%%eﬁtrs, Rkt héa@ dﬁaﬁsuff@d’e of ﬂh&u&tter@lecﬁ*dit& and past or
carrier grodu ts and un éﬂ product hem
onty Y e GHBE ISP RRT SHFS, SAT FRE S ot O e

for%%ﬁx? $8s AP b Sitrids waatpwsmuranasng dgpsiion pmm,cabmddynmml from the
Preferably the Floc

clefiain gt DS HE e B B PUEBPAle e Syl f reducee
surfabédefdttseind Rhgrotldatdiarity Sn ﬁ‘h@re@ﬂdngfﬁlhovm ng for uni f or m

dep03|t|on of pol nerlzed Desi ra

Vel B 1y Brmt pvY RS et o B i Pre FEY PSP vgion
typRhlly l%ﬁﬁtts rﬁ@ﬂiﬂw@ly@&aﬂdoﬁtmgﬂbp@nw &f the abfaye afithd exbgtate. The term

about st. prefer

cortog gt e b Took B SRR e B8 e Fo e,
nore preferably not greater than about 500 m's, and
nost preferably 6
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not greater than about 200 ml's. [23] As defined herein
"electrode" refers to a single conductive el enent or a

wohoweaksdey of conductive el ements spaced suffi ecemskons037435
apart within a reactor equi pped with sufficient gas

mor%rgi;éﬁ-e %balft ﬁﬁgbﬁgé& Iaﬁd ﬁ%{:@eré\ﬂf {1} 1&@@89 géﬂt and a haze value of

ectroels Oow or e wth a
preferahiy mttgreratcr thew pd bereant, ntokreproforakiy mgt gge@f,erﬁhmﬂme@enwr@a@qﬁt

preﬁ?m%%t {e?thﬁﬁ?gieﬂa&ﬁ b 1ctapcqar fsftl?ectgtlcs gﬁf f?]tuttecir [iMeSattetdd Sight to

ast t ectro ers to OW n
the suimrof trgisnoiteel-wiscattened anhraeslmttedﬁsqamed/hgw fﬁ2t 5}) drﬂazp fpehe ratio of

ﬁan%ggésggt?ea?mq%é@g Osuﬂu léct%tzlllgrl & e1‘c|te :]gﬂ% Z[Wg?e va utes fre H&%{mﬁe‘a a@cordmg

toASDMSIDﬂ@(BGQIO be coat ed through one or nore outlets.

g[gmg Stf ﬁétﬁ gplsfegslj?nefenf glé) glgfl)lfies%rga%ﬁ: dafoh mmers 19 any form.
Exmﬁblbzafbfe;dbmtee inichukle ﬁlmmtkdstsa fibbre,cind edeencor nbrlnwoml fhlzncs bf

t bstanti al | 18 .
N R TE Y aN T
m1xﬂuf$ bﬁ@th?gzieml pmaylerteyandn)r & Bgs a-elsfih, tpolystyfenésppolj@jon@esapotpesters
mcllgﬁlgp re{hy en% {epﬁt?la]?fa {)é‘olcyaéfc ic %.ICId QX(il %&;b@l%%?%%qhﬂ%glk{? golyacrylates,
polyﬁie&ﬁéryb.&a,t dnd intetpgipsers efhng |0f thh erosomdraemplofedtimthe foregoing polymers
A prte erra(i sut Ist;rebe 1-|s: gglg%eg (‘.?Hﬁtgeo %& lthe%rh‘);#f%’e?{th rf{sgecrtg)rq?e ﬁ@gttg{e is meant
any hatesinl ol’@nypmsxmﬂbngtlnmemm@ﬁ@hearm% thrpkﬂee%@tm 900 b‘@r()c]em By the
tern}/ gﬁ?j:g%ginep; gf i %%‘rf 4f z%t des%%ﬁi gtﬁ Fﬁ"dﬁ? h@@lq Qtlﬁ%gss from 0.1 to

era grea per ent, nore

10 ¢t df B talH yndestood) rtlemtke rforegmmg sBugeesway somzpmige afagtinate of one or.more

laye? eers%r?le%él (2 ﬁle fegttro?é &0 %P al:l'd ﬁ’l@l{l Eq el dl%:l% bﬁé\l suﬁéb"i’{]ﬁlgt&lal such

0 unsca tere
as weadn p@f)eri metalsctothi cﬁdmldnsofamt emmje axetdl or metallmds, exemplified by clay, talc,
Slhcg’fa?lfn?lg]?ié}rlr]i%d R ?@l{é’at(gts ger: él%&#:tor o?e lg%e‘r%%ﬁ%lﬁﬁ%/etr F@uc'ﬁf?é bihs a
comipbiEens off dnk edmbnegatytexs Whiethe pmaisel é@t the expderdeprfacq @fithe substrate
accor di ng 1 a%lché Bﬂgegos 97. [25] The substrate used
COmPHSE HE °pf 8§ee°ﬁ% i'on includes organic polymers in
any[26pr rm%[lgElyahpfabB' e fisstilapdr (iateehangeatly besein rdfereed to as an adhesive
layet?)nl% a ?1%311 Elfr?k%ﬁr o thega gug X\@Xf?ﬁk t%afe%?clgm K‘Q%’oﬁl%rif\glngﬂ gy #f washed or rinsed
to r¢nadvg éd}rblgh ma@rlakfojrg/‘ghﬁ @pfdce ﬂpgt; dealmblya@p @Jrgan@mp(gﬁqﬂ by application of an
[ eth
1ntermed|£1alfI ﬁ}l]er cs?uchl as g%éé ?@%8 gfé{a?g‘%{étaqueagorﬁg?ée g/fthcﬂlt %aé@enet ;cosalter surface
propentdds saiihrag umf)cettotxg/ﬂleqinergb,ewé}ght hla¢tmmé>eanpmilzynea@tyig@n, acother
che%ﬂ:lgl c?rg){h s*?(% %%a?rpgnt L& cﬁ%tﬂ@gu%c% in Hﬁlaxé%ﬁ%ey&f%tsﬁﬁon compound.
acr I nterpolyners of an t he
rmn[Zﬁler sTlm‘an&mjdeldlslpmlpﬁéﬂ}f adﬁlé Ongsemﬂ?;ﬁn’eﬁt@teﬂcompﬂsmg
lL4C 8P of (meth)acryli
L T o e
ac1drancb¢qpa1lym©ﬁc dmy/ams pf thelforagnige olymensjadditionaHyl C%erswg 0oge or more
d%ﬁbﬁﬁ% hel S
ol BSARRSHER B Bk l, By AR st
hydltxwarblygesaari bﬂpcwlb@ékyﬂ ¢smr$ Oontainipg fromdrip 19 garbanstrpore Preferably from 1
to 8bcarbl'cl> §1<§1'1 e%gr ttopgtHi%;ﬁlg ];e%rx%ggét&g n§turdb' Bﬁ@l@%laﬁ%d
m fi e or . mor e | 'ayers” of sane
memylnutttfaﬁma@n tln @cidgtmm sich polymess maningluidpg Pmkym@zw qomgpgymer,
espg 1!115' d?\lflalén‘rf‘%o s- fg’)ﬁhfﬁ corﬁdﬁ%ﬁxela(?efg}?éaqo aPGOs rlmkéﬁaﬁ@l&(meth)acrylate
croth, 616X 0 or nore nmetal or netal
exerrpllfled by cI ay, talc, silica, alumna, S|I|con
nitride, or stone, as one or nore |layers of a
mul tilayer structure or as a7
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conmponent of one or nore |ayers, with the proviso that

t he exposed surface of the substrate conprise one or
waonnws/avsgani ¢ pol ynmers. [26] Hi ghly desirably, PCnAIS2005/037435

first layer (interchangeably herein referred to as an

polyrﬁggbe lleéé’s éckalfysinc"{’tﬂg ltﬂe%ﬂé(n{év\g%ﬁsg‘lété( et Mlﬁal(?blﬁf)lfs ae%ﬁecﬁily

rat to"be coate be washed o
alkylﬁlieréi@élsta@d pelioikelenvelseddn material fr om t he surface,

bupasflesirhap): oﬁgtcro?slfﬁlf(@% db E&;ﬁ%lﬁmnaﬁgﬂe}as?tcmﬁﬂ&fhard
an i-nternedi ate | ayer suc s a sputtered netal = _
SegMERtE prammnzwen@ﬁ; regwas wiohias gels, formad hepalymeizatione ncliding gxogs-link
formPig %BS:Heh%oﬁéJ e Ay UDer Bipha Qs mﬁn&iz%&mrog&uoﬂgv Olné Bfifable
ctron eam ozone, oxygen, or ot her chem cal or
exampleyof isecki reackiemeqneiions inclee nalymsrizatien 8y niepf sequentiah suspension or

emul&BS ?&%el@zfan@n &Jnhl'h@ﬂl‘r’co BM%&QM’[G[ %oUmJ Ig@gxﬂeﬂfé@n@%hgﬁ] diffrence in
par i cul arl Yy ad apte Or use wt substT at es

chemieshpy nbsFipR) PRREFHBOIUG BRI heesultinsgelyarer lspkshomorgngity.y$ych polymers

are kﬁ&\bﬁjm tﬁ@&?&rﬂ%&ﬁmﬁ:‘allﬂ&a@laﬁlg a@xagﬂ)‘fes %ﬁlﬁ@ s@fuentially susyf)ensmn
acry ic acid , cop olyneric derivatives o

polymm@@ giopylig6H polpmers aﬂﬁkxl @aﬁa pf aersdis pd methaggylisrside Sughppabymers

can &%X&W}" AR R SOIONGIRES of é’c"r)gﬁla)hd mﬁﬁfl%&f a8 ?ﬁﬁlﬁ bsnt&hing 2 to
Jacrylic acid include the hydrocar

8 car, @p@@nwﬁgo Altxy perext, @referainhf 4 hg peyoets rﬁsa hﬂlﬁngmonomer in an

aquee;@rshg,@ﬁamgrﬁae&u@ r @B@&@A@hmmg BihdmdrQs SbiC & foHFnctibna®8sihpound with
ester preferred esters include

an atiilify yq %resswngtﬂee aéhfyé a%ﬂﬁ‘ﬁyﬁw@bﬁg&svllﬁﬂ%g mpnpmeERre #lisyjene glycol

diaciS1ER siRBlaY BRYRnd BYcol MEdrUER aRd £IBAHyEIE guy&ﬁ aiaeryramm g{méquem
éspecially a divalent, cross-link fo

,pol}a@prgagqarpg%ge@,énca%askgg g@gogppgﬁ;wéé to4 carbon alkyl m%thacrylate are used such that

the rli4 PG tHBRLYINBSS hard teR e SR E Shifible)mul t
erl ncl gggl&lt%ﬁe di (mlelth a%r atgr Eﬁ?ggras o?g?(glﬁal clo gl énu sifying agerts

and fegadieal nifjater gy usHe S@W olymeriFap 8lsg etaly ke )“@?‘V’&S&f

copoﬁ}%&hzﬂ%rﬂféraﬁcgﬁibﬂﬁgcrﬁfc%ﬁk | 1 REhnipN, Wﬁ?&fhl%o%@%‘b@'a@ﬁ&ery,
pr ef er abl nprise hard segnments or inhonmpgeneou

croswgqeé Aaly( aﬁixbwrsa%tewlvgrsec% laraﬁé‘&ml‘f}?“ri’é?%‘?r?é? prEdem gty methacrylate

polymBiC bptibinAy Soh@ifiSnd thikr dnulis egacpﬂatymmzoadcido BiSmethacrylic acid
especi al I'y under  bi phasic %nerlzatl n_con

copoRHErGts] Db i ISP ENGE G (o PELRTE D LoPs L3S, 12,205,

3,415,794, 9@84,06Y, XﬁH?ﬂl’Z}aElﬁﬁeMwhb?@ of sequenti al,
nsi on or enul S|on ponnErlzatlon condltlons to

Sufégﬁce I prefesied cbrdime. tRegrRIHS ISHSRA h g PECEsS Mg ap alyasion

resistait 8 ijmeﬁ & a fin RRYUSL 6Bhe ﬁﬂﬁﬂ&fctsh&&at@ Weforeldp @fterthSlﬁ)atlon ofa
resulting polyner |acks eneity. Such %§ rs are
lamigaieyyih pihet rodyragric makraials o Rivisraila Fic] a8 grpfiopieaistatt coating Sapplied as

a finkNEdpUAl§ cReSURRHdicH, kiéetSd SRR ﬁﬁfinﬂ@ pR&YessTERE Z(ﬁtdsd product may be
cross-1inked pol.yners gf al k esters of acr

ther%@?w&wm%fogﬁddm SeriRd Hupsp f@se&aﬁnt Brerpet awu%%‘af Ry B
operhfidnS,tor 1RAE41EdE s@N BAdrcils B SiRfaneh watb6 )t lds€ oPdeipfdAiidM oNghe abrasion
an al kyl group containing 2 to 8 carbon atoms with 0.1
resisfagt epafidd cent, preferably 0.5 to 1.5 percent,
Cr@sg- | iThki Ff&eﬁ@@t@ﬂﬁént bded adhp@@uﬁ@abiasﬁms&@mt mtm@dam located

The cross- n%none f unct|8 h
in B LA UL PO EERDP 9Pef%edc‘+ns§rsan1bmk giqgppditions. The
proca&; iydRtded abhtirlodgHefe ﬁé@ﬁ&wuh@kfm@nmnm@ﬂ@ & vadrkisig gaser the

ycol diacrylates s as eth Iene co
use Gistris VeSS RO ) legreay ' Fegbes inf sa?bi B Gaing o
alterB@InyoTed Watking bAsomPEstionl PEF@aSY, Mg mummia flownef vadrkidg B
4 carbon al kyl nethacrylate are used, such that the
resul ting polynmer contains |nhonogeneous hard
segnented regions. Suitable emulsifying agents
8
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and free radical initiators are used. Suitable
pol yners can al so contain mnor anmounts of
woapwlnssssi zed acrylic and nethacrylic acids. POT/US2005/037435
exanpl e, a useful polynmer can be a rubbery,
(inclfedif &ghﬂﬁiﬁ@&h &ﬂlp}zft(tﬂ' &a¥tier 384, Ykiddr indlaBREd &Es FrBma 0 to 5,000

ase of a predon1nant|y nmet hacryl ate

con | nuoy
cdmew#ywemn @5&?@%&5P§meontalnlng m nor anounts of

aciy]at ey saiedb¥d dietrédel gdoméiy aﬁfiﬁtréh%F ¥dsigh cﬁplbedemployed 1n the present
copolynerlzed therew t Such polyners are descri

procesgy Ferghick pubgjbesssuch asssé;get glggarlalg 1t Gy bo desirabje ﬂmftsboﬂgtge electrode and
the c%uﬁéﬂel&ﬁgde 1RN6kafed bl the 38ne AMLIEhSRBARIR0 bé &Q}ed' Pladina created

preferred enbodi nent, the invention is used in %
reactipredists FrPE gt otie the PBfror eihetubitatq altenpspipgby g elgetrodes.
Exhdus pr® FromhB&lea@ér akh@caﬁﬁ' n¢4rRRd fubsraRSuffade@nd§aB418 réfhoved from the

after formati on of | am nat e th ot her. poly
eleciglen o TSI cqaast BN pmAGE oot 1 it gt ap B8 Pl i with the
subsE A8 kiri@e b&forRRRItINE the dactdr. fIE Bc&lred tHRRBhAPR ofthe a&hItiAS corona discharge
extrusi on, sheet or fil cess.. .The coate
may be pgitted by ghee plrepagasttc el s ol S35, 88 e e

subsEeed, HRGoaMaRAstrbdd &d&b)‘é%%bﬁﬂﬁatﬁé’bﬁffﬁ@fu@éﬁﬂvlﬁ@h he taAvgt Ot MPstrate is
op eratlons or lam nated to s

eria
SupROUIA EENEATY S PRI O e PBIS oy Stae T MO e gl deo Flishty
des1fa6§/| &b ?{]ééﬁdag ahd &@ntel é-i&lro??&?e a{c@@tﬁ $Ba ﬁﬁbﬂsﬁﬂﬁdbﬁdﬁbﬁeﬁca&mg and
e aprasion resista in
Orlel’gﬁi) 5dqse PrORIRIPYIR mgﬁtlbstrga fur%c gﬁzrt%i r%xlsrp}ge %@ aféer entire
courdéRilRRbdeAloiRmBIaRd wibstiardhdyibe AfovinE & peillg @55 cdnﬁnuous treating
operated at atnospheric pressure with sufficient
Prosg®t umetric flow of working gas or the use of seals,

vaqepm pEgtiSprevidtah ﬂrustﬁdﬂlbh abére appratss dsed iheaigieg out the method of

the ér%gé\%{zq%?lﬂlgzvﬁgg% ﬂf)g gtﬁ':ltee %Ef%ﬂa%g%%glﬁ ! atrea?ggnt compound (10)

s géﬁ@ffamoﬁrl fhe hésawaed oﬂ&QbJﬁkuﬁ@i Wisild llitﬁllld(d 04)Qf the g@aﬁmilicbﬁ: Gsmpound,

npound, carn

carff B 0P8 (O GOB IR B ™ B BREEe PO bSfore ransport
to tlﬁ:%[efc&@&- (16)3 The SitblerSud (tl@haln& tl&l tﬁ&h&eogie (g3 dﬂﬁbttheyorgmﬂsﬂlcon

eact or. desi I.gn can 3 Ore ro
compic P RORDe FETEES ISh e By aE Tafe! Bt Mgy o
elec8d&A@6), ﬁl&bthﬁ)ugmaltleﬁ @), WHich £¢ 8picalbdia tl&l’fdrrﬁ bfslis@u hdley or the gaps

el ectrode b on t t he. sybstrate
betesn BEERY Bigon PR TS YRR Bt e R a gow
dischi¥gé B@@Qelﬂﬂé €ledtld@e @ 8y dnd @i dlintélstectrudesd)ntvaichistaptionally fitted with a

pass b rodes ust ts f
ciefRolest e liiiode Gateriie lioh DS ALY AR "y P P] Bt Efgtvely bo fited
witlsPaikleattit yleé@f(ﬁbtellﬁbvsfnﬁﬁ) tﬁetfig&re)‘ﬂ SbktrDo@8) is paspeiravhtinuously along the
cont act t he a or _ at st the.rea
it $ 30 ghohent o e ltep SRR ST o, Attemately,
the Bdk@4tE 1EthxiHlé} Gnaly beatfaemn@me rdtﬁtn@esnfxoe of tht hkeatedda,p e of
the_resu corona char
i g MR R S T S R
povalet-fred-6H: subdwnﬁﬁll@l‘ poWhSﬁdeahé {Sl;efdretbday a.’tmptlt?ﬁ]ly ceheichsmcat crating, can
be. onductive s he tar
be @bt e i i £ s R e ed s Bl fsnton,
opposite side of the substrate fromthe el ectrode.
Hi%hly desirably, the el ectrode and counter el ectrode
Ex Sencased in a porous nonconductive casing and
or i pa| ed Théineéaise isffirther HustyatdddytifecfoBariag exampleghat flzmbl not be
gﬂﬂi caat e Elth%r the substrate or the entire
reg%r SR QLthe RIEsC IR ng t he substrate my be

movi ng, especially in a continuous treating
9
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jjrocesss. [32] Fig. 1 provides an illustration of one
apparatus used in carrying out the nethod of the
wonrem®aesss nvention with a flexible film substratceuskmws/o3743s

Fig. 1, organosilicon reagent conmpound (10) is

generated fromthe headspace of a contained volatile

liquid (10a) of the organ03|llcon conpound, carried by
EXMEMEEFGO?m:nM' aphonpte SHPEAE headspace and nerged with

g@r ﬁ&%ﬁst&ge‘}g ccg{%ti%iﬁ atzpafyﬂn%np&tgaﬁaaﬂwpﬁlﬁhﬁ tgrt aratus

e carrier and t he bal ance

subsfdnmallaf ag Hsteateddn Bigi 1.i B@rﬁle@ orss arfpoWEDJuPp 2 “teﬁéf Om Corotec
Induﬁ-hgsc Fdl 06k ﬂ%ﬂl@i“ THES 1pﬁﬁﬁttlb gé4 (g@EA Yith & gJSQM&fhb&!?e th&@Sdharge region
et of el ectrode , through qutlets
whlctlzmcts mhwerkumges in{p spade|bptwean g h@maélv dispesed plpqtrpdgpnd counter
electj&l(aleqﬁ cfin Ielé%th Rked 9&)%{\@ gﬁclﬁrggleﬁeaét h#))éss‘ﬁﬁe éﬁgﬁ’t Bi/é’zﬁmospherlc

enments. wer IS app I ed ectrode

(1.0lRaxt Bhegpogglenwpply dcidivsige t%@@\m émprﬁﬁée enecthergyg % i’éﬁha%d The
subs{rg{g lg]sc‘sgb';g) ‘? 12l o kiR aF &ﬁilﬁtel( agt)tvodé’\iﬁdqg‘ro'tﬁed%ﬁéaﬂﬂﬁé Hi¥chbighk &t at a

ectric { It is to be understood
uqurmvtet Abe mtr&:qppera@s tley %ﬂr@el aRosEherisPARIIPERY be
36d Wink BuRe gl 818 Ee[rb&laélfﬁﬁ\cﬁth(aﬂ@itsk&m phil(0t1188nm) which is
f| ure). Substrate (28) is passed contlnuously al ong
washe avithireqtlanektp gemoxg li’iipu(lﬂﬁ‘)b“éﬂ"éew&iﬂléﬂe‘\ﬁ ¢ [Yapgraus
tetra%ll) hésRicte '(?E@g)qle&éd ®114b 6O Br RifaEEhyMiQbMSe-(TMDSO) at 20 °C at
rnately, the substrate, if flexible, may be o
flowptesef98 standarden’fraingle (Segmsis Aisperesd i 2 etpmn o e g Q) at 20 °C
(for [‘L%?]l 4g§md @ﬁlbﬂﬁ@ With 4 bRGAC IR al OQNQC&@X 86 ehtd HFB0 sﬁmdard ft’/minute

e or silicon oxide coatln

(sefig} (Ssizﬂé%tsm) Avdifiopd i {3ies Na%lsa%eﬂ&faﬁﬂdgat ot 2afe 57 5000

scen® Pk Rk b ¥ndb, aMDID NS RAHRA gasQQcﬁEﬁeﬁGd diétly heo thél@ztldziny w1thout use
deposited onto the surface of the sugftrate usi ng

of a lase 5850 ghera o TR eesch i P LSRRG G i o8

m/s. fhéc éti[);tﬁ?er is bdated 9t £ @dpBHtidirateREedtad tb @Wv[é@ a QXEsHR, Smédigloptically
shoul d not be regarded as I|n1t|n

the
cleat igbps| BrPEai R on A CHRIFBHE PR SEPBGH S Sabl operaion s
reack? Hes@ls@rd Rrlainfd RURSEnate is coated wit h a polyneric
organosilicon filmusing the apparatus substantially
as illustrated in Fig. 1. Taded| ect rodes and power
supplry arg obtained fT n1Lorotec [ndustir i
Far ni riﬁlﬂo‘n l@WnCUPH@“@b iBAkRe Ops Qé%nefaewlflﬂ“ Ratg Gun/min)
i nlet e Thegggscharge rggdi on| whi.ch [injects ple
wor Kimg, gas T ntor a spade begween anyertjcally dpgposed
el ectfr %ue and RmER e grectfode [0 cmin Tengihy.e
| ocatreg,apove a i stharge ZQne af g, @ressure shpghtly

abov (glubphcuhb 162 KHa) The PpWelr suppl yolgS
adj ustegd—+o—-960-Wo pravide_a non- NIgT F—arc 14
di scharge—TFhe—stbst+rate—ts—supportéa onm circutar

counter electrode and is rotated beneath the discharge
Z 0 np7]at As mﬁ}'/ beosern byadeferentéie thauesulte cantpeadan Ueblé & much faster

kR B P SO 8 i

confpated ¢®tht 8sewthirwhi ch i s washed wi th nethanol to renove
i mpurities but otherw se untreated. Vaporous
tetraet hoxyorthosilicate (TEOCS) heated to 140 OC or
tetranet hyl di sil oxane (TMDSO) at 20 OC at flow rates
of 500 standard cnB/mnute (seen) is dispersed in a
steam of a carrier gas (N2) at 20 0C
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(for runs 1-4) and conbined with a bal ance gas (air or
N2) at a flowrate of 30 standard ft3/m nute
woO0derpog68. 5x1 g5 seen). Additional oxidant (aPCTDSMOSH37435
is added (if used) at aflow rate of 5000 seem (In
CL IS 5 and 6, TMDSO in N2 carrier gas is dispersed
iTectly into the oxidant wi thout use of a bal ance _
gab) . Therwesfeldepgiting wddyoroftaplashe polymenized, asgasetilogens, siloxane
or sihtcgn B)Q&‘? (?ng@&lg bkSe bfand aHﬁ:tpggrmteﬁc §Tb§t1ra$e b TﬂﬁOS%HQ% ﬂr@srsﬁ‘re glow
I's Coated at a deposition rate selected to provide a
dischang fleponifios from klgascoptniztird omprisiag 2 sibemmi cagtainbg sq@pound andan
: | L o ¢ determned after
OXIdagﬁggﬁ%%&%%gdr %ﬁagﬁleic)s r eacglﬁ%%?es%esul ts are contained in
Tadl e 1TheTarbdess of claB | whereireifie grscaye Bty iy RipREFSE Py @ompining the
silicogqgntﬁiﬁﬁ%lc&ﬁ SR04 A] B6she i WIARI i€ thbn dipGRdiPSbince gas comprising an
eposi t ron Pates can bé achi eved whil e mai nt ai ni ng
oxidambnsi st ent filmaquality by use of N2O oxidant conpared
t o?t he 4§ prgées fe1fth NoMB whireinh PERGR Sontdifihg S6ARULA isRBmbined
a Tayer of a plasma polynerized, organosil oxane, .
with gitlogonenaeric gassind! ilisesised it dfealanqe eASCRBPRE A DEfogghand further mixed
Wﬁhgﬁg%gggﬁpolyneric substrate by atnn;pheric_pressure
glow di scharge deposition froma gaseous m xture )
CoHpr i siThgpracess of aap Anecefirlainn | -A yhes s brnkron feptaiping compound is an
' , Characterized in that the oxidant conprises N
mgmﬁéhgéﬁ%he process of claim1l wherein the gase
ﬁle

us. .
ni %t ur e The piopespefcdaimdywherrimiha PrggnasHexags isit hyldisiloxane.
containing conpound in a carrier gas which is then
di spersed in a bal ance gas conprising an oxidant . 3.
The process of claiml1l or 2 wherein the silicon
cont ai ni ng conmpound i s conbined with nitrogen carrier
gas and di spersed in a bal ance gas conprising air or
nitrogen and further mxed with N2O oxi dant 4. The
process of any one of clains 1-3 wherein the silicon
cont ai ni ng conpound is an organosil oxane. 5. The
process of claim4 wherein the organosil oxane is
t et ramet hyl di si | oxane.
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