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Description 5 PHOTGSENSI TI VE COVPCOSI TI ON AND USE
THEREOF Technical Field The present invention rel ated
to inproving the devel oping characteristics of 10
certain photoresist polynmer conpositions wthout
sacrificing their resolution properties. The present
invention is of particular inportance in achieving
hi gh aspect ratio patterning which does not |eave
phot or esi st residue or sc in. patterned areas. 15
Background of the Inventi &S manuf act ur e of
patterned structures, such as wafer |evel packaging,
electrochen1cal deoo?ltlon of el ectrical interconnects
has been E ' POSEHONAND A THEREQ

i ncrease. For exanple see Sol onon, 20
Heepticacth sl cal |y Deposited Sol der Bunps for

Vaf er-Levell Packagi ng, Packagi ng/ Assenbly, Solid
State Technol ogy, pages 84-88, April 2001; disclosure

of wh

| evel ITFIQ@ &ag‘”‘l"ﬂ%ﬁ%ﬁ%ﬁe@% ﬁ?f”"%? qﬁgw c@ﬁng Eﬁ%r%ﬁtens’ucs of
icedain fpbotoniezslactpolymnbd)mpMM@St éthbirh edacsfitisg r e cegolution
£ fi t e . ' i S. . .
e, SR ERCBU 0 W H NS BRI dchwng nion
aep@cgrmtledpattammgtwbnbh mcaalsonet tdweapﬂiotumstslt rresidtie yoraselm in

¢ Egm ally inportant as the density of inputs and

8@&‘:{’{8 a(er?%) on chips increases. Wafer-1evel

packagi ng schenes use a techni qgue known as

edi stri u}i oq to,. connect the peripheral pads to an
éﬁ@@—@%ﬁgww bunps on the surface of the 30

waf er. The basi c sequence of wafer-|evel packagi ng

with redistribution involves creating a |evel

1 or AR SRl el At ads S SRR Fe(adevel ackaging,

GQEQWMcaIt @eb&@tldﬁeb\‘ A&t A al DRRGES R haghSeen used as the
un der-bunp pad is exposed by a viain a dielectric

dfhethet Heteseanneetswanerieas@cei Vel agxadder - $ravp Solomon,
Erétcﬁbéﬁé( ¥al WBMégoﬁfe?leSBIB@t BU sdem%rarVV]afer-Level Packaging,

ectropl ati'ng see ayer ontop of a dif
Baekaging/AssenaineSlidrStatealeshnolby, paoesid4g8anaxlk 200%; disclosure
ed .i . r,.esi s t
L0L0EH & oAl by BfboRel URIAPECRABN s <
dzﬂip/dle/dem@&irimt i exemydion giira&zioaﬂsemily pnict meafh)mltsub%atpm r final

do
BTt PR B B Bl e B0 R rana R 3T e ctions
i® émim:d@feteﬁl ¢irvott ohés aisdvel ihelstide cirbeirg @ndeas d3pegiailysimportant
agl ﬁ’wl Co%nsXy o'} lgglt,!trs%%ld%u?putg H%’se)‘ otnhc%ips increases.

Zla €ls

Wafer-level packaging schemes use a technique known as redistribution to
connect the peripheral pads to an area array of solder bumps on the surface of the
wafer. The basic sequence of wafer-level packaging with redistribution involves
creating a level of interconnect that defines an under-bump pad that is connected
to the peripheral bonding pad. The under-bump pad is exposed by a via in a
dielectric layer. Then the entire wafer receives an under-bump metallurgy (UBM)

stack that provides an electroplating seed layer on top of a diffusion barrier and
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photoresi st when it is <50pmthick (overplating or
mushroom pl ating). The photoresist is then stripped
and the UBMis etched away everywhere it is not
covered by the solder bunps. Finally, the bunps are

a%BEQ%q%yecrau glaﬁlﬁg%ﬁ s srfSFn%(mH ghbt%?es%??ﬁgt cgafnn yrange from

trunc sph
cabppkn MFESOfIGITZ(DQE(ﬂJrTBﬁlﬂICIbLbUt(HTel hypmall;eQSH@ﬁepm thick. Layers
packagi ng '

e e a, resist Id th
RRES e b ihd i S50k 2B 4r8tipibdy, efibg indope coats.
atheaseoledr lbﬁlhﬁ{( D REGbplaten mhrﬁgtm vuaTlne the Jase waeie rs5 thicker
are ver thic C ar e t he ot.or Si S
Bt il aetys 1B Segen bl i AVRRoE” ehston it cBpve the
tdhbﬁ&fé@ﬁSMéﬁ welaﬂiplny thnakt(beerrptymgg &f nfusProdn® pl&thg). The
so that high aspect ratios (resist thickness to

mhﬁ@r@ﬁl%teas mwt@mslea%meeH%\@ i elghed away svesmbere it is not

R t r t 8 t
0t ol i R HESPLS e AR i v

trefofrdn therahese of tm@,cai@c# 8phieres.20 Concerning the

phot or esi st, phot opol yneri zabl e conpositions for

i mgi ng have |ong been known in the art. For

i nst afoll busspRaopper idsts and7@ppe6Yires faygedisisidulicr ingvafer level
: i

%??I%}e&ﬂﬁjgﬁéﬁg[rg ?ng%lgt'\;ﬁ?lgﬂﬁg‘t il Ia?x%]'seléaro:%pﬁeér) {ogfg)ﬂ'ﬁ %é ﬁ‘a(l) ﬁrietal

Isauﬁut&sen asluzgwdtinidrdoonemicbécdmok@qsr olgTei mngBIQSfBTBﬁEEe freny thick

d Si h | et .

BBl 0 PUbIob B8RSR gV R bl SouflSlu size anc

aéwbtttﬂﬂelanese 2 typidaoy tvmbyaar&je afsﬁo;ura todnpcpmi,psba?st mgrgasbpect
ed in mcr at t i S r
Fells oGt lsieh e o 3rE o he paliSinpdin rectoesst ™
irradiation by |ithographic techniques. The
dj I d | e

S e G S
GPERRBHEN PRPncfts kG dlIeB I8 He doMYSIRItioPR hafdn.
negat i ve-wor ki ng photoresist conpositions.

Negat i ve- wor ki ng phot oresi st conpositions are exposed

i mge@b%rnlg%ttﬁe rp’h@idi‘éél ph&ﬁ%o?ﬁ%ﬁ%a@& éotﬁ?pdsﬁ%hyfor imaging
conpaosi t1on xpose to e radi ati on becone

Bavautvng teen dwvel dpéhesaﬁ ut Fen inséange, aU%rFiﬁ@nu N@k%gﬁo 863
AL uGAG Hiloptineizbe dMTRRTE In e HipRirehaf of printing
plaiss ol MeteomeceTtiys ,sirmilraeammmsmmmaha\ee(mgdsuggested for color

Bl%%ﬂrtlé V?ys\f@rﬂgi e Er%SipSrﬁﬁtV‘anUst?y.de\é%&pethen, a variety of such

photopolymerizable compositions have been described and the use of

photopolymerizable compositions are now used in microlithography.

The pattern is formed by imagewise exposing the resist material to
irradiation by lithographic techniques. The irradiation employed is usually X-ray,

UV radiation, electron beam radiation or ion-beam radiation.

The compositions of the present invention are negative-working photoresist

compositions. Negative-working photoresist compositions are exposed imagewise

2
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causes renoval of the non-exposed areas of the

phot oresi st coating and the creation of a negative

i mage in the coating, thereby uncovering a desired
portion of the underlying substrate surface on which
t he photoresi st conposition was deposited. 10 Aqueous
devel opabl e phot opol yneri zabl e conpositions are of

to rﬁﬁig%h athe élrétag_rcﬁsthefrr%ls?%gmdg\éﬁl HO& ii#o%%dpllaot‘rﬁr Eftaton become

ers

Iesscsm‘pbml toi a)ldevelapecscmluaon (eg. Gi crobsHinkingmahction SCCl!ierWhlle the
t he bi nder sol ubl e i n al kali ne aqueous

neXBEaRd GHoan ! LHE rRISYSreSer Rt g IRI0 JBUA yRbt Foliie o such a
sol&%nooﬁﬁ’@é'ﬂéa@fﬁ\eﬂ?ﬁf LARSR R el heyaKigh Wklﬂ@%@%‘f with a developer

solutions. 1nt I'terature, c¢arboxylic~aci
causesmcnerrmval iof eitheanoyeixpoped yareas afr theu;abdtosrssnst leating and the

cre ncﬂ poI ngé E@?{ngriﬁgﬁgrq% ngn&%ééﬁﬁbc&@rﬁga ecs(lergd portion
of thel Mﬁ@él‘#yl rRibdtrhtd é@ﬁ’a&@'&’ﬂ vii¥Yh rtﬁ@%otéf&{ﬁr cor%g?gliuon was

devel opne rates. The phot opol yneri zabl e conpoun
depgsiéed.y pi cal |y ethylenically unsaturated nononers

and/ or short chain oligonmers which will crosslink by

phot o-i nduced free radical polynerization and form

deﬂdljéd)ubnaébélbgébléabhéfdﬂ)‘élyrﬂérlimwﬁfm pbditiOas ah@er especial
observed t hat ot opol yneri'zabl e fornul ati ons

inteesghifey ﬂe%w@pwamlreg @bo repigkaempasisns.ufliner pcplvmarnprthders for

suoGHRAESAe PAPS RIS o T HEp A G B e pobmor

solumamaﬁ(allnﬁmero@s(édﬂmlm angéstperib/ ﬂeﬁdwl.‘hé Eﬁoﬁﬁoﬂﬁﬁ@nzable
thick (e.g., greater than

is relati
CO”H’O‘P!F@”Z‘%)%’GAPW@%%@'@'”&G BHH?@%W'HE@nSzabI e conpostl on
whi ch conprises a) photopol yneri zabl e conpound
cont ai ni ng pendant ethylenic groups; 3 b) an
et Hny Itheen i tembituye, Loes boxyliat sid mmtmallm%rzyﬁblwlymers are used as
opholllc noner

de h
the BREEROMTSHIS %r?ﬁurggﬁa Dl SigapRIMANGe (S maged patters,
highSURSR 301 & \R/Q@SI nBSI Wb@eprﬁlﬁ%’t{“ WRKEN 2D Jrender  slower

provi des co tio at are use I'n negati
devalopmajltrra@sst s and t hat are sensitive to imagi ng
radi ati on. The conpositions of the
The photopolymerizable compound(s) are typically ethylenically unsaturated
monomers and/or short chain oligomers which will crosslink by photo-induced free

radical polymerization and form desired insoluble patterns.

However, it has been observed that photopolymerizable formulations which
exhibit acceptable development rates suffer from the presence of photoresist
residue or scum after development into imaged or patterned areas and/or reduced
image resolution, especially when the pattern is relatively thick (e.g., greater than
50um).

EP 0 740 208 A discloses a photopolymerizable compostion which

comprises a) photopolymerizable compound containing pendant ethylenic groups;
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present invention typically exhibit good resol ution
al ong wth enhanced cl ean devel opnent w t hout
sacrificing devel opnent speed to an undesired extent.
10 The present invention is related to a conposition
whi ch conprises a) a photopolynerizabl e conpound
containing at |east two pendant unsaturated groups;
b) dn ethlyldriasiy unrathizyl ;ﬂ’ﬁbt@ﬁd) P/melmﬁé@b%cﬂtﬁﬂylene oxide hydrophollic
phot opol yneri zabl e ¥ | ene oxi de
MORRINEHEY ;A RNiaRic|spisfactan ,eambﬁ) @mh@tcsmtla@a ant; and d)
at |l east 15 one photoinitiator, and the conposition
further conprises at |east one amine nodified acrylic
Sumhianpoéthe [Avehsn ed conpositions according to the

Sresend dn¥RRtian Provides compasitions at rarenysefl én negative

agr [ r
actigrEpisfs akd (R 48 SR8 A3 iR tRRRC T PhE E8mpogigns of the
preserMeinvéhﬁoprtgpbatly iaxhilit igmodi sesdlston allaige dvitho emhanced clean

ocess, f orm attern of hot or esi st he
devBlad it RaBufchng BTeipPhihrt sngBo e 8 Simesired Sxient
| ayer of a photoresist conposition conprising a) a
phot opol yneri zabl e conpound contai ning at |east two
pendinpresent dnventiosd isgrelatest to)a gompeastipnowbich comprises a) a

T T M TSRS

groQps bpaﬂlléaﬁt%@éfrgﬁe{rﬁéﬁuy anshtddated dl’%@éﬁol?rﬂ%nzable hydrophilic

phot oi ni ti at or he Conposition 30 f
polxtailﬁxien%@@,«cbﬁ mommeroﬁé ajheans qnmnon@amauwrtant and d) at least

one 801 LRSS BERERL A cbtBbed BgHE o amine

modiified achyigidligbhepf the phot oresi st where exposed and
3) devel oping the photoresist to thereby formthe
pattern. 4 A further aspect of the present invention
re'%?é'réd)c&?i B’éi‘f‘ign%l a%?&?o‘?ﬁog\ﬁ;tcﬁh@pre%%? rf\féﬁ“nﬁon-@é%  also include
process conpri ses: substr
ond aryemooé @memesits (B:Hiwedtfrom \siti lelistc onpr a&ﬂse ma&ilflad acrylic
hoto marl zabl e co oung nt ai ni n ah | east  two
ollgB ’uﬂgté?"ﬂ?%tga S§pdev I,*nga@gqerggsp glpsensitizers, solvents
andethgmkgnl cal Iy unsaturat ed phot opol yneri zabl e
pol yal kyl ene oxi de hydrophilic nononmer; c) at | east
one

prﬁﬁ@nn i nvention can al so include one or nore

The present invention is also related to a process for forming a pattern of
photoresist. The process comprises:

1) providing on a substrate a layer of a photoresist composition comprising a)
a photopolymerizable compound containing at least two pendant
unsaturated groups; b) at least one ethylenically unsaturated
photopolymerizable polyalkylene oxide hydrophilic monomer; c) at least one
nonionic surfactant; and d) at least one photoinitiator, and the composition
further comprises at least one amine modified acrylic oligomer;

2) imagewise exposing the layer to actinic radiation in a pattern to thereby
cause a change in the solubility of the photoresist where exposed; and

3) developing the photoresist to thereby form the pattern.
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1)

2)
3) 4

noni oni ¢ surfactant; and d) at |east one
photoinitiator, and the conposition 10 further
conprises at | east one amne nodified acrylic

ol igoner; 2) imagew se exposing the |layer of resist
conposition to irradiation; 3) developing the resist
to formthe desired pattern of vias; 15 4a 4)
depositing electrically conductive material in the
vias to forma desired pattern of electrica

i ntfefusthen aspeelas:the peesnt irvantiongetates tasforming g patietrnen a
Q%F'@{ Bﬁ%%?§C0ﬁ? %%g preferably be a conpound as

escri om1a can be selected fromthe

et fmyd)‘ﬁdingaid | subs@ét@raata@ér oPBatoBPLYIPOSiIEEM Mich comprises:
ééalk yl ene oxi de hydrophilic nononers descri bed
ba

R phqffowlwmﬂééeh@thmn@md epntaiing at least Wyaperdant

o DRRafafR GELES DA ThaRtne IS Rt ) s
R5 phofbgohneritalie lpol)@ll(wértdr oxidewyelrephilidihoaorthdr2c yatyleast one

be the same or d ff nt and eac
e AOD G ATt SR Dt IS4 SL ot TR §iato e ard tae sagpgsition

o1 g st QUG oo A AR, g

aI loagewise, expospxinedayqrydf, resishnompansition db dgadiatiorte
I 2 Cl.20 al k |, . Cl. 20
i%?ﬁ’p"}éﬂhfdeéﬁg&ff%@eﬁe%@ Fbag{e%@} PfVIaSd c2 20
alkenyl bei ng unsubstituted or substituted by one or
nore 03.12 cycl oal kyl, cyano, Cl-5 al kyl, Cl1-6 al koxy,
C6-20 20 aryloxy, Cl-20 aral kyl oxy, 2,3-epoxy propyl,
hydroxyl, or hal ogen groups; R3 is selected fromthe
group consi sting of hydrogen, Cl.50 alkyl, C6-20 aryl,
0140 al karyl, C1-20 aral kyl, C3-15 cycloal kyl, C2-20
al kenyl , cyano, 2, 3-epoxy propyl, and hal ogen, the
Cl1-50 al kyl, C6.20 aryl, C1-20 al karyl, Cl-20 aral kyl,
C3-16 cycloal kyl, 25 and C2.20 al kenyl being
unsubstituted or substituted by one or nore C3.12
cycl oal kyl, cyano, Cl-5 al kyl, Cl1.6 al koxy, C6-20
aryl oxy, Cl.2o0 aral kyl oxy, 2, 3-epoxy propyl,
hydroxyl, or hal ogen groups; R4, R6, and R52 may be
the same or different and each may independently

da
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30 be selected fromthe group consisting of hydrogen,
cyano, Cl-5o0 al kyl, C6.20 aryl, Cl-20 alkaryl, Cl-20
aral kyl, C3-18 cycl oal kyl, C2-20 al kenyl, hal ogen, an
oxyal kyl ated 5 group contai ni ng from2 to 4 carbon

ons ,in each ox aIkyI whj, ch rqu be
0 1 EePr e oy ot vl [hheaan hdvR o peeRed
hydr oggtferfof BibctrigaBhteydonndeticiBdand CH2) C( =0) - OR7,
where R7 is selected from hydrogen Cl1-50 al kyl,
G- 207ePQMing be-rogstal karyl, C1.20 aral kyl, C2-20
al kenyl, C5-50 carbocyclic ring, 5 NR7aR7b, 2, 3- epoxy
propyl, nis a whole nunber fromO to 3, the Cl-so i
al kyl In tbe- algoveaprpcesses. 2 can kueferablcbe g capourpd as described

| oal k 2 ny, a c

ﬁg%\’g b%l}{ﬁgoﬁns%st |(Bt%ut g%@%tgﬁsuﬁtr’%ngl ?tﬁte ed @8‘ egﬁgﬂgrmgérxtﬁrated
@Rotbpolyyerizat!& pblyalkykwne oxide-Hydraphltigimoromess dekgrived below.
C6-20 aryl oxy, Cl-20 aral kyl oxy, 2, 3-epoxy propyl,
hydroxyl, or hal ogen groups, each of R7a and R7b are
I ndeplanthenpriegetyidvetion, @) i£bf@‘6raaly«ylcmmbmﬂ $€lected from the

oo st G G e S e R 10 s

- O R11- O C(=0) - C( R12) =CH2,

-O-R11-NH O C(=0O - C(R12) =CH2, and

- NH R11- Qa 5q$;2 , near or
d ihfdimth im?? ta P Agaf b T
efi Yati ye eof Lco d¢af bon

at méﬂhoxylgfkl ,\gﬂlc%goprraybe

of I to 20 repeating tni ; 8k -C(-é WR11- V-5
each of Wand V are independently sel ected tfrom 0, S
or NR10O where R100 is hydrogen or Cl 6 al kyl; R11 is

b ) :
ﬁid?o‘g%%e'gr 1aT8 g?kma&' E%OEE% 5 enyo r g%ﬁéngr g%?-!%&;h may
mldksyérdeRy aedel@pmdlf&ym hiee gi'memmstbmg di fiydzogart, Gnsl alkyl, Cs.20
ERhep S T CrbeBain, Cow RaSf G GRmalS e Hkengh 22

abdsgr ryrbpyl 696@ a&fdahéwben e 18, ﬁwwad:gw arycazmz@ alkaryl, Ci
%rgbyg @ -10t no Ba"? gﬂa}f(ygjear%ca? |ke%§|n %H& Wﬁtltuted or
EdosBihtery @M@He o:%o?& @'1¥%gdball<ﬂndy% Ci52alryc 0ol dmdxy, Cezo

s

belng unsubstltuted or substituted one or nore
ey10xP, (enee PERIKHNY, 2,3:GRAYY Preyl.SvarRyl: or 0410geR PRAEF;
05.20 aryl oxy, Cl1-20 aral kyl oxy, 2,3-epoxy propyl,
hydroxyl, or hal ogen groups; and 30 R40 is any nonone

t hat Rags e6|astepnieem 1a® OEOUR eansising of BudrpgemdCia aky)jCe- zp aryl,
[ , of t

gé,natuliafr;:eg ?{'Qa/a yﬂk cds % cﬁiagnky\ cog élk&?ﬁ GS%'n% P&Sepoxy propyl,

and halogen, the Ci.50 @ yI Cs0 aryl, C1 .20 alkaryl C1 -20 aralkyl Cs.1s cycloalkyl,

and Cao alkenyl being unsubstituted or substituted by one or more Cas.qz

cycloalkyl, cyano, C1.5 alkyl, C4.¢ alkoxy, Ce20 aryloxy, Ci.20 aralkyloxy, 2,3-epoxy
propyl, hydroxyl, or halogen groups;

R4, Rs, and Rea may be the same or different and each may independently
be selected from the group consisting of hydrogen, cyano, Ci.s0 alkyl, Ce.20 aryl,
C1-20 alkaryl, C40 aralkyl, Cs.1g cycloalkyl, Cs.50 alkenyl, halogen, an oxyalkylated

5
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and j, k, e, t, and z are each whol e nunbers such t hat
the sumof j, k, e, t, and z ranges fromabout 2 to

about 20, with j and k each being equal to or greater
than 1, and z, e and/or t may be zero; 6 (ii) a

h f | CH O0X9 is. .
RUROURENAY RG0S, LOLIMLS O Dok Syl MIST S8l Fricn
\(A%:d)lllﬁ mfay tergpaun Q? lﬁ@péalﬂg% Uhl&t émn:‘L ghlcg{&ﬂrﬁndﬁéwgmdrﬁgé@ or Cy.

r 1S a | r O (0] u e
HHIOG b G M BierO Pl o b o S s hblaeh R (D rogen. Cras
yeca:@Q 4 DYO1%1@II<9FWUQ1 é‘oOé}%Il@t | @ho AfikeMYHIrAAGE tarkiityclic ring,

Cl1 20 al the Cl1.20 a ei n unsuybstituted or
NifrsRivt aé%poefy PERRY!, &'Srﬁ)\"’gg'fﬁ“ m&/& B A ¢ o gy, Co20

Ce‘#yl Scalokartaryloe, R%ré&@ﬁ CQ{g%yﬁl%alk@n ¢,% élﬁer?iﬁ aqiﬂscgg s Q@ﬂ)ocychc

above. More re era IS conp ound haV|n t he
frioghsing mmsupstltq_:traﬁ ORawoS@fL@ mn@eomqee Es- @prdqaﬁwl cyano Cis

d

SR P o bRy oY 2 nthy KRR o, o

dalageaIgkeHPS, @h@fﬁrk@s@R7bzarereqﬁwyd?mwwrogﬁp@r &npd alkyl and
ang,_~GL. Kk n_

é( ?logréén OS;I?Slf{0 fat —%5%?!‘ ogen ﬁl; gérg F\Eﬁ)qs Ig%lededl from the

g(@ﬂ@) n- C( <ONSiERG, ~ wher OfR7 i s h'y@rdﬁlmo-a%@)-r@(@m)—CHz,
\Tﬁolr:R _g\g_iq%gp_nc(__%)_@(mg)gé pher e is -C(=0-R10 and
—NH—R11—0—C(=0)—C(R+2)=CHg, where R4, is a linear or branched divalent
C1.40 alkylene or an oxyalkylated derivative thereof containing from 2 to 4 carbon
atoms in each oxylalkylated group, which group may be of 1 to 20 repeating units;
Rgo is —C(=0)—W—R1—V—; each of W and V are independently selected from
0, S or NR4go where Rigo is hydrogen or Cis alkyl; Ry is as above, Ry is

—C(=0)—Rs0 or —cyano, where Rsg is hydrogen or Ci.1q alkyl;
Rz is hydrogen or C4.5 alkyl;

Rs and Rs; may be the same or different and each may be independently
selected from the group consisting of hydrogen, Ci.s alkyl, Ce.20 arvl, Cq.20 alkaryl,
Ci-20 aralkyl, Cs.4g cycloalkyl, C..z0 alkenyl, cyano, 2,3-epoxy propyl, halogen and
carboxy, the Cy.50 alkyl, Cg-20 aryl, Cs.4s alkaryl, C1.o9 aralkyl, Ca.2 alkenyl, and Cs.
12 cycloalkyl being unsubstituted or substituted by one or more Cs.42 cycloalkyl,
cyano, Cy.5 alkyl, Cy5 alkoxy, Cgoo aryloxy, Ci.pp aralkyloxy, 2,3-epoxy propyi,
hydroxyl, or halogen groups; and

R4o is any monomer that is copolymerizable with moieties foundin[ J, [ Ik
[ le, and/or [ i, including those moieties identified for[ J, [ Ik [ le. @andlor[ Js
and j, k, e, t, and z are each whole nhumbers such that the sum of j, k, e, t, and z
ranges from about 2 to about 20, with j and k each being equal to or greater than

1, and z, e and/or t may be zero;
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-OR1I1-0C(=0-C(R12)=CH2, R11 is a C2 al kylene, R12
is hydrogen; e andt 5 are each not zero, and z is
zero; or RlL is hydrogen and R2 is Cs-10 20 aryl
unsubstituted or substituted by one or nore C3-12
cycl oal kyl, C1_6 al koxy, 2, 3-epoxy propyl, hydroxyl,
cyano, Cl1.5 al kyl, or haI ogen groups; Rsa is
Wﬁé@&ﬁﬂourﬂe}@a\ﬁ%’tﬁ R3 is hydrogen; R4 in is 10
(CH2) where R7 is hydrogen, and n is O;
R5 is hydrogen Re inis X where Xis -C(=0-R10
where R10 is -ORL1-OC(=O -C(R12}=CH2, R11 is a
al kyl ene, R12 is hydrogepn; e, t and z are not
zero; and R4A0 is RBR5 |GC| R4 Rs| 15 where R3 in [ ]

Q)
o
oy
(@)
=

L

and R5 in [ 1E are hydr-oegg ACHp+-[ ]1Z is

-(CH2), -C(=0 - OR7, where] R H hydfogen, nis O; Rs in
[ ]zis -(CH2)n-C(=0) - nhere R7 is Cl-50 al kyl
substituted by Cl1.6 alkoxy, |and n|s 0; or 20 Rl is
hydrogen and R2 is C6-10f 203 upsubstituted or

substituted by one or prexC3. 12 pycl oal kyl, Cl1-6

al koxy, 2, 3-epoxy propyls5 hydr oxyIJg cyano, Cl1-5 al kyl,

or hal ogen groups; Rsa is hydrogen; Rsa is hydrogen;

R3 is hydrogen; R4 inis -(CH2)n-C(=0-0OR7, where R7

I's hydnhegedis @nelteyer 67 Dto Rbands Xy as dgsonibe®Rabove;iagd25 X

where X is -C(=0)-R10 where R10 is

-ORI1-0C(=0-C(R12)=CH2, R11 is a C2 alkylene, R12

| (B ?]Q)égﬁ,gg@ﬁu hafy gRabrm@flae, t and z are each zero. The
yl enical |y unsaturated phot opol yneri zabl e

pol yal kyl ene oxi de hydrophilic nmononer (b)) is

preferably selected frgmthe group~consisting of 30

di et hyl ene gl ycol diacr 331 161 et|hyl ene gl ycol

di acryl ate, diethylene|gl ye prLha.cryl at e,

triethylene glycol ding ate, |tripropyl ene glycol

di acrylate, 8 tripropy ycol |di met hacryl ate,

tetraet hyl ene glycol di , tdgtraethylene glycol

di met hacryl ate, , pentaethyXene glyéol diacrylate,

pent aet hyl ene gl ycol dinethacrylate, pentapropyl ene

gl ycol diacryl ate, pentapropyl ene glycol

where f is an integer of 3 to 10; Ri4 and Rys may be the same or different
and each may independently be selected from the group consisting of hydrogen
and Ci.z alkyl, the Cy.0 alkyl being unsubstituted or substituted by one or more

Cs.12 cycloalkyl, cyano, Cq.5 alkyl, or halogen groups; and X is as described above.

More preferably, a) is compound (i) having the formula

1 1

P07
PP
R B
0—0O—21
& @
0—0O—2D
(4]
S|
=
1
—— X
w
20
(43
S
L
(<]

wherein either Rq is hydrogen and Rj is Ce-10 20 aryl unsubstituted or

substituted by one or more Cs.12 cycloalkyl, C+.¢ alkoxy, 2,3-epoxy propyl, hydroxyl,
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di net hacryl ate, propoxylated (3) trinethylol propane
triacrylate, propoxylated (6) 5 trinethyl ol propane
triacrylate, ethoxylated (3) trimnethylol propane

tri acryl ate, ethoxyl ated (6) trimet hyl ol propane

tri | at t ho i | o
erRe Grapky. Sqforb%ééﬁ%aggo tt e rl‘%@%%ﬁp? R8"Mydrogen; Ry is
hydr@gey,l Rt ieds IO IxYC at@E—ORy | winere\R-ak ydrmee, and n is 0; Rs is
BB BoatD. Toer HoxyPEtted X Sf° brspRabr e where Rio is

diecriy,at®.,-Cr=opad( RﬁﬁdCHQ)RhI@Q'@kaléhe Ry is hydrogen; e and t
di met hacryl ate, 10 et hoxyl ated (8) bisphenol A

areesgh '%ﬂt@eroetaﬁg%y'? &80 4) bi sphenol A diacrylate,
et hoxyl ated (6) bisphenol A diacrylate, et hoxyI at ed
(6) bi sphenol A di nethacryl ate, propoxyl ated

neope Rt ya hs@rcmﬂ arfl Be i3/ Patosp api opeubatiaies of syb@}wtéébw one or
rél Hz F‘§c‘f‘oal eélgw?gmct;éfﬁp%rogylaﬁ&dﬂoﬁ Ieé ano, C1.5 alkyl, or

ene 0
QE@GGIH QTDWyFRat @shyqb“ggglpr Bp%/ua;;hwdrgqggeooﬂ% is Eydrogen Ry in is

SR SN SOR, Sl dre M AR Ry lag@ityare Ak o.S. BHYHI e, Rein s
Rrvoipere W xat—eG(=I(=G§)C—5R|1oa \%\}I;gr@dﬁwlls t—@%r—y—lQ&t—@(-@b-h@(Rhﬁ#@blz, R14
4 EEfllent, K138 DB SRy B, { ARPA SR detana R,

is preferably selected from al koxyl at ed 20 aI cohol ,
al koxyl ated al kyl phenol, or m xtures thereof, nore

preferably an al koxyligtged aﬂq hol and even nore
preferably a 05.12 al ohol xyI ated with from
about 5 to 12 noles 0O oxi dee. For d),

preferably, two or reR hotR itiators are used. 25
More preferred conposi |ons [ ude at | east one,

ami ne nodified acrylic oligonmer, |eveling agent, and

one or nore solvents. Detail ed Description of the

I nvenyhéré R30nThe [r es@NRsi imvent ijorerpr pydrdgen, Ry in [ 1o is

conposi tionsg that are useful in negative acting .
PP ehs AR et ot 1o, VBl g BacRaroh, L s
TheH: ROROEI0) DR, 0ihdrE R, i® CesLalkylisibShtiicd gtapg §Rb}Y and n is
exhi bi't good resolution along with enhanced cl ean

Bedel opment wi t hout sacrificing devel opment speed to
an undesired extent. 9 The present invention |s
related to a conposition which conprises a)

phot dpoisyaragearing Rolermdo ayhtasuhshigte o @mnm%by one or
RSRABNL, LRRAIYA & &hikoxy, 2,3-epoxy propyl, hydroxyl, cyano, Ci.s alkyl, or
halogen groups; Rsa is hydrogen; Rea is hydrogen; Rs is hydrogen; Ry in is
—(CH5),—C(=0)—O0ORy7, where Ry is hydrogen, and n is 0; Rs is hydrogen; Rg in is
X where X is —C(=0)—R4 where Ryg is —O—R1—0—C(=0)—C(R12)=CHa, R11

is a C, alkylene, R4z is hydrogen; and each of e, t and z are each zero.

The ethylenically unsaturated photopolymerizable polyalkylene oxide
hydrophilic monomer (b)) is preferably selected from the group consisting of
diethylene glycol diacrylate, triethylene glycol diacrylate, diethylene glycol
dimethacrylate, triethylene glycol dimethacrylate, tripropylene glycol diacrylate,

8
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groups; b) at |east one ethylenically unsaturated

phot opol yneri zabl e pol yal kyl ene 5 oxi de hydrophilic
nmononer; c) at |east one nonionic surfactant; and d)
at | east one photoinitiator. Preferred conp03|t|ons

BRESETR obPeh AnR AT Bote.  BERb PR el iR, dfacthyiene
alycole dn‘bdmfaf@&tiﬁcr)denmetr%&r@ lggxwerd;aw%ma, p@ﬂmﬂlnwahet glycol
(0] ters evell n ents SItl zer solvents
P PR Blace PP AdEN: dveBbn IR, o REs AR { Slycol
@mﬁ&tﬁ@@?l&té ero;f)@fwﬁtétg (@) ﬁ@ﬁdtﬁil@lpﬂfpan@hﬂé@?@% SSropdXykated (6)

BVOCGSS conpri ses dg)on a substrate a

HWFY'B'PF%P%@ﬁoth@%'?@t @T@His)déﬁefiu cHmsthglprgrane  Hiacrylate,
enﬁwefédy@rthﬁq@myﬁ;m‘femmcwéabfhbsaga@tj losasihetnyRipropane

gen dant unsat ur at ed gr oups; | east one
taelaifi caPropoywatedur aﬁrlgwthmbmam yndfiacryples,  propoxylated

R%é{ﬁ‘{qg%kﬁ;&l e O AEYﬂétQQ hétlhgﬁ)gérﬁa 0(5?E rb1sgﬁ)sn&tA|(ﬁﬁ\%%hacrylate

one C sur actant
pihoxyiiedt B}abl@phermd)Azn)aqryiatyemr@esylewgdé) bigphenel Adjmethagrylate,

Bk qéfédr @s Lol s 8138:"3'/ a;tg r Eth'i)%ﬁlét'éa r @2 ?p‘ﬁ\%ﬂﬁp Aadlacrylate

an e In ot or
ebhpmyia@;i (éhbisprmnodje\chﬂanyiamg etrbeylpﬂedt 6) kispfstnot A dimethabrylate,

B8 2LB ] BByPECE eS8 & S5 vt

salpsthylahe glyt'blejl@u:rgalemssp@mpylesegtych)dupetm\ac@iq’u@ cpmlyaropylene

élg%ogtrqfig(‘égla%say%glpb &egsgq; r(:ilf?g ag%l%%%%%{a{ﬁ%xyethoxy)ethyl

saatg, nethexyddted e(d;:]pehta@r}nlﬁlitdlatdtraat:?m& JUhighgdp@pouyisted (5.5)
eas one et ca .un ur at

MY B TAS P RER GUERY L Galee hpdRspilateck(3) alyoery

feagrms,; c) at |east one 30 nonionic surfactant; and

d) at |least one photoinitiator 2) inmagew se exposi ng
the | ayer of resist conposition to irradiation; 3)

deVe'F‘b@' g théendn@siic tsukfcthor 18 hRgedeni kedcRat fr@nﬁ‘nnaﬂkf)xylated
Vi as; 4) depositing electrically conductiv

seaholi @llkqxwat%ﬂe ahybsoheaolr oPn BIXHERS rféareoﬁamqse np@rferably an
ﬁkcﬁ@ra&é@akowa%fe%ﬁ %dré @F@erae% &0 2icd ﬂﬁ'ongafeB%th from

resi st he above esses can prerera

Wb@l@léj? @@I%@f&{hﬁ@w oxlde

For d), preferably, two or more photoinitiators are used.

More preferred compositions include at least one amine modified acrylic

oligomer, leveling agent, and one or more solvents.

Detailed Description of the Invention

The present invention provides compositions that are useful in negative
acting resists and that are sensitive to imaging radiation. The compositions of the
present invention typically exhibit good resolution along with enhanced clean

development without sacrificing development speéd to an undesired extent.
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bel ow and b) can be selected fromthe ethylenically

unsaturated 5 photopol ynerizabl e pol yal kyl ene oxi de

hydr ophi li ¢ nononers descri bed bel ow. The conposition

of the present invention conprises, as one conponent,

a) a photopol yneri zabl e conpound contai ning at | east

two pendant unsaturated reactive groups. One exanple

of a Ebedaetenﬂri&ﬁnhbatuedehamttd aecanpagitidanswaieh d(ﬁnprises a) a
Ther e are, nunmer ou

oSS cambtui SRS b Sednt ol TRt suspiurated
Wubﬂaﬂ@ﬁsib@ef Bmyiéﬂrcan&eaﬁﬁath@tbcaphcﬁom etiFdble polyalkylene'

sel e fromthe group consistinpg, o aco
e ChORB e GrariASer 1P g hgRe PO < eTarland g Q)b st one
Bﬂatogma({o,o CkeOHQHZ t wherein R1 and R2 may be

the sane or different and each may i ndependently be
sel ected fromthe group consisting of hydrogen, Cil-5U

al kyl Pre@@rr@d}cor@os‘i‘ﬂ‘ s ac@ér ﬁ‘J t'ﬁ%é%ésen@hv%gtlf’ﬁ @ér'%ko include

Cl- 10 al koxy, cycl oal
epexy PIospyIoMROPants, Sdﬂ@teﬁaﬂr@"geﬂt leask ope- amm Ryddijfied acrylic

Qﬁ cﬁ'}%}a% géhg)%& g c%férsaﬁ% %29 fgéﬁdskéhoo %néi@zers solvents

and thesliket ut ed or subst|tut ed by one or nore 03. 12

cycl oal kyl, cyano, Cl-5 al kyl, Cl.6 al koxy, C6-20

aryl oxy, C1-20 aral kyl oxy, 2, 3-epoxy propyl, hydroxyl,

or haTrmgpresgmoiupsntioﬁﬁs RBsad lated ¢ beprotessnior fierndng appattern of

consi stin drogen, Cl1.50 al kyl, C6-20 aryl,
Eﬁ&ﬁi?sﬁt kgp?lprocéis B’P%ﬂ kyl, C3-18 cycloal kyl, C2-20
a) kemyrbyidingamoa sﬂbs’ir@@waqudi@yﬂhotora@ﬂt &&hp@ﬁbn &d‘rﬁprlsmg a)

G, 18 CORYBRPNTRAE Y comaute Remainge; oy 162st™ o pendant

unsuhﬁfsatwéted ogroay@st b} Utzed léa{ston@n@lr kdwl@n@ryﬂuﬁé}aturated
- al Kox

| oal k
7y R ORe i Bl gl RSBty Bpyemer o) at least one
hydr %ﬁlonl@éurﬁ@{éhﬁ%dgj)%%“ast dre photoinitiator;

2) imagewise exposing the layer to actinic radiation in a pattern to thereby
cause a change in the solubility of the photoresist where exposed; and

3) developing the photoresist to thereby form the pattern.

A further aspect of the present invention relates to forming a pattern on a

substrate. The process comprises:

1) providing on a substrate a layer of a resist composition which comprises:
a) a photopolymerizable compound containing at least two pendant
unsaturated groups; b) at least one ethylenically unsaturated
photopolymerizable polyalkylene oxide hydrophilic monomer; ¢) at least one
nonionic surfactant; and d) at least one photoinitiator

2) imagewise exposing the layer of resist composition to irradiation;

3) developing the resist to form the desired pattern of vias; and

4) depositing electrically conductive material in the vias to form a desired

pattern of electrical interconnections; and
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R4, R6, and R62 may be the sanme or different and each
may i ndependently be selected fromthe group
consi sting of hydrogen, cyano, Cl-50 al kyl, C6-20
aryl, C1-20 al karyl, Cl1.20 aral kyl, C3-18 cycl oal kyl,
% 20 al ken(ﬁh hal.ogen, an oxyal kyl ated 5 group

nt al YRGS VSt o 4 carbon atoms in each
oxyal kyl at ed group, which group may be of 1 to 20

[epeal ! po UnLLe, B0 M Ler i aat go Ui 1 NAO0SE Ol crned

selRet eddf flS)m bardr %@enselé‘dteéo fréthKythe @h@@m@éc%l unsaturated
Cl- 20 al kary. Cl. 20 aral ky C2- 20 al ken

@apmeweﬂéabie ﬁalyalkm'?%@ﬂse hzd@pawewnﬁfr@ﬁwesqﬁ'bpe bglow.
whol e nunber fromO to 3, the Cl1.50 al kyl, C6-20 10

aryl, C1-20 al karyl, Cl1.20 aral kyl, C3-18 cycl oal kyl ,

C2- ZOT@@ rempesitiomef %%@%W@@’W‘I q;@nprrqeﬁga%gnﬁgomponent a)
‘énﬁ fnﬁl MERLL LY c% Ehé WemthitiMg %elegét eg'aaﬂizunsaturated
cyc cyano - al kyI -6 al kyoxy, C6. 20
ma}qnm ;gyoup@l meaqa)@nm}qa oXya pgn@répmytl.patggweactlve group is an
M@' %', 5? hal ogen groups, each of R7a and R7b are
I'ndependently hydrogen or C1-20 alkyl and X is

-C(=0 -R10 or -R60-C(am-CH2-R70 where R 10 i s s

el eCtﬁﬁg& &?g‘csidﬂ%(réig%ﬁ%o&% 38L& t®a%h the literature and a) the

pﬁstﬂxdldebh@kﬂé cOnpafrRl2Ir-BelZurteandiescribed as a compound selected

) |.inear or

PG ER sipn Rl S 4%9"39%%@n§]‘%%#fm| yi at od
derivative thereof containing from2 to 4 carbon
atons in each oxyIaIkyIated group, which group may be
of |RIO R | r eprat i RY 2 R ;

C.D.f__ &'_.aw S 1}
or | NR10OL v ereéqugl
as Labove,
hydr ogen or Cl 10 aIkyI P
al kyl; 25 R5 and Rya may be the sane or dlfferent and
each may be independently selected fromthe group

-5 | kyl 0
P O 5. 875y e ™ bbb o Py flefl g e Omay
lab!kmy;lentl}c9ansel,ec®d3rwpﬁ)wglpupthlsﬂr@l azfg‘@fdr@ed Ci-50 alkyl, Cgz0

38 raé‘ﬁ 1 ?3<>’§| ‘J%ts,w%qk@a’n%% oygoaE 3‘1’&12 T@?W" 2,3-

@mwymmmﬂfbﬁfnﬁt :ahddwawgau m?:éi Q19 leﬂknyCe%magw lanr@J elkaryl, Cq.20
ycl ga cyano - y -6.al koxy, ..
%@"‘Zé érwl "§8?‘y’ 1*26@%’?‘)@@6‘3%&2@, %‘k%@’iﬂ?"ﬂﬂ &B?%/t?s“"”ted or
qupdiiorad by ohe sl maRNCYLoMscallddeybRo, Cos alkyl, Ci.s alkoxy, Cezo
aryloxy, C1.g0 aralkyloxy, 2,3-epoxy propyl, hydroxyl, or halogen groups;

Rs is selected from the group consisting of hydrogen, Ci.sp alkyl, Ces.20 aryl,
C1.20 alkaryl, Cq.2¢ aralkyl, Cs.1g cycloalkyl, C..o9 alkenyl, cyano, 2,3-epoxy propyl,
and halogen, the Ci.s9 alkyl, Ces-20 aryl, Ci20 alkaryl, Ci.20 aralkyl, Cs.1s cycloalkyl,
and C,p alkenyl being unsubstituted or substituted by one or more Cs.q2
cycloalkyl, cyano, C1.s alkyl, C15 alkoxy, Cg.20 aryloxy, Ci.o0 aralkyloxy, 2,3-epoxy
propyl, hydroxyl, or halogen groups;
11
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Roo is any nonomer that is copolynerizable with
nmoieties found in [ ]1, [ ]k, I le, and/or [ ]t,
including those noieties identified for [ 11, [ 1k, [

]ei and/or [ ]Jt; and j, k, e, t, and z are each whol e
nunbers such that the sumof j, k, e, t, and z ranges
fromabout 2 to about 20, with j and k each bei ng

equal Ri,RangRanay Hehtne sabnelor diffdrent ard @adh arayt indeyendently

e zero:;.(ii),, a conpound ha he f | a.OH X
B Hikam e Sra Rna e a Vel oo o Toseor Al oo arl,
dﬁ%&élkb@rﬂ ca,@g\éﬁamands 18(dybno)a|k91 @@H@em@dylhambggq tzireoxyalkylated

formul a R14 C wheref is an |

) te
arqup qentaipig fa% ?zi% %ﬁ?’%BE 3i0ras 48 rRAcHr 81tk Eaﬁ%qg@m%d'vh'ch

RRAp, BY bé 6@'@@@26 %ﬁéawn@@nﬁ@émm@hftémﬁmme v@ﬂhqwarogen or Cs.
consi stln t he -

-20
iyl m@nﬁg—@@uméﬁ? 1@ WaaECR! S 8aKe8 TeRhErogen, Ciso
gﬁtpogen o Gyl e, se/%ikg |k¢1 20 GHAGR: c% ékawfyb,ssoogarbocyc,,c fing,

groups déscri bed abov
N%J%ba&B;epoay prapyk mcmwbo@ nunpari frgn Ohle 3 dhmﬂmo atkyl, Ce-20

S T ﬁ"?f@xgeaz&n@ R i

any bemgwbebsttttuteé or substituied by boe @i ninye dha: oycloalky, cyano, Cis

B BB B2 it B b pugroon, o
hsloberdu@ues, edbiafiRy, hydl Ragas;independently hydrogen or Cq. alkyl and
X is —C(=0)—Rqo or —Rg—C(=0)—CH>—R7o where R ¢ is selected from the
group consisting of —O0—R11—0—C(=0)—C(R12)=CHo,
—0—R{1—NH—Q0—C(=0)—C(R12)=CHy, and
—NH—R41—0—C(=0)—C(R2)=CH>, where R4, is a linear or branched divalent
Ci.40 alkylene or an oxyalkylated derivative thereof containing from 2 o 4 carbon
atoms in each oxylalkylated group, which group may be of 1 to 20 repeating units;
Reo is —C(=0)—W—R1;—V—; each of W and V are independently selected from
O, S or NRygo where Ry is hydrogen or Cis alkyl, Ry1 is as above, Ry is
—C(=0)—Rsy or —cyano, where Rsg is hydrogen or Cy.qo alkyl;

Ri2 is hydrogen or C4.5 alkyl;

Rs and Rs, may be the same or different and each may be independently
selected from the group consisting of hydrogen, Ci.s0 alkyl, Ce.20 aryl, C1.20 alkaryl,
C1-20 aralkyl, Cs.1g cycloalkyl, C,.20 alkenyl, cyano, 2,3-epoxy propyl, halogen and
carboxy, the Ci.sp alkyl, Cs-20 aryl, C1.1g alkaryl, C1.29 aralkyl, Ca.29 alkenyl, and Cs.
12 cycloalkyl being unsubstituted or substituted by one or more Cs.12 cycloalkyl,
cyano, Cq.s alkyl, Cq.s alkoxy, Cezo aryloxy, Ciz20 aralkyloxy, 2,3-epoxy propyl,
hydroxyl, or halogen groups; and
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5 hydrogen; R4 inis -(CH2)"-C(=0)-0OR7, where R7 is
hydrogen, and nis 0; R5is hydrogen; R6 inis X
where X is -C(=0)-R10 where R10 is
-OR1I1-0C(=0-C(R12)=CH2, R11 is a C2 al kylene, R12
is hygi,og t &

L9 %’ﬁyn?orﬁﬂ?ﬁ% Hthatds BoSd grhepfgbl wrtemcﬁ\é}féngouﬁq in[ Il

zero; or dr ogen

lindabseior it Bdndudisg wgqsetrn@@ﬂeweohf@dd‘pr nprle 1€3- 1azand/0r[ ]
cyalrioﬁl (léytl gnoc%lgﬁ? %EEF?W\RI n&nggg@ﬁcﬂﬁﬁé}&% sp%ﬁd&oj),()(,l et and z
mgm&sgfemn aR6at 2 $o hpwt@)emwthmandsk h@d‘rbﬁgegl eqkdl tororigseater than

ere R7 is hydrogen, and n is 0; RS
gﬁgér%g@)r%ayﬁezgo,x where X is -C(=0) -R10 where
RlOlS-RllOC(O)C(Rlz)CHZ R11 15 is a 2
Iene 2 each of e, t and z are not
BRrRIErS TR NAE ) ST C % T RiTRS 2 whero
R3 in [ J7 and R5 in[ ]z are hydrogen RA& in[ IZis
-(CH2) (=0 -OR7, where R7 is hydrogen, nis O0; R6
|n [ ]JEis -(CH2) C(=0 -[OR7ppher €] R7 is C1-50 al kyl
substituted by Gl-6 al kgxy, [and n |s 0; or RL is
hydrogen and R2 is C6-10 3 é?ugsubstitut ed or
substituted by one or 2 H 3712 cycloal kyl, Cl1.5
al koxy, 2, 3-epoxy propyl}, poxyl| cyano, Cl.5 al kyl,
or hal ogen groups; Rsa |i ydrogep; R6a is hydrogen;
R3 is hydrogen; R4 in iy -(&d) =0-0R7, where R7
I's hydrogen, and n is O;] R5lis hydrogen; R5 inis 14
X where X i s -C(=0) -R10 [wheXe R10_| g
-OR1I1-O0C(=0-C(R12)=CH2, R11 is C2 al kyl ene, R12
i s hydrogen; and each of e, t and z are each zero.

Exa f. n ove inc

Funct e s AR MERE e 1 iR B S alie Bl ame

as, for exanple and not limted to, acrylic acid,
thac | ei ¢ acid, nmaleic anhydri de,

Eﬁﬁﬁ%vwxﬁ@ﬁ&aVPgéﬁg? E%ydride, citraconic acid,

citraconi c anhydride, itaconic acid, itaconic

anhydri de, vinyl

FRM R1s
—_ CHo—

where f is an integer of 3 to 10; R4 and R4s may be the same or different
and each may independently be selected from the group consisting of hydrogen
and Cq.z9 alkyl, the Cq.20 alkyl being unsubstituted or substituted by one or more

Cs.12 cycloalkyl, cyano, C4.s alkyl, or halogen groups; and X is as described above.

More preferably, a) is compound (i) having the formula
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carboxylic acid, 2-acryl am do-2-nethyl propanesul fonic
acid, 2-hydroxyethyl acryloyl phosphate,

2- hydr oxypropyl acryl oyl phosphate,

2- hydr oxy-a-acryl oyl 10 phosphate, and the |ike;
esters of acrylic aciLd

me hglq_Ln?ga ac 5{& at B

acfykatet 2-e hoxyRet hyI
crylate, ndpu yl ~acrlyl
n- hexyl acrylate, 2-hydroxyethyl
hydr oxypropyl acryl ate, 3-hydroxypropyl acrylate

27 hy dwhergloutifheraB yi$ dtydrogenanthyRir isc{eut wb aiyr ynsubstituted or

SN PR b AR i bl croon

opinba @yl alkyl, oR-Hajabeaxgrioups;l Rsarist hpdnogemit Bsa is hydrogen; Rs is

G PRI B R Wttbon aren e e

dn;acRry! ahe,isbexzywheret hxcr igl at-e(;(:@e#l@hexwhere Ry is

acry at e, he acryl at hoxypr.opyl,ene
e 2By L SR wETHi ) By Fe AR o 1 Fao38n; o and

BRIDREMO: 28R, ahdk oXatdi @t hyl ene gl ycol acryl ate,

nmet hoxydi et hyl ene gl ycol nmet hacryl at e,

met hoxytri propyl ene gl ycol acryl ate,

net hQ%WeryBF |a%@3?291l53625% CJ@’P’h@I%LWSﬂﬁJ%d orsapefifiydd b¥ one or

acryl ate, ornyl = nmetha ate, dicycl opent adi en

@@reyCauzecycma&%ﬁmeaﬂt%a %ﬁwp%tnﬁ%ﬂ,ymmr@y ,yano, &1 alkyl, or

@ﬁé%*g(&p%hqﬁsgﬁggﬁﬁé@pyrﬁ%% }{drogen R 5|s hydrogen; R4 in is

ﬁﬁ@hlb)am@(#@t—dh&,wﬁm&w wcgogﬁl,mﬂﬁylﬁéhﬁmhwrogen Re in is
at SO sTEagr t
S 3 O RORIAL TSR M Bl o) om o R,

lmmgalkylboa,yﬁdwﬂmydrmm each of e, tand z are not Zero; and Rao is
f B- met hacryl oxy-y-butyrol act one, a-nethacryl oxy-y-
but yr ol act one, 1, 5- pent anedi ol di acryl ate,

N, N- di et hyl am noet hyl a | at e t hyl ene gl ycol

di acryl ate, 1, 3-propane i%? di é yl ate, decanet hyl ene
gl ycol diacrylate, 30 e gl ycol

di met hacryl ate, 1, 4-cycl ohexanﬁd ol diacrylate, 2,2-
di met hyl ol propane di acriyT™at e, ycerol diacrylate,
tripropyl ene glycol diacrylate, gI ycerol triacrylate,
2, 2-di (p hydr oxyphenyl ) - propane di net hacryl at e,

t t I di l.at _ _
p215 s 15, ycoh a7 dflybher e dspegen Rein [ 1 is
m(ﬂﬁ&)h&@(ﬁ@%&ﬂ%e&h%eﬂg BYdrogén,dinmes hexc Ryl a ef l is

EH R P QTR Be PP ChESAGHE B Fisgialory, and n's

@igret hacrylate, 1,3-propanediol dinethacrylate,

1,2, 4-butanetriol trimethacrylate,

2,2,4-trimethyl -1, 3- pent anedi ol di met hacryl at e,

pent 4% |¥'h?8ifotg%h ahbiRBE 1AGS Y &YPunskibBit@fdd or substituted by one or

et hyl ene-
more Cjz.12 cycloalkyl Ci.6 alkoxy, 2,3-epoxy propyl, hydroxyl, cyano, Ci.5 alkyl, or

halogen groups; Rs, is hydrogen; Rgs is hydrogen; Rs is hydrogen; R4 in is
—(CH,)»—C(=0)—O0R;7, where Ry is hydrogen, and n is 0; Rs is hydrogen; Rg in is
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di net hacryl ate, pentaerythritol tetranethacryl ate,
trimethyl ol propane 5 trinmethacryl ate, 1,5-pentanedi ol
di mret hacryl ate, 1, 4-benzenedi ol di nethacryl ate,

2- acet oacet oxyet hyl net hacryl at e,

X PRI DB K A Kty -SO—R11—O—C(=0)—C(Ri}=CHa, R

3 aoatau@teab OR Y1 hyrbgeat; vindleach 8f e, t and z are each zero.
acet oacet oam doet hyl net hacryl ate, and
2- acet oacet oam doet hyl acryl ate; aromatic vinyl

CONMPOBREHRPIES O nRshofieys ®irei) Aol tiMllde H&i@Henctional and non-acid
di net hyl styrene, 10 trlnethglstyrene et hyl styrene

|%‘B‘Ei? yTebYPaite SURL @t ARk $5APPBn@Ndnpotninfieskyier wrafie acid,

Péya?dd/ R&Bic &kid/ Ik e, kb btig] #AMic anhydride,
-V|n tol uene, o-vinyl benzy t hyl ether

mtwwyp b@qﬁylc'trﬁéerww a@tméﬁe ﬁammf»‘m%zwcqm iaphydride, vinyl
%ér*b%&yhc Oadi'dl nyi@@r@/?e)‘rllld&b%étﬂ?ﬂbro%bhggulfoﬂ?cv' éB(dl DesRYdroxyethyl

p-vi nyl benz

%@étoykyymmi@ %wdmwmqwb m@ry?@w cninczﬁpbgteyr%ﬁédroxy-a acryloyl
gﬁ%ﬂg@fé’ riiCinheV fildY | d36E UrCacklicaSdiss ﬁf’ RYbmBRE %eth@t &crylate,

benzene, and vinyl toluene and vi nyl

sedhy! a@ethmrmte dyesaxstk ethah methiaepylatee hirdroxyll eth, aciylate, butyl
|
BRdcle, Bt 6, 206 il Bt eyt mouty

emyiaima&edwl ohemryiatem reheXWda@glete apdhydamydibyl acrylate, 2-

ﬁ%rg%‘}c”gr oﬁacggat 203§} 3#69@& {:Mt Sc?ryla? 2%&8{&&6@1 acrylate, 3-

non
Eydropibetyl icrdate) 4diydr¢)@'bu®rhannytatea2 hy;imyethyll oeb¢hacrylate, 2-

B5probE. Yl S M, S
mp’raat:wydte, Ban;ldrmwbutyphaalaatrlyla}d,, 4drydraxipieuty/i kmelhé'ctmlale allyl
S0P 50 R SR, B e S50

Sc&ylht@(y cyuldl‘re&yl ameacrybe, | Omh@dybbdp,ylelnle&\erﬁgly@bkoxa(:,rylate
a

the | the, t
'Qﬁ F\}RGVOW‘?J% @3(8‘51 Hae'gﬁ%d E"y| m%PB?{}’EJGﬂP ang eé{;ﬁcol e eniate,
m@ﬂﬂkwéthylmnglylac?(l a:heliwécrgm@upmbmytrﬁgro@meaéxélgwbmabrylate
ar an g rou rnn
%?Pﬁwﬁg?rg%e rglp@oly @?t@up %(@3 Vg h%cr %ogornyl

meRBbeRYS| U@yélb}ﬁ%tadlényre@é}ylaﬁn @J@)ﬁjkgfefntédﬁrﬁ/d rﬁéthacrylate 2-
supstituted, rated, unsaturat or aronm

WGQWC%PWXVWHBW a%ﬁr dale,  cah¥sERpcs PEW‘?W@EPPY'ar @ethacr ylate,

rﬁ@m&méd;t@n@rméthac,w@eedz n@ihﬂmm lslﬁhlefr%c%tdc%ladémantyl
rorng s st ens. | es i nclud nor por nene,

GEGER NS and3M950é&3?cm6kﬂla@ra@éM%damﬁan%ubst " Besingrony-1-
mhEthbEGIok P RAEAreC rﬁ%’cﬁ@‘){yl@)@/ @bhghﬂédt&né” a-methacryloxy-y-
l)(:u){)?rgl%gtlolng qast ;I)gntgllmek iol dlacerilg’t%rsiil N%(l:elthylamlnoethyl acrylate, ethylene
glycol diacrylate, 1,3-propanediol diacrylate, decamethylene glycol diacrylate,
decamethylene glycol dimethacrylate, 1,4-cyclohexanediol diacrylate, 2,2-
dimethylol propane diacrylate, glycerol diacrylate, tripropylene glycol diacrylate,
glycerol triacrylate, 2,2-di(p-hydroxyphenyl)-propane dimethacrylate, triethylene
glycol diacrylate, polyoxyethyl-2-2-di(p-hydroxyphenyl)-propane dimethacrylate,
triethylene glycol dimethacrylate, polyoxypropyltrimethylol propane triacrylate,
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hydroxyl, nitrile, alkyl derivatives, and the like. As
used herein, "aral kyl oxy" is an oxygen radical having
an aral kyl 5 substituent. As used herein, "aryl oxy"
is an oxygen radi cal having an aryl substituent (i.e

i bieon SpreShascibsi R85 SR BB Gl BB 1 dasopanedi
Weth@érmﬂt@ehﬂdﬁbutﬁﬁétnbl itimathdcfyldté,) 2,2 hesReiyel Bedtanediol

full déscribed in United States Patent

glige am@te ThePeafagsbtiohol Jiretnaeials, corfble\ﬁ?f&" of Sifpaene-1,2-

rﬁ %@émosbédté’éF thetol 15 t@&ﬁﬁ&h@&?bétea 'Telﬁhiéﬂﬁylol propane
ecul ar wei g %orrer or nol ecul ar wei g

pongitecrylatghd, SVman@qne ol slimgibagiylate uf érbe\méfimﬁlolofimiq%'@acrylate
O} QPSR ?tﬂglrﬁ’égﬁc)p/ §tgt ypi cal %Q&Qtoxy?e@nzyg Q&l%fe 3-

["ess; nore out 2, 0 t o about
;acehecetbkgpram&uethagry@n@ to abamcemca@@ypwwacrdm 2-

ORGP e 2 e A 5Bt rmot
wrwkpaxmboanéa sthxasrplﬂysreoé ayi- rplatbwkspmel}erer dlzm‘;hsdstyrene
| ud / d
PRV oo STATINRERT ) TRaTPYs OB | ATafhoRatTEe.  m-
wrtﬁﬁchye@ker!Mp met&bws@bbwe, Gmlnyltohmrmc nnmhwaﬂmmie @- vmyltoluene
ARSI Lk A B 5 e Y NSRS £ AIRKE ot e

niyidlise riE§! gb'ycrmyt btr%r,ﬂﬁi-ﬁnylaénzﬁyl efycilybethel; p-linpiberanyl glycndyl
A ostiane bty SUIHEREJR. Bigna RRHe, ifibenzoi

at-rRE8 0 es?é]’de@'\/l%w&m@\zéﬁéfér@fmﬁyl 0PRNMNd ngl édters, such as
described in United States Patent Nos. 3, 825, 430;

yingbaerylate: anghdnyd mefecivate, epgihedeents relating to

such styrene/ mal eic anhydride resins being

[ ncorgor ated by reference. The styrene/ maleic
an hyd v e BonopivydeBieanha redies] deaved Herean aranpaticsfydrocarbon

ggfl nega“a Jﬂ%qrg}(y‘%ek%&ﬁ”& yﬁyd%géﬂoa%d cwhene éubs‘%mljted or

ove (exanples of whi'ch 7 nclude hydroxyethy
sosuistituted. Ayer aeyetinyydrmoeresr gambe, MApeRupisasr @ppelynuclear.

e f
%gé%)b%%noﬂ g%lge?)fﬂé) é%'nug%% yfn@fu@)s phﬁﬁ?i Stg}ﬂstn)g/lﬂ mesityl,
Panenyl, Al thellike3, BEE)IBE00! awwféh@/p@we@l@alakyﬁwm@lw naphthyl,

DN SAURES AL o ) 301, b B8 PR UBBfuen
selected from, as for example, halogen, hydroxy, cyano, carboxy, nitro, amino,

lower alkyl, lower alkoxy, and the like.

As used herein, the term "alkaryl" means an aryl group bearing an alkyl
group; the term "aralkyl" means an alkyl group bearing an aryl group; the term
"arylalkaryl" means an aryl group bearing an alkyl group bearing an aryl group

By the term “carbocyclic ring" is meant an unsubstituted or substituted,
saturated, unsaturated or aromatic, hydrocarbon ring radical. Carbocyclic rings
are monocyclic or are fused, bridged or spiro polycyclic ring systems. Examples

include norbornene, adamantane, and tetracyclododecene. The substituents on
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O her exanpl es of a) photopol yneri zabl e conpounds

i nclude those found 5 in United States Patent Nos.
4,722,947; 4,745,138; and 5,137,952. The anount of a)
phot opol yneri zabl e conpounds in the conposition

55 Retha i SBamac o5 e PRRHE . SRRy ety “odfgfs’ acics.
Théroxginminde dlloy sledfativbs, apieelike.i nvention al so contain

b) at | east one ethylenically unsaturated
phot opol yneri zabl e pol yal kyl ene oxi de hydrophilic

monomRE Wkdd herdinl Calalkyloky'oss| arksxyBin pﬂ&@tc@flﬁéﬁi/ﬁﬁ;e@n aralkyl
free radical polyrrerlzatlon form ng the desired ‘

SHRYItYRIte pattern. The pol yal kyene oxi de segnent
should 15 typically be |ong enough to render a certain
degree of aqueous solubility, but not too |ong
Aersed egain,p BRAPYAIS amepoearadieal havino @s asy! auhétltuent (i.e., -O-
ﬁ§F8||nked material to be able to withstand a post
ge process such as netal plating. Herein, alkylene
OXIde refers to ethylene or propyl ene oxide and poly-

or of ar Sioft B8 oeh e, AR CRof corngton BRbGe: of gherol or it
devincives reonteforrmgigelsyalel yFara§) andr(m)t theserae mare ﬂally d:escnbed in

n{tega ?%té% ﬁ‘§ eﬁyhggé(gg}éd%? unsaturated function and from

ene propyl ene oxide units. In
such nonorners, the a, p-ethylenically unsaturated

i et al | h | t
IO Sl MR REAYh LR R O et Gmifion
pickarbBipes ﬁrregmr hnnjllédmdrwwgmwhéﬁnéﬂbt RPW @bRulak Iwaal ht polymer.
nome rophi

erefore nor atib
e ot altfas feotaedn wiidi of dhe g fasradicn RebTm §VP'%?r"¥ about
m @b@foi' %s‘ %cﬂé QW&@I@%b@&t de0unbtshods 2b ooy aifdepl’@FHrﬁbly about
p yl ene oxide units are

¥§B@ é%|ab9ula1 %P@Qt T W mOCUH YeIai! e t&?@dﬁ@@tﬂlgﬁé}f being

BROSBibIERhE GikLrabiefBnd EleShEVdLBRpREH ME'Lﬁwéxﬁ\S‘sfe@ area.
used. 30 Exanples of the at |east one ethylenically

unsat ur at ed phot opol yneri zabl e pol yal kyl ene oxi de

1S s ST BB b Gy
aﬂi‘ydr@@ ap@orﬂe@t rvyh@heh@\m/c!@ﬁerm mtlﬁla(:r@slauf@d with  ethylenic
%{sacrgt?/ ?lle%/agbw Sa{c it y;co‘%{h&%ﬁé' RIeRYRE 9! XCpical
slyrene/malexc anhydnde ohgomer is a copolymer of styrene and maleic anhydride
with a mole ratio of about 1:1 but can range from 1:4 to 4:1. The styrene/maleic
anhydride oligomer is available, for example as SMA-1000, SMA-2000, and SMA-
3000 (Sartomer Company) and are described in United States Patent Nos.
3,825,430; 4,820,773; and 6,074,436, the contents relating to such styrene/maleic
anhydride resins being incorporated by reference. The styrene/maleic anhydride
oligomer can then be reacted with, for example, a hydroxyalkylacrylyl or HO-X,
where X is defined above (examples of which include hydroxyethyl acrylate,
hydroxyethyl methacrylate, hydroxypropyl acrylate, hydroxypentyl methacrylate).

This kind of reaction is described in, for example, United States Patent No.
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di met hacryl ate, tetraethyl ene glycol diacrylate,
tetraet hyl ene glycol dinethacrylate, pentaethylene
gl ycol diacrylate, pentaethylene glycol

di met hacryl ate, pentapropyl ene glycol diacrylate,

B%ﬁsatymp@tk@h%/rﬂélﬁi%cﬁnh%ﬁ&é hal%ytkeabﬁgom@fs%@%@&\%mabne from
ropane " triacryl ate, propoxylated (6) 5

trinmet
t(?«artﬁﬁ\@hwmpanwaﬂ%r the SARBOX®dradepddry| at ed (3)
trimethyl ol propane triacrylate, ethoxylated (6)
trimethyl ol propane triacryl ate, ethoxylated (9)
tri me®Hgr @kpmgﬁrﬁ a)tnhomoyyra@rezab& mm}urmitssdclude those found

] URRS g quéwﬁ[r}@ost A5 92Y 89 5 1ARORNYK13LSf
W2 %2e0 (2)

FT et ol propane trimethatrylates, oxy
bi sphenol A di met hacr yI at e, et hoxyl ated (3) bisphenol

Q. (rjr;t @m%l{ngeéfgg ,)&P‘)ér P%}Dr‘]’g’nP?JBH@ﬂ%ImAthe composition

r.ian@es yﬂoa’[ a)ouaaBb owbamteais% by waighhambmode typrally fraineabout 35 to

bi sphenol A diacryl ate, ethoxyl ated
Q@S{a 'Igﬁ;& di net hacryl ate, propoxylated (2)

neopentyl gI ycol diacr yI ate, propoxylated (3) glyceryl
tria ate, olye | ycol diacryl ates
pol vty Femosfrsh it dienrsnsdt Jhauen %? FBPBRY by 78 least one

&hyefica am@élt@é@a topRIyRRZ80R PorgEMyl ide hydrophili
di ?ret hagk{r | ates, et hdgg?bgt@gyr 1? entaeenre t?}xrlle |y rophfiic

MEpPagk Mﬂlcat féplCﬁliygﬁnoyslwé Mpmcapwl@sd sfyeegrqsdm ;mplymenzatnon
fo%ﬁ@rfﬁba&&’lred %&%Bflb%eﬁ%r@l Y }Sbllyéfkyan d%&ﬁfges?ﬁﬂ%ﬂpshould

ropoxy! at ed g yce@{ triacryla K
Rigapl be lm th)@g de egadeip eertaib slegiseadirauiedtissolubility, but not

RO oS el SUE e BEUBLAR S gt

bhenallaite withSead eporhinmte MosesskLBBHsT06ial glatied, Biddein,alk/lene
t h ilj

S LRl 19, ey B Ghuste SR A AR hans o grore, for

¢>daampdmﬂnb:m$®@,immreipnefen'ahlm2$o ®@0. from about 5 to about

35% by wei ght, and nore typically about 10 to about

20% by wei ght in the conposition. 25 The conpositions
of t h'ﬁemwmhthcipm%myism adidomonoinar typwanylhals easlitiqtet is, 2

[ rfac he s ct ant s bel jeved,
Broiel Be-Sv e Notmsehdotea e fo e e {betilsne oxids or
;iwww@bud@ 0EiS. StInaBgHP MedHdheerE Othd esp-eiidni®@fly unsaturated

Ies of nonionic surfactants inclu

?tleg'r, g’w PEMIE gam@gxacg{hg%mts fie @@}%lfg?q! Withdhe al(lj<ylene oxide

upHE f TRé affyfenelinefds frePAtNETBXidS un‘&safehaeﬁ ﬂne rﬁBr‘i’orﬁ@n’fsmyﬁ?dbhlhc
ester surfactants as well as those well known t

and dierelae mase Cpmp@H@eaMth therraueppe dsvelﬁ@w o%tmlene oxide units
é@bf@éﬁr@ﬂo bl%p9{|e|‘1¥| ktﬁﬁ)jbélé’st% His ‘cn?(S‘rE"JH1 rorgﬁ*iﬂﬁzh [fpropylene

dition products o [ ene o |de
omdpd@mta,\@tq] used,t gypgqaﬂy)mﬂggeate@mumber of such units are used per

monomer molecule than if ethylene oxide units were used.

Examples of the at least one ethylenically unsaturated photopolymerizable
polyalkylene oxide hydrophilic monomer include, but are not limited to, diethylene
glycol diacrylate, triethylene glycol diacrylate, diethylene glycol dimethacrylate,
triethylene glycol dimethacrylate, tripropylene glycol diacrylate, tripropylene glycol
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19 acids, fatty amnes, etc. Optionally, addition
products of m xtures of ethylene oxide and propylene
oxide with fatty al cohols, fatty acids, fatty am nes
can be wused. The al koxyl ated surfactant includes

qﬁmgﬁ“ Eﬁ%@ ﬁaé}ﬁylgF§§ﬂ%§f%%% Y%?J gg_# %t%%ﬁgy%ol%%acrylate

eltaatitigehd r oglyedie gmbmate,cormrsaethyjené pglyceir y dimethacrylate,

d d.b d.ch | kK
BT OM S P hn e ata) el b et L flghacvte,
ﬂ??ﬂf(@@lated Sgc(?yl?a{tﬁré@ﬂﬁlci&lobEMChetdac’:rlgatd] al ngpoxy!atéd (6)
al Kken supstitute enol | roupRs av rom abpo
temetwaoéwae@nezofr@arYl% Alomyla %ﬁ’ oSy AWng W&&Wa@&t figoryate,

étﬁ’o@%%@ éﬁtrm’f@iﬁ;ﬂolﬁf@‘aﬁé QFPééfrylafté Oéfht%@@iéd 19 trﬁn&h?l@tpropane

car on atons; an | ntege fromabout 2 to ab
ts@srylafﬂ ef enramvlat%m émgﬂ"ly@mr@p%ut triagrylaigse propoxylated

t)?ﬁ%Lh‘?/ oi‘;gbéfaﬁé %éﬁ%’r&l(a?est @t ted1§2 eﬁisbﬁeno&()\ dimethacrylate,

ne oxi (00,4 or m xtures

etfexytedéd (3B h@hﬁy@eryg@ﬁryl%ea@h@aﬂai@(stﬂ dz@@n@u@ dirgethgcrylate,

e%ﬁaiyﬁaﬁeedo RS Rondffl Al &égrﬂgtegrammﬁ a?'bgbg@g off Ro8kacrylate,
eﬂ@(@aﬁ(ﬂ&) bispﬁem)lM( B‘d)acrylat@,r&ihmykatad &) hisphepof A dlrnethacrylate

ATl T BRFOEBol Ao B 1Y ISt

pbw@thmm glymﬂi dbecry$atés qroly%thyikéhd:glyctdh elrmcstpemy[ates polypropylene

t d
BIPLT oeEnfieno drouopY SR el tht "Bt asnp il @
pWhidérﬁﬂnt@F gRiraaciyaty, ophgmy C prepoxplatsed, (5s8)C hgipsergin tnacrylate

el FeLUeal antad BRI () G TSR Eid the

h@@nﬁﬁaﬁm@te‘s% i ﬂﬁé@lﬁ% e5n 88 MtHAEH Fomaddrpdradr @OrﬂFany (Exton,
al kyl aromati c hydr ophobj c cog‘t&ound and h dro

Pé‘t)h)ﬁL@ﬁéf a&ara@ewf 5%95@“0 pplyakkyleng joyid srﬁ) gﬁpq?@b@%found
iFORRSY 8t higgt Ro& 3 800, RYFHIOIM, aRdUIB0, 47@1 am no

group Wth a free hydrodgen attached to the ni trogen
can be condensed with ethyl ene (propyl ene) oxide or

Wt hTH?%n%ﬂﬁf hé‘fdg)@t hf’d}g f?éj:fﬂyfa neCbxide pr%bkﬁ’h%b’ i Bically

(or polypropyl en ma water so
prﬂmnbm ttwes@nmmimmm mownﬁ% of frap EeodfS dnehow FHdhinweight,

i L HRLal Seb O CONIP 4. 4, REGEA IndbomPbudIR: © o

aving an a containing from
6 to 12 carbon atons with fromabout 5 to 25 nol es of

sur £ 5 SRipoStphE ot e e oMl Baeteo AR CIoR, RERE one
namioaici plvéddtant. aIT@ehsd.:rfaM’nartth itmisy bleee\aadprprnmojes wetting of the

ac?&é:oou%d v%loper {o the hyd%pﬁ!:t%g Ipé)sllsthaan\é' p@&/igé Ioorprgsi}jt?e ?‘rge patterns.

Examples of nonionic surfactants include, but are not limited to, alkyl
ethoxylated surfactants, block copolymer surfactants, and sorbitan ester
surfactants as well as those well known to those skilled in the art.

One type of nonionic surfactant is alkyl alkoxylated surfactant, such as
addition products of ethylene oxide, or propylene oxide, with fatty alcohols, fatty
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20 carbon atons with from1 to about 10 nol es of
al kyl ene oxide. Preferred al kyl ene oxides are

et hyl ene oxi des or propyl ene oxi des which nay be
present singly, or nmay be both present. 5 Typica

I I '
B HR. R BR IS, ARl BN IoRNL 8L BRI Mirviene
bxidensdna prﬁpylsnerxmanmtB fagty HicdR®Gs, fEy acidd, fa;tty dthines can be
\éwf?éd' ﬁ‘h?ﬂ %&»‘(ygatgglg&g%%gnﬁﬁélgg%@ﬁ&g@@%w grggngra?gormula
O her exanpl es of nonionic surfactants include primry

and secondary |inear and BaE%h?g gl cohol
et hoxyl ates, such as those 'based 1BC6- C18 al cohol s

15 which further incl ude an average of from2 to 80

nol es of et hoxyl ation of al cohol . mpl es of
t hes VIRIAGRY (& A Akdcraw o & arf- alkanl amug: eﬁleeﬁed from the group

W ?réf pfiMar hseéﬁda@‘%‘ﬁﬁ' Brarchéd U&%lﬁ'ﬂ'@ﬁrgroups primary,

pri al cohol cont ai ni ng about
eend@daryaamr@rarmﬁ@ﬁ @tselw@pybgmel aadd%mfmymﬁewwary and

B 55 D 38R 5 2 B o

ot dydud 120 axtbole a(dmendwaezaalﬁf@m algi®-8 % abkiaintd, more preferably

§rﬂ%§8§? g(ﬂp %go It 1o e!rﬁgn SI ?ﬁ §n§ an(?ﬁ(t'ﬁgg%&'&n%f)aq)%lut 2 to about 50,

condensed w 't
prefgrbisin érooxabieut 2(thieddot 261 5rdré )preferably freml aboe} 2(Ghbbit 15; A is

%@%ﬁ%f}eﬁ{'@%ﬁ& T4 qbe) of T TR S Bg ryGogen. 2

oemstegromp,t br b sufbe gloup Byd dinkingxgrdep (Xt apletted from the
012,

-L-3 near cohol nden th
WPE§°EB$'SQR%9 enéI oxT 08 }XGena&Z@s:(gTo“’ é’?@ '\%&@\M 8’%0)% (R)—,
adhdediturak edrebs in Wﬁi@ﬁ%i/ﬂ%n%rééerﬂ RS I@&eﬁéll@%'vﬂ!ﬁﬂabout 1 to
oxi de (Genapol 26-L-2); Cl2-16 |inear al cohols

%Wér?@é@f\ﬁn ?Woé'an%fle% ¥fdee PhYYEREED BNEe IE dciiapol

26-L-3); Cl12.16 |inear alcohols condensed with 3

nol es_of et hyl ene oxi de (Genapol 26-L-5 as well as

C12- Feirther geegifiesenbles & Jherenseiionr sy @QWFS(@C&%UHI’@ alia,

gnd%ﬁ?éﬂo‘ﬁn rd?f&bf%eof %Ilg/'e?\\é' gﬁde??oqlﬁgﬁé:'v@ltrp afl Qrga%nﬂ:oh%r%phoblc

e sur act ant
oBApoLBONsUCa Ad a@ealmb@pc z@mpoggmpr ("dihazn @qul aremallc compound.

P PR Bh e ires 5% B0b0a, e 1o coMIRRUHBIRLER of an organic

alipbtconglkyl aromatlc hydrophobic compound and hydrophlllc ethylene oxide
groups. Practically any hydrophobic compound having a carboxy, hydroxy, amido,
or amino group with a free hydrogen attached to the nitrogen can be condensed
with ethylene (propylene) oxide or with the polyhydration product thereof,

polyethylene (or polypropylene) glycol, to form a water soluble nonionic surfactant.

One example of such a nonionic surfactant is the condensation product of
one mole of an alkyl phenol having an alkyl group containing from 6 to 12 carbon
atoms with from about 5 to 25 moles of an alkylene oxide. Another example of
such a nonionic surfactant is the condensation product of one mole of an aliphatic

alcohol which may be a primary, secondary or tertiary alcohol having from 6 to 18
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t hose which have from about 3 to about 10 nol es of

et hoxyl ati on. Such are available, for exanple, in the
Tergitol (r) series of nonionic surfactants (for

exanpl e, Cl1-15 secondary al kanol condensed with

Fe 5 ol B4 Blaskot T oI ol s gy pleRed akyiene

toxjpesadreadthyened akidds ar podmllenei mdeﬂjwhloﬁ(ﬁxﬂpw present singly, or
et hoggh ed decyl al cohol s (oxide content is 4-6

o F_%?SGW CONOLTm et hoxyl ated tridecyl alcohols

(oxi de content is 3-10 noles of EQ, the Macol (r)

Iaury al coho t hoxyl ates (oxide content is 4-23

mol es P'C@@ Owﬁﬁﬁ 'a%ﬁ% ag %%ai%ﬂ%w P&MaYy 81 secondary

ehdopsls, ah@sart BYir e%ﬂé&ﬁ? theSforRnlaQz PLes—0dndB)is HBASF
Corporation), DETROLTM ©OC al kyl ethoxyl ates (Dexter

Chemical L.L.C. ), and TRI TONTm al cohol al koxyl ate

(Rohm & Haas). O her exag%g gfhovvn in the
Exanpl es. 15 Typi cal EF% kyl phenol s are
represented by the formula (Zis -0- and B is H):
R80-"A-~- H wherein R8 is a C8.18 primary, secondary

or branshefrenal B%o %Eﬁrlnafs“g@é%{déb?gr b%ﬂd@?ﬁ@%@ Silkyl group and

group, s Is an A'repres

stishgn énegastioge 3- 5|©r opyl ene oxi de and conbi nati ons

t hereof . Exanpl es of al koxyl ated al kyl phenol s i ncl ude

| CONOLTM nonyl phenol et hoxyl ates, Macol (r) and

| conoOdr e)«amdlemeﬁoionemrmsyﬁmtexsts inBAGE imanyr ahd aeondary

@?gﬁ%xg Me%l lﬁﬂgﬁ%&ﬁ% eLh Xgﬁﬁﬂeﬁept%geglon Cs-C1g alcohols
thmméhlaéresclodlmm@;'ggag@abf fmatﬁ}%(l moldlaest etm@mbﬁSper mol of
oBehal  ELTERRS o s inopl U ER A D A ARSIS gndes  Neodol®
@ﬂilmtfbpeydrﬁfblédmﬂmﬂwW{fﬁ'ﬂxcdh@hﬁﬁﬂ phﬁﬂ?@blcoﬁ@ &Q’{Qalﬂrr‘@ about 9-

B o S Y B e of e

é’)hc‘f@E(MéBd&}lFbﬂ-Q orANKagI d1-5-3 0., %‘ll&é‘ﬁ%“%ndﬂ%sgd wﬁm .5 moles
Al kasurf NP-8, all polyethox ed nonyl phenol s
efh¥lgge oxiderNsodey 2@8@9 fCrzppa an@'r@nﬂleneeﬁthh Ni2- mole§| gthylene

@)@lc’ﬁ@@@b@&cﬁdz@%‘y |(191 N9 @nbIr e%d@ng Wlthcqgﬂn%?g cthdfelle oxide

Surfonic 0, onic N-10 urfonic

Blgotiehidg- ﬁ)eandarthﬁ e} dShell NChemicb, Cathpany, Houston, TX) or
LRI O TY BRGSOt Rt 0 M honsenec
m&xaanolawmtmnmndseeemm 2HH.CRY, cheanlirear alcohols condensed
with 1.6 moles of ethylene oxide (Genapol 26-L-1.6); Ci2.4 linear alcohols
condensed with 2 moles of ethylene oxide (Genapol 26-L-2); C12.15 linear alcohols
condensed with 3 moles of ethylene oxide (Genapol 26-L-3); C12.16 linear alcohols
condensed with 3 moles of ethylene oxide (Genapol 26-L-5); as well as Ciz.1s
linear alcohols condensed with varying amounts of ethylene oxide to provide
specific cloud points of the surfactant (i.e., Genapol 26-L-60, Genapol 26-L-60N,
and Genapol 26-L-98N) (Clariant Corporations, Charlotte, NC).
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Emul sifiers and Detergents (2002) for other exanples.
5 O her exanples of nonionic surfactants include bl ock
copolymers of ethylene oxide and propyl ene oxi de.
Sui t abl e bl ock pol yoxyethyl ene- pol yoxypropyl ene

S?l Zgﬁth&pég%{ﬁé% iWCtllfd Q%Aowaﬁ Q; 8o ﬁwb%%&%l er%h&y@fésenlﬁcludlng
tthms&ewmdhohweotraneamm iBatt@;dbenEdD_ammiefe eer]ethb)leylati'Untl &uch are
d t f 1he 0oC :
SRR TeUHArBTarle RO B SURR S5 L rnle iR b example,
am,qusTeécrocmaew SIRARIF condgnsed With Eitiered ER|Tergitdl 118a80) vr 12 EO

ai | b oni surf nts ave t he general
Rﬁ?ﬁ%& {féé Z[E) aﬁ'd EO is an ethyl ene

oxi de group, POis a propyl ene oxi de group, and n and
mare _ 15 nunbers that indicate the average nunber of

t he gP80}ss other tiieicalupikaptaind salcoRply dngluder XpENES- ™ rethoxylated
ﬂ dicdrdld (&@e%'&gnt?’s b }Bies'BrIEOY W@@N@tﬁ@"“tetﬂog&%fé@t%decyl

aver a mol ecul ar wei ght's of 'f rom about
@b?@bplm eaffmltﬁ?ﬁtxtsuﬂe@ theleaopf EQkt theniMacol® lauryl alcohol

[ H(Jg?)ﬁ%?rqe%%ﬁﬁhg%ﬁé WH&% %Z%a, PHrafac@ A senes %%?ryl alcohol

ethoxplatesnidXide rantent {sh2b- é@ln‘mleﬁe@‘rﬁag@%/}y&c @bmm;atlon ), DETROL™
%%%&P%I&o&#’gggpg}d@ éhgﬁ d:’a? E}SC;“M&‘?R@ETW g%ghcgl aqkoxylate

or mul as everse uroni

fRolirné davs). IQtRD) eraEQ)es &E)sitbwa i tHeckemsgles et r on| c
surfactants [ H(PO m( EO) n] 2- NCH2CH2N- [ ( EO) n( PO) nH] 2
wherein EQ PO, n, and m have the sanme neani ngs as
aAbpival.alldXyAteat éikylpmtmiméle ropresermted lycthes formalt @ik s—-O— and B
{ﬁ;}sl ude sorbitan esters of long- chain fatty acids

)ch i ncl ude those having |long-chain fatty acid
residues with 14 to 26 QN_at ams, desirably 16 to
22 carbon atons. Furthernor ﬁ esterification
degree of the sorbitan polyesters of long-chain fatty
acids is desirably 2.5 to 3.5, especially 2.8 to 3.2.

Typi agheremarRink esCof phitesg seesiidrar beinkesd edin afkyl Abstituted
Ion-cha|nfatt re sorbitan tripalmtate

aci ds
€ SFPhy £3F B BS08l 2L) 814 AcoIBSE B RIMARTS Oddg. propylene

éfd@éh@&émbﬂah@ﬂis $Hdidopbl e sorbitan ester surfactants
i nclude sorbitan fatty acid nono- and tri-esters, as

wel | as pol yet hoxyl ated sorbitan fatty acid
Examples of alkoxylated alkylphenols include ICONOL™ nonylphenol

ethoxylates, Macol® and lconol™ octylphenol ethoxylates, (BASF Corporation),
DEXTROL™ OC alkylphenol ethoxylates (Dexter Chemical L.L.C.), and
TERGITOL™ nonylphenol ethoxylates (Dow Chemical Company).  Other
examples include Igepal CO-730, Igepal CO-720, Igepal CO-710, Igepal CO-660,
Igepal CO-620, and Igepal CO-610, all polyethoxylated nonylphenols and Igepal
CO-530 and Igepal CO-520, both ethoxylated nonylphenols from Rhodia Corp.;
Alkasurf NP-15, Alkasurf NP-12, Alkasurf NP-11, Alkasurf NP-10, Alkasurf NP-9,
and Alkasurf NP-8, all polyethoxylated nonylphenols and Alkasurf NP-6, Alkasurf
NP-5, and Alkasurf NP-4, all ethoxylated nonylphenols from Alkaril Chemicals; and
Surfonic N-120, Surfonic N-102, Surfonic N-100, Surfonic N-95, and Surfonic N-
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esters. 5 The nonionic surfactant is preferably
sel ected from al koxyl ated al cohol, al koxyl ated al kyl
phenol, or m xtures thereof, nore preferably an
al koxyl ated al cohol and even nore preferably a CB-12

al cohol et hoxyl ated wi baqut. | es, of
&bngll eRlyeBieryated dePrmbeaas A Sh o Risp0 apicsUignric 140, both
Rt ﬁéwlﬁd‘ér@m froff ¥6R4Yo CRetral CHONSEE biseNMcCutcheon's
ran?es fromabout 0.01 to about 4% by wei ght and nore

Eypilgitigrspnd Deteroapis200R) Jor hadaMPIes, by wei ght i n
the conposition. 15 The conposition of the present

invention also contains d) at |east one
phot oDttieri examplesudh aiohionish suthelpRisainsiuslel ilodkdsopelymers of

16€: oxld (%)su | @&{p}){@nge oxide. ph§12}i/elb|@°rb'éégkne{)olxoxyethylene-

ogues 0S€é descri be
50!@’/dl>?yp$d{5ﬂena/\polghnens surfeciapty mcleide Hhosd hadgd oof ethgace glycol,

Ef(o%&r@gli%;glf/)&l,\éwg}gﬁgplagﬁ%gﬁﬁéo%p%bane and ethylenediamine as the initial
Poaktite ﬁf(caobs!rd b@npbmycaeftﬁnmﬁwblack pdlymer sﬂrfictbhisc(cm':pounds

O a t h

30985HE URRAEY i P TELEL Boimy it Oive, N are recy
dvaﬁbhyl-g phenyl acri di ne,

2, 7-bi s(3, 4-di met hyl benzoyl )-9- (3, 4-

di met hyl phenyl ) acri di ne,

2,17- bpiﬁﬁmcaﬁﬁfa@@fﬁélhé\%m@ge\hlekmmwma B(E @), IFD}(EO).H, wherein

but yl phenyl ) acri di ne,
EO7iscameihifgne ox(de, arodpcRPJs GpbfeRy ey oxidgigieup. and n and m are

é %bgﬂsqﬁéth%l}i]f:&e thé a@&%é@%hﬁ‘?‘ﬁpw ﬂw@“g"rd)l?dsﬁﬁ the surfactants 'Iéyplcal

orobenzoyrl) | orophenyl ) acri di ne,
gamples are: when n is from about 3 to 43, m is from about 16 to 59 with average

Kn% dé?:m%f @%sbeﬁfdlﬂ %e@y 9oobio BbVA70Y; 6Ra RILUTRRNAEN} ac

butyLbenzoyI) 9- (4- tertbutylghenyl%acrldlne

40 bi L

%;e“}‘?%‘# §§'§aﬁg@r{‘g%§$“§$nmﬁof§%@ %Llyl Io% )3 4. di ot hyl benzyl ) - 9
-(3147 dingfhyl pEenyazacrLdln? g?d

SRS pICREPAEN T BT et FQUEQ it m have

meYaficBeétings as BBOVNI n, pivaloin, 30 and the like),
acyloin ethers (e.g., benzoin nethyl ether, benzoin
ethyl ether, benzoin propyl ether, and the Ilike),

ReliekR! PNRoSIOFRETRGSNRI suRBBRKES [dve tE Fdllvairg/gsndralgoeatias:
(e.g., diacetyl, benzil, benzyl dinmethyl ketal, and

the like), hydrogen abstraction-type initiators

(€. 9.Reveritt b%.ctﬁr@é@mshg(m m?EO% (PO)nH and Reverse Tetronic
i sopropyl t hi oxant hone, 4-is [ﬁ FgO) hi oxant hone

surfgstasto tTHRRahE Qinee—NSH26H2 (POJmil2 Wheréin EO, PO, n,

and m have the same meanings as above.

Another example of nonionic surfactants include sorbitan esters of long-
chain fatty acids which include those having long-chain fatty acid residues with 14
to 26 carbon atoms, desirably 16 to 22 carbon atoms. Furthermore, the
esterification degree of the sorbitan polyesters of long-chain fatty acids is desirably
2.5 to 3.5, especially 2.8 to 3.2. Typical examples of these sorbitan polyesters of
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nmet hyl t hi oxant hone, benzil, benzophenone,

acet ophenones, 2,2- d i ethoxyacetop he none,

2- hydr oxy- 2- net hyl pr opi ophenone,

4-i sopropyl - 2- hydroxy- 2-net hyl propi ophenone, and

et T bhas Be B onante iR rbiatag e, and sotan

tallog. fattP adiad-taedtdvsa @theosuitable s@rﬂi@n@@&ymtfbctenequcludm sorbitan

250 goLhr sayipone, o, 4 IPREOAACSL, AR ack

Beksires of any two or nore thereof. Further exanples
of photoinitiators include
2,4-bis-trichl oronethyl -6-(3-

broerTﬁe r@nmﬁﬁ’kﬂﬁ&‘i&rﬁt iy ér%fé'iébl?eselected from alkoxylated alcohol
2,4-bis-trichl oronet hyl -6-(2-brono-

ﬁﬂ(pmﬁge)j pieinpherolt pr é@lydﬁlées thereof more preferably an alkoxylated
%lc6 a°f$ot édéﬁ%@feoﬁ% é?‘é(6|¥ 8-¢3; 2 %f&'ﬁer 8thdRylated with from about 5 to

styrylp eny riazi
22mqiesoft¢thy:lhm®mdet hyl - 6- ( 2- br orD- 4-
nmet hoxy) st yryl phenyl -s-tri azi ne,
bi s(cycl opent adi enyl ) - bi s[ 2, 6-di -fluoro-3-(pyrr-1I-
yl ) phEmyldrhourdnolum), at least one nonionic surfactant, present in the

?@éﬁ%@@,"#ﬁﬁt %fr%ﬁ:fag)gutsd 81 ?o 't)gll,ltuﬁ)%ob}?w(e@ﬁli and more typically

hos(abpat 0Rdotzbditetdy by waight 20 hedcompdsitient af | uor ophenyl )
titani um

bi s- (cycl opent adi enyl ) - bi s[ 2, 5-di fluoro-3-(pyrr-1-yl)p
henyl The lcbﬂll'pbsim)n bf khe rpfdgmmﬁ\minohemyd: q@h%md dxeft desst one

o) 2- di phenyl et han- 1-one,
R PIBTor SSBler et O oF KA e IShs ameIe- S BPERA cTidige, o
Pifsny? abedAY |h0310l ues (such as those described in U.S. Patent 5,217,845,
di met hyl am no- 4- m)r phol i nophenyl ) - but an-1 -

‘ghﬁpdﬁowomq@?ﬁyheqem e FRfEIsNEBasxpmpies, of which 'include 2,7-

%i?énjg’z-glpﬁégirﬂgi@gﬁ gz I;ddl hgﬁﬂllm Qérﬁé(}/l)@ F)é‘r\ﬁ&ndme 2,7-bis(a-
ac

sApzyl %ﬁ@enygawdg@ d,%?ﬂyp@thyl r oxg‘wg}henyl)acndme 2,7-
&m‘é’nrﬁh @%H&ﬁkkéh&%ﬁé‘m hone, 2,7-bis(3,4-dimethylbenzoyl)-9-(3,4-

I"or o- 4- pr opoxy't hi oxant hone,
@iTt@ilmlnf@tnMWCﬁ@“}@et hoxybenzapHeserasstoxy (daterigupytaspyy!)-9-(4-tert-

@H?EH%{)O\/ d)%C'h? H%O)QVT grrééﬂﬁ{@y(%m' -8 gﬁlgrogphgﬁg aocrlglrl?e 2 7’-d|mﬁthyl -9-
@mwyylpheny}r)acwh@ ammg(agmlcfrpm]zoyl) -9-(2- chlorophenyl)acndlne 2-
@%W am no %ﬁg@g? n‘fetﬂ? f3'§"?’hjf%{3 ﬁ\//l ':‘]a(l;rrr'ld'rr}]gbenzdgtb('es(4 -tert-
utyibérnydoyh- %@-idrtbetlylpyéayﬁacoweaz oat e, 1,4-bis(2,7-dimethyl-9-
hyl b - | - 4-
b e opdilSart e B AR P S b REHa o0

deetyl ( 3- mhiehgyaceitimgl acenhdl , 2,7-bis(3,5-dimethyl-4-hydroxy-4'-

fﬁ@?@fﬁgﬂy@yﬁéﬁgggﬁggﬁg@g gn)}lgacgndme hé)cx O‘f,%f 83 nybgnzom pivaloin,

anas (e ﬁké]ETabylbﬁhﬂbm@wW )B@ﬁz@iﬁemeﬂ"lyl ether, benzoin ethyl ether,
di net hyl am noacet o

hengeit PB‘ERSS'/I L SHe ﬁﬁ%r g‘z?c é‘i‘%}ah@ﬁj&%"”% GERROUREE y Pr Fponoketal

dia‘rﬁ@t'l\ﬁérsotr@?@ifo(@rtﬁne%%etyd REAOBERBN Uethyl ketal, and the like),
| or o- enoxyacet op henone, pentyl

hydERgeBt hﬁpgtﬁqqq%éyppoaﬁr@tlators (e.g., xanthoney thioxanthone, 2-
i<oprSpyHRlRERPBREY | ) 2 0prdbyRRBRYMtheR&IaZ O ¥hioftBXanthone,  2-
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a, a- di al koxyacet ophenones, a-hydroxy al kyl phenones,
a- am noal kyl phenones, and the like. M xtures of two
or nore photoinitiators are preferred. 25 The anobunt
of at | east one photoinitator in the conposition

es b b
il RBPe " SR T lhlpREnd o aiselthBones, 22
‘d?tlgdndyawto?mmwwen?dwtowrﬁ m'étr@dmp;msplgem éesmnrdpyig?. -lbysiroxy-
t he present .invention c C '
e BT BB e f o o aitIGiolEGpBRgne, . o Ubis(NN-
reméthylemrﬁ%ydzwhemﬂeg quynucméh eqlinsnesr (191, €9,30- anthraqumone
| evel | ng agents, phot OS&ZSIU zers, sol entE and, t

1% ephergnibengauiongr 2c518Y AndUpAYINeRe.Ind TP @Atinone), and the

Qé§g9§yl tdh@@phuﬂé lo\ifdes, S trrifkenas we.llllef§I ﬂhﬁ@r’é@of tthp$®o or more
suc dye (2- dlethlamno 4- (

dheigofe nEydhetrww@s of @hgtowwaa@suaellé@? &ﬂr&'%%gwpm%hyl 6-(3-
fr)13c§m@4' tﬂ@iﬁ{ ?erﬂﬂéﬁihé’ﬂﬁ'@m resi guehisifhiG8rheRY-6-(2- bromo 4-

actinic ht) reflected especially

mejlhowébh@m-isﬁgazmﬂbst rates such2dsbigdicdier 0"‘@*“%6@5%“‘04'
riate W

Sty TR RERR 210 her “anne i pRRaneRptfomo-4-

Bie:ﬂlm@ﬁ@yrylmenﬁasmez@aue Ba(pyclogantadieny! Faisi2, Qreéelﬂtggo-@dpyrr-v
ven 122 Sud Bl

%*ie&y t&ﬁ@@% Fzse (é a2202@§(?y‘1l\)%‘§‘?(a}?d'%wé\%&’9? %rs"@("ym“
9%;5135:)/!(])’[1’(31@05(& a:ks (‘s&cxlﬂp@hta(d@nynggiz)a 4, ﬁ/ml-;wﬁéaﬂwnﬁbl'wyl)tganium

F B

@?1%‘3”?—'3}%%@&% gfzf)é? %%Nfgrﬁi&'fpé'"(%l'r)ﬂmg 'ﬁ dye |( s
ﬁi/drngd@/@roPék)}I” @hehy‘rp(kbto’rmpGZWmetHﬂJi&yUWmehjgemanalr—me 2-
used on struc n r t t

TR e B Pher i o Do ok SRR on. | 2-Denzyl-2-

Hhﬁﬁétﬁﬁémotﬁmﬁ@r;ﬁmﬁbﬁwt bu@br{)%néo about2- r@owaéaybx methyl -1-
wei g nd nore preferably about toﬁsﬁlout 0. b%/[“2

eserwéqremn 1-me, cé’rfjp%ﬂmﬁfbm@e%owm@*%w@@ IR %n
acrml |e§ﬁ y?pme\‘] E?Zfﬂaﬁé%kya%gim argrﬁ? Z{Bé%eagoglef;ed 24
éwthyahlsaxamtaqarye piat-gjsesthrtioxationec omsbiaier4-psaR@xythioxanthone,
e g e e e
tisdhylfroparohiong, f (ﬂrwudca:@cylzaenyl) -2- hydro;«y—z methylpropan-i-ong, 4-
benzoyl-4-methyldimethylsulfide, 4-dimethylaminobenzoic acid, methyl 4-
dimethylaminobenzoate, ethyl 4-dimethylaminobenzoate, n-butyl 4-
dimethylaminobenzoate, 2-ethylhexyl-4-dimethylaminobenzoate, 2-isoamyl-4-
dimethyl aminobenzoate, 2,2-diethoxyacetophenone, benzyl [(-methoxyethyl
acetal, 1-phenyl-1,2-propanedi-one-2-(o-ethoxycarbonyl)oxime, = methyl  o-
benzoylbenzoate, bis(4-dimethylaminophenyl)ketone, p-
dimethylaminoacetophenone,  p-tert-butyl-trichloroacetophenone,  p-tert-butyl-
dichloro-acetophenone, dibenzosuberone, a,a-dichloro-4-phenoxyacetophenone,
pentyl 4-dimethylaminobenzoate, 2-(o-chlorophenyl)-4,5-diphenylimidazolyl dimer,
o,0-dialkoxyacetophenones, a-hydroxy alkylphenones, a-aminoalkylphenones,

and the like. Mixtures of two or more photoinitiators are preferred.
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Rsoo 0 Il NROOOC CCH2 R400 RRO0O and RO 30g N
40 C-C=CH2} | w R400 R200 wherein R100 is C1-10

al kyl, -(EOQaa-, -(PO,,- or (( ) r-R6o0 8500-~~J 5
where EO is ethyl ene oxide, PO is propyl ene oxide, as

f
e SRSt of 8Tkt o ot Bicutaor B s Semtag oy BRI fanges
Giorh @balikq.01 tdasxut 14% Iy deme and motd typicalhk sboutantl tdBEUt 1%
nd R400. each may .be the 10 sane or different and each

i NAWBEAHBAP® GORPeR¥en or C1_18 alkyl, the al kyl being
unsubstltut ed or substituted with at Ieast one nenber

selected fromthe group consisting of haloal kyl, Cl-4
al koxﬁomwtwﬁﬁcco@mgﬂ@ thqaygrre(gng mvgrptsﬂn ceyuph@nlyplude one or

%w)&eﬁ{ BREMS . a&t@@%rhoayés ANkt | shedBpdind qasa.f.ed acrylic
froml g %e amne acrylic oligoner typicall

y
r@lgomemc@@auoarpromptgm, le¥eling @genisophetesesiizers sobgnts and the
? 15 amine acrylic oligoner can al so contain
pol'yal kyl ene oxi de noieties. Sone exanples of
commercially available am ne nodified acryl ate

Elbieg? ﬁy‘#iﬁu&?ﬁd@eﬁeﬁ iﬁgl)prgg'@t aﬁo\éh&b)lngﬁde but are not
llia‘fiten‘eto( rihos¥O stich 49 Ra884dye 2—dredmmr(1m)) 4°Q, B MicyanbRethylene)-
Rt J8 PPl bheteo il SasprpRE F elninaiiie davgionat residue
Hducaa byxmnma ighenegnl BV kght) véficsd ebpaially biphsigh Néjlecting

B RIPISORUILOT SHAIEOR SBHISARYE! EXFS AN SRPIODTIate YN bsorption

2ahnsdBsluseed Eﬁﬁrh}éie*s(‘of%bhﬁaoﬁﬂér dy&eérewmﬂatpure Bl FGA (CI
OprOSItI ranges from

0.1 to abo
ﬁ?@@%@'uﬁé@’h{f‘e%@tﬂ’oﬂtf@%/ﬁﬁﬁl |(@&,Sgiyg@tt Red 122); Sudan Blue I (Cl
Solvent Blue 35); Victoria Cyan F6G (Cl 42025); Methyl Violet 2B (Ci 42535);

Crystal Violet (Cl 42555); Malachite Green (Cl 42000); Neuiral Red ( Cl 50040);
Rhodamine F B (Cl 45170); Rhodamine 6 GCN Exira (Cl 45160). Thedyeis of
particular importance when the compositions are used on structures having high

reflecting substrates.

The amount of dye, if present the composition, typically ranges from aboui
0.005 to about 0.2% by weight and more preferably about 0.01 to about 0.1% by
weight.

The compositions of the present invention may preferably contain at least
one amine modified acrylic oligomer (also known as acrylated amines) as an
auxiliary photopolymerizable compound. Some examples of typical amine
modified acrylic oligomers can be represented by, for example, one of the

following formulae:
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0.5 to about 10% by wei ght. 5 Exanpl es of solvents

i nclude, for exanple, a glycol ether derivative such
as ethyl cellosolve, nmethyl cellosolve, propylene

gl ycol nononet hyl ether, diethylene glycol nononethyl
et her, diethyleneéglycol nmonoet gyl et her, dipropyl ene
gl ycol di net hyl ¥&r, propyl eme gl ycol n-propyl
ether, or diethylene @FyE@Mrané}h F@ther; a glycol
et her ester derlqu@ e such as ethyl cel | osol ve
acetate, nethyl cellosolve 10 acet at®, or propyl ene

gl ycol nononet hyl ether acetate; carboxylates such as
ethyl acetate, n-butyl acetate and anyl acetate;

car boxyl ates of di-basic aciamd such as diethyl oxyl ate
and di et hyl mal onate; dicarboxyl ates of glycols such as
et hyl ene glycol diacetate and propyl ene glyco

di acetate; and hydﬁbmq c rb yl ates such as nmet hyl

| actate, ethyl I act ateN _gj:y@gg te, and
et hyl - 3- hydr oxy prqlgfJ 15 ket/one ester such as
nmet hyl pyruvate or hyl pyr uv§t2@0 an al koxycar boxylic

acid ester such as nethyl 3-nethoxypropionate, ethyl
3- et hoxypropi onate, ethyl 2-

RS s isT®L G ¥IKYT, CP(ED)AE-L, —gPONBRE-horl et hoxypr opi onat e;
a ketone derivative such as nethyl ethyl ketone,
acetyl acetone, cyclopentanone cycl ohexanone or 2-
hept anone; a ketone et her vative such as d

I acetone a | cohol m erRhy) — R0 ketone al coho
derivative such as acet ol I/ acet one al cohol ;

| act ones such as butyrol actone; an am de derivative
such as di net hyl acetam de or di net hyl f or mam de,

ani sQlve E@lS@tK&léﬁ@&Xl&@@@% propyRnanaxdoe aaﬁs an integer from 1
sol vent (s) when present in the conpositi

oy Bisbd 974 BageanchrTBRY BBAUE SSTELY ARBIEN 809G independently
%‘g'cﬁiﬂ% alkgP d%ﬂ)ai aﬁ%g% &dtl&Sén%yl @rﬁcpré%%rr@ RQG buéiemay be the

nzotri azole and benzotri azol derivatives such

e X Jiffrant éng @,@bmédep@nﬁ@?ﬂye!mm%oro@ Bes )t l,hﬁaailgyl being
%&%ﬁﬂgﬂg}e tiftfed Wt’tﬂdat' l@a#nbrﬁeefne?ﬁl?éres%lé?ﬁé@ KonNthe group

t| onal exanpl es of adhesion pronoters
Gonsisting Qinh‘lai@@lkﬁuéh saglkeiyls 6pmosyll agenenmpdory, &nd. sulfonyl,
e h e 1
4SRRI {n PR SRS e o MieGe IR, 18, O T Sinine
a@rj‘lerohgama‘ptwg:aﬂy hos gammjsa:ula”rme!qmcgrabau&oﬁ/\m amuawoo The

Sq%l H‘%t gghﬁ é’rn Bh oeﬂ?& e({)rcﬁtan{1 C&oﬁ%ﬁ(ylep\lét oQbE MBfketies. Some
e(mmwmbhxcbbmﬂaramlynpalmjd mmlm’gllnmbdmmamy@é atigomers include
g B IR o S ERROTPENob! L7 BHLALA Sgmma, o)
Laromer® PO 77F (LR 8946), Laromer® PO 94 F (LR 8894), Laromer® LR 8956,
Laromer® LR 8996 (BASF, Mt. Olive, NJ), Actilane 584, Actilane 587, Actilane 595
(Akcros Chemicals, a division of Akzo Nobel NV) and CN501, CN502, CNS50,
CN551, CN371, CN381, CN383, CN384, CN385 (Sartomer Company, Exton, PA).
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28 am nopropyl trimet hoxysil ane, 3

-am nopropyl triethoxysilane, 3-triethoxysilyl-N (1, 3-
di met hyl - butyl i den) propyl am ne,

N-phenyl - 3- am nopropyl trinmet hoxysil ane, 11-

gmanmo @%E%ﬁb% :{Iﬂ? ?%?Yﬁ%aﬁgbfﬂgﬁeWhgn present in the composition,
Pyptgayy danr@fsh;dretabowe fltarabouB20% by weight and more typically about

B%mtﬁéﬁ\ﬂl??f?{q@m g rethyl -1

6- (am nohexyl am nopropyl)trimet hoxysil ane, bis 3-

(trimethoxysilyl)pro di et hyl enedi am n
11 o Rmpes b oKl Gs Mt dlen ot S emp en el ether derivative such as

Gy BAREHVE AL ?ngénlaxbw@h@ﬁsyleué GlycBEMBASMEiHyRBfer, Hiethylene
egC|doxyprop¥Q I met hoxysi | ane

eepladepPBRIYE 6Nt die qﬁv@xglywlam@noethyl ether, dipropylene glycol

t [ ‘
B LT8G e P D) B 0 v
p-olwsohgthed iester ajneivaﬁyerﬁpchrmd!tazlrgﬂllgs@\/e acetate, methyl cellosolve
: L
HAO o R P ren iy et st goonypag sy os et
bentate] ngaumgeane’sate aod ade/l aoetbt&;tcartlcs(ykat&shofa@ basic acnds such as

fl f

et los0Rs Gor ikt Ae: BRptbdftes of glverlsesudn g ethviene
¢liveg af anetatéfan&-pﬁﬁqylehepglwbll citachiatd)ed rali rmnkmsxyl cdeb@hdates alich as
b L PR acoL Tl oA SRS B b et
I?étbhﬁ)ét ﬁm@t @dch ab hyédthﬂsdy@j\&te Be @g@f pymaéuev %n%tllfd)@b&iﬂb@ﬁyllc acid

or ese Cco nas re Iven e .

SRR R OGS 2 aiHsruab Bl (AT PP ABROStg. ooyl 2-
Iﬁ‘,@é‘)ﬁ -4 &SRR BePRNERS NorAdthigtHokOFoprRipaY; aOkdieherBOitatide such

Iuorl nes attached. R is either an al kyl or al kyl ene
xinerihyr ey k%ﬁﬂ%haﬂ?@%‘na‘ﬁ?t@@.%nﬁydqp&@t%ﬂ%‘ﬁw &M%'QFGW’PB@ or 2-

R onk? 0t e e Rl afvels R$eES 8iRBioke ALENDI %ﬁ‘%‘lyl ether; a

radi cal having fromabout 1 to about 4 carbons

katenee plcahphytirygive dch as aieaidl oalqmetmgim@olgimes s UCh as
m%r’o!}g;tdcnreom APoUlmiet 0 galhtie3 9?5 m%fh?ﬁ |8e or
a hy r om about

ocafr bon noi ety conprising
melhyﬁommmxgmx pisoler amel ovixiurslethesacdr  ghe Lgmotii gf solvent( )

%]H §Fe%égtoﬂ tﬁ@@oll?l ur@fggplcgr ﬁﬁggfr%‘l S 3@ to abgut 80% by

ate uns e unsu tltute
\B@Jbbltltuted Nonlimting comrercially 30 avail abl e
exanpl es of these structures include Zonyl 9075, FSO,
FSN, FS-300, FS-310, FSN- 100, FSO 100, FTS, and TBC
f r omERaRpids efna:idl”l'dsmfmd)nmﬂer&antlade benk€iriddfle d4rc ld@'izotnazole
CE?E G- 740, FC170C, and FC-17 Bﬁ\ 3M Corg? B
matlvesMsH as’ carboxylbenzo nazoe eF ‘examples Jof enzotnazole
derivatives can be found in United States Patent No. 4,428,987. Additional
examples of adhesion promoters include amides such as diisopropylacetamide
and organosilane materials such as, for e xample, AP115, an organosilane from
Silicon Resources (Chandler, AZ). Other examples of organosilane materials
which are suitable adhesion promoters include, but are not limited to, N-2-
(aminoethyl)-3-aminopropylmethyldimethoxysilane, N-2-(aminoethyl)-3-
aminopropyltrimethoxysilane, N-2-(aminoethyl)-3-aminopropyltriethoxysilane, 3-
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29 When leveling agents are used with the present

conpositions, they are typically present in an anpunt
rangi ng fromabout 0.001 to about 1% by weight, nore
preferably from about 0.01 to about 0.5% by weight. 5

BB RIGALS 52 5eb ORGS0 I 2R R B 1.

uﬁmdth!yhbmthlﬁqui)lopmp@/tangne arN-,phenij_faﬂamm%)rqmytbrmhe@pxysilane, 11-
spr.ayi ng, and spin, coating. n A
ougolimehaiat, e " abtd e Y i ostene. -
pinsprogyldinidinylempr@ilate t he per cSnl agrinopropoky)d;3-dimethyi-1-
content, in order tg rovi de coatin ﬁgﬂ[gfqe de |red bis 3
CpRarHtme hexanene SUOBMasE USRIy bis
YkrinhdtF S sMbrogidi é‘tﬂgléﬁédlgﬁ"nﬁe' 'TEtnﬁie'tr@k?ﬁnyp?bp)tkﬂléthylenetrlamme

Spi nni ng process. ui t abl e substrates include but not
|(armrtO@ehyﬂafnlgg@ﬁthyﬁpmr@t%t"mﬁfw&!ﬁnego| d, copper, 3-

?:I%cgﬂﬁggﬂﬂoggte kHyYigRd, ni ckel . Thﬁeﬂﬁa%%(%ﬂoﬁyltrﬁﬁé&hoxy&lane

over an antireflective coating
mhenyitr@&cwsue@npo@ramlaﬂpwyhtrlemomﬂamﬁen Bc(éaf’r@apwmyglohexyl)

BB B ROBEABLAES, AT yonorosion

abdmetranélhyldwmdhs:lazarm)out 600 seconds on a hot p late

or for froma bout 15 to about 90 mnutes in a
convection oven. This tenperature treatnent is

sel ecEramples obsditabld lzveleduagenthimchude cerfactatiscucbfas fluorinated

AR5t 0L BB SISl dSefE s s
RO0%),02€ HrSdudt Nby eD&iMkdpon O ik Cd@mmas Goo) m Additizealt menlimiting

once rati on of solvents and eratur .
Tinreengnn S8PeGhncebae dRefretet BodRahax g iRt ghd fiygrinated
s Vet s, RapRseviaie aheduradtbrahesoedmiiliret 2phgiven esicwt:
composi tion, on the order of about 10 to 125 microns

in thickness, remains on the substrate. In a

preferred enbodi ment RIFGRIGIRer ature 25 f4$ from about

95C to about 120C. The treatnent is conducted until

the rate of change oRFsTPERIRY enpval bEones

relatively insignificant. The tenperature and tine

sel ecti on depends on the photoresist properties

deSI rwhbensyRt hentaiverirorasebaet (6 icngbepiel gmrmn@aqﬁséa\/mg from

S}ff(ffé{%ﬂogjg%l fil%m%%'aftg CORLIsNGtnEl BR S yTBPalﬁ?@Eé%S’ade group

magew se expose O ac
wanthamrnempreeergﬁ has froawabﬂweﬁ tecahoatiﬂ&tcathmnsandd?—n represents an

RSP SISy IR: BT B RBURPRR  pvrcgen o
arynatl eyt esbpied beup, hapmcfumedbbvt ‘Ueabmfut 3suaxrbcadsl B3 represents
%ygrocarbo arnél\e(t(?/sdomsptrgﬂ]w% from abom f% Sbout 9;& including the carbon on
the ester group. This hydrocarbon can be linear, branched or cyclic saturated or
unsaturated and can be unsubstituted or substituted. Nonlimiting commercially
available examples of these structures include Zonyl 9075, FSO, FSN, F §-300,
FS-310, FSN-100, FSO-100, FTS, and TBC from DuPont and Fluorad surfactants
FC-430, FC-431, FC-740, FC170C, and FC-171 from the 3M Company in St. Paul,

Minn.
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30 The photoresi st can optionally be subjected to a
post exposure second baking or heat treatnent before
devel opnent. The heating tenperatures nay range from
about 90C to about 150C and nore preferably from

about T i y
conduc\&g%ﬁ]%\%“?g%%% out gf)edgglétgﬁlgtsa E{’}%S%ocﬁﬁ%osihons they are
niypice s preaaiok Inmreamoemtenaablng fforo rabalib 01006 Gossboahd% by weight,

S bR e Bl S 1

photoresi st -coated substrat es are devel oped to renove

t he posed n a .devel oping .

ot B8 Dot Wierelst ooy’ Sabussamibe Spplied to a
rmmeﬁéte bg%)ﬁ@bhﬁdrmﬁnalsméﬂﬁfdeﬁéédi Yina@et phéresis®rart, including
exanp nitrogen burst agitation. The substrates a

r‘BP%lFQ o‘iﬂé%b’”i'% Wieiag end spimeoaiingy VB sPinaaing.dpr example, the

trasisPEsNitIesdrste 69abicavittARsPé 38 tve PelceRBgE R solids content, in
unexposed areas. A Devel opers inc|ude aqueous sol utions

srdeintf R coalingalof thetdgsired dhisknesss giveon theptype pf sginning

r 0 i r
Wm utll|§%@§r eHﬁ] ??!e!rd{; rtg{nb})\%ﬂ?\k&% f@ﬂ‘?ﬁ k)mnlnrﬁg grocess.
M@bbasebstnam tm@d@ebeﬂ opl ligited| tat suah, metale mwngsten gold,

%S)Egé’lfgtaﬁfbn? étfﬁﬂﬂ{%e ﬁl‘:k% E%ﬁésn&%&g%%S%%%ﬁ ver an

I ncr ase coa esi on em ca
reatiredlediveecoatingpost | magi ng pr ocessi ng. The
post - devel opnent heat treatnent can conprise hot plate
or oven baking of the coating and substrate bel ow t he
coat i Mheé ehstofetse‘zsﬁ icnglppelitnnm sobtndoN@tﬂed@biare@ or® thy mm and

T BB AR B 1 B85 o o

abomaEsh secorsisab éﬂwt @Dembnwm@ h 61y lalde s ﬁ)ref}@ﬂ”@b@%t i5to
ended, however, mt or restrict

SRSt e P cortvRaTon hvethy THHAJEDESTaiAS Sivgtment iogelsated in

BRIS 6 HeflicaShd eavdehitradort 8N FlisidudnSolvBRs MTBILHfotSresist, while not
val ues which nust be utilized exclusively in order to

FRERIAG sebstantiapihesaal degrgdationa thesplidsgompenanisy Yegeneral, one
aB8kds! i fhinidlize WE%né’é?‘ﬁraﬂ@ﬁ Ccff”éo?véfﬁ@ aM Wl 9Bbve tthPerature

a suitably sized vessel and under appropriate

gerimant Brondusied welisibstentigly aheliihe solvensisyaeveponatadeand a
ecs’agﬁ@ d)fn AorRBRe b&ﬂngogno# g(;rf HITLREA U 2 %vem' £M125 microns in

at e at t he tion o
heess, memamsmsthecﬁub@trate' clala priferred embediment the temperature

SOt 'a'bHEtné?d"@r &boulf pl@lobéd 'l"ﬁte meh{flépé&ﬁw{e% C{]H]ﬁw rate of
conposi tirons of exanp |ons are St et
dreeige dof .solviapt mmmvat bedzanse&célatweryabslgnmcmte Trestengergtare and
time selection depends on the photoresist properties desired by the user, as well
as the equipment used and commercially desired coating times. The coating
substrate can then be imagewise exposed to actinic radiation, e.g. ultraviolet
radiation, at a wavelength of from about 300 nm to about 500 nm, X-ray, electron
beam, ion beam or laser radiation, in any desired pattern, produced by use of

suitable masks, negatives, stencils, templates, etc.
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received fromthe supplier). The identity of the
conponents of used to produce 31 various formnulations
descri bed herein are disclosed on Table 2 bel ow,
including the "actives" percentage of each were a

B4 SpaPisidBEs o idhMy bg oot i pbsily second
b]akﬁng g6 hest f?éatﬁf&hv befifie Hevibpitent 1 Tr@m%&gl&nafératures may
51 B A i et TR el i o
|afbg$t3 g:B(g??Whle%h%ﬁg@ rﬁ@;é be g:an%u&éd Bor 29n? aBSut B304 cohdx to about
3 D58 e oRrINEOD 81958 Secpits 51a5asho8 sgaHds on a

%8 la@b &r'atibuB B0 % ol 48 miButt8 by M%gaéca@nmgn(%% 0.12
150,07 0.07 0,07 0.15 "AP115

N, N-D| i sopropyl acetam de 0.50 EZ dye 10%0 12 0.12

PGVE q’hQanEo@&i Eh&%re@w@@ogte%fss&s%te% e e%CMeEAtoore%ve the
4.62 0.00 49 4.82 0.36 Total 100.00 100.00 100

LDeXPEEedodead byooneysioodn (L dewe!qping @owtlom;ﬁﬁveempemabm spray

SR SRk PLy eor len RSl I 1 axgmoe. by

Diteogey | latrst ggiationndhe subBTatsrayexaliobedotremairire thengdveloper
uPIn%Hg%ﬂgrff ﬁo’t?%ﬁanyﬁ%agh#m pho'IS§n(6é&r)gE°:en?1 %Egeﬁwpog’ed areas.
Developers include aqueous solutions of ammonium or alkali metal hydroxides.
One preferred developer is an aqueous solution of tetramethyl ammonium
hydroxide. After removal of the patterned substrate from the developing solution,
one may conduct an optional post-development heat treatment or bake to increase
the coating’s adhesion and chemical resistance to post imaging processing. The
post-development heat treatment can comprise hot plate or oven baking of the
coating and substrate below the coating’s softening point or UV hardening

process.

The following specific examples provide illustrations of the methods of
producing and utilizing compositions of the present invention. These examples
are not intended, however, to limit or restrict the scope of the invention in any way
and should not be construed as providing conditions, parameters or values which
must be utilized exclusively in order to practice the present invention. Unless

otherwise specified, all parts and percents are by weight.

Into a suitably sized vessel and under appropriate conditions, the measured
amount of components were added in no specific or uniform sequence, which
indicated that the order of addition of the constituents was not critical. All of the
constituents were supplied at room temperature. The compositions of example
formulations are listed on Table 1. The amounts listed in Table 1 are “as is” (as

received from the supplier). The identity of the components of used to produce
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Ir. acure 907 C ba Specialty) ITx

| sopropyl t hi oxanthone Kalle G 1line Dye Dye I|conol
9 Tridecyl alcohol ethox |ate (9EO (BASF)

Fl uorosilicon nodified nonionic surfactant (Dainippon
k/Q}‘ous'\% (ﬂL% low%c% @ thJﬁPacnfB/ ls(:l%gﬁ/ & OR T e bnb%?%ncludmg

repar e anosi | ane esi on pronote

¢hle0%ctm—:ts" peraenta@%éaacr( Beltei xoonstitebll Bafikesiol 0 vi).
N NDisoro lacetamde N, NNDiiso ro | acetam de
dye, 10% Dye (10% active in PGVE) PGQVE Propyl ene

TDA

EZ

gl ycol nethyl ether (Dow Chembleal) PGVEA Propyl ene

| ycol nethyl etheExacet ak.e (PewdChebd.¢al [Thesr gsixsgé | Ex.7

compoesit (EX. 1 to |BX. 7)%wnere|%pun cwated pnto tite %

sp@ace of a coppes.epl arest 4] 7edol | convswaf er1.150 |av1.15 | 76.71

[ $r-pdeness of 60 pmiangl baked pt3.g110CIFs2r 1013.4H0 | 13.41 | 13.9

neBrut es to drive qutist heosol vents. [The wafer was 0.18

ecnpgsed with a Perkisa El ot 34087zl i ohér at| esier gy.sof | 0.87

88t dMOMI/ cnR. The.7deveboprent4anas| zar ri ed.zeut haiaoh | 1.42

32x 0. 261N aqueous |9akut i 081 of | ¢.€t r anedthyl anm®ni Un.61 0.17

haets Oxined®ye( 3X 60 seopndso.0puddd.ess) .| didte delvedsoped.05 0.02

resiblsos 9exhi bi t ed [gdod [ esdHl utd.8m, |cd.¥an diedzs oproeadt , | 049

SMdoaiagRs PoWS i | e and2no) o.ber mpd.15 | ove.athen |eewt ed 003 0.15

120G Simlar results wuld be expected en t he.9s

axposedropesetainge wer e _devel oped with a bufflexsd 0. 12N 5

arumeus%sol uti on ¢of pot assi um dgdr dxi de (3X60 sgconds | 0.12

e es), or a buf 660 ed] 5.08 08N.quedu® sol id50n |95 5.98

preMERS i um hydr oxi de.06 4Xb06Z ecionibs puichdl es)|.4.8Phe | 0.36

fToraegoi Ng_descri pt n@0oof 1a0l9e |i 199.601t [i 100.00 | | [U190.P&t|€80.80n ¢l 100.01

describes the present invention. Additionally, the
di scl osure shows and describes only the 10 preferred
a-

adirnent o Af tha 1 onsant o~ + ac B abaas

h
the— IIV’CIIITU]E; e" 7 asS— i-oned DOVe;

Nnalaor of

1+ H e
o T U YU UIIUCTOL
mponent, R
f II WaIT UUD U

D

Name

ot ha‘t t
B A die S FeliEA
i :ﬂt‘ﬂdfd Qd bfe?lféﬁ Este !‘)egsd/' %drtl &h )

ajadosenvi ronment s an

MBRHgET cat i ons W t Ni

TetEElﬁyle‘h@ @RBol Blach/BR (SdM¥REN | Ve

G@Rcept as expresse

HCEB8G béhzotb2BEENSUr at e W t N T he

Zp@¥y£ teachings and

Aind MEdifl blic ShgokBaBhRngs of The

relevant art. The 1
apzufa @t her i nt ende

b2-eahpdiieitsimeseny-bedroheheirdabove:
N(Gibe Sexqiditai N _best nodes

ITX

Isopropylthioxanthone

Kalle G-line Dye

Dye

lconol TDA 9

Tridecyl alcohol ethoxylate (SEQ) (BASF)

Megafac R08 (90%)

Fluorosilicon modified nonionic surfactant (Dainippon Ink
Company) (90% Active in PGME prepared solution)

AP115

Organosilane adhesion promoter (10% Active in PGMEA) (Silicon
Resources)

N,N-Diisopropylacetamide

N, N-Diisopropylacetamide

EZ dye, 10%

Dye (10% active in PGME)

PGME

Propylene glycol methyl ether (Dow Chemical)

PGMEA

Propylene glycol methyl ether acetate (Dow Chemical)

The resist samples (Ex. 1 to Ex. 7) were spun coated onto the surface of a
copper plated 4” silicon wafer to a thickness of 60 pm and baked at 110°C for 10
10 minutes to drive out the solvents. The wafer was exposed with a Perkin Elmer 340

aligner at energy of 700-1000mJ/cm? The development was carried out with
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known of practicing the invention and to enable others
skilled in the art to utilize the invention in such,
or other, enbodinents and with the various

nodi fications required by the parti cul ar appl i cations

or uses of the invention. Accordingly
d%aﬁ‘rm pAqUsRUS ssohdion; it &ﬁ@&fﬂm&ammﬁﬂwm mdr%\ﬁ@n(% 90 seconds

& M3 6e dhr%"s%'tsnexrﬁin?éa 98&1 tdsolutioh nEI@Eﬁ%@velopment

e appen clains be construed to include
a$ttmhi@tr<pﬂ}e anérmdbemmaitﬂ@w BRen\beatediten126°Q.. Shilar results would

C@&%Qééééé (ﬁrrmrlg& %sn?tsp\ngrte‘)@ é}Y il f'ﬂplaebuffereg 0.12N

con ai i ng eas unsat ur at e
EOIEPES sbbutiam olf eaatassmnehys‘.trhyderﬁ%%ﬂ B@cqmds Fuddiespor a buffered

| I il
o ABERLTE 1o A % B SRR B st
d) at |east one photoinitiator, and the conposition
e RO e oS B IBGhED Sl o
qaresédueinmﬂgﬁnt Auamamantryattna c@sfdlnsm‘e sgSV\era]deUbwrMsconly the
0 e Co ion m er ei n
SR Soarceat br bia imanton b 5 fastinge bedle: }t & to ve
QHARAHEH kN ithe nﬁd@‘ﬁtlé@ré‘fld;bpatﬂe d?lusB5m @rB&sRﬁhéBc&Ebﬂéhons
RS C R2 R6a R4 O\0 C=0 C=

viRefTEsaioRs; aawoerwzowasnts@néﬁ%c 8 nops e fociigions within

QRE RcHFY of nféeiﬁeé}ﬂﬁetdo»ﬁc@ﬁ a%eéﬂﬁéﬁéédfﬁe@@iht B@nﬁfe%@rate with the
consi stin hydr ogen, Cl1-50 al ky

@hoye tﬂa@gmw amjéorz ardilkar, kmwl@;@gw%mﬁ %@yq@ art. The
%ﬁg&ﬁﬂf@ﬂtg de@gnb% ﬁérEﬁqBMbY(e 3r§furlﬁ@9?ﬁ(erﬁfe@i%' exg%fﬁ”b%st modes

ogen, 20 aryl
anRenyaf| pr@mmg tgg inMeakiRRy |and (l;g.epgblg| Moy, skﬂjgdlg the art to utilize

GHE | RRNIN in S0, R otkrabkBBYImdME BHg WRRURSidrdlie th &ifications

required by the particular applications or uses of the invention. Accordingly, the
description is not intended to limit the invention to the form disclosed herein. Also,
it is intended that the appended claims be construed to include alternative

embodiments.

33



10

15

20

25

30

substituted by one or nore C3-12 cycl oal kyl, cyano,
Cl-5 al kyl, Cl-6 al koxy, C6-20 aryloxy, C6-20
ar al kyl oxy, 2, 3-epoxy propyl, hydroxyl, or hal ogen
groups; R3 is selected fromthe group consisting of
hydr ogen, Cl1-50 al kyl, C6-20 aryl, 30 C6-20 al karyl,
C6- 20 aral kyl, C3-18 cycl oal kyl, C2-20 al kenyl, cyano,
welcldirgpoxy propyl, and hal ogen, the Cl-50 al kyl, C6-20
aryl C6- 20 alkaryl, C6-20 aral kyl, C3-18 cycloalkyl
1 and G@me%ﬂ%bﬁ@PpB@PEg unsubstituted or substituted

aloga§>gyh§%%6&ar5]%8>€<I§/Ilfal%@l-té%mgrégﬂ y év)gg?pe%d%n{‘yl

unQatBFaipo)gyoup:H,opyl, hydr oxyl, or hal ogen groups; R4,

R6, nd R6a be t same I fferent and each

b) | ne@plEAgerte %ﬁ?%e%@'@m@wa%dr eV Giesabiesdrafitge
oxrefe HW%&GIﬁf‘mo%#fé? G -50 al kyl, C6-20 aryl, C6-20

al karyl', C6-20 aral kyl, C3-13 cycloalkyl C2- 20

) al kehlelastcbm ogennmsurtao;@mkym@t ed gr oup cont ai ni ng

from2 t bon I _eac at ed up,

) whi Bheat e PRRGTRIAGE Tl Be SR R fEh EPTPLREE ot least
oné\’@rnﬁﬁehﬁfdmetﬁé Ilc\!\fot mgdrogen or Cl- 4 alkyl, X and

-(CH2)"-C(=0 - OR7, ere R7 is selected from hydrogen,

Cl-50 10 al kyl, C6-20 aryl, C6-20 al karyl, C6-20

ar a I - ' i ng,

2. Bl con RS RBURIN 1 iR GPAP IR B Sa i Mtaprecoroues
ard@th@lenidﬁgro@bsSo aI kyI C6 20 aryl, ©6-20 alkaryl,

C6- 20 aral kyl, C3-15 cycl oal kyl, C2-20 al kenyl, and

C5-50 carbocyclic ring bei ng unsubstituted or

sublgﬁé E%Sﬁ%fqg %’%hfér% e%s g¥d}§rfgﬂdf§d Csee-lg%(@a%m the

grcmpad;dqsllsdrmg of2i) & epopgurpt bayihg thy broxyd, or 15 hal ogen
groups, each of R7a and R7b are independently hydrogen
or d - 20 al kyl and Xis -C(=O)-Rlo or

550 = W{-R?% RlORIQ? ected f t he

roup censi sttng o Fi R ) 3R1 &=

| i 4@_@/\ 12} =} cur 2? R4O

NR R1%&, G Cégl )— @scao near 0
anched al ent 20] @ aI kyl at gd

derivative thereof cont ai n| ng fr 0 4 c rbon

atons in each oxyl al kyl ated group, which group may be
of Wherei@ORy epadt Rag manj tise thR6Ganse - & iferdhRi and/- each may

each of and V, a in ependentl . sele from_ O,
incEPERARY BharletebBor e ey GG o Sistos G MPkgden s AV Cozo
ary@SCabP¥kanR’ €l,8 ara FQ)) 5é1k8i - GY.ANBycI¥AR)E diRenyl, 2,3-

y6Fl d?ggen oyrFF f: i % 19 y,” C¥#ey Ys 2 yi,
epoxy propyl, cyano, and halogen the Cis0 alkyl, Cezo aryl, Ceoo alkaryl, Ce2o
aralkyl, Cq.10 alkoxy, Cs.1s cycloalkyl, and C,,o alkenyl being unsubstituted or
substituted by one or more Cs.4, cycloalkyl, cyano, Cis alkyl, Cys alkoxy, Ce20

aryloxy, Ce.20 aralkyloxy, 2,3-epoxy propyl, hydroxyl, or halogen groups;

Rs is selected from the group consisting of hydrogen, Cy.s alkyl, Cs.20 aryl,
Cs-20 alkaryl, Cs.20 aralkyl, Cs.1g cycloalkyl, C2.20 alkenyl, cyano, 2,3-epoxy propyl,
and halogen, the C1.50 alkyl, Ce20 aryl, Ce20 alkaryl, Ce20 aralkyl, Cz.1s cycloalkyl,

and Cy.0 alkenyl being unsubstituted or substituted by one or more Ca.12
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R12 is hydrogen or Cl1-5 alkyl; R5 and Rya may be the
sane or different and each may be i ndependently

sel ected fromthe group consisting of hydrogen, C, -50
al kyl, C6- 20 aryl 06 20 al karyl 30 C6-20 aral kyl,

e Op 2, 3- -
cycﬁalﬂ(@r 8}’%\ elk g 6%/?? r@()@(gocgl_?q(a;’rlafﬁ@%zaﬁ epoxy
pr@yylhyd@cyzmraid{@ged groG@s,Zo aral kyl, C2-20 al kenyl, and

C3- 12 cycl oal kyl being unsubstituted or substituted

by one or nore C3-12 cycloal kyl, cyano, Cl1-5 al kyl,
akk LIV O
ﬁé Sg%dr oRf)ay[n%?/ Iﬁé méé%'i“e% &ﬁeﬁ)@gﬁmgr ouprsnay m%e%%ndently
be I%mmeddrrwn toe @reup tcbasistisg o pyidyogan, zatahe, Wiiish alkyl, Cs.oo aryl,
s found i

Ce- gﬁé%bﬁ’n& F(h%r?ékymo{:étsl %\éﬂl‘?%igfh éﬁ@é'@&k"{jﬂ‘aj?ée’% ayoxyalkylated
grau® cMBirfhg lirdrh 2 1@l darbdh afomé m%‘é’chz oﬂflﬁkﬂéfeﬂj W&k which

nunber s such that the sumof |, K, , Z ranges
grdupomagiveuef Rta 20 a@m&ttlngo,lnlw arid yvhmhdekrntfmtes wéh rirydrogen or Cy.

i 4% TP Bl Ravi g e Re & afabied o aose. Cra

a|k9| OV\@%{ eCde élk@ﬁyll ms%g%frankfyl 30553 dRepyid C§ o ScarBocyclic ring,
describ above; and (iii) a compound having the

NF%RWUQ@ FIXYRPEDPYEHN 1918 WOGHR dTusntper, ff,orano thBedta Coko alkyl, Cezo
4 be .t r an
il See mbakth ¥ ook oLiPaRICE 2 ke o thrbooycic
nng@eﬁgsﬂumslﬂ)sﬂfuté&@r egbstitutsttbyCon@rahdnel Cs.theycé@iidf, cyano, Cis
al kyl being unsubstltuted or substituted by one or

alkifp rler-e2 81kaXy, 26 @*gﬂcﬁ'a’éq’)Wyl 620\ AAKY QY. @%‘PQ?W Reppyl, hydroxyl, or
halg)ghggqg@up% QU of@ya aﬁ F%b%?e enl?j%ﬂtlﬁ1 r%endt)r dan z%gﬂkyl and

rtiron o a|m wher ei n I's co
X B, —&=y)drBgear —Rg—C(=0)—CH,—R7o where R1o IS selected from the
group consisting of —0—R11—0—C(=0)—C(R12)=CHo,
—O—R11—NH—O—C(=O)—C(R12)=CH2, and

—NH—R11—0—C(=0)—C(R12)=CHa, where Ry4 is a linear or branched divalent
C1-40 alkylene or an oxyalkylated derivative thereof containing from 2 to 4 carbon
atoms in each oxylalkylated group, which group may be of 1 to 20 repeating units;
Reo is —C(=0)—W—R11—V—; each of W and V are independently selected from
O, S or NRipp where R0 is hydrogen or Cis alkyl; Ryy is as above, Ry is

—C(=0)—Rsp or —cyano, where Rsp is hydrogen or Cq.1o alkyl;

Ri2 is hydrogen or C4 alkyl;

Rs and Rs, may be the same or different and each may be independently
selected from the group consisting of hydrogen, Ci.s alkyl, Ce20 aryl, Ce2o alkaryl,
Ce-20 aralkyl, Cs.1g cycloalkyl, C,.20 alkenyl, cyano, 2,3-epoxy propyl, halogen and
carboxy, the Cq.s0 alkyl, Cs.20 aryl, Cs20 alkaryl, Ces.20 aralkyl, C,.20 alkenyl, and Cs.
12 cycloalkyl being unsubstituted or substituted by one or more Cs.1, cycloalkyl,
cyano, Cis alkyl, C1.6 alkoxy, Cezo aryloxy, Cezo aralkyloxy, 2,3-epoxy propyl,

hydroxyl, or halogen groups; and
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and R2 is C6-20 aryl

one or nore C3-12 cyclo
propyl, hydroxyl, cyano,
groups; Rsa is 36 hydr
hydh

hydrd

anq:lé;, k fﬁldr 8g r¥ e)lr@ %@ﬁh WhQ
rar@%rs%%rﬁ (frb&u)Tﬁan SZOt

(glgrgny%ahgme? t@t%ggol%eﬂ)za%

unsubstituted or substituted by

al kyl, Cl- 6 al koxy, 2, 3-epoxy
Cl-s al kyl, or hal ogen

ogen; R6a is hydrogen; R3 is
dro en

is a C2 al kyl ene

R12
reen@@@ﬁr%wcfmeéth@ﬁmow k. e, t, and z
V0 Sl L A LR Bl eer

1, am\d;zbeehdmednaybsab&htut ed by one or nore C3-12

cycl oal kyl, Cl1- 6 al koxy, 2,3-epoxy propyl, hydroxyl,
cyano, Cl-s alkyl, or halogen groups; Rsais

(ii) BYCHRS&IKd Iﬁ"&\ﬂn%%hé‘f’dﬂ fR@eN; R3 is hydrogen; R4 in is
-(CH2) n-C( =0 7, where 10 R7 is hydrogen, and n is

0; R5 is hydrogen; R6 i

nis X where Xis -C(=0-Ro

where R10 is -ORi-0C(=0O-C(R12)=CH2, Rl11l is a C2

al kyl ene, R12 is hydro
zero; and R40 is CR3 RS
in[ ]Zand RS in[ ]Z

genQOKach of e, t and z are not
Cl 1 | R6 z 15 where R3
RA& in[ ]Zis

-(CH2) n- C(=0) - OR7, wher
[ 1Zis -(CH2)n-C(=0) -
substituted by Cl-6 alk
conposition of claim3
R, is hydrogen and R2
substituted by one or m
al koxy, 2, 3-epoxy propy
or hal ogen groups; Rsa
R3 i s hydrogen;

ar drogen,

e ﬁ§ i (ﬂa ogen, nis 0; R6 in

ere R7 is Cl-50 alkyl

pxXy,Y and n s 0. 20 6. The

wher |9 s compound (i) and
0 ar unsubstituted or

DreXCS 12 ¢ cIoaIkyI, Cl- 6

-, hydroxyt,9cyano, Cl1-5 al kyl,

I's hydrogen; R6a is hydrogen;

R4 inis -(CH2)n-C(=0 -OR7, where 25

R7 whelydli®grintegadofB te 10:anBX issadgds@pea; advel ands X

where X is -C(=0)-R o

(iii) a compound having the formula

where f is an integer of 3 t
and each may independently be

and Cs_zo aIkyI, the Cs_zo aIkyI bei

Cs.12 cycloalkyl, cyano, Cqs alkyl, or halogen groups; and X is as described above.

4. The composition of claim 3

and R; is Ce.20 aryl unsubstituted or substituted by one or more Cs.42 cycloalkyl, C4.

6 alkoxy, 2,3-epoxy propyl, hydroxyl, cyano, Cis alkyl, or halogen groups; Rs, is

0 10; R4 and Rys may be the same or different
selected from the group consisting of hydrogen

ng unsubstituted or substituted by one or more

wherein a) is compound (i) and Ry is hydrogen

36
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where R10 is -OR11-OC(=0 -C(R12)=CH2, R11l is a C2
al kyl ene, R12 is hydrogen; and each of e, t and z are
each zero. 7. The conposition of claim3 wherein b) at
| east one ethylenically unsaturated 30
pgl . n ide
o RERARRLY TR rob LA B e (L OEILES R, wher
R; dé etybydgene apldyrs od olea,QSMiM@geﬁ riRetrhid ¥nehgleyXads —C(=0)—Rio
di acrylate, 37 diethylen 8 col di nethacryl ate _
whereg amyﬁemom RieotO mdﬁa@ac gﬁfae CHer Rot 9\ &reealkylene, Riz is
nyQHoBER o AASIRYE Bl rlf LEIOBANE My col ol et hacryyat e,
rae o

ene glyc Iacr ‘etraet hyl ene gl ycol
di met hacr yl at e, pent aet hyl ene gl ycol diacryl ate,

5. b1 yLBE oot SR e nds GryeBrng 10 and RE T hydrogen
ana“r@ﬁé Rct wﬁhﬁsu@éme@%r@%@umd bpld?ﬁ%tctryrhaﬂeow%woaw Cs.

triacrylate, propoxylated (6) trimethyl ol propane
e atkoxsc2yd-apexy stdnykymsairedyl( 8yana,i Get AiKydl @rbplagen groups; Rss is

rqroefs b By it bSO RGP opahe0)—ORs. where

R, tig lh@@fd(%e@ht endPf MPOXRsat et droderetiRY In Fé RNOR&ieEX is —C(=0)—R1o
triacryl ates, propoxylated trinmethyl ol propane

wherg ko Ham@ s—%t—riax;ﬂ at@éR(z?TCHrz,s&en@la A2 alkylene, Ry is
V. e sphenol A

hy iogg ry %ﬁl&aéefﬁ haon>]93 a Jlﬁét %@Bbfggé A
di nmet hacryl ate, ethoxylated (8) b| sphenol A
di acryl ate, ethoxylated (4) bisphenol A diacrylate,
et hoxyl ated (6) bisphen RA di BC yl ate, ethoxyl ated
(6) bisphenol A dinethagryl ate) > |propoxyl ated (2)
neopentyl gl ycol diacry&-e—pCopoxyl ated (3) gl yceryl
triacrylate, polyet hyI gl ygol diacryl ates,
pol yet hyl ene gl ycol crylé gs, polypropyl ene 15
gl ycol diacryl ates, poI ypr opyl ene gl ycol
di met hacryl ates, 2-(2-ethoxyethoxy)ethyl acrylate,
et hoxyl at ed rgd% pent aer yt hritol tet raacr(\él ate, highl

pr oYBRIA fR?ed 5)z gy kri der§Rat¥IrageRoxie dfie l is
_ er I_ I a 0 ed, ( | yceryl ;
(tgjl-chrEI atg @Ry %%58 ?% p%sﬁ%%h%f%l?rﬁﬂsw\ﬁhéﬂe L is
C)Hﬁ{—[)éa@t)—dhlénn/rztn&rerRﬁlssG)fgfoaaik)drsubststutez:blbye&gdall{oxymand nis
al koxyl ated al cohol, al koxyl ated al kyl phenol, or
m xtures thereof. 9. The conposition of claim8
wherein c) at |east one nonionic surfactant is an
al koxyl ated al cohol. 25 10. The conposition of claim1l
6. whel be rconpesitidmel elai B whiersin ya)) i compgoner(i)iand Ry is hydrogen

and ﬂﬁg b%%'o ng?Wnsubstituted or substituted by one or more Cs.12 cycloalkyl, Cy.

0.

6 alkoxy, 2,3-epoxy propyl, hydroxyl, cyano, Cis alkyl, or halogen groups; Rs, is
hydrogen; Res is hydrogen; Rs is hydrogen; R4 in is —(CH2)—C(=0)—O0ORy7, where
Ry is hydrogen, and n is O; Rs is hydrogen; Rs in is X where X is —C(=0)—R1o
where Rig is —O—R11—0—C(=0)—C(R12)=CH2, R41 is a C, alkylene, Rq2 is

hydrogen; and each of e, t and z are each zero.

7. The composition of claim 3 wherein b) at least one ethylenically unsaturated
photopolymerizable polyalkylene oxide hydrophilic monomer is selected from the

group consisting of diethylene glycol diacrylate, triethylene glycol diacrylate,
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38 R300 101 N-Rso00-O C C=CH2 R400 R200 and Raoo O
I N+OCCCH) | w R400 R200 wherein R100 is Cl-10
al kyl, -(EOQaa-, -(PO,,- or Rsoo U 8600 5 where EO
is ethylene oxide, PO is propylene oxide, as is an

r.f e t he
e E%E oy s b ermlate i ABs SRSl AiMetBnRite; Boropyiene
g Iyablk(}‘ilac‘;ryFéEQ Otrlpﬁoﬂwme)g@nolodmﬁlh&rﬁlake' | tetraéthﬁylafmcglgam diacrylate,
R400 each gdlbe th same or ferent ~and each

tetiaedfajenrigher mﬁih@gawt%rp@taqt@ymm yeelciagyiefd. Rsatagihylene
oly$85 SRRElehAste? eHiaBIopV S, Wbl Bacry e pBRfePBRRghg, alveol

dinsdthasrylate cprdqulate@r(ﬁhdrlmbwmmdpamr ;rlacrydalef qcrrpboxylated (6)
car bony ocar bon n i nte

iR OBATD. HiasHIgle. n SLBVHARE, O cBiRPTNIHGOBERE o triacryiate
Iy n

B i

trizRrylated Rpropgx\ateche yanethyiolpriopﬁeeent trimeylatesh rTEpyopoxyIated

e RO e IS ST, HREROR el
eth@@lﬁ%@acﬂ(@' Hi%éher@lﬁdﬁa@ﬂy‘@éYeth@ﬁylbﬁecPW'kﬁl@éH‘éHoJ A@rﬁ&nacrylate

epoxy prop cyano, and hal ogen,

h
etf@xylza@ecw Ry Ibispbengh Aarcwcryl@@e 2@”@%}('@&311 4b@imenol diacrylate,
ethoxylated (6) bisphenol A diacrylate, ethoxylated (6) bisphenol A dimethacrylate,

propoxylated (2) neopentyl glycol diacrylate, propoxylated (3) glyceryl triacrylate,
polyethylene glycol diacrylates, polyethylene glycol dimethacrylates, polypropylene
glycol diacrylates, polypropylene glycol dimethacrylates, 2-(2-ethoxyethoxy)ethyl
acrylate, ethoxylated (4) pentaerythritol tetraacrylate, highly propoxylated (5.5)
glyceryl triacrylate, ethoxylated glyceryl triacrylate, and propoxylated (3) glyceryl

triacrylate.

8. The composition of claim 3 wherein c¢) at least one nonionic surfactant is

selected from alkoxylated alcohol, alkoxylated alkyl phenol, or mixtures thereof.

9. The composition of claim 8 wherein ¢) at least one nonionic surfactant is an

alkoxylated alcohol.

10.  The composition of claim 1 wherein the amine modified acrylic oligomer is

selected from
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aral kyl, C1-10 al koxy, C3-16 cycl oal kyl, and C2-20

al kenyl bei ng unsubstituted or substituted by one or
nore C3-12 cycl oal kyl, cyano, Cl-s al kyl, Cl1-6 al koxy,
C6-20 5 aryloxy, C6-20 aralkyloxy, 2, 3-epoxy propyl,
hydr oxyl, or hal ogen groups; S selected fromthe
group consi sting '0sochydr ogen, Cfﬁso al kyl, C6-20 aryl,
C6-20 al karyl, C6- 20haLaRKML4)C$}1@:e@eboalkyI C2-20
al kenyl , cyano, Rs,epoxy propyl, land hal ogen, the
Cl-50 al kyl, CB-20%ryl, ©6-20 al kE299, ©6-20 aral kyl ,
C3- 18 cycl oal kyl, 10 and C2- 20 al kenyl bei ng
unsubstituted or substituted by one or nore C3-12
cycl oal kyl, cyano, C1-5 alk§h Cl1-6 al koxy, C6-20

aryl oxy, C6-20 aral kyl oxy, g-epoxy propyl ,

hydr oxyl, or hal ogen groups; R4, R6, and R6a nay be
the same or differgnt and eggh may independently 15
be sel ected from t'h#¥lg p qan|st|n of hydrogen,
cyano, Cl-so aIkyI mﬁ?) aGH-C= Cﬁbéo al karyl, ©6-20
aral kyl, C3-18 cygh al keWyl , halogen, an
oxyalkylated group ontalnlng Pbm 2 to 4 carbon
atons in each oxyal kyl ated group, which group may be
of 1 to 20 repeating units and which termnates with
hy diBeRiIN |03 -C o alkgy | —(EO)and =(RB%), = 6f =0 - OR?,
where R7 is selected fron1hydrogen Cl-so 20 al kyl,

C6-20 aryl, C6-20 al karyl, -20 aral kyl, C2-20

al kenyl , Cs- 50 carbocycllc '9, NR7aR7b 2, 3- epoxy
propyl, n is a whole unbe to the Cl-so
al kyl, C6-20 aryl, 920 ' " yl, 20 aral kyl ,

C3-18 cycl oal kyl , C2 20 alk-'v , and Cs-so carbocyclic

ring being unsubstituted or substituted by one or nore
C3-12 cycloal k % cyano, Cl1-5 alkyl, Cl-6 alkyoxy,

C6- vherg G oigyet eenécpww@u%pyopﬁe@ eyeRy 2grid gy integer from 1

d RO
o SR Ryl s 00 S Bl 48 A Tlepenceny
are Ci.rpKR; (R2001s RREDgEK ©0)G(GRIIRY @ndifeioe aRfH(FX40b gach may be the
sar%%lc%l ﬁd o om ! he %{d%@%@g t?yI ﬁ;«l.lrre%egfor C1.18 alkyl, the alkyl being

unsﬁsﬁﬂte&"‘brosl%st@te@(m@)at%st 8Ré member selected from the group

-NH R11- O C( =0 - CH2, where R11 is a liInear
comfrlstrr@@cﬂ ioialoalkehtCaﬁ) aﬂnexw aaﬂqﬂxgheamncanhm@aylkyarat esulfonyl,
K erlvgtlwe t here n|n from2.to % carbon
alkGRYR PP oG AT WS BndtEgetibtn’ 4 38p ey be

of 1 to 20 repeatlng unlts R60 is -C(=0 -WR11- V-;
each of Wand V are |ndependently selected from 0, S
1Mor NRDOPAEHQTECENPOSING: hydr ogen or Cl1-6 alkyl; RI1 is

ﬁ;d? géﬁomlyr%ﬁrll eple%&rq ouﬁg%a%ng ﬂ“ﬁ)éafBPmul\gWere RS0 i's

F I I

wherein Ry and R, may be the same or different and each may

independently be selected from the group consisting of hydrogen, C1.sp alkyl, Cs.20
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R12 is hydrogen or Cl1-5 alkyl; R5 and Rsa may be the
sane or different and each may be i ndependently

sel ected fromthe group consisting of hydrogen, Cl-50
al kyl, C6-20 aryl C6-20 al karyl, 5 C6-20 aral kyl,

anf 55, SREASLN e RIE LA, SRRl R Aeny, 22

ep@tyybropfﬁ Q)Qar&i @T@hal@n%h@r@%yélkylcz}s%@ ﬁj/lkm)éb a”@]g“ Cs20
- 12 cycloalk bei ng unsubstituted or substltu

ed
ar%‘w' 1oralkRive @as19yLyRkYaland Cooe @Ry daRIRg atprn@qbstltuted or

s 38l Koo GFrifert . hjo My sl SILEIN O gy, Oee
arylReiy, Cs.aaralkypoorey, 3-4epaky psomb doidyoses | ma’nﬁlegem thoups;

moieties found in [ Ji, [ ]k, [ ]e, and/or [ ]1,

i ncluding those noieties identified for [ ]i, [ 1k, |

]e Rangls8lecled from tﬁ@dgrbup%onéﬂs‘ﬁn il d?@g"éh V@%%Ikyl Cszo aryl,
unbers such that the sumof |, K, an Z ranges

Ce.- adoelmarsﬂ Coomd@lityl 20;.1antydioglkgn€2ko aﬁ@lmybezyagoea&epow propyl,

an eGP Thetiiso oo, oyl SR ARGHE S kL vy Botoalky,

andingatrake)| PhsihgPohyumsstitaell er palbsittebiepg op&i 88 more Cs.iz
hydr ophi li ¢ nononer selected fromthe group consistin

cy@pallgyle egn@rer-gBYybI Cr-alpkexy Ge-m anviaxyt Bele AalKYIQ¥H| 2 % -€pOoXy
| ycol dinethacryl ate,
pro?ﬂlyffg{yﬁj&%ﬁe ;H@%A g’i%ﬁ'gghgcr ylate, tri p)r/opyl ene gl ycol

di acryl ate, tripropylene glycol 20 di nethacryl ate,
tetraet hyl ene glycol diacrylate, tetraethylene gly

ol
di nBehRerdNhRes MayehR e FgMery @ffw%]t 304361 @y, independently
be%% 4§ s gjtra;&;?'coﬂbgﬁﬁ %ﬁrrg) yccgll“é%?@ﬂ%@)éhl@“,e%go aryl,

acr ent apr
Cedli mn&clﬁyboazralkyl pﬁgwrl)mlleﬁ (3o atkiemglt, gl ader, @raoeyalkylated
orip) BEFATIRG 1t 0BT PP B AL BBUABE oroup, which
grdup A& Weadres tc??@%déeﬁfr@%rﬁ@an@whfdhﬁ%hﬁﬂa@é@ﬁvﬂﬁm%rogen or Ci.

triacrylate, ethoxylated (9) trinethyl ol propane

4 atkyl, a?@;rtht—e(Cqur—oﬁé*Q )at@d7 twheret IRylSos@eot@ﬂrféom hydrogen, Ci.s0

a”‘%’t (ﬁ%@%[%@i eﬁ%@gé&%@ﬁyk@? %ré[l,w(‘%h lolkﬁg 5@0 carbocyclic ring,

NF\X%R%‘: Q@éﬂb)@x QFOW‘ W]@/baﬁrﬁﬂe (rf’e)mbéﬁ ﬁ?@rh@@d) 3Athe C1 -50 aIkyI Cs 20
di acryl ate, ‘ethoxyl ated (4) bisphenol A

arylli Geezotrllsany|, dtesp aéfli'hw)b(%at eyclpslkyl, &zszpﬁéﬁ%lw /and Cs.50 carbocyclic
”ng %@%V@% t'ﬁ%&?@[) SE eno?)pkﬁgrbzgﬁél %12 Qﬁa(t: yggo: Crs
alkyB)C spdyemplCézodanmﬂwcaédoaérelkym@pm-leﬁbtﬁ préﬁ;)l hydroxyl or
neopentyl gl ycol d| acryl ate, propoxyl ated (3) ryl
halpgeg grg¥iRg @aCBzﬂf t RpPdtve ar%l”ﬁ/)f&ﬂ ’H’%HHY VQ'EO&?” Or C1 -20alkyl and
gl"ﬁtg(lub’)' LeRe, gt YRl deebhagiyl ares wrfé%ymo‘%@yée%‘&ed from the
group consisting of —0—R11—0—C(=0)—C(R12)=CHo,
—0—R11—NH—0O—C(=0)—C(R12)=CHy, and
—NH—R11—0—C(=0)—C(R12)=CHa, where Ry4 is a linear or branched divalent
C1-40 alkylene or an oxyalkylated derivative thereof containing from 2 to 4 carbon
atoms in each oxylalkylated group, which group may be of 1 to 20 repeating units;
Reo is —C(=0)—W—R11—V—; each of W and V are independently selected from
O, S or NRipp where R0 is hydrogen or Cis alkyl; Ryy is as above, Ry is

—C(=0)—Rsp or —cyano, where Rsp is hydrogen or Cq.1o alkyl;
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di acryl ates, polypropyl ene glycol dinethacryl ates,
2- (2-et hoxyet hoxy)ethyl acrylate, ethoxylated (4)
pentaerythritol tetraacrylate, highly propoxyl ated
(5 5) 41 glyceryl triacrylate, ethoxylated glyceryl
n .opoxyl ated (3) glyceryl
R17t @%F%@{SrC gl Ieast one noni oni ¢ surfactant
sel ect ed fron1a|koxy|ated al cohol s, alkoxylated al kyl

phenol s, and m xtures thereof; and 5 at | east one
phoR@u%ﬁidt Reet B2y e ﬁem@o%eéﬁef%rﬁ%??ﬁ@m%ﬁﬁrlng%endenﬂy

soBHRSh nEUoATL AR ) BNl P o0ty ol T aary
Ceacamdlkyd, Bkigoymoalkgl, Coeh athenyl, fayanoR2Gefy propyl, halogen and

N R, 00- C—C—CH2 R400 d oo 0 |l =
Cargogy, d%(%rﬁy 21K 0 Cra B YRIer o R AT r?sem@éa'!‘%' Ep2q glkenyl, and Cs.
1> A hikyl- 6@%’unsu‘o€?@(ed or(HubsFﬁ@é’d B8RO ok mBRETS . F@ycloalkyl,
S ethy ene oxide, PO is propylene oxide, as Is an
cyans, e@eef afhdenCaLs afkoxy0,CeRs crylonyl, Resoo aealhhlormy B8-epaxy propyl,
h ci{ameI i fferent and each independently are C -10
y IOWI’ ?r lﬁél@@epg ?I%(?(T n or Cl-6 al kyl, and R3oo and
R4oo each may be the sane or dlfferent and each
i ndependently hydrogen or O-18 alkyl, the alk bei ng

unsBbsisiany:reanemes thatis ﬁgp@um@lrrtzﬁbl@twmme on@ﬁwéf ]J, I,
| RSBAAEPE ) ROl HeUingRa et SlB%oll 113 RN andror 1
an@ y| koayd z arel éamymbmonwnbemud@améxouml Suranﬂ jWkj anarx ranges

integer from1l t 13. The conposition of claim1l

frogal @it 2 fogabaut, ZORW| hS| q-%lﬁ 6§ER Peiep paUldoes- peatepthan 1, and z
IS Ao one o ore © 2

at least one ethylenically unsaturated photopolymerizable polyalkylene
oxide hydrophilic monomer selected from the group consisting of diethylene glycol
diacrylate, triethylene glycol diacrylate, diethylene glycol dimethacrylate,
triethylene glycol dimethacrylate, tripropylene glycol diacrylate, tripropylene glycol
dimethacrylate, tetraethylene glycol diacrylate, tetraethylene glycol dimethacrylate,
pentaethylene glycol diacrylate, pentaethylene glycol dimethacrylate,
pentapropylene glycol diacrylate, pentapropylene glycol dimethacrylate,
propoxylated (3) trimethylolpropane triacrylate, propoxylated (6) trimethylolpropane
triacrylate, ethoxylated (3) trimethylolpropane triacrylate, ethoxylated (6)
trimethylolpropane triacrylate, ethoxylated (9) trimethylolpropane triacrylate,
propoxylated trimethylolpropane triacrylates, propoxylated trimethylolpropane
trimethacrylates, ethoxylated (2) bisphenol A dimethacrylate, ethoxylated (3)
bisphenol A diacrylate, ethoxylated (4) bisphenol A dimethacrylate, ethoxylated (8)
bisphenol A diacrylate, ethoxylated (4) bisphenol A diacrylate, ethoxylated (6)
bisphenol A diacrylate, ethoxylated (6) bisphenol A dimethacrylate, propoxylated
(2) neopentyl glycol diacrylate, propoxylated (3) glyceryl triacrylate, polyethylene
glycol diacrylates, polyethylene glycol dimethacrylates, polypropylene glycol
diacrylates, polypropylene glycol dimethacrylates, 2-(2-ethoxyethoxy)ethyl
acrylate, ethoxylated (4) pentaerythritol tetraacrylate, highly propoxylated (5.5)
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42 epoxy propyl, hydroxyl, cyano, Cl1-5 al kyl, or

hal ogen groups; Rya is hydrogen; R6a is hydrogen; R3
is hydrogen; R4 inis -(CH2)"-C(=0-0R7, where R7 is
hydrogen, and nis 0; R5 is hydrogen; R6 in is X where

gly)(éy%trl Igz %tﬂe{%%% %ﬁ'ﬁgr))griacrglate &n pk%)oxlg(late ’2% glyceryl

tnacsylalyedrogen 5 each of e, t and z are not zero; and
R40isCR3RS C 1l 1l R4 R6 7z vvhereRBin[(]Zand
) r5 fh Ipast; ofnee NRNiRgepUrtagtant, gelgctedsfromy alkoxylated alcohols,

o RS e T 2

) subat I¢ast Meuync@d)wﬁmd)ﬂ(carw trendompositiof.fudther Tomprises at least

0Si ti 11 wherein for a), Rl is hydrogen
On%ﬁgﬁ) %dpf?%éjggy WPF unsubstituted or substituted
by one or nore C3-12 cycl oal kyl, Cl1-6 al koxy, 2, 3-
epoxy propyl, hydroxyl, cyano, C1-5 al kyl, or hal ogen
12 gr olips ;corywsitonhgfdelaige i Wgrein thengmiinegendified aaylic oligomer is
Ih %r en; RAinis -(CH2)n-C(=0-0R7, where R7 is
Seﬁ§ ng%ﬂ and nis 0; R5 is hydrogen; R6 in is X where

Xis -C(=0-Ri o ere RoOis

-O-R11- O C(=0) - % =CH2, R11 ||rsaC2aIkerne R12
i s hydrogen; 20 e a Rewe QadhK6tChiero, and z is
zero. 15. The conpg@gition of cl ai 1 wherein for a),
Rl i s hydrogen and is 06-20 aryl’®Unsubstituted or

substituted by one or nore C3-12 cycl oal kyl, Cl1-6

al koxy, 2,3- epoxy propyl, hydroxyl, cyano, Cl-5

al kyl , or hal ogen groups; Rgadi s hydrogen; R6a 25 is
hydrogen; R3 is hydrogen; R4 inis -(CH2)n-C(=0) -OR7,
where R7 is hydrogen, and n is 0; R5 is hydrogen; R6
inis X wiere X isg: :O) Ri® where Rio is
-OR11-O0 C(=0 - C( R12)= 1|Si@ al kyl ene, R12

G o

i's hydrogen; and eac e each zero. 30
16. A conpositionR risi ng 4&200

wherein Rigg is C1.10 alkyl, —(EQ)aa—, —(PO)aa— or

RSOO@ Re0o

where EO is ethylene oxide, PO is propylene oxide, aa is an integer from 1
to 10, Rsoo and Rggo each may be the same or different and each independently
are Cy.10 alkyl; Rooo is hydrogen or Cy6 alkyl, and Rap and Ra4po each may be the
same or different and each independently hydrogen or Cq.4s alkyl, the alkyl being
unsubstituted or substituted with at least one member selected from the group
consisting of haloalkyl, Cs4 alkoxyl, carboxyl, amino, hydroxyl, aryl, sulfonyl,

alkoxycarbonyl, aminocarbonyl; and w is an integer from 1 to 10.

13.  The composition of claim 11 wherein for a), Ry is hydrogen and R is Cs.20

aryl unsubstituted or substituted by one or more Cs.42 cycloalkyl, Cq.6 alkoxy, 2,3-
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a) fromabout 30 to about 55% by wei ght of a

phot opol yneri zabl e conpound having the fornmula H :1I.
RL1e 0 k OH OH 5 wherein R, and R2 nay be the sane or
di fferent and each may independently be selected from

epp e TR A, B AR B Roioopiltp b s, ogen: Res

is G@dﬂ@ecnyc:Rpabij/dro@énZO?‘alnkeleyl—r mgn—a@w—ptbapymere R; is
yano, and hal ogen, the Cl-50 aIk 20 ar -20
hycamswyend@elsz% @ISaméFﬂrsegﬁn Bein s XIWos®, Xas rb(=01=Rig where

| qal 2 b t
sugsg?t ﬁéd y one ogcﬂgygn%z, ﬂ'ﬂ”ﬁ#@%”ﬁ&?léﬁé‘ Y @rhydrogen

ea€iobea &yd z a nbt 2drbpapd RypiL0 aryl oxy, C6-20
aral kyl oxy, 2, 3-epoxy propyl, hydroxyl, or hal ogen
groups; R3 is selected fromthe group consisting of
hydr ogen, Cl-so al kyl, -20 aryl, 15 C6-20 al karyl,
C6-20 aral kyl, C3-15 cy FhﬁlkyRs C2-20 al kenyl, cyano,
2, 3-epoxy propyl, and ogen he Cl1-50 aIkyI C6- 20
aryl, C6-20 al karyl, C6 aralkyl, C3-15 cycloalkyl,
and C2-2o0 al kenyl bei ng|WRysubsRituted or substituted
by one or nore C3-12 cycl oal kyl5zcyano, Cl1-5 al kyl,
Cl-6 al koxy, C6-20 aryloxy, C6-20 aral kyl oxy,
2, 3-epoxy propyl, hydroxyl, or hal ogen groups; 20 R4,

R6, whBFL Fea jFay bq tdR R of  diff fgeenyaryénear) ifBy 1, is
i ndependently " be Sel ect ed fromt e group consi sting

thvd%@rh—%anwhm 5o 4 kydrogen2on arsyl0; Resimo[ I s

BB 30 Pl B A Ut R Ay, ana s

o from2 to 4 car bon atons in each oxyal kyl ated group,
whi ch 25 group may be of 1 to 20 repeating units and
which termnates with hydrogen or C - 4 alkyl, X, and

14C(10'§§)3 co, ﬁqu%o fzg r1q %ﬂe%? @ar))l sfr@%ﬁjéﬂg%z is Cs.20

aryﬂimabklbd;tltul@ﬂ @rOSlﬂiétlﬁJﬂEU by(BﬁéQr caareoCy el dyeladlkg, Cie alkoxy, 2,3-
NR7aR7b, 2, 3- epoxy pr%o is a whole nunber fro
ePeXy Bromyhdwerond, efand | @6@'@6 05P9|°ge@@r99p§l B@r'ﬁlhydroge” Rea

rakkyik nC iy (G4 NyHhR, a
s @9@%?@08%?@ §§ r?ﬁn4 Q@e||§ng nsurbst It @ d)R7’ Where Ry is
hydnogsnhj and edisky, Rnes Imydrngele R3in & Xyweheral Xy —ey-a@o)—Rm where

R TR0 5 Oy CORUT e S o2 401808, Rea isguiogen:
e Qe ea%ﬁ%t@fercﬂé%daﬁé A6 are independently hydrogen
or C46-20 al kyl

15.  The composition of claim 11 wherein for a), Ry is hydrogen and Ry is Cs.20
aryl unsubstituted or substituted by one or more Cs.42 cycloalkyl, Cq.6 alkoxy, 2,3-
epoxy propyl, hydroxyl, cyano, C1s alkyl, or halogen groups; Rs;, is hydrogen; Rea
is hydrogen; Rs is hydrogen; R4 in is —(CH3),—C(=0)—OR7, where Ry is
hydrogen, and n is O; Rs is hydrogen; Rs in is X where X is —C(=0)—R1o where
Rig is —O—R11—0O—C(=0)—C(R12)=CH;, R11 is a C, alkylene, Ri2 is hydrogen;

and each of e, t and z are each zero.

16. A composition comprising
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and X is -C(=0) -Rlo or -Rho-C(=0)-CH2-R70 where Rlo is
sel ected from the group consisting of

-OR11-O0 C(=0O - C(R12) =CH2,

-ORI1I-NH O C(=O0-C(R12)=CH2, and 5

brl\I Iz;lrhrc %P%di?\(?’g% %%%ﬁgmewﬁne g}ﬁlo 50@ elrlggﬁletcg%mpound

haviagith@fdrurild her eof containing from2 to 4 car bon
atons in each oxyl al kyl ated group, which group may be
of 1 to 20 repeating units; R60 is -C(=0-WR11-V-;

ch of V are 4 nd endent ly selected_from 0, S
r RNRL ritls R1BO ydReden or IZMD 1lis

abegg, %—s-g R50 or (?fl‘i\,mm%I A ﬂ%
is,F'ehydr| n |og, C110| al é@ is r Cl-5

kyI jand Rsa may bedT he sage orl ({J%r t and
each nmay be I ndepen eht | 15 se1€e_ the group
consi sting of hydrogen, Cl-50 al kyl, C6-20 éryl Co6- 20

al karyl, C6-20 aral kyl, C3-16 cycl oal kyl, C2- 20
al kenyl , cyano, 3- epoxy propyl, hal ogen _and
carWBféSP'nt @ﬂ]%&al”k@}:{ %th@o%@mﬁ oiciffereat kanpg| each may

ndgBeRtedi b Xheci fePEantLp Gy o Ry eKRanct att

stituted or s

ary(3€d 2 alkargaldeyh ,aralkylro,. 10C3§,Ik5x3al By\s cyedodlkal, KZJZnys alkenyl 2,3-

oA i B EA BBt e S8 Lk S o
t t

arafll%}/’?, C'[_Sf e‘“afﬂ&g!%;@(;{fs éﬁHISallQ}{]l hanrﬂSO'CSEé ea?kér%ll'%lh%'j lﬂsns]dbstl{uted or

¢l udi ng "t hose noi et
subbstidutedf bye dneoor [nqrp C412] dxycICPal!Md cyank, 0615 dlkyl, Casdalkoxy, Ceoo
ﬁi % y4 arE eacg§¥hole nu ucI at _the sum of
aryloxyy Cegnaraky NG ¢s°-580FY BH? L}{ PN B8ORS h |
and k each being equal to or greater than 1, and z
may be zero, and e is an integer from1l to 25; b) from
aboBs ISSel@Cmﬁbe@m%%gWUM@ﬁtStlﬁg Qithyldécmn drieso alkyl, Cezo aryl,

al | sat ur o RoLyire
Co kel Eaim e Chit Pl ToRRNC CORR SIREF VL £9B0B .3 >-ppopy propvt
and Imalayer phe dsh alkylngC@Io @lwet(wﬂo@ll@rgl 3&% aﬂal&yr ¥3at &ycloalkyl,
triethyl ene glycol 30 diacrylate, diethylene glyco

angi reechAH8NYAt rée'”gr HBBHRSt %dglo&c%#bﬁﬂ'tqfféﬂhﬁkr 9F%t @r more Csi2
t t
cripARIOBISTS L U3l LA SARSRATSAYER. 25000

prapst, hevettdyl, mwmamgemgrompset hacryl ate, pentaet hyl ene
gl ycol diacryl ate, pentaethylene glycol

di net hacryl ate, pentapropyl ene glycol diacrylate,

?f?%?ﬁé’f’é’oﬂcgﬁgapa r?é'q% 1t BBIRAST ditfafcht aPORH al&Adédandently
be selected from the group consisting of hydrogen, cyano, Ci.s0 alkyl, Cs.20 aryl,
Cs-20 alkaryl, Ces.20 aralkyl, Css cycloalkyl, Co20 alkenyl, halogen, an oxyalkylated
group containing from 2 to 4 carbon atoms in each oxyalkylated group, which
group may be of 1 to 20 repeating units and which terminates with hydrogen or C4.
4 alkyl, X, and —(CH2),—C(=0)—O0R7, where R; is selected from hydrogen, C4.s0
alkyl, Ces20 aryl, Cezo alkaryl, Cszo aralkyl, C,20 alkenyl, Csso carbocyclic ring,
NR7aR7,, 2,3-epoxy propyl, n is a whole number from O to 3, the Cy50 alkyl, Cs.20
aryl, Ce20 alkaryl, Ce.20 aralkyl, Cs.1s cycloalkyl, C,20 alkenyl, and Cs.so carbocyclic
ring being unsubstituted or substituted by one or more Cs.42 cycloalkyl, cyano, Cys

alkyl, Cy6 alkyoxy, Ce.20 aryloxy, Cezo aralkyloxy, 2,3-epoxy propyl, hydroxyl, or
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triacrylate, propoxylated (6) trinethylol propane
triacrylate, ethoxylated (3) trinethyl ol propane
triacrylate, ethoxylated (6) trinethylol propane
triacrylate, et hoxyl ated (9) trinethyl ol propane

halio%gcérépg% Ceadl 8P?2( Heﬁa}%“ @eﬁ\ébaknw B ar%%en or Css20 alkyl

'e3; propox A5t 'e pr op

and rX IiE‘Et—hG(I-EQb—aim§,oreLFQMCH&QJJ—((ZHziR%SMh@EORWAqS selected from
di met hacryl ate, et hoxyl at ed (3) bisphenol

A
thegi acr§ioxpe, etCI%‘;?iﬁ Bged (A  bi spRembBii-AO—C(=0)—C(R12)=CH,
_@imeth vl 8t atﬁ 8) bi sphenol A
él ac?yﬁg't:'e @ Fagg @F‘Zbl sphenol A diacryl ate, and
—MHheIRMI—aﬁ)eeC(:@ —b(EBhQ#GHzAMeae rR/1I1 as @, liretdroonybranelded divalent

%l& | Spheno'@éyalgylg\%ci;agp R/t elihg s}foﬁf!ajlglt edf)rcgm 2 to 4 carbon
ato%él’ﬁ‘f\eédéh bky@&gnéltéa @romﬁpl\/\)»fﬁéﬁ%hﬁfﬂﬁm%yd‘eobf ﬂ't@?b%?é%‘n g units:

et hy ene 1 di met hacryl at es, ene
ngisyeél aeV\&«-l—Rn es—V—poegqh oW ené \Hhre uﬂdependently selected from

ryl (.2-.et hoxyet hoxy) et Iate
O, 6% M IPGHNERS RiGn SN RREE off Crbid Bl P el Rgiey Rro is
—@{ﬂpﬁiﬂsébﬁd—c{yﬁn% WBEKE REYis Hyldrégery baEe o QH/‘IOXV' at ed
gl yceryl triacrylate, and propoxylated (3) gl yceryl
triacrylate; c) fromabout 0.01 to about 4% by wei ght

Rl BRGRERERr G Ealdl s el 1oxyl ated al kyl phenal . and

m xtures thereof; and d) fromabout 0.01 to about 4%
by wei ght of at Ieast one phatoinitiator, and th

conPosindi Ber M@yt ine SAME %reg'ffief%?ﬁ KbaaCh May Qedggg@endently

sel§PEUT e s aTr br AR R, PP B TERABLOHS akary
Cebdharadkgln€s. ﬁﬁ)dycflmaalklyla@rz;éb iatkenlyl, gryemD, RS3-epetyeptapyl,fmalogen and
carﬁ%/od%% t;l\gl-@PD%ﬁO Z(R;aryl 6-20 al 4gr9ll FE,Zozg a?gl?(yl, %3‘2300 aﬁenyl, and Cs.
12 cycloalkyl being unsubstituted or substituted by one or more Cs.42 cycloalkyl,
cyano, Cqs alkyl, Cy6 alkoxy, Ce.20 aryloxy, Ceoo aralkyloxy, 2,3-epoxy propyl,

hydroxyl, or halogen groups; and

Rao0 is any monomer that is copolymerizable with moieties found in[ J;, [ I«
[ le, andlor [ 1}, including those moieties identified for [ ], [ I [ le, @andlor[ I
and j, k, and z are each whole numbers such that the sum of j, k, and z ranges
from about 2 to about 20, with j and k each being equal to or greater than 1, and z
may be zero, and e is an integer from 1 to 25;
b) from about 5 to about 35% by weight of at least one ethylenically
unsaturated photopolymerizable polyalkylene oxide hydrophilic monomer selected
from the group consisting of diethylene glycol diacrylate, triethylene glycol
diacrylate, diethylene glycol dimethacrylate, triethylene glycol dimethacrylate,
tripropylene glycol diacrylate, tripropylene glycol dimethacrylate, tetraethylene
glycol diacrylate, tetraethylene glycol dimethacrylate, pentaethylene glycol
diacrylate, pentaethylene glycol dimethacrylate, pentapropylene glycol diacrylate,

pentapropylene glycol dimethacrylate, propoxylated (3) trimethylolpropane
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R200 25 46 wherein R100 is Cl-10 alkyl, -(EO,, -,
-(PO,,- or R500 -0-R600 5 where EO is ethyl ene

oxi de, PO is propylene oxide, as is an integer from1
to 10, R500 and R600 each may be the sane or different

tr'a%ggaroge r%rf@@iaﬁg ébyfrlrﬁétﬁ &éprgagaﬁék&%c (9 'éthox%lated (3)

trmﬁétayloﬁ@rrﬁam mécfrﬂet:mt amkywteb eﬂen&ﬁdtﬁmdlpfobadéog@abrylate
e al kyl bein unsubstituted or

ethé)eﬂéléaﬁq J@édtrkmqthylg{prpe%&q Wﬁ@r ﬁbé}rogell()é@T[GQd tirgtivi¢leropane
trigBf fﬁ%@xyl pﬁgaﬁ%léfécﬂgt d%t@ﬁbﬁ& e4h§t}r§l%¥é@ ethoxylated (2)

r oX
blsphémlykairrbehmbrylam ettmyladmy tasmhemol sA dlacrwategethoxylated (4

)
blspbgmq;A%E@_éH%éCH%Pos ggeq;é I@Q@g ! al I%le ate, e{hoxylated( 4)
b.s\éﬂéH&SN HHa'b?ﬂa &H@ﬁllétbut _B%gﬁ@ﬁom Hl%fc?wé}% Ithoxylated (6)

cycl oal kyl, epoxy propyl
bishhenalxyA dwathtacrwates arcbgaxylaised héﬂbgmomyipsglyWa diacrylate,

prob BB 9 cody G BRE ep Y TG g Ml Sepyetnytene

0
glyg5lolcf$r25t_sf%rc Stids, §o|%srogg|exew@gc§| >@.a§ryta¢és gl@’dp@ow”!@ﬁ@ glycol

dimgtRgeriaies, P322216§,hw&ih@©’h€thyb§§h/|aiﬁ @thquéaiqd A4arentrarythritol

tetr7a%r ﬁl ?t%nqw @ﬁllgsbr%ﬁggyl% ?5 %P? y%]{/cérgnﬁd'ﬁlan [ @qﬁ?&?lg%%j glyceryl

trlacf)ﬂ%l%) anﬁ}(o?-'@)o@l%ﬁedw&)eglgc&?l tr&ch&dﬂeogen nis 0; R6in
where R7 is C -50 al kyl

=Q) -
Subgpmt %ﬁc&y 0091 @_Lalgo%q AK@)W W%Iﬁat af atdeagt ongynonigaic surfactant

selgg | Sa‘ﬂ@é%aé&é %’Id@h@:@ ?‘1? ?Ia‘?ecf kay%herﬁé 'a?nol“%he é&r%;?/,”

aryl Ituted’or substitu
theveef, andnore C3-12 cycl oaI kyl, Cl1- 6 al koxy, 2,3- 30

ngﬁé@prq@é g gb@éﬁgée%%@@&ght of at Ieals(tyorie photomltla(:'br and the

composition further comprises from about 0.1 to about 20% by weight of at least

one amine modified acrylic oligomer.

17.  The composition of claim 16 wherein the amine modified acrylic oligomer is

selected from

Rao0 (I?
/N —R1 00— 0—C— C|:: CH2
R400 R200
and
R300 O
N %o & o= CH2>
R400 R200
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47 is hydrogen; R3 is hydrogen; R4 in is
-(CH2)"-C(=0)-0OR7, where R7 is hydrogen, and nis O;
R5 is hydrogen; R6 inis X where Xis -C(=0)-R o where
Riois-ORii-OC(O)C(RlZ)CHz R1l1 is a C2

al k e and re ch not zero,
and%bgfbgn gé?i}o S C% 12?“?’ Ql)ﬁioﬁ tio ﬁ?%f gﬁal m 16
wherein for a), RL is hydrogen and R2 is C6-20 aryl

unsubstituted or substitute one or nore C3-12

cycl oal kyl, Ci1-6 al koxy, 2 oxy propyl, hydroxyl,
cyano, Cl1-5 al kyl, oRshard 0 9 Rya i s hydrogen;
R6a is hydrogen; R3 is hy n, R4 inis

-(CH2)"-C(=0 -0OR7, where R7 is 10 hydrogen, and n is
0; R5 is hydrogen; R6 inis X where Xis -C(=O-R o
whewberdREQ issethleRé loxRi<(PO)is Ptdth2erCbiRideRaa is anantéger from 1

o T Bhern B2 LSl oge e G SRl ant 2 ol Srcerty
areobﬁ’ﬁ °éﬁ‘<§ ?zP%gnf(ﬁ:&gdrﬁgQH orJ€,51 sl%lkglr %}ﬁqugag 5@8 F'{‘40§ %%%ﬁ rrﬁé;?‘ be the
sare&pmsdlﬁgraﬂheanldagmh mleaendemtdy hydhogen ot Gmsaalp;dt thﬁ’ alkyl being
oS, - RGeS b P R Seddes®h 0 e rour
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Rip is —O—R11—0—C(=0)—C(R12)=CHa, R4 is a C;, alkylene, Ry is hydrogen;
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where Rsz in | - and Rs in | ] are hydrogen, R4 in [ ] is
—(CH2)h—C(=0)—O0Ry7, where Rz is hydrogen, n is 0; Rs in [ l- is

—(CH2)h—C(=0)—O0Ry7, where Ry is C1.50 alkyl substituted by C1.6 alkoxy, and n is
0.

19.  The composition of claim 16 wherein for a), Ry is hydrogen and R is Cs.20
aryl unsubstituted or substituted by one or more Cs.42 cycloalkyl, Cq.6 alkoxy, 2,3-

epoxy propyl, hydroxyl, cyano, C1s alkyl, or halogen groups; Rs;, is hydrogen; Rea

47



10

15

20

25

is hydrogen; Rs is hydrogen; R4 in is —(CH3),—C(=0)—OR7, where Ry is
hydrogen, and n is O; Rs is hydrogen; Rs in is X where X is —C(=0)—R1o where
Rig is —O—R11—0O—C(=0)—C(R12)=CH;, R11 is a C, alkylene, Ri2 is hydrogen;

e and t are each not zero, and z is zero.

20.  The composition of claim 16 wherein for a), Ry is hydrogen and Ry is Ce.20
aryl unsubstituted or substituted by one or more Cs.42 cycloalkyl, Cq.6 alkoxy, 2,3-
epoxy propyl, hydroxyl, cyano, C1s alkyl, or halogen groups; Rs;, is hydrogen; Rea
is hydrogen; Rs is hydrogen; R4 in is —(CH3),—C(=0)—OR7, where Ry is
hydrogen, and n is O; Rs is hydrogen; Rs in is X where X is —C(=0)—R1o where
Rig is —O—R11—0O—C(=0)—C(R12)=CH;, R11 is a C, alkylene, Ri2 is hydrogen;

and each of e, t and z are each zero.

21. A process for forming a pattern of photoresist comprising:

1) providing on a substrate a layer of the composition of claim 3;

2) imagewise exposing the layer to actinic radiation in a pattern to thereby
cause a change in the solubility of the photoresist where exposed; and

3) developing the photoresist to thereby form the pattern.

22. A process for forming a pattern on a substrate comprising:

providing on a substrate a layer of the composition of claim 3;

)
2) imagewise exposing the layer of resist composition to irradiation;
3) developing the resist to form the desired pattern of vias;
4) depositing electrically conductive material in the vias to form a desired

pattern of electrical interconnections; and

9) removing the resist.
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