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MULTI LAYER CQATI NGS BY PLASMA ENHANCED CHEM CAL VAPOR
DEPCSI TI ON Background of the Invention The present

wonuense4mn rel ates to coating or nodifying a seosUSa08/031456
usi ng pl asma enhanced chem cal vapor deposition

PECVD Iso referred to as dl ow di scharge chen c
QAT CEDGHEDN YAPRBAPEPOSITION

at nospheric pressure conditions It is previously
Back ﬂ@1&ﬂbgpg&ﬁ%nthe surface of polymers such as
“‘b% yolefins having an undesrrabl%EQOMIsurface ener gy
i n Bharreseninyerppiedatesrie captipg axmodibtingsiupstrale ysing plasma enhanced
che@ggﬁédpgpdegf)s@% (EEC‘VITU') OGN RARDOR] dsioRRy cﬁéch@rgé bl% i1 vapor deposition,
oxl1 de er polymers, such~as polycarbonate
undhaameospéemc mreFileRF heer AisPlicEd prassuse @reﬂltlp@s provi de
i .
drisds v iGARRB R o FUE} 8D ERrack BATRRRs AR a0 i Gfins having an
undedimblydowiserfiva prpegy iwrorder todmptpviediia sitfadevrettabitienor adheson or both,
throu%% Se tosﬂm? rg%l s(eflrzc?)lnteogﬂgigyelt Qﬂheﬁﬁ?}f% %Lrénﬁ 'élsa %51% aﬁﬂﬁate have een
smib@ﬂ}cmediﬁedug oaded tywevide mfprcafeé chémion resistades, e@wp@ndrgas b@rrler adhesion,
. ectin e n
antlg r{%‘%%eﬁtles gabtr }ogzésgs‘?agr&?ﬁﬁtlﬁ &ﬁs&ﬁfe% %Caﬁejtla%c‘f Qgrragt:f\ieg%déax
carvise Pargraw 57&;0@6 axnglmha@dlntwettabll@ anfpadbesion prop@lessd Polyolefin film
can RG] LR EASESE HHER A BRI PRI B o
cordnaelidchapg at amuzsabbmrpmgeewshfypresqmee Pracsilener @ ehrdén mxemd pn oxidant.
U. §J% {enpg %ﬁ@?ﬁﬁghllsau ﬁ‘l oc@&%elréin ng’ggd Er%je fol OF Fe? ual air was
requi ri'ng’care A1 on 1o ent fires or
predent dreing dre cofong riisph,ﬂm tminrfet Jisa emtwousu the plvefprérrrt silane in both
rofddhi 595 ré&cﬁ dubfiadnGuly RGEnSLRAURHELRE S AdGant fires or the
P

tus that denerates plasma di scharges in
ﬁnmﬂhh@fmémmwm¢ﬂ@ﬁﬁﬁﬁt exci tation node or a pul sed

vol b@ﬁu@f&% {03les9 ae a Jﬁrraeﬁsreare%teueocresss@ﬂeryaatpsgaﬁg that

a rough vacuuniw th worki ng gas pressures ranging from
genabisaplasga dischatissin HbQ ap iy regopanisacifapen mods; griapyjsed voltage excitation

moded iy %Pﬁzﬁat{lﬂ's oﬂéﬁe& B alrBEhiva Rt RARth wofkideUde freb s kanging from about

gases e ar?OO nitrogen and helium "oxidants such

10 @@b@;{ryg@ morr 41-100 ia). Npiaplepmpouds for gy in @@regﬁ@ng@uded inert gases
hkeaal? pﬁ%&éﬂ“&a%@rml&ﬁ%n@ bi6eh a8 8x 35%11 fablf NOENAS, N®! N, CO, CO, and
ra

uor onet hane, hexaf!l uor oet

3043 ond trepsing p@r@mﬂe suglepsy | fer hexgtiporids, fetisguorggfhane, bexaftuoroethane,

perﬁl%? 110%1 gﬁr'c &0 EFlands ak®suBbtitie@ 6ifHibd, B ickibrbiiRAd) silicon
tetrachl ori and tetraethylorth03|llcate USP

teﬁgmklﬁﬁgﬁﬂtﬁﬁs%y@§@§1&mﬁrocess operating at reduced

Pr egRpreA giogt dis16RH iaPebcadd oPédidi £ rdaaby Wssrﬁebk}‘éxt tiatifz an organic

such as’polycarbonate to proyjde Coabﬁ%@i PECVD
polymenfgb SYFh apcoly CHP RS PFIVids FOREH Diusiag ges gigrore
orgfihdsRES condlouRNARERdAR Guaslbsi &m&&,m@s&e@balebpemauy

tetranethyl i si | oxane and oxygen confai nin
tetrpmpthpidsilerease STMRIHR §P‘b??‘y|8?‘b‘rP6‘ﬁ“H@g ‘Pag%?é‘? 5% ﬁpé'ﬁs“ﬁ‘yprgm"tmg layers

dc

| forﬂla@wglaﬁﬂi YRR drZAGdrYT a8 bre@fbsQicoR B&ﬁpduh@ﬁﬂh&db@&ﬁbl Bkubstantial

sence or substantlal bsence .of ox gF fir
absgras[o4 PEYECR aTelTBuieerPaspd IIEE RY £ PIACEYHOR %lﬂr@apfesence
of :51 M ﬁe}%vf%f §220&8, fbtembly agﬂftﬁéhlelﬁétﬁJ: e@@ss@i‘b‘)@%@n Slmllar dlsclosures of
é ferably a st ol chi onetric excess of 0X

proaesg@sr 204 gPRASIETIOpISE (R WEEPTRRYUC PP SR B ﬁgl’ a§e29i81§ 57,3320,875 end

543 gge processes are contained in USP's 5,298, 587,
’ 20, 875 and
In WO2003/066932, published August 14, 2003, there was disclosed a corona discharge

process for surface modification of a polymer substrate, especially polycarbonate or polypropylene,
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5,433,786. I n WO2003/066932, published August 14,

2003, there was disclosed a corona discharge process
woanocgasdeace nodi fication of a pol yner substraPer/Uus2005/031456

especi al |y pol ycarbonate or polypropylene enpl oyi ng

vol atil e si]icone compounds. In a.tw ste

empeying valatdn sibiongromperagds- g F&ﬁlga}?&s AfYe S?P qieay%fﬂorwéuaﬁ @dheswe
orgﬁf‘og 1'11@5@1%9&%%% 'tétl‘aﬁl@iﬂﬁldfsTmTMﬁSU) %ﬁ&vé&)ﬁy‘i‘l@;ﬁ&ﬁioﬁ lo@ ] monolithic

ic silicon oxi er usi
Slhqoetoria’eﬂﬂwt wnmte@aeﬁhy&c&ﬂlembcm@ﬁq}%gvaa ﬂ@elpaﬁée@he opigant employed in
]xm?éJ% 5hployed in both steps was air. Summary of the

on The present invention provides a process for

MMMHMG | ayer coatlng on the surface of

n t

o I ASLTE L0 PRLER! Rl Aol BUIRERUEL) n

surfam‘qffranS)rgaglch)bmlp iswigtrate bapeansdfiateqsphegip @ressund plasma deposxtlon the
ma
s DCRE RS sk R I 0 ﬁ%ﬁ’é%%zéd
cleq.‘n,dhglﬁp ndlerept) lpsgapedilécob porapavnd pn’@rthq:supﬁam bireeorgrng meric substrate
v 5B Fels BASERURIT B RARRE Ll g rosiion
eagem quioundlarai dpitipsally ap epidarnt éh & Fiest stelf andrtherepfigr lgetéecmid step depositing
£ eROg) t i-al

o RSB BTSSR0 LA A B LA RS0 st o
saidsfinst layae by htngwplebricipressurd plgsma dgpositioroafjaieascous pixbreequeprising an
o P TR B RSB S SRS 0 rrnstion
reagelnemllt[ioand methe gaserfus okt sreadeoin dearsadndisiep thap ébige first step.

conmpou

seclt dpr}g;erergd %xﬂﬁocﬁlﬂéﬁ ?Eépr?;le?{% 1%1(7?}’&8% pgjrvﬁﬁg E%rroléégse I;Jrll greparlng a multiple
layan:budlgrmnhe surfaee qfian geganic pplysarip @nbsmt@w weans af gmesrhsrc pressure
plasr$J deﬁ&gﬁ%{é‘ 'ﬁllfé%te% Fpﬁlé 4;1?{::6%% {:J(gigp?{sglt%gﬁgésﬂglg%nafep@rﬁﬁﬁﬁ%?a plasma
polpmenizspiveticalypleas @tgaeosgilcas AemRRIPHE Of fhP dnmuiaidNg¢Epd. Qo the surface

of tflg§r§$:§19 g?%eﬁ IBEtk2d Eygan%ﬁﬁék d}‘)rgﬁué Hla%ﬁﬁﬁ Ele]fo§1't151§ bf a gaseous mixture

ﬁ asma pO neri ze tical fy ear
conymyinga@sirganes icangpjsenitad eptionplly %?Whma mei@my%thefﬁ@%ﬁr ina

secgﬂﬁs’[e}% é@s(ft‘?ngoer subfEntRN P @R oEm PY (Bdnd la§lb'11§ oFd ﬁh&mbﬁhde compound,

ric pressure plasma deposition
prefmabﬂm@h@fmpuhaswg%()y& pRiv e raﬂ&s?fi %%gee?ftsala%&t fayer by atmospheric
pre%]; a;ﬁgbﬂlald}é Sidwerd @ieosnidtutd doddprSin€an 8xiflank RET B EBbsilicon
second step depositing a substantially uniform

rﬁ%@&éﬂwﬁwbcond | ayer) of a silicon oxide conpound,

pr efet ablMb@frddetd o nul a Si NW CxO yH z onto the

exposed surface of said first layer by atnospheric

pr egdut Bupheadig Uef9osh ti on of a gaseous mixture

CONRYid $hiEbed o SRM0,and an organosilicon reagent,

whefein: wis a nunber fromO to 1.0 x is a nunber

f r omir mumkst Fow, 0-110i50: 3 nunber from 0.5 to 5.0, z is a

numers £ 5Me® fidmttro2.00, W is a nunber fromO to 1.0,

x'|sanmmm fromQ to 0.5
x’ is a number from 0 to 0.5

y’ is a number from 1.0 to 5.0,
7’ is a number from 0.1 to 10.0, and
the molar ratio of oxidant to organosilicon reagent compound in the gaseous mixture in the

second step is greater than in the first step.
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y' is a nunber from1.0 to 5.0, z' is a nunber from

0.1 to 10.0, and the nolar ratio of oxidant to
wonRg@naedslii con reagent conpound in the gaseousPaTAS08/031456

in the second step is greater than in the first

step. Hi ghly desirably the organosilicon reagent )

c onPléatitidesiiphilnihe arganosilinon reage sompoynd empleped indoth figpR ¢ the same.
By fﬁl& 8% 95@%@&%;} feQfknt &ﬁ%ﬂﬁd IRREOSL Ea?erpspﬁﬂﬁﬁpﬁhayer film, the

y% of ayer film ‘the process can

progse adnl }35 gq:a(q}pj |smfp|h§gd ip ps muchpy @hly&pgxe Qfgay)sgw@n reagent needs to be supplied

to tﬁg % 5 ir‘r:zf%ﬂltfog g€ E%oglﬁgﬂjﬁro&é%s Bey pHERldL&e tQ ctoﬂt'?nuous manner by

the d osition DFOCGSS
mex@mdcwasmg thmmada@bﬂow e dey inggl ofjljorns peepsyinjopder éa¥1$qqgtmue
for%{ﬁg élg’x i a§er£$ gfrpfoﬁ?ﬁg merggoo&lﬁ 8r glﬁ,eézl?erft 1QBrsP &ﬁgﬁ%éesg Fhay also be

sco I"nue ayer and
opeﬁﬂédlmmgﬂtﬂde stepsew nE g ror gum@rq@em depesjtahestilnifiver {he @mg gXposed surface
! r
or Yy kBO 5 BREAR! 65 I Eb AR RO, i
congiositian eltaéd ¢dnsmsubly tor seng-coutgtuovdipnthraighdns ifhelpawss torgupviske a gradient

witﬁig %1512}? d f m“ cthlegxl ﬁx#g ﬁ%%r §/“%g cro Eﬁsegla%gﬁtﬁﬁhus

Artere uous em Contlnudm§¥wd
conipdsidiog hauprlmdmrmt@mslctcontpﬂ@md gessassrgg adreased flgixibHityat the surface in
confif it BeGnpals P oy FOEL e culy A Blled hardness ot he
expgedlaiifficeor gani ¢ content and possessing increased

er i bil [t L
sub ?, gt n%d g&bécpﬁ?xﬁgﬁﬁ% ﬁfs@l ge% ég Qﬂ&?ﬁi arhc:%gézlglg%{pgo# comﬁound that is
mo}d@ﬂﬁ@hﬁmc Mmsﬁhm the WC@QMﬁBGTSSﬁHﬂ sexves as ppadhesive layer to more

neagly é%‘a s suéo 2 gr ﬁ%‘gés’ Eﬁ%%r%rahfc?ol%ﬁéf @ﬁbsfé QE&%!}%%E‘[M% in improved

adbesibe omm briutsiplet Igem filthe Momroreeti Aghesing ecrrgpoawen gy jusdndg dncreased

hy(f}m%ﬁ %gﬂt X?W%I?XSE({GCIIGQSCHQ{OQSHBE Absty BRthed B I‘léll'lirl’{ &?n-aposmons The
€ organic ol ynmer Ssu tra e, thereb

resulssgj tctmpvgltnon piavisieninettased rqelsiimﬂwstr@flgth HREPRG |pf>lappr@ama9<éymers such as

pol?léarlggnai!gb%:%ﬂé‘tg br métflgcrﬁgt@ @de Eol‘}ﬁl@ﬁoﬁﬂ ﬁﬂl&gvemﬂéxibﬂﬁir hfi€elongation to

ncrease dr ox content as as decreased
thecmamgmnwllm swlygc bradditien tbﬁbmb@qnamda 1ayers Bidprddy fabgpgially lacking in

orgyﬁ@ n{o?&ﬁg Lhd efe?dﬂ%pﬁ 'a%&x@lﬁﬁfc@i’lb}@iﬁé of M}ﬁﬁ‘@ﬁ%ﬂlo@@ BG4l Byer, has more

rengt re polar organic_polymers such

hqunatymrsmsges@@mwa%mwd shemiratiefistance s g R ReFrRgability;
gre%{jst%) 1Q}iﬁgog Iaﬁéi'é(pfehhéﬁr(/e ey 6he @&@fef RRdress, Edﬂghness and abrasion

resulting nmu llayer coating. In addition, the silicon
resigiaineRe | ayer, mhlch i's substantially Iacklng in organic
Bn@?b&k 65on AHahef erably is a monolithic S|onane or
IC siTicon oxide layer, has nore hydrophili .

pr oﬁw fliisan lpsieatipn phrgpe |aHPaF3r‘i‘t§r‘%§%’ﬂ‘ tk%%ﬁ?i?é?““r Iagﬁsgﬁeaﬁ?é@ﬁ deposition
pr g greased gas perneability, greater static

I'ssipation, altered refractive index, and greater
har @m@ 295 an YugrHesef thntiderruef b clealyds padhequnteppiegode.

Desqid Bl QNinfirakb ¥ th88lestodle with isBits @floitlet posisr at i on Of
one apparatus used in the atnospheric pressure

| a
depdis thinen Wpgwaien of gn; agrangenjent ad SepPeiet of dhe eé??fraﬁ?e qwt}st ports.

S | deny S%\’a Qgheﬁl% Eh Rk PR 1RNELIGBI RirSipe Ak GF EQflfonedts Bi-an
is an tllustration of the electrode wth slits as
appﬂmtusgior pesrip 80 atmospheric pressure plasma deposition process.

(D,_..

Fig. 6 is the FTIR absorption spectra of the coated substrates of Example 1.
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Fig. 4 is an illustration of an arrangenent and

geonetry of the electrode outlet ports. Fig. 5is a
wecehematdet dr awi ng of anot her suitabl e arrangeremusedos/031456
conmponents in an apparatus for use in an atnospheric
pressure plasma deposition process. Fig. 6 is the FTIR
etaifeddpas tu 01’3‘, SERVENHH) t he coated substrates of Exanple

. Rk P REpREnt bhEs éé‘ﬂfé%ﬁt@;ﬁ 5Qiny BREROS RSt appli

ofD%) St Sat es paten{) pl}gct |1ce he csént gn?s o1‘1§aq application,
or ppbh@itlbl;l refereend h%tp\plated’&tqbw mcomoraé%tw refgrenemin thefireantirpbe@r the
equ{ll%{eg{ ﬁ§ ‘%r?mﬁ ﬁ{ ﬁe¥ islsB 46 gfa?etd%g/ r@ﬁérelh@é) %gp%gigﬁy %Vﬁh I'Jgﬁéof to the

equl va ent versi on t hereof
disdlosoor gfoyrbais t@;anuqeefsena@m%gnaéss ped geabialkngimidgge eléb@@t U@less stated to

the cgngraéyé nng]:qlg’)c]‘f‘t%[(o% 8k ¢ czr)gfée}(tt F)E'i:%l{t] %{?hrmh Hﬁz.iél é;ast aﬂ%&{el&@{ ﬁe based on

weiglunt rary, inplicit fromthe context, or customary in
t he r d b '
E%B%éapn% ilerg g’r&e‘é tﬁ:ﬁﬁ] trfegrﬁ% ﬁ%cg#glvg’tﬁl%gﬁwl%gf %ﬁbtgimended to exclude
the ﬁesemabf angsidditienad gnfmposemoaten artpeorddute.tvdietirconugethe lsane is disclosed

her% g?r éc()) Lv ! %(rﬁ/%%gll)tt ahp&) ptoﬁgeigigsg‘ﬁ]n%ﬂ%% heg%ig (E:}]r(gjgg é‘se of the term
fcoim@ﬂangi mh)ﬂlnolndkeanytaddlam@ﬂ ddditive, atbuiant, 01a¢0hnp0mrm oulegsistitesl to the

d hereln throy 1. IS
confiay: Mgt LR tiar PRng Fosdlshy B Pk BBl Lldes from the
scopOsixny mb,ceaalmgas@tas@ram@ﬂteo cqﬂmnsmmramprocwure @mqpasg those that are

the t " eansi-sti ¢ ; i
oo L 500 11, 0GR forn, s o
proéeﬁlﬁtetrﬁ)t spevifiaally dstiteated ootiperh ditte, tergt ‘@, onlegsrstatad dtireewise, refers to the
. ting.th o ial to operability.
liste ersmgld%’bdgléﬁé%%tn Q?fa@%ﬁg g%ﬁ%xcl udes any
co mAe nsxdtherest thp teom “p;pmd@l@i ot iefarsto a§pb@ 1ay¢r@abstayt1ally lacking in fissures,
crac ﬁncﬁ] e%st %—ﬂgﬁg fiLglt%Bl? qhe Ty‘lﬁ leicﬁg H@foﬁﬁmes e&ﬁh@lﬁg gégtgrt tﬁg‘l 10 percent. of

nbers 1 ndrvi :
the eisclkness| of &s splhid kapis fmﬂlw ﬁlafacenThfaﬂtsnm Sabstansipksy wion*e” teéquo a solid

lay?rql%no' I tn{yaﬁ: Jkﬁgsg gﬁea{epthgn §1Q4q'u91 th 8Y F&'Céﬁ’l Qﬁh@ﬁ‘lﬁkl&lu}ryﬂnckness and

SSUT , crack
lackies d@’faﬂnhszes cxtrodios Eleset ek wear Phthe biskesty @%&@ §p4id layer from the

surﬁ%@e ah%&e&ﬂ‘%ﬂﬁ%ﬁ) oﬂ% Gefdks 19 Eorﬁﬁ:ﬁmgl@éoﬁ{&ﬂﬁ%'sat %,fastts&ﬁe §iibdrloxygen

from e surface. term"substantially
bongds urfctndmg mé/m?rls siligorpoxidsp P@lﬁpwé feshidgh ffolghigugific quantity of oxygen.

Thd & k&%ﬁﬁ) oﬂfpoﬁm Refefs (S ARouh® C%Qtaﬂﬁfg%ﬂltsﬂﬁfm hftone or more
maxI| mu tﬁl

_ ness and | acking deformties extendi ng
am@a@amioqlmmc@s apmatiegroursibopdrd dirpibidadesilisen Plhtér%lalp Pie or more
oxy%g@%{ & nifrb %Wa{m §H§ AR nddRgod B the sﬁlléd A1An, AXdt 8R formulas of the

conpounds contai ning at | east some silicon
orgemqsg@nn b@rﬁﬂscon eide Hiohepprosiires Rrepasid hepeghate sppfgigal formulas and not

mofe@ﬁ‘lﬁﬁfoﬂhnﬂﬂs | ess than a stoichionetric quantity of
e term"organosilicon gonpound” reflﬁﬁqrbtg
conﬁd}gm “bighly abareny” Yoedhesive {48 rHfa tohersyios ilm deposited onto

an gll %15’&81’1&%5% PRI inRbmBIMAHIGH Wikh LYo Dx 6 BEtee layer, which
y to the silicon or through qne or nor

mu&trlasrq:r equerpeiion depydot shpwiless phangigongisprariat HBEFW fell\aémneguon or loss from
thesslﬁi)étllag@u 5&'\7@@5‘ e dﬁo@éﬂto 'b@iﬁné Qfﬁﬂwétatsdléﬁincé be1o cm from the surface of the

or ganosi | con an i con _oxide film conpositio
boxbmg pateetbr Hdeast vhre&rf@n\étﬁs@ prefesaily #tdeasid Oaaingigyy ﬁ%lgbly desirably, the arganic

po%gﬁg HJb@trrat% & s@ssa poT}'fbﬁrbBﬁz&éna pBlygfé!ﬁM @Q'ﬁ@l’y@iﬂiyi)a&&late polymer.

esli ve r“ refers to a organOS|I|con il
de poamytsematmp@alaw & garereiPatRAPhEEC RIEASYE Phewe deposition of the

s1105)1¥e 20 \/\;(11% dﬁﬁ] b SIRbRALA AR pPdstifl idvedtidnl ERANOR 6 MhbRERvices
Fayer, "whi ¢

4
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mul til ayer conposition does not show | oss of

anti condensati on properties, delamnation or | oss from
woOhersg3bsir at e surface when exposed to boi | i ngPEEUSR008H31456

a distance of 10 cmfromthe surface of the boiling

water for at |east three nutesgygreferab

t | {
preyBusky diselosed iRy 86, KBPYP3I A6k b st il pbangimgi 203 19, 2110-
21 PA}JQ érgévﬁ(reo WPk 8 ﬁarrg@tnrgfaﬁsmﬁe% Ghe tgmgme&rrexfehgm &mpound is

acry ate pol yne sui | e appafr at us
sun‘pbpd pres Yappntondloatnasisea of %gaér(eage@rr@%n Serricinibipd an eleetpode,
pre?éraﬁl{/‘ S¥ Eésjsi'ng %&g‘ﬁ%@&% sﬁﬁﬁbe%t&'@écﬁ){&d wh&etalf)@asma is produced by
I nveént 1 on. Exanples | nclude t
eledevaldwbmewbqb\lu@lnthlg?émé%@d arqqumjéﬁlwm% Tm@mount of organosilicon

rea\é% %g‘%ééa{%g ?rl?ég be méér;%éﬁtb lsea ?fl HEW é‘{“{eg?%tgg 3?{)]09 pregsur'eltﬂereof or by

atoamaomtmsg $or eiciraploraganiosoni¢ domizes abfweratter mn’fbledl fit aplgeving sufficient
vap(o%I gpessu?e of e ?’géﬂl%g?%%r} I\%;d%lml; (JIO?lyWO%?i 3 hfe?el@feh ;a];.r% etﬂ@é?vmdance of elevated
telrmeﬁiftleesatbhtynety}applas@ thg authigwtightempersives ofithregasems agursf Although the

progf:sg éS[ errefrl 90 da% og%%?%%at %ten{ru V\@‘ﬁ:ﬁ@ lpte%sd?{ 2@?@03 umfersdtood that pressures

shghﬂgr abeve oz belowrbuepheFisd™ 2frska) rcodpernblyan wsill Prefmabletg emratmg
U AT ASE BB sty e s
gasufiwpgst fheeleetxalefs)-e, an ul trasonic atonizer. The latter

et B0 or AL NaeSH{cb b AL £ 380Rerh FRAUE orifouhior the

organ03| n reagen 'S pre erre due
forambi: ReFIIRSIE ).k vheztie 8 ané Rp drdgpendently daeh oqmlye@p,mrebs@hogen

hy(kf)h?)ﬁ aélltg]gh%ﬁbéafb?p o; @”P %&@%éﬁ?@l&fy, !nnﬁ 92 fER ﬁ%}n)@ tldﬁ@ Preferred

ocess iS reférred to as operatlng

0‘3“@3@“ @f'ag@“ mfemﬂﬁecorrespon%tortbe FamuladESEOBSY-s Phat
%S gé% g A kﬂgWthegm v %d@ﬁen@&]tg\@aﬁlt STRRRAES i€, ( hedocarbyl,

Preférably the operatin
prqﬁﬁrrelzls Gr.calkl, mostoesHanly ] ce GHTDA, enenm} ispendently each occurrence are

nuﬁaé@frpmr % RIGPRLAIG p%?‘erﬁ@%%@gostll%oﬁ gl c&rﬂﬁoqusc'éré ghac,.

ow past ectrode Preferred

4ﬂbﬁgﬂneémmr%G%E@QHGéﬁ#ﬂB$Wﬁ@ﬂ%E§’for use herein include
CONRQHAGS:: Bfididd & frVidadliRine RS df@Palaice das ‘Mlﬁ:h%a@’ bB Rkl with the

R, 1 ndependently each occurrence, are hydrog
cagiigas pylpr toenly ithe earteyor 2ddsd separgtely Fﬂ/@? Ef@gﬁobw Brgguce the desired

pro%lﬂgr that 18, 23oRERE brJah OB ESpkRind ¥ @6 6ifst Bler, or by mcreasmg the oxidant
or ganosi licon reagent cqQmpounds correspond tQ

cofcgRiaiion; 2 PAbRYUiORtgxane gr %‘r‘co{‘ Ry Faferiakgs (fmeﬁoné]l'ctygq Additional
rl\:lp@r{eﬁﬂs %fﬁe, adeDEERRAEE AL hYe reeﬂiuua@ﬁws ERAGEniBedd, héium, argon, or

drocarb referabl C al kyl f er ab|
carll?gq thigkidgyr glgtah@pmdgm ingclug ﬁ92,t031y ]H Qhé{éﬁtlﬁ 30 204. The preferred

oxﬂgﬁtqg 58REE AbRDMAREEEuS hRidishR 014a st ohhig bl dé(ygen with nitrogen.
preferred organosilicon rea?ent coppounds

In ﬂJﬁlf'kiﬁIS@Pstth?)Q‘lapﬁﬂé’Qf @)gdarg eppera Jéppcgye of less severel)z;1 {umted éeperghng on the
eage%lfha@lhbly e BFgﬁﬁ’&il cbf 8rBpouUinhy B¢ 8X1iz€X IPdeably Sthe quantlty of oxidant

in %re)%\g/g%lﬂw g%?@%@er@&%%n@ggeggggqal angan( 88 i/gh I qumnrgorfeipéeferably less than

0.1 ﬁ@l@ tp@rrcexﬁ ran@ﬁirg@@ p%&%lﬂle@i thad @ OI Hﬁler RAGHO Most QesREHM UeSirst step is
the desired ro uct |S

cogdrug’@ﬁ disthe sehs qnté% ﬁ%ﬁ??cPf 38 opﬁz@t f }t rl%tp ¥JF gv{gfsto odythas 9dvent1t10us quant1t1es

of'o L8 A3 Dghvbiagn10%d Sasknt ﬁ@t&qs&hf)ﬁhiu@ﬁke dfe r@%ﬁfrrr@trdnqrom the
oxane or silicon oxide material as the seco

sutreryve‘rng argePhee AEPUIEis bR IS BRPIEYRE: JREEGIXOH %R tl}r gbstrate surface.
BiB Sl RIMESS 6thBsredeht ih @@SRseohEhixtF is maintained in
:D%th% # CQ?BO%QdIOXIdemﬁ%UI{§%|e OXIdgﬁtS i ncl ude neet
2, B, NO N2, N20 N2G3, and N2O4. The preferred
oxi dant is oxygen. A preferred gaseous mxture is air
or a mxture of air or oxygen with nitrogen.
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In the first step, the quantity of oxidant present is

nore of |less severely limted depending on the ease
Woi200%/086d6ch t he organosilicon conpound may be 8RTAISZ®E/031456

Preferably, the quantity of oxidant in the working gas

(carrier plus bal ance s) is less than 1.0 nole
theprengedirin atrigaseS (paf, reddst g'isly pideast 2MWappug and lnmeeorqfemblemt least 500 ppm;
anzfgodctgre gali] l%ég bp(ﬁfo%ﬁaﬁlgla%lfé{?g{ff%c%t g%tepth%% rf% o npgfli&;l%g e ésreferably not
greateb dtan ﬁt)@()aiprra B@mﬁé qufntiins @B@rMslhcqm copngoyng! ipy ghe reaction mixture
reSHE de -3 I(Ifa atesrz)?%oa%qg ﬁﬂato'sftlbﬁ) %ﬂg glggat(t:%dtlg\%?s rﬁ%{l( é&%ﬁ}é 2 dg%l W[IASG nucleation
Whldhtfdah tavat paom film qnalitjhaxdsmrcrr parvtr frgmationos pfleeoging. ,

t he it ??sérta@y,stge 1%12 Ié?e%lsgﬁgllng %ﬁ%%hal%%%gﬁ%ﬁé@xs ;?Jl?r%?no?ignality such as
hyd?rbg;a 6] Bydrbcafhylo&g fpotiodlify. dkembly, mu¢ffmgayxasfem1®nmtx,tdon$rxses from
0. lﬁp éga g}oiBerce%g?f thng %mr an nﬁgrrlz?yer 3’1’1}{@0 rrg%‘?hn éa]rod%gtg} also Peheved to be
lesé E@BIy cﬁ&ﬁlhﬁl&ﬂlth@minmtfulgfrcmahm laylen ltheiebe(ilﬁpammg better flexibility to the

fe t th .
o S ok SR SRR SO e T3 e i
cor&_l:i’&dfﬂdnt Magecotr, tHegacoad ildyerc aml t0 Gopo exteht |th¢ ﬁrktéayreealednrably comprise a
smgal1 Fltltggsg Fl%]gs Oéch | retrE e%léln %}/1 L esﬁ‘%etnoforg amg ﬁ tgg Po?‘r%l otf Isfflcon nitride
furiatiaﬂaegxtoupm Bndsfemhlyp(aﬂmdsv\é <Joor film quaI ity and even
POt TR LIRSl AT Byt o
an élé&ﬁddemﬁﬁitetrte}ecﬁmfpaﬂ% d:r;za:te mdythalmalnfwgim dmcftaygeony spacmg between the

ele ?‘f%rafl g@dn]l"e:f %Iﬁ?tbo‘isf :l‘ %"731' %%HSH% élg«%:}moe ec 'ﬁce aréaye’xposed to the

plapmh)/iﬁpfeféraysext 1ea¥hbWi/<eszuinbrerpgefpnaqutleast § Vch@fJ abé mcet\mcferably at
leag%ogﬁéc Sasrlg)?)l 1%1% Gt ?%tér lﬂﬁg ??0 W}@g o owrﬁe%)%w %r igrea‘cer than 100
W/en? tahe nmstairdekablayletgrea”rﬂehdm 50SW. /cmay@le fregpency ds mmi@rabbeed least 2 kHz,
mogeg E{g eFa%T ﬂﬁe%@tesrl\}g-k §nd rHos@Fﬁggriﬂéfg L(l)tﬁeéfl fi%{lﬁg—lrzf, hﬂdr?d"eferablg/ not greater than
1 O@kHe, ntort pefdriblstot Igep}‘@r han6& Kila g n@&irpquars@y aotsgredier thﬁm40 kHz.

The %ﬁc'r%en]tc g&r‘l‘wé {OQI}]LQ Q%&x%ﬁésr I‘#l&' ﬁW&ﬁlw tcpfO (WOtv&a@tg %efelfa from 100 to 1000

orm o I“i'con nitride functiona
wags, @up@enti@lsef 9 tb10000yols, W@:ﬁqﬁﬁﬂwloodo]?o 09¢valtse process

of the g:{cﬁ%%@{weeﬁ] gl@&laddg Bnd goﬂfxtfef Elb&RYde RAWBIicd R SLRIYveARE sustain a

frequen re appl an el ectrode/ counter

VISélepbmelopwaqhschmeh p@ﬁqr@baﬁdeaﬁw hmal. moge RypigTebEY a8 kepgrlgem, and
préf%}aﬁy %Q@‘ﬁé)t@ 9]%19 8hWas r}n(;l‘@ Erefelrﬁ%r IKCQ %r@tﬁgl SPHAL B{d most preferably not

ower density (based on el ecfrode
megelthbmd@ mar. eHle@qug@dthF gourks elsrtiadeey both theredsetpdasing the counter
elec&gcfetma}\ﬂe rth Jc?rices‘ié'é% Yf &Elrédeﬁéne%n}yogﬂ?ent %dzlectrode and
era east ne; preferabl'y not
cogwaﬂe@troddmn azeoelcwaé mthmwdm tpme&rretﬂatrps;st%fhe&ﬁf@a{ sgph as a ceramic.
3 BiQhe bRt 86 é‘G 1
i AGD, W Ry 0 e 5000k, S881 S v
supprted prtbé eumam' of the plaefa%m ofdex fqzbe can@ctﬁ%@tlmprne%ﬁasawlvsfaq portion of
the n%lgs%ga pge ﬁfa@legfr&i‘e%ﬁ@p&ﬁﬁte? Qltectﬁfdg aF&thd ﬁﬁ‘ﬁbsgso& thiFavention, the
era y not greater than kHz, and nost
termseteetrml apd pomiey elsgirasle aretyged meﬂ%ﬂz a firyy éieemde@ﬁ@ a second electrode,
\ £ 21y
e1tfigx%tf 'w%‘rth 091% Biﬁ%ﬁ' z@? ?Vgﬁ]%%ﬂwe‘ﬂ%&o%0%55{5501"9‘5%‘@0‘33%‘9‘ d. The flow of
thq)mrmrtgas;{bzgalme g@@ogeﬁlegm’c@g@ plasing geuepa,t@ﬂ@ ﬂgmlcymgymf theglectrodes causes
S i e bt e o
a VI si bl e plasma (gl ow di scha;ﬁq preferably at |east
0.1mm nore preferably at |ea 1 mm and preferably
not nore than 50 mm nore preferabl y not nore than 20
mm and nost preferably not
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nore than 10 mm The el ectrode, the counter el ectrode

or both the el ectrode and the counter el ectrode may be
woOizvdemdedsiit h a dielectric sleeve, if desired. PAT@S005/031456

enbodi nent, the el ectrode and counter electrode pair

are encased within a hi gh tenperature resistant
elegtasle ot plaged, in igavirinity o4 2R slegirAde paiThd syiidhde geatieprevidgrkbetween the
subgilqﬂ tgg}flepcf?odé UPQQ&&@QS B exthhd@dd §Pﬁl€ tcﬁg b?%l‘&(ﬁlld{g taﬁé unattached

ctrode or other w se supported nth init
protiwss. plteeswigthiof theredp s alinstsd taopptant insdrsion Of PHOPSY g@@umy ofitontaminating
tion of the plasma generated by the

gas%f%%{ecﬁggﬁgnd counter el ectrode. For the purposes of

t hi Srefereldptheonlocithes thetota gasieistrotheough thectrgmoderor electrode pair(s) is

lL.ect d
sucg ggagﬁétggl? g%%rs% g‘;f’glgnee:&lq g\gfng ?orbﬁgnfgﬁlg h{f?})glggn gtgﬂo g?ne%z%ﬁ procEI‘uct.
Degitably, tha@elotityesf tiregam gassing dsotghlthe ot @orts e least abowe 0d eds, more

w of t r Her, with
prefeibiy gtdisiiogh el AR Ao RRDRIP RS BB COSH Sld bty not
gregtatibasatpuaifl nps moneprefeedlyprod dreater than beuti#fos/s d nert greferably

tt he. surfa t%Om/lnse substrate attached to the
not ST SPRPRM FOUE  or placed in the vicinity of an

el edkdefiedhaiein “clicsedel’ adftre togaspngls cprdostive e dulostt avaiuralite of
cong%laf\'/tﬁg etgzllge?t?rs]dactect] Slfﬁél%&ltyr ?Q’? Wg{llé‘l% arg Jr% l{elﬁpefd%ltél suﬁ%leng gas flow to
fonpracsthbm}ﬂasm'ﬁivdlemmhrglz@lf Hrd:fera@aptha sleack}daﬁ}eaﬂowwr pauenped twith a conduit

for glspﬁ) QE: ? ny rfglm g%%’cﬁﬁcft ?ﬁﬁ{;\{gﬁ ﬂ‘té ox\cllgx ?‘%l‘ﬁl?é)sl if! E]ﬁ%ur%a ?’t]}ereof Thus,
the gam mst thﬁre@ctrbﬂeﬁ wefbrs tchgas élowmgrtbxslmglooneenlr evte Dtk ip merv@eax)lty of the
sm%le e merrxn oa én U gn‘ril(% é%rﬁglltﬁ? pPJt ?\f}{rgrgrr %oiaes]éﬁ%%gog uh%ltc 9 er c g(Fe and past or
ontb e S\lmwlt‘b Ye @fateﬂhlaownp asslprcgomlhﬁsoégwmdgeomm becp@a péthe
fordgBifhent A0 by BPRMby Rl Bl o IBAE B5 BI5h s Ml g rom hie
elegtiogle onthd mﬁmfehmhgtormftamg rlaasabrztﬂnttaﬂa avagyden, theGd® respléing in reduced
r: out 500 m's, and

Surﬂ% ?efg&se grng1 ﬁloy%edn]@%nagﬁgg?%pe%u an fg%o ut 200 nis. As

d ef Phlem:ia helymenization escoarrisd @ut fydthe pecess ofthe pigginginvention typically
resﬁfgqg H&Bﬂgﬁ(z@l p}e Qa{tm He&sﬂéd‘*ﬁn@xé bobea0f of':iﬁ’@s%ﬂ&;a't efhe term “optically

ment ace suf iciently apart within a reactor
cleas§ i Lpgieblerwl tchdesafbeiacpeing hgune 1 enticelslariy of 4 legsta§Ipercent, more
pre%lr%l c{%ﬁ%ﬁ@ blﬁﬁ‘ﬁiost Exrefeﬁ‘ﬁfﬁgllé/ast g Eer@én?&;draorpﬁe lﬁﬁue of preferably
owor edui pped wth a conduit for supply of

not\geaker Hign d 8 perentimere prefrehlyyhot grrates thapg percerpcand mg>§t praferably not
greh{@xethérw At ! @ﬁ{ceaprflarltgr Ii]sutﬁa rah@ 6f ﬁﬁfsfﬁ‘itte@-@lﬁ@ca&&@d light to the sum of
ectrode” refers to gas f ovmn‘? hr ough one or nore
transmxmdsmswtttﬂqé and tedoginitipd-g¢atteied light{GP&%)e #elﬁtheaauo of transmitted-
scal ecz)rlejé] l f ﬁ?et%%ztraxﬁ g:[ed(firg il g?éso n\{gg@% %g ﬁét%gng ath‘écQ?igg to ASTM D
1003e97coat ed through one or nore outlets. Advant ageousl Y,

because_ of .the to h

i R e IS
Exdniygien dfhebs&htes:innmdeslmts ibersyvald Iveovesh ot te-wavag fabrics cpffthermoplastms

[ bst t
o B e BRI APy PSR A LSRG T o ctn
propeieid, tndigyr of C.ls md@lirasnius%hqm;&dymdim@tm, aeiyttsmrsrmelddmgjpolyethylene
byt
ter?%‘&lﬁr X {)121%%}? a8 }}%u@f gg %‘elé M[%Bé 20 15%? n}eal&c%latets aéld
1nt&p<51§/1a€1@ oﬁfmytdf dmmdn&hresstemplo"yh@nt the fnrégopnglpoh'hie;s Almﬁel’fed substrate is
t h
rol kPR 8 4 A B S55E 5o RS R 00,0 8P1S . sy

| east 90 percent, and nost preferably at | east 98
percent and a haze val ue of preferably
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not greater than 10 percent, nore preferably not
greater than 2 percent, and nost preferably not
wgnremtoss4et han 1 percent. Optical clarity is thecrasems/031456
of transmtted-unscattered light to the sum of
transmtted-unscattered and transmtted-scattered
dedirabht, tl(eﬁst&)yer @ﬂerehangeaﬂ)lydierm ra‘ferﬂafd to as an adhesive layer) is apphed directly

ran tere t nsmtted
to e SRRl B STk L6 ol liiingl bt Sahld & s 0 Hiesa fyeien
mai&%b&?desﬁébb/ vﬁtlbﬁit ap@h@twns efhni intetrhRlifd RHE Rich zﬁ%@ﬁﬁtte&ﬁi metal

(mefi 50 el R BOeHEE ct R wrobety s sorons dicharge, uv-

light9 Blemﬁd’éaﬁl,a’!mné; &xy@kn,tdn ethepleasdal 6:Sphysitd Bre@ment to oxidize the surface in
é@ oIe i ncl udi ng pol yet hyl ene, pol ypropyl ene, and
the@hsene ?1“ @4 PR es of et hyl ene, propyl ene, and/or

a C4PI§ idvetli® ik Partlélﬂzirléﬁdd}{}it&nﬂﬁ us@@itﬁ’ﬁﬁﬁtkh%%ﬁﬁﬁnsmg homopolymers of
pol yesters inc {I‘P Re t er epht hal at e,
an pYPRALApihacylie am -&ARPL ?’% B %eé B e CEFRL Kapthlagtylic acid, and
coptiyiérit ®Sivatived brakd fteab ﬁg polgerd d’dﬁﬁB@my)éBﬁFﬁs@é or2Y nfdfe
t he npnoners enpl o S%g

e %he f or egaqi negw
copplupeizaplg OO SHELY pstered ereRi &f @n iq mplmle the
hydrBédibyl esteld césy&@nlga anat @ter@wﬁgnm? tﬁlainflktBQS %aﬂaa&mngreQQélferably from 1
1 rs

to 10 cm H| ydesi aiﬂ
to § FHPISAR sm@s fﬂ%;owe .ffé% y féfeérre &efers &c&?eﬁhty&aw&& d
metiB¥Béthadrdata PRI ddeitios! lsﬁﬁﬂﬂdlylndrﬂniaﬁ eichMdE h 8GR yMerizhe comonomer
substrate to be ¢ g ted, which e washed or rin
espegialigAgUaer RIS RK AXTERS oppeTEPTkp §° FPEsHided: Pol{methjacrylate

pol@Ritsh) CBdnfles eépealauy ntrasRE diinett)ayBite siGoBSaldohols, especially
,guttered netgl ﬁ)ge |ization) and wi thout t r eat ment
allyigne, glyeols agdmolytal ?‘IBS%YCP Ses such as use of corona
di s qflh@ﬁ'@ﬁgomg\/drbﬁmmd 9b19ﬁ&ﬂi@6bnﬁﬁaﬂibnm€tﬂﬁbly%mgﬁ£b haﬂf segments or
ot her chemi cal {5 gg%y cal alP,rrent to. oxidize th
inhgPEeRUS TREIP S D & %P? BErAEmRstERE ofese ink forming
poliyiéaRdtiond) espScipidy ﬁﬂdeﬂﬂlﬂfabﬁt p&l@ﬂlﬁh@ﬂloﬁ 06nditioRs WOhdsuitable example of such

bstrat L.
reag R P I GRIot LB S P LT eB sl DA G dsign
pol@efizatioh paciitidns ® medude sepadteqoyabey sephicats deviny atiffeacoin chemical or

ph)ﬁbc?%;rgée o %t? %q t%‘ﬁ rgsu%tl add (;/tr%eo né%&( é%‘ig?/?%%?'é‘g}l’é’ Faecs are known in
theasitaat Somfnex(cmﬁy b?a]ablyl Emnaﬂetsdndlndﬂ saqientidily shgpdnmm‘dbyherlzed cross-

i3 S P S oSO RIS ot

firse esabtirpsineanikyd)estat pf adrjdg:l’dcyl }pwmg en lakgﬂ grsupamstammgj e carbon atoms with
0.12(3 % Ie ac% rtyI a%erab?rde {rﬁlg] %er Qr%(s:, +x 11l 1F1Pr|1202 agndaélgaﬁo rs‘ngl}spending
meé'mpne C]Tl&| ckq;ss-anldng/mbmmtex iscr tus& Iioilyﬂmcrtlomalmmgpomodmnb e ability to cross-
linlé)[ ﬁ%ﬁ ac)rylatEX §u1ta1%fe Sc?on% lhlgﬁgﬁpr)}gl?%% %Ig%}ekggeﬁ 1)§coeil diacrylates such as
ethﬁ]eﬁdﬂglyh)l dtcrylast é&lddsﬁ mrtgefglytioblieatibles In ebpwoem pblymerization stages,
inc?egfﬁ\é% gll%ﬁal%(?)rfsocgjsllsto a1 QrBQrQ ill%él %e%yac?ylagg gle X?et%; %‘ﬁlé JELQF the resulting polymer
corpaied Bhahbgencmspari seznteated regpgee ﬁtlﬂ;abiﬂr emtﬂﬂlrfwmgg\gmm free radical

1n11{ aﬁ%l S 455, uﬁadc' r}algg' Pgﬁ%gﬁs canoglgfconpa?{' 181%'0?’ Il gsao Icoop%lymenzed acrylic and

neri za
me€BpS it atidy Ha>nel>emmlu phmﬁll q:o]puﬂeyrmrbemubb@ry, mtosseﬂnrﬂcbd)pdy(alkyl

acrﬂ%gel) aggerﬁegll 1&17 ﬁg@ﬂ(fus 8f|,1])ass OPC re&g 31%% tgr %1? cailate pfﬁymer optionally

corfbif g Ashanointe nfdcsylaes, pmi'l}d‘a}:l‘d Dameﬂhabryiarwldtdopo"l&nhi‘md therewith.
produce separate pol yner segnents having a difference
in chem cal or physical properties such that the
resul ting polynmer |acks honobgeneity. Such polyners are
known in 8
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the art and commercially avail able. Exanples incl ude

sequenti ally suspension pol yneri zed crosslinked
woabomssss10of al kyl esters of acrylic and et haeCcyiuseoos/031456

acid. Such polymers can be produced by first reacting

an al kyl ester_of acrylic acid having an a k roup
SugopRIUIIP A BB TR RSB ohE T h 381500505351 it 454069, and
3,4959b ehakls¥wher2 to 1.5 percent, cross-linking nDnonEr

i N an aqueous suspending nmedi um The cross-1inking

nmonohe rpreif@vred nelymep for Bes! i b daest therratfacedagoefridsubptiale herein is a
cro@ﬁ n&qé& ? atle E{)E]l?mgp @es?éngﬁkéli b$ @l{e}’ttaﬁ&ﬁar}( igjlwﬁ and sold by

Cross- s are al | ene acryl ates

Spatech PEE oeSﬂy Ag’[r’ Vsold b}fﬁsteglya;Sah@ éh@paltlgﬂawtpyftf@n@ embodiment, a
pol {n&c Bger%fg&ﬁlélrﬁl& in 13 FSUPSRAHENE a‘ﬂ%héfé’ﬂatﬁ i)@{y%ﬁgona]‘ce ShFet or film, or

I NCr €éasi ng proportions o
to métewalr ﬂ}m dayer efragpolp{meth)agyiate pdiwmer which estutmmaydaedmhmd to a further

o B0 BRSSPI LR o r s e

constructtuapanmsﬂakyeleu@éd?or 1@@111& Fipfstic ygbilzi]lmaéer@h nSpa{nsldy where a UV
absf a}n@te NQkn nggauo@@m% ﬂ@i%béféﬁéﬂ & | dvGi % om Ciba, an
, pol ymer can

t acl a usefu
orga_eotm crompbetd/ zing p}gécs of $lmlldetdn43@1lgl (sihggrporated iptathejurface layer. A
sm?c'ufrgﬁ{»%ﬁ tﬂa f&ego atma@ﬁecoﬁztr@team% @@qaéoybmg layer,
me acr t1Iona cont al ni ng

espaualdgnalsalbﬂineetoacyyla@ eslymalcqoymrlema énoul 0. @}rtorlfétphlagmm @bsorbmg matenal,
e, BRI 560 A SV OESy 3or 0 iion
poiS@S«ﬁdsEimm@ed Bepsltignesistanrd uaded 2pogere cm@tl@bs@mhéheepresfh@brasmn
e { t .

resf%{agt ﬁ{fgrg)g%v@(%h %@P\é{d&?ﬁﬂ%ﬁﬂﬁﬂp@ gﬂcfgx?%‘ ggstl dT ce. ?Jlﬁﬁl@ methods for
form@igy;(qmndni,na@m}mta& for ws[hgreiy inclydasysg ohaeafihgpjvetseh as a cyanurate
co@@g&%ﬁ S 4 h AP%chlygy o§l§}r $t§(ﬁ RuiBBR Qhesive to join the
respeative lapiérar W téﬁn@neéwn efthe resprsine mlymars By yﬁ@nplpmdears wesfl.

S u C o B ll{?e ehBodiRGndo? EH@n‘Rfen@orf 'tﬂe%bs‘ira!e@[ﬂn%e@g larrrﬁneﬁe of one or

ycar bonat e sheet or Im or to a sheet or fi

morqagﬁév(rr@fh)%qu@ip WW@?H}%?&S( W&p%owpwekycarb\m%wﬁwwlumﬂrs or

coptind? ayeRT B "Elﬁ&gests %rﬁ'lcflﬁgr P&t rEXAE! InpBRBEIa0 Suchistrtures are

| dyer, "especi a %% ycarbonate | ayer. The resulting
suffigigntht mtpn«r:té@ﬂqtaa»p Pr%ﬁ‘?s‘iaplﬁﬁi mnsacbrawﬁlzfa P 475 kepygy foppse m bullet

resfs%ﬁt Q%n%%pﬁc&'oﬁ‘ss t1h § uBilqAFAPRHCARLE twdl layeRARBGIoRIOF the foregoing
where a absor bi ng mater.i al such as an organi c

powm@@?whmoacgr@ewﬁt%%fumlwON’H tgyesist Bgyekkation rgjgctiles impinging

on B2 pRISGABATLF PR laRinkke, X hldQeaddly p&icthte @by PBjeBlilePimpinging
I s’incorporated into the surf ace | ayer. A structure in

on {fieipelychenatoridsdbireef: &C&%ﬂlﬁ@-‘/ﬁaﬁt@ﬁ%ﬁ sych gs anamqpileeguipped with

sch]EerBt@@ glla’i{n? Qﬁx@ﬁt@d Wih h}@)ﬁ@l"y(m&m&@la&i lhyér 8Rindlhe out51de possesses
)acr %HEF conp rlsnggﬁfron10 Ol to

en}t@gge@éﬁqtewn é‘]@g)olﬂl)lp g Praicepsrigi & eytsifg She élﬁorapl@]é:nyvelle allowing

rettl8 MO b1 di ARk Snsid@ XROREMIc!Obd 1k8d & dIBSIANLERe 6f at@EN@he-way bullet
source of UV radjation, possesses ipproved degradation,

resisggpalt éﬁelécaawa%frthee%ﬁwr@%haw%ﬂ © Jiranking pigion to exterior surface

of HIcR 8 8tct@b! BSbRMy LOSaSHARE 2 bRYliniRH @U]ygﬁéih)hé'fgl&@‘{)@@mer especially
crazing, abrasion, and mar resistance, Suit

KQRAPYH Engaste imespradrirasion yasisianee 1 shirelizing massrial, wghops sasyifice of

bal'hﬁlfcl 1H19§ct UsestRtbe, @fbe&gﬂ‘ﬁcﬁie%yf’oun& 1ﬁh§aa’ﬂ réE¥aRY Zi“ld@ltlonally, inclusion of a
ound, a | ow nol ecul ar. wei ght butylacrglat

or
ﬁi‘f?elﬁyf% ar %ogmoge%dh@gabWYtnbﬁO&qﬁaWén the sioetinkee poly(meth)actylate
Iayers Melt |am nation of the respective polyners may
be enployed as well. In one unique enmbodi ment of the
i nvention, the substrate conprjses a |amnate of one
or nore poly(neth)acrylate poﬁ@ner | ayers and one or
nor e pol ycar bonat e honopol yners or
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copol ynmer layers in a thickness providing inpact
resistance. In particular, such structures are

weubdeiss4mt | y i npact resistant to provi de bal | PeTiUS2005/031456
i npact resistance and are known for use in bullet

resi stant gl azin licati In a unique, . )
PORYBIST layeiiar 81, poafﬁw%wéwc&gﬂ& féf@y% 3eh ﬁms?#staﬂgedrlbfr:féa%?q‘?giegradatwn
resi@in¥é fRhéveadnind stusluROlneaipaaRite (BL highet ure is kn own to

resi st Eenetratlon frompraojectiles I nmpinging on

pol yibeBbryaR Fey?’IS‘éF‘ecoéﬁ“tgeOf(S‘?e Ipyratipn jsiappied to f Gim gy séleet o the polymeric

suﬂsﬁ%'bkﬁér@&@ﬁ&ﬁ RiRdioR b Plaalifed Wite &hbﬂﬂﬂlﬁﬁlrﬁgna@éhalsh & a preferred
ycar bonat e side thereof. Accordingly, a structure,

emga@meatstha AbraEpRRSISianoaEes pARHad o) 2 AN% Biein &Pt ea pesion, sheet or

ﬁh? i o Q4. eteRMatdh hlddidp fap B ﬂl@mﬁft&)c@%)ﬂz@t f%nﬁéa){ﬁcf) desired shapes,
acin he out si de, possesses enhanced protectlon rom

or Jagliagedgo gcphdﬁp@j:réaéq o1 sg@st@pesgyrph@ﬁ lﬁ@s o degrpdpéion githe abrasion resistant
cogﬂ.onoblle while allowing return fire originating
ide the vehicle to be used to defend in case of
at t ddik prasaws-cqripmpefimaytbe lesgted inggiciagrt epnpninens hup preferablshis operated
und aﬂxﬁieﬁ&tﬁx@%&@é&d&eﬁ iThg p%egshseoﬂ@fa%eaedvamo@mm bR%ulPwith
exterior surface of such a structure, optionally over
sufficiein] volupfetric Bovw gBwoikingeas ehaysmef peplicyapium eowrwﬂ@r suitable means
to x%ﬁﬁ)(:%q%m%lrélyn SRR é@ses bR b §1tér5mfn%\f% v@c@ﬁlﬁg L8 bomposition.
resi stance to such % azing material w thout Sacrifice
Praféralizl the selimetiipfawio weéqlret@ﬁ decludisg ergpmsiliomenmpaayd, carrier gas,
%g)-k tlafili bAITRBGhs) ﬁ@ﬁéxﬁﬁ@fbcﬁsoo%%hhﬁtg P& dn¥ of bl@&{ddé Lapcof a
protective’'l ayer or conponent, desirably by
i nc M@pmhlq)q{eqtrﬁde EROMSHE gxglp qegqﬁqr&gmgn can be employed in the present process.

Fopﬁ}c&(smaeggﬁw BEEROMYRRAL it fi‘ﬁ(ﬁ [)e @&sirhb18 that both the electrode and the
tﬂéneﬂ1auylﬂe pol yner i nparts ad
coyry

eefrededhgdody paal&tswaﬁ SIé%gﬁ ¢ %}H’é'éat?@ her?ea%slﬂﬁsmarfgeated reaction

produét¥ Glelfn ?mgéﬂj&fto ¥ B&—‘xﬁéé 6f th®subMiraté Giffdr paskihg b9 l@l[eae‘?écﬂﬁdes Exhaust
resi stan coatl1 ng of the invention is app I.ed

ports frem dhe rgmtaredpcaﬁwé%rdhwewaée Bifget 4 cRatily rﬁ“@ve} from the

ele@hd RS td &Eﬂﬁ%brﬁ&t of tha plagfd &k ﬁawtﬁel'}eﬂihbl@ﬁroﬁ@dté’ﬂﬁﬁé(ﬂherem with the
materials. In a preferred gggodl si on

abr
substrate spiggee befgrs qXﬁglg.ﬂge TS glesjredgt Flh"BF oﬁtpg st fing,coxopeydischarge

ma9be BT e BHBLE mBdnefié fieT AOPrBVIBEIPHiIL®SS in tho&t. For thinner
coat ed product

be thereafter cut to SIZ forne
sl ooRE SHDRRIDe § SIS oA WOP T SHe b AT & substate i
suflortéd! DSHRNHE Subbirktd OkHhe bAGS coltetl eg&t&dlabbrﬁﬂnﬁifg tHel¥@bstrate may be
abrasi on resistant coati.n 3. The process equi pment nay

maying) ePetialy P& CORmUAR ARG vent, but preferably is
- Oper@s aGhroiige an AMRERIE oﬁbﬁﬁl@p&t@ﬂhk Gsed Onehicyingraat tha'hﬁthod of the

process 1 s Oper at t no ressure w-t
rR e LA T AL S it i M DRLe ) Compngd40) is gonerated
frond tg§ ﬁ@ddSpacé/ Mﬂ)ﬁiaﬁ{éﬂ fvSlaﬁ)lé lighilh eIOa',Sblﬂ thﬁ&igﬁoﬂmam&dmpound carried by a
reauce_| ncur

ient ga | eadi
cargiet $e410) Gieuhe B Ries RN b9 RaEs B b bBpa anspprtyo the
eleuﬂ@de\/(@&)u MR Caried da®W 20 findvae Kalaﬁ@e g&q14)i ik tddiongrnosilicon compound (10)

nBihe By Ch6g AP HIT, 1 aiab AR IEE AP Bhiode (16 and

thr8h@cduiied 2@ Unkidcae tj/fylitwly" tni theafolr@ o€sl@cotoibe ogfh@ EEistytv@ala plurality

react or esi gn_can n.t res
of pop e ceneie Prard spribt Heceleads URuBRR : By Bt o2
beRfefl BRIIRRI®R (1 Hhd BRiBuditieletedd oy ehph 6 dﬂﬂlenall@lﬂ‘ﬂtb@ﬁvlth a dielectric

el ectrode be | ocated o side. of the
logen g ko Bem Pt e sl LD T s b L b B with a
i npi nged onto the surface of the substrate after
passi ng by the el ectrodes. Exhaust ports fromthe
reactor are |ocated near the igbstrate surface and
spatially renoved fromthe el ectrodes to perm:t
contact of the plasnma or at |east the reaction
products formed therein with the
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substrate surface before exiting the reactor. If

desired, the shape of the resulting corona di scharge
woayoshsessndi fi ed by the use of a magnetic fiel 8CRAS2005/031456

previously disclosed in the art. For thinner

substrates, the counter el ectrode may be a conducti
dlelggt,rqca@qujp@trﬁhw Brihe Hegnre)n Sybitrats C8) ip paspegh qontiguously along the dielectric

layéll“tﬁg)od'nh Sgate(f\'vfﬂhﬁé pr}"ﬁleﬁé‘ BRI RleProdubin Rt fbf o CLOMPAR hic film.
el'ectrode containing the substrate may be novi
esp&ig. A1y asideview dhstrationet gle%twéa£16a,g:0mt@rceé%°§rodﬁ73 ), dielectric (26) and
u &h $h d
ol R 55 L R DB OB Bl 6y
omﬁmﬂleX|bIe filmsubstrate. In Fig. 1, organ05|llcon

C o n itn 9 % da(“ v}sgjaﬁ?ngcﬁ{lepﬁ-&fgﬁéﬁ J{l%%mrﬁegﬁoq;{ﬁ@gg'&i%ﬁg oﬁfe_tsqw , which are in

e |l e organosilico

thedmﬂpoﬁmnb,lleba substadtigly mraélak Fube?an@eélg ety spapesinlitstibat extend

heads h :
B
mof:erm‘eﬂei'mblyb'@t keothangh® min 43d mmt\peefclh@y opidesidn G Tom; and preferably not

)0 ( dgd

mog: atr P L uxsm %\g)e ptrﬁé I?xog x{ﬂ@rle gﬂg‘gt%t rﬁofgxeﬁxldn =t ff%b?y ?ot more than 2 mm.

el etig éaism(lma‘s)‘.ratl(arm' apwh@'lpg@ffermﬁ geemstry g@l)spaqmg effthgyglectrode outlets
(20§fyvﬁu&aelr£ Y th?fotrll;l%f Elporsﬁ%)t@gllg%ghﬁﬁ‘ &fﬁc@so lIleﬁus(geoxhgt?y Q%peﬁi to practice the

ur al uctive el enent’s. Power

methop bf thel presentt imyemoecﬂw digmeien gfjthe putleisdane legs glap 05 mm “more
0.2
pregeréb‘i re;c%thesF eh%% gﬁhv\%@@n&smeﬁ a%lf}lsrfog g:t@sl tg%ngl ﬁﬂﬁi ahﬁ‘ greferably not
grewfet thaa1@inel, sote prefetaagyev:ot gre@yr than 5 jnan, peyd pest W&éﬁ@y B cereater than
1 Hgat the el ectrode (16) may also or alternatively be
I'tted with adielectric sleeve (not shown in the

f i gifige§ is SwhenatistiBustradyn afgn plaraseheric prresurtilasnadeapwting process

mcua‘f dsh?ﬂlg ﬁltegr}scfox] BY¥SlkylsABland (‘EQ)) Qa%%gs %yl'(?)i)h:%nnected to stationary

con oxide product in th or m of

elemmbl(l&ah st dohtey elgutrigde @4a)§oeave§n alémh.ae\)asmp (178} s@ensspiedfThe

UiARP orEh 8Gb AR Qudi’dd kolleH @lnesmt iphes through at 1
Sub?&%wg%jg Sf‘%)g}te(?g}ghar gféo regi on1 (25) V&eer e(gt)ecg1 passes through at least
aPsubapféﬁehﬂaaﬁ@ﬁbonduct|ve the dielectric layer (26)

gﬁls gggn tsh smgl'yghscg’v&e%l R 2 inh 11518 Tagdri cOR i@ co rlsmg first a
pre erred odi ment of the el ectrode outlets (20),

monpiitbls, entieally i édh‘eélPMaéfFr 95 palymeric greanqslicpmmptes dp the substrate

surPRE 3hd &hondSUBSIoRMd, BbEAIIEMER] YonGRasE 6ilisdnl dxSdeldd@ing that is powder-free
ext end apprOX|nateI% the length of the electrﬁp
or gubgtentially ppweergee: nivg rapidky %ﬁpa%rﬁ‘;d OR 315U HEE UpIAR eeme{hrﬂmtep process
of {fl@ﬁ@vegﬁcﬁlf ﬂﬁ@lﬁ% tﬁ@ﬁaﬂe@ﬁ@nﬁﬁ%n@o&pﬂﬁﬁd a8 A ekap®s in both steps.
preferab not 1|.ess refera

mor élhe ﬁ%uwmeg ﬁi’ﬁ?’ﬁ?rﬁfl‘é’dﬁ}?‘%’lfse‘?fé‘ﬁﬁ ‘g)V?%an P@’ef‘ﬁg%x%ﬁf?hﬁ and hereby

deﬂbqtem&d&rt@ bRNABLendd dRRidure ff&*’th@a@ﬂﬁde&b@msﬁl is an
l'ustration of another prefe{red eqnet r %@ C|ng

of the el4eroces&oromprdnsst polbple lysr 89ptng en fop S‘tf ffrganic
poRinefit BRIRRAL bpkedns ©f hedokHeri® Ex‘egdufeelﬂasrﬂafdep&itﬁmgtﬁe BEepS of the process

I's used to practice the net Eresen
comRRTERg SRS ot 4k YL S0 PBPUEH OGRS g highly adherert,
or%atﬂgﬁh&lqgmﬁmnd%ﬁfoeﬂlepiu%@é A YorBadiic ]Lcﬁ)‘&ﬁerichﬁlfhtr@te bya@ospheric

nost preferably not |ess than 0. E

prespust plasibd Jepagtionglaanesous Ry BOYHEH“%‘%“%M Ehogilisptefgpupound and

: opgﬁﬁﬂy Gh oilhﬁﬁ 11'5a i st@})’lﬂxd nRedaftiahaeahl }z‘te@dﬁpogﬁﬁgazi Sibstantially uniform

5is schematic il lustration

layer (rosqHl PP oﬁa é@m@d@ cogRAI APRSPE PRS SHICS o faif Bt layer by
A 82 dafot@mltyre Sbh@ieaidn (0%t aad
thﬁgaﬂéﬁgmﬁyng¥a&ﬁgﬂﬁ%cteékto statlonérg.elegtrode :
(16a) and counter el ectrode (Z?a) bet ween which a
pl asma (22a) i s generated. Thé
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W

substrate (28a) is supported by a transport nechani sm
such as rollers (34) and passes through at |east a

woaodsiossuenf the plasma (22a). It has been sur pPCEiUSgI0$/031456
di scovered that a nultiple |ayer coating conprising

first a nonolithic, optically clear adhesion I axer of
tetrgallsypyhastlicate sppavedi Wiessin theaodariraio ofpxidaet te teyaslikdershosilicate

condptuh@ GEth8 Bk SRGARM reusBPR Bhdateh irfthe %Bh(?ﬁéﬂ ﬁﬁalﬁn% ﬁrst step.
contiguous silicon oxide coating that is powder-free
or shibst dibeipeicesy opelaiet Whirela theergatseilipeptosppurised intthelfirst and
secOtH ﬁnpﬁqpéfefrﬁl lMﬁioQﬂice{t@e multiple step process of the

I nvention oying the sane organosilicon conpound as
a reagentThe mm@eﬂs lof elpiapd wherpia thetetreptiyinythoplietd is detracthylorthosilicate.
ebofl MeRS pRked BELEYPRALER 1R SrESPAH b fSS hodRared by
and hereby delineated in order to provi
melizetiasurby chonical ive physiselnaédation plopgsses in tha apsenerenf's sfligon compound.

preparin [ t

B 5 gan EpRSA S cLENEHn L et B PRy Sttt i
polmaelsmawe pl asma dep05| tion, the steps of the process

CoMy i si RY. AERASHE LIt Sﬁ‘w{l&?ﬁﬁ'}h&#x&ﬁ{ iskgyer) of a

pl asira pol'ymerl zed ear, hi'ghly adherent,

or gahosi IA proww@npwgﬂdlg@nmdtlmlh daysuoptingonthe sm@cmﬁgaamrganic
polgrggx)f(p&?)L%aﬁé%ﬂﬁ%ﬁ%éﬁ%%é@%ﬂﬁ%ﬁ%g{e fashih %gﬁbléﬁl%n Hilé’i&g& of the process
contpetsingalergsitingtatayst (firgdayer)ob Aplasmal p@lmemtl; Qﬂﬁaﬂb’y:léan organosilicon

' ISt et '
coif BBk Rrfule S5 PRIl HEIeE Rl Ebreh e Bolp AL Hbero by
atmloapheriy pksuge Pidmaglsposion 9 2 eempundontomprives e sgieslglorthosilicate
COI’%#)RJB&‘ G 1oﬁzﬁfef%n okfd?ﬁt it R¥RE st%y a@tt@@mﬁfn' acsewng.%ég rd%)osi‘cing a
position o aseous m xture conprisin n

suMnmlmunéwm layez(seaeriddgyenraf hBicP exidec ) theggiras¢dhsurface of
salé ﬁl%t ﬂgér a[n%shﬁ’erﬁ r&%ir & ABimd &pbﬁﬁ&?&* aetnd llﬂ%lrle l:&ﬁﬁrﬁmg an

dseous m xture used is greater in
oxxém’s embla @treqékxlmsmﬁatq eranpoppd; fvheteipthe molar fgio 9f gedand topf
tetr?élﬂd@tﬂosi’f@ﬁ@ %rﬂpc;ula@ iR ORES bl €A AR AR idlerb 16 than in the
I r'st and second steps I's a tetraal kylorthosilicate.
firsgsteothe process of claim 2 wherein the
t et r@al KyihehtddQs of £18i8H Pwhéteih @lld si@lohbkias thRsTubd Q&Fe@ponﬂs to the
The process of claim1l wherein the surface of the
formulgs BiNatleQvsl-ntherpipet r eat ed by netal |i zati on or by
chery £alhuQberIdYsH &Al.0 OXi dati on processes in the
absence of a silicon conpound. 5. The process of any
one xd¥ a pumhepom 04l tp3b ei n t he organi ¢ pol yner
substig ah@ntles 8mRX3 WGar, bonate. 6. The process of claim
5 erein the oxidant is Q. 7. A process for
pr epas # anber Fordi plee % ayer coating on the surface of
an Qp gahmRPhYA®Itbg.0substrate by means of atnospheric
pressure plasm dep05|t|on the steps of the process
conpr iIseimyabeds P9 hy a |ayer (first layer) of a
pl ashR NRkyEELdH €D.to 9pfdm@al [y clear, organosilicon
compound of the formula Si N\WCxOyHz onto the surface of
theZo’ﬁ@m"}m@erﬁEﬂW%F‘i’& Qubstrate by at nospheric
p resgur e 1k assiss de PR 1 WakteRfthAtegaigMihoflicatd othpound used in the
n;{)rl sing a tetraal kylorthosilicate conpound and
ﬁrs& waeld serais thG*@ant in a first step and thereafter

' n 810860%@ fc8R of BRRSY WhaBinahSteRlINdihasilidatd MokdpOidd is
;% second | ayer) of a silicon oxide compound onto
tetgapfiyle

%b‘?fﬁ@éltes urface of
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said first layer by atnospheric pressure plasna
deposition of a gaseous m xture conprising an oxi dant

weande3t4ir aal kyl ort hosil i cat e conpound, wher ePOTUS2005/031456
nolar ratio of oxidant to tetraal kylorthosilicate

conpound in the gaseous m xture used in the second
stepli s gFestresess akim { heeeis the sprfage epthe gubstrifg isgroh pretyeated by

meMl1is4ioh B} By MIBAAI & Mﬁcﬁ bkilaRR p@@@esises conmpound
corresponds to the formul a: Si NW Cx yHz-, wherein: w
i s alZaunbEe B @ appone ¢ ckims” o Hu‘m‘féerm the @rgapicpofygner substrate is a

pog,cg}bmyatés a number from0.5 to 5.0, z is a nunber from

0O, w is a nunber fromO to 1.0, x ' is a
nunbiér f rlalm moqess @ Ay ghe qislagns (iinpldr wheradmihe ogzapis pelymer substrate is a
%@qetﬁ a nunber fromO0.1 to 10.0. 9. The process of
rr% erel n the tetraal kyl orthosilicate conpound

usedhin tHee mocestofglaim $2ebldvhareip she exidentds Sane.  10.
Exdfiflepr ocess of claim9 wherein the

~tetraal kylorthosilicate conmpound is

t et rigetitventon i §5thet illasteated by theHellpywiog expnpdes tdt siqwldmot be regarded as

I
i B (RSB RGE Phlel TS S 3 AfeoflOEl LR B ol pars
an(bp@e@@%sb%@mwmh’fpr ocess of any one of clains 7 to
Exirh \é‘lerp%i aﬁo&%t@m@ﬁltgwﬂﬂ i%ph drBbiflid Eodfin
he process of any one of craims 7

to ﬂpw@r@nntetswtr@ip éfenopied pth pipelymetip srgprgsdicps fibm using the apparatus

suti M&l[gﬁ«{shﬁ %t\é!iﬁxth 54 Thygﬁcipcfcﬁg %ﬁﬁpoQJerQJ ﬁfy@rel@otﬁﬁed]f?om Corotec

rei'rn the oxid . anp es elnventlonls
Indugfrieh é’ﬂfmlhgte&tqlét% ewpmw@ i dsisizaed ‘mjh pEasripleieabovethe discharge region

whidhaheds afatw&ﬁng 88350 8dp RS bbthvldd 4 NGy iB3Fosed 888N de and counter

Invention. UnleSs stated to the contrary or

elegiopriedftomoindengihogaind ahpye a dijchangs ene ahn areprureciightly aboge atmospheric

Re Y& Blppl 46y & 12 kWnM@%le@ fovikiSioh i Emal
. wgﬁgl—gd?%\ﬁlmbl c/%g(?gp | Coatin ptg | ycar bonat ema e

disghgses: rEpesubsiratedutugpPrife on “élefﬁo"ln? maﬁ%,ed é?rgﬁaﬁdhﬁ fipchayge zone at a

un{fbﬁrmatés ITRE eht}€ afHARAI3S léSatStiR %txﬁﬂﬁél @Jtnlldépli'b‘flc Ieh‘mbah{ea@ ed
5. The el ectrodes _and._power supp

bt A sHbsH A oF AR BT i1 4825 o i Vs itmethyagd to remove

dicBiRRinahts bl @8 eBiiSuntlekiBd. ar @ﬁSthfleHEJsﬂﬁ@l@‘(’EE@glﬁs heated to 120°C

i schar%lt regi on which injects Bge working gas in
an%ﬁ%zae VBT sarieges a0 |°§; o pay 8 GOReRE T AL 4 pifecnt viv TEOSING.

ThE Q4038 flow rate of the TEOS/N, mixture is 2000 standard cm’/min (sccm) and the flow rate
of the balance gas (also Ny) is 25 standard ft'/min (scfm) (710,000 sccm) giving a concentration of

TEOS based on the total gas mixture of 680 ppm. The overall gas velocity to the substrate is 8 m/s.
The substrate is coated twice at a line speed of 2 m/min to provide an organosilicon coating of
approximately 10 nm thickness. The resultant coating is analyzed by FTIR and XPS. The
approximate chemical composition is determined to be SiO;3C;gH,No 3, where z is greater than 0.1
and less than 4. The surface contact angle as measured by an optical goniometer using 100 pl water
droplets is 50 © compared to 63 ° for the untreated polycarbonate surface.

The preceding process is substantially repeated to prepare an adhesive layer (first layer)
followed immediately by deposition of a silicon oxide layer prepared by substituting air as the
balance gas at a flow rate of 25 standard ft*/min (scfim) (710,000 scem) with all other conditions
remaining the same to provide a dual layer coating. Two passes are employed to build each layer

resulting in a total thickness to approximately 20 nm. The resultant coating is analyzed by FTIR.

13
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15

el ectrode 10 cmin length | ocated above a di scharge

zone at a pressure slightly above atnospheric (1.02
wa@PReaje/03ddse power supply is adjusted to 12 kV ardT@S2®E/031456

A to provide a non-thermal arc di scharge. The

substrate js .s orted.on rollers.and i S .
T AR AR P I R 10T i e SR Mgt where 21s
greief ihaf0 afpRssahais] . | Gontptaigkdndasuramants néthe atrfios ahe@rarcrepeated giving

O, SR oA G RER €
hy @UFHiBCBare B8 bAghflgalsarbotateulfesedr sl adhésiedayed surface.

Tetraet hyl ort hosi |l i cat TE i s, heate 0 0. C and
i x 0 VKR B o AT GRE® Shecb e S g og et e duel
co&;?ﬁi‘;@ﬁt%hff@&ei 18fer. 08 andflesped 1626t bywslxciddsiutdiRappidiemaelyus eithbove the
flow rate of the TEOS/N 2 m xture i s 2000 s ang%rg.. .
surfase VPRl wReh LYY e E0s PBIRAF- ot @ RSP IR Ifdgniced by qiminution of the
anticBh@Rs AR ploperdios StBNGGIHE & néaiured BEdpital (réddniCidh @SFM D 1003-97).
gl ving a concentratjon of TEQ? based on t he p$ta{ %as]
Sampplas rcerdiie te s Hyample THan GYPaiqnsyoa PIRBFTIES efiitey, gamples
pre?&@& Wit R theadBesinIayel RLEHOSL 62 RydrPwhpat withdutin@Rl Afrfage treatment
Ine speed of 2 mMmn to,prQV|de an _or anOSL|If0n herwi
by erand diseharee apyaad iR cRIHODs fon aPRiKing &*ﬁ’égé“.““ ¥jde layer otherwise
subsBRtiilyaRtor&iag td A8 Ekfmpdslowzedinyiolrdf ditieondensiiton pkbiRirties after three
~approximate chem cal conposition is determned to be
mitgjty eFpaere tgheiliBe ¥atehere z is greater than 0.1 and

| essryk Rafcds (adi8ive bbdtiag enlg @it Bal 1apd gbatingFarElas afadedlyy Fourier

an optical gonioneter UﬁingﬂéOO gt ﬁater 3roBIets iP ks at
Trapgforts difusdepeeisoseapy- Rsrulis aE GRS At B St (L8 PISSTAE & peaks at an
absbftloft Qx?aémﬂ_th@ oP19gG el Agd D%(ﬁ(bﬁt_sl$ béllﬁavécUtbSbé ];al_‘mﬁliHMblleyto ethoxy and nitrogen

repeated to prepare an esjve | aye t layer .
polb ARGl ReBE AT D gLy T B Pt deseleb i bR B aide taver

| ayer prepared by substituting air as the bal ance gas

at a flowrate of 25 standard ft3/mn (scfnm (710,000

seen) with all other conditions remaining the sane to

provi de a dual |ayer coating. Two passes are enpl oyed

to build each layer resulting in a total thickness to

approximately 20 nm The resultant coating is anal yzed

by FTI R The approxi mate chem cal fornula of the

surface layer is determned to be SiQ.9Hz, where z is

greater than 0 and less than 1. Contact angle

measurenents of the surface |ayer are repeated giving

a value of 5. The extrenely small contact angle

measurenent indicates the surface is nore hydrophilic

than the original polycarbonate surface or the

adhesi ve | ayer surface. The resulting two-|ayer coated

pol ycar bonate sheet is tested for adhesion of the dua

conponent surface | ayer. Sanples are tested by placing

pl aques approximately 10 cm above the surface of

boiling water for varying tinme periods. Poor adhesion

I's evidenced by dimnution of the anticondensation

properties of the sanple as neasured by optica

transm ssion (ASTM D 1003-97). Sanples according to

the Exanple retain anticondensati on properties

indefinitely. Sanples prepared w thout the adhesion

| ayer (only the second layer) with or without initia

surface treatnment by corona discharge only and with

conditions for applying the silicon oxide |ayer

ot herwi se substantially according to the Exanple show

di m nution of anticondensation properties after three

m nut es exposure to boiling water. The surfaces

(adhesi ve coating only and tqu!ayer coating) are also

anal yzed by Fourier
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Transform I nfrared Spectroscopy. Results are depicted

in Figure 6. The presence of peaks at an absorption
woanlormmenf 2911 cm 1 and 1662 cm 1, believed POThS2005/031456

attributable to ethoxy and nitrogen pol ar

functionality respectively in the adhesive layer, are
cinghigdet ectable in the silicon oxide |ayer. CLAIMS @ 1.

A process for preparing a nmultiple |layer coating on

t he lsur f o 8196¢SS 07 PEPGHRS 2MpGPIpdayer eoadins ep thgsurfasg ofamerganic

po&fneﬁ& BRERRE b ez @8 Mﬁp&kl@ﬁﬁﬁsu@@%at de Bbltﬁnhﬁle $1eFPSK the process
of the process. co r|S|ng de ositing a a er éxlrst
compprjsing degpsitingn xerrrgfp magelyimerrgdy omce clear, highly
adﬁyregltﬂ | ¥ a"ﬁgﬂﬁéo?@t)mp&fng%ﬂ@ﬁthé éuﬁ@ﬂe SRRPSYRC ?d]&rﬁertlcll%bstrate by
surf’acé of the organic polyneric substra
atmggisplipsigpesshuse pla esifneef FatrepoRixtie ﬁormrlsalggﬂatgfe@u@lorthosﬂmate
r 7
co %}nﬁ a{?cll g@g&élhﬁdgnrb&éd%?tgg %tfﬁ'slfi‘ htjé%{l h&f%gxgéﬂéér %@Ee@o&%%ﬂ&mng a
Sulftshlehé ungformy hlygr (sesewshigyas) es silisen okidp pemppusd) b@tpélqumseq/surface of
s 052 PSR 00 M e
oxiggntandre @ﬁh@kylerﬂms@s@a pempsiupd rmhed@pthgmqlamat@fofax@a@éo us
r
tethbﬁ& IUftf ksg‘;lﬁgffratchlggc{hlgld ?gtthg é%sgﬂggrlx}%gﬁje 1\;?&513% is greater 1nethe sefcond step than in
ﬂwﬂhﬂwﬁpof oxi dant to tetraal kylorthosilicate conpound
intpe g AREMReAoX L1 %@rgm'tﬁe Exﬁki%od Jbﬁtspla&nmg@ mhe first and
step than | first step. he process of clai
seophstefsris ¢ tetradiederthosiliFateon conpound used in the flrst
and geco 21?1 ?fcﬁ@s@ of Slafn 3 %&@ﬁltﬁé’de{?ﬁaﬁm&mohﬁ@&@rs te aetﬁi‘l%rthosﬂmate

process aim 2 wherein the tetraal kyl orthosi
i s tétradtheprasessiobslpim babereinghe sprigoqeidhcesbstiste i n@ﬁ Hﬁﬁ’ﬁfated by

me ?zfaﬁamortd}%héﬁfcm? Eh%fcat NEaBUR ot AL& ih thedBlend¥ &llsBRbS bmpound.

netallrzation or cheni cal or physical oxidation
pr oc%ss esTheRracps 055%19@ of gpimg 1st Whersiy teeoprarmimplymer sybsirate is a
polpbR6&aR. of any one of claims 1-4 wherein the organic
pol ymer substrate is a polycarbonate 6. The process
of ct-ai mbegmeesiohclae’ BReagthe ¢xddagbis Oz, A process for

preparingy ﬁroﬂééls tdr @}egaﬂn@/ﬁﬁulﬁﬂauayegcdaﬂng &EthS sircfade 6f Mforganic
an qrganic Iynerlc suqﬁﬁrate means of at nospheric

polymeds W’é”%? PRATR  FESPERIGHS e HreeRlESpe U8rostink: i SEues the process
corﬁﬁﬂ‘fﬁiﬂg b bGtibeNayr tﬁlﬂga}@r)l oy ?Ias(nﬁ p&l&hlehiﬂledp}lcﬂfy dfear, organosilicon
as

ol yneri zed tlcal anosj |'i con
coreweafq@x Ry LA alon W o (46 PrEAb, GO TR BstEe by
atnid3FheBic Wamﬁe ﬂ@émﬁ@bbﬁno‘huﬂa lghsabes rby:tm amﬁiamtg laGetraalkylorthosilicate

pressur m Xtur.e

osi.tiqn of a S
coPgTRR P GroRADEP SRy b AT H SR A EED T 3irg depositing a
su&ﬁhﬁaﬂlﬂiﬁiukfﬁrﬂ@ﬁy&ﬁdﬂ&mlajIelii) o afsilich oGi€fondodnd i@ Bfek®ised surface of
in a second step. dep gg;%%qg1$?subst tially uniform .

saifl 493 FAYPISR AGRRFPRAFSS PEYHOBR FASCBHBBHE CYRRIE g 2n
oxiih® 28X PREeslk bitfoatieatd Eorspbiueld, Whefslin ilhayiﬁ[ar iioRF rmazmaﬁf ic
pressure. pl asma de303|t|on of a gg us, m xt
tetiggfplPTiaasisia OBRIAA Mt the ARPCHS IR PERATRY IPdhe Fre fpdt @eater than in
theqRSRRMYNd, wherein the nolar ratio of oxidant to
tetraal kyl ort hosi | |cat§ ﬁ ng d in tg aseog
m xt$re vdEdTIcRsSREERE SSRGS gxig CARPYURE orFssPndato the
forfrulaS BN L&D, H,;, wherein:
w is a number from 0 to 1.0
x 15 a number from 0.1 to 3.0,
y is a number from 0.5 to 5.0,

z is a number from 0.1 10 5.0,
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8. The process of claim7 wherein the silicon oxide
conpound corresponds to the fornmula: SiNWCx yH z
wohersesete1w i S a nunber fromO to 1.0 x i S a nBaDAIS2005/031456

fromO0.1to 3.0, y is a nunber from0.5to 5.0, z is a
nunber fromO0.1 to 5.0,w is a nunber fromO to 1.0, x

' |swaaisgﬂ{ygggrﬁfohpm00100 0.5y" is a nunber from1.0 to

.0, and z' is a nunber fromO0.1 to 10.0. 9. The

pr ocedsa wimber Epm0toRRer ei n the tetraal kyl orthosilicate
compund, 4srdrbA 110 sfo, kif and second steps is the

sanme. 10. The process of claim9 wherein the
t et rZ# dapimber fiesi0llitedP-8- conpound is

tetraget hypQr oG8 € widebin thD

wher gl n He%%él}? ggé of tW he gnu%;stﬁe Pg{ﬂgﬁlg@&rslgltcatg &g{t@e ufd u%ﬁd in the
ﬁrﬁyfmqucalhd stepa s tbesagre. by chemi cal or physical oxidation

pr ocgsse f

e 5o Rl AL Ui

tetp@ﬂhybah@dmbe 13. The process of any one of cI ainms 7

to I ,S:.a

ool ;I/ig[met AR g?c))/clte&eof Qfa%g'?‘ %ﬁﬁﬂl t¥%§.{é§a§y gftflé ?ﬂ%gtrdté_?l]i n(c)n‘r pri%eated by
mevdilezagomoxtliye:hgmcgllaqnu)hysgcamndatlon processes.

12. The process of any one of claims 7 to 11 wherein the organic polymer substrate is

a polycarbonate.

13. The process of any one of claims 7 to 11 wherein the organic polymer substrate is
a poly(meth)acrylate.
14. The process of claim 12 or 13 wherein the oxidant is O,.
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