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Field 5The present invention relates to optical devices with antistatic
coat i ngs.wBaokigneeead Vari ous optical devices, e.g., enpcogisegostToost ured
surface filnms, mcrosphere | ayers, or nultilayer optical
constructions, to manage and alter light transm ssion are 10known.

Such devices are conmmopnly used as or in assenblies to increase the

shar pness of i nages produced by dlsplays and to reduce the power
consunpti on necessarQ pE.di CH Wé NATIHFATHE (cQATINGCh assenblies are
commonly used in such eqU|pnent as conputers teIeV|S|ons vi deo recorders,
nobile ¢ ni cati on devi ces, and vehicl e instrunent 15d|splays, etc.

|1l ustrati exanpl es of brightness enhancenent films and opti cal

asseqrbl i es conpfd RéQRdt BYEHiohi rbiaks ¥ %@d&&é@%%{ﬂ@%@m Badtmit, Nos.

5,161, 041 (Abileah), 5,771,328 (Wrtman et al.), 5,828,488 (Quderkirk et
al.), 5,919,551 (Cobb et al | ), 6,277,471 (Tang) 6, 280, 063 (Fong),

6, 354, 70 Ea bell, et al), 6,759,113 (Tang), 7,269,327 (Tang),

207, 269, ), and U.S. Patent Appin. Publn. No. 2002/0057564

(Canpbel | et aVarous optical dSAEESG 8k, ARl 385 QFucAFSEERTce $ils, nitioRplicat | Y
assenbled by lamnating or joining in desired arrangenent two or nore

| ayers orlaydrs, @éntqhtalﬁywmd@pa&t&cgms tcgangesdne alterd it Hensipisdon 1§ t he
COUL se ofy @@d"”g and joining such filnms, e.g., renoving tenporary |iners,
pac aglng, acing in desired position, etc. static electrical charges may
be creat ed Zﬁmhhle@he@ragesmmmnlymwdhememvdsideRmH1nlg:a£ermeehatrpms of the
films, e.g., caug themto unde5|rably cling together, cause dirt to be
entr appedmaae&me by dispiavs And i redugethe pa FigTORSUMPLGISNGCESSARYAP JONSE A r abl e
to take %%}%Qt%dﬁo RinEWE Much Q?seﬁfbﬁ@st ér@%oﬁ%nﬁ“hée@%’s&‘h mtﬁ{e‘ﬁt Sﬂdté}kt y in
the opti cal consgructlon exanpl e been kn eposit thin
filmnet etbleinayoes,sndﬁm Iemrdcra,l m@bllermmrﬁﬁltﬂowtmneiewcm ang vehitleincwtumeno provi de

t he neces é,netal filmon conplex surfaces (e.g., many optical film
construct %ﬂ Sh§9lng surfaces nmade up of concave and convex features) and

to do so w t hquistideskddpbyof BRAdsHnRRE k& fRAS by %M?as@émﬁl'f@
construction and dependi ng upon the construction such filnms may undesirably

i mpact omonmsm;grsgpleﬁtmwe dfscloled msléénﬁatynt NossS, léapéh(ANbeahB 5e/iTh 3388
Ar ak t
Conduct T sl 3o PRERe O B ERE D s oRgo P i s T Tl

particl es,280 (mqmoﬁg))ns%mct)ﬂ) Q@a&nlﬂjeﬁ L Keloy750a 18 paig, umbe&natahg) absor bance
and/ or haze t her eby airin e optical performance of the construction.

5The) need &% %&SS(T%%) a Uai/é?ateebﬁgmlﬁu%um@ﬁ‘éo 2RA/0BXRioGi(Camrbel] ¢tehd-
tistat
resent i nvent i A s kbR B E M S B latinating or jqininfiF
pol ari zer@ﬂﬁbarrﬁrgemhﬁtﬁ%&rmdwmyemtﬁhﬁm ks yevd ﬁebarmedgehdqanbd antistatic and

ot her perfor
P manufa ctured In the course of handling and joining such films, e.g., removing temporary

liners, packaging, placing in desired position, etc. static electrical charges may be created.
25 Such charges may interfere with handling properties of the films, e.g., causing them to

undesirably cling together, cause dirt to be entrapped in the construction, etc. Accordingly,

it is typically desirable to take steps to prevent the creation and buildup of static electricity

in the optical construction.

For example, it has been known to deposit thin film metal layers on optical films.

30 However, it is difficult to provide the necessary metal film on complex surfaces (e.g.,

many optical film constructions having surfaces made up of concave and convex features)

and to do so without undesirably impairing optical performance of the construction and

depending upon the construction such films may undesirably impact optical properties of



characteristics. Briefly summari zing, optical devices of the

i nvention conprise at | east one optical |ayer and at |east one antistatic
| ayer di spozed/ameat | east one surface of the optical | &geruSadeeions sai d
antistatic |layer conprises the reaction product of: (a) at |east one

15pol ymeri zabl e oniumsalt; and (b) at |east one pol ynerizabl e, non-onium
silicone or perfluoropolyether noi et y- cont ai ni hg_nononer, oligoner, or

pol yrer . thppiserblye J-RalacntiNe e eabdOrpheraichy- )sqlmsgi% dheiipcosperaiehefic e

using s U%Qg@‘?&ﬁ{ e Sini condlaaﬁ% ﬁﬂ?%h&l@@s & W%@pais@dntsﬁu t’fao nY The cBn(thﬁ'ﬁv% orm of
ionic liqui are easfly added to' I npart a merizable coating W

addi t i onglartidiescihisocta¢anktyuctous Ared ety tU\inmam ahlisimblttabsazbaeatihdgr hguepvi di ng

antistatic properties w thoyt needin n extra l.ayer. Use of non-onium
pol yneri Sherbly e optgtopt W%%PE@FW@PS%H rs, oligomers, or

pol yrer s as defs idbedyidis! IhohedR8RAnRUbR! sl agivi éx%l”éht bLRkigRabl e the
addition of higher Tg acrylate nmaterials, whi ot herw se reduce the
ant i st at ippomrogpemdiopscadfpetthemanesul t ant coatlng. Polynerlzable silicones or
per fl uoropol yet hers can provide inproved coatability and 25scratch
resistance, in addition to synergistically inproving the antistatic
propertiQ§mgﬁlg pol yneri zable ionic liquid coating. In addition, the
coatings provided herein can yield a durable |ayer inparting a surface
haze, matte sﬂheaﬁ@senblnmélqnew‘hﬂ@mmp@@\tqd@@ncfdefémes, ¢.g., refledtive geldiigédn t o
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inventio ddhere well to
a varletxm@hcﬁﬁgmgal 30f il mrs; (2) can be durable so as to mnthstand
handl i ng and na ulation as the optical_ device is used, e.
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The optlcap films of this invention are static dissipative and\MII

di s3¢ pat ecoahng eseviding AntistaticeaopRIGCO0Th R neediegd etextusieyari dsevhneeoniypl i ed to
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described in the experinental ;section. o ] ]

materials, which would otherwise reduce the antistatic properties of the resultant coating.
Polymerizable silicones or perfluoropolyethers can provide improved coatability and

25 scratch resistance, in addition to synergistically improving the antistatic properties of a
polymerizable ionic liquid coating. In addition, the coatings provided herein can yield a
durable layer imparting a surface haze, matte surface to the resultant optical device.

In addition to surprising antistatic performance, other advantages of the present

invention include that antistat layers of the invention (1) adhere well to a variety of optical

30 films; (2) can be durable so as to withstand handling and manipulation as the optical

device is used, e.g., to manufacture a display device; (3) are non-fugitive in character; (4)

are clear and colorless; and (5) exhibit low surface energy, making them well suited for



In view of this strong static dissipative performance and the ot her

advant ageous properties of the antistatic |layer, the invention can be used
to make awoapilgkysedf optical 20 constructions. An il usPcatuseeoswivoslii ment
of the invention is shown in Fig. 1 wherein optical construction 10
conprises optical film1l2 and antistatic |layer 14 on surface 16 thereof and
opti onal adhesive 18 on opposite side 20. Optical Filnms 250Cptical filns
for use |Vr@rlem fighfmanggerpeni PINese asftheynanbeasehas i o byt additioapl agentseadi | y
sel ect ed H’%a T% ¢ {o rgngE @oltopFel tltonV\ﬁaer dien S ALGRY PR.Pased in large part
upon the optica nagenent propertles, desired.

Optical filnms used here| n coul d be m)nol ayer nenbers, e.g., substantially
flat sheet .of poI. ester sqQnet.iinmes referred to as a poI yester base film or
mul til ayé SrdFe Ag intricately formed conponent 30f eatures
thats provi de ”ﬁ{e‘%n%?l%h% R QISR REHTAEARNG She Akt GRkLiYe exanples of
optlcal films that can be used herein can be selected fromthe group

consi sting of opti salcriwsectionkimeew wiikn nlltagremve(mnbadameﬂtldfm ing¢rftfons e

2011/ 025063 PCTUSB SIS SR EIeRER: orie TR SO IS S PR difRRE: opt i cal

features, arrays of lenticular optlcal features and beaded gain diffuser
filmns. _In sone enbodlnents the‘optlcal filmin a device of the

i nvent i orPethildd Descyy - grmends consi sting of reflective

pol ?(? | zers (e. tg gllrel e%‘(%r r’ry tll lv&%y‘% n%)s% rw1fsI 5n%§ca§e%r Alllvg Fr%erlca?wa ng
regularly repea |ng ayers o4 Pernatlng re i ndi'ces bri ght ness
enhancenepiantitidstipresdtd hdidii w@emﬂefsioedm B@p&@é@ﬂlb@z&he fnloblfffer (¢ SVEL briTES
referred to as, "DRPFs" having nultiphase structures with domai ns of
alternatlﬁQmPéFE%@V|ve i ndices.). Cne |Ilustrat|ve exanpl e of a reflective

ot 5% | SISl 0, SRS By L
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(sogtlrredss Erredt BglPﬁ al so co rci |Iablefrom3l\/l are
destti bed Fifpvols.grefe éfm , greprgte W é?c EYSHMOWE 280, 063
(Fong), gd?gfe@b% lzsggha(ncﬁﬁg%b%{d m8{t pRefedabBid l&l,s%anl?ﬁi S ARRER usduB! n. No.
20090017256 (Hunt et al.). lustrative exanples of diffuse reflecting

pol ari zerdepéribed 1mﬂateXpanmbﬁalL®e@bIher ein i ncI ude 15t hose disclosed in U S.

Patent No. 5, 5 543 | ust r at | f
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VI KU T TrprbtaticsBsfitakhimB&sic Erhanbe thvbhtion dabBEhked Ml fdllcTd VaMeBr b fptiags S
Enhanced Film (BEF), VIKU TI'Tm Di ffuse Refl ective Polarizer Film (DRPF),

VI K2 T TrﬁOEﬁﬁb}ﬁ@eﬁ epeﬂuﬂtratwmnb@hmnt ¢fEsRInverfipd yshkawminiRe Abwasced

0s pat oeHsEh e 1B AL O ANGRIGAREA0Y, | AgRELiped In

M cr ost r ubérgs Randexpribig adhdsial H%dre@@osuebild@m ness enhanci ng f| |l can be
prepared by a nethod including the steps of: (a) preparing a polynerizable
conposition; (b) depositing the polynerizable conposition onto a naster

negative rricr?@vlét{cldpp%gd nol di ng surface in 25an anmount barely sufficient
to fill the c 1 the master; (c) filling the cavities by noving a

bea2t of the pddptivet filmabioe usompesicdliconsthetingseof the preednd invedtidvasa esuadilyas a
F EZ ];Iolrrgjosg ep‘%gﬁ?ge[honsgsskﬁlreﬂ ina ‘Ehelale:\tavgltch 81%%61%2‘[10 Ia%Qd {nsla;gle%)e(l{rtt%llpgn thaéno%tlgdl) curtng
effect, i.c., light management properties, desired. Optical films used herein could be
monolayer members, e.g., substantially flat sheet of polyester sometimes referred to as a
polyester base film, or multilayer assemblies comprising intricately formed component
30 features that provide more specialized optical performance. Illustrative examples of
optical films that can be used herein can be selected from the group consisting of optical

base films, multilayer optical films, diffuse reflecting polarizer films, prismatic brightness



to yield an array of mcrostructured optical elenents on the base. The
master can be netallic, such as nickel, nickel-plated copper or brass, or
can be a whesnwpb®sti ¢ material 30that is stable under wPh@/ysedpoETNZati on
conditions, and that preferably has a surface energy that allows clean
removal of the polynerized material fromthe master. WO

2011/ 025963PCT/ US2010/ 047005 | ~ Useful base nmaterials include, for
exanpl e, cehyicspensiaing amasraf pasmats pRiiceb eatiees areysbigtistler opagaf frebues,

acetate %a%ieg%gt%m &gﬂﬁg&lfﬁ&g triacetate, polyether sul fone, polynethyl

met hacryl ate, |5yur et hane, pol yester, polycarbonate, polyvinyl chloride,
pol ystyrene, fdalsyet kyibedensnaphhdhaptadabfilne apotgiier o the invertiasw bblsedt|@red

napht hal ene di carboxylic acids, 5pol ycycl o-ol efing, . polyi m des, d gl ass.
Opt i onal | mmgwegra% Toit1BE PhTC aﬁaved%ﬂi%‘éeﬁ bectrate by ﬁa&%ﬁ df these
mat egi al S “mﬁﬁq{avinggg%gn remir%q%@ﬂé bt ilieﬁYa@ihggefQJcﬁQ@ﬁld%g%gg htftess

di spersed conponent ed or dispersed Iin a continuous . For sone
m cr ost r tohancenisatfinmg apt didfust sflsctoly mdarrer Ghhnesmeemhareteneslto abi | ns,

exanpl es ., eferred base terials.jnclude polyethyl epe ter.ephthal ate
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Films of Hopewell, Vi r?| ni a. ome base materials can be optically

active, dinhageamanttilad! fBBEFiIbL eempmrarcediyaiveilatibe fram At ansideséribicidginU.%.hr ough
a filmec C [ . for agple;. b he .ine¢lusion of 15dichroic
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can be prepa erent material s.
20mat er i dlisstwititvhicxartypies 61 diffusarfibeing pojaredr filmbsothat qaalbanisad iIngeiarindundeat i on,

el ebt T o RSe i YL PAln S Kot HO M EETHR Gebb Mestzisk S uRebel ar L 2i ng
films i m%ﬂﬂﬁer&i'%%@zﬂﬁ%@dp!ﬁ%ﬁ ﬁlﬁlslsllu%m?ﬁ{ﬁ%gé h&leﬁ%inéuée’-ﬁnéﬂ'ﬁn(r%r kirk et

al.) and 5, 783, Quderkirk et al.). The use of these polarizer 25filns
i n conbi BuighdmespEnharaed FilghiEds, ¥hhERdEWBnighficknkftagcdseleitm dBEE).i bed i n
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avai |l abl e optical filnms nmarketed as
20 Company.

As described in U.S. Patent Nos. 5,175,030 (Lu et al.), and 5,183,597 (Lu), a
microstructure-bearing article (e.g., brightness enhancing film) can be prepared by a
method including the steps of: (a) preparing a polymerizable composition; (b) depositing
the polymerizable composition onto a master negative microstructured molding surface in

25 an amount barely sufficient to fill the cavities of the master; (¢) filling the cavities by
moving a bead of the polymerizable composition between a preformed base (such as a
PET film) and the master, at least one of which is flexible; and (d) curing the composition
to yield an array of microstructured optical elements on the base. The master can be
metallic, such as nickel, nickel-plated copper or brass, or can be a thermoplastic material

30 that is stable under the polymerization conditions, and that preferably has a surface energy

that allows clean removal of the polymerized material from the master.



VI KU TI Tm Dual Bright ness Enhanced Film (DBEF), VIKU Tl Tm Bri ght ness
Enhanced 30 Film (BEF), VIKU TI Tm Di ffuse Refl ective Polarizer Film (DRPF),
VI KUl TI Trwanrharness3 Specul ar Refl ect or (ESR), and VI KUl TPTEUAAMa0¢dS

Pol arizing Film (APF), all available from 3M Conpany. WD

2011/ 025963PCT/ US2010/ 047005 One or nore of the surfaces of the base film
material can optionally be prinmed or otherwi se be treated to pronote

adhesi on of t Héschptbaeamateripls inalyrde; s cpamale, pyichepsryimitile GelHPSe asaiateabl e

doscr bed g &k e R Frkor B6 opilio ik RRAG IR fle Ry Bor RHELES o

the pri rr&netﬁehcaylare pelytinefiaaaldoyycater, Ip@dg&hr‘tmbmlﬁlp&@vmyﬂl chtutidgepey aldeye,no

greater th out 3 mto bout 400 nm el ements can
have any Ve P hOp s 6o YIBElt CEPIveds Fetedan p G #%y ligiacidsr egul ar
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cube- cor attern O ny other "I enticular mcrostructure. A useful
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i nt I flect. b t h t fil Anot h
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retroreflecti nayrkbmEnAErosh@IBBIbehOig HRAUES sic@fds @eikhigss dnhBAceARat fils, usef ul
m crostructure is a pri smatic pattern that can act as an Optl cal turnl ng

filmor elxemples of prefarses base m@tetlilptsllnéudﬁp@mtbylene_@@@ét%laéﬁf @fladgndptical film
navifo 2 BlNIBNLEE eI} LUTHS0aBY HERE: hioBuPll BAYPESRyE hanct no

film Bri'ghthess enhanc gen era y enf nc% onfaxr s’ I'umi nance
(referr edeﬂapntaallateaﬁld MELINIE)Q"ESBET aOiulaEbld fref D UPPnOEYiiia &ilmkiod HopeteR! r uct ur ed
topograp\y can be a plurality of prisnms on the filmsurface such that the
films canViB8Mised to redirect light through refl ectl on and refraction. The
hei ght of the crons
though it wl I%[)e underg%r%gsdda%ﬁr?é?)%ﬁg(g%rcégg%g?%a éﬁ[{a@?@ tmaz ‘his
range mayRolafzationoskght bleougted filnlbenbel sedmiphisiaa, ﬁqﬁtekﬁaj)ledlbﬁmle&g!clﬂsﬂlmhoﬁas t hat

fou top rrputer wat ches, etc m.cro stru tue optical film
can f:d ncréJé Olﬁrnogawﬁféé%a At tle%sela?t%iya@ﬁsag}ﬂs|pa%ﬁnt% ﬁg&%ﬁ escapi ng

from the ﬁiﬂl&%ﬁéfn L é’téotll% thﬁbv@@b{z 1&flud%g3ﬁ‘1%§gaﬁicsrﬁ%ﬁﬂs é‘ﬁchda%%'hgﬁéii @ngl es from
a normal axis running through the 25optical display. As a result, 1ight

t hat wouldiipsxirtbytaliescdngmloay pbwesilsjnersocﬂ wiithen atd@mblhseﬁlnamg@l assiroldf:ﬂsaf t ed
back intq.the display ere orti it can be_."reqgycle d returned
back to. it gk BEeE el RSt MingicaS e gim ot i efen it Aoe  r om
the di splRYarizItefileescdd fiepdrsd BoMHcrdTRRAMRESs bt difféRnt RGUEEISPAVET
consunption needed to provide a display with a desired | evel of brightness.
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plurali t}boaﬁ‘mgafeblsrﬁq@d@exes Each prismhas a V\D 2011/ 025963PCT/ US2010/ 047005
first facet and a second facet, The prisns are_forned on base that has a

first surface IoHmmsH pekeizme Upms 1%@?%?W5den§%%c?ﬁé?n§h@ﬁace that is
substant i g, %19/54{3' (@udglrklﬂﬂle@g an%rfvdﬁ% ‘aelfk%ﬂ(% alsur"lfh%(h%e oBbheld @ﬁnﬂ%‘f' Sns it

is meant that the apex angle is typicall However, I's angle can
r ang®e frcﬁtnmbmud)mliﬁam(m whblatbrlgﬁﬁlessr@hammreanﬁm hamneakie&mb%ﬁl U®.about 100.

These ap rounde flatt or trun For ex rrpl e,
the ri dgdaie CASURMR TR Bt S g?epoc&%ﬂ%%ﬁ?n R ot o
about 15 d@a@a@@ﬁ%%&se filRAS dSRAGENS LS P@t@m@&'ﬁg@m@o&@rﬁ pi tCh) can be
about 5 to about 300 microns. The prisnms can be arranged in varl ous

patterns such Ié‘@ﬁdégb&’ﬂtamdnqluddﬁOSlm@ataﬁmaVN@blemmmﬂl g8 mabeted aet al .

1om 1 Ptk b B BAGHS PoPinels PR, VR DR Bighls f@ﬁ%ﬁaﬁée;ﬁg' Y

stid normip(BEEY, a@KVJITmrDﬁf&sérR@ﬂévﬂse PBlaP@erFilih PDRPF A IKIUA M Of Erfifdnéddcr ons
has been found to work gwte well. The $referred pitch will depend, in

part, on Snseulpi Reflccpri ERR pfand IKEITH cAdunasd Rnlapiting Fim (ARE), all availible
from 3M Company.




paranmeters of sone other optical application of the film The prismpitch
shoul d be 15chosen to help mnimze noire interference. In optical
devi ces ovotha/azmmeent i on usi ng thin brightness enhanci ng@CriusasL0/0419e5 pi t ch
is preferably about 10 to about 36 mcrons, and nore preferably about 17 to
about 24 mcrons. This corresponds to prism heights of preferably about 5
to about 18 mcrons, and nore preferably about 9 to about 12 m.crons. The
prism facets regoripereiosd thegappresaf thabac Sibm meaterigl sasopkigpalhe be priped of t h
respect t g i i al.ckness of the
opt | cal TR WGl d Dok, BRI Ry kb BT Ol

t ypi cal | yaetisilarpidu@ablo fargmlysteabasedilyn tapdrn etudeptiifopdlydsay erisncnd, sich as
wel | -defi ped. pr.i.s cets, For ' ri ght ne hancing films .on

substrat é@‘swheﬂ_l% m-éﬁ’ﬁ&‘g&&- gr‘%?gﬁg 6\9_3%919 Gial } [Th gﬂ&&neg%é %_pa%‘m 35

mi crons) ,1afertiyngb&ahy hAkh® aB6ut PO 'nm&ﬁ%&@faug%tg%@ér thdH SHERESE0 it @ RRACr al Iy
bet ween about 0.2 and about 0.4. In other énbodi nents, thicker BEF

mat er i al st0@innh. be used, BEF materials a 50 micron pitch and 25 mcron

t hi ckness. In gne illustrative epbodi pen t rese i nvent.i on
brovi des. ref | S PRPGTAPTLb T ERAF LR BITOS 5P Nad eSS |t at i
properti aggulhsifb@Nepristhadic paf&l, Rehiclpeuh B dnl anf@lar ?ﬁimﬁiétpa&gﬁﬂ, Aghbyl are

pol ari zers, nmaking themwel| suited for use as the top sheet in film

30st acks.corngopaitern oo 25068 PATN S 10 B8ToT8e. A usefylgnigiasirugieraindeegtiaod by

t ho skilled.in th rt, optical deyi he -k nvent i on _ne made

usi 18 ot Heb Rk Bt IR eBipan AR E Rk Do ER LS BB 28 PRpCEr <o
DRPF mat eshhad @nichefilnt. hasethed dsuhil htrovientura ipd esmeki-abd eiethafdpmeern that
5Antistatic Layer The antistatic |ayer. conprises . the reaction product of a
reacti on GHRELHASE TEBATSHFEES YT dgmend satuse perplsPiRe iy abpethehisiflsal t and
(b) at le[ﬂﬁf'os% ul%qg )é?f'ir hﬁﬁphﬁte?@ﬁfapgﬂn% ad éﬂ gﬁﬂﬁl t(a{‘ning film or e]]ernent for

per f | uor opol yet her-no |€y contal ni ng nononer, ol i goner; or polyner.

Appl i cantise hasreogticatdigigaed t hat such conpositions provide surprising 10

synergistic results, In sg odi nents, the antistatic. layer .conprises
Chel? eaction HPBRRIEETSH © Uﬁgﬁw%ﬁm&%wfmerﬁﬁﬁﬁﬁgpswﬁﬂéﬁﬂﬁ@cec&? a

pol ymer i Zcﬁl@hﬁle%éhh‘aﬂéiﬁ 11ﬂ9m%hinie%0é?ﬁa DOARS géﬂ'efa@ Mhanc@lonRQUy Mer, €.g.,
an acryl ate. Al though various antistatic agenfs can provide static

decay ti nemiraasc (refzsad barcacasobdighigessd) ofelightng derichodhdesapithetirtd t he

exanpl es), i n ahout to,about 10 seconds,, it 15has, been, found that only
Cacr i e kphde R on o ER0E orateES SR M gL i RE SR ey ho B s B il
times of theshrcelRsh: throbgSREOO: anfttfrsdtidhi Tht a¥ighsofthe phemd At oN Wi | |
typically exhibit static decg\éﬂgl mes of |ess than about 10 seconds, and

advaht aggengsisyronhalnugt ép pleapt gliop Hroggle #rvifbevinderspa thag fepdrayhavikees of

no greategr.th . 3, 0, . . d 1 iyve

pol yner i ?%b%hésaéhe{?lg ghhslgl%aﬁge %3§’e?f%oﬁ?e’ggep%F%‘n§rﬁl %ggg?sdemizagﬁ%gc‘ll‘li dél%ltla{ c8¥rpri si ng

a pol ymerdsziade lfeursiah tapsypseanpies | wgchmi &t., (hemhictsstroethed opbicaltfilh0Qge. The

cation, the anion, or both may be pol ynerizable. The nelti n%‘ poi nt of these
¢

conpounddnfrgasedrighpees dramipfict hivlivanoimi e diehhpaping (opr b disabbyobel ow
carri ors VIR RS PRt B AR OO S FoR OHSs AFnR o SE e e
f r o t he apticalplispdaysi A4 a regulaflighathwowbulih es@lthsdisslay botsida mf gel dlloywapleasydroni um
salts, PYS ire .erc]‘ie P Entcos the adri]s(]?)laiy w. dee%g glpioytlrgnso?litt G be “recycled” and returned back

to the microstructured film at an angle that allows it to escape from the display. The

recycling is useful because it can reduce power consumption needed to provide a display

with a desired level of brightness.

30 The microstructured optical elements of a brightness enhancing film generally

comprises a plurality of parallel longitudinal ridges extending along a length or width of

the film. These ridges can be formed from a plurality of prism apexes. Each prism has a



A preferred oniumsalt for use in the present invention has the formnul a:
(R)a bGI(CH)"DRIbX-(1) wherein 30each R conprises independently an

al kyl , alwoyeltwesvearyl , al kalicyclic, alkaryl, alicycli®althiskolomsabs cycli c,
or alicyclicaryl noiety, wherein such noieties nay conprises one or nore
het er oat ons such as for exanple, nitrogen, oxygen, or WD

2011/ 025963PCT/ US2010/ 047005 sul fur, or may conpri se phosphorus, or a

hal ogen (fdnidfaesigad asprope fatqeaoTl@ﬁ)pw ge iﬁﬁnﬁétoﬂrb@?e they haygyfirblesugkpes o or

ar omat i ¢ afigh H@br{s@% WE% or aﬁc{‘a E%&ﬁn&}ﬁﬁ o tifat! Hssszf’B V&%%t?ag@/glat%ijhlaﬂér aAld

phosphorous; a iI's |s sul Tur als I'trogen or
phosphor appotiteetivst hivfacs By right @dsets iofs ricdnothat tieepex fhdlsistypitalty odt 909.s an

i nt eger 1 to 4 where Gis gen sp o] gis ani er from
1to 4 %&?%GVGWE;%&H%@&PIF mngegﬁonr\% iy etPri‘E 123!%? mayrfwgafmém%ﬂ Wof 1 to
4 cag bon @b%f&bou'?ffod)cs ﬁe@%e&%é@a&yﬂe’ sh%dro"tﬂéed bSfARnBNbOPun R ‘F"o@m y an

or gani ¢ ani on, nmore preferably a fluoroorganic anion. I'n sone
enbodi nermsmplenthmh‘ldghs @Gn bz rionedadded rad1u$ men mygd ef abohed emiabont & &) abdua $5 one of

the follow n for s: \ + X- Rl ,
The oni urSHTEFy ThE SElechi Vi sl Poagaforaeh i tisboper Bmoug%or 1 co
99. 95% ]rﬁié‘r’cﬁﬂcsefl“ﬁ@ lp¥isch c4rOb ERMn g P IV apio8§ patARhYsudR ab BeseRBed thne Sap4tyht
functional oniuns are preferred over the nethacryl oniunms because they

exhi bit aNg. a?sQ7és46ér(éI0@Sé‘aftlér degree of cure. Il lustrative exanpl es of
ani pars usef ul fhﬁq‘?‘écﬂ of ﬂl slflrugtu?elsk&flaét‘)%l&hﬁle%s edlhancullgb Al 1sspur|ett69ab€f‘3; PRk e%é/rl ates,

f 1 uor oor gani cs, doroi norganlcs
or less, more preferably from 10 microns to 100 microns and still more preferably from 17

microns to 50 microns. A pitch of 50 microns has been found to work quite well. The
preferred pitch will depend, in part, on the pixel pitch of a liquid crystal display or the
parameters of some other optical application of the film. The prism pitch should be
15 chosen to help minimize moire interference.
In optical devices of the invention using thin brightness enhancing films, the pitch
is preferably about 10 to about 36 microns, and more preferably about 17 to about 24
microns. This corresponds to prism heights of preferably about 5 to about 18 microns, and
more preferably about 9 to about 12 microns. The prism facets need not be identical, and
20 the prisms may be tilted with respect to each other. The relationship between the total
thickness of the optical article, and the height of the prisms, may vary. However, it is
typically desirable to use relatively thinner optical layers with well-defined prism facets.
For thin brightness enhancing films on substrates with thicknesses close to about 1 mil
(about 20 to about 35 microns), a typical ratio of prism height to total thickness is
25 generally between about 0.2 and about 0.4. In other embodiments, thicker BEF materials
will be used, BEF materials a 50 micron pitch and 25 micron thickness.
In one illustrative embodiment, the present invention provides reflective polarizers
that exhibit significant haze and antistatic properties, resistance to scratching, and will not
wet out against glare polarizers, making them well suited for use as the top sheet in film

30 stacks.



20Preferably the anion is a fluorochem cal anion. Sone illustrative

exanpl es i nclude -C(502CF3) 3, -035CF3, -035C4F9, and -N(502CF3)2. Due to
avai | abi IWOopoamds®est the foll ow ng are often preferredPCTOB2GPB47009D35CAF9,
and -N(502CF3) 2. Typically -N(502CF3)2 is nost preferred because it

provi des a broader range of solubility than some of the alternatives,

maki ng conpositions containing it sonewhat easier prepare and use, 25

Repr esent at i verexdhbi wilestoagdikthgseckdiadiindhg i optiem deveesafithe BWPHHE usef ul
herein i - ani : r

per fl uor gg%iﬁ%%%f&é%‘%@@@%a#o grc %lp%ée?%%ﬁa(&g%%%qog gﬁéﬁ‘g% l}zl/[gsF,’ BEF, or

bi s( cyand)RPF hattorabathkiathesail fusinyt vieesk indies discussed above.

bi s(perfl uoroal kanesul fonyl )i m des,

cyano- bi s- (perfl uoroal kanesul f onyl ) net hi des,

bi s(perfl uor oa) kapgsulfenyl ) net hi des, and
tris(perfluoroalkanesultonyl)nethides; and the 30Ii ke. Il lTustrative
exanpl es of sullcaintistatve klybrycommorsds thatréavgioh brosluotorfganaaioamiighse i ncl ude t he
foll ow ng: RfS03 / -NT \ X . C)Rf -G X erein each .Rf. i s

i ndependgcﬁmwsﬂlgf(?ha?r‘?ﬁf’aﬁ%?%@% TRVI‘Z&Bfe ‘?AWP S%CJF ?}tf’;)(bg ﬁﬁ@aﬁgye PEVEErIRIC o
Sacycl i ¢,nohadniirA B0 o%ﬁﬁ&bﬁél?&he@ﬂﬂei%n@ﬁﬁihg AdInb¥ncE Vigdhbr, 6at enat ed
("in-chain") or termnal heteroatons such as N, O, and S (e.g., -SF4- or

- SF5) . Qunodymerd dwhidems hayveahiscgopred thag s@d dompesitigngprovpleandrixings sel ect ed
fromthe group.. - hal ogen,.. H_.al kyl . ar. al kyl . .an ryl. Any
o Cont 1O EBIR g SO PER R s Bl ey e s iR R 10
per f 1 uor gabdick 004 daptiornix8urS@rtitdompebinX (¢)% IRfmerlLibic ddnuwii@argani ¢ ani ons
are used, they can be either fully fluorinated, that is perfluorinated, or
parti al | Yif9onsmonamet ofigpPmg. AT PAEISE Gethi B 356¥#on t hereof ) as desired.
Preferred fluo LG j 3 j t one

hi ghly fluori nfgl?‘g&gg&ﬁg%%?&]ﬁ?%%Fgéél?kgﬁﬁtp%ﬁg gt?@% d%gggﬁeﬁg%?%ﬁsﬁgﬁesul f onyl
group or aacqdingitaltheytestlnmmwhodhddsedbal ik ainesuhfpbasy in grooup todieueil O saohds, it

non-f | uor,i ne car bon-bonded substifuents are honded. to 15carbon. at ons ot her
t hahg t ho s PO et ﬂﬁv Crﬂgalaﬁqf@étap@ a%‘BH’&‘éBP?‘E}“E%’é ageiitp Gy Proyidg gitic

(pref er ahjeyay fhbs H08ss 40801 1.58HRUL R BRIRAHy GY BBt iRALSn @v‘il?tﬁ%ﬁ?d to
carbon atons that are nore than two carbon atons away fromthe sulfonyl
group) . exhibit srtefdscablimes oflessftharvatmat §asdcondniohadwintgedwhsin abioutd 80%
fluorinate that is, at.least aboyt 80% of the car - suhstituents
o ' arfFircpas PGP HEC SEORETARS O3 0f ety Ab S ot of 01
perfluoriggadid. (that is, fully fluorinated, where all of the carbon- bonded
substituents are fluorine atons). The anions, including the preferred

per 20 uor i nat ed\mHlvstigtiveqwlyregirablersals necfok hasginds ¢ pelemariahlq tonee liquid

or sut f ureoflrr e MmO E Sl R P e B T o PR RPR il BB et B

and appl icatibh,aRSaniog,|od Gethahgabd polgimdrizable. The melting point of these compounds is

more preferably below about 60°C, and most preferably below about 25°C, for ease of use
in coatings with or without the aid of solvent carriers in the coating formulation.
25 Suitable onium salts can be selected from the group consisting of: ammonium salts,
sulfonium salts, phosphonium salts, pyridinium salts, and imadazolium salts.
A preferred onium salt for use in the present invention has the formula:
(RDasG [(CH2){DR]X @
wherein
30 cach R' comprises independently an alkyl, alicyclic, aryl, alkalicyclic, alkaryl,
alicyclicalkyl, aralicyclic, or alicyclicaryl moiety, wherein such moieties may

comprises one or more heteroatoms such as for example, nitrogen, oxygen, or



25f | uor oorgani c anions (nore preferably, perfluoroal kanesul fonates,

fl uoroorgani c anions WO 2011/ 025963PCT/ US2010/ 047005 with two or three
sul f onat ewgroupes9edi s( per f | uor oal kanesul fonyl )i m des, amdT/US2010/047005
tris(perfluoroal kanesul f onyl ) met hi des; nost preferably,

per fl uoroal kanesul f onat es and bi s(perfl uoroal kanesul fonyl )i m des).
Preferred anions for sone enbodi nents are perfluorinated where all X' s are
QRf and al | Qsglfay. er 5y comprise pb%pmrabroy athﬁl@galh(%lﬁ thus ggn be fluoroorganic in
5per fl uoroal k de, nost
preferably thgﬁgﬁwén IS }e% s(per élﬁgtrléo% onyIEI d)dem The
fl uoroorgan(hsnﬁr@ep,rsmfuderIgroelatceoussol ubi i ty and conpatibility of the

oniumsalt w.t he iu | e nononers, .ol igqners
pol yners. Thrss? Wﬁrﬁ@@? fjﬁ %r"ﬁf‘g ?abégféqgemﬁﬁweeme ﬁremy, and good
Lon gobi |10y 9k fifbeEase | mw@re@rﬂarfamlrdsﬁ Rlan GRS TBAGERE cibie | ayer.
Preferred anions include - R2CF3) 3, -03SCF35 03SCAF9, and - N( SQ2CF3) 2.
Mor e preferredllmgemrm',phdmommsaval I ability and cost are 03SCF3, -03SC4F9,
and - N( 8020:3% g st preferred anion is -N(SOQ2CF3) 2.

Grinfitet Fen e | i -

Illustrativ8&?’ nmerizabl e silicone nononers, oligoners, and
pol ymers cap iRexpRinaiIfg, JroRwReeis Ras HngarlotvBealltid@ X1t 4@%@3@%&1@5 of
products. 15 speC|afIy usef ul pol ymeri zabl e silcones are acrylate
functional Xi Ilﬁéb@rlféhbeﬂyyemﬁers li ke TEGOTm Rad 2250. In some
enb i ments ntr nvent

pol y(?rerr zabiX e per i %eg%?blet ﬁorgan?r entl?/n cailon?]1 zﬁrenprekergbqﬁ n%%m&%alngc amon , or
pol yners, eithearoinB eh@adm&fnm in Whicadsiit iretuded it the cpolbyﬂl’fe bhitiabsadt 18is loneone
nmononers, oligomers, and 20pol yners di scussed above. U. S. Patent Appin.
Publ n. 2066k iBWGIBAfPHPNIa&n et al.) discloses the synthesis of

per fl uor opol yet her_ noi et y- cont ai ni ng uret hane acryl ates useful herein. One
cl ass of suitab At+er udes er po et hanes having a
nonoval ent per ‘@a —r({}@m&#%. ety N ti {%(1@ )ﬁﬁﬁe term nal group

conbi ned with a‘eefiventional hydrogar bon- d (rmore preferably

acryl ate-based) hard coat materi al , 25e.g., having the follow ng formula
(11): R1-( NHC(emoiyn palt may Rpiprasyoan (h@)lpyer(arr)vemépeﬁcwwge ofsl g PXdue of a
mil g4 - Sop%/f%&%kflo%éo% Qméﬁé&{“ﬁtar é’mﬁrs%ﬁ”r rmﬁ&‘%ﬁrtcﬁm% o@f 1104
car bon at uor o er nol e corrposed of
groups cqnplicirsd ogertthemdthacifyd omiuing bEédﬂk@)h)é@dElﬁﬂtt a faher eelldrgrmhie@ée of

i ndependently represents a fluorinated al kyl ene group having from1l to 6
carbon at¥fs, each x independently represents an integer greater than or

equal to 2, ang,where iegargpl-b§oiaﬁlieﬂ§ttf§9ﬁ[ hér@ﬁ’ir’fhéiu&@alﬁjll sulfates, methane

sulfonates, tosylates, fluoroorganics, fluoroinorganics, and halides.

20 Preferably the anion is a fluorochemical anion. Some illustrative examples include
—C(SO,CF3)3;, —03SCF3, —03SC4Fy, and —N(SO,CF3),. Due to availability and cost the
following are often preferred: —O3;SCF3;, —03SC4Fo, and —N(SO,CF3),. Typically
—N(SO,CF3), is most preferred because it provides a broader range of solubility than some
of the alternatives, making compositions containing it somewhat easier prepare and use.

25 Representative examples of weakly coordinating fluoroorganic anions useful
herein include such anions as fluorinated arylsulfonates, perfluoroalkanesulfonates,
cyanoperfluoroalkanesulfonylamides, bis(cyano)perfluoroalkanesulfonylmethides,
bis(perfluoroalkanesulfonyl)imides, cyano-bis-(perfluoroalkanesulfonyl)methides,
bis(perfluoroalkanesulfonyl)methides, and tris(perfluoroalkanesulfonyl)methides; and the

30 like.



WO 2011/ 025963PCT/ US2010/ 047005 Q' is independently a connecting group of
valency at least 2; Ais a (nmeth)acryl functional group -XC(0)C(R2)=CH2,
where R2 we2a1lsws al kyl of 1 to 4 carbon atons or H oPCF/USR108H4705 | east
1, 5nis at least 1; pis 2to 6; mnis 2 to 10; and in which each unit
referred to by the subscripts mand n is attached to an R unit. Q' can be
a straight or branched chain or cycle-containing connecting group. gr 10can
i ncl ude a covdllssifatiyegramplas of yuitpllgaveakly copidinatiag fhiereprganiq/anens, inglgde
al karyl eng. sdows optionally include heteroatons such as 0, N, and S, and
conbi nations thergof Q' can also optionally include a heteroatom containing
functional group such as carbonyl or sulfonyl, and conbi nations thereof
U.S. Patent Appin. Publn. No. B¥08-0124555 (Kl un et al.) discloses
15perfl uoropol yet her noi ety containi ng urethane acryl ates contai ni ng
pol y(et hyl ene oxi de) noieties cgeBthat would be useful herein. PCT
W2009/ 029438 (Pokorny et al.) discloses curable silicones with
per fl uoropol yet her noi ety cont \ning uret hane acryl ates that woul d be
useful herein. As will be known %o those skilled in the art, surface matte
coatings are often useful 20in optical films and it may be desired to
impart such matte properties to gptistatic coatings of the invention. The
i ncreased haze and reduced clarjfty froma matte coating hel ps provide a
nore uni form di splay, and hi deCoptiXcal defects fromthe underlying film
stack and backl i ght, especially\in liquid crystal displays (LCDs). Various
means are available to provide a*matte coating and are useful with the
present invention. 25A nultiphase coating can have a natte surface
st r uct ur evigesiarcasteR; it infpendeng ¢ b Bluerin@talkal & aryiggoyoihat @dy b&icidie ooat i ng
at the surface or within the bulk of the coating, e.g., entrainment of
par t3 cl e<C¥eIin SHuratsd) oF paeatyiatadt Hiemgy eptongly aantiiy cpfdated 4 nsBIn P sone
embodi MentininBAlcldr6:Sifis Wdhs .10, Sha B cletIgelife-dingley if ramdigndudik of the
coating can be Used to I mpart ‘desire Faze properties W thout  ne essarily
yi el di ng SO mtat @O inkingerouBHdTX aughecteslefarh theagroue QRs, @8 rhabezcof Haalkyls hape,
typically preferred rticle shapes .are often in the formof spherical or
ol ong. beatle -k arbiee o e wont gt s en et EEbl 0gnE T ons t o
about 20 prrHns Ré’ik & &Hﬁ&%a%ﬁ%‘%hﬁf? 901 ifd @sh a8 grg, made fromany WO
eria

2011/ 025963PCT/US2010/ 047005 i that is conpatible with the coating.
Sont0 i | | ust r atlf fleorepegapicemian aguiscdithey ot by dithes fullyrflygainetcd that is ncl ude

o YTet AT B TR B R  BBLEgs o e
Preferred fluoroorganic anions include those that comprise at least one highly fluorinated
alkanesulfonyl group, that is, a perfluoroalkanesulfonyl group or a partially fluorinated
alkanesulfonyl group wherein all non-fluorine carbon-bonded substituents are bonded to

15 carbon atoms other than the carbon atom that is directly bonded to the sulfonyl group
(preferably, all non-fluorine carbon-bonded substituents are bonded to carbon atoms that
are more than two carbon atoms away from the sulfonyl group).

Preferably, the fluoroorganic anion is at least about 80% fluorinated (that is, at
least about 80% of the carbon-bonded substituents of the anion are fluorine atoms). More

20 preferably, the anion is perfluorinated (that is, fully fluorinated, where all of the carbon-
bonded substituents are fluorine atoms). The anions, including the preferred
perfluorinated anions, can contain one or more catenated (that is, in-chain) or terminal
heteroatoms such as, for example, nitrogen, oxygen, or sulfur (e.g., —SF4— or —SF5).

Preferred anions for blend compositions and applications include organic and

25 fluoroorganic anions (more preferably, perfluoroalkanesulfonates, fluoroorganic anions

10



obt ai ned from Ganz Chem cal, Sekisui Plastics Co., Ltd., and Soken Chem cal
& 5Engi neering Co., Ltd. The onium salt, polynerizable silicone
and/ or pewbl2oorvapwByet her content, and ot her component spPCirfusamg/o4®hdul d be
conpatible in that they will mx and polynerize to formtransparent fil ns.
In addition to the oniumsalt and pol ynerizable silicone and/or
perfluoropol yether 10 npiety-containi ng conponents described above,

anti st at w@yé%ordhre@ﬁélf?%&mp% besaperBeorpalanaspldonyd limidss eandonposi t i ons
e GAYBLIrRloR ARLYITRAL AAO G D3R A GaRE, pORIBSLILHALABRL !
nononer s, I goners ch materra e use to nodify
properti dﬁs(pérﬂhh@aﬂ@ﬁeﬂutfamyl)lha&@b Pefgred aadﬂe%rmtmteo:ntﬁwlmmm aal fi I m

flexibility, or other ani c rties optical ties, .e. its
haze, cl difiiyprmated Wher%ﬁﬁg’é S B Qe 501 m?rﬁﬂ?fgliaggfetil%%’élﬁﬁ ik of
pO'Mﬁer'éﬁ%%ﬁn@ﬂﬁméhhﬁﬁ@ﬂﬁnaﬂﬁ QQEHHkHBH&ﬁEBﬁ 1&&&@9&%{ eﬁQQﬂ?%&y”Ers

usef ul rein 1 nclude, for exanple, poly (neth acry nononers Sel ected from
t he groupmuunsaém%mgﬂumﬂﬁhgnmmhomﬂhmhtnryI) cont ai ni ng conpounds such as

phenoxyet hyl at e ethox | at e henoxyet.hyl acryl at.e.. :

D et hoxyet hoxy SR SHrEST TY PR ar LN AR SPRP R PaP SEP)it e, and
capr ol actsanevigchy hah @muﬁbﬂol%&ﬂﬁib’[@ @A6hdtherd IR RL bR FolGARROUNGS such as

1, 3-butyl ene gl ycol diacrylate, 1,4- but anedi o dlacrylate 1, 6- hexanedi ol

di acryl atimpontaig-inexiding allayeowaheegd alerityrend geadian mydblits wl@ﬂhgﬂﬂelﬁ@f@leyc ol

d|a | at aI| atil ¢ _dhagcr t 0 | o

it Vanale sl hab Rty SRR o h T o S AL S 0 P4y RORFE e
neope nt yl—Qls@l, add acEN(ﬁbaCEg)z CRipFOprafdredanivacl duces ansapiing yrhcgctqsc@de
hydroxyplvalate di acryl ate rol act one nodi fi ed neopentyl gl ycol
hydr oxypivaiSthe. aiQSyiated —N@z&“ﬁekaw@é@ e mshprefaredaniands eN(RP e ene

gl ycol diacryl 10)

bi sphenol A dggggrt§%§£ﬁg¥,§8®$9#¥%9%@gh%ﬁsp enoon%hggg%#g%gggﬁ’ethoxylated
(30) bi spotyradrs Aardbasttyinad Gomebéaiyd @idedthcAEGDS phepedupAdrIvstiuasr yl at e,

hydr oxypi val al dehyde nodifi ed trlnethylolpropane di acryl ate, neopentyl

gl y&dl dl%ﬁ@?wléx \dﬁeﬁﬁmoyémwablﬁél gAnges ale 4cp0uy m@en@hssltcene polygtaetyliene

gl ycol ( ?>% e, polyethylene gl ycol (600) diacrylate, propoxylated
neopent yl yco iacryl ate WO 2011/ 025963PCT/ US2010/ 047005 tetraet hyl ene
gl ycol diacryHa@emehﬁmo&@Mmﬁemaneﬂﬂqﬁhhﬁhbénﬂ%ﬂmﬁyWQMEenmddmmleene gl yco
di acryl ate trlp opy e egcoI di,acrylate; (c) tri(nmeth)acryl containing
conpoundPOLeeIZ egaeﬁmﬂo i’ﬁ‘rth%{é?%%{t‘@ntaﬂl}lpgr’éloll‘}?mélfsp?lb%)éﬁ*?é A Pt e,

pent aer t bl Bltchd b1 hiifion ?&ﬂﬁ@é%iﬁﬁe?&aﬁlé b RbRSnbS: digonRENaRy| at ed

(3) trinethylolpropane triacrylat et hoxylated (6) 5trinethyl ol propane
tri2eryl anoéymea‘s doxrydsed elebve 9 )U.$.rRatat Aypipbi. ﬁnblpami)&(n 16600A htlelunet #loxyl at ed

(20) tr| JRropane t i acryl ate Propox ated triacrylates (e.q.

br opoxy! drpeeaigrycens vl e figpfe sbuc npBRetRtitDs weler hgyde rnd
triacryl aﬁeeem PORPemYd &t @ttallid ndtdrialEhbylied Mﬂ@&ﬂﬁol&&h@&h&t’h@ﬁ& haPm@ROXy! at ed
(6) trinethylolpropane triacrylate), trinmeth ropane 10triacryl ate,

tris(2- hymm@nhmrﬂu@r@pqlamhmmlety mﬂceflyml@ﬂt @ryletst)temlgﬁ@rommblmwhy

(met h) acr tal Suc nt.aer thrl t et | at e,
e e ot 18108 S ar Ros AR R RN dr S BRI oA Berdk SLARRIH,

ethpxylaufglwaﬂgxaemﬂﬁﬁmh@ﬁnh@&iagtraacrylate caprolactone nDdlfled
di pentaerythritol hexaacr Iate TﬁN oneric (neth)acryl conpounds such
as, for exanple, QU {Akh15acryl at es(iDepoxy

acryl ates; %Eﬁéﬁ{:ﬁyﬂs g%s@@ue of a multi-isocyanate;

B is O, S or NR, where R is H or lower alkyl of 1 to 4 carbon atoms;
R'is a monovalent perfluoropolyether moiety composed of groups comprising the
30 formula F(R™0),C4F,q—, wherein each R™ independently represents a fluorinated
alkylene group having from 1 to 6 carbon atoms, each x independently represents

an integer greater than or equal to 2, and wherein d is an integer from 1 to 6;
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anal ogues of the foregoing; and conbi nations thereof Such conpounds are
w dely available fromvendors such as, for exanple, Sartoner Conpany; UCB
Chem cal swGapparstsson; Cytec Corporation, Cognis, and APrdTiuskoiCie¢rontal
Conmpany. Additional useful (neth)acrylate materials include hydantoin
noi et y- cont ai ni ng pol y(neth)acryl ates, 20for exanple, as described in U S.
Patent No. 4,262,072 (Wendling et al.). Quter |ayer antistatic coatings on
bri ght ness EnkaineentaAentyq ¢pnnesitig oymefardensy at st 2absor bance and col or, so
as not to interfer i i Qggq@ r ) fidns.
The coating§J§3§§?ﬁ%¥%ggggﬁg%gf@ﬁ%ﬁr2%3?26 ’ r|?g‘@§§%$o§?ug&g}%§¥%%ﬂhn
di spl ay, and hbdeadphiatahs oddfiecFs from the underlying fil mstack and
backl i ght. 25The sgguld provi de reasonabl e durability. I n perhaps
t he sinples?lﬁﬁb%ﬂw nts, devices of the invention will conprise an opti cal
| ayes with gntigtatlayer as described herein on one surface thereof. As
shown in Fig. 1 wherein optical layer 12 is a sinple polyester film having
antistatic bay2to@4 on surface 16 thereof and optional adhesive 18 on
opposite sidg_zothT]s construction may be 30used for appropriate
appl i cat i on§"8¥~i'? "Yesired may be may adhered to desired substrates, e.g.,
wi th optionghd madligsh ¥&hkfitabfebdd b beade suBdBripath QRd afis Sichar® AR ivhit,
suitable. In some enbodi nents, the optical device mght conprise antistat
| ayers of the Qreparciagitramht eneranchadchoin b 0PEO63FATINGS2ORNt DL 2008 Slir f ace of
an tical layer or jcal, devic e. d..1.DBEF- | wher ein, t ap{ i st at
oy EPs, nag i Loa RN 50, TS e g iR T R e gk B aas
in one andptish#lty inalyieé htsitoatddis uble aOONE[ andeS$, and lcombdimEoeihedbMEQt san t he
antistatic layer will be fornmed on the optical |ayer by 5the foll ow ng
met hod: (190 gitig0riy mgluge pihglerenteasentadinbiwgedona gioup sHEY 355Ny at | east
one poly { zab i descri bed herein, (b) at |east one
non-oniuﬁ?ﬁ%ﬁ@h@??%@gﬁgh§?%??%%@ or perfluoropol yet her noi ety-containing
nononer, ol i gdisr Patomt Ayedly.fblmaNod 26@8-0 HEld ShEéKhinret abndisdpdcsonal |y (c) at
| easf one non-silicone, .non- per.fluoropol yet her nononer, gli oner, . or
pol yrer ; RepfucspRAlysthy eiety| qoaﬁfranwgfhaﬁa 4 ORI BRP S AHETE I dRe of an
opti cal Hﬁ&@ﬁﬁuﬁ&kaﬁ%o&MﬂkQ@dﬁh&x&hﬁ@Kﬁfﬁ@ﬁkh@&ﬁ9@ﬁﬂ@%k&h9%tMQ situ to
formthe antistatic |ayer on the surface of the optical layer. In other
enbodi nmentisloscheurabltisgtcané¢sovittayaflugiopdlybhef moredcanainmne usithiacofcrydatsubst r at e
film e. a ester. fi.lm the other side of which is subsequently
positionghmdﬁnﬁﬁh Eﬁ’ﬁ&?‘ﬂ%f an optical film e.g., adhered by |anination
or with adhesixewilPbe bRiveh fothd¥caRBIcWiA heBC Ekﬁrfﬂc@@iatté@@?tﬂlf%% ard&¥RdINlseful

0

The invention will be explained with reference to the owm ng

i |1 2&t r atinpptiest Aikps ard it may bgrAgeingdstoampant gughanptée IPpeREyletangptape eeadings by
wei ght u S. r Wi 201 ndj ed. t X static
tocy e SR iFhIfe THE AL AR roduced IIAR) ORLIRHR g MBLRER, > 21 5

wer e cut provide 4 Zhgeerubiyorhbdisping amp ihitk opfidalaterfisdid frexn ek @ideri@ingtfllimestdotm di ty
(RH) of about 50% for at |east. 12 hours. The materials were tested at

25t enper sdbaeklighhiespogidlydn fifpich pstal dlispips (rhskt Biiaus dapgaredvaidibhuaio on
time was i - 4046, fornmerly known as
t he Federa gé?gﬁ%?ﬁ%i 2@%&%@?%%%5§%§?§%é%ﬁgzg%%@g?'"Antistatic Properties
of Materi al s",A usiltiyghasscdatisg Madkdved06DtStuaface stDetay ghagttetfiiom fwanabict ur ed

oy et e St o il P B TS Dbl o501 o
test mat ehbdinnR¥t SSHREcI GRh ¥WObEBERHyRAORa PlatcSHead@MAn& chdtipld 1ABSRE 2l | ows
embodiments, particles with different refractive index from the bulk of the coating can be
used to impart desired haze properties without necessarily yielding a matte surface.
30 Though useful particles can be of any shape, typically preferred particle shapes are often
in the form of spherical or oblong beads. Preferable particle sizes are generally about 0.1

microns to about 20 microns in average diameter. Particles can be made from any
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observation of the decay tinme of the surface voltage from 5000 volts (or
what ever the induced electrostatic charge was) to 10 percent of the initial
i nduced cNerge/23%eB3s is the WO 2011/ 025963PCT/ US2010/ 04POTAISSM1a04 0% har ge
di ssipation tine. The |ower the static charge dissipation tinme, the better
the antistatic properties are of the test material. Al reported val ues of
the static charge dissipation tines in this_invention are averages (Average
Static Dé@%@ﬂ@égaé)ls erepatibte vidh e coatng ayoneillystraiviicramplsnef Sl%’i‘b%es report ed

as >60 seaanas, Td}g;' ﬁ?c‘lé’s ihQade dﬁdggm ?P%eefhé ?ﬁ%%g%?ﬁ?ﬁﬁlm&hg&w o8l static

charge that cannot be renove ace co and 1s’not antistatic.
When t he mdyspirend, pe]tyatbtlcﬁnd, pudyanaide gpiysiliconarapd sdfcaaboeful f4€ioleyvodt lsc or nor e,

it was no on der hav d sufficiently to be antistatic.
Mat eri al so ?aiﬁceﬂﬁay@awcs é?-ﬁagt aleﬁ/ Selrra Ghantiealichg exanpl es,
VI KUY TI Trge I@ﬁjeﬁ@% (ght ss Enhancenent Film 1l (or DBEF I1) from 3M was used

as the optical I'm’ Such films can be produced as foll ows: A
mul til ayer refTlectnive sepiolpatynzwalblleIsmcma@amb(msperﬂnmrepblywthd:r dontest, aogt i cal

| ayers created froma ene napht hal ate and. second o tical |ayers
o vat od 1FBHCTBOBITES Ry PSS Rk by e S R PO RS RE 2 oot | cal
| ayers crgah@dndpafti 8lky cl oal i phatic pol yester/pol ycarbonate bl end

COMTer Ci ally avail abl e from East man Chemi cal Conpany under the tradenane
"VMB65" and addiaddipaaite ghemnemwt wdtmlﬁngrmh@smqosw an¢ocpphgiepelyetins30”

o1 Yor (ERPRRBEDRRY CTREa e Son bR fh e By SRCFL G e hel st e

synt hesi Zrﬁahel fiora chabkivohpasitions Airthbr ¢dieprisodd soMmgrizadi ﬂmlt-sﬁ‘lictofmb chalar ge:
di et hyl 2, 6- napht hal enedi car boxyl ate (80.9 kg di met h terepht haI ate
(64.1 kg)perflucgonplyeiher rpnsmers 5ligamprs) or RAlYR)FEnsug %@na%mgt sed to

trimet hyl ) i e (40
0. and RS ROROPIRRY ST Atouf@RRGr 6y RESHE e SR UL EIRHE &
t enper at wtkeraficcAod Gl promrisesgichbpopertivg cat Modphercbsity,2tx; &Gﬁc&@&i’, p) and
theb{Txture aI.Iowed.to re i.le re vmgfhe rrethanol reaction

ct

ct
pro AF t er>OUHHPEF3tYG CEHBPICR aLRIYMCHARIS RAPEYIFRTC, FN-ARP AR OmETS,
(appr oxi rgfoghérs &r éolmzrstlﬁ@fu[ Raetl 19ﬂuéf@$§reéxa¥f@fe pOR é%ql)xur&nnsﬁdrﬁér@yl

phosphonoacet at & 5°g) and the pressure was reducéd to one torr (263 N nR)
whi | e heesblentgdtfmrm%@rom@nsmh@n&(ab mono(lmyeﬂmcoyimmmtalemgwbamemgismdh as was

comt | oSt LSRG Lo RRUITER MR, LAULLISL Rl SRESII Se R0 O
o- di chl orehay AL ciShyRI SR acrm@e @@fa}mﬁ&bﬁb Mhéfée(b)m&((ﬁ%ﬂlﬁ)@&yby this

met hod had a glass transition tenperature (Tg) of 85C as measured by

di f2@r entdoataindeg eernpryndabunhi avds I-hutsiteng shysabdipaylste 1. 4ytancdiol diacrylate,

2011/ 02596 / A(005 ranp rate of 20C/ m nute. The CoPEN5050HH

pol yrner ﬁla(gﬁégyrng?r%gég e |ndex of 1.601 at 632 nm The above descri bed PEN

and CoPENS@5h0tdrcumet moﬁ@e&xylaﬂedmhotrﬂutmg,hata, a1tnd @yedl divehtlatopaikdgildded 0
create a nultilayer optical filmwth 275 alternati n% first and 5second
optical |3pBatic le@tez?%orfé@@ﬁ chgiphsxapg dianetiangt fagiyiiteiallogzlatednt o 3 parts

and hexanediol

25 diacrylate, alkoxylated neopentyl glycol diacrylate, caprolactone modified neopentylglycol
hydroxypivalate diacrylate, caprolactone modified neopentylglycol hydroxypivalate
diacrylate, cyclohexanedimethanol diacrylate, diethylene glycol diacrylate, dipropylene
glycol diacrylate, ethoxylated (10) bisphenol A diacrylate, ethoxylated (3) bisphenol A
diacrylate, ethoxylated (30) bisphenol A diacrylate, ethoxylated (4) bisphenol A

30 diacrylate, hydroxypivalaldehyde modified trimethylolpropane diacrylate, neopentyl
glycol diacrylate, polyethylene glycol (200) diacrylate, polyethylene glycol (400)
diacrylate, polyethylene glycol (600) diacrylate, propoxylated neopentyl glycol diacrylate,
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stacked to form 825 | ayers. The PEN | ayers were the first optical |ayers
and t he CoPEN5050HH | ayers were the second optical layers. In addition to
the firstwendigessad optical |ayers, two sets of skin | RCEAS2090/0¢7005
coextruded on the outer side of the optical l|layers through additional nelt
ports. VMB65 bl ended with 22 wt % NAs30 was used to 10formthe external set
of skin layers. The construction was, therefore, in order of |ayers:
VIVB65/ NASSrasdens Bycod diaspilate, tHyeglodegampdymethanpd diagylatgytaedylone ghicpkal

| ayers o t r in .

ma 11 ayore it Ao AR YRR B R Pt ) o fing compoundPShch s 1
f eet / m nuileder@ndadrelatee timdthglblpoveince atiackdoe, §@RHhyfiot tr3@rydaeomnldscyladt t hen
uni axially 15oriented at a 5.5:1 draw ratio. A reflectiv o] arizer film of
appr oxi rré%/%wﬁie@éem, ewamélateg & trlg)etm?lem%g%trwa@%ﬁ?,mgﬁ& 8 Thi s
mul t4 | ayef ol -%rﬁdqe : 20 with a
Gar dsner ﬁgnzﬁgm tlﬁ‘??aﬁ?ﬁtﬁ? It’}eﬁlgegé%‘dﬁ?&ﬁ%mﬁgﬁﬁg@t%%{e%ﬁ%ﬁ %g’n?he nﬁigd shock
test (war(@0x est) had an acceptable level of warp after 100 hrs of thernal

[ fr. -35C to 85C, i ts f Ant | tic L X
The T or1 dHP N oRaR PRy BXlerarrsdiios bHmla s Ge HOPeSIBELt ) RAEnTo f or m
anti st at itfaéraMe, rdX%ﬁ@dQX.@)@lly@&?l SREMEAE, profixRR (3) trirnethylolgropane

ETM One, po

Photoinitiator: ES ' ymeric hydroxy ketone from Sartoner
25Conpanyitiag@ietem pripok gt (6 DnRatukatipepaesiriasylae), bireethylofrregeae oxy ket one

and, di phenyl 0 b ne  oxi rom G >peci al. emccal.s: Photoinitiator:
I RG»]A RE‘?‘T\%%?@? ?r(E))S i'?]:?' %rax gg\éif)lzsi?ctyﬁn‘&%gr%‘légca fsa?e’ t((}s h%eftf'illlfchﬁ% 1}t%nal acryl ate:
SARTOMVERTmcHRacbbeondiiting teinpyils pucpanentaetytiaaoc! tttradceyla@0Mil ti f uncti onal
acryl ate: SARTOVERTM SR-494, ethoxyl ated pentaerythritql tetraacryl ate;

Mul ti f unclitrepeinylalprnane totrasgplp agrtlggalpenfepytde choayBtddter:  wo

2011/ 025 ¢ 5 i i l 4 : R- 238b,
nexancdi dd BArr o et E R bl Lo ARl Reic b itol BT BERETRY)
FALBOMC*BigomeiNe (mcthydcoyl lcompetiisisudh &, Fortaxampichytcdranm acytatashpayese,

( CH3) 3NCH2CH20C( 0) CH=CHR! O - from G ba) 5HFPOC( 0) N( H) CH2CH2OH havi ng of
n%r weiCBHCHEP UtAY aﬁéimac %@@34 was made according a procedure
simlar tQ,kBals di)@l%&fdr%’o@ng; AndcombinaliGiilh Pt rSucE'th'ﬂploLm's afORRO7 7775

(Audenaert et al.) with the exception that HFPO nmet hyl ester

F( CF( CF3)auR2h) a GR(1CRBYIGE B CHS, furtchampi, Sarwmser(@piraogdUGBtGhemicals _
R CF{ CF3) L0, RS S Q0 B8], B R0 85 o T R
useful (meth)acrylate materials include hydantoin moiety-containing poly(meth)acrylates,

20 for example, as described in U.S. Patent No. 4,262,072 (Wendling et al.).

Outer layer antistatic coatings on brightness enhancement films should impart
minimal absorbance and color, so as not to interfere with brightness enhancement
properties of the films. The coatings may increase haze and reduce clarity to provide a
uniform display, and hide optical defects from the underlying film stack and backlight.

25 They should provide reasonable durability.

In perhaps the simplest embodiments, devices of the invention will comprise an
optical layer with antistat layer as described herein on one surface thereof. As shown in
Fig. 1 wherein optical layer 12 is a simple polyester film having antistatic layer 14 on
surface 16 thereof and optional adhesive 18 on opposite side 20. This construction may be

30 used for appropriate applications and if desired may be may adhered to desired substrates,
¢.g., with optional adhesive 18 or by direct lamination of surface 20 if suitable. In some

embodiments, the optical device might comprise antistat layers of the invention on each
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10f or preparation of the al cohol can be prepared according to the nethod
reported in U S. Patent No. 3,250,808 (More et al.) with purification by
fracti onavoadositizkdeat i on; Pol yi socyanate referred to her @Ch/ts2010D¢®ONLO0"
was obtai ned from Bayer Polyners LLC. under the trade designation
"Desnmodur TM N100"; 2, 6-di-t-butyl-4-nethyl phenol (BHT), and dibutyltin
dilaurate (DBTDL) are avail able 15from Sigma Al drich; Pentaerythritol
triacryl duefage gEmamtipal laypy oF optial devdere cdedPBREHL stheraResntistallgycre Brayi ned

Cor - Pol y ot SRy BN bR ML) R O RO Bt MBS
2300, 20THGabtth&AMDeR2 260, and TEGOTm RAD 2200N, acryl ate functional silicone

pol yet her, formerly ayail able from Degussa, . now. the Chem cal s Business Area
of Bvoni k' | ndUBSPESMDRLIRRRALS, Goapketii 3@%@%@%@@%@@@@%@? W

| th b ovily i { | i ( 2 ' y
LT Ty o A Sl o

- (Acr yl oydneppésininyizpbIN.ohjukh sati avetchri tedrmorsin ifd) at least one non-onium
bis(trif lp‘%q?%@@%ﬁ?c%hg 8p¥e|31'um de t¥}0 2011/ 025963PCT/ USZOlq/ 047005 FF F

0=S=0 | oropolyether moiety-containing monomer, oligomer, or
polymer as described herein, and optionally (c) at least one non-silicone, non-
perfluoropolyether monomer, oligomer, or polymer; (2) applying the liquid coating

10 composition to the surface of an optical layer; and (3) curing the liquid coating

composition iz situ to form the antistatic layer on the surface of the optical layer. In other
embodiments, the antistatic layer will be formed on one side of a substrate film, ¢.g., a
polyester film, the other side of which is subsequently positioned on the surface of an
optical film, e.g., adhered by lamination or with adhesive, or held in place with mechanical

15 means.

Examples

The invention will be explained with reference to the following illustrative
examples. All amounts are in parts by weight or percent by weight unless otherwise

20 indicated.

Test Methods: Average static decay was determined using the following method.

Sheets of test materials were cut into 12 cm by 15 cm samples and conditioned at relative
humidity (RH) of about 50% for at least 12 hours. The materials were tested at

25 temperatures that ranged from 22 to 25°C. The static charge dissipation time was
measured according to MIL-STD 3010, Method 4046, formerly known as the Federal Test
Method Standard 10113, Method 4046, " Antistatic Properties of Materials", using an ETS
Model 406D Static Decay Test Unit (manufactured by Electro-Tech Systems, Inc.). This
apparatus induces an initial static charge (Average Induced Electrostatic Charge) on the

30 surface of the flat test material by using high voltage (5000 volts), and a field meter allows
observation of the decay time of the surface voltage from 5000 volts (or whatever the

induced electrostatic charge was) to 10 percent of the initial induced charge. This is the
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F F>\F PCS-1; 0/0 / was prepared as follows: To a tared 5L, 3-necked
round bottom fl ask equi pped with overhead stirrer was charged 1486 g (79. 1%
sol i ds i weaper2s$3069 nol ) AGEFLEXTM FA1BOMC*500 5andPCRAISc@niemds wer e
heated to 40C. To the flask was added, over about one mnute, 2177.33 g
(80% solids in water, 6.069 nol) HQ 115, followed by 597.6 g deionized

wat er. After stlrrlng for 1 hour, the reaction was transferred to a

separ at orsjatrc share disspatiotimswdine dpwrihestpts dhargeBggnarion fimgatherbsttar thed t o
th t 8 t for 30
e T eactgNl AR AL SR oA BB A AR SRR Tor 20

| ayer andligiptien tintes &n ﬂhnmnSh;tloa-am@a,\}eeaiges oAnelagroSthtierDecy Ryze)owat mﬂemér head

stirrer and sti]l head ir bubbler. To the fl ask s added 2000
acet one aﬁﬁaarﬁwéiew@%@hew UG FEPPrqdeay > &25 S5¢9P98 mﬁié%tect 1B s3pRle deptqd 6 hour s

Wi thsan gjgg aﬁ RAf Y&t cﬁéx%@ttﬁa‘% Rhifdk by réiiﬁo){zeh '%g sﬁfﬂi’é%%hdﬂ\ﬂtfoﬂ aftd Y§ fJd of 2591 g

of a clear liquid, whi W'y crystallizes to a 15solid; Polymerizable
Oni um Salantiga(i®OBh2h ihersaplp&testeédldmottah@pf othavgd oftpboot 3l0avolasr proepar ed as

foll . 00 (:)N. \ -OND 0 =S=0. ONOlI O0./0.PIL-2. 20T | ut f
Lo s 05 b o et Rt S i1 T B o o Sorutton o

Materials
10 DBEF Film (Optical Layer): In most of the following examples, VIKUITI™ Dual
Brightness Enhancement Film II (or DBEF II) from 3M was used as the optical film. Such

films can be produced as follows:
A multilayer reflective polarizer film was constructed with first optical layers
created from a polyethylene naphthalate and second optical layers created from
15 co(polyethylene naphthalate) and skin layers or non-optical layers created from a
cycloaliphatic polyester/polycarbonate blend commercially available from Eastman
Chemical Company under the tradename “VM365” and additionally blended with
Styrene-Acrylate copolymer “NAS30” available from NOVA Chemicals.
The copolyethylene-hexamethylene naphthalate polymer (CoPEN5050HH) used to
20 form the first optical layers is synthesized in a batch reactor with the following raw
material charge: dimethyl 2,6-naphthalenedicarboxylate (80.9 kg), dimethyl terephthalate
(64.1 kg), 1,6-hexane diol (15.45 kg), ethylene glycol (75.4 kg), trimethylol propane (2
kg), cobalt (II) acetate (25 g), zinc acetate (40 g), and antimony (III) acetate (60 g). The
mixture was heated to a temperature of 254°C at a pressure of two atmospheres (2 x 10
25 N/m?) and the mixture was allowed to react while removing the methanol reaction product.
After completing the reaction and removing the methanol (approximately 42.4 kg) the
reaction vessel was charged with triethyl phosphonoacetate (55 g) and the pressure was
reduced to one torr (263 N/m?) while heating to 290°C. The condensation by-product,
ethylene glycol, was continuously removed until a polymer with intrinsic viscosity 0.55
30 dl/g as measured in a 60/40 weight percent mixture of phenol and o-dichlorobenzene is
produced. The CoPEN5050HH polymer produced by this method had a glass transition

temperature (T,) of 85°C as measured by differential scanning calorimetry at a temperature
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0.04 nol, available from BASF) ,isocyanatoethyl nethacrylate (19.58 g, 0.12
nol ), WO 2011/ 025963PCT/ US2010/ 047005 and 2, 6-di -tert-butyl -4-net hyl phenol
(BHT, 0.02020)1/0268h avail able from Al drich in methyl en@Cthiseriode70050 i)
inaflask fitted with a drying tube and a magnetic stirrer was added a
drop of dibutyltin dilaurate. The solution was cooled in an ice bath and
stirred for 3 hours, then allowed to warmto roomtenperature and stirring
5was contPRaéwcrs 0SB B GeREN 03 pelymenhad pictiagtivs index olaks oMo t or ed
by infrargd spectroscopy, observing the disappearance of the isocyanate
absor ption. len reaction was conpl ete the solvent was renpoved at reduced
pressure yi eI diregabavey éesyrivé SRIEN andl ICoRENS O FHPHE wdid COeAtruded through a

per fl uor et her - noi e cont ai ni ng. ur et han I t| yl at e, S 10N100/
0. 20 prée ¥ myﬁogﬁaﬁ@mﬁ il es oppabt %ﬁeeﬁapégE & ol | ows:
a 509 s"eQdHEIdo %ltl%r@ri 'ﬂ%ﬁ%‘?ﬂ%{y@%ﬁltﬂa&& s@ac‘kt\ba{st&%dw&t&ﬁ‘gﬁﬂ@&d‘“ th 15.00

g (EW191, 0.0 raction S N10O and 64 net hyl et hyl
ket one (l\%Edé)(g:d o836 dayeisn T REN latyaltshveie tHe5 st dyectl laywes amhibei on was

char ged t roliters. of a 10%.s ut|o T fol |,owed
5oy 21, TSR Eers 55 Sefpnd GBS ehy dp e AEPERT B O vi
addi tion dpuinnahy@y ewo 3&s BF fin ThersfwaBebetdcd bﬂﬂ%cbu\fértsm&)f@h%dftw After 2

hours fromthe start of the addition of the HFPOC(0) NHCH2CH2 29.45 ¢
(0.0393 elqyer@thsouﬁbl adflitipoel r@d} pm t eM3gPblengdgbwithi2 w%deﬁ(hwas gseWEK was

add to ea n_Vvi r L ng, funn over_ ahbout- 5 mn r4hours
frof t he USSR A BHRRRN g LORE s RECk o RSB e r8ke™ " Choa 5
EW 0. 027A5M865/NASHD tredd Mtadikhola)zerf’EJSBﬂterﬂatQ@%yegs &FHOptradapdro bhe hdtwaf MEK
was added to the reactl on. After reaction overnight, FTIR showed a smal |
i socyanat WIBERAS0blgndRieiSkBhiayeIPET3A was added, and after about 8 hours,
the reaction K; and
25PFPE UAZ2: Av*fggerﬁﬂ% %:ﬁ??@tg ﬁg}ﬁﬁvoa?g%%ﬁ%%%ﬁat %@%?%g%ﬁ%lleﬁg%%ﬂn% iracryl ate
( DES N10GEetlnidQtellbitOiga0)dNnGh2CER GH 30°C 33 (EF 3 fvr 30 sEcd‘piBEGnHSlﬁBn Mﬁ&uﬂrﬁpar ed
as follows; simlar to PFPE UAl except 31.66_g MN 1344, 0.0236 eq,

mol 11 r actarsaicdaEpOS;: bimpaateHparlcgycpglagz loﬁlgggiéﬂp@ xigats b0 micaens; 8n)

MPEG 750, (494. 3 EW 0. 0275 eq, 0.35 nol fraction)
PET3A. 36“%%@%‘%1?%%%8@@&%@9%32010/ 047005 Exanples 1 to 9 Ni ne
pol ymeri zabl e Tieaochattilagd fi &n@mtme‘mgutfed)ltcnhld\&tal lenas lover & 4206 pamegsuraioaitied on

DBEF-11 descri hed above, dri and tested hes ornmul ations all
cont ai ned>#90 ??@fﬂwalﬁt?r T&lsgﬁ)ﬁ*r‘ggg ﬂgl whet Wom%‘e’;a él\%ckote&t Y EPSACURETM
One. 5O hediyhsfan a{c@@;}faﬁ'l@[év%po%ar? aﬁmodhr;rabih%nﬁaltegu% frEACHsfopRsbat i on
was mxed to ensure the sol uble conponents were sol'ved and the beads
wer 20 di spersed. Each formulation was coated onto the back side of DBEF- II

With a #3 wre 8 TR i TS  e s0c

1.6 mcrons. EBE&& d o

(140F), aeaehatke@aat dubﬂs@)fahhraﬁgﬁalﬁayérgm@ka plekt one pass at 1010.7
nmeters/ mnute m nute), under a Fusion F600 crowave driven nmedi um
pressure IaﬁprE\@tl ﬁ@ethaﬂgl,bul b, from Fusion UV Systens Inc. At a speed of

o' 87 o/ o BB B Ty eHBETE ot Sy bhe B Ry oy ovi dea

goozt haze and Gotipaage matte features without interfering with the

bri ght ness enhancenent Xr operties of the
Photoinitiator: DAROCUR™ 4265, 50 50 blend of hydroxy ketone and diphenyl

phosphine oxide from Ciba Specialty Chemicals;
Photoinitiator: IRGACURE™ 819 from Ciba Specialty Chemicals;
Multifunctional acrylate: SARTOMER™ SR-355, ditrimethylolpropane tetraacrylate;
30 Multifunctional acrylate: SARTOMER™ SR-494, ethoxylated pentaerythritol
tetraacrylate;

Multifunctional acrylate: SARTOMER™ SR-9041, pentaacrylate ester;
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15DBEF-11 film The fornulations and static decay results are as shown in
Tabl e 1. The results in Table 1 show the surprising and dramatic

i mpr ovenewoO 20f1/@sd6Bst ati ¢ properties, in particul ar thePSuASRIOIOKHOSYNEr gy
whi ch can be attained herein. Table 1 Exanple PO S-1 (w% Polynerizable
silicone TEGOIm Rad 2250 (\t %) SR-355 (\t%9 SR-494 (wt% Avg Static Decay
(Seconds)  Riactional acrylate: SARTOMER™ SE238b, hovanediol discrylate:

Quaternary ammonium salt acrylate: AGEFLEX™ FAT1Q80MC*500 (N-
acryloyloxyethyl-N,N,N-trimethylammonium chloride,
(CH3);NCH,CH,0C(0)CH=CH, CI" from Ciba)

5 HFPOC(O)N(H)CH,CH,OH having of number weight molecular weight of 1344 was
made according a procedure similar to that described in U.S. Patent Appln. Pubn.
No. 2004-0077775 (Audenaert et al.) with the exception that HFPO methyl ester
F(CF(CF;)CF,0),CF(CF;)C(O)CHj; with a=6.2 was replaced with
F(CF(CF;)CF,0),CF(CF3)C(O)CH3 wherein a=6.85. The methyl ester material
10 for preparation of the alcohol can be prepared according to the method reported in
U.S. Patent No. 3,250,808 (Moore et al.) with purification by fractional distillation;

Polyisocyanate referred to herein as “Des N100” was obtained from Bayer Polymers
LLC. under the trade designation “Desmodur™ N100”;

2,6-di-t-butyl-4-methylphenol (BHT), and dibutyltin dilaurate (DBTDL) are available

15 from Sigma Aldrich;

Pentaerythritol triacrylate ("PET3A"), under the trade designation "SR444C", was
obtained from Sartomer Company;

CARBOWAX ™MPEG 750 was obtained from Dow Chemical Co.;

Polymerizable silicone: as indicated, TEGO™ RAD 2250, TEGO™ RAD 2300,

20 TEGO™ RAD 2700, and TEGO™ RAD 2200N, acrylate functional silicone
polyether, formerly available from Degussa, now the Chemicals Business Area of
Evonik Industries;
Beads: SOKEN™ TS3SC Acrylic Powder, 3 micron polymethylmethacrylate beads;
Polymerizable Onium salt 1 (POS-1), i.e., (CH3);NCH,CH,0C(O)CH=CH, "
25 N(SO,CF3),,
-(Acryloyloxyethyl)-N,N,N-trimethylammonium

bis(trifluoromethanesulfonyl)imide
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0 2.4 2.417.0 Conparative 3 1.6 0 7.2 7.2 * Conparative 4 6.4 0 9.6 0 *
Example 5 6.3 0.18 0 9.5 1.5 Exanple 6 11.0
WO 2011/025963 PCT/US2010/047005
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was prepared as follows:

POS-1;

To a tared 5L, 3-necked round bottom flask equipped with overhead stirrer was
charged 1486 g (79.1% solids in water, 6.069 mol) AGEFLEX™ FA1Q80MC*500
5 and the contents were heated to 40°C. To the flask was added, over about one

minute, 2177.33 g (80% solids in water, 6.069 mol) HQ-115, followed by 597.6 g
deionized water. After stirring for 1 hour, the reaction was transferred to a
separatory funnel and the lower organic layer (2688.7 g) was returned to the
reaction flask and washed with 1486 g deionized water at 40°C for 30 min. The

10 lower layer (2656.5 g) was again separated from the aqueous layer and placed in a
dry 5L, 3-necked round bottom equipped with overhead stirrer and stillhead, and
air bubbler. To the flask was added 2000 g acetone and the reaction was distilled
at atmospheric pressure over 6 hours with an air sparge to azeotropically dry the
product with a yield of 2591 g of a clear liquid, which slowly crystallizes to a

15 solid;

Polymerizable Onium Salt 2 (POS-2): represented by the following formula was

prepared as follows:

@) O
O/\/N\[]/O\/\\N+/\/O\”/N\/\O

PIL-2.
20 To a solution of tris-(2-hydroxyethyl)methylammonium methylsulfate (11.58 g,
0.04 mol, available from BASF) ,isocyanatoethyl methacrylate (19.58 g, 0.12 mol),

19



0.18 2.4 2.4 1.2 Exanple 7 1.6 0.18 7.1 7.1 6.2 Exanple 8 6.3 0.18 9.5 0

8.2 Conparative 9 0 0.18 16.0 0 * 20* This product was not conductive,
char ge wasO0Oposdi2iles. PCT/US2010/047005

10

15

20

25

30

and 2,6-di-tert-butyl-4-methylphenol (BHT, 0.020 g), both available from Aldrich
in methylene chloride (50 mL) in a flask fitted with a drying tube and a magnetic
stirrer was added a drop of dibutyltin dilaurate. The solution was cooled in an ice
bath and stirred for 3 hours, then allowed to warm to room temperature and stirring
was continued for another 36 hours. Progress of the reaction was monitored by
infrared spectroscopy, observing the disappearance of the isocyanate absorption.
When reaction was complete the solvent was removed at reduced pressure yielding

a very viscous liquid.

PFPE UA1: A perfluoropolyether-moiety containing urethane multiacrylate, (DES

N100/ 0.20 HFPOC(O)NHCH,CH,OH/ 0.35 PET3A/ 0.5 MPEG 750) was
prepared as follows: a 500 mL round bottom flask equipped with a stirbar was
charged with 15.00 g (EW 191, 0.0785 eq, 1.0 mole fraction ) DES N100 and 64 g
methyl ethyl ketone (MEK), and placed in an oil bath at 55°C. Next the reaction
was charged with 140 microliters of a 10% solution of DBTDL in MEK, followed
by 21.11 g (MW 1344, 0.0157 eq, 0.2 mol fraction) HFPOC(O)NHCH,CH,OH
via addition funnel over 10 min. The funnel was rinsed with 5 g of MEK. After 2
hours from the start of the addition of the HFPOC(O)NHCH,CH,0H, 29.45 ¢
(0.0393 eq, 0.5 mol fraction) molten MPEG 750, diluted with 5 g MEK was added
to the reaction via dropping funnel over about 5 min. After 4 hours from the start
of the addition of the HFPOC(O)NHCH,CH,0H, 13.59 g (494.3 EW, 0.0275 eq,
0.35 mol fraction) PET;A, 0.0396 g BHT and about 5 g of MEK was added to the
reaction. After reaction overnight, FTIR showed a small isocyanate peak. 3.1 g
additional PET3A was added, and after about 8 hours, the reaction was complete,

and was adjusted to 50% solids with MEK; and

PFPE UA2: A perfluoropolyether-moiety containing urethane multiacrylate (DES

N100/ 0.30 HFPOC(O)NHCH,CH,;0H/0.35 PET3A/ 0.5 MPEG 750) was prepared
as follows: similar to PFPE UAT except 31.66 g ( MW 1344, 0.0236 eq, 0.3 mol
fraction) HFPOC(O)NHCH,CH,0OH, 29.45 g (0.0393 eq, 0.5 mol fraction) MPEG
750, 0.0449¢ BHT, and 13.59 g (494.3 EW, 0.0275 eq, 0.35 mol fraction) PET;A.

20
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WO 2011/ 025963PCT/ US2010/ 047005 Exanples 10 to 13 Coati ng

formul ations for exanples 10 to 13 were m xed as 100% sol id fornul ati ons
(no sol vemD)20t10269%81 ude POS-1 with an indi cated pol yner ipganiSeoisiokioedne
acrylates or a polynerizable perfluoropolyether as per the foll ow ng
general fornulation. 5No beads were included in these conpositions. 55
parts by weight SR 9041 (pentaacrylate ester from Sartoner); 20 parts SR
238b (HD@ﬁ_ﬂlllL@J._ﬁ 6 hexanedl ol diacrylate from Sartomer); 25 parts PO5-1;

2 t ft - f h

(PEpD) "as 101 rdie 2P SRR NEARY fuitle bR GHORR fro BECLMOLRR S Ner

| RGACURETMBBHAI described aboee fdr'rermtméd angd temde Thhenfocnalhgohsadll doncinddeiPper at ur e
to 5 I d P ti- t final

Ohi cknesmeipungbo ol Tsask Jican B Be Teednanag Tk ERACRIE DG e urty "

conts o | agnbityilnfervakikd BRI TRRHURL UBECIPfortdl 83 W0thil Gf Bthdlion

across prescribéd coating area on he coated film sanple was
heat ed tdhﬁsrfbﬂblomompqmqmm\eerarddssolhe@awh@dvleaﬂ; Wﬂedlspmsctbgﬁachefnvnmlamlent with

one pass at 9.1 nete m.nu t e und a Fusion.UV D bul b,
e Eoe iy Qe ateohE bR o B FAEM s Fhe waPaf el ol ByRt ot o
coati ngs a\ﬂ@ﬂa@e adhBiRdeds @ fabsut RETmidrdAy. %@ﬁbé@e{n% wisafed S @ W&sSin a
equilibrated in a constant tenperature and humdity 20room at 22C and 50%

rel ative hamlmqﬂenyat $GC A20Houans! t}l@lﬁsv\’pcruw@51r intagnitregenAnvITGNIDPRINGE elecpys atChar ge
dec va r o r u n_Tabl e how ng
thort ool 5 BB A% SEHPLLER didrr EPERE G el G m Mtc

mat er i al reshatkellemg ukxa i dulbi frb@l(lﬁl@lo@rUP@Eeﬁb&lﬁcgeAdeq&Ed ()Be@:cmdS) Exanpl e

10 PFPE %et%rs/?m%ut%xglrerpl}\? er}elrg;- Eﬂrg 1ngsd fo%l%gv(é) UEiifA1 460 mJ/cm?, UVB 87 mJ/cm’,
UVC 12 mJ/em?®, UVV 220 mJ/cm®. All the coatings provided good haze and surface
matte features without interfering with the brightness enhancement properties of the

15 DBEF-II film. The formulations and static decay results are as shown in Table 1.

The results in Table 1 show the surprising and dramatic improvement of antistatic

properties, in particular the surprising synergy which can be attained herein.

Table 1
Bampe | P01 | TEGOM Rad 2250 | SRSS | skedoa | MK
(wt%) (Seconds)
Comparative 1 6.4 0 0 9.6 *
Comparative 2 11.2 0 24 2.4 17.0
Comparative 3 1.6 0 72 7.2 *
Comparative 4 6.4 0 9.6 0 *
Example 5 6.3 0.18 0 9.5 1.5
Example 6 11.0 0.18 24 24 1.2
Example 7 1.6 0.18 7.1 7.1 6.2
Example 8 6.3 0.18 9.5 0 8.2
Comparative 9 0 0.18 16.0 0 *
20 * This product was not conductive, no charge was possible.
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Exanpl e 12 TEGOTm Rad 2300 0.5 Exanple 13 TEGOTm Rad 2250 2.1 25 WO

2011/ 025963PCT/ US2010/ 047005 Exanples 14 to 16 Three pol yneri zabl e cl ear
coat i ng fworlianswas were prepared, coated on DBEF-11, @®crasoi004md; and
tested. These fornul ations all contained 85% net hanol and 0. 15% CI BATM
DAROCURTM 4265 curing agent. O herw se, they varied as shown in Table 3
5bel ow. Each fornul ation was m xed to ensure the sol ubl e conponents were

di ssol vedxampdes ¥0dp | ati on was coated onto the back side of DBEF-11 with a
#16 Wi re woun I . iNe el about 3

i crons. . Eaoh CEHE rafifuich o LEnBls R B9GR Kk BLE ORRSOM 2 Boc
(140F), dbonilatensho seived) tonnaudé POSgewitk aw indicareiniolymttizablesilp@ases at 10. 7
meters/ mnute (35 f et/nin?te under Fusi on F600 M crowave 10dr.i ven

medi um prasB4eFEoT BpRlYRSTHY P TIeIPROlYF 6frﬁSFtlﬁ’§ﬂt9rf°W’§§ngB?Fﬁl PFRulaien.; speed
of 10.7 el Lk WeRlinBdbdh s H¥sLRalRYiep tted is as follows: UVA 460 ml/ cn®,
UVB 87 mi/cnk, WC 12 mi/cnR, UW 220 mlJ/cnR2. Al the coatings provided a
snoot h cl earS5quats bpgvelighy SR A4l Kperttadcmtlete fester figmliartontehle bri ght ness
enhancenent ,propert i e.DBEFL] film, 15The f.ornul ati ons and static
ocay rosul 28 PRRESR 258 BIRDAY  Fabiodes gl gty IEe SBBISHRhERr ori'si ng and
dramatic inp5?y@mp0349f antistatic properties in a polynerizable clear

coating fromthe conbination of a polynerizable oniumionic liquid, and a
pol yner i zabP @ag$ (af sefalewcigty sbtabledilRoaspt eurpigs perflugtmag)ysties (RFPE) as

10 indicated in Table 2; and
0.5 parts (of total weight) IRGACURE™ §19.

The formulations were then coated at room temperature onto 5 mil primed PET
film using a lab scale multi-roll coater to a final thickness of approximately 3 microns.
Coating thickness was carefully controlled by uniformly metering known volume of

15 coating formulation across prescribed coating area on PET film. The coated film sample
was heated to 60°C for 1 minute and then UV cured in a nitrogen environment with one
pass at 9.1 meters/minute (30 feet/minute), under a Fusion UV D bulb, from Fusion UV
Systems, Inc. The final coating were all clear and smooth coatings well adhered to the
PET film substrate. Each sample was equilibrated in a constant temperature and humidity

20 room at 22°C and 50% relative humidity for 12 hours just prior to measuring charge decay.
Charge decay values for each formulation is documented in Table 2 below showing the

results obtained with several different non-onium polymerizable materials.

Table 2
Example | Silicone or PFPE Charge decay
(seconds)
Example 10 | PFPE UA 1 5.2
Example 11 | TEGO™ Rad 2200N 6.1
Example 12 | TEGO™ Rad 2300 0.5
Example 13 | TEGO™ Rad 2250 2.1

25

22



(wt% Polynerizable silicone TEGOTm Rad 2250 (wt % Avg Static Decay
(Seconds) Conparative 14 0 14.9 0 4.8 Exanple 15 0 14.7 0.18 2.0 Exanple 16
7.3 7.3 OW0&00/Q8963Exanpl e 17 A pol yneri zabl e cl eRCTAS2010/0¢7005

formul ati on was prepared, coated on DBEF-11, dried, cured, and tested. The
formul ati on contai ned 85% net hanol and 0. 15% Cl BATM

Examples 14 to 16

Three polymerizable clear coating formulations were prepared, coated on DBEF-II,
dried, cured, and tested. These formulations all contained 85% methanol and 0.15%
CIBA™ DAROCUR™ 4265 curing agent. Otherwise, they varied as shown in Table 3
5 below. Each formulation was mixed to ensure the soluble components were dissolved.
Each formulation was coated onto the back side of DBEF-II with a #16 wire wound Meyer
rod, to give an average dry thickness of about 3 microns. Each coating was dried for 2
minutes in a batch oven at 60°C (140°F), and then UV cured in a nitrogen environment
with two passes at 10.7 meters/minute (35 feet/minute), under a Fusion F600 Microwave
10 driven medium pressure lamp using a D bulb, from Fusion UV Systems Inc. At a speed of
10.7 meters/minute, the UV energy emitted is as follows: UVA 460 mJ/cm”, UVB 87
mJ/cm?®, UVC 12 mJ/em?, UVV 220 mJ/cm?®. All the coatings provided a smooth clear
coating layer without interfering with the brightness enhancement properties of the DBEF-
II film.
15 The formulations and static decay results are as shown in Table 3 wherein is seen
the surprising and dramatic improvement of antistatic properties in a polymerizable clear

coating from the combination of a polymerizable onium ionic liquid, and a polymerizable

silicone.
20 Table 3
Polymerizable silicone .
POS-1 POS-2 Avg Static Decay
Example o o TEGO™ Rad 2250
(Wt%) (wWt%) (wt %) (Seconds)
Comparative 14 0 14.9 0 4.8
Example 15 0 14.7 0.18 2.0
Example 16 7.3 7.3 0.18 0.04
Example 17

A polymerizable clear coating formulation was prepared, coated on DBEF-II, dried,
cured, and tested. The formulation contained 85% methanol and 0.15% CIBA™
25 DAROCUR™ 4265 curing agent. The other components are shown in Table 4 below.
The formulation was mixed to ensure the soluble components were dissolved. The

formulation was coated onto the back side of DBEF-II with a #8 wire wound Meyer rod,
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25DAROCURTM 4265 curing agent. The ot her conponents are shown in Table 4
bel ow. The formnul ati on was m xed to ensure the sol ubl e conponents were

di ssol vedwORha/R28968ul ati on was coated onto the back sideCofusbBEB410DSW th a
#8 wire wound Meyer rod, WO 2011/025963PCT/ US2010/ 047005 to give an
average dry thickness of about 1.6 microns. The coating was dried for 2
mnutes in a batch oven at 60C (140F), and then UV cured in a nitrogen

envi r onmERBIVE AN VEREC FESIHIEkngs o @bt rhelt ICEPHE fdeeoptyr veedisifauie), under a

Fusion F ey I rom
Fusi on ) Rullsf Q6N 00 #IDCRENE) RREHRYTEY BT it hfitbon Buflityfrent L 0T
enmtted n&tlatwd p)dsls@vm 10 U\Metér@@mnﬂt{ec(aﬁ fectBn87), midee aFusidE€ 602 MidfooviRe UVV
220 md/ cnR, The coatin ovided a_snmpoth c ear yer, Wi t hout

i nt erfer{%em%%ereﬁ qrg[mpe%%nge%l? b%l%@%%%@%% Chétpspeedaf £ m
The § or mulpaf fn@férs%%u%é @ﬁé @V%E@C(I dnfifd fs%s %lﬁ)w'?shQWA'éﬂsoTﬁ‘P&rﬁz 4wherein is

seen the surprising and dramat i I mprovenent of antistatic properties in a
pol ymeri zabitw’,dé@r 2 rikont, TﬂgVTZQOmedm c"liiwmomtatg wuvidetd a spobthradedr zadsing oni um

I d, bl e fl t h PO5- 1
(o pri i PSR SRy RO e R oradlhe PrEtaTBNg 1777 s
0.3 7.3 The formulation and static decay results are shown in Table 4 wherein is seen the

surprising and dramatic improvement of antistatic properties in a polymerizable clear

10 coating from the combination of a polymerizable onium ionic liquid, and a polymerizable
perfluorpolyether.
Table 4
Example POS-1 | PFPEUA2 | SR-49%4 Avg Static Decay
P (Wt%) (Wt%) (Wt%) (Seconds)
Example 17 7.3 0.3 7.3 6.6
15 Although the present invention has been fully described in connection with the

preferred embodiments thereof with reference to the accompanying drawings, it is to be
noted that various changes and modifications are apparent to those skilled in the art. Such
changes and modifications are to be understood as included within the scope of the present
invention.

20 The patents and patent applications cited herein are all incorporated by reference in

their entirety.
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6.6 15Although the present invention has been fully described in

connection with the preferred enbodi nents thereof with reference to the

acconmpanywgodrestedgs, it is to be noted that various cRamgsg018/0d7005

nodi fications are apparent to those skilled in the art. Such changes and

nodi fications are to be understood as included within the scope of the

present invention. 20The patents and patent applications cited herein are

all i ncorWB?tdﬁé]él%“;ﬁillS'eference intheir entirety. WO

2011/ 025963PCT/ US2010/ 047005 What is clainmed is: 1. An optical device

conprising at |east one optical |ayer and at | east one antistatic |ayer

di sposed lonAabptiehdtvionensprisirace |efst s@i aptioplt lhyaland aylesdst whe astisttgdaybr

antistatic layer 5 conprises the reacti roduct of (a) at |east one

pol yeri BoaSo Firahire B o¢ B§ saig optisab oy Geneien seid a&ﬁftﬁm {pteh i zabl e

si | i gone QRS thieLeRGH %&hﬁarof | #1065 CRR BP0 RBATRE sl Ohd (B loa "

pol yner. 2. The opti cal vice of cldiml wherein said oniumsalt

conpr i sesnamooinium palymehaatile giligorkOdr peothwooppdystiocr amdiciy-conBinifimoopies al

device of claiml erein said oniumsalt is selected fromthe group

consi st i M8 L HBRI M 'sal ts, sul foniumsalts, phosphonium salts,

pyridiniumsalts, and i madasoliumsalts. 15 4. The optical device of claim

1 wherein said oniumsalt has the fornula: (R )a_bG | (CH2)"DR2bX- wherein

each R conphid apdisalj degig o dlenm | ywhaicia skiglonivan palledmpriscapy pnivgl seihagipglai c,

al kﬂd yl, uoo%oirgmn% iaI%gIIlkyI , aralicyclic, or alicyclicaryl noiety, wherein

such” noi et es y conprises one or nore heteroatons such as for exanple,

nitrogen, oxygen, or sulfur, or may conprise phosphorus, or a hal ogen ( and

thus can be fluoroorganic in nature); Gis nitrogen, sulfur or phosphorous;

a is 3 wherBieentisaldevicgof glagmd wherangpidoaium palt igiseledigd Aoy the gEYPhor ous

then; 25h. is i . of : ] ! P i ger of

110 4 wien sk QAR el M UAS e b Bt ol Mot Sl 2O
imadasolium salts.

15
4. The optical device of claim 1 wherein said onium salt has the formula:
(RDasG [(CH2){DR]X
wherein
cach R' comprises independently an alkyl, alicyclic, aryl, alkalicyclic, alkaryl,

20 alicyclicalkyl, aralicyclic, or alicyclicaryl moiety, wherein such moieties may comprises
one or more heteroatoms such as for example, nitrogen, oxygen, or sulfur, or may
comprise phosphorus, or a halogen ( and thus can be fluoroorganic in nature);

G is nitrogen, sulfur or phosphorous;
a is 3 where G is sulfur and a is 4 where G is nitrogen or phosphorous then;

25 b is an integer of 1 to 3 where G is sulfur and b is an integer of 1 to 4 where G is

nitrogen or phosphorous;

q is an integer from 1 to 4;

D is oxygen, sulfur, or NR wherein R is H or a lower alkyl of 1 to 4 carbon atoms;
R’ is a (meth)acryl; and

30 X 1s an anion.
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D is oxygen, sulfur, or NR wherein Ris Hor a lower alkyl of 1 to 4 carbon
atons; R2 is a (nmeth)acryl; and 30X- is an anion. WO

2011/ 02596068RCM/WSBG10/ 047005 5. The optical device of clparmsdomioeroes n X- i s
an anion selected fromthe group consisting of alkyl sulfates, nethane

sul fonates, tosylates, fluoroorganics, fluoroinorganics, and halides. 56.
The optlcal device of claim4 wherein X- is a fluorochem cal anion. 7. The

optical deviteonsicaldexiomod clgaderheran X ds yrpamen sdeatedbifomike goumgorsHi@Bst i ng
f S SCE E 2 |
S o GRS SRS SRR 1

\ + /7-(CGdRgDR2 X-R1L -\ _}-(CH2)g DR2 X- , 9. The optical device of
claiml1l wherein said polynerizable silicone nononer, ol i goner, or polymer
is a material having a pol ydi net hyl sil oxane (PDVS) backbone and an al koxy
15side chaithg rﬁﬂlaaladekf%'gf@ﬁkm@%é?élﬁ% yd @-Hﬁoﬁﬁﬁ’éﬂi’ical ahtbn, The optical device
of claim1 wherein said optical layer is selected fromthe group consisting
of reflective polarlzers bri ght ness enhancenent fllns and diffuse

flect I d f I 1
wnerain oo Tl B of Bpip 4 raasintdsr g e S50 SBligfblcal e ce
of clalnLlc@ngtg?ﬁ.sgyﬂjgnL{gg@ LS ah@Y-(SOSFHRt te properties. 2513. The

optical device o claim 1 wherein said antistatic | ayer further conprises

beads or particles. 14. The optical device of claim1 wherein said
Fmt i@ tat ISQ "l"hey tlcglodggl So?%la}inqq herg %Ithe 0 l’?l%gﬁ lhaso éne( af)the é)gl)ovvl n% ?as at
east one 'non-oniumop nerlza € hon-silrcone

polymer. WO 20 25963PCT/U82010/047005 ;éf The optlcal deV|ce of clalm 1

wherein said agti st L§X§5 s_forpgd_Ry” ﬂ)—RﬁHWbﬂH@gxﬁ l'iquid coating
conposition comyri g ng ? aid at | east Qne/onlun1 (b) said at | east
one non-oni um pol'yneri zabl e silicene or per uoropolyether.

noi et y- cont ai ni ng nononer, 5oligoner, or polynmer, and optionally (c) at

| east one non-silicone, nonperfluoropol yether nonomer, oligoner, or

polymer; d 2Fhcasicyl d@glo%@lfdlaimqw&r&ﬁaalurpglﬁ@amsuetsn%né thohb@es Ylifaaer, of
said optical layer; and (3) curing said liquid coating conp05|t|on in situ

to form sHipglyarrise mafcsial kpairg a polydimethylsiloxane (PDMS) backbone and an alkoxy

15 side chain with a terminal (meth)acrylate group.

10. The optical device of claim 1 wherein said optical layer is selected from the group
consisting of reflective polarizers, brightness enhancement films, and diffuse reflecting
polarizing films.
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11. The optical device of claim 1 wherein said antistatic layer is an outer layer.
12. The optical device of claim 1 wherein said antistatic layer has matte properties.

25 13. The optical device of claim 1 wherein said antistatic layer further comprises beads or

particles.
14. The optical device of claim 1 wherein said antistatic layer comprises the reaction

product of (a), (b), and (c) at least one non-onium polymerizable non-silicone monomer,

30 oligomer, or polymer.

26



WO 2011/025963 PCT/US2010/047005

15. The optical device of claim 1 wherein said antistatic layer is formed by: (1) providing
a liquid coating composition comprising (a) said at least one onium salt, (b) said at least
one non-onium polymerizable silicone or perfluoropolyether moiety-containing monomer,
oligomer, or polymer, and optionally (c) at least one non-silicone, nonperfluoropolyether
monomer, oligomer, or polymer; (2) applying said liquid coating composition to the
surface of said optical layer; and (3) curing said liquid coating composition iz sifu to form

said antistatic layer.
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