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| NDI UM TI N- OXI DE COVPATI BLE OPTI CALLY CLEAR ADHESI VE
Background Optically clear pressure sensitive

W@iveniises (OCAs) find wide applications in opeCTEBE2008/077835
di spl ays. Such applications include, but are not
Iim'ted to, bondi ng pol ari zers to nodules of a liquid

stal displa and attachi ng various optical
{1 ISR R GRUE COMEA Tigt S ORTIRATHeY & T RABHESIVE

(MHH). The polarizers nmay be in direct or indirect
contact with the OCA. Recently, there has been an
upward trend to introduc@aakgho@ndconbi ne touch panel
functions in various display applications. Touch

pan@psiceifspicloar Ipjespwel srasitivedidhen vasn(QfxAdefind W@de capgtigtions in
optl‘?c?agé%i)r%(rg e%e* %g&?%hgﬁgt ?lgléld% r%lR ralré I& ﬁrﬂﬁ&? go % ﬁ&lﬁg p-gpa%zers to

moduRs tof @- l@ﬂdﬂ gyistaV ellsp’ﬂ'd?e(iﬂ‘CD)TzCﬂdCﬁaﬁcBﬁthMhSM apte@ﬂ airhﬁs to a glass
often attached to the display nodul es using

leng Jremebilechangalidd dgwiseyHR eTmoléaﬁerééWé/ bﬁh iny |drr§<e5t or indirect

the el ectro-conductive ITO traces. In
CO&Q@hﬁg{tggge@A he OCAs need to be conpatible with the
| TORke@nky, therehas Hebe aGpwaiiodnd to ants@iuoabiyd/of comisithe touch panel

change in the resistance of the ITO trace while the

funogtany wWamriays displapapRitatigns: nTqueh Prnels Hipaady medndssgdigpptin oxide
(I@g{&gﬁhéo%t@he& tgﬂegnhaﬁ GFgrna({ll 1§ 5c‘ijte e%/&gl m@ﬁT(t)ng"hlplcally in a

he “reacti product o I nyl" contai
trao® fooneindsBl edattieccohd oetivich €TIgs © ﬂIDOmD)B&dSSﬁJbﬂgit@f ar¢ bften attached to
N-vi nyl rolactam N-vinyl pyrroli and N-vi nyl
the display 6@%111? i EoRbat owsns %@Plé@ﬁnfg{ sigs, the, %m gome in

dlrgftlcgflﬁétt Wwith TRPPER,- &fndﬁctﬂz@ roge[{:JCbéaer s"&l:ﬁ; 9'39§e {hﬁ\@@ﬂs AEkd to be
al ky e

group conprising 4 car bon at ons.
comﬂttéﬁ@ wathpihk ier trace, msedhe G shotld chesewddy efiyinhdlechange in the

AT R L N
ar t i@ %5m2b?e'ﬁ n‘gtg cf; Q. %ddl@l% @k 2 Yleﬁcﬁégllvl? ﬁpoqi%rﬁ&sthat includes the

(DVDs). In on e article
reactial pebdsctart anerg@m iconthayrey mdn&pelss&bbctud feors mhtef groep obnsisting of

e.first o bontes strat esi ve
<1>pﬁr‘91m=_l (cap Wﬁy%glﬂt%t ﬁgt)lﬁee nion, ggwﬁ émj F arjdcombinations
the?&m?anﬁmgp dh r&@@rtll% ac{(p@stérnlﬂ&g(ﬁﬂércof{ PNE- térﬁar?%ﬁ@dhol ﬁ%ﬁg an alkyl

as al um num | ver, brass, gold, gold copper,
grmmpmnprrsmg:%tbl Ziyparboppmmsal (i retinesi ¢ @ylymer is used in an article
al u

Whﬁ{#}pﬁﬂ%%g& ggste Snagl ng{hleg ﬁpmﬁeﬂ 3rf€r§tT %}tq]aqrjgﬁ%logp pg‘lI car%onate substrate

bonding the two. Such an article can be used for digital versatile discs (DVDs). In one
embodiment, the article further includes an inorganic layer disposed on a surface of the
first polycarbonate substrate and the adhesive polymer is in contact with the inorganic
layer. In some embodiments, the inorganic layer is metal, such as aluminum, silver, brass,
gold, gold alloy, copper, copper-zinc alloy, copper-aluminum alloy, aluminum-
molybdenum alloy, aluminum-tantalum alloy, aluminum-cobalt alloy, aluminum-
chromium alloy, aluminum-titanium alloy, and aluminum-platinum alloy and

combinations thereof.
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alloy, alumnumtitaniumalloy, and al um num pl ati num

al l oy and conbi nati ons thereof. Summary The present
waele®ehessy e addresses the need for an OCA t hat PEBHUS2008/077835

conpati ble with an el ectro-conductive trace contai ni ng

ITO. The OCAis in direct contact wwth the ITO trace

in, e.g., a touch panel. The I TO conpatible OCA is

corrposed of a pressure seRYMMAr¥ adhesi ve (PSA) that

I r .

bl O PhRGRCUTENE addheNL Mool T ML it itifiple wih an
eleb@diicamdif?etltf@tradfb @hittdiging ITONMIHeIDOY i§ ih) diadrt opith@abittythe ITO trace

clear first substrate havi n% an el ectro-conductive

in,tq-gce tewppansl-ndhe rl&ptﬁﬁmmﬁl ExPle: iy eympgiedof iacpipssyre sensitive
adlfejisﬁgtr(Pgégﬁlt%Hs%eﬁﬁa L& r?l?ﬁﬁr%l B gth?c‘ %fa%e%rbeﬁﬁ in detail.

rate an |n cont act race
adh@sione aspeqmr sl pgsait dll@(&ﬁsturé werteigso nentgickekedpasing (a) an
fromthe group consjsting i) from about 50 to 95
optigallyscles hé‘#ﬁSthe Baving Rmele(c tQ‘?PQ‘éCrtW dtase rigRpsing indium-tin

OXIEIg;\S/ dbﬂ Q? gpgl(%l@f %P %yésts@ré g&s?ive) a%?r %\r]n teH g& mt?eo f?ftsgﬁbstrate and

in partis widimheneit, tBe adicsé&t @mpefsingnatibgsa oy Icahpoﬂamosmcted from
having a. Tg gggater t han_about 250C;, and (iii)

the.gipyp Consisgng of Ga ey sekhothint> @“Séof?f’cb’ﬁB?PélA s'lé@é%yﬂ élaeth)acrylate

mo%:rg]t%glacr glt%cliz6 f%gﬁ@%gphql}?eﬁa*gn%ﬁﬁ ac r@rlgﬁ% de fo 18 carbon atoms,

(iifvoralakyht FUdSI0 pamtsedn{paBéh B Ghsefbf @nethba&ﬂatahk)ﬁbmer having a
substituted (neth)acryl am de, nononmer containing urea
T, forgataritoamapbauy 25%C; fromribairin] ity 49 @ertagemponent C, a monomer

selBEir PRk Kiosh b Eber AL TDRES FSL RS wnsubstiated

(méth§achas@flicon NMARyIPaktbstiRkedad1Bsth )aryldhidaN OMIRHiadSR e Cubstituted
the present di sc?,osure pertains to a nethod of naking

(meth)agrylwwide. m@npmr:rscmgalnmg Lgt:eeﬁglcbona(hé}) qom@vmdern@n%nmg lactam

clear .fi ubst.rate
ﬁmc?g eﬁ%\é,ct I‘tglllPé t';ulrn\l/nee tafi%celccaglnl%? » A1 rna n 1nlﬁ:mart1(?, ﬁornbmatlons thereof.

Au(ﬁhhsraf@wasedaﬁuaopawamw&sntlve adhesi ve conpri sing
an optically clear second substrate having a ngjor

sur fmeeotherrigpent thppresant] discdosesr paissP\iemelihadho§ é@kmg an article

t he rra or surf he sec bstxa
Co%laﬁsélsl Vhee sCte faé?ﬁrovugmg an otpggaﬂl Hear f'(i)rrs]{e nl%bs{rgtglhav%né Cfm electro-

condu@tivé ﬁ@cegé’dhl}ﬂhsﬁ@’hﬁdﬁﬁﬂ g offde( (H) pfrdixﬁﬂﬂnghq&tbssﬁﬂt deBsi8%c adhesive
parts conponent A, an al kyl (neth)acryl ate nononer
COMBII$iAg a8 opgcety alsarusccombeilstratcelypyngym dpapdrnsurfiecadidyan optically

cleglg?lfié'esgs% gh%p&s%r b&p Al %Or g{nlfgcef 5P %eakggc%tnd S&bgt(?atg,othe adhesive

comprising at least two components selected from the group consisting of (i) from about
50 to 95 parts component A, an alkyl (meth)acrylate monomer having a T, of about 25°C
or less, wherein the alkyl has 4 to 18 carbon atoms; (ii) from about 30 to 50 parts
component B, an ester of (meth)acrylate monomer having a T, greater than about 25°C;
and (iii) from about 1 to 15 parts component C, a monomer selected from the group
consisting of hydroxy alkyl (meth)acrylate, unsubstituted (meth)acrylamide, N-alkyl
substituted (meth)acrylamide, N, N-dialkyl substituted (meth)acrylamide, monomer

containing urea functionality, monomer containing lactam functionality, tertiary amine,



10

15

20

25

30

conponent B, an ester of (meth)acrylate nononmer having
a Tg greater than about 250C, and (iii) from about 1
W0 2009943889 t s conponent C, a nononer sel ected fPOIUS1088/077835
group consi sting of hydroxy al kyl (meth)acryl ate,
unsubstituted (nmeth)acrylam de, JV-al kyl substituted
(meth)acrylam de, JV,iV-dial kyl substituted o
aligyeic yraiaey peomalis, anotd ooHtpgtionpdhereefy and (c) laminating the
f ' ity i ni : L
preg%ﬂ%% %x{:n%ﬁg{ei atdé;esn?egf@?[ﬂg?i{/sq g{r?nlgsﬁ[lgféa ; lcl:l)t/}gal‘f Ittlger%é)rtrllc%lg’r clear adhesive is in
coh@rtH e arscte.condttioo racdladll pmss drb®h&dion 1@0afts bf adhesive.
| am nating the pressure sensitive adhesive to the )
fird ystupratharaspedichetmatent Hisclopue srtpips dp sameigd & peking an
i i p t i > - . 2 e .
arle (GRSl e br PP RARELS 2SN Bl Rodshibstanialy
copslmdr st aspebnd hiestiates sepdra@dd 951 @b it gzape ()girasiding @ adhesive
met hod of making an article conprising the steps of
COMAYSitiRH\GoHNEINg dBvIHoP HeRngPlose i &2l Paftscicamponent A, an alkyl
[ anarrf i d t
(mEHAERAR: silotoch AL S p SR P ETRY yBORE IR has 4 0 18
carbORRRs; hAd aCRAN NS icBBpOhInt kElosrea@ipout theQréwp &nsRdng sf (ii) from
conponent A, an alkyl nmet h) acryl at e nononer having a
aboy 38fto 40 pats caOONSAL Betiscstajiol (mpth)achdatg mapomgs baving g T, greater

18 .ca at =~ and at st .one. conponent ~sel ect ed
gt i B AT R ot T8 40P SRR §istifs Rl sclected
froRAr fe CQRRAPNEBENsBLingN &St ﬁgd@f(y( fmltg}‘l) aGhth RES 11BN OFRYubstituted

having a Tg greater than about™ 250C;, and (iii) from
(methngrylamidg, 40-plhyk ssubsiipibate ntmath)agrytamideer Nidedkydd substituted

fromthe. group consisting of hydroxy,.al kyl ..
(e Iargid) Romh SaBeinith, Pisg CReloRiliR Topamgs containing lactam
fufdtishdity, ©HRSY hiniteedliéyrtt s, Yramhee amMeNasd 8dkhinations thereof:

substituted (neth)acrylam de, nonomer containing urea
and (ing tose Haniabgut hbaidhed arcotiadn (Hglelisenngnthe adhesive composition to

functio ity tertiary amne, .alicyclic amne
e 8k PR blind 5ot s 1 fpnepges 4. B, and
C 4re$8scldvan 08Kt tdalFTths 3 @bmondn. Thabits fot €e initiator are based on
delivering the adhesive conposition to the cavity; and

109 syrtscefrdomponeids AdBesid/e. conposition. The parts for
conponents A...B, _and C are based o 00 parts.tot.al of .
thergonoraneane ot JRS AR o meRRie LphRe o aricls

dedeaibed! irdthe36scpadissloire campeneRb&ted ink clatttbrie dévic@®ngich as, but
exenplarﬁgapplication, the articles and the nmethod of

nofnfitkiterhtos heDapaniek cels prnschangdw!d devidre afst & liptap computer.
di be | . T v
Suc Erll ghgéi dRclsflte ﬂaﬁ%‘rﬁg gs%{&lg fés 'E%E%he%h%‘?% "s@tate A oY '%g%?er, may be

panel ,
coisidiled®l it @giehiCecleanid itaxhibpt @p opaER tita@Emissibn bhksSleast about 90%,

di sclosure, a material, such as an adhesive, a
or gyshighereanchp hazq waheq gf helgwpbout 5% or even lower, as measured on a 25
micron thick sample in the matter described below in the Example section.
Other features and advantages will be apparent from the following detailed
description and the claims. The above summary is not intended to describe each
illustrated embodiment or every implementation of the present disclosure. The detailed

description that follows more particularly exemplifies certain presently preferred

embodiments using the principles disclosed herein.
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considered to be optically clear if it exhibits an

optical transm ssion of at |east about 90% or even
woe@hessssand a haze val ue of bel ow about 5% or PEW/ER2008/077835

| ower, as neasured on a 25 micron thick sanple in the

matter described below in the Exanple section. O her

features and advantages w || be apparent fromthe

fol | owi ng det ai | dBrigfddeseriptippaf ¥4dangs ai ns. The

abo ' ' i . .

T B PR L Rt SRS RS RS g, wrein

pr eggiie diis ¢ aswsestionhleviewtoRiah @lcElpRey apitlcaiRcéldals to the present
follows nore particularly exenplifies certain
disglosatent | y preferred enbodi nents using the principles

dis her ej . ef . Deser | pt.i i T -

v oriro 1on el € iR i RyRb el BNelng U aricle
acdoding tae p@Sentvdisdi@urs; Figure 1 is a cross-sectiona

view of an exenplary article according to the present

di s&ElgEes 3 and; Hugre sohqmaptis vievrefeaniothey Pxsrifrygpcthod of making an

e f f ing. an article according to the

aﬂg%@%%h “ﬁ%@@f%@%?%?dgﬁgﬁ@%g 3a and 3b are schenmatic

Vi eWiguad 4aneWh eie Rkeopihas B et fracnofesiiadnct thoadhs@tt b Fhikction of
~according to the present disclosure; Figure 4 shows
Unﬁﬁérﬁé@%ﬂP%h§h$ﬁmggomﬁgﬁﬁﬁ¢5§%ﬁpkésmgiance i ncrease as

af ' ' - : e - rati -

2 AL 30 A AT ol By RREERL i o
tinREHEERAmpIesH 83 @BEECompaaseEaample2uncti on of tinme for

Exanples 4 to 6 _and Conparative Exanple 2. The figures

ar e Theefiguroedre icalizigs 2 afh drpvis dalssaleannd e intended only for
il y for illustrative purposes. Detail ed
1“4%%@%% %%EAII nunbers are herein assuned to be

nodi fied by the term"about." The recitation of

nureri cal ranges by endpaints includes all nunbers
subsumed within that DgkjledlResgriptiont o 5 jncludes 1,

1. 5A112 nu&b&gya%e Ille%ﬁitﬁoass me&m[g 129 ‘rnd%iiﬁecp %gt ﬁlerf%g%t ‘ea%out.” The

herein are g unl ess ot herw se | ndi cat ed.
recltation 06 nomarita rhigesfhygeidpsintFirgludes hlldapntess sebsumed within that
rancgre %§§: ?etg t’5 iir?cqgcliesvli, ?V.Sy , 8,f2.$5n, 3, 3.80, 4, and 5). All parts recited herein are by
weight unless otherwise indicated.

Turning now to the figures, Figure 1 depicts a cross-sectional view of an
exemplary article 10 having a first substrate 12. Disposed on a first surface 12a of the
substrate is an electro-conductive trace 14 containing indium-tin oxide. The trace forms a
grid on the first surface 12a. The edges of the trace end at electrical connector pads 16.
An optically clear adhesive 18 is disposed on the trace. Because the trace is in a grid
format, a portion of the adhesive 18 may be in direct contact with the first surface 12a of
the first substrate 12. Optionally, the embodiment includes a second substrate 11 disposed
on the adhesive 18. The first substrate and second substrate, if used, are optically clear.
In some exemplary embodiments, they can be plastic, such as a plastic slabs, polymeric
films, or glass.

Figure 2 depicts a schematic view of an exemplary process of making an article of

Figure 1. The process includes a step of providing a first substrate 22 having a first

4-
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exenplary article 10 having a first substrate 12.

Di sposed on a first surface 12a of the substrate is an
web@enssscronducti ve trace 14 contai ni ng i ndi unP€T/0S2008/077835

oxi de. The trace forns a grid on the first surface

12a. The edges of the trace end at electrica

connector pads 16. An optically clear adhesive 18 is

surdacs P38edibplcetecendyeidve Breddswith plectricalcenpectpipagls gpiig disposed

f.or iQn @f ~th hesi 18 . e i =Ye

on 2 B PB4 8 P OB RSUBES o R R D8 s

op &St dledr §rdsdurePRhdionahdiesive 38 @akddbnm® iher 3| OPEsnaly, the liner
second substrate 11 di sposed on the adhesive 18. The

incfydes trelsusseantings aliRvisgdendhosigblsel wpe, to junwirdd Theteansfer tape is
tarfRAEE R bGP rrack oS AP AT AN ST TEAL Be AhfSYee 38 is in
can be’ plrastic, ‘'such”as a’ pl'astic s1dabs,” pol'ymeric
coiithtBith B tGlcags. IroféiRthdddeRilkks3 BAgeeRPds £sd¢bfdVsistrate and
an exenpl ary process of making an article of Figure 1.
becpmees sy pieaisthr peidlrieln #noshes pasiiods theviingr gn e remeyed and discarded
an ugesc:oqlgtsgbs%rétehc?ﬁﬂlb%q nalinfajterdsftfstg rtlif_lehaa(l: es%%? 38. "While Fi%ure 2 depicts the
el"éctro-"conductive trace W el'ectrical connector
usd@strafifdr $apdi R ASERb DNt Yel pradticsd ufiag eutdBaets Af frddsfer tapes.
of transfer tape 30 is provided. The roll of tape )
i ncFiayees Imangpth depigtpchanesdic vigvesefianethse peqnaplgry process of making
S|V oAt ' ional Ly, th .
o NS ReBeGES SedBl R OFE hep BLT ey O pgprviaine o
cavify 4R@&inted BiNWkshdAnd FBeonldr sabBsitfes 4BRAd 49, Wrshn@by Be ts@bstantially
the first surface 22a of the first substrate 22 such
coplpear witle caarraethge I8 delvery mesraicm. wiieh as Hesyringe Slgontains an

l.n.one nmethod, the |iner .31 functigns as.a second ..
ont g e SR ol el sy o ERGlS, B53pf R @bosiion 58 has

beanaispeisclgtdipdhe khendd Rl fitlgnhdeavigovedighndostcs &8 desh as an
and a second substrate can be |am nated on to the

ultegyindefi hght 3@urogher an iigyeed 1mhispiisescambe wsed ¢¢ care the adhesive
ransfer . .t h n.al e _pr i ced .usin "
oAb OF RS8O Bl B BT S K posion
whle e TBdid Fotth, €308 befteradddmifibd ey aoRlualfyrpfacanss Bftwo@kihgdirst and
an article according to the present disclosure. The

seq9ne @glgsgra‘per@]. Werse the sibstpates argrenghdi Hys acthodi is gpalz;igularly suited for
thefs%QtEc% Wik 'tﬁesﬁrs?{dﬁ s%@&?c{‘s%b%’ﬁést {rﬁ'g?a%s.“ and 42, whi ch
may be s iral'ly

ubstan coplanar W one another. A
del i very mechani sm such as a syringe 50 contains an
optically clear adhesive conposition 58. In Figure 3b,

Ontically Heayi Adhesbi®posi t i on 58 has been di spensed from

the ThRY rd' &8 qn@ﬁc@esft.hé Ic elglb?ﬁ?@é]% ?}/ Ltrtlcy at fg‘ait '091@ tof %R&? RSt g %bmponents.

such as an ultravi ol source or an infrare

Whilegdath seipeent Gadisdasscdbeibv i dutik il pre fatddesibodiments, none of the
conposition. This partijcular nethod has the advantage .
compoRaRg confan geidangiongbiyp oo sdhgsive composition, however, can include

minor amounts, ¢.g., less than 1 part per 100 parts of components A, B, and C of an acid
containing compound, so long as the acid content does not appreciably interfere with the
electrical performance of the ITO containing trace over the life span of the article.
Component A is an alkyl (meth)acrylate monomer having a glass transition
temperature (Tg) of about 25°C or less, wherein the alkyl has 4 to 18 carbon atoms.

Suitable examples include n-butyl acrylate, 2-ethyl hexyl (meth)acrylate, isooctyl acrylate,
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while in liquid form can better accomodate
non- uni form t hi ckness between the first and second
W@ 904388 or where the substrates are rough. H¢I/ES2008/077835
method is particularly suited for the situation where
the first and second substrates are glass. Optically
Cl ear Adhesive The OCA includes the conponent A and at

2-meshgk hegpiba@ylaton anBeenbicaiesyberent sWhepjuped, dic@CA has from 50 to
| Sxdi scussed below in detail, in preferred
95@%@%@?%@%?%§Ahone of the conponents contain acid
f unCohpoatitt B .is HacesedtheSinveh Roies inidromer haweges T, 0@bater than
i nclude mnor anmounts, e.g., less than 1 part per 100

abgyr 3% Cof BdtAPlenetle, i@,lu%sn@eth%f(n@ﬂl)mletee ShbAi atyacrylate,

. €0 n so.l.ong as_the .acid cont doe 0
isoBRRPRURe 5 4P P EPu iR e B SPher RSB PG AR rom 30 o
50 @hrt$ bsmpohhcRNt ai ning trace over the life span of the

article. Conponent Ais an alkyl (neth)acrylate
nmon&eEORei gt BogPmss selecied ifiionn the giopR repnsisieng 76 hydioxy alkyl

ut 250C or l.ess, wherein the gl kyl has .4 to 18 -
BRIy ap@los i, (PRERTAIE. P fiubg (tmerytamide,

N, Bcipkdt gubsin@bdy (méig)aytyl{mide h)aedothadt @ontam@QCtytka functionality,
acryl ate, 2-nmet hyl hexyl acrylate, and conbinations )
moppereeefntaipweagian dunatigpalgpAlcHinsy pmate slicychc 9minpa prognatic amine,

t [ s er )
o SRR s 0P S0R0) Bl PG SRIOAGRL them

Sutaaepk£8pledef Mideoxvedlibyl | (metBidtylatritiali €2-hgtfoxkethyl (meth)acrylate,
(met h)acryl ate, isobornyl %neth)acrylate, and
3-hygraynearybiscthlieydase. andisembinssiens thpgoOCA suigable peymmeof N-alkyl

ent n .
g
sulisaaitdy) anetibatydamidesinbiaitie th)Vedimetigt A} gtanyildanvde dicthylacrylamide,

JV-al kyl substituted (neth)acrylamde, N, N-dia\kyl )
ands gheaiipation theok) axritpbknedei¢roplotestiary g¥itiag.ndlityClis eaine, and
t] I i aini . ) .
orop R G i fecqERBES SEUALIM g SEVA pyridine. vinyl imidazole,

and@Npvrtailleyl amimeslkglnehcttondriy aed, mbbseid theraiofl hashherd cabeh atoms.
the OCA has from1l to 40 parts conponent C. Suitable
exafpPeEe sMbRgidReky the Ripssurera¢msitysradhatiee Forapengats (A, B, and C

BRI VARG 8 Sy MR YRGEY g o of

polxenip | cenpbndids alakye mdfshdénttyectofshimkéy ac erpkditkod with a common

i V-octyl acrylam de. Suitable exanples of N, N-di a\kyl i
crossraken | Pl errestnkers ipelugh Hermalcqrapdinkess yetigh pre activated during

thea&&:i’ﬂga%ﬁl of ﬂ}bﬂﬂrﬂg &hoRehACEHEATUERives. Such thermal crosslinkers may

include multifunctional isocyanates, aziridines and epoxy compounds. In addition, photo
initiators may be used to crosslink the pressure sensitive adhesive. Suitable photo
initiators may include benzophenones and 4-acryloxybenzophenones.

The OCA can be produced using a solvent-based solution polymerization or using
bulk polymerization.

In a solution polymerization, solvent-based OCA, the components and additives
are mixed in an organic solvent, coated from solution, and then dried. The solvent-based
OCA is cross-linked during the drying process, or in some cases it may be crosslinked

after the drying step. Such cross-linkers include thermal crosslinkers, which are activated

-6-
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and a conbi nation thereof. Suitable exanples of
tertiary amne, alicyclic amne, and aromatic amne is

W@ 200804889 from t he group consisting of vinyl pRECT/tBI968/077835
vinyl imdazole, and N, N-di a\kyl am no al kyl
(nmeth)acrylate, wherein the alkyl has 1 to 4 carbon
atons. In sone enbodi nents, the pressure-sensitive

dugieghes pijr tee dpaneatcB of Areparing selventregicdedhetiesse ) Theesplwsat-based
OCbA %Heﬂ? g %a{eﬁr{ﬂoﬁg%ﬁ%{)cgﬁ&lﬁle %a{%ﬁ%n}%{elf‘w d%%)éﬁﬁ 2{]11to|w)1/1 coating
techmqastd ptbe@bewdhemesédalteraimeemdtbhzﬁs common cross-1inker.
Such_crosslinkers include thermal crosslinkers which
ar e The fleyiklcbrcling myctidle mayhergy Spdpriads coreptenally used as a tape
I
oY e 98 AP TS SR ANSHTRLBIESH DBERCA s ot

cleandr spaxd CioMmPo uptisilly | dicapdstidri to rassgpitdy dntb nhé hadctes HMBY present
be used to crosslink the pressure sensitive adhesive.

disgiesyrsb Ty Pisrbe s mmes qfaﬂeé#@e hasking prisgalspispd aptienbagidng that may
be %gﬁﬁ]‘ f@f:rtﬁ/el 9&%@%2@‘&5}%} {Eﬁglmﬁﬁ& %ectﬁydebgf ﬁ[agﬁly(}ﬁﬁs such as

using a sol vent - ba on polynmérization or us

polyytdpyjraky npdsllyztapleﬁm Ibd‘lyla‘eﬂﬁhfut | fyaeyly metlomdd, i qfd),lyester (e.g.,
sol| vent - base nponent s and addi ti ves

polyethuieng ﬁeralffht%%lgfahucellgleﬁ%wate Fd ety celbmpssol %ﬁmf‘oﬁemamoackmg
maérh%edé'o'aﬁfggs ThS, 304 @@t 1 Pasgd l%nﬁaﬁ%ﬁé A8l 'Jﬁﬁ{ﬂq low adhesion

uring t dryi ng process, or In so cases it
commpossit,i suklkeds aflicenc.t ﬂHus]hranm go&ir%pteclﬁuqﬁhsmnolade Ird)lh lcez[tmg, spray
[ crosslinkers, which

i ncl ude t her mal
coa{pg; i;%ag% eaiEngicgoatng and fhelike yM@U%It @@C@ﬁsm& wpdgseikpd herein
t
e an EaRF B, P81 TR R R &8 0P T S ftms
forksountremsddritagest dhbndsglimgttapairas daie eoldhassidenl € affdreden drying.

sheet erlals The flexible backing materjals may b
?%EH i %g éflq)%wp nt g and at

any K pOXMEGAATIORL  GIREOTFT RETYX £OTRTIPLE
lea@tpéﬂec(ﬁ{ coHﬂo%ntg El GRF € drb 'ﬁﬁf{ed—-’%ltﬁ%}i n%ﬁgﬁﬁ (&J[h%%(hfﬂlhgto or a thermal
mat er 1 al ong as It 1s opti cal clear or enoved

mltlaitor)QWhm:ptls thah Ipyrtalle @Dl,ynmrlzed u$1ng eesisemdnl yuchnas alttavenlet radlation

articles the p sent dISC| i cal e
forgying |ae%atﬂ%Le DR rFSp i GosTkey s o tooi@k%%) Before it is
codtBRbntdBYEEH 1N S8 Whatel %ulf( B@lyﬂ%ﬁ%&leasc&gmdtﬂe%ﬁ lends itself well

I nclude those made of plastic filns such
forpptOﬂipcm@ythmke(e Pol0ydchiol 6980 moh)y MCA hins, fqmomspvmnylgld ~to-rigid

chl oride eterqgﬂ] .ef %
B Gk ey Teerrmecuab athibk Oth iy be laminsted o a picce
of GRS w%ﬁﬁed @lﬁﬁnr{alt@‘?%&lgl@c&%gﬁla@&s@@@éﬂﬁ@ve coatings.

or exanple a release liner may be ctoated with a | ow

adhés yetranother method, the components of the OCA (components A, B, and C) are
mixed with the additives (e.g., initiator (photo or thermal initiators) and optionally
crosslinker). The monomer or monomer mixture can be used in a gap-filling application,
as in, e.g., filling a space between two substrates such as between two glass substrates. In
one application, a syringe is used to deliver the syrup into the gap, and the syrup is cured
using ultraviolet radiation. Such a method and delivery mechanism is well suited for gaps

with varying thicknesses or where the substrates have surfaces that are not substantially

flat.
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conponent, such as silicone. Illustrative coating
techni ques include roll coating, spray coating, knife
W@ oapiosEs9 di e coating and the like. Sol ution pPOLESH0SI077835
as described herein lends itself well for producing
thin e.g. 25 to 75 mcron (0.001 to 0.003 inch) OCA
films for use as transfer tapes. The resulting tape
has |OMIVO|atI|e reS|duaIEX@mPBE oven drying. In a

bul , 0 A |n

comSARIER! REM RN sp @ TRECRncRRE SurBRIROLR, Ach & Aldrich
Midp gukide A& T s\appltbdane hﬁtdnlamt@éd {retht Bedmgicphot o or a

thermal initiator) is then partial

pol Jhe rQszéﬁjOfJEW@plﬁ%léutaﬁ. 3y, thg @éhesa‘@ qf] @t?ramrém\e@t Example 1 were
i,0 Sy
rna&i?%‘g ehrltféo%a Q| glgﬂe%{)o% o&%ﬁ%ss IEI [re 9&%{)\89 ?1%4 I}(eslatlonshlp of the
sunfabatredstmtecnfahé tlextrdbenduiotied 1T eontatniﬂg tpedke e Rrfud@tonat time for
as described herein lends itself well for producing
thesgypaapplese. g., 0.005 to 0.040 inch) OCA films for use in

rig t.j. on
U s PRt By 3 b SR, bR CoRar SRR e 2 were
magt &%n e bulkepdig@eriiabioh phddesy. EFigue $Blﬁﬁ\€ssth®frel@ﬂlcﬁsﬁ©$0f the surface
together. In yet another nethod, the conpagnents qf the
resgytamce @éﬁ%ﬁl@@f{%cwdugtlveahm @))ntg]méngﬁrﬁ@daw fupctipg of time for these
Smﬁﬂg%tives (e.g., initiator (photo or thernal
Initiators) and optionally crosslinker). The nonomer
or FacooethenOKASrof Bxampds Lsed Had @ @ajeal trhddntighion value greater
jcation ' e.g., filling a space between two
ﬂw§§@§iW&%%@w@O@Hwé§kﬁ%§%ﬁen two gl ass substrates. In
oneap tht‘qut %ﬁlﬁfﬂie BcRYEd B9 QTbStré@ eeq 52496 g%%m tcgt?dltlons 1.€., no
syrup into p, and the syrup PECuréd us
OUA tdlsgivelveds lz[rmﬂlla'@tiloﬁm thSRET sabm@bai/mgﬂtﬂle deoi ooetaynmg trace.
mechanismis well suited for gaps with varying
t hi cknesses or where the substrates have surfaces that
ot substantially flat.Exanpl es Wiere not
Eﬁ%@%@ﬂmﬁse specified, a chem cal supply house, such as
Al dA ohg IMrI bvatlk e;ea,s Wargeslupithi @AZOG@ miﬁcehr isal s2usmbid(Brmethyl
the ex to nd t he

f I
buygh da A ng‘a #@?@Exal? T 2eple it Jorghica®A) (58 o)
t
rneflg}ll ﬁc%}gzﬁg ﬁ%ﬁ)gfﬁfd %)3 2 gﬁg}g %ﬁl g?%]?anc ﬁ&) %E%ﬁ’s abd €thyl acctate
(Et€1 A0 t(it o0 gonbhecdalmeonl W@ doadratediwngy titragan fbs 1@ nfiomes amhwas then

el i 4 8555 TR Hater BihTer £ A A BHYEHLEIOAS (21 g and

toluene (40 g) were added to yield a viscous solution at 20% solids. The solution OCA

was then mixed with a desired amount of a multifunctional isocyanate crosslinker
(Desmodur L-75 available from Bayer) and placed on a mechanical roller for 30 minutes.
The solution was then coated on a release liner and dried at 70°C for 30 minute to a final

OCA film thickness of 0.001 inch.

Example 2

The same procedure as in Example 1 was repeated, except that the monomers
charged were BA (56 g), MA (35 g), N, N-dimethylacrylamide (NNDMA) (5 g), and
2-hydroxy ethyl acrylate (HEA) (4 g).
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made from a bul k pol yneri zation process. Figure 5
shows the relationship of the surface resistance of

W@ b@®9/045884 r o- conductive |1 TO contai ning trace aBCEUS2008/077835
function of time for these sanples. Each of the OCAs
of Exanples 1 to 6 had an optical transm ssion val ue
greater than 90% and a haze val ue bel ow 5% The

Exag@pler| sanpl e included an | TO trace exposed to

oI OISO, g9 B8 DR 5, Wk sty

Che@idad) nisogctyl acglatEXBOR) €91 o) @a@ldnmtier(%og); IRO)A@S(IIO g), and
charged with VAZO67, which is 2, 2'-azobis(2 -nmeth

m@ﬁliw?()lzlﬁ?t #) | Ehe solstionvapdatacragd yrith @et&genljer 19 @m;zufgy and was
theél)h E@éhatagg %I %1 ? %’Af) bégtgsfo l}r_(rfék ¥v(hil%0 ta ‘[a 1{;\% (At'\@}tﬂcgnap EtOAc

acrylaté
(mcse%)att@uéﬂét @%05) g, Jaaa r8dthanbin @45@ Wlek® adcm&oegselaeur mm@on at 22%
nitrogen for 10 m nutes and was then heated, wth
sols@; tlhei @thoatvv@ab@ roated ome aeleasatlimer and drechagyf0, “C for 30 minutes
It t QAC and toluene (40 g) were added
to% 16¢§%amvm§%8ﬂé6ég %ion at 20% solids. The
solutlon OCA was then m xed with a desired anmount of a
mul ti functional isocyanate crosslinker (Desnmodur L-75
ComparatiypFxamplenh Bayer) and pl aced on a nechani ca
rol lLer 0 d . .
2o Bt B TRl® TG Sened RO YR AT 1S ) R T R i acic

(AR) (BL), GRAELO A 130 K M8 SofioR) wa0 Yclabted viaxianiloger2fof € min and
sane procedure as in Exanple 1 was repeated, exce

was [ifzan hdg@dr?é ﬁ@?@ g acwmrg@dl 2 Imrg E‘/@ﬂg )ﬂgltew;mg( %dcgylonal EtOAc
N
TGN By %h DR SOl il o6 Bl mhe

solgféit héhddRe weiahge chivddt Witl/1160des(0d 3m@hnt(® rl@& sshnker per 100
Speci al ty Chenical s), |sooct£® acr late (1QA)

paré@vfy?ldléﬁw@ém(@Vlsgt)llde@lf@&hm(efi PP hmldyh’@lﬁ@amo yl(amldm) CAS

No(~:])7g.?"l2t EE 420%&1 Rﬁgen({ ﬁa 3 de%hal?lr 6} reﬁi%rgag? mlnﬁt\%‘)‘gteglrlg gorl{nhon was then
coeft@c[ oR% REEES1iMH dnd cﬁfﬂidt a’lU‘OWQE foAd i@l toEt O ©EAShRZkness of

d% tol uene (42.5 g), and nethanol (41 g) were added
0.004igdhel d a sol ution at 22%

Example 4
A monomer premix was prepared using 2-ethylhexyl acrylate (2-EHA) (55 parts),

isobornyl acrylate (iBOA) (40 parts), N-vinyl caprolactam (NVC) (5 parts), and
2,2-dimethoxy-2-phenylacetophenone photo-initiator (0.04 parts) (Irgacure 651, available
from Ciba Specialty Chemicals, Tarrytown, NY). This mixture was partially polymerized
under a nitrogen-rich atmosphere by exposure to ultraviolet radiation to provide a coatable
syrup having a viscosity of about 3000 cps. Then 1,6-hexanediol diacrylate (HDDA)
(0.1 part) and additional Irgacure 651 (0.16 part) were added to the syrup and it was then
knife coated in-between two silicone-treated PET release liners at a thickness of
0.007 inch. The resulting composite was then exposed to low intensity ultraviolet
radiation (a total energy of 1,000 mJ/cm?) having a spectral output from 300-400 nm with

at maximum at 351 nm.
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solids. The solution was then coated on a rel ease
liner and dried at 70 C for 30 mnutes to a final OCA
wa biogkss8s of 0.001 inch. Conparative Exanpl e RCHUBS2I988/077835
liter bottle was charged with VAZO67 (0.2 g), 10A (93
g), acrylic acid (AA) (7 g), and EtQAc (150 g). The
sol ution was de-aerated with nitrogen for 10 mn and
Exgmplethen heated at 580C in a water bath for 24 hours

whi ' i L1 I 0

(ao Ty S ey PEEHINE 4o mor EBstie etV EPhYFOR chorecs
weBOPBHRA (60h® apalistbbaiy] asthRsd ¥BOWG$4( pats).m xed with the

desired anmobunt (0.10 part crosslinker per 100 pars of

adhesi ve) of a bisam de crosslinker (I,
Exad | gq@oht hal oyl - bi s(2- et hyl aziridine), CAS No.

-64-4) and placed on a nechanical roller for 30

m nThesamd p@csdireibd Bran@ls 4tiasepadddedk@pt that tht @@®6mers charged

liner and dried at 70 C for 30 mnutes to a final OCA
wep-EleHe 69 orand N4 (| heHts) Exanpl e 4 A mononer  pr eni x

was prepared using 2-ethyl hexyl acrylate (2-EHA) (55

parts), isobornyl acrylate (iBQOA) (40 parts), TV-vinyl
CoamaravivaExamplcV/C) (5 parts), and

2, 2-di met hoxy- 2- phenyl acet ophenone photo-initiator

(0. 6%6 pPe BYoCequrg at hramps £ Wanyshqatagh exqepbiRpicing gronomers charged

SPREA \ Gal arrytown, NY). This m xture was
Wepartéﬁ?’%%& ynéiilg'gfyunder a nitrogen-rich atnosphere

by éxposur ¢, Compdrhtive/Exdreple rladidahe targdso inprawte deswaface resistance

coat abl e syrup having a_ viscosity of about 3000 cps.
OVErHERC Yhge H%‘%(%"ﬁ’ég? 81as gpadirignedi & 70Hpeny 9Pt rlabie ?‘ymﬁi&/- A large
' o I '
ndL L e A& R R RO ARt o
ITOI dantameg ttraeat €thdPEdntrod| seapée hadehics s@ond ladgegkineresseofn surface
0.007 inch. The resulting conposite was then expose

resAnCEuAY BT ) KNGO IRERCFabicat FQropkainieg dfacenethyy surface
res%ftan%e Qa0 i/ E@n@lesh ?,Vi,nzgndaisﬂ@\g%\fefi‘,l snh%WExﬁfﬁ ﬂ|{&9éﬁ§ g hneluch smaller

00-400 nmw th at maxi nrum at m Exanpl e
chawen purfice desistarms afEx dunehion 4f tims. r epeat ed, except that

h 2-E [ I
gg?iqlnggélr% isg%p@%rvg aFr}iag)lglAe %S%&g%g%gr%eétss%*? agen¥esistance increase

over time while the sample was conditioned at 70°C and 90% relative humidity. The data

for Examples 4 to 6 show a smaller change in surface resistance as compared to

Comparative Example 2.

Haze and Transmission Testing

A 25 micron thick sample of the OCA was laminated to a 25 micron thick
Melinex® polyester film 454 (from DuPont Company, Wilmington, DE) in a manner so as
to assure that no air bubbles are trapped between the film and the adhesive layer. A 75mm
by 50 mm plain micro slide (a glass slide from Dow Corning, Midland, MI), that had been
wiped three times with isopropanol, was laminated to the adhesive sample using a hand
roller to assure no air bubbles were trapped between the adhesive and the glass slide. The
percent (%) transmission and haze were measured using a Model 9970 BYK Gardner TCS

Plus Spectrophotometer (from BYK Gardner, Columbia, MD). The background

-10-
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The sane procedure as Exanple 4 was repeated, except
that the nonomers charged were 2-EHA (90 g) and NVC

W@ 1@90488%) . Conparative Exanple 2 The sane prRCEUB2088/077835
as Exanple 4 was repeated, except that the nononers
charged were 10OA (87.5 g) and AA (12.5 g). In Figure
4, Conparative Exanple 1 had the Iar%est i ncrease in

meggreragrt wassnadeanidle a syrdwieh e therYlplincx @O}s@ﬁtﬁr Blm4s4 and the glass
sluf m%lhte' ‘Qnﬁgns%]hssz& gn&"%ﬁie ?z/é’ bF ltﬁ‘é aéﬁ?e gxtﬂtlé( WeAe lt?énggbtalned
Increase n surtace Tesistance 16 undesira

direftBn@etbe i/ adheidd/glasl 1afadiateoin BN gR c@dpHolfsmdtdiO

contai ning trace. The control sanple had the second

| argest increase in surface resistance, as there is no

T tal i t e. The

CoIRING SBaPhERRO C A Anins TR BB GEA T2

howavie comphxibilityheftthe €T/ wiith the MDOhrasaRtab ell‘one hﬁftgbw'sn A sample

surface resistance as_a function of tine. In Figu
of EsmPhraadhest e arepl teansicrad torve 01091 g egeh shiek peiged polyester (PET)

LS I RS ML B o e

coadad anﬂhdrrﬁxmwh tHattthe ©@Chows an giredt! @htachaitgehd tTaces to from a
surface reS|stance as conpared to Conparati ve Exanp
langinate, A0 igHid] SHkace Apsadansh Wes Jagangchon @shen%Té} %?Pq%i%l@n ohm meter

hi
IRRTBLE A, LA, £ YRt AT AHE SR, MR SEORAT, P st
larMihhtriwegtoonditiDigd innanaoveanaedt (ﬂ)ﬁCmdt%‘Vaﬁa,tm Itulma'tlityl 0The surface

ai r bubbl es are trapped betwe e filman
TeSEHES f erarjapp! ewa?srfaﬁ%ﬁwg B@ﬂ?ﬁrw {]aqVﬁr AiPEI %ﬁt 14te {Qdays using
ghﬁsrﬁetéll zgﬁ {1 %QQQWGQQIE@&&%SB%&Q rﬁ@e@u el}ﬂe)ﬂts W C(;}agd
been w pe ree times wth i sopropano T am nat ed
to the adhesive sanple using a hand roIIer to assure
no air bubbles were trapped between the adhesive and
the glass slide. The percent (% transm ssion and haze
wer e nmeasured using a Mbdel 9970 BYK Gardner TCS Pl us
Spect rophot oneter (from BYK Gardner, Col unbia, WMD)
The backgroundneasurenent was nade with a sandw ch of
the Melinex(r) polyester film454 and the gl ass slide.
The % transm ssion and the haze of the adhesive sanple
were then obtained directly on the fil nfadhesive/gl ass
| am nate in the spectrophot oneter

-11-
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Conpatibility Study of ITO Containing Trace Exposed to
OCA The conpatibility of the OCAwith the ITO trace

woR®I€ese as foll ows. A sanple of the OCA adheRBCT/ESWO%077835

transferred to a 0.0015 inch thick prinmed pol yester
(PET) backing to forma tape. The tape was then
| am nated to a PET filmhaving a nmajor surface coated

Clagmsh | TO trace such that the OCA was in direct contact

with the traces to froma lamnate. An initial surface
resi stance was neasured on the 1 TO trace using an ohm

. met ém amiele @obegsihgi cal | eads of the meter are placed

across the connector pads. The resulting | am nate was
condl taP§RRY FleanAiryvainstsde havingoacekkaigo-gonductyatiage comprising
hun1duh§ g gﬂgface resi stance for each sanple was
nmeasured perio |caIIy over a period of 30 to 40 days

usi ag opticadlyrol ¢ edssurbRemvitveagibesite Hispescd whfthe first substrate and in
resi stance neasurenents was recorded.C ains: 1. An
arti cl@nEshpih $haigaceatic spRIstisIQOPPEBEr first substrate

havi ngraf e g()oto gé:{@st b (Meﬁ A Ca?lnﬁ[(gls Iﬂ&h)acrylate monomer

i ndiumtin oxi pt |ca eér pressure

sensi ti vaaddfesTyef sju)dim@se@ dﬂnegshezh&rehsthesﬂbﬂt liadt4e tcamgl carbon
in contact wmth the trace, the adhesive conprising
f r om aboatonspand 95 parts conponent A, an al kyl

( et h)a%%a% (%e ctoﬁg)%ggﬁrs@%gt\é&si rl}%nfthl_%éoq{?ac%glg% a%Z(?fo C or

| ess, Wwhérei and
at | east foRe a@@mpeoeﬂ@t 56ep£6t esmporent tHeayraatp of (meth)acrylate
consisting of: from about 30 to 50 parts conponent B,
an ester oﬂnqmﬂn%ﬁﬁﬁm¥Wéﬂﬁ¥WﬁﬁﬁhﬁldmnW?ﬁéjan¢g great er
t han abouyt 2

componentroe a5 18 o b ST ERRient ¢ fiaRGl igsted from the group
consi sting @hsigtied Oxyf a|ﬁ3§d|ro>(gneta{]]%}acr )({n@ fiSacrylate,  unsubstituted

unsubstituted (neth)acrylam alkg substltuted '
(et h) acr y| @mtldecrylinideli Avakigil sibbétiied uéreath)acrylamide, N,N-dialkyl

g ﬁ::{ql) gﬁ;%/: {i‘lg]stdtﬁgﬂomegg‘:%rx arnlé,]aI nér? acetr cr%ntalmng urea functionality,

functi onal ithynorh@r bbREMinEdeam aﬁuh@t)/(ﬁiaht? aitey amine, alicyclic
aromati c am ne, and conbi nations thereo
amine, aromatic amine, and combinations thereof

wherein all parts are based on 100 parts of adhesive.

A method of making an article comprising the steps of:
providing an optically clear first substrate having an electro-conductive trace
comprising indium-tin oxide;
providing a pressure sensitive adhesive comprising
an optically clear second substrate having a major surface; and
an optically clear adhesive disposed on the major surface of the second
substrate, the adhesive comprising:
from about 50 to 95 parts component A, an alkyl (meth)acrylate monomer
having a T, of about 25°C or less, wherein the alkyl has 4 to 18 carbon

atoms; and

-12-
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wherein all parts are based on 100 parts of adhesive.
2. A nethod of making an article conprising the steps

wW@2009/045889 di ng an optically clear first substrBCBUS2008/077835

havi ng an el ectro-conductive trace conpri sing

indiumtin oxide; providing a pressure sensitive

adhesi ve conprising an optically clear second

subst r at &t lsaviong cempeijeaf selepiddieam thingrodn copistiagiory

cl ear adhesf{ré’rﬁ a%loﬁf gge[g dﬁj; g%ulgse cORb&ent ¥ fa%c st 0% |é\‘gatth)acrylate

second substirate, ve conprisirng: from

50 to 95 part sonenrRPRSRhg AT, artattt Kith abo@tdsPacing at e

nononer having a Tg of g%ou 250C or | ess, wherein the

al kyl has 4rem abguichit®ydh nartereempaneitC,| emenompaiesclected from the
conmponent selected fromth roup consi st f. fro .
about 30 to 56 ParFuEoMpREY IRV, " hiblbsituted
(met h) acryl at empmnRRERImRY I NG/ TQuBtieater (rh&ﬂé)mc@mﬂfde, N,N-
250C; and fromabout 1 to 15 parts conponent C, a
nmononer sel ecdidk r sibstittedg (oeth)asadamisei mpongmasyegadying urea
al kyl (nmeth)acgryl.ate, unsubstituted. (meth)acryl am .
Nkt subetiTPRdy Rt Rbley RETE KET i Ghidfy. cerery
substituted (agiidt) aidyeliagintle, afBRO0RMILH Bh@tHhPigatisreaherecof;
functionality, a nononmer containing |actam

f unethicenmpll pgrts are besediop 19Ripaes ohadheyizeiandani ne,

arommt. c.am.ne C I ' t her,eof.: '

par g fTUE pred Ay GEILOT MhBRA RERRD kT JGURLE B that the
| am nagptieglly Eleafd@ssi B is enghdtivdth the BRSIry-Rohductin€trace.

first substrate such that the optically clear adhesive

is in contact with the el ectro-conductive trace. 3. A

) met go%et%fod g?hllaﬁl%lg%ﬂ a?tﬁélé 8&1%%1?%%2%{11:63{6@? 8; Pe steps of:

providing a cavity having

subgptamidih@lal savirg Hasingr ofticaldy chad ssiatamndllp tbplanat &St and second
separated by an air _gap; .providing an adhesive
conpositbpERCCERpiRICd b 21 & about 50 to 95 parts

COMBAREAhg fh afHlsAkK8Ipb RSN AfFNiAY € Monomer

from about 50 to 95 parts component A, an alkyl (meth)acrylate monomer
having a T, of about 25°C or less, wherein the alkyl has 4 to 18 carbon
atoms; and
at least one component selected from the group consisting of:
from about 30 to 50 parts component B, an ester of (meth)acrylate
monomer having a T, greater than about 25°C; and
from about 1 to 40 parts component C, a monomer selected from the group
consisting of hydroxy alkyl (meth)acrylate, unsubstituted
(meth)acrylamide, N-alkyl substituted (meth)acrylamide, N, N-dialkyl
substituted (meth)acrylamide, monomer containing urea functionality,
monomer containing lactam functionality, tertiary amine, alicyclic
aming, aromatic amine, and combinations thereof;,

wherein the parts for components A, B, and C are based on 100 parts total;

13-
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having a Tg of about 250C or |ess, wherein the alkyl
has 4 to 18 carbon atons; and at | east one conponent

W@ 200804889 from t he group consisting of: from abOUUSB08/077835
to 50 parts conponent B, an ester of (neth)acrylate
nonomer having a Tg greater than about 250C, and from
about 1 to 40 parts conponent C, a nononer sel ected
fr of@Sh H@n@,bg Eéﬁ']‘:ﬁsqfs'lflilﬁ]@am, b@?@} @tg(gotadmam; of components A, B, and
(et h)@ca[ | at e, unsubstituted (neth)acryl am de,
JV-al kyl "substituted (nmeth)acryl am de, N, N-dia\kyl
s ubgtlivoring dhd aahichiy acenipesiticieto thOaSAE®| arkiont ai ni ng ur ea
functionality, nononer containing |actam
f unEHIRhERE RS iecoMPRPioRni ne, ali cyclic ani ne,
aromati ¢ am ne, and conbi nati ons thereof; wherein the
parts for conponents A B, and C are based on 100

4. par The taeicdd pl’ eldmtihanthabnethods fadlhisnsof oAB, vhtdeimé@nponent A is
based on total parts of conmponents A,

B, d C d
selgeed VeI (e tereun gaesisting el Apudylt penlaice %ﬁgglc Aot %%Wacrylate,
' ! . A ' carty
sofHS] M2 AR S0Pl e gnat T e

conmponent A is selected fromthe group consisting of

n-butyl acrylate, 2-ethyl hexyl (neth)acrylate, i
5. i sod&f Wiide P§?|Ci§t“€,1 ot ﬁbétﬁﬁﬁhoélﬂfﬂqaué]ér P eWhest component B is

[ i gns r e [ f [ 0

sol S0P R A0 gl Stisege Jandbl BhnBerfi@ B Amdtfficryloe
isobetngt (rexth facigihatt, had gombimatomsthetebfig of net hyl

(nmeth)acrylate, ethyl (neth)acrylate, isobornyl

(et h)acrylate, and conbi nati ons thereof. 6. The

arti i r t | [ rn3,
O aher o A B O 4 T S 8 Facfl e hydrony
(méthyreritiie igsaegped osi tht igneupodonRistiygl pHRIhyetdxytthyl (meth)acrylate, 3-

met h) acryl ate, 3- hydroxypropyl (nmeth)acrylate, and
hyéfaﬁm‘)ﬁalfli %ﬁ@%%@#ﬁ%fﬂw %ﬁﬁ@%ﬁbﬁ%@% of claim1 or the

met hod of clains 2 or 3, wherein the JV-al kyl

substituted (nmeth)acrylamde is iV-octyl acryl am de.
7. 8. The atitle cdfeclaim cll ai rthd nmathddhef mitime 2 ofF 3| whaersin2ther N-alkyl

wher ei h N: dj a\ kyl
subss’titutecF {n?elt atcry anllvl’de isdib-%\ct)X acrylamide.

8. The article of claim 1 or the method of claims 2 or 3, wherein the N, N-dialkyl
substituted (meth)acrylamide is selected from the group consisting of N,N-dimethyl
acrylamide, N-N diethylacrylamide, and a combination thereof.

9. The article of claim 1 or the method of claims 2 or 3, wherein the tertiary amine,
alicyclic amine, and aromatic amine is selected from the group consisting of vinyl
pyridine, vinyl imidazole, and N,N-dialkyl amino alkyl (meth)acrylate, wherein the alkyl

has 1 to 4 carbon atoms.
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substituted (nmeth)acrylamde is selected fromthe
group consisting of JV,iV-dinethyl acrylam de, NN
waele@vioydsser yl am de, and a conbi nati on t her eof . POI/UT1068/077835
article of claim1 or the method of clains 2 or 3,
wherein the tertiary amne, alicyclic am ne, and
aromatic amne is selected fromthe group consispin%
10of Jhayartigly refaglaen yvionyhe imthpgd, of slaimpd Rr N divigriipl the electro-
. ( ’ 'n '
e L L
sutisaafochdothe ¢fadd BBows O indreadh & Bdsiytdnbe o€ llBC ki MCTNY UEet e article
trace has an initial resistance val ue when the
hasglitva spyditipreddfior futvediys 6t @€ anidi99Po eldiyehgmedighd t he
trace shows an increase in resistance of |ess than 50%
after the article has been conditioned for forty days

11at GE0Grand J08aine! 1abt ke Muihall by clalhs Te RrVhatia OF clectro-
claiml or the nethod of clains 2 or 3, wherein the

corduetive Feenbiscan inétial rerdeansasvalie Whant thaladhessyosisatigehed to the first
su%?rlgyeeanmﬁg t}ahee P@odvlas[e 31 Yierdaze %{ }’easf:s a%%le to? letslé] %hafnI f(ﬁ/% after the article
substrate”an e trace Shows an increase 1n
had &ehThANEEnS fol &5t8 dHyaat APV alitwr, tfivdmuhkdig,. has been
conditioned for forty days at 600C and 90% rel ative
hum dity. 12. The article of claim1 further
co I Si a ptically clear second substrate
1257 o pBE g Tha i rody e GRrRfE’ A PR LORNET appandpsubstrate
disnbeuennhé hdhekivest and second substrates are sel ected
romthe group consisting of plastic, polyneric film
and gl ass. 14. The nmethod of clains 2 or 3, wherein
the first an ecaond substr at are selected fromthe
135 od el BT eRES IR BRUSE BRLR Gl EhSSye! R KB from
theOfro@p edn¥lsBng WHBIaGid) pbRyenctid filJarkt @Rssuses an
ultraviolet |light source or an infrared |ight source.
16. The nmethod of claim 3, wherein the adhesive

conpasi tion further, copprises sshinker. 17. The
14 o BE bR o R 3 RETEM O Pe ey b fifie setected
froﬁﬂﬂh_%%ﬁfup%ﬁﬁﬁﬂirﬁge&éﬂgsﬁibgﬁélglaﬁker- 18. The article of

claiml integrated into an el ectronic device sel ected

fromthe group consisting of LCD panel, cell phone,

15.hanq"hg %lle od 3t G&im & ,nvgzheareiln RL 8€ri19gos Il)’l LSS an ultraviolet light source or

an infrared light source.

16.  The method of claim 3, wherein the adhesive composition further comprises a

crosslinker.

17.  The method of claim 3, wherein the adhesive composition further comprises a

crosslinker.

18. The article of claim 1 integrated into an electronic device selected from the group

consisting of LCD panel, cell phone, hand held device, and a laptop computer.
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