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WO 2004/ 077153 PCT/ EP2004/ 001348 Description 5
PHOTOSENSI TI VE COVPOSI TI ON AND USE THEREOF Techni cal

woiel4d7Ti3e present invention related to i nprovPOQUEPH®4/001348

devel opi ng characteristics of 10 certain photoresist
pol ymer conpositions wthout sacrificing their
resolution properties. The present invention is of
particul ar inportance in achieving high aspect ratio
patterni ng which does not [Leave,.photoresist residue or
scumin patterned areas. 'égﬁﬁggﬁbround of the
I nvention In the nanufacture of patterned structures,
such as wa
deposi ti oR-& S RS =4
as the density of the |nterconnects |ncrease For
ersthRlcal Feege . Sol onon, 20 El ectrochem cally Deposited
Sol der Bunps for af er - Level Packagi ng,
Packagi ng/ Assenbly, Solid State Technol ogy, pages
84- 88, ' ' ; et
o Tg@gérggerﬁgrﬁ\éenggh ?&5@?3? EP@@‘“’"@@P% ?ielk/él\c;gllng characteristics of
p;@cuamgu phteresigu qmiyraer chimpositiensi ewithsit t s#riificings theimdgsolution
ct

éHlé% a’l{t?eé?ﬁ?é&%}m%@ﬁ evIe}1 otf gckaulﬁptﬂﬁpé@%rﬁcgdmf aéH &ﬁll'ng high

rmioectg raloepattermmg whmtnedbesommt Zéa\teo pantoremﬂgratdw or scum in
i above the active circuitry and is

3@3@ %glggégnportant as the density of inputs and
out puts (I/CB) on chips increases. Wafer-1|evel
ckagi n enes use a techni que known as
&%ﬁ’ggw gﬁgﬁgﬁlt 9% nnect the peri pheral pads to an
area array of solder bunps on the surface of the 30
waf er he bas c seggence of mafer-levelﬁgacka in

with Me es't”?PB@P U5 O RIHIT0RS SEYEHSSngUe Pavfer eve% packaging,
i cabeRsRe! ééltlét@fdfnéléctﬁaalunﬂ%om e bBah ised as the

connected to the peripheral bondln? pad. The
GRaEH. b%p”}?ad'ﬂt%’c dinsieageyi a For aexameleecees c Solomon,

|Ef{’é’&rroch§—rh%ll%h®@ﬂ%tshéc? Rl EGRPY SordMHIEEr eVRY MPackaging,

met al | ur stack that provides an

Eleekaging §$"ﬁ@|YS§@|td SiajeT edmolagy, proes &-BBuAPWR001; disclosure
BRGHICH ic3Achr tﬁ@ﬁ&ﬂﬁé@@;@;@@gr EP200d P ABci ALl ices =

m as
hhip/c&e{dewe@lgteatﬂ sasaadgatmdire@t pmamblmmrto Hoofipah sutistikie or final

S BT R8I Py SRR Aectons
ttnablnefegnmms circulhehips @abde tltwacpiwlescne:hmtyt araplsa¢ sebcially inportant
Qﬁwevéé’lns'ltg) %mpu K5 c\{\qp&s?llég on Swlps increases.

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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5 photoresist is used. The solder bunp is typically
el ectropl at ed above the photoresist when it is <50pm

wohbeho7{ieser pl ati ng or nushroom pl ating). The PCT/EP2004/001348
photoresi st is then stripped and the UBMis etched

aﬁ/@fe‘“f‘ﬁe é}aﬂ urﬂ%tsklsCFB’rﬁ{e%qnb#h t&%s%ﬂﬁjﬁ%aﬁ range from

bunps are ref causi n
t @bout et pimte nDVBh éoﬁmapethw tbluu ﬁt@ﬁwﬂcailyh%& -485 um) tmok d Layers

PUTRE SRR, B8 0 PR Bl g g onts

r Bl ﬁoldwlhmm;has elsctrcml&ted eMtlrum rtbpl daeid the tasenviHea a thicker

t%f‘h?{arg”%g 1 uSSd U Syde? @gﬁé‘”gfngﬁ v SR0Sitted above the

C@Tqb?reertét tv_mdm&BBPﬁb'mefth&ﬂ(S mqﬂamr(rjg tldﬂembﬁ_wro?m plating). The
n acC | . O, eat,u e. an resi s .

CHIRRest <, fien ypPeet @apdi the iR ﬁnaf@hﬁér’ avyneYesyWhrre it is not

PdBveRl by @e Bblabr @saﬁs@t Fid=y, e Hunesd afe ffoRkBessusify them to
line size) have to be patterned in the photoresist.

F’ﬁfﬁ“&‘r'@él%?@aRﬁOfttW@Cﬁteﬂéé’Eﬁrtesi nvention al so have use

in flat panel displays when added pignents are added

to the conpositions herein. 20 Concerning the

phot oY BUMPBIAPHEOPYSI® ANG SEPRETVTRSJSH kadisiébution in wafer level
[

R RS 5 PR RSP RCL Rt 0Gniatel to it the fal meta
Foches mrﬂ@:tvaz@&ﬂ ipteseonmest teclmaiogies.t hbe prsisi dayers ere \afry thick

Rttt B8Ryl SoLE AR W I g RO e an
trhﬁsqdhlchMessrwasiymgally&%n tregrahbenf 5 arrv’mﬂ o ;ympéo that high aspect

AP e RS BB et 2B b Bl

now used in mcrol|thography The pattern |s formed by

79l HORGTE B T biseah DR g RS Sage n flat penel displays

iwheadicalbd Piyrests ayeddd e tuswbd)rysgé’s.rm herbM. r adi ati on,
el ectron beamradi ati on or ion-beamradi ati on. The

conpositions of the present invention are

negat Cbﬁcé’ivﬁfng' the FHHraEI8E | sHotofoRfMeEiablePBSmpositions for imaging
Negat i ve- wor phot or esi st _cornpositions are exposed

NAER IS deep v@moa/ijq@s Porr/inst2ne/ 98 1Baent tNp. 2,760,863
AR Do AR e AR Bl FOTPER BRI i
§@FQ& i ooree.rgcendlyc rsiygiian Ferkperjtionsaderenbeatc @uggesm Ifer color

hefindNe dear t tor t atin ma
Fel al{] #v ﬁg@gl Lffgl ﬁoﬁindcﬁﬁgeﬂﬁ $ihbe trief; 5 gaﬁe?y bin 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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solution. Thus, treatnent of an exposed

negative-working resist with a devel oper 5 causes
woenmwal1sef the non-exposed areas of the phot OPETIERR004/001348

coating and the creation of a negative imge in the

(RTe0 Plon € e, HRBEHRE STl SXboBRA Rk plielbocome

d@&ms@ubledﬂ avmelo@epsslunmml(e d.0a é«apes»dmlsngi ee&dtlaﬁc’d@b@rs) while the

Hi}té&g %dy g%%'sz bﬁ@*@'&g?ﬁ | ggtﬁ]ggfegpagglrgép vely soluble to such a

csmiqjmt tTl’mjlsstreéih&npof ;m%lxpcsegi rﬁ@%ﬁtﬁe?@fkm? st W|th a developer
t ontain acjidic functiona
tcr?é’ %1°’8 :58#889%0?9&\?0”?% eXB‘?ﬁe&’bP'@aﬁnOfathl‘?aPh‘H@r eétﬁﬁ efél%ng and the

sbation0st R AEYANErRBYe e IFELESatinge tHRRQS ORIV BERJ éaélés‘r“red portion

c osi tj on devel opabl e in al kal i ne aqueous so utio

Pgnﬂ% f}ﬁ’léf lying ewetﬁgf@ SERaso R0 | Whick dhey memwemaompe@ltnon was
afepysited. pol ynmers are used as the binder polyners. To
ensure the physical performances of the inmaged

patterns, high nolecul ar weight polyners were

gto i #Lgﬁgﬁ%@egg aﬁl%&%ﬁ%o%%ﬁﬁ@{fﬁg% ;68@?857?8{5 c%%l éf especial

dterestfar aapatve Wﬂr;kmgumlmtemsmb nompostiarsd/ The pblgrreric biriders for

oL BT e SEAH A RAIPLE RS S mer

galub@ Insalkallﬁe Htmmeoes sollutlorln asd ibereby ber&ferﬁﬁﬁb b?btopolymenzable
I exhi bi
gg@éé}gﬁ%ﬁ/%&e@%ﬂ% gt%tgggé]%f %I@H’t'of‘?om t he presence

of photoresist residue or scun1after developnent into
i mag ar eas reduced i mag

d/
r esol 'Httﬁ%Hpatttg%egggﬁqul'%‘éa?‘f O%lz?%raﬁr viig PPB‘I”%ﬁr B¢ ysed as
thiei ihddr polymergr FateRBurleltAB phbSBaperfdnHHERRE hedindaa patterns,

%‘nventl on The resen i nventi on {)Ir ovi des conposi tio

Bt MpleCYRIe AT, PR GaFv@erachilizgd r sdicly snandranesr slower

geRIERNsitratee to i magi ng radi ati on. The conpositions
of the 3 WD 2004/077153 PCT/ EP2004/ 001348 present

invention typically exhibit good resolution along

wi t N TiRNNBReRAoGHRABapIESY BLABBER(S) [HOUT 1BREHY 1! EhRnical
devel oprrent gﬂee to an und egl recf )M P i’ 9 y
unsaturated monomers and/or short chain ohgomere Wthh 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).

Summary 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
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The present invention is related to a conposition
whi ch conprises a) a 5 photopol yneri zabl e conpound

woani4arnisag at | east two pendant unsaturated GCOWEDS004/001348

b) at | east one ethylenically unsaturated

Egﬁ%é’rﬁolnwgﬁﬁdgf i@allyyéi(h?d?p bb& reBALY &i 4?”&/&9)%%‘ ced clean

oner ; east one n nioni ¢ sur
adevielpaent wvitbophsstcoficing developmeantt speed év aedndesired extent.
conpositions according to the present invention can
al so include one or nore conponents sel ected from at
| east Tdneepmsemtelmenlﬂldn Esdrewtegiltow cohnpgsitien , witlyie Somprises a) a

h Si ters evel en hot osensi ti zers,
SRR BE R oPinci B s Mnito i SleaB Moo Aot Ghsdturated
ajregps; Eﬂ)aételdaﬁoor@e @ﬂ@m&@uy ansémrém@%hatd@@twr&ask hydrophilic

ri ses: rovid

phot oresi st.. The I’Process [of0)
Rebiliniang gxifle, yieq erac)pﬁfo'leéﬁfegn“sf‘%‘@ﬁh‘s‘o%%riaﬁtﬁﬁlt %and d) at least

hePHotdiRiga®d)y. @ phot opol ymeri zabl e conpound
containing at |east two pendant wunsaturated groups;

b) at | east one ethylenically unsaturated 20

phot opolires 'céﬁ‘ﬁb%ﬁ@r% é{é’édféﬁ & tﬁB(br‘égthqu(/@rmB'nl daﬁ] plsg include

h
nonomner; c) [ east one ﬁl oni ¢ surfactant
amel @l SO, @n@orph@laﬂtsnsele@taﬁ from) at da@v\pl@ %mpesmngifiedmeacrylic

%ﬁzréegod 6t L‘aah%ﬁé’?%lr&t‘bﬁg% IFV%nBaéée%n (% ensif érs solvents

wnérﬂ@e hqu;osed, and 3) devel oping the photoreS| st to
thereby formthe pattern. 25 A further aspect of the
present invention relates to formng a pattern on a
subst The¢ preséhtinpemivads alsonplatesets:a drpcessoior thrmgnhgoa pattern of

trate.r% Iaa/e of a.resist conposition which

i’ﬁﬁ%ﬁ%sés © OSB8I BHEFS mer i zabl e conpound

dy)nt apr@lviaigwgedn b eabitrateve I@@ﬂ@aatphaﬁbrémﬁaiom;ﬁism@n%m&ng a)
Eatr?tﬁ lone etf] | eni cal I nsat ur at ed

hot BTGRP TEHr D B EPPRPRIA LAREBRIGR: T hupRendant

NDNONBsat @ hitedigrb@Fs b) Qﬂl@astrb?fé' étﬁylénlééllhflﬁ%taﬁﬂétedand d)

at | east one photoinitiator %@PBSG exposi ng the

| ayerPRSHORQAUTSZadk PRI KYIone 9’6d‘? Y Hie 6??“0"'@[ c) at least one

devel giidtic sigadiasi Sid d)a tﬁ@ésr{fbheimez%waqgr pattern of
vias; 4 WD 2004/ 07’7153 PCT/ EP2004/ 001348 4)

a)epogmaigﬁ@'@@ EPFine M9 pyedREsEnicyadipb@rein @patimn frthereby
Vi as dsh o Mafgd §Pine&Biubility 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; c) 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;
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pattern of electrical interconnections; and 5)
renoving the resist. 5 In the above processes, a) can

wonrefi@raisby be a conpound as descri bed bel ow RQWEB004/001348

can be selected fromthe ethylenically unsaturated

phot o rizabl e_pol kyl en j . dr ilic, .
PBonerbsias PRAE-BLURLEN Re R HEa VR 8 B S osivey

I s pr phembdiielecticarroersonssetiens; @ddf rom the 10 group

cansi sting of (i).a compound having the formula I | |

) |r?i{1i2?%5‘9t%re?§§ﬂ3 R5 R3 R5 R4 R6 (r) [ole k off OH

zt wherein RL and R2 may be the sane or different

and each nmm 15 i ndependently he selected fromthe i

gr oup I &M iEBPYS HrefESESRIrAgean, Pieiersblype ) compouns! as \described
Gt angar vl . coh- 20 arldeda  GbmLO i k@wledidall® unsaturated
cycl oal kyl, 02.20 al kenyl, 2,3- epoxy propyl, cyano,
atetapglynrssrablemolyaikyignezexiga hydrephile mpyemersidengribed below.

al karyl, C1.20 aralkyl, Cl1-10 al koxy, c3-18

cycl oal kyl , and C2-20 al kenyl being unsubstituted or

subst in theegrasgnbiryeotiomor)eis(3efe2ally d campyplind sphacted from the

S risiine 5t (e B8P SR eTBufK. °6r nal ogen

groups; R3 is selected fromthe group consisting of
ogen, Cl1- al kyl aryl,
cyano,

pex ;
aryfl &, 01420 al aryl 5
nd 02.20 al kenyl" I ed,or
substituted by one or nore C3-12"¢¢ycl oal ky],,
C1-5 al kyl, Cl1-6 al koxy, C6-20 aryl oxy, cn-éo
aral kyl oxy, 2,3-epoxy propyl, hydroxyl, or hal ogen

ar OUD\%?‘:%IAh Fﬁs’anﬁnq{ﬁggﬁiy{ﬁﬁé gﬁetg}ﬁng age a‘?{f]erghtf T rdﬁ%tach may

and each may 1 ndepe be” sél ecte rom
groespendantlyibst seherpted frogdhegeryp corasisding ©f hyorogkkyCy-50 alkyl, Ce-20

2Q ar -20 aryl , 1. 20..ar al kyl 18
B0 G kervi o arftdh e elitsfes e b oaaesra aleny. 2.3-
?‘ﬁbmgmtbslﬂfwﬁo,gmd E?Ib@%( He1G4H al&YIpFJE.z& a{w,gcmon@karyl, Ci-20
[ (0] car n atons .1 N ea oxy e ro -
Bl "o kSR, Cow breiepiyh 557 tada aiat! Befiie, HgifRtiuted or
whistiutéd iy arat 06 nwdrk rcémycbyelgemyprcl)/é}ig, Cés aldg1G.2Xalk8ad Ce.00
@%%%) 8;.£(a_rac??<)}loqx_§/7, ’2,%8&% p% p)’/l,sh)?deroxey ,t o?qlaflorg%rrrll gr}gg ;gs(;) gen,

O

z
cyano,

Rs is selected from the group consisting of hydrogen, Ci.sp alkyl, Cs.2p aryl,
C1-20 alkaryl, Cq20 aralkyl, Csz1s cycloalkyl, C229 alkenyl, cyano, 2,3-epoxy propyl,
and halogen, the Ci.50 alkyl, Ce.20 aryl, C129 alkaryl, C1.20 aralkyl, Cs.1g cycloalkyl,
and Gy alkenyl being unsubstituted or substituted by one or more Cas.i2
cycloalkyl, cyano, Cq.5 alkyl, C1s alkoxy, Ce.20 aryloxy, Cq.20 aralkyloxy, 2,3-epoxy
propyl, hydroxyl, or halogen groups;

Ras, Rs, and Rga may be the same or different and each may independently
be selected from the group consisting of hydrogen, cyano, Ci.s alkyl, Ce.20 aryl,
Ci-20 alkaryl, Cq.20 aralkyl, Cs.1g cycloalkyl, Cop9 alkenyl, halogen, an oxyalkylated

5
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al kyl, C6.20 aryl, Cl1.20 alkaryl, Cl.20 aral kyl, C2-20
al kenyl, C5-50 carbocyclic ring, 5 NR7aR7b, 2, 3-epoxy

wonroe@y77158 i s a whol e nunber fromO to 3, the €LTAD2004/001348

al kyl, C6-20 aryl, Cl1-20 al karyl, C1-20 aral kyl, _
Ggrolif eoredinimbkydm ZC?O 2océ1rb5ﬁrészm351ﬁdea@ﬁ %@aﬁﬁfﬁ&fﬁ%dp‘: which

bei nttpg%unsubst ituted or substituted

d n?t‘E 3cPDAT kiR 20 egpgabng enitssandwkigh termiinates withdwyrogen or Ci.
%alﬁ?l - ( )éh@xél(mﬁ?l@ (=&hyl bﬁno%HerezR ? %ﬁ;@?ﬁ’e fjrS%fJ@ldéo%en C1-50

h% rog% g groups, each
K¥p&aceReily Chydalisarh Gra0Gratkyl, aley| alkamy), 1Cs.56 ¢abocyclic ring,

- IR7RY;, Fﬁl? egbxy ﬁ%gqu': 598 fhige L %B’g?“?xro‘fn 8%03 tﬁe C1-50 alkyl, Ce.00

sel ect ed group Consi'st
-YIRCi2RlREEYD)C1GE Myi;@ﬁa cycloalkyl, 02 20 alkenyl, and Cs.so carbocyclic

LS QSR SRRy BhE orpre Coue aycipslivd. syano, Crs
taliathc Besl atkiyory, elyzo aDfloxd) (ausyérenkgzlosay 23 e(p&y@blfdﬂy@t[?djroxyl or
q?Jd e%t rX thgreo{ cont nin rlsfr carb

ngs % §36%91 Bragnd 7@&"%# GBen%ﬂﬂmy grag8p oéy-2palkyl and
of '314@’(“@4*&@6@““@0'“@‘ (£0)—JRBA-RR wlgre@m\(‘é %kc\éd fbfom the

each of Wand V are mdepgndently sel ected from

HO100 whEFESEI90 i s hPhrogen or 'CB16_Q‘k§;K=ORﬂ:@(R&)—CH2,

asOabRye-NIRLD1L& (=0 r -cyano, where R50 is
?:(— %5 ng is hydrogen or Cl1.5 and

hyg[}’ro_ s %R%?é_%a ﬁe%eWQQIWeRorIS@ lirfe@r entoranvtied divalent
€agh amnb%r'dndﬁtgﬁmgl%@d é(en glﬂg ?l{i(é??oﬁ‘ @%@Hg fig{n? lé%? 4, garbon

consi st | n% g?
glagas in eac @ecywybat argnUp, WBLcmfgr@w, h@aldeycbﬂ razzczaapeatmg units;

—OYaNQ.R2 o n_an
?gér(%gi)?( z W o al k %%h%gq@(# ngr\{/ %ﬁea@%nﬁ%rsﬁected from
B1- %@ramahokywher@ﬁﬁﬁ) lalhydrqgen amdh@:hlkyll&«,-pys:la@aéﬁ@ue Ry is
b one or nore
C3- @) sloal k%“sd‘gﬂérﬁgﬂ"’“%h@% PCren A koxy,
Co6. 20 aryl oxy, C1-20 aral kyl oxy, 2 3 epoxy propyl,
ﬁﬁz%ﬂ?é(”"ge%raal ?}Q n groups; anpl SQ R40 i s any monomer

Yable with noieties found in [ | |,
[ Tk, [ Ie and/or [ ]t, including those nmetles

dentd f | & , K, and/ or an

Ik, 'é ' ﬁaa E‘ag.ﬁ’]g ‘@ﬁ[cfﬁ]mvm{ Q;ﬁﬁtﬁ%é’ing e H‘n@lh&ﬁ lncﬁ@endenily
ml&nl@d frpm the geoud cordRMng of h?cﬂ}@gén f@%aﬁ@P‘és ZF aFy? 1 ) létlkaryl
‘% ¥ and k a h_bei ng equal to or ‘greater t an

2 ghefid: a5l Y Geeeg Ay cyene %eegmnmnmlogen and

déﬁHd)@P&&O@}{ QUNAL . ey, B,.ARAYNE, DAY, A1, EREAW 8nd c,.
12 cycloalkyl being unsubstituted or substituted by one or more Ca.12 cycloalkyl,
cyano, Cq.5 alkyl, Cys alkoxy, Ce.z0 aryloxy, Ci.z aralkyloxy, 2,3-epoxy propyl,
hydroxyl, or halogen groups; and

Rao Is any monomer that is copolymerizable with moieties found in [ [ Io
[ le.and/or| I including those moieties identified for] [ [ le andlor[ Jg
and j, k, e, t, and z are each whole numbers such that the sum ofj,k,e, tand 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;



CH OXg 5 where gis aninteger of 3 to 10 and X is

as described above; and (iii) a conpound having the
woaomoraisRl4 R15 CH 10 X where f is an int egeCTmP2®4/001348

to 10; R14 and R15 nay be the sane or different and

each may i ndependently be selected fromthe group

consi sting of hydrogen and Cl.20 alkyl, the Cl1.20

a(iik plcobwiongd haginpdhe fomneth or substituted by one or

nore 15 C3.12 cycl oal kyl, cyano, Cl1.5 al kyl, or

hal ogen groups; and X is as described above. More

preferably, a) is conmpound (L), havimng the fornula |

IIIIFII[Ht].[H:(r)LOleOOkO—|O—|zIt
20 wherein either RL is hy and R2 is C6-10 20
aryl unsubstituted or suf eHby one or nore C3.12
cycl oal kyl, Cl.6 al koxy, poxy [propyl, hydroxyl,

7 WD 2004/ 077153 PCT/ EP2( 1348 | cyano, Cl1-5 al kyl,

or hal ogen groups; Rya i§ hydrogen;| R6a i s hydrogen;
R3 is hydrogen; R4 in ig 2)n- (=0 - OR7, where R7
is hydrogen, and nis 0; |[REXs hy_ojrogen; R6 inis X

where X is -C(=0)-R10 where R10 is™ 9
5 -ORI1-OC(=0-C(R12)=CH2, R11l is a C2 alkylene, R12

Is hydrogen; e and t 5 are each not zero, and z is

zer o; wherdRd is sn Injegespd @ tari@l aRE X is a86deb0ril2ad albgule; and

unsubstituted or substituted by one or
cycl oal kyl, C1.6 al koxy,
diiixa@ompbubd Abking theoformbkl ogen gr oups;

2, 3-epoxy propyl,
Rya is

nore C3-12
hydr oxyl ,

hydr ogen; R6a is hydrogen; R3 is hydrogen; R4 in is 10
-(CH2) C(=0)-OR7, where R7 is hydrogen, and nis 0; R5
is hydrogen; R6 in is - -
R1s Ris
— CHy1+—
L J
10 X f

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

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

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

el

—O—0

)

1 1

RN

20 wherein either Ry is hydrogen and R; is Cg.10 20 aryl unsubstituted or

substituted by one or more Ca.12 cycloalkyl, C+.¢ alkoxy, 2,3-epoxy propyl, hydroxyl,
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X where Xis -C(=0)-R10 where R10 is
-ORL1I-OC(=0-C(R12)=CH2, R11 is a C2 al kylene, R12

woOodmdridgen; each of e, t and z are not zero; PaNAPERO/001348

isR3R5CC Il I R4 R6E 15 where R3in [ ]~ and RS

(aelg% ] &/. ra?k)ﬂygli Rgl%ﬁen %‘FouﬁEO[Rgﬁéls'lﬁ/d[rogfwa% @_(E&gn Rs is

Cyd@geORR, |W\'he'r‘&|ﬂ£/)n+§ (-6D)-50Ry, wsnbreslabmydmw layd @lis ; Rs is

BydRen, ® g%yl st Tl e Shpet, Fgg@id% b, Ro s

rmOe—@,-—la—cry(edo)aJ-(Kmm):CHzﬁ Ra{ is@x@, alRyldneRx%Ys hydpygen; e and t

hydr o ano, al kyl, or hal ogen groups; Rya
i%eﬁﬁéi/a E%O@g?@mr%gen R3 is hydrogen; R4 inis
-(CH2)"-C(=0) - OR7, where R7 is hydrogen and n is O

R5 is hydro en; R6 in.is 25 X where X
wher e RRIDhydogen rad RoieCam) 20@@&1%5“%“8@91 sup§tlt5te@2by one or

Fhéngl €N ’cygféglkyls Ch.X@fk%Q?nz 3%6xyaﬁdbypfhyaroxty| ¥YEna, @f.Lalkyl, or

each zero: he” et hyl eni ca unsat ur

m&g@ﬁogwﬁﬁ,u Rabli® fwdrqg@nkﬁeené Mrmen rﬁw%wﬂrqg@n Rq in is

[ r e t

co Si Ti% % %)(Eg’ @F@t&ﬂ% en@%g ! ?n%lhg%p FS ShyttBgen; Ry in is
f Wberh?yX ine-Gf=P)-otRqd M@equmie,—@n—dﬁhw% g#@etiﬂ:(Rm)—CHz, Ri1

ake, .t t hyl | [ | ;
3 FReaBiotsE ey bRt Fh. e P G ATE BBGG Y g s
PCT/ EP2004/ 001348 tripropyl ene glycol dinethacryl ate,
tetraet hyl ene glycol diacrylate, tetraethylene glycol
di methacrylate, , pentprghyl eag gl ycol diacryl ate,
pent aet hyl ene gl ycol i met hdacryl at e, pentapropyl ene
gl ycol .diacryl ate, penfédpropyl ¢ne gl ycol
di met hacryl ate, propoxyRatedrg3) trinethyl ol propane
triacryl ate, propoxylated (6) 5ztri net hyl ol pr opane
triacrylate, ethoxylated (3) trinethylol propane
triacrylate, ethoxylated (6) trinethylol propane

tri acwgnbmt ®s Bt foxyl atredl RO)n t[r i n]%t byef. dlydmgeparky in [ - is

{ g e pﬁl}%po rl‘atﬁte Yy WTE '%13{3 ag)angﬁ in Iz is

LL(GF%MC(%Q)P«LGJRL \Qhéi@@;l xetcaq;o aRyl hibstiuesoby 6846 alkoxy, and n is
%i_ gipt hacryl at e,

R is hydrogen and Rz is Cs.10 20 aryl unsubstituted or substituted by one or
more Cz.12 cycloalkyl, Cq¢ alkoxy, 2,3-epoxy propyl, hydroxyl, cyano, C.5 alkyl, or
halogen groups; Rss is hydrogen; Rgs is hydrogen; Rs is hydrogen; R4 in is
—(CH,),—C(=0)—O0R7, where Ry is hydrogen, and n is 0; Rs is hydrogen; Rg in is
X where X is —C(=0)—Rp where Ryg is —O—R1—0—C(=0)—C(R12)=CH2, 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,
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et hoxyl ated (3) bisphenol A diacrylate, ethoxyl ated
(4) bisphenol A dinethacrylate, 10 ethoxyl ated (8)

woize@henieB A di acryl ate, ethoxylated (4) bi spheaoiEP2004/001348

di acryl ate, ethoxylated (6) bisphenol A diacrylate,

. hi ' t Q.
gp%‘ggy?ﬁgtegé&?)gmﬁg?g?ﬁ% %&fgfg’fg{i%?gwfgll g{agl:ylate, tetraethylene
m*m%x%:ﬂ”@twr)(@)?, gl pedasthylene aglygdladiecrylgtel pentagttatene glycol

: ' | t hyl | |
BRI Loy D AE BT 0L, serpprene ool
mﬁhymaomatenel;}c@loy;deiedddlmﬂtirhnamyjc{l;abﬁme trri]acryl?tet, p(;o;zozfylated (6)

et hoxy) e acryl ate, .ethoxylate .
é%'ﬁ% Eﬁ@?’ﬁ??e’m %%)‘éfyﬁag%/ic rg}ﬁ%yga’tg% z;;ﬁl J'%BFEW PRR¥y ?r iacrylate,
(e_ﬂhc&)(lat@ﬂi )(G)etrwaethylblbamﬁayi}aatiﬁc(:jryl%gdl CétFld))é}llﬁgcli q9) Rédylofpropane
riacryl ate, an r opoxyl at e cer
A o ropls L i Absostiotartk. ! ¢ Hisbaatens  propoxylated
piraéeyRIprypaR efhefadiamsalditylaad L d) QﬁpﬁérSHPW'd’imgthacrylate,

I | kyl ph I h f,
BESELe]  ind R o A e
{ ' .
B et 107Gt S M g . i

gHereatas (F) bispbers! Adireryistotathonviated &) disphenals dimethscrylate,
AT HAIEDNLITE 08 U ARERD B g
@ﬂlée@b'l_eﬂﬁrgéycgbdia@rry{aies, Pelyathytahelpymot timetbacrybteshpolypropylene
T T S
ae’sﬁain,sefan;dyl@ﬂedt (4arpensaaTgihtitol detraadryraig), _ngghlyidjr_apéfyllated (5.5)
S PR hBE ] ok TG () o

dieovmlad@nent wi t hout sacrificing devel opnent speed to
an undesired extent. 9 WD 2004/ 077153
PCT/ EP2004/ 001348 The present invention is related to

a corfuost),ithe wdriiedlc cstwi}gbiasmtes? qare@rﬂﬂy)tété%dtw?fdnif ?Qﬂa&(ylated
onpound cont aj nin ast two pendant unsaturate
%?%E]gs ;a(ﬂwylg%e4 eaélgg %i‘f’é‘ogt QY1 Bhileap| {eiipRiat TPt gueferably an
AkxtyRRed ¥IBRbIZHe & ehPhore drfefily a T,9X brésh&yé#ﬁ&g/laéé& fith from
%nomar; %%@at | east one nonionic surfactant; and d)
uf edzd 2 GiRdes phRIhYeRE eXideor. Preferred conpositi ons
according to the present invention can al so include

one_or nore conponents selected fromat |east one
FaridhePrRisaR 71Y.dWo A Mare @hotoinitiators 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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10 oligomer, dyes, adhesion pronoters, |eveling
agents, photosensitizers, solvents and the |ike. The

wonresd@itisanvention is also related to a procesBCImP2004/001348

formng a pattern of photoresist. The process

conprises: 15 1) providing on a substrate a | ayer of a
phot or esi st conposition conprising a) a

phot opdley pisseatalnventionisotatated dataicainpgsition | vedish comprises a) a

R R e B

mrbym;@!aén@somhel?tﬂwemmlmunsetduvmmmlshbtopo)ynadrizkaBl@s;;olyalkylene'
n.c surfactant. a t .| east ,one
SRl EmDHaisRE 3 Ahisg Bt hebus BT REt pag ) at past one

geHatalnitatoadi ation in a pattern to thereby cause a
change in the solubility of the photoresist where
exposed; and 3) devel oping the photoresist to thereby

f or m Phefenal tcBmposifiohs! BERRHING 36 Btd ?l‘éfseﬁ@iﬁv@rﬁt%ﬁeégn also include

i nvention relatestoformn?apat ern ona 25 _
ANssPr MAe qeBPIeHEE sslestathiroar @t legstpersamming madied acrylic

HgsheAt/ed, ban&liod] ' i i Chis
coﬁ‘pri se@: a) ié"%rﬁg{‘g‘gg@?@%}’@@g@ﬁggéﬁpo%hﬁ%eﬁgmzers, solvents

@hdtthe g at | east two pendant unsaturated groups;
b) at | east one ethylenically unsaturated
phot opol yneri zabl e pol yal kyl ene oxi de hydrophilic
m)nonghf? pegseat inveatien tsnels@0elatedi tora praxess dart farrhingaangattern of
Bhofedidathe PG AL AALIL At o 2) imgevi se exposi ng
e [ayer of HIE&°8! cgrrp03| tion to irradiation; 3)
devel poviding drearseibsisatetaolajer of 4 hlrotdessist ednpatition woiprising a)
el ectri cal .conduc

vi as; _a QSit,in iV

rrater"fla:gﬂf)ﬁ)p? S@%\V@%’et %OWHPQ &é’EH'aag 7 tieésﬁ byo pendant

E’l(l‘(le'ﬂi u}z__)nzsm&ﬂ?ioegtl ggwpg,ectbb onst; RAgt 16n¥O 8@9!@{1@5?%53msaturated
) r ving . the resjst. In the

oy e IR aE sble PN BHdb Mo mEnUE Siamsimsokal least one

descridishic befaptaranshdd) facaddens phewifshtbs om t he

gi)hyl_enl cally unsaturated 5 photopol ynerizable

phot opol ym
| ydMBYPWIFE SRPEBY MRIRYRHP  acinigsa¢iatersineRaliarp dejthereby

bel ovgautbe FRRPOH theBILBIit} BEhE hRSRRE sistMRIE eQPosed: and
conprises, .as one conponent, a) a photopol yne |zab|ae
bnpdlayalopbistiae Rhelgregistie yrehysrpdiriaatteronsat ur at ed

reactive groups. One exanple of a pendant unsaturated

reactive group i s an
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; c) 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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10 ethyl enic group. There are nunerous such conpounds

found in the literature and a) the photopol ynerizable
woanpoand3can be further described as a conmpouRdT/EP2004/001348

selected fromthe group consisting of (i) a conpound

@w n%l‘h'&@mb%éﬂés' ISRI T T 1T 11 FI 1 1R5al[H
R5°I ¢ R40 R2 6a (r) (r) (r) C(r) C=0 -;

1-41~ 1k(r)H(r)Hze[ I Jt V\,herelanandRZmay

be th t ende .
be seﬁeé?g%b? :Er:n%‘{we%gggoap co geﬁgrtal fa g?ﬁ?%‘ﬂk Esydescnbed
CeleP arky| p) Ceaf0 b0 setegted CTroRD ah«are;mylelﬁdallglo unsaturated

%@é@qumg&?%% 3 kwégﬁy?x' %Q%BPh@‘h%'%hgﬁngée‘%ﬁ?sqihgd below.

C1-50 al kyl, CG 20 aryl, Ci-20 al karyl C1- 20
ar al k 03 18 cyc] oal kyl, and C2-20

| k
iy kenﬁjhékfgmpasmﬁgegﬁ{q L H T L NS o A

rmrpﬁoﬁéo[y%eﬂtéﬂ)lé atdfiipourely abMainfrr %t %é@t' twoCheRdaHt k&ﬂ‘ééturated
0 arxl oxy, C1.20 aral ky Iegéy - epoxy propyl,
H%‘P g ygroups. r%”%&é@fnaheoefpé peysiapt UP%atgré!t feastive dfoup is an
te'ﬂﬁyléﬁ@%#bugonSI sting of hydrogen, Cl1.50 al kyl, C6-20
aryl 0 al karyl, C1.20 aral kyl, C3-18 cycl oal kyl,
C2.20 al kenyl, cyano, 2, 3-epoxy propyl, and hal ogen,

the Cing@ é‘ekﬂumerggs%ﬁré’dmpoghdég %&ﬂf Yhe I|Ejr%t%pe and a) the

aral kyl, C3.18 cycloa Ken
@h@t@p@lymeuﬁ@@le cﬂorrmbsd |cantt@dfuu9eodesmbedmsea @anmaurﬁo selected

ary @)@(ﬁf&&c %| E& oxy lﬁéh'%d epor%/ighl kf?@ﬁ'g)ﬁ% 20

hydr oxyl , or haI ogen groups 11 WO 2004/077153

P EP2004 001348 R4 and a_may be the same_or
di f|f 8r enReagnd §achRna. [ ReeRed € tly%belﬁele‘ted f rjom
4P CS—t—HS c\Vianc | ab

C64 2R, ar g, ; 20kl |_o|CB. 18
cyd oal kyl<j @Q2-20 alk s | at e 5
each

group containing from?2
oxyal kyl ated group, which group may be of 1 to 20
repeatl ng units and which ternm nates with hydrogen or

seI ot e%éﬁll(laqrh énd?%dewga%ES&:@ah@7 mF&thnaseach may
independently be seleoted from the group consisting of hydrogen, Ci.5 alkyl, Ca.zo
aryl, Ciz alkaryl, Ci.0 aralkyl, Cy.i0 alkoxy, Cs.s cycloalkyl, Cazo alkenyl, 2,3-
epoxy propyl, cyano, and halogen, the Ci.s0 alkyl, Csz0 aryl, Ci20 alkaryl, Cq.20
aralkyl, Cq.40 alkoxy, Cs.4g cycloalkyl, and Ca.z0 alkenyl being unsubstituted or
substituted by one or more Cs.i2 cycloalkyl, cyano, Ci.s alkyl, C15 alkoxy, Cs.2o

aryloxy, Cs.z0 aralkyloxy, 2,3-epoxy propyl, hydroxyl, or halogen groups;

Rs is selected from the group consisting of hydrogen, Ci.50 alkyl, Cs.20 aryl,
C1-20 alkaryl, C1.20 aralkyl, Ca.1g cycloalkyl, Cz29 alkenyl, cyano, 2,3-epoxy propyl,
and halogen, the Ci.5 alkyl, Ce.20 aryl, C1z0 alkaryl, Cy.20 aralkyl, Cs.1g cycloalkyl,
and Czz alkenyl being unsubstituted or substituted by one or more Ca.p
cycloalkyl, cyano, Ci.5 alkyl, C16 alkoxy, Cs.z0 aryloxy, Ci.z0 aralkyloxy, 2,3-epoxy
propyl, hydroxyl, or halogen groups;
11
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al kyl, C6-20 aryl, Cl-20 al karyl, Ci1-20 aral kyl, C2-20
al kenyl, C5-50 carbocyclic ring, NR7aR7b, 2, 3-epoxy

wonroe@y77158 i s a whol e nunber fromO to 3, the €LTAD2004/001348

al kyl, C6-20 10 aryl, Cl1-20 al karyl, C1-20 aral kyl,

C3_18 cycl oal kyl, C2-20 al kenyl, and C5-50 carbocyclic
ring being unsubstituted or substituted by one or nore

C3. 12 RayBb,catidkRRa, may hedhe eams or glifferent atidl éack kopysydependently

S 24 Y AP e B0, B, o o,

|th§@raxé¢adﬁn¢3|. 36 dimnkylo@@ng oycldéﬂkﬂocmokgnker@ndwaldgdns an oxyalkylated

_sggﬁglé%tcggldw%frpﬁbgltg ‘é %{}boncgﬁg?%m ﬁagl'(l)foxyalkylated group, which
Ul AraPbe(cr @) toQOREBE atledunits and which terminates with hydrogen or Cs.

' O Fﬁu ,N%&?@%F%%U@EW% Rrig splgcted from dwdiggen, Crso

@Il@ncdjé?,g shyv at et alkdph; 4ﬂ2§|alﬁé4kyi‘n€2% aﬂ(’én?lx)@| Exda?ddwcnc ring,

derivative thereof containing from2 car

Rya7oi R-Sc@RIXYOUGPY RS at"\ﬂ‘d)'?; Pemper marrb% tfg Both® Gas Ay, Ce.20
%fryllCo% AhrjIe s o ér%@(yp@3 Loyt Ocl s aidny P)aan%]% cé(rbocycllc

Wand V- are i ndependently se ecte from
oiNg NRIN@OUNSvE A URTCD subsmy@ddyeqneocpr @Q%Caiquvpbamll cy@no Cis

%ﬁ%{?? 1e6na”c§§g>%1 £5° aﬁﬁ‘)& déﬁ aPeﬁk ogen or gld%gp Hyﬁroxyl or

alalogbn grapsReacnof Resamdﬁlzb bee mdepmmﬂy) hydiotiér oe 4-aalklyl and
h ted h

o TG A B BAE O 2B Wit Ls JpRtfep agm the

gtdur yl ,  Q@bn2Btiag al kyl , 0D3. 18 cy@-e&lIHO—CR=QPR—C(R12)=CHa,

I l, 2y B ', hal d

o SO R RO SRR Pl o and o

CJNBO—%%OE:WQ(ﬂf—ZﬂR@J)*eEM wh@eC%&BbS 30inkar oy erahlsy Idivalent

g;l n%lkglgﬁéj gz}a:gw;yg&gl?%ﬁog rS@tf e gnqu%sfy coo@?ael@%rgﬁ {&gi% to 4 carbon

@@n?@nn&i@éh%@lall@ﬂai@@g@u@' \K/Micﬁ@!@up?n%y m%geatmg units;
roxyl, or hal ogen gr ou% and 12 WO 2004/

BT e SR TN e S8ty AR IR Iapendenty selected from

@orsvldfnremogabrh&ewop lé"myang%ﬁ boend Akl Ry s las] gboJe Rro is

, Includi'ng those noieties 1dentif
f—(ﬁ =[O)]—|-R5o[or}—kcyqno] ‘é{he@r{%bbdﬁ— hydrpgen o@diojalkik, 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
Rmaﬁdilyqiméa@lﬁ”ﬁfmsﬁﬂ()/bqual to or greater than 5 1, and
z, e and/or t may be zero; (ii) a conpound having the

formul a
Rs and Rs, may be the same or different and each may be independently

selected from the group consisting of hydrogen, Ci.so alkyl, Cg-20 aryl, C1.20 alkaryl,
Ci20 aralkyl, Cs.1g cycloalkyl, Co.20 alkenyl, cyano, 2,3-epoxy propyl, halogen and
carboxy, the Ci.s0 alkyl, Ce.20 aryl, C1.1g alkaryl, C4.29 aralkyl, Cs.29 alkenyl, and Cs.
12 cycloalkyl being unsubstituted or substituted by one or more Cs.12 cycloalkyl,
cyano, Ci5 alkyl, Cq alkoxy, Cezo aryloxy, Ciz0 aralkyloxy, 2,3-epoxy propyl,
hydroxyl, or halogen groups; and

12
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OHCH OXg 10 where g is an integer of 3 to 10 and
X is as described above; and (iii) a conpound havi ng

woOheosfoar1sal a R14 R15 | CH 15 X where f is an Par&Egen04/001348

of 3 to 10; R14 and R15 may be the sanme or different
and eagQ iy HnBﬁ’@rﬁSPfF'm@f‘Fs'cpr@rr%ﬁk&&éQ\ﬁ'thfrﬁéi@uéé"ﬁau%‘ﬂ’t‘[o i [ oo

consi stin rogen and

dl k]warﬁé?rgg ]tuW§{l‘B§19| thesearotnties i le%%/%cﬂ iyl dre de and/or [ ]
0 | |

D16, 0¥ 213 e o ARG S sk 1 ana 2

pesges tibmyabaal) 2|tg aborth2Unwith j anchinebely being dauahtd ar drdater than

R R R A 005 e O G Tt wherein

either RLis hydrogen and R2 is C6-10 20 aryl
3niubst|tq%F%i &bstututed by one or nore C3-12

9 ?8%??9? WQ?Eﬂe 8%9 2, 3-epoxy propyl, hydroxyl,
cyano, Cl1.5 al kyl, or hal ogen groups; Rsa is hydrogen;
R6a i s hydrogen; R3is 5 _hydrogen; R4 inis

-(CH2), -C(=0 - OR7, where[R7grs hyddogen, and n is O;
R5 is hydrogen; R6 inif X is -C(=0-R o
where R10 is -OR11-O0 (=9 =CH2, R11 is a
al kyl ene, R12 is hydrogen are each not zero,
and z is zero; or 10 R1 and R2 is C6-10 20
aryl unsubstituted or substltuted y one or nore
C3-12 cycloalkyl, Cl1.6 a epoxy propyl,

hydr oxyl, cyano, Cl1-5 al kyl | ogen groups; R5a

i s hydrogen; R6a is hydrogeft [ ghydrogen; R4 inis

where g is an integer of 3 to 10 and X is as described above; and

(iii) a compound having the formula

FRM R1s
— CHo—

where f is an integer of 3 to 10; Ry4 and R4s may be the same or different
and each may independently be selected from the group consisting of hydrogen
and Cq.z alkyl, the Cq.20 alkyl being unsubstituted or substituted by one or more

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

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

13
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-(CH2)n-C(=0 -OR7, where R7 is hydrogen, and n is O;

R5 is hydrogen; R6 inis X where Xis -C(=0-R o
wohew®d7RE® is -O RL1-O C(=0) - C(R12) =CH2, R11 PBETIER2@4/001348

C2 al kyl ene, R12 is hydrogen; each of e, t and z are

not_ zer o;

[ ]i~RandR

supstitute

hydr ogen and R2 is C6-10"
substituted by one or 25 nore C3.12 cycloaIkY 6

al koxwhewjr-aifhex R1pisopydrogery @ngxiRe is Gemoge @Y ynamtpatlrfuted or

s BRSSPl oML o2 A 88 Tycrons,
icgarity 0T pg etkyl, asrdhaiogen QrouRs; iRsa tiy dwdtp@en; Re. iis hydrogen; Rs is
R 083 e r e Tk 5 D10 - B 0 SEpipobl ang njg s R e

Ih?dr@gé?ﬂ, alRgyl mneis RX2 whefeydXogén; -aG¢=@peRipof where Ry is

;g@vé?ﬁgﬁcpe Chgﬁe %Rﬁeﬁg ﬁlg% rrers 12|§h(yd}'ogen eandt

BHNEAdHOMGH zeF®) RAERSS z6teg br as, for examol e, and not
limted to, acrylic acid, mnmethacrylic acid, maleic
acid, maleic anhydride, fumaric acid, fumaric

an hydR feny drggérf APR 5 @ do abl thMItLﬁe@ﬁhmﬁiﬁétﬂﬁed by one or
|tacon|c acid, itaconic anhydride, vin car boxyl i

ﬁlﬂf@l Caaz2 ar99alarh Gos 2kerst Ryd- EP@ﬁ'aW@QWb h%?fpzsy'aeyadw Chss alkyl, or
%?ﬁ 05?%9% yh% %Cﬁyérgﬁén thaSﬁH‘%éroggnth@r _XM r@@é’r‘n R4 in is
oy dr oxy-a-acryl o 10 phosphat
a-r(@the—@(%@)—@BVeW@erg 748 hyqirogea,camisn |q= SrRig Awgragen; Ra in is
r a h
met Iﬂ%/lc ﬁﬁa%bﬁlﬁbdﬁg;%ﬁgﬂgt%?g]a?%@%ﬁ Wﬂb(ﬁ SYEH;, Ryq
isea BaelkyleapeRq2ds hydrogemydagh @f e2t andhogie mtﬁ"sﬁro and Ryo is

nmet hacryl ate, t-butyl a crylate, n-butyl acrylate,
2-ethyl hexylacryl ate, n-hexyl acrylate,

2- hydr oxyet hyl acryl ate, & hy%E xypropyl acryl ate,
3- hydr oxypropyl acryl ate} 2-hy xybutyl acrylate, 3
15 hydroxybutyl acryl at ybutyl acryl ate,

2- hydr oxyet hyl net hacryl 2-! Rydr oxypr opyl

nmet hacryl ate, 3-hydroxyp ﬁyl bacryl at e,
2- hydr oxybut yl

where Rj in [ ]- and Rs in [ ]z are hydrogen, R4 in [ ]z is
—(CH2)i—C(=0)—0R7, where R; is hydrogen, n is 0; Rs in [ ) is
—(CH2)y—C(=0)—O0Ry7, where R; is C1.5 alkyl substituted by C1.5 alkoxy, and n is

0; or

R1 is hydrogen and Ra is Cs-10 20 aryl unsubstituted or substituted by one or
more Cs.12 cycloalkyl, C4.5 alkoxy, 2,3-epoxy propyl, hydroxyl, cyano, C4.5 alkyl, or
halogen groups; Rs, is hydrogen; Rss is hydrogen; Rz is hydrogen; R4 in is
—(CH2)»—C(=0)—O0Ry7, where Ry is hydrogen, and n is 0; Rs is hydrogen; Re in is
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nmet hacryl ate, 3-hydroxybutyl nethacryl ate,
4- hydr oxybutyl nethacrylate, allyl acrylate, allyl

worb@aaTgBat e, benzyl acryl ate, benzyl nethacr pCatEe2004/001348

cycl ohexyl acryl ate, cycl ohexyl nethacryl ate,
métvmx@/mn@py(t —gRyehera®ylsat e RO, 0Bth 0

gl y e lgﬁ @ﬂggte nethoi%dleth Igne h§§¥$¥ BRERLH,, Ry
atryrat mb&@/xﬂr%&qwéﬁ@a@m 9f:@|taﬁ\§*t2h@rerqachizero

met hoxytri propyl ene gl ycol acryl ate,

met hox trlprop | ene gl ycol nethacryl ate, isobornyl
acr yl &8mpiesohmepemerssfan 4 rapose énclidie weid dpecticndl eny Inon-acid

0 t y acryl ate
&Sﬁ?ﬂg@g? mﬁiﬁgﬁcﬁéy{){&ﬁpsg E(%r %ﬂ(ﬁﬁﬁlg ! BLE tinfted to, acrylic acid,

Znﬁtiﬁaﬁ?f&b@agdph‘@lﬂm)%pldomalemmhhm'rqd aﬂrl]manéécud fur?anc anhydride,
lqaconlc anhydride, vinyl

VAR ‘él:i@Cté?f?gc élil €, n%?cr?&'&ci’iﬂ
gamyhn(yat_‘udneﬂmylymmadwwmmpané’mﬁoﬁlbhYé’d‘@XY2Jhydroxyethyl

met hacrylate, | Soa arran
F?@ h%'ﬁ:? éf‘g%“? P&Y‘HPB%H GRYIovL - phasphgtey | Zhydrpxy-a-acryloyl
phogprete carhehd ike; peﬁbﬂﬂ@dla@}yhdlai“‘i‘ds\/ |f§F %xamlple rPethyl acrylate,

| am, noet acryl ate, ethyl ene
bl‘eg@? ;ﬂ’%‘{qé [J?t ‘ngé’%éﬁh%l maﬁhaérryiat%t @ydrg@g aethylhgdrglate, butyl
meﬂu‘aliryldﬂea@btyyl at§late 2-dgeryet ﬁa%}rl\é?é"t-butyl aciylate n-butyl

acryl at

di I h d
PRy P r BpsHRCHelor pihersl. agnjaler oF-niayethutt acryiate, 2

hydrp?mw;b;ﬁ;g?rg%%gb H% p#ogg acr &gé#éf% @d#);()(bel‘ﬁylyagry%te 3-

6 (f en
¥ r@%)f?&?)’ér?é?l'y gﬂeydbhy%pwl aaqulate 2- hydroxyethyl methacrylate, 2-

?@r&?&éﬁwygémgc lraIQé; hy ‘ﬂg g:ﬂgg%ll )nﬁgealocrcpg%?yl Zryydroxybutyl
methpe e, o@ymyqf@xmtw mleli';aCQMa,e 4—hycﬂoxybwylemeiﬁ&r))'f@e allyl
3(995{1!@075 l}/ﬁl ne GE&@%P%%} i%lﬁF géﬁﬁ%ggréllate cyclohexyl

di et hac ene
acrdaigs op@ycé(@lwg(bll dnerlhablewatq,l atmelhbxﬁ)rép)béﬁ@negﬁlb@ acrylate,

EHBRRISBIIAL Sl e bl RN oot st
metpmemethygemﬂ gllyeell n?ethdd:rmeté‘l aﬁféth@lyﬁ;pr@ﬁﬂér?@r L fae}ylate

| at g rineth pro
hEhbaR W# i o, Syeal pgﬁﬁl%%féwﬁ@ dRREE AL r yaels,  isobory
nlelha@rglamn@dy@bpﬂtmﬁémﬂcé&i&@leﬁ dicyclopentadienyl methacrylate, 2-

e et o yI nmet hacryl at e,
hgd’%g% PYly | a&Y'gleat e2 hydroxy-3tbspexypromi opyethacrylate,

nmvlamnl‘dféct@té méh@@r?b&acﬁ@w}rw%éntglc Mdth&rfate?” isoadamantyl
%et ogcet oam dogt hyl met hacryl at e
6t§cet oant YKy araﬁglﬂlaa&ybxya@lmhane, vi nyG 5-dihydroxy-1-

dekGRtade, SIALRIG -¥-

@;@@ r ene, 10 e/rl m ectr)ﬂoﬂ) gtbnwé%lé&% hyl Sq\ﬁhgﬁré/loxy-y-
%ﬁ dlqg.dmy{@tﬁygtwmtrylammnoethyl acrylate ethylene

ihaiy e\féeﬂ% Rip3RLH e, &l Ug

QFX}@% | nxlrt?% (e p pgﬁ PP()G%CQ% de%a}[nﬁy/ y%t%%rylate

deganestnylgne; | ch.bngmetlnmryiyte et1h¢bcyclmemangﬂlbenabébrylate 2,2-

leFFetﬂliWéI ;?rngr‘Ie 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,

15



10

15

20

25

30

o-vi nyl benzyl glycidyl ether, mvinylbenzyl glycidyl
et her, p-vinyl benzyl glycidyl ether, acetoxystyrene,

wohbaroasisyr ene, di chl orostyrene, bronostyrene, PCT/EP2004/001348

é!nylbegzoic 15 acid net hyl ester etc.

vin ene n I

gh@#résgl?/géngyrﬁegﬁwl tltee)ba uﬁgféoﬁgﬁ]égfgé‘ r#/lggfezt ‘F%Spropanedlol
gh\%thaégﬂ?t@y'l tzhebmtematnbartydnéthasrydme,mz 2a41‘t@mjetfyl -1 3 pentanedlol

erive rom an 0 h b b
et e LM AL PLOREF. M SRaERRRe ey ctvienet2
%Hﬁéthééryhﬁéj Of perdAbritRftepst Itéﬂtﬁrﬁdﬂna&dymtear omaimathylol  propane
drocaf bon can be nmononycl E‘% Faé%’ nucl ear.
r

Ej(aﬂtba@rgla{tﬁ bﬁ;ﬂengﬁnepwé (ollaaT= z]eﬁeglah glmethacrylate

c}ace% yaﬂn}/lrﬁ@fﬂuédrylat@'%s' tyl, 2 a@éf&ﬁ&tbxyahylabﬂymtél ke. 3
es o he pol ynucl ear t cﬁ& i nc

aaﬁhﬁb@bxypr qmlmemacrytﬁien ant hr yPraceipreeigxyPigpyiac 2-
2&390&19&8&@&6@(3 )Yi}ﬁé/tﬁaa{/la Sl zlaé‘et@é&%amnu@eﬂnyla%q}laet gbmatic

l'ogen, hydroxy, cyano
amybompmmunds) sm:hnoas osfytepaer amelflyistysigr  Aimethylstyrene,
%thjllgty&%%up %Znﬁ g gﬁr eisEgroHl‘l@%é?ﬁ“ ) %‘Je#@fe}?ﬂ%ystmﬁs m-
negtiadNygtytenes @Fmemnxyzﬂt}the,gmmmplt@g@ne, n@—vmyltglpy ne.gp-yimytoluene,

t he erm ka
Qe bed}zghrﬁe{g’&L%hﬁr rnixtng!ﬁ%ﬁggr oupﬁa%llxeégbq)\’r@l%ﬁ% methilether,
oQﬁ‘rﬁWl iglycidyn @fher,s rmmaylbeazyl Lghgaidhd téthert, eptvioylbenzyl glycidyl

%ﬁ%ﬁé%{éﬁ%&%ﬁtyﬁ% sggnene (i?@ F@%&\f?g%eoﬁqfﬁé‘gg&"é’% vinylbenzoic

%M%M’&M &stér, e, adifibyieehzdpe| sigdingirtokpne @ngdolingy psters; such as
r| ng syStens, Exanp|es ncI ag& or bor nene,

yigteeandhyipyly tP%\CéV'@ ©&8 * The substituents
on b16 V\.D 2004/ 077153 PCT/ EP2004/ 001348 the
carbocyclic ring may be aliphati | oal
al kyl By thsstasins'ardc lﬁd@eant r%/@fi&ﬁwgﬂv%r@tf%g @?‘a%{lf’%??c hydrocarbon
zr 'ﬂ?’{t%mﬁﬁﬁqtloﬁn%ﬂ&% | itk S hiBdemesfd Nean be substltuted or

oxy" 1s an oxygen radical having an aral ky
slnb@iatltujeqht .Thes arpseatichieydspearbony @Po@ﬁ/ mqrgongﬁlea;( g Gpﬁﬂynuclear

%gkggﬁ’gs QP%PWS}%Q% arﬁé(rlxorﬁ}épe%ﬁ' C}E/;S’eemcllﬁde ﬁhenylo’tolﬁr Yyiyl, mesityl,

from condensati on
puménylt amﬂ thehkireol Exaimples of agéef (et palwyiclagsdyps include naphthyl,

I a
TR S5y e et Cphblovp (PR, B o ben
ablepiwt impml wsrefor eafnhplec biafpgend hpdroxyecyaines @ﬁ[boxy, nitro, amino,
?owng)r a?kyﬁ lower aﬁkoxy, 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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15 preferably a nedi um nol ecul ar wei ght ol i gonmer or

| ow nol ecul ar wei ght polyner. The wei ght average
wounbematias wei ght of the oligonmer or polyner i BCT/EP2004/001348

typically about 20,000 or less; nore typically about

0 u a f 0Q
Ap80Rr SR o Onfp b S BIETBF LB, oRB0%:ISs, acia,
atwdmwagetntﬁ alkwi deyivativeseasdthedlke. and t hus faster and
cl eaner devel opnent in the unexposed area. 20 Exanpl es
of a) photopol yneri zabl e conpound i ncl ude
styr e makei hereihiztilkydexyd| isganeogygen ¢adibalv eatirgnan aralkyl
pa t{étal |y esterified with ethylenic wunsaturation,
P&BYy, acrylic or methacrylic functionality. A
typ| cal styrene/ mal ei ¢ .anhydride oligomer is a
eﬁﬁer of styrene and mal ei c anhydride 25 w
GrgiNorardBRIt's a0 XYaaN radisal havieg #n 8 &ubﬁtv@t@n&(@ -O-
).styrene/ mal eic anhydride oligoner is available,
for exanple as SMA-1000, SMA-2000, and SMA- 3000
(Sartoner Conpany) and are described in United States

Pat engoNgH, the%esgaﬁw ﬁé%aﬁe %o Zgﬁgeréﬁﬁor@ppg&ﬁflg@ phEHSI or its

contents relating to suc yrene
rdégvaiyebeﬁmfbfqrﬁ@g@lqbw@t Edr {:u;) anéf (&@).dhese arﬁhmore fully descnbed in

I 30 ol igoner can then be
?'Igyét%tgggét\%gtpﬁ& é%ﬁ%ﬁg a hydroxyal kyl acrylyl or

HO X, where X |s def i ned above (exanpl es of which

ret nadi1 4 STEHFEREIG RECK, Eoepythc b HE i sonte egposton i

pesférablyyé M@ﬁum rdleculdi welglof olrgeam‘rldmow $ncde@ﬂaﬁn Wweight polymer.
d State

1‘E Uni t P lhentl. No. 17 WO .
B6 1T R aad i nbRSu 5 Py B e Pighgien gpomer is typically about
so,yooerw/le@d en@reamtdlry @I@dﬂ@ (ﬁOCﬁﬁi gio 8l J00m0RERd f@e@lbgpabout

| .abl e 0 any under the SARBOX(r)
2eRhaRut e’ W Hecianowieicbbbes s poaRiage of being
FRPPEGINBIS drdchus fastdrend cfe%%@ﬂde\féld);ﬂnéﬁt'lﬁ &k MBbB88ed area.
Pat ent Nos. 4,722,947; 4,745,138; and 5, 137,95 The

anmount of a) photopol yneri zabl e conpounds in t he

c On’pcﬁkérh;ﬂé‘s 6@@8%&6&@@@&&%@ Ocdrfdthialin %bs\fu){reg%{%aleic

ght, and nore t% fromabout 35 to
Wméd@mohgqmerﬁqew l@imobgwu 868N opattigly peelsdfied with ethylenic

hARSRRHESY) ré%ﬁtg% r ! & @@@%F )}/ﬂ?k fﬁ“f?éug}{élﬁchalﬁl Ytypicai

unsat ur at'e ene
ﬁyr@n@@hﬁlexpcanhwmﬁomr ha tcypq:lmer of stymeeldndksaleic anhydride

WP L InbBIUGE Br BHER 1:3DUE Bhn PAIQERENZAL 1831, 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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formng the desired insoluble pattern. The pol yal kyene
oxi de segnent should 15 typically be | ong enough to

woendar7ia3certai n degree of aqueous sol ubilitypCuP2008001348

too long to conprom se physical -chem cal properties of

t$&$4w38tyﬁé@m€@i@éhlﬁldnﬂ@ haﬁ%sﬁ#?'oﬁigbtﬂem 4130 Available from
post i mage process such as netal plafing. Herein,

araeipmes &ompanyainder BiesSARBRXR radsvagle- pr opyl ene oxi de

and poly- neans | or nore, for exanple | to 100, nore
preferably 2 to 10. 20 The hydrophilic pola/al kyl ene
oxi de Giegionemnisspal plyotﬁe@y@eﬁ%ﬁbﬁ? cetnﬁaun ssincludedhose found

ﬁ?te(gsfé‘tﬁé Fé(t'eﬁf‘NBé"i yzgjg,gﬁt‘lu-f@ﬁt d f f Om

ene oxidé or proépy ené OX|de ani
such nononers, the a, 3- ethylenlcally unsaturated

noi et upi t,s. ar .

"o, o S URCE ol BRGUARBHTA B e Bifbostion

edripdsdroen abot@0 tpraboyt %ﬂé hyxweightand snare typéeally Hiom about 35 to
hilic and therefore nore conpatible

\%ﬁ?ﬁtw bgé‘(?&'gﬁs devel oper. Ethylene oxide units are

preferred to propylene oxi de units as they are nore

hydrophi lic ropyl ene oxide ynits ar

Y or lhe \olipgriiahe AT aResSH Bletionsies GriBGasabplsast one

emywmfauym hﬁgaiuetédw a;bhdtépcﬂynhuhm OMlﬁﬁlkjﬁéhé Sowaée hydrophlllc

used. 30 npl es of the at | east one ethyl eni cal

qIReameF é(\f*‘é‘d’ B‘IRE?@B}()&[%%‘?HSZ%IPBOtOdBWFéﬂde% rrdigai nf&ymenzatlon
ForahiRP e Uésnf'&inﬁﬁsrublenﬁéﬁ’éfﬁ PHE pi‘iiy%llﬂ@he'd%ﬂé %@Pltnﬁnt should

di ethyl ene glycol diacrylate, triéethylene gly
bipisaly batleng aneughyiodisade 9 certaini dasrem 6F gauaasis solubility, but not

’édo' ISH@YA &R @Wé‘é)bh)@lﬂ%ﬁéﬂc\ﬂ ?%S%réﬁe V\B‘Pgl%g%r&)géﬁmfgémlanal to

diacrylate, tripropylene glyco
PeFPlERR 0 BOY ISt ihaga heseys aye ag meta@teﬁiwerl@rem alkylene

g%lﬁ%(}%fe% Q§ %ﬂaﬂeﬁe c}reﬁr{)?ﬁéﬁene %MC;?%W NSNS e or more, for

acr entae ycol
@mﬁ;ﬁet"lﬁyI1éﬁeﬂgte,/wcferdblyréttbd@r yI ate, pentapropyl ene
gl ycol diacrylate, pentapropyl ene glycol
di met hacryl ate, propoxylated (3) trimethyl ol propane
t ri acrhel latdeophilicopmmyatkyad resd oXi6e nﬁ)r’torriemymwllglrwscmmwi (that is, 2

o8 S G BRI byl Rt HoPof i aiene oxice or
proppleny | adds uatifoxid aued lﬁehoméﬂsnﬁh@)@ @ldﬂﬁ)ﬂﬁiﬂﬁﬁly unsaturated

oyl B e wkngbiais g e akviene oxide

llm’ tlsrTEThbaﬂIﬁWé@ aﬁ/oﬁprbgylﬁh@bﬁﬂe(@ﬂts lpérsdeh @fPmofomers hydrophilic
?cr yl ate, ethoxylated (3) bisphenol

A
Yenong Wllg{eéwltla e ggléepguérqsqvepper Ethylene oxide units
éierﬁ?éf’@ﬂréﬂ)fé dtépylene oxide units as they are more hydrophilic. If propylene

oxide units are used, typically a greater number 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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10 et hoxyl ated (8) bisphenol A diacrylate, ethoxylated
(4) bisphenol A diacrylate, ethoxylated (6) bisphenol

wa 20l4a078B at e, et hoxyl ated (6) bi sphenol A PCT/EP2004/001348
di met hacryl ate, propoxylated (2) neopentyl glycol

SRR R o i PGty
plerlr’raéthgaleniyl atgtys?l pcdlequyleﬁegllhepentlagihyl@oe :j|ga«;py| ?dler@thacrylate
r ene | a a
Ao Rps  raifecd) ValVilk. ypetalofsns, e Jihdprvite,
ﬁl@pE&yliﬂb?cer 3) t rtrWthalbmpanet hottbabaﬂlaid gI yeaporylated  (6)
at e 0X
elalgPiapene AHIEE. | LRe Eelimip et R tRprogREg o izgYiate
ERBx Pl b(%?'tr"’rﬁ@thﬁllb?ﬂbp%ﬂfet PRy 48| n@m6¥¥létﬁ&t @ tnm@ﬂv)ylolpropane

Furt'her exanples o drophi l'i ¢ pol yal kyl ene oxi d
Wepiaie.s cRiPPBYYatetnd trlrrwthyﬂﬁ'w@aa@? at d42gp4piss Ncpgopoxylated

ﬁnfé@%d& QtQ)'paﬁe 3§r@ieﬁ’%évyleﬁ8§ é‘thé}%@atéa 4(2) %%pﬁ@ﬁolammetw&crylate

t he [ ene oxid

Qt;szsd@ted yg) tpw@z@@ﬁtAud*ﬁqu@tec@Wﬁasﬂatefidﬁ blﬁp%ﬁﬁmﬁt@n”@ﬁhacrylate
%tEQ{QlQP?U(tSA LP?\G?QOH': d%grg?a@é( g@éted g‘?%%éﬁol A diacrylate,

ypica to a

aboxydaied |(©)rbismEnz|5hA dismnylatei eihgmgatgﬂ (6hi@|splae;péﬁ¢d|methacrylate
LENPUIG ) SR BB opdPasl 1S Epley it

putydinylgneglytdialiacyates usolgende og giycoldimbthabptatem nohiptopylene
resi st..an

i d f

Gctho iifieRee, paeigvieht L ‘FheRahaids diotkiee @
pemtactl/iopiol  Sirezichoaty] ahighlys prbpotytatéd, (?ﬂB))cglycenybl yrizerylate,
B S B e o550 S L P o B o e
lﬂ(éng@fnﬁl‘é{mbmeCfo@gbﬁgﬁaﬁ:He mtﬁambgydotnaehfnmtéacednpany (Exton,
surractan SucC | uc (0] e

0 JTrGT exPBp SR AP IO G EGBIETS Fa by found
i YNy 20444 %?eﬂq@&lo?@ BER2004,980.848 ard, 980, 4TAL LY

amnes, etc. Optionally, addi’ti on products of m xtures
of et hyI ene oxide and propylene oxide with fatty

al Co'Tﬂlesamfnaﬁtt ¥ & %drcfpﬁﬁl&yp(ﬁyﬂlk}ﬁ&é%Qld*éemo%ﬁ\‘ér id r‘l?plcally
al koxyl'ated surfactant includes conpounds havi ng
RyesRaYt dn thm@mpasmorseramzurotA)cg‘Eir@m@b@ph5rizs gbeub A5% ”RX/ weight,

&H%&eqyplgé\ ﬁdg)ﬁ 1 @Eé’ éb(ﬂft 96 b)?ﬁkgﬁgfﬁqhé rc'ﬁ)‘ggg ﬁﬁﬂ_r oup

consi st secondar branc chain
al kyl groups, prlnary secondary and branched chain

al ke n A r

bran?ﬁéﬁ%ﬂmg?k%ﬁ] aﬁ{?sgﬁieny %tgl Olﬁgﬁ &ﬁgtncl) ast one
nonimnfxs shedactagt. f rOra abdattadt, it is beheved promotes Wettmg of the
aqueous developer to the hydrophobic resist and provide for residue free 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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to about 20 carbon atons, preferably from about 8 to
about 18, nore preferably from about 10 to about 15

woanhagn7iasons; S is an integer from about 2 toPabmB2004/001348

preferably fromabout 2 to about 20, nore

50,
e m_abo a 3 ; [
PERy el R ppimrellyration Pidhels ofityres of etviene
oRideewfd pBpykeneydxidgeviih fattysalcelrdiexigktytacidy, daily aomines can be

@%é&.agﬁ%%%8%@#?%23?1{%%{%5* {H%I_ug{a’g Hgﬂﬁﬁéﬁds?%\ﬁﬁé}ﬁ% &arn%% formula:
-C(ONR-, -CCONR-, and mxtures thereof, in

whi ch R, when present, is 8 I al kyl with about

| to about 4 carbons, a p%y’é?@@@e oxi de, or

hydrogen, and x is 1 or 2. 20 Further specific

exanpl es of these nonionic surfactants include,

C inte
al i a, WhelSHHBn&H8N SHYhIe4RQF SnGHKYA kY Igé%’é@i%éedg%’ﬂﬁée group

Wohdistiy OF GHtharyNAEORRAPT Snd BRARMEAd chSiHC BIKYS gfdLps, dprimary,
al i phati c conpound or with an al kyl aromati c conpound.
PREONGsR GAF cPranehesd chainsallemb giPYRs. ansl/emarimary, secondary and

SFL7R SRR ) BB RURBIN Gl SEURS by o soout

& Bhowirk) oxrbae atemgr pigferablprfearm iaball § tarapou dBopiesdipeeferably
i . :

SR Y PB4 RO oNY @08 o fom, B0 hoout 50

peafetablydoomnd ehsetd? torlidut @0 hpbengre{graldp yloemahouw 2 ideabout 15; A is

' vh tio rod t her.eof hy!|

£t BublSe BaURLES GRDYBRE e o HhERes uffedF B Rfogen. =
carbogyibie groupact ansulfadd gting; exdnijrkingofraampch is setaciethfrom the
surfactant. i s_the con atio duct e nol

BB R S 61 i s Rl PSSR R I RI—,
@né ﬁlmiﬂialrssathéu@mf, iamAimq Itw,ihMﬁleﬁ pm?tbwfe,% rbwﬁ%lkymuigsapéut 1 to
a ene oxi de. Another ex e 0 uch a ponionic
Shofadaifions, & Rl i tRerash. o PIPGROC DA ohe" foi e of

an aliphatic alcohol which may be a primary,

secondary or tertiary alcohol having from6 to 18

] : 20
VO 200uie7 EPssifiperaripis0al Hegs agniopk: BfRGANRnGlide, inter alia,

EoBnkafich dsdlictd &f Mk@snd foxRiekYidRRe With dh oPg?eﬁ'ﬁ@rHy@Fbphobic
al kyl ene oxi des are €t hyl ene oXi des or propyl ene

exingedndutiueh aragn BlPRlEsMPRNG Arywitiben ey} dhamplig Fompound.
i icak ~al I r . QRAi .
B RS loni o R AT oo el % Sfe ORI shof ol BThyqoenic
plihadic entaliyl Byornalic hysirapihebi¢ Zompour aadyBraphilis)etRdene oxide
TR Er s PPRLP A ety iRl BRlptoo. nycroxy, 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 fo 18
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s is an integer from 3-50. O her exanples of nonionic
surfactants include prinmary and secondary |inear and

wonrengied3 al cohol et hoxyl ates, such as those baeeaP24/001348

C6- C18 al cohols 15 which further include an average

{arggﬁ’ Eio%g(\?ntﬁ (ProFFP fé?ﬁéut%'}ﬂél‘ék &k 'af%gleﬂg ox Bleterred alkylene

I
ese nonioni c ant's af e
a@addzsablteeehtml@ee dmsmr(prppyIQMDmHes fudnichemaypbes present singly, or

[ | gher .aliphatic, primary al cohol containing
a@%gﬁgg{oﬂﬁ% gg? on atons, such as C9-11 al kanol

condensed with 4 to 10 rml es of ethylene oxide

( Neod 91-5 Cl2-13 al k nol . condensed

W th QYRR kSR ERona e i de e bR EagRray o Secondary

GléoHdts, alnkaanlbecepriepsied by thd fokdun(zas —cOhby kaa® is ¢Ki de
(Neodol 25-12), Cl4-15 al kanol condensed with 13 noles

et hyl ene oxi de (Neodol 45-13), and the |ike) (Shell

Chem cal Conpany, Houstopg Genapol (r) series
(whi ch, for exanple, inc 8@9&%1% | i near al cohol s
condensed with I nole of ethyl ene oxide (CGenapol
24-L-3); Cl2-16 |inear al cohols condensed 25 with 1.6

nol es l; grgear&

li nea?lmglréc?ﬁ)% lﬂcﬂ%cé?r%cﬁ)gns,e Br%azr?%r Fgalwcg d Cﬁ'a 311%1 group and
$¥iF @B inteperdlpon 32%).1- 2) ; C12.16 |inear al cohols

condensed with 3 noles of ethylene oxide (Genapol

26-L-3); Cl12-16 linear alcohols condensed with 3

nol es Qifiereexarhplag Qfxmml‘éor(iczaw‘poﬂan%inol@)a pamane land asecondary

52 Ry bsRERL BSOPotRRE 080 SR B IR ono

afhldmﬁurﬂaar netuidaregn aéverage ofomdio 26 noléDof &moanation per mol of
ari a

alelal i amD e st o SUBSCEsHE P tripklsunder Neodol@
Wbﬁ%@@&élﬁiﬁb’#%luc@ Mgheﬁmmtnﬁmrlm@y@i@r@%@n@w r)g about 9-
ﬁ% cohol et hoxyl E ng those wh

\P@ SIPESoRCRS bexbakend OB df%”bi‘ F\%QQI%’%‘P%ﬁf ethylene

Suigh @erddorvdid abNeodbiop| By ath 4 ?falkéhdl %n&@rﬁ@d thré 5 moles
or exanpl e

f f act ant
SEblse e el 23 Rlohsed Aka| GprdRsPod v (2 s1cs ethyiens
é)'@id@ Neo@bl i‘g—"l@P CPi 1§ -Eﬁ%f&ioﬁ Q:bnééﬁs%dlmth (’i%o\‘\‘té%be'é't fane oxide

pi cal al koxyl ated al co S

Nﬁ;qcmjeziﬁ @;M@nd 1@@hkﬁ$@)| @Lﬁ&l Cherysel aCemhany (rtﬁwstm TX) or
é%ﬂéﬁdﬂ@ ééﬂe@ @ﬂ’ﬂ%ﬂ 9§r %&ﬁ@@e .Ac@%‘éﬂﬁu @elf{%%?‘y%lﬁh%% condensed

tridecyl OXI cont ent
witp 1 mple qxie@ibyl(sney okigdar({Aenapelotol-3)0C etk igdraleshologomntiensed

SPRLFS! s ITRRRS S e B S, .26 Uit cono
cwidessed WiD)2 mBlasrf @dmtﬂjmmmdm](ﬁerﬂfmmnz) C12.16 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 Cia.15
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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OC al kyl ethoxyl ates (Dexter Chemcal L.L.C ), and
TRI TONTM al cohol al koxylate (Rohm & Haas). O her

wexemnpes3are shown in the Exanpl es. 15 Typi caPCT/EP2004/001348
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al koxyl ated al kyl phenol s are represented by the

for m“@th(az e'xémﬁ%s ABHa8 se §n<§'§r rdR% %’%ﬁoh@l Egh%&ﬁla ncludlng

is a C8 , secon ed ¢
s@l@% Mhﬂ@cmavedrcmeab@ut & @r aquut ) inzoles of rethexyytation. Such are

gglﬁgfcﬁa h%sﬁﬂt'hr eoﬁ%@ %8r|$ eépxg?nltﬁflgg%?cg?rga ?’r)(()r eXample,

aCl«yik phecmdasy afkahoidenndErMaL Wi entbeygrﬁter(?ﬁbrgltol 15-S-9) or 12 EO

e col {r)_.and, ). conol oct yl phenol

eﬁ%ﬁéﬁﬁ Z%%E?ﬂ?@&gpé%%%a'r Mg ’,"Wzs DEXTROL TM OC.

al kyl phenol et hoxyl ates (Dexter Chem cal L. L C) and

TERG TM non et ho tes (Dow Che

Conpa W\"é'y))o Eﬁ‘hﬁo&da P BBOIFg'@ﬁléiﬂed@Oﬁ‘é@Lm ethoxylated

|cg§tpaélc6ﬁblg Z&cldd eeRaht i€2-6 Hbled sERO), IGONHIOM™ ethgﬁ@eﬁéd tridecyl

%g and | al CO-610, all polyethoxyl ated
?fﬁwo%qe(ﬁwpe elyda3-10 cooleso OeﬁnéQ)géb%\I Mecy!®2dauryl alcohol

%?ﬁgks e _o%t (‘Rﬂﬁé}ﬁ ;%’ﬁ-?@‘?ﬁl%%@ of E® k@gﬁé@%@Ng%rleﬁes st&ryl alcohol

Athyiates deﬁoconl@n&a%aémmmlgs of ERY (RABELerpongtios), DETROL™
F@@é‘ﬁ@yﬁ‘%ﬁb‘x@%@% %@Aﬁi}?@ﬁéﬁ I'I\E’g; Wa‘ﬁ?sﬂilﬁ' Nq'“ﬁal%ohé)l alkoxylate

Al kasur f

{BahmEiaesls @thenexarkeles reCHemrcialtee Eaaxmplesur fonic

N-120, Surfonic N-102, Surfonic N-100, Surfonic N 95,

and Surfonic N- 22 WD 2004/ 077153 PCT/ EP2004/ 001348

gypical dikpolated bikylphenasl aromeprgseated sy thedordunb ¢hisc—d-6Gind B

?g dy.Surfonic N-40, both ethoxylated nonyl phenols from
ex%nco Chem cal Co. See also McCutcheon's Emulsifiers

and Detergents (2002) fq1§8(9_klla‘er expnples. 5 O her

exanpl es of noni onic surfactantgsincl ude bl ock

copolynmers of ethylene oxi de and propyl ene oxi de.

Sui t abl e bl ock pol yoxyet hyl ene- pol yoxypropyl ene

pol ynehéreirsR? fsaa:Campmmeny mﬁnam&ﬁ beasped @Rait A e0Bstituted

prop ene Q
Bhsrelian . A sBgeBri iy ol AcieRinssats.athyinge oxide; piopyiene
odde bny eohpihztiges theesground. Certain of the bl ock
pol ynmer surfactant conpounds 10 designated Pl uronic

and Tetronic (BASF Corp., M. Oive, NJ) are readily
avai | piirgple®! & @Mkosy Iété"df %ﬂ@yﬁiﬁ%ﬁol@aﬁ%ll}dée IG8R&S1aH  nonylphenol

Iat%ggﬁétaes,H %%Ié E% lconolTM oct\yll?:)her?ol 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,
lgepal CO-620, and Igepal CO-610, all polyethoxylated nonylphenols and lgepal
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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EO is an ethyl ene oxide group, PO is a propyl ene oxide
group, and n and mare 15 nunbers that indicate the

wavenageisaunber of the groups in the surfact anPeT/EP2004/001348

Typi cal exanpl es are: vvhen nis fromabout 3 to 43, m

I(ﬁ% ngqral o Ia%%b%gp pm aaé%]%ﬁﬁﬂﬁoanﬂ ggrfonlc 5 both
t%%_'l?‘éE ed n'(E Eﬁ@rhd}s Stk ﬂ(é&aaé cHeavealtde. fSeendiso MdCutcheon's

NCH2CH2N- Pozhg( EO nl—llaz, wher ei n EQ,
@ulgnﬁewd eiaraents (ZO034I0E oieh X3RS above.
"Reverse" Pluronic and Tetronic surfactants have the

foll owi ng general fornulas: 25 Reverse Pluronic

sur f agithert xpPEENMOEQ)aNigdy ngyriastanfieveslyde TRlpgloriapolymers of
\?ﬁi@ E%%e[ gg,f’o@ '&%%éﬂez e CHAML 18O 116 6O g?d]y%xyethylene-

m have t he sane neanin
qim@wypr@ﬁylmuohemnmrbcama@tafﬂs irshidentheose hasad tametylene glyCOI

8%, B0EAL ORsEE i o bARe e Brlphbighfigse ve nte
rzres(ttg? etycrj] WQFE rcr:g)m pIc:)U;JdZ S:recntg':rbmfrthabm«:k g)tode?fir.rs?lhlaiytans coropounds
degioBaRar FTRENE oot SRR Bt Suf” | B DIRG: 1% et reacily

awvbikblé.s desirably 2.5 to 3.5, especially 2.8 to 3.2.
Typi cal exanpl es of these sorbitan polyesters of 23
WO 2004/ 077153 PCT/ EP2004/ 001348 1|ong-chain fatty

aci ds pajiénié alitbadtartsthialve M éradral, foseuldiH IU)),I,'(POf),L (EQ)EH, wherein

and sorbitan tallow fatty acid tries
F0 181 ethylsns; pase gEupr PShis s Bromyiess: %[%a@ueoﬁmi {izgnd m are

fn"élb{b%rsaﬂﬁ'afjmmﬁfé th@fetdde kIR of tlﬂ%gr’é@ bé irfthe surfactants Typical
t hoxyl at ed sorbltanfatt%b esters.
|

The
ﬁmamscarg ur¥iesch t?nﬁme@ka!b:f ta 4311y issfepraabeut 16 8?759 with average
Mér%e?%t@loﬁﬁam abouft 5@@%’ ?:Lo%gzi?’(bdqélndﬁﬂﬁﬂ%s tHreof,

ures ther eo nore preferably an al koxyl at ed
aI cohol and even nore preferably a 0812 al cohol

?%pgéi¥ls?g§$ﬁmsth%véﬁﬁéq 9 { 5to 12 noles of ethylene

e anount o , at | east one nonionic
surfactant, present in the conposi tions ranges from

ﬂﬁ&“cs)n@o%z L QAR NLBY) IR A, AL BRI 0 t ¥8! fzkAdm have

the same meanings as above.
"Reverse" Pluronic and Tetronic surfactants have the following general formulas:

Reverse Pluronic surfactants H(PO)n(EO),(PO)nH and Reverse Tetronic
surfactants [H(PO)n(EO)nlo—NCH.CHoN—[(EO),(PO)mH]2 wherein 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
23
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fromabout 0.2 to about 1 % by weight in the
conposition. 15 The conposition of the present

wonvew7iea al so contains d) at |east one PCT/EP2004/001348

phot0| nitiator. Swtable photoinitiators include, for

hﬁn f%ft?h%‘c'(;%é H:htBﬁ n@aln‘ﬁ%?éwéor&@rg%cg%te fand sorbitan

ogues as t ose cri
HﬁMTMEQCId ’wlesmrs i @then suaitabbe avrbdamester surigctardé aroluteesorbitan
gé@}én chj;ln%) rlg r%és:zwgll as polyethoxylated sorbitan fatty acid
Xsterbi s( a- hydr oxybenzyl ) - 9- phenyl acridine, 2,7-bis(a
20 acet oxybenzyl)-9-phenyl acri di ne,
2, 7-di net hyl - 9- (4- net hyl phenyl )acri di ne, 2,7-
di met Y- Sorpbieeyduafatiadt e preferabhi §él301‘éddfr6ﬂn alkoxylated alcohol

en 3, 4- di net hy| phenyl ) acri di ne,
zﬂﬁkﬁvxbf@&(‘é aﬁ%t%ﬁ§°4 O MPIHIES | theFeR noge (retegakly an alkoxylated
@lﬁdﬁbpﬁﬁd‘)ébér@ﬁ’rdré* bFéGFerably a Cg.1» alcohal ethoxylated with from about 5 to

7-di met h 4-di chl or op2henyl )acri di ne,
?2711@1'??{@( ﬁ%fuyLege O€<l4§‘ﬁbenzoyl phenyl Yacri di ne,
2, 7- bi s(2-chl orobenzoyl ) - 9- (2- chl orophenyl ) acri di ne, 2
25
( a- hydhexgmgublr efroblerity lepst-onst mphiodiq upeciaobheregehtidn the
(i 0 , .
SoHpPRot, Tyl o BEbRL00, 58 e Py et and more ypically
from ahaut 2, Ztoohhwt % byguelgbirlndmmybmbwimne,
2, 7- bi s(a- phenyl am nocar bonyl oxy- 3, 4-di m et hyl
benzyl)-9-(3,4- dinethyl phenyl)acridine and
2 7- leseé &o&gﬂs%hf@fl thé- predentxinvédhtion also contains d) at least one
yor o

RYIRTIRST o Sitabie, Blobinietcls e YOS Bahpy RestiaMibgoricine, o

angmwla@nehbefmd@g@s sbanagltnogmaasdnbed hﬁﬂJ sbe@zm 5,217,845,

et her ro et her, an
Bhiih i D bsmlRah e v Bskates Sxaamet WBich ik 2.7-
tiBefzoyl-OiFHeR hébmduh@n@? bls@ﬁﬁﬁﬂbxﬁeﬁ@ylpglp%ﬁ?lébndlﬁé‘d2 7-bis(a-

the |ike dr ogen abstraction-t

%a%et@xybejggyﬁ -B nylpﬁﬂ%nt%gr@me@yl-g-m methylphenyl)acndlne 2,7-

LR A one, 4-isopropy; )
Ui hélﬁg?aéﬂ?lhgne o e b Bkl Mg atiRelifibenzoy)-o-(3.4

diosindovon)eoiias et hy| t RifoRigtftpemiexy-trdgriutylbenzyl)-8-(4-tert-
X e!f)ﬁ@ HRN8ine2CLF- %W&Hﬂ@g&r % i C%E)r%%h%yl)acndmed 2.7 -dimethyl-0-

hox%aceto henone ropi enon

@-berspyEpyny Bcrigine oRy7- b12(21‘\@’11tbfy)bpmzqyi)tﬂa%ddnr@phanyi)acndme 2-

%x;—%o?%@{‘éa %FC%@?{E&I ?@%mﬁtﬁxl X Tk ( Fdrﬁ% XI;)acndlne nes 2,5-bis(4-tert-

dylgenzay)) 193(%tﬂrtbua/tpmenyibm;rld&e9 10 phenant ht,é+bés(@j7rdimethyl-9-

Sl beRI 29 B0E 1 AR e B0feh 0.

dinethyt es of pheemyl)acndlirer nor endt her e@f? blﬂsra-dilafetlw{@imiydewy-4'

| jr&:gﬁim | t | m-%gﬁghﬁ%p%gn)(léacndme) acyloins (e.g., benzoin, pivaloin,
o e ﬁk@)ﬁtdwb@w ety (e 9, tbdzr&bf rﬂfmethyl ether, benzoin ethyl ether,
2, 4-bis-tri chbhlgrorret

t?ﬁglzﬂlalxﬂo%eﬁ L apphﬁkq ﬁggf (?ketone compounds or monoketal
dbridaties tHer6dTl @ @Mefidtktyl, 6bériilbIeAByl4dimethyl ketal, and the like),

hydrogen abstraction-type initiators (e.g., xanthone, thioxanthone, 2-

isopropylthioxanthone,  4-isopropylthioxanthone,  2-chlorothioxanthone,  2-
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10 met hoxy) styryl phenyl -s-triazi ne,
2,4-bis-trichl oronethyl -6-(2-brono- 4-

warbhwaylsst yryl phenyl -s-tri azi ne, PCT/EP2004/001348

bi s(cycl opent adi enyl ) - bi s[ 2, 6-di -fl uoro-3-(pyrr-1-
%{%@@ﬂ@fﬂn‘iﬁ n%n' un’bfe?%ill,s[ 5 bg?écl)pﬂenone acetophfnones 2,2-

open adi eny uor o- 2- (pyr
ydidthbvarag efophemamiey iB-hydroxy-2-methylpropiophenone, 4-isopropyl-2-hydroxy-

4 S%ﬁ%’fﬂlﬁ%em Ad-enyl) 5R5S (213 GicRrofoREIIpRERYRE, OPNE Y his(N,N-
iimehyialiogbshasihenyhe,- bolyhti’cléardqﬁlhumsa (89, p9r1|0-dnthraqumone

k%g%ﬁge” ll&eh%&@?ﬁf gthﬁl armédr o °@¥hL% %ﬁl&c&o her%e) and the

'TFRbmé'cyllphos hine oxides, and the hke as well as mlxtures of any two or more
L4 (et hyl t hi o) phenyl ]- phol [ noLProgﬁrL
a g@ﬁfzyfugherdpﬁ@pﬁlgp 6ghQ{'@iq!m’uators include is- tnchloromethyl -6-(3-

&%Eg;@?girogggﬂgﬁﬂzénﬂgag%an | - one, 4-Bistivietiieromethyies-(Abromo-4-
aniﬁﬁxx)mhﬁﬁﬂlﬁﬂf@élﬁ@oyl di pheny! ph@sphisriEchigiamethyl-6-(3-bromo-4-

%étﬁo%styg\f/}’&”eﬂﬂ%{r%%g‘%) phenyl | - 2y gisQ%¥nidrdmdthl6- (2-bromo-4-

di et hyl t hi 0xant hone,
Mmethaxyetyihydhenlleschisznene, bis(cyclopentadienyl)- bis[2,6-di-fluoro-3-(pyrr-1-

&I)@HWA&%}}N Zp%%/thg'xg)égﬂtzggﬂzgcloRentadlenyl)bls[Z 6-difluoro-2-(pyrr-1-
M)pHenyijtlannpy, phigleydldpehtagienyd)iyis @, 3,48t Grpeptatiperaphenyltitanium,

Pt SRS R SR e g

Mdrméytwmﬂylnqh@nyloll@,t@m d2, mnﬂmihoxy-1 2-diphenylethan-1-one, 2-

yl 1y @hﬁﬂépﬁt m&%@yﬁg&ér@%grv am nobenzoatzedenzyl 2-

&@éthzlbhmwh 14~ﬂ¢brﬁﬁ@lhwbaamwp&aﬁama¢m 2- i saahydirody-2-methyl-1-

di net

@gﬁngprolpgg%r%inz 'at_ ﬁmeﬁyﬁ{eﬁzg}tllglpﬁgnﬁpt oé%ﬂ?n%ongmde 1-[4-(2-
%ye#b&?a&hoﬂy)ah@mp@ﬁﬁﬂbxm&né&h&lor -pidpanyicaidonyl ) oxi ne,  24-

benzoyl benzo

}g!ieglqﬁﬂwmx,a@mﬁyean? ﬁ@ﬁﬁgﬂ‘wtly@@r@p@e »p-1-chloro- 4-propoxythioxanthone,
& TR AL rﬂ@%‘i%&?‘l}%?ﬁé‘ﬁoneﬁ) te rt’IJ(’4 toBtagylgheRyih-2-hydroxy-2-

of oacet op he none ert
dhaihylpopaadednsphe éod%nm\@ﬂwwﬁawmw -2-methylpropan-i-one, 4-

%eﬁzﬂéﬁh%‘é{iﬂﬁx]}oﬁggfﬁﬁ/@%mﬂ@cetdocﬁ’ihﬁeﬂ%ﬁﬁmmoﬁéﬁgd(é acid, methyl 4-

zoat e

z+meihyiam®|snemte) 4,@8hli phéwimethyemingbenzapiger, n-butyl 4
h
s g S
dimethyle grhiobbémickisgt &,2-dmtleoxyeedtepharne25bexyl  B-methoxyethyl
2004({ 077153 P P2004/ 001 T |
SREiabh ot GRTTE P oRR TG e mset CoaR TG il o
béﬁmwimubat% Otl tO 0 atbow)lsb4l-%;duythy\lanﬁ)’mphanyl)kmmrm o p-
ou o abo in the
@%ﬁ‘ﬁgg W%CG@PEE%&| t P gbggy& gl‘%\?%aa?e&g@woﬂ%seme” -butyl-

RIS ta@étopnéhcﬁies odibéedoddeerone, @rfa-dichlofo- dqjﬁéﬁbﬁyﬁcstophenone
sel ected from dyes, at Iggst one ani

REPy f-Om eV GEARPE aaREs EOR ShIRBRIYE 4 4 Bpeengridazoiy dimer,
ARBbRoxPRetdpHRASAEd, ZRLINydreg VAKIShetafes hex-aminoalkylphenones,

and the like. Mixtures of two or more photoinitiators are preferred.
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i ke. 10 Exanpl es of dyes useful in the present
conposition include, but are not I|imted to, those

weueli/aziskal | e dye (2-di et hyl am no-4-(2, 2 di cyRAQO/EP2004/001348
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ethylene)- toluene) to provi de background absorption

for (] el

ot i i TP PRRbAC SEIESHORE Rt RBaPt B o BOREBRIOY ppjpaly renges
hfrgim abeiut @Ot it @bostulss by atedsht audmas tymttarﬂyeboﬁro ¢aombeut 1%
of her . es W th aggroprlate UV absorption 15 can al so

bRY Wl INHPg e0MPOSIIPN-sore ot her dyes are Victoria Pure

Bl ue FGA (d BaS| c Blue 81); Neozapon Fast Red BE (CI

Sol vent Red 122); Sudan Bl ue |1 Sol vent Bl ue 35
Vi ct or(P%\m?,%WP"ISG@?C@G“”QLi@i@? prq@@pw}vemm &8 Alsq nelude’ one or

4%%%)oom0[9n§éﬁfsalse|¥b@|de¥roﬁ10 C[y63555)lea§‘l/5‘bﬁémrﬁlﬂecﬂo%ﬂ%d acrylic

Neut r al Rhodam ne

(Qﬂgommmhesmﬁb@ramqt@see@immw (pdnptaﬁenety;ers T$rdvenje and the
i@, of 20 particular inportance when the conpositions

are used on structures having high reflecting

substrates. The anount of dye, if present the

COMpost i ' s . fr
about s, bl Byapbsdul AHREEpids B Bigbsiudh SRR puf re ot
alimitetd @o,1%toby s2h ueiltdile. dydg2abethyisiminosh42,af dichano ethylene)
sen | nventi refera cont.ain
DEREhaaihPUb JaefPbuRd eSheY (& By, c5E8RbmeRl Fesiaue
aadlyctmit egl ecmhmeﬁghtaee @nUValiginth |reﬂecteduﬁsppcxiau5nmy| highl seflecting
a of ty 30 nodi f . ed .
BITHES 5178 Pl e ostres s e Wl apoPrite, b Ebsorption
Cgé@}n/ éég% gg?/sgg 2I35£mpéao%f§wmé afher %@e}é’%&@%&ﬁd@%lue FGA (Cl
Frr b 6 NeBZaor-can)ird REGS! RebisThReR o naen Be Il C
oiléht By 135); Ve €van 3@ (Cr 49025)8 2P \BBRP 2B (CI 42535);
Crystal Violet (Cl 42555); Malachite Green (Cl 42000); Neuiral Red ( Cl 50040);
Rhodamine F B (Cl 45170); Rhodamine 6 GCN E xira (Cl 45160). The dyeis 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 about
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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5 where EO is ethylene oxide, PO is propyl ene oxide,
as is an integer froml to 10, R500 and Rsoo each may

woeodve7sane or different and each i ndependent PET/ERR®4/001348

Cl.10 al kyl; R200 is hydrogen or Cl-6 al kyl, and R300
and R400 each may Re the 10 sangyor different and each
i ndependent | y hydr'o¥8n or_ Cl1- 18 Ial kyl . the al kyl being
unsubstituted or subsNrt{Ried @t —¢Hast one nenber
sel ected fromthe By@up consi Stl ner S’J hal oal kyl, Cil-4
al koxyl , carboxyl, am no, hydroxyl, "aryl, sulfonyl,

al koxycar bonyl, am nocarbonyl; and wis an integer
froml to 10. The am ne acryl ic oligomer typically
has a mol ecul ar wei ght of ab®@k 200 to about 2, 000.
The 15 anmine acrylic oligomer can also contain

pol yal kyl ene oxi de nieties. Some exanpl es of

conmerci al ly avail :ﬂxiloeg a Onodifie acryl ate

ol i goners include Eberq b(4<5;—&1:CE!§ cryl (r) 83,
Ebecryl (r) 7100 (U% cal s,l Smyrfid, GA),

Laronmer (r) PO 77F (L‘ﬁ08946) Laﬁ%‘i’rer(r) PO 94 F (LR
8894), Laroner(r) LR 8956, Laroner(r) LR 8996 (BASF,
M. Adive, NJ), Actilane 584, Actilane 587, Actil ane
#RGreRDR(pMNecC pp AV M-(EDR.—a—dPO)si-oor of Akzo Nobel NV)
and CN501, CN502, CN550, CN551, CN371, CN381, CN383,
CN384, CN385 (Sartoner Conpany, Exton, PA). 27 WO

2004/ 077153 PCT/ EP2004/ 001 The am ne nodified
acrylic oligomer, wheRs Rdoe conposition,
typically ranges from about to about 20% by wei ght

and nore typically about 0.5 to about 10% by wei ght.
5 Exanpl es of solvents include, for exanple, a glycol
et herykigs IP@id ¥ByiBHE bxiis, P@tlb){dro;ﬁ},@de)s)ad:!@eaa isenhipteger from 1

[ I I |y t :
{1 0 e B0 Ry BOAP BNl TorER RBRITAnL e e igigRegcenty
%f@?{n iby; eﬁa,!a@ fs’ hﬁjr@géww enganllyenl R4 amd Rydo @toheﬁay be the
ene propyl ether, or diethylene
i enyifiestiend cachgngeRancerCRyWag b Girre Al D1 GRH being

ﬁ‘ﬁ‘su%tsmﬁ{ed‘:&l %95&# &d %fﬁ at %asﬂ%h@%erﬁ@bﬂ gsietied fidm the group
acet at e, pr op ene (ﬂ yyl nononet hyl et her acet at

@carsiﬁﬁngl @‘t églogl!w caERAt eaMifop WIroxyh ek esulfonyl
fs a S
Q’R&@?}eqoﬁgﬁcoxy g%aerﬁar‘?n %’?@e%y ﬁg lgfriyagﬁgwgfga?bggyl -g%] amine

adrylid giigolrer $ypitelladaethyblenelar weighbpf dhau gPBde abplf 2,000. The
g g\%yl §r[\}ﬁ%g}llﬁ8r91|e aﬁcgltsgt &%rhé\ﬁ ;I'xg]% )?éﬁ(e QﬁLJéOWA|€t¥e%S Some

@taﬁqﬂéﬁtoé comrderetdnyl a\/a+ldatyel rapwiye pnogified aﬁoeylatg adlyokearg rieclude

EecNEn i EErTabL e, R ©7 o YURH Nentiat Sisifina, A,
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, CNS550,
CN551, CN371, CN381, CN383, CN384, CN385 (Sartomer Company, Exton, PA).
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ester such as nethyl 3-nethoxypropionate, ethyl
3- et hoxypropi onate, ethyl 2- hyd roxy-2-methyl prop

woam4ares3or et hyl et hoxypropi onate; a ket one PCT/EP2004/001348

derivative such as mathyl et hyl ketone, acetyl

acet opg, §r¥‘ﬁ| ORBakEE NSy cC Xk O%E%X%%He se F in_the composition,
et her LU

hept anone; 'a Setone rivative
|tﬁmeﬂllgrreng¢$fmml atroué Oty to aitdtélzo%lbgz@vd@ttmrd mboohypically about

ti uch a acetol or diacetone al cohol;
%t o%éoé’\{gg(?%b ﬁhtyrol actone; an am de derivative
such as di net hyI acet am de or di nmet hyl f or mam de,

22: \S}gh@ Pes q%é&grétgzyg%&fe o 40P E%@gag{:gl eﬁher derivative such as
teYrWl Q:éllds\bl\/eaﬁ%‘ﬁ/l fcémﬂ;‘oﬂ*éo Eio;ﬁ%nbcglyfﬂw bﬁon%ﬂ?étﬂiw ether, diethylene

ght. 25 Exanpl es of sion pronoters include

@éﬁ@bmqnamfyl aﬁﬁ*@?rbé’iﬁé’&\t'?"'eaﬂb'lcél ”U’é‘PP%{{ ethes, g@éwyégne glycol
CRHORY Wétﬁ@r"‘é%leﬁé@flfcol RhSsy l@%@mr%tﬁflleﬁ§@E@delﬁ‘\émyﬁether A

derivatives$ ound in Un| ted States Patent
A Jdgepl g8Ter ostRi| dariyative S@t‘aﬁiﬁ)ﬁﬁ‘yl ©¢”Q§9Wésﬁ(‘6ifﬁf9,r @ﬁBTYérJ%"OSOWe

IRELHISr B A)S/ Sdéllﬁbéfl%nglﬂ :geét%{éa@aﬂq%xﬁgkén&cg as ethyl

or gandsi | S uc or exa
anelatey anbigyll 2oetate reoh al&/IIacetaﬁe mexydﬁss pCHamﬂle Acids such as
0 el al iGh
PGS R oAo R AP SNH Thle gl evine
lglyeok dadcettat,e dﬂderopylene glycol diacetate; and hydroxy carboxylates such as

D95 L SR R TS LR RS R oot

heidné amencwbh ds) mathahpyrayite @y | dthiyl @yhmy@ I drﬁﬂl&ox;&bartﬁﬁ(yllc acid

V\lﬁ)tleﬁgsglﬁ 8@7,?7%1?5 ?{MC%/ Epécig)%ﬁlfé))?ol%ae ethyl 3-ethoxypropionate, ethyl 2-
hdifoR erﬁ@wlbrdpﬁimyét h@ﬂ@letﬁo%ybhﬁiidl@té’sa katbndtdedivaive such
di met hy| gl L?{ﬁal den) propy

RE PR § Y iEIREEr @,99 M @Pﬁ@ﬂﬁowgpp%ﬁénorﬁ cyclohexanone or 2-

AghBALE eL i blohk kI Rialid§ uc® 2@ Miacetone alcohol methyl e ther; a
|nopropylnethyldlethoxy5|lane 3-

5ﬁpﬁ@@lqp§pl @grﬁ@ﬂﬁ?p@ph@@y@qqt@ﬁg diacetone alcohol; lactones such as
gutg MLPT GROX Y )i d% 3-f&ri0BEY | shcR  as  dimethylacetamide  or

trimet hoxyS| ane,

amﬁiml nenexitearanianis.opyd yoiKiums Hugeh | die, amioynBof solveni(s),
d 0
e 0K Kol BB, SREL R Shoyt 20 t0 bout 0% by

wn@bthylan1nonethy|)phenethy|tr|nethoxysilane, 3-

gl yci doxypr opyl ti net hoxysi | ane,

nmet hacryl oxypr opyl t ri met hoxysi | ane,

phenybtamsed oky dhésiorep r@nainfmlomheiaybenzntrazbkexalsd lbanegtriazole

e Y- cyc ohe thy oxysi | : .
éerﬁéfmﬁ sglf:@ i%p% ?zho %ry I?eé(méxam 128" 6f'B&nhzotriazole
&erivﬁhvés @thhse)Sodlrme Urﬁﬁed States Patent No. 4,428,987. Additional
tetr tg ﬂlw nyi dIS r? . " .
examp es of “adhesion promo ers lnc ude amides such as diisopropylacetamide
and organosilane m aterials 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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Exanpl es of suitable | eveling agents include
surfactants such as fluorinated surfactants including

woOl20mr0azisBi cone- based non-ionic surface acti verPagaERr2004/001348

(Megafac 15 R 08, a product by Daini ppon | nk Chem cal

Bnihonfd5inaidlyAaRe ,{’afﬂ ifSbropHe ﬁ%ggsﬁﬁﬂesﬁft.gaﬁ&@éhﬁ N-(1,3-

uori na ene
f dimethyhaustidergl lgrbpyé@nnaes NFgémwb&»at@ow@pmlmﬁmqye@ne 11-

el BAa A ) o

aémmbprb%ymhbmpl@tmgzﬁlahaw ng froma3- @bmmtno@rdmxﬁbﬁ,atdlmethyl-1-

quorine,s ttac s .ei.ther an al bi
OXPRENF °>9oﬁ' w% "B?@l%a{ m'%%%or?%?msmm ighe, bis  3-
a(mﬂéthé% @oghﬁpﬁd@n@le%draaﬂm@semﬁetmsky%wmotswui%ﬂeylenetnamme
radi cal aving from about to about 4 carbons, R2

eliefeget 'WWB@W'EPG”%W'W@“%W?”%appl ng group 3-

@X&l tﬁ‘f*iéih’éxybllérfé about 3 Caﬁﬁﬂ%ryl&%hﬁﬂ'ft%@ﬂb&ysuane
drocar bon noi ety n‘grl sing from about to ab

ZZ‘Q”M%HIQIHWV@”WW@ d:aarmm pnyHtnighexysianeyr dirf3: 4-¢ﬁp>sy-cyclohexyl)
c

P ERRP SR, 1o ok e R ol vinyitighiorosiane;

sandseiramethyldiwoyidisifezaneég commercial ly 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 om BixBowlesaofcufbhle levelisy aferds indule KEfa¢BDts Fichdaslfluorinated

N Y T T

|R08) iangpradectt byaDeiniget Wik hChéraical eSceht Additional nonlimiting

ositions h aret I ca res [ n_anmpunt .
‘%y"gqcem ety o gis: e aisela R EPoafyffie HRpRlornate
181 estehd. Repreyanatios sirlcilfestior tkestopbindyyaregingint beldw:

The prepared photoresist conposition solution can be
applied to a substrate by any conventional nethod
used in the photoresi gR@;b)Rncl udi ng ¢i)ppi ng,
sprayi ng, whirling and Spl n coating. Wen spin
coating, for exanple, Rt OGEYRet sol uti 67 can be
adjusted with respect to the percentage of solids
content, in order to provide coatlng of the desired

t hi ckWasEs Rgu@@@?@lrtaq&owaiéoléfﬁ dpiahsth 81@@% ﬁﬁ%thavmg from
S 650800 3 DRl sl SO i ot o
whidht wden preseoh haEtfwns ab@utthwg@b@ﬁ 10cesireons ashPe represents an
%’@ge?' ggblcgll r%&ﬁﬂg/u@rﬁ%goﬂt' £l ooul A PAHORE N SthelBYhydrogen or

coat
a small alkyl capping group having from about 1 to about 3 carbons. Rz represents

a hydrocarbon moiety comprising from about 2 to about 22 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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antireflective coating. 15 The photoresi st conposition
solution is then coated onto the substrate, and the

weubsHoratse i s treated at a tenperature from ab8qu/EP2i04/001348

10

15

20

25

30

to about 150C for from about 3 0 seconds to about 600
secondgnen leva.ngf?&ﬁenk@ta?e Uskd fdth fl’feogfe%_?ﬂplébmf)gm ibhs, they are

about 90 m nute a convection ove
t tppaflnprasent incan meraunt sangingtromdabaut 0dQfeto alwout ddbhiby weight,

t I b, - t he

o E PREEED AP ot Lo MR SR BTRRIAR, 107 ¢ ner

degradation of the solid conponents. In general one

desir to mni 81 Zﬁ tt he. S&oncent rtatl ongﬁf sol vents r] q

the abd¥e RTEHHIER aPUPIRreSS SRR, SOURIR0CLRY B¢ Fpplied to a

Ssﬂﬂﬁ@fd bl bb(y adohvertionBE nsethyEnised hiav thee \prprédisid agNthcluding
coatin otores st, conpositjon, on the order of

a%'BB't”QﬁPr )5'”9:2"3 ﬁllr@r SRIR Cogt1% KSR SPiLReAling. i example, the

Stelart 6alLBon bah Be RIGRIsRI With psEpREl IHBIAE peR@ntRIBIET il Bontent, in
25 is from about 95C to abgéiu%b 120C. F%e treatnment is

cHHBU R RIOViAE |0aling af e @asiredniickBesy. Gveydhe tyrsrefaapinning

8ntr Bliizkl VAl thé‘%‘nﬂﬁ]nﬁ 'df atﬂ'ﬁe AlbRel efépecﬁétéﬂirﬁuﬁ% Process.
time selection depends on égotor esi st properti

dewiabied syhstraies ir@pde put W@lt |hml tchsueiyungiatsnas Ugegsten, gold,
a&%g%ﬂ% aﬁlét‘z %ha atkePat reErst m-gg%lébok?é t&¥led over an
substrate can t

I magew s exbosed t0 act
randireftective cestigg. uI traviolet 30 rad| ation, at a
wavel engt h of from about 300 nmto about 500 nm
X-ray, electron beam ion beamor |aser radiation, in
any d8semddtqesisterampgsitiodspidiobys thed afateds antbabé substrate, and

TR0 iRe HeR eeipeatoGafbnuns PO Gl achia BpuBerc or from

agbioubBaldeyoids ubpeudt oD t@:oad@(mlt a@expprie e rS‘eICtml@h abouti5to

baki eat treat eveI o ment

PRS0 FlinlE8 i GRAMTTRD oenTBi E e AT epenLis selected in
dp@ertto k6dice 1B EonBERralioa e FedMival fsb@@ht%bﬁlilﬁe bR8Eerdsist, while not
about 130C. The hea In%@paéo be conducted for from

LeHsIPg sgbstaptial derpi! 46 rpofihg folid compgnagise In general, one

RIcsfréy f&b'rbf nfnﬁ:@éntﬁ@%céﬁréi%ﬁoﬂﬂj%ﬁlé’nt@bé}#ﬂ 190 a%%%’r’cg%perature
on a | ate or about to about m nut es

é@ﬁ%%'ih'%?@%?@d Uﬂ’a‘é%@%@ﬂy phet tﬁ\e@ﬁl@miscweewaporated and &
HbSid 6? ﬁﬁotéFe%ls@%\Sﬁ{d&ﬁgnt Bn rtﬁ@‘b‘f&eri B@abélﬂe?@’?bSQ% microns in

areas by imrersion in devel opi ng sol ution

ducEIespegmanssen dye Sllbﬁt@é@/elrb@ PEREp eoriznglimanicdhe temperature
‘?Sf)*rblﬁ‘ll éBbuE)@S% & epal o8l tﬂﬁ@ﬁe n%nt%@&??&&teqbfﬁ%t\i,{ége rate of

trogen burst agitation. Pt ates are a
’Qbam@‘r@fl solvant rérao'dab\becopes relatindly insignifisbint. h&he temperature and

g&%;%ﬁ&%ﬁtdeﬁg%é 889 tﬁ@ﬁhgtiorc’gs%t\b(?gpgr{ié’ﬂég%djwmo&see‘?, 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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Devel opers include aqueous sol utions of anmoni um or
al kali netal hydroxides. One preferred devel oper is

wanoagaeiess sol ution of tetramethyl amoni um 1BCT/EP2004/001348

hydr oxi de. After renpval of the patterned substrate

fromt gﬁgtglegfgt ns%ﬁbgm’be &y t&%anﬁttaﬁgﬁbtsgre second

opti ona oSt -devel op at treatnent o
i pakirpoe hebh éreatmaerit fypfereadémveddporerdndThuch éplig temperatures may

S TRDE R RC e EBEL 15 B AR SRR srg B e 700 o
cgbaut @801Gk Thg hebtiidmay teatdndgctad dorsfodra tabatie3® sbeomdstte about
B2l bRt Ry Boa el SRR pS PFGRRee on
Fotipge BEEIORB0aD abpuiofBiRimgeShdcdivietiich e\@n.

conpositions of the present invention. These exanpl es
are not intended, however, to limt or restrict the

scope 19 EXRdskdURBdredstidbatdly siiestrates arRddedsel Pterhbve the
construed as providing conditions, paranmeters or

wlexpeseshpiass MtMBsIan: in 2 AeyelerbBuEAINIANy O AeviHeRrad Py spray
e 04. €
AR P Thd URRENTE, i8S, sBleA e rarmole. o
anitsegarablingt syiraliony ek bubsithtemaleer aligyrdoler feapain in the d eveloper
g ured 3 f n e
AL 5 e NESPRAR g ARl AR b HR6 orcee
i Delietayteesl inchate adpeeocus dmiutiohs aafdinbinoniuof ot Akkali metal hydroxides.

nstj s t.criti | t _

SR tihe REPE o groush ol B8 setpraetng, gmmonium

dyopoddd. | After remorakbofthe patterned| sabsais feore the déesloming solution,
" as

Table 1. The, amoupnts,listed jn Table ar e is" .(as
DRuTabioralE 3T R phstideveloBmeRP heartrelep (i ke 16 forease
gﬁg/@@%ﬁﬁ?%és\éﬁﬁdnd @h@ﬁi@d”%@ista?\lbe:&@ p%@ﬁ%é@?ﬂgg%cessing. The
various fornul ations, described ..

ORI RN L e B 1o GoBPEie B Pl PLaag bakdgg of the
‘ceefiny &md REbSRME &%@owfthéaébat@fse softeéfIAG t pAikiERY VRS hardening
not 100% wt. Table 1 Ex.1 Ex. Ex. 3 Ex.4 Ex. 5 Ex. 6
[PXOCEBS. Conponent % % % % % % % SB404 76.62 71.54

76.80 71.78 71.15 71.15 76.71 SR-268 13.88 13.48

13.91 13.52 13.41 13.41 13.9 CBT 0.18 0.19 0.18 0.18
CN371Toe dellayvisa Ipegificosgmpes provida itusgptions gadbe enethpds of

:!Jrgoq.xc%gsgn&uﬂl?zir?g é&mﬁoﬁ@or‘?s &Ptk 6l%sent 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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| TX 0.27 0.61 0.17 0.61 0.61 0.61 0.17 Kalle Gline
Dye 0.02 0.05 0.02 0.05 0.05 0.05 0.02 Iconol TDA 9
w0 .2804/007135 0.37 0.35 0.35 0.35 0.49 Megaf ac RBBTES2MN/001348
0.12 0.07 0.15 0.07 0.07 0.07 0.15 AP 115 4.96
N;aNo Db Ifsmm&lbdsmtﬂm&ﬁel%ﬁarﬂlsawged é@l%éblé—% Qelé'y@ including
PEJVE 98599600595595598
Cg“’% Rergentaggof %P%‘GNel"Gtaaqonf%'eObW%OOthOf/@@/too

100. 00 100.00 100.00 100.01 5 Table 2 -Conponent
Aromatic Acid Acrylate Half Ester (55%Active in

PGVEA)  SB404 (Sartoner) SR- A8¥e Tet r aet hyl ene d ycol
' (Qnrtn by 1 OFFX. Zar e bzt i gbobe (GN3F1 | Ex.7

[ 4 ¥
hEeARSNe i i ed acri¥ic o fgonmer% (Sarit%ner) | % % %

DSBARRY| .| [ 4- (et hTA-62hi o)'dHeny6-89- notRol | Nopisopam-16- | 76.71

HhAR-268 ¢ nnmlr e 007 [13£8 pEciBal jt 43)91 13.52 13.41 13.41 13.9

€BDr opyl t hi oxant hbh#8 Kall 089 G[10.18e e Dye |l conol| TDA |0.18

OCN#Tildecyl  al cohol | @8hax)y0.8dt e |(0BZ(r )| (EASF)| 0.81  |0.81 | 0.87
Fra96v 8897 | con nodi F1-8d ritani|d42ur fl@ctant |(228i nil@@on | 142

| 8% Megafac RO8 (10028 (dfiany)0.1790%0M&dt | ve 0.61 PEB1 0.17

Kﬂﬁﬁr“ﬂﬂDm\I ution)! 0.8 oA | af92adH@50n prodi¥ot er0.05 0.02

(lsh TRAY ve | n PCGNFS? (Si0.35cor 0.3AP119.3Res0U08s) | 0.35 | 049
Negafer RE&(9P%) | acet |Mhi2de [9.07N- [N0i1§0 @.07acet|@irde [ 0Bz | 0.15

YE1510% Dye (10%|active in PEVE) P Propyl ene | 4.96

Nﬂﬂqsopwavlm&etawdehpr (Dow Chemlcal) |PGVEA RSPyl ene

Z4yel10%et hyl ethdr aceflate ([D@W2Chenical) |The résist |02

2 es (FY 1 to |F500 7) 588re|$98n ¢680ed QPt9d t 6.95 5.98
AMEfce of a coppeék0p| a¥dd 4' 04P| i céA9waf ¢#.820 a0.36

tRfeEkness of 60 prm'Ahe0 HARGE Af100I0POCTWI0 1( 100.00 | 100.00 | 100.01

Table 2
Component Name
Aromatic Acid Acrylate Half Ester (55% Active in PGMEA)
SB404 (Sartomer)
SR-268 Tetraethylene Glycol Diacrylate (Sartomer)
CBT Carboxy benzotriazole
CN371 Amine modified acrylic oligomer (Sartomer)
2-methyl-1-[4-(methylthio)pheny}-2-morpholinopropan-i-one
Irgacure 207 (Ciba Specialty)
ITX Isopropylthioxanthone
Kalle G-line Dye Dye
Iconol TDA 9 Tridecyl alcohol ethoxylate (9EQ) (BASF)
Fluorosilicon modified nonionic surfactant (Dainippon Ink
Megafac R08 (90%) Company) (90% Active in PGME prepared solution)
Organosilane adhesion promoter (10% Active in PGMEA) (Silicon
AP115 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 ym and baked at 110°C for 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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10 mnutes to drive out the solvents. The wafer was
exposed with a Perkin Elnmer 340 aligner at energy of

woQ4H00Ge)/ cn2. The devel opnent was carri ed OBCTAEPR2(94/001348

32 WO 2004/ 077153 PCT/ EP2004/ 001348 0. 261N aqueous

sol ution of tetranet moni um hydr oxi 3
SeesauGawe ek o rols BTETOHREMPUL Y, AP po seconds
gﬁﬂglers?.s ofriat dVRiopekieRBistevibiRtE bod resoliophtiepnodavielmpment,
nd no thermal flow when heate

t 20C . Sim.
rsdraight orafihepad ngéh@r%élp@/dwmge@t%g]fg)gggs .:jglgﬂérsn(egults would
o 8>t<;9eec‘(é?d QRRA et dRsbufEaERAWErel abvdofuamtisa buffered 0.12N

ution of potassium hydroxi de (3X60 seconds
maiebes solutien &f batessilBUnydogen (B8R §6eONKis| Ritdds)opr @ buffered
REhE] SR e g P R 0ge PISH febnad PEddee). v
descri bes the present invention. Additionally, the
di scl qsurg sh . descrd .
erboc R RESHAIBTIr e pehlert MErsantid debibes the
i ;ifreé@wttipvé]ﬁioundeldslltionaﬂw Hhe dismosune eiomsnand desprbgse only the
0 se in _various ofher.co tj.ons, A I0RS ;
NG R A "avae&ﬁ%ﬁib%f i hnz}l%@ébgeorgw\)e’ 1Pis to be
Ricfstead i shavibvention tileapablpeofolise ire vammenoihee combinations,
concept. as expressed herei Cco nsurate wt he .. s
e R R AT  ARGT GRS AT 18 RRPTOIE B KT ISes e iétigns witin
[18é Q¥ERE ofife inV&stivécoptbpdasrenpresstas herelre cohemensuadio weith the
are further intended to explain best rmgciﬁ krllovvn of The
@bave i teaaanen eandoieribe ofkihrRl *BOWIRER Ot r EiRia | W

'etrﬁ%ﬂd?ﬁméﬁn% dedchiidd hér%ina‘bB@% IR fliHeP Inte Ad&dI € exBIin best modes
ot her, e

odiments and with the various nmiléél cation -
koquirdprasliangeingdnYarianzancaisptabi PBRE Skilers it ait e utize
!th%( ﬂ‘ﬂ%’ngcﬂn ir‘ﬁ%ﬁéﬁ, dirghd, hflfadirdSsie Binat Wighi hed vBSdus m odifications
i'ntended to

Im't the invention to the form discl osed
eq@ied, byAthsoparfioulat applicefiereaicdsashal therBveligandderordingly, the

ST BSORRY s B % HUEr R PSR g oo
d & rintedded) thainthes iappemdeasb eiaims i bgy:coastrged to include alternative

phat opol yneri zabl e conmpound contai ni ng at | east two
;’f’é’ﬂ’c?é’ﬁ?e')ﬁﬁhsat urated groups; 5 b) at |east one

et hyl eni cal | y unsat urat ed phot opol yneri zabl e

pol yal kyl ene oxi de hydrophilic nononer;
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c) at least one nonionic surfactant; and d) at |east
one photoinitiator. 10 2. The conposition of claim1l

wohewn@nist or a), the pendant unsaturated gr oupBCTAP2004/001348

ethyl enic groups. 3. The conposition of claim2
r&li:a) is a conpound selected fromthe group

consisting of (i) a conpound having the fornula 15 R1

Rba [ M ca@mpasilion ¢omprising:1 f 40 R2 6a (r)~ (r) ~(r)

S oyt P o TR

smsemretrédfgromps;he group consi sting of hydrogen, Cl1-50
kyl , -20 2 ryl . Cl1-20 al karyl, Cl1-20 aralkyl,
Y o3 fegiskone 8yRatel wef R fed Eatoroaizapfe Soykviene
ap@@hwromllcm@mmer and hal ogen, the Cl1-50 al kyl,
C(; ? Cl- 20 al kar Cl-20 aral kyl, Ci1-10
#H'kox ‘3@3{ qie E%P'B‘éﬁkﬂjfgda'ﬁn@’@ 20 al kenyl bei ng
W)subst it &6k Potoipiifori t ut ed by one or nore C3.12
cycl oal kyl, cyano, Cl.5 al kyl, Cl1-6 al koxy, C6-20
aryl oxy, Cl 20 aral kyl oxy, 2, 3 epoxy propyl, hydroxyl,
ha f
A ;rglaﬁ;gn%bemeﬁ of gglrrﬁ Wh%gegﬁacﬁfé)eﬂe ggﬂ%ﬁﬂﬁsﬁf&é@d groups
@1e ethynkagreups.Cl- 20 ar al kyl, C3. 18 cycl oal kyI C2- 20
al kenyl, cyano, 2, 3-epoxy propyl, and halogen, t he
Cl-50 al kyl, C6.20 aryl, Cl.20 al karyl, Cl1-20 aralkyl,
@3 18Tb9©bm@bki§ibn of cdaich Z¥hetkimbkisrsytorbpourg selected from the

PRiraRt Sy Bl SR R e b cony . G620

aryloxy, Cl- 20 aral kyl oxy, 2, 3-epoxy propyl,

hy ; 34 WO 2004/ 077153

P sane |or
e belleetfddo

th . 0 al kyl ,

C6. O ary r&l ng 18

cycl oal kyl , an oxy.gkylated 5
gr oup contalnlng from2 to 4 carbon atons in each
oxyal kyl at ed group, which

wherein Ry and R, may be the same or different and each may
independently be selected from the group consisting of hydrogen, Cq.5p alkyl, Cs.20
aryl, Ci20 alkaryl, Cizo aralkyl, Ci.io alkoxy, Cas.ig cycloalkyl, Ca.zo alkenyl, 2,3-
epoxy propyl, cyano, and halogen, the Ci.s0 alkyl, Cg.20 arvi, Ci20 alkaryl, Ci.20
aralkyl, C1.10 alkoxy, Cas.ig cycloalkyl, and C,.po alkenyl being unsubstituted or
substituted by one or more Ca.i2 cycloalkyl, cyano, Ci.5 alkyl, Cis alkoxy, Ce-20
aryloxy, C1.20 aralkyloxy, 2,3-epoxy propyl, hydroxyl, or halogen groups;

Rs is selected from the group consisting of hydrogen, Ci.so alkyl, Cg-20 aryl,
Ci.20 alkaryl, C1.20 aralkyl, Cs.1g cycloalkyl, Cz.5 alkenyl, cyano, 2,3-epoxy propyl,
and halogen, the C4.50 alkyl, Cs.20 aryl, C.o0 alkaryl, C19 aralkyl, Cs.15 cycloalkyl,
and Ca-2 alkenyl being unsubstituted or substituted by one or more Cs.12
cycloalkyl, cyano, C4.5 alkyl, C1.5 alkoxy, Ce-20 aryloxy, C1-2 aralkyloxy, 2,3-epoxy
propyl, hydroxyl, or halogen groups;
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group may be of 1 to 20 repeating units and which
termnates with hydrogen or C1L. 4 alkyl, X and

wo RaHAY 118 =0) - OR7, where R7 is sel ected from RgUESY®N001348
C1-50 alkyl, C6.20 aryl, C1.20 al karyl, C1-20
aral kyl, C2-20 al kenyl, C5-50 carbocyclic ring,
NR7aR7b, 2, 3-epoxy propyl, n is a whole nunber fromO
to 3, thﬁa,@md%saahawbe th[eﬁs@f@em diffeyént andl. @@:hahayamdependently

B B3-ALR N i TrobB BB Y b BB f B CRY ks R Cozo ar

ubs alkant,ed, Aayaralky-l %1modnam€§d ](Zzzayau«ieml kwlogeay an@xyalkylated
(0)'¢ 06, 20 ar X - 20 .

&r%n(we}ﬁiﬁ'ﬁgz? airoa e SStian Stofis o gaeh VeyKyiaieg Rup, which

mcmay 8@ 1ab 2B7rap@étmgﬁ§ms %hﬁ wmﬂﬂ!éﬁ’ﬁm@fﬁé Vit igdregemor Cs.

1.20 alkyl and X is -
u@H@mQAﬁQr)e-QRnther%Rg inpelested fraAvemgen, Crso

%ﬁy&l@g}’;’% é?r%n%ﬁz 'éﬂgar%l 01% Bilé'lkﬁ} @§ 5OhtkEhYRL &3 d8rbocyclic ring,
Nﬁiaalﬁzm@qp(oxm)pr@qmz)%wol%@meemqmu G5 ta3y theearsodkyl, Ce-20
?‘Fﬁl Va%%ll@r ?Q,t?raﬂ;%lnt 483!:@&?{'}@ @Qfo %W(eﬂifl}’@hglds% 8&tbocyclic

I ve al nin
ano @@lngrur@abﬁltuiﬁyi|oa|su!9$tatut@d bgrcmppr ngrecPe-1g cydlpalikily cyano, Cis

Sl G GRGEPGR5 B, G5 Bty 3G ol diveligny, or

balogmgmuph,eeee:hmf(ma end Iwgamgedepﬁndemtlﬁhmrbgen oRC120i &Kyl and

b R
R oREon R of Bt = oC e Mt K¢ T §5 S8dietatrom the
gid(?]ol 25 cBﬁsngmb Rga magf be lthe—@gnfﬂne#Oel-lr-]@@é@)enC(ma)sl:CHg,
e ndepende ected fromthe grou
o a@?.lh@f—o ‘ﬁé&?@é@ﬁz P o) kyl, ©6.20 ar3|, &1 20 and
afmmk l11-—(1310290?’—@&}@;0@.v&lﬁ’erémhﬁiﬁbkmbar 62 bHhched divalent
enyl, cyano, 2,3-epoxy pr , ogen .an
Baralens HooeoxBakUrg) cerbBmBNErAT COLEIAY Hopn2 e 4 carbon
£1bnaQn @ash b¥lalk@tetOgralis anbith grdif dy b8 Gf ﬁzto%@ﬂe‘ééétlﬁ‘)@ units;

bei ng unsubstituted or substituted by one or
B8 - (TPhaY\kyRi—¥yzfgch of V¥ agd M,apre |@(1quar51|egagy(§elected from

PO et SRR o oL B OB b, o

PEEP200d OO E3280, WS R0 Wdﬁ@«%lr@'r@mn@tkyl s

copol yrmeri zable with noieties found in [ ]j, [ 1k, [

]e, and/or [ ]t, including those noieties identified
Raris hyqgrpger] of] 1sﬁ|k}/le and/or [ Jt; andj, k, e, t,

and z are each whol e nunbers such that the sum of j,

k, e, t, and z ranges fromabout 2 to about 20, Wit h

j an cR5landaR& nizei reythecpaaie oroditieregr @t eacht inay be mdependently

selected from the group consisting of hydrogen, Ci.5 alkyl, Cs.20 aryl, Cq.z0 alkaryl,
C1-20 aralkyl, Cs.1g cycloalkyl, Cz.20 alkenyl, cyano, 2,3-epoxy propyl, halogen and
carboxy, the Ci.50 alkyl, Ce.20 aryl, C1.1g alkaryl, C4z0 aralkyl, Cz.29 alkenyl, and Cs.
12 cycloalkyl being unsubstituted or substituted by one or more Cs.42 cycloalkyl,
cyano, Cq.5 alkyl, C1.s alkoxy, Cg.20 aryloxy, Cq.o0 aralkyloxy, 2,3-epoxy propyl,
hydroxyl, or halogen groups; and
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51, and z, e and/or t may be zero; (ii) a conpound
having the formula OHCH O g 10 where g is an

wonvagerisef 3 to 10 and X is as descri bed aboveCcTamreno4/001348

(iii) a conpound having the fornula R14 R15 X f 15

wh f t f 3 - R1 ,
the. SBd®8p diarPerREAE P bReisatl VHEEDENAS AT BT 31 3o
Elieeﬁl‘icﬂgr rRdliReEn ﬂr@u@ M@tﬁiessltlemtﬂledffohwd][,@gﬁn Rpand/or [ Iy

20 al kyl, the Cl bei n stltut

S0B 4 bRy S EaTT WP PR S8 BB RS o et d, and =

f-%‘g%s&ﬁdﬁ labo@ 2 RPARARPOINAHPSind ANGho bén@éq@éﬁ&@ lor lgeshter than
. The conposition of claim3 wherein a) is

d oambz.reiad/pr tinay ke ze®; hydrogen and R2 is C6.20 aryl

unsubstituted or substituted by one or nore C3_12

cycl oal kyl, Cl- 6 al koxy, 2, 3-epoxy propyl, hydroxyl,

Gi)anmmpelng havioglthe farmiildl ogen groups; R5a is 36 WO

2004/ 077153 PCT/ EP2004/ 001348 hydrogen; R6a is

hydrogen; R3 is hydrogen; R4 in is -(CH2)n-C(=0 -OR7,

where R7 is hydrogen, g‘de@ S O— R5 i s hydrogen; R6

inis X where Xis -C(=Q) lé" e RIO is

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

Is hydrogen; e and t ar| “zero, and z is

zero. 5 5. The conpositi im3 wherein a) is

compound (i) and Rl is hydrggen hd R2 is C6_20 aryl

unsubstituted or substit e or nore C3_12

cycl oal kyl, Cl- 6 al koxyj, y propyl, hydroxyl,

cyano, Cl1.5 al kyl, or hdl og¥n groups; Rba is

hydrogen; R6a is hydrogen; R3 is hy®irogen; R4 inis

-(CH2) C(=0-0OR7, vvhere 10 R7 is hydrogen and n is O;

R5 is hydrogen; inis Xwhere Xis - )b-Rio

wher ewkag g i ancmiﬁsz@t @5-3do=1) ay ﬁi@?sf@ﬁ@:”bﬁﬂf P¥E;ANED

al kyl ene, R12 is

(iii) a compound having the formula

where f is an integer of 3 to 10; Ry and Rys may be the same or different
and each may independently be selected from the group consisting of hydrogen
and Ci.20 alkyl, the Cy alkyl being unsubstituted or substituted by one or more
Ca.12 cycloalkyl, cyano, Cq5 alkyl, or halogen groups; and X is as described above.

4, The composition of claim 3 wherein a) is compound (i) and R4 is hydrogen
and Rz is Cg.20 aryl unsubstituted or substituted by one or more Cs.q2 cycloalkyl, Ci.

s alkoxy, 2,3-epoxy propyl, hydroxyl, cyano, Ci.5 alkyl, or halogen groups; Rsa is
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hydr ogen; each of e, t and z are not zero; and R40 is
RBRE CC I I R4. R 15 where R3in [ ]z and R5 in

WO 2po4/0are3hydrogen, R4 in [ ]z is -(CH2) C(=OpcORP2004/001348

where R7 is hydrogen, nis 0; R6 in
g

[ 1gis |

- "-C(=0) - ORY er 7 LS. &1- S |t die
BYSIE0%; SialoRyToun T P LYot S p ok PR where
ﬂ738 m"ﬂyard@égraegm nais O,SR5C|9rmdmgdn( R} IIaHHjXRghQI'S )h}ﬂ?“’—G%@#@)—Rm
an is -20_ary st i tuted, or substitut ,
M@féﬁ?%?e—&:%m EFUCS%I%BVT ] )-—%é%aﬂ%m&/,a ?,2 q@ﬂ%ﬁ&z Riz is
By@iRGen; &¥AE @XM eadittiferoCdndzad Ketb, or hal ogen
groups; Rya is hydrogen; R6a is hydrogen; R3 is
hydrogen; R4 inis -(CH2) C(=0)-OR7, where 25 R7 is

dro ) B i . I H iy V‘@ ro
?(’yis ?@?98@%%@0!1%%@6%%1\% irgi‘}ﬁdé)qg%mp'gﬁnd'b) ahd R VI8 @H8rogen
aad Reds Cs any) urtuRs ity tediar subgtituted by ane @l gtedprerz craloalkyl, Cq.
[ d : a e a - i
ke 2 A A, ool s B L oAbl upd; e is
bydrpen; Balis hydragen;Rsds bpdrogen;fRoindd ot (Eirin—=GE+@)—OR7, where

l. | epe [ nyr. L n [ I edh—

7 o B ol s et P b RE TR X i B8 £6(=0)—Ruo
dihany Wiatie,—O—RihyDer=)y R g=8thy IRat és a 87 aQlene, Rqz is
50%/ 07715 F}gCT{ EPCfOO4/O 1348 gi tgﬁ\/l ene gl ycol

YHEERR G A & 11T 2EIRNBAEYRAVEST & et hacryl at e,
tripropylene glycol diacrylate, tripropylene glycol
di met hacryl ate, tetraethyl ene glycol diacrylate,
tetraet hyl ene gl ycol di REacr yqs te, pentaethyl ene
gl ycol diacrylate, pentagthylerde| glycol
di met hacryl ate, pentapr IWCg ycol diacryl ate,
pent apropyl ene glycol 5 drpethggrylate, propoxylated
(3) trinethyl ol propane tH acryl ate, propoxyl ated (6)
trimethyl ol propane triacryl ate, ethoxylated (3)
trimethyl ol propane triacrylate, ethoxylated (6)

:r! We{fﬂ;]wqeoll%@rmp@ne I trér@cml e, e]E'Wéyh?r}erQelﬁﬁm in [ L is
rmetnyl o ropane rracryl ate, I Opoxyl at.e . .
HEREbt oo Bne WHarsaRy s BEOroBRBn gk JPaPodRe in [ e is
Lo, Lyt QoYL ORANEndrE IRTES Bags Mk@tsebstitefeddyt At @Roxy2)and n is
8I sphenol * A 'di et hacryl at e,

6. The composition of claim 3 wherein a) is compound (i) and R, is hydrogen
and R is Cs.20 aryl unsubstituted or substituted by one or more Ca.42 cycloalkyl, C4.
e alkoxy, 2,3-epoxy propyl, hydroxyl, cyano, Cis alkyl, or halogen groups; Rsa is
hydrogen; Rs, is hydrogen; Rs is hydrogen; R4 in is —(CHz),—C(=0)—O0R;, where
R; is hydrogen, and n is 0; Rs is hydrogen; Rs in is X where X is —C(=0)—R1o
where Ryp is —O—R11—O0—C(=0)—C(R42)=CHz, R¢1 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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10 ethoxyl ated (3) bisphenol A diacrylate, ethoxylated
(4) bisphenol A dinethacrylate, ethoxylated (8)

woize@henieB A di acryl ate, ethoxylated (4) bi spheaoiEP2004/001348

di acryl ate, ethoxylated (6) bi sphenol A di acryl at e,

th | d
glﬁﬁg'?tg’s@latﬁgé@l’( S)mr)eth@%@m L}p%?@gggf Xﬁ% (#@lleg'laé:rylate tripropylene
g"yw%r@/ér@h@ trfpzt e r)éC@f/édl dtrﬁétﬁéd&ryﬂatﬁ eetraquwlm blyteirdacrylate,

yco
tbtnaetﬂymesgclg/oéglmqu@grwaégpp@ﬁgthy@%@gjm digenyiatey Rgniethylene

[
ggfépd%ﬁ%bﬁ?‘ﬁ%'x ﬁéﬂt#bﬂﬁ%@? I%dtoztcﬁééotr late, %etné rop lene glycol
piemdtascrylate; |nron>o>¢yateché&)r Vllmtéylolm@mny tgpgrg@t% aqogaxylated (6)
frwgi%yl%%ﬁpg%r &Y t%écr{/l?%ggéyiﬁ&? %t Qg)(y rﬂeﬁﬁyl&p?dﬁéﬁ@"tnacrylate

bﬁoﬁﬂébddac&) tridetHylolpropars m;@sylateo ﬁtr@wylgtegﬁy (R)3tripedhdelpropane

g|arggb@)}agfl :taro?ﬂ%g)slﬁ%%' Ontr‘ﬁ% hﬁ'l&?%&%ﬂ{ek Stnaﬁ@a?% ed 5%989<ylated

mﬁétHyIS@rddéﬁéemhetl%crwmsp eﬂm&ylatedo(? djlspj"le@phﬁs dlmethacrylate
eln c

aiheswies Gubspegi n J58vEE STl 3 BlpRkngin Bnthegyiate,

%PQ??E%r fﬂ) %lsﬂféﬂél IS eifachflatep @ﬂioxgiatedan(ﬂ)n bisphemb! f A ediacrylate,
0

mxwawq(ﬁég@ﬁhwi Aipeete, SO e BlinBeRbiA Uipetnacrate

é@@%&%ﬁ%df (‘2&_ M\g%?&ﬁ@%&ﬂg%o B%&ﬂ%m(ﬁ) QilyeByl triacrylate,

BolyaibyieneeigR) dwq&@@wetyew%seeq ypoﬁgmq?gaﬂla&eg Bplwropylene
8@%‘9 &8cry jatdd ?ﬁ%&oﬂlenﬁg(fcbpd%éﬂ@é@ylété&‘%(@ -&Rbxythoxy)ethyl

| SREYEKTa | ene oxide, as is
amymg@rempmyiated 4) pentaeryihrltol tetraacrylafe highly propoxylated (5.5)

glyceryl triacrylate, ethoxylated glyceryl triacrylate, a nd p ropoxylated (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 c) at least one nonionic surfactant is an

alkoxylated alcohol.

10.  The composition of claim 3 which further comprises at least one amine

modified acrylic oligomer.

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

selected from
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to 10, R500 and R600 each may be the sane or different
and each i ndependently are Cl-10 alkyl; R200 is
wayduggerssor Cl-6 al kyl, and R300 and R4o0 eacRhRCmay2(9e/001348
the 10 sane or different and each i ndependent |y
hydrogen or C1-18 al kyl, the alk bei ng
unsubstituted or syﬁ tltuted Wi at | east one nenber
selected fromthe gr D_RSODSH _ng—qu al oal kyl, Cl1-4
al koxyl, carboxyl,_ ami no, %ydroxyl ary sulfonyl
al koxycar bonyl , aﬂ%ﬁ@carbonyl and 20 s an I nt eger
froml to 10. 15 12. A conposition conprising: a) a
phot opol yneri zabl e conpound having the fornula Rl Rba
R3 R5 RR5 R3 R5 CC C C RA0O Rg K63 R4 R6 [:0]e k OH OH
zt 20 wherein R1 and R2 may be the sanme or different
and each may independently be selected fromthe group
consi sting of hydr Cl. 5 aIkyI C6-20 39 WO
2004/ 077153 PCT/EP%%@%/O éB{? C1- 20 al karyl,
Cl1-20 aral kyl, C1-10 ﬁg % | oal kyl, C2-20
al kenyl, 2, 3- epoxyRapg opyl , cyaﬁg, and hal ogen, the
Cl1-50 al kyl, C6.20 aryl, d - 20 al karyl, C1.20
aral kyl , Cl1-10 al koxy, C3.18 cycl oal kyl, and C2-20

al kenyl bei ng unsubsti t ut ed by one or
nor e Vi®reip %W'ﬁ&iﬂk?'l vl )ﬂgg%aa T ?Dé*af(yltgr Cl.6 al koxy,
C6-20 5 aryloxy, Cil- 20 ar al kyl oxy, 2, 3-epoxy propyl,
hydr oxyl, or hal ogen groups; is selected fromthe
group consisting of hédro -%% al kyl, C6-20 aryl,
Cl-20 al karyl, Cl1-20 af%dlk cycloalkyl C2- 20
5 al kenyl, cyano, 2,3-epoxy p |, and hal ogen, the
Cl-50 al kyl, C6-20 aryl, Cl1-20 al karyl, C1.20 aral kyl,

C3.18 ¢ cIoaIk |, 10 a 20 al kenyl_.being -~
unsu b@zqyr@ RQ %thylgﬁ% %lgﬁu%ds @}r,ogyi eg?m&%'réeaglw_nllaleger from 1
t%y‘fq qal. b éé@% Ry AE5bh ﬁayfbaaﬂhwdam&br Qifferdrand @&h2independently

ara Kyl oxy

|,
dmeo[cmydlkyl o?zodn@l lavgseORyY @rugge aiigxl %ﬁ%ﬁég%éoorpgychbngay be the
10 %&?@?gﬁgeﬁ’%wtdéﬁd tc:ﬁﬂhd@ﬂ@\d@ﬁﬁ)hh gemdemansenyl, yhe afkyl being

from rou conS|st|nl% of hyd
8

@ysabstitu@t- 6o salbKijuted (yetng ga.aﬂ one (e erapﬁlép{aagfe%ﬁ] % group
ar al kﬁ?l %Fgal%glkwcé aﬁ&b& Q%rt?&yﬁ' grﬁlh\b', ) L%Jai&b)@gearyl ,agulfonyl,

ReiE onCAlhi ng from 2 car bon
ﬁk@%artmwlaamlmdidnyl anga '@r&ﬁUBteQ@hfr@W Bip may be
of 1 to 20 repeating units and which termnates with
hydr ogen or C1-

15 12. A composition comprising:
a) a photopolymerizable compound having the formula

0—0O—70

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

independently be selected from the group consisting of hydrogen, Ci.s0 alkyl, Ce-20
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4 alkyl, X, and -(CH2) C(=0-OR7, where R7 is selected
from hydrogen, Cl-50 20 al kyl, C6.20 aryl, C1-20

wabb@rogt1s301. 20 aral kyl, C2.20 al kenyl, C5-50 PCT/EP2004/001348

carbocyclic ring, NRr7aR7b, 2,3-epoxy propyl, nis a

20 B D3RS GO B Yoot Ml PO eb e 02 pyprn. 25

@Bo%opﬂiplyeruybnoaa@b G@io@@ncafequz%cdalkxd O’eb_mgryue()ng) alkaryl, Ci-20
unsubsti t ut ed or _substi t re, C3-

@ﬁk){bapkw a k@g;)éngz 1acggycgoallll§ﬁ,k9p fg @ léqq% Wg égs%tltuted or
%ﬁbfém&d b@lor?@ oﬂrn%rléyd)??ﬁycyc%aﬁ%? RyANo, pcppxalk,yn oy aikgky, Cs.zo

or 25 hal ogen grou each a and Rrb are
ﬁﬁ(ﬂ@ﬁeﬁdwﬁrﬁwlﬁ%ﬂrg%ﬁOW PropYl BYHPXYH OrdiRieger ¢oups;

(=0 -R10 or -R60-C(=0 -CH2-R70 where RIOis selected
fromthe group consi sting of
- O R1Rs & leacthd Gom1the=grepp consisting of hydrogen, C1.s0 alkyl, Cs-20 aryl,

s D e T 5 SO 20 ey oy 23 opgyy propy

bnahatogen diteaC antalidl Cilao40ylaCiyd dkarybCian atalka) @yiaa&y@@alkyl

d t

B BeblI°BE R FRTIEIAEE & BByt o RoRy mre v

@i/clcbalkyb @&nbeceataikyg Qi dlkoxy, RSy arylox@( €Ol MRYIDXY:- 2,3-epoxy
nd V are independently selected from 0, S

each
fOPﬂ(hg‘éﬂ%r%ﬂe?e NP 9'9URYdr ogen or C1.6 alkyl: R11 is
as above, R70 is -C(=0)-R50 or -cyano, vvhere R50 is

hyd 110 alkyl. 40 VO 04/77
p)(l;T; ‘éﬂgﬁv@%@%ﬁﬂ%a@@e‘ﬁ hess%%ég‘ﬁre&? egcglw Lndﬁgendently

%%el%’éﬁedﬁﬁ&mhﬂetd?@ué 3BBsiStingdbif fﬁwr@ggn @yan@achsormyylbee 20 aryl,
I ndependently selected fromth roug@con& stin

fy-atr @w Capo 5llaliye-18 %Oﬁtﬁybﬁz{zo alkgDyohalogen y@rg oxsgalkylated
% ccﬁftéﬁh%?'fm@ 18 4C}é§ﬂb8ﬁ|é%ﬂns I%E%Q ék)}éﬂg}ﬁted @), which

epox opyl, hal ogen and carboxy, the
gilokiplma 901 i 90 re@ﬁtlm ugit ang whicgtemanaiesvi{n hydeggesyer Ci.
2LKENX, B é‘ndgfﬁg 12 Loel oF KytheRARNR dNKUBS okt hfloGén, Co.so
§ab3t it ar ne or 12 cycl oal kyl , cyano;
ﬁI]kylS Calk aryl, Clzcﬁamar«b,x% zocgraﬂ(yl #Pardocaliyenyt1Cae carbocyclic ring,
g 24 é_Qgﬁgog)bsﬁi)&EWIsgﬁh%#g%uWéwaloi tSc>o:§, a3l g8 Rikyl, Co.z0
anyp(ﬂ@éijmlkl%b}@m&ralhyln@g atayelatkyli 0d-20 alkpnyu ang Cpkq carpocyclic

|][er<} b%ﬂg {U%Slftgﬁtlb}técf bf‘ghéjg%%%w%ﬁ? tomo% 12 cﬁcﬁ@élk}fg' @%no Cis
alkgl, €ag iy eCasbrgioxy.s Geby adaﬂwlwvezﬁwnmdy prop, hadmbxyl, or
GaraaPStueh SRR o 2 FRTHep g ket 553 anc
X 6§ 0-C@))-2R} S 0AR-RHL-QE0)+OM-LREOWRBLe R i s selected from the
group consisting of —0—R 11 —0—C(=0)—C(R12)=CHoa,
—0—R4t—NH—0Q—C(=0)—C(R12)=CHa, and
—NH—R{}—0—C(=0)—C(R+2)=CHa, where R41 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 NRygy Where Rigo is hydrogen or Cqs alkyl; Ry is as above, Ry is

—C(=0)—Rso or —cyano, where Rsp is hydrogen or Ci.10 alkyl;
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b) at | east one. ethylenically unsaturated
phot opol yneri zabl e pol yal kyl ene oxi de hydrophilic

wounmarmerissel ected fromthe group consisting of PCT/EP2004/001348

di et hy: ene gI ycol di acrylate, triethylene glycol
ate ne gl ycol di nmet hacryl ate,
lﬁ'ét 9[0@’?5 |C$ | nmet hacryl ate, tripropyl ene gl ycol
di acrylate, tri propyl ene glycol 20 dinethacryl ate,

g?h;fﬁtag lene@?ay%megg@alﬁé%%aﬁ@f?édﬁ s%]raa cg'{p%yg%eglrpé‘éslandently

?le&t@etfmﬁh aRe r@bw%ehsugkirfge@fh@@mdem e,, 50 @rem apsayl, €ngo alkaryl,
ycol diacry at e, pentapropyl ene

G ot Gy oMK by SIREMI( s PrickieyY rpPYplirlggen and
Eéﬂb@?\?%lﬁét@ 150 BIOPQ %A értyﬁd: (1§)alkaky1lajﬁ;0@vélraylpcgwaenyl and Ca.
triac t ri'met hyl ol propane
i cmiwqﬂk)étt@m@an%tblsbw;ﬂda%au!e%bwtﬁﬁ Yy Pbl”ﬂﬁfsp%h@ cycloalkyl,
cry

bl Gralin. SR, B BGh: gt sRoRRam-cpoxy propy.
hydmxylybra&uaisgerpgropwﬁndt ed tri met hyl ol pr opane
trimethacryl ates, ethoxylated (2) bisphenol A

di net hacryl ate, ethoxylated (3) bisphenol A

di achJmaE eny a*tdmmelrmeet[b cco@)olynmmzlabbmntmmetles foundin[ Jp[ Ik

| t
i horgat & 1 adastgd s mtistes hnBeBROR O Loby | eandigrt
ghd g, EW'a’ﬁﬁeﬂ alfé)sa&h wbﬁlﬂmhmwerdlmhyhatttee seimh ok js | kateed z ranges
i spheno acr

holyaheid A3 et Zh Tk 26N S B BRI B Bbeh Binap 1, ano =
Fridy %fé{i#rétzﬁdel%@rbfﬁ tgo@ gloyzm!l  di acryl at es,

E yggat egg ?@n%aég'g)le%qﬂrﬁ;wr?ﬁ%%é%ges 9@) &%Fen%olyalkylene
gklﬁé ?l‘?j’tpﬂll@tn?&on?efr(s%fe%%éu%drﬁtth@ ¥youpt ddesnstlag FoY HRti®lene glycol

0X pent aeryt hritol tetr aacryl gngtu%

gna@pléa&w atf@éhYG@@s) dlvadl ViEscseis o fratagene  oly Vool - dinfethdcryiate,
i %{ ﬁr‘?eow é&%é@lac éffé eL‘hWopSIIernbagNdbll 8lclr c?/lﬁb h@?p)’é;ﬂll@@ glycol

riacryl ate, r opoxyl at

dmeabagrylatee tetrﬁ)etla;ﬂeneegmol @lﬁa@ryﬂ@tﬁ, istiast hy[gnpag{ycg%plmethacrylate
é%)g {hg%n 8'&_}]@ ra;(ééé@r&%gef Zlogngh%le yler%| kc{:iiyécfgggt@mgér}éé{érylate
pagitpiopylenat oglycd3. dﬁhwlact@n”pcsmﬁpmw@ﬁ@cl aivaell 2 digpgtbpcrylate,
e T 45 e BBl ey OB | s 0
irinesthyiblpeopamei fiiiadylate; y ethoxplategon@) lrsnetbgp@c@mef rigagrylate,
et%oxylatle]d (6) trimethylolpropane triacrylate, ethoxylated (9) trimethylolpropane
triacrylate, propoxylated  trimethylolpropane  ftriacrylates, 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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N -8100-O- G- C=CH2 8400 8200 and Roo Il NOCGCC
=CH2)w | R400 R200 wherein R100 is Cl1.10 al kyl,

woe@077153, -(PO),,- or X500 0 8600 15 where BOTIE®2004/001348

et hyl ene oxide, PO is propylene oxide, as is an

NSRS A ke TR LR RSB oo

ahdzqrylateszoo i's hydr ogen or Cl-6 al kyl, and 8300 and

00 e By be the 20 r
Hdepehdgat onfyapagaf sh ety slekled o “HRefRidy, aigonos.
nebsitdd alkyi(bh@holsm nixtuires! therédf; amdl east one merrber

| ect ed fromt h 1.0 consi sting of hal oal kyl, Cil-4
éﬁkoxﬁ leagtonsoRiA O'R'gﬁfoﬁo hydroxyl, aryl, sul fonyl,
al koxycar bonyl , am nocarbonyl; and wis an integer
froml to 10. 42 WO 2004/ 077153 PCT/ EP2004/ 001348 15.
Ti$e cahecsrmn%ﬁloafofcq'%imﬁazNhAmerfC@fnp&uses »i Igast one amine

Y SHRRERcranolfgémes. C6-20 aryl unsubstituted or
substituted by one or nore C3.12 cycl oal kyl, Cl.6

al koxy, 2,3- epoxy propyl, hydroxyl, cyano, Cl1.5
a\l4kyl Thé’ @EQQSH ofbIaRS 8 vmé‘?elhsihé‘)éﬁ"f r%gﬁsgdlﬁ%%c 3}h§ ollgomer is

I's hydrogen; Inis -
whbp’@dﬁrbms 5 hydrogen, and nis 0; R5is hydrogen R6
inis Xwhere Xis -C(=0-Rio where Rois
-0 R11- O C(=0) - C( RR2ye=CH2, R11 i§ a C2 al kyl ene, R12
i s hydrogen; each of r\e-Rm@cﬁm—zCa{Ce:Gdﬂz zero; and R40

is RBRs CC | IR R6 z Rzoo

and

R300

N%o— C—C—CH2>
W
R400 R200

wherein Rmo is C1.1Q alkyl, —(EO)aa—-—, —(PO)aa— or

Rsoo Rgoo

where EO is ethylene oxide, PO is propylene oxide, aa is an integer from 1
to 10, Rsgo and Rgoo €ach may be the same or different and each independently
are Ci.q0 alkyl; Rago is hydrogen or Ci.5 alkyl, and Rapo and R4go €ach may be the
same or different and each independently hydrogen or Cy.4g alkyl, the alkyl being
unsubstituted or substituted with at least one member selected from the group
consisting of haloalkyl, C4.4 alkoxyl, carboxyl, amino, hydroxyl, aryl, sulfonyl,

alkoxycarbonyl, aminocarbonyl; and w is an integer from 1 to 10.
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10 where RBin[ ]~ and RS in [ ]Z are hydrogen, R4 in
[ ]zis -(CHR)"-C(=0-0R7, where R7 is hydrogen, nis

wO20R77153[ ], is --(CH2)"-C(=0 -OR7, where R?cirmP2004/00134s

Cl-50 al kyl substituted by Cl1.6 al koxy, and n is .

15 16. The conposition of far

18. hy 8o gempazitoRer wemz:éZz%*er%WPr “ah i< hloreBen By Fgl's Co20
%I‘ﬂ{?%h‘sﬁbgtlﬁﬁe@ﬁr QU@stﬂIteMF/%n%r]rﬂo@yc$ Qaiyblxbblkypb & alkoxy, 2,3-

OXy, 2, 3- €poXy prop rox ano,
abeyt propyl, hadrogﬁncmusg ﬁg@pd%gl,lps a1s hgdrogen Rea

S e 0_{GH,)-CORL0)-COTE) -Wte R; is
v%gw%%%nls 2!? h%'%geg IR'*a,r?‘glé i 'S §HZ)'( R5 is hydrg) en ’
Rgdiogensand mieHeRXis BydrageroReRNdS mnwh@e o1 G=O)—Rio where
-O R11- =0 ﬁg@) 1@1]{

Ryo Wy—d'rcggé\ b =% t gr%zeach’r% %z%r%é%lmér%n%z iAydrogen;
zatwof é,4. an'tﬂfmremwpmt anthRefiscl ai m 12 wherein for a),
Rl is hydrogen and R2 is C6-20 25 aryl unsubstituted
or substituted by one or nore 03.12 cycloal kyl, Cl1.6
al koxy, 2, 3- epoxy propy hydr oxyl , cyano, Cl.5

al kyl, or hal ogen groups: RI’e?tSa |R35 hydrogen Réa is
hydrogen; R3 is hydroge CRA_uq;' -(CH2)n (=0 - ORY,
where R7 is hydrogen, apd n i ; R5 is hydrogen; R6
inis X where Xis -C(= Rai o Le R10 is
-OR1I1-0C(=0-C(R12)=CH2, R11l is a C2 al kyl ene,
R12,is hydrogen 30 and each of e, t and z are each

ero. 200 /077153 ZEPZOO /001 . : :
éorrpo‘é’h?r ach rlsJFr@"‘da) 5 Mo %)r% gf}@’ éﬁoﬁ Mg, Iz s

]?y( bt Jctbas—ﬂORDOtWEYREV iszadybmgenrrpoumdo hlayl ing [t he ]z is
or mi

Rs@"mn—ﬁ\@@:@—ogﬁ.zd\lherﬁ g sgﬁ%&l sajg tit ed%y Cis allko%? and nis
0.

16. The composition of claim 12 wherein for a), Ry is hydrogen and Rz is Cs-20
aryl unsubstituted or substituted by one or more Ca.12 cycloalkyl, C16 alkoxy, 2,3-
epoxy propyl, hydroxyl, cyano, Ci.5 alkyl, or halogen groups; Rsa is hydrogen; Rea
is hydrogen; Rs is hydrogen; Ry in ig —(CH3)—C(=0)—ORy7, where Ry is
hydrogen, and n is 0; Rs is hydrogen; Rg in is X where X is —C(=0)—R 0 where
Rqo is —O—R44—0—C(=0)—C(R2)=CHz, R11 is a C; alkylene, Ri2 is hydrogen;

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

17.  The composition of claim 12 wherein for a), Ry is hydrogen and R; is Ce.20
aryl unsubstituted or substituted by one or more Cs.12 cycloalkyl, C4 alkoxy, 2,3-
epoxy propyl, hydroxyl, cyano, Ci.s alkyl, or halogen groups; Rsa is hydrogen; Rea
is hydrogen; Rs is hydrogen; R, in is —(CH2)»—C(=0)—ORy7, where Ry is
hydrogen, and n is 0; Rs is hydrogen; Re in is X where X is —C(=0)—R1o where
R1g is —O—R1—0—C(=0)—C(R12)=CH2, Ry is a C; alkylene, Ryz Is hydrogen;

and each of e, t and z are each zero.
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5t wherein RL and R2 may be the sane or different
and each may i ndependently be selected fromthe group

woanmsistisag of hydrogen, Cl1-50 al kyl, C6-20 aP@i/EP2004/001348

C1-20 al karyl, Cl1-20 aral kyl, C1-10 al koxy, C3-18

| oaj k 2,3- 10 l,
‘i/f’; o? ﬁwpﬂ(a:fs@sﬂmpi'ﬂ@gc1 50 al kyl ?poc)é}/zgrg%l, C1- 20

ad)kar ylom SHod @0as abkytl 55%Chy W@ighit bba photopelyBerizable compound
cycloalk nd C2-20 al kenyl being unsubstituted or
Jiayng ip %@H’”ﬁ:@ one or nore C3-12 cycl oal kyl, cyano,

Cl-5 al kyl, Cl-6 al koxy, CG 20 aryloxy, Cil-20
aralkyloxy, 2, 3- epoxy pr hydroxyl or hal ogen

RN NS Pwuwww o

EO' araﬂj/ ycI oa ky O abk cya
3+ dBoxy™*h 1 5¢ a
aryl, Cl-20 Jal aryl aral k Ie 4. 18" ¢y c oaI kyI

and C2-20 al kenyl bei ng unsubstituted or suBstituted

by one or nore C3-12 cycl oal kyl, cyano ClL.5 al kyl,

Cl-6 alkox yl oxy, 20 ara Kyl.Qx

3 e BRI 2B oy TRy ie” SaTRARhIUEERb A qash may

R@de ﬂaerﬁﬁﬁ‘bé@éﬂeé’l@dtfm 00p cdh§|§tﬁfgec5ﬂhydftfbeﬁa0|ﬁlsd‘@kyl Ce-20
| ndependent I y be selected fromt he gr oé%lﬁ)?ln nyl, 2,3-

&Yl h Foeo §KATYl.c Faeoaratiyl, 5@1 -9l 4§V, &1 6Y
%{pkg}(w)b?'opﬁl?)?aqoa%ﬁb l‘Hé'loge?ﬁ%stﬁeg CC|¥& laFkgl k3o dPd; mzq alkaryl, C1.20

en, an oxy al EYOU cont al ni n

faraihylz Ghao zﬁ”@db’b&amﬂﬁ@l@a'kﬂ @aéhCzaaoya' RN R&iRg gméuleﬁf%uted or
0 e [ s

SPEE BB ebiy buahofoage! Dt oo Con

o YDbRR), 16:—164 a@)kym 2 \m@péy Rrpnyh hyeiol; éblh@l@@ﬁﬁ awpé,gen

Cl-50 alkyl, C6-20 aryl, Cl1-20 al karyl, C1-20

aral kyl, C2- 20 al kenyl , C5. 50 carbocycllc ring,

NR7aRRb is g¢l8eted dvoyn ﬁmwhp consisting mhimyctﬁomm‘&érso BhynGa-20 aryl,

8, S0, €L Rt B 0 G Kty propy

@ad&&mgmnbmch kocalkylj G@zokm‘yln@ﬂfgalkbw{l |®%@mamyl Ca-1s cycloalkyl
stitut one or nor, C 0,4 (0]
2102 b g oG, Sos PRRurE It sHr U 8K EY ol 8 lprg Coe
@WM@K% CW@@@%WX& 6 @&o@@ G bkydgx o2 adHiepmyy 2,3-epoxy

rop | ogen groups, each of R7a and
ﬁrhé’df%féf[‘eﬁéﬁﬂ@ﬂ?” r%‘?ﬁ’r ogen or C1-20 alkyl and X
|s-C(O)RlOor-R60C(O)CH2R70vvhereR10|s

sel ected fromthe group consist |fp9 of )
- O RIRs«Rezene)Regrrahe thgpsane or difierent and each may independently

bQé@i‘e]c’céﬂ"TerCﬂm%b% %ﬁélsﬁ'ézof ﬁ?&ogﬂl cyano, C—i .50 alkyl, Ce.20 aryl,

- NH- R11 =0) - wher e i's a |linear or
Bnanslkayl, c@m|8§ﬁiﬂ(yl C313 cycloalkyl Co.20 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 C1.

4 alkyl, X, and —(CH2),—C(=0)—ORy7, where Ry is selected from hydrogen, Ci.s0

alkyl, Ce.20 aryl, C1.20 alkaryl, C1.20 aralkyl, Cz20 alkenyl, Cs.50 carbocyclic ring,

NR7aR7, 2,3-epoxy propyl, n is a whole number from 0 to 3, the C.s0 alkyl, Ce20

aryl, Cq.20 alkaryl, C1 aralkyl, Cs.1s cycloalkyl, Cz.20 alkenyl, and Cs.5o carbocyclic

ring being unsubstituted or substituted by one or more Ca.12 cycloalkyl, cyano, Ci.5
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containing from2 to 4 carbon atons in each

woxyl4akysB at ed group, which group may be of 1 POTZD2004/001348
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repeating units; R60 is -C(=0-WR11-V-; each of W

o) SR LS AT o o, o
RT(alqggn gr@(psO)eaE{SOf Ry, andyRware mhepmda'z'nﬂy hydd@mdh egen. zooélkyl and

Cé(a 2 | S f%%/df}?%g g}]]]-[ %{Fﬁﬁ \@}Jq{% R‘ﬂﬁ)'%g gg%c%rclj from the

i @dmmendentlgbnsisﬁhgct ed fopm the QIGUR,LOTELEILOP-B{R,,)=CH,,

I U SR K oot cenyl . tyano, and

2;—3NEIPQXM—F(D-0-F®(4=O)11@ Rggﬂc&g dwh@r@r#?ﬂw a ltrlé%lr bﬁéh&neg givalent
al kyl 20 aryl aryl - ar al kyl
aﬁz—éq@fkyfeaﬁ @r es. oxym@fﬁa drfiviefive ﬂm@‘ mméamgg iftom &doak carbon

e [ 4,
Sé %ﬁ)‘iﬁdar%al%ﬂ d?d{laﬁ@%t&i gFHﬁbb\évﬁzéBJggoﬁ g%le "1 t(?% fepR8fng units;
aRad Ryt+-6%5 "O)‘Z om)"—preﬁWIOf Wiapdn\oase lndepertmlnﬂgeelected from

\%b?@?ﬁg”g?l A nXS W?FBEEP 6lhé Iéﬁk)ﬁo&ﬁa Sg%rglr Zttaok\)/ee R70 is

| t—C(HQBi—c%homg—ttry@ge, wberetRaess myiifogerf oreCh.fatkyl; 1), [
]Jtce, [ ],e, and/or [ ]Jt; 25 and’j, k, and z are each
whol e nunbers such that the sum of j, k, and z ranges
f Reris Apdrogerzot G1.ablyt 20, with j and k each being
equal to or greater than 1, and z nmy be zero, and e
is an integer from1l to 25; b) fromabout 5 to about

35% byRsvaridgRE, mbyade theassimenoe difefent @t GtichYmay be independently

SRR o SRR ork B SE BV oBh. oo PG Goanp, C1an akary

MIMIky}ngg , 6L, HIREGOI, c%r?&@ﬁ%b@ng propyl halogen and

¢l
trlethy en I ? |acrylate dlethleneg
W Geezp RN petsiikany) Coponaretky lzaﬁﬂ,(enyl and Cs.

t-;g lcyéleakylew@ngluhg@éstmté& roY |5@b§t’ltufeﬁ' tbf’gf %ﬁé ! d‘rﬂ% 3 % cycloalkyl,
di net hacry| ate tetraethy ene a% |acry
It 1y ?ﬂ‘bﬂe Gytoy @lPXi Greesp HREWEXY, b 20 qrém/my,hyik éfee)oxy propyl,

yMﬁﬁt 1, oﬁ'hﬁ@t{jé’r{ GloBpsPaft aet hyl ene gl ycol
di met acry a pent ‘apropyl ene glycol diacrylate, 45

WO 2004/ 077153 PCT/ EP2004/ 001348 pent apr opyl ene

gl ycoh %ﬁ%ﬂﬂﬂoﬂe@tﬂ%l |§5&g§qﬁ’y é@a%ge \glgr) Q]O}ﬁl'&ﬁ fr(ugjd inl Wi I

trimeth ropane ftriac propox
{rienﬁlﬂfﬂw bl Ipriresghedieg thﬂsacmwetHssdemﬁﬂedﬁw htled GkSI le, andlor [ i

S TS ek BLORROEHEIR Ak Suck DR~ f fly ano 2 rnges
fromnaiciy Rdd pboytas withi Jamdyd eacm behigpaxyl lt@bedreater than 1, and z
b*abf Bt AT M ToReb 1B o ot o0, "ot hoxyl ated (2)

from about S 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,
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bi sphenol A dinethacryl ate, ethoxylated (3) bisphenol
A diacrylate, ethoxylated (4) bisphenol A

wdizomtonacssyl at e, et hoxyl ated (8) bi sphenol A PCT/EP2004/001348
di acryl ate, ethoxylated (4) bi sphenol A di acryl at e

i T MR C—
n&@pﬁwatéw prabyRPitedi I6) ytlnaieﬂay(dxﬁm%ﬁé)owéﬂlﬁt% (%bhoxylated (3)
yl triacryl ate, ene %/col di acryl ates,
plﬂ%ﬁﬁzg Yi'PEapane gitjacsylate; w@%ﬁéﬂ?&ﬂdat ég rwtbsﬁ@lamnaéﬂetnacrylate
, 9bth© Iat‘éua@é)ykrﬁﬁ&ﬁylofg%dé%oméc &eg?fﬁ@xylated tn{nethylolpropane

di methacryl at es et hox
5 elripeiates. e@rqpﬂyylptadt déneihioinropane dtimettacyliates, etfiayylafed (2)

8518@2%@6’! @«tcﬁﬁe{ar%rcf})atgl é‘tﬁ@)%éte& é%ﬁé %?\égA (d% I?)a?%c g{r@gylated (4)
t bippfrangl ?t@memcndaté,rﬂmwmiﬂd (®). mspheuob.h@uacrﬂéﬁebythoxylated (4)
SRR S5 0008 5, Al Bl B8, e o
ahisphenot uAeslimethaciylztte, gmopakyldted MBbeopntll §lgcarbaitcrylate,
SR Qo LRSS B Shitcs ot
fgtycol abmthébgﬁat‘e@ plalyﬁtdpy%% By cve ldﬂdlﬁylé’fﬁas atpowﬁﬁiyléﬁée glycol
S BharRites wird e SRONTRY HeuleRs. cingolgied da) pentaerythritl

ki t | 7
g C_Ir_%ggg (?4??) Olfi%fg@éaglétédﬂw B9 gﬁfbeyyp tﬁg%fa@g é@n%xylated glyceryl
ylalg, gnd Reepexyial ed\/@bgbtc%&@qzywafmoo R200 V\herel n

R}00 Frondbote O&jﬂ‘t}é'about(mbg@vel%ht(d?g} %%st G’He AfGnie aéﬁQcQant

5 where EO i s ethyl ene oxi [ ene oxi
S€lgcledsfrom rikeelpted aieahpls, alkoxylated alkyl phenols and mixtures

thereof; and

d) from about 0.01 to about 4% by weight of at least one photoinitiator.

19.  The composition of claim 18 which further comprises from about 0.1 to
about 20% by weight of at least one amine modified acrylic oligomer.

20.  The composition of claim 12 wherein the amine modified acrylic oligomer is
selected from
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to 10, R500 and R600 each may be the sane or different
and each i ndependently are Cl-10 alkyl; R200 is

wayduggerssor Cl-6 al kyl, and R300 and R4o0 eacRhRCmay2(9e/001348

the 10 sane or different and each i ndependently
hydrogen or C1-18 al kyl, the al kyl being
unsubstituted or smgwltut ed Wlt at | east one nenber

sel ected fromthe gr qup__ﬁﬁ loslcnggﬁt;Hgal oal kyl, Cl-4
al koxyl , carboxyl, _amfno, hydroxyl,l aryl, sul fonyl

al koxycar bonyl , rrﬁ‘i@fbar bonyl ; and l3*31093 an integer
froml to 10. 15 21. The corrposition of claim18
wherein for a), RL is hydrogen and R2 is C6-20 aryl
unsubstituted or substitutedgfy one or nore C3-12

cycl oal kyl, Cl1-6 al koxy, 2,3- epoxy propyl, hydroxyl,
cyano, Cl1-5 al kyl, or hal ogen groups; Rya is hydrogen;
R6a is hydrogen; Rﬁds hydrc)gen R4 inis

- (CH2) "- C(=0) - OR7i whie :;@_izggen and nis O
RS is hydrogen; R6 in “@v\ﬁer C(=0)-Ri o where
20 R10 is -0-R11-O R¢gs0) - C(RlZ)RQbIZ Rilis a

al kyl ene, R12 is hydrogen; each of e, t and z are not
zero; and R40 is 47 WD 2004/ 077153 PCT/ EP2004/ 001348

ar eRth?r&ﬁbhm Ry 1 W%?k%‘m ébﬁ?( CHZ(SDd) - Si?l n\M[we]rg

R7 is hydrogen, nis 0; REin|[ ]Zis
-(CH2),-C(=0O -OR7, where R7 4s-Cl.50 al kyI substituted

by Cl1-6 al koxy, and ngjs @ The conposition of
cl ai m 18 wherein for 55500 R ydr¥§en and R2 is

C6.20 aryl unsubstituted or—Substituted by one or
nore C3-12 cycl oal kyl, Cl-6 al koxy, 2,3- 10 epoxy

S: 8%' Eylgéoxthﬁ%ano 3R @rhﬁ%%aéﬁe%@%‘?&w integer from 1
I&ydooggog ,an84R4051 eb6h 'rr(é)?HQé [he(?éar@ -cﬂﬂ'ﬂ’feradﬁe&zmj Bdch mdependently
;rqdrg?.quqk@) ngs :I;\liﬁcérf:);gerl1Q %ilé:sﬁsh ky‘ Oa%erhaoo and rhm each may%e the
sg}n% o@f&én@én&éﬁﬂ%ﬁ@b@ndeﬂﬂ% Hy&ro@e%r@&gbﬁ% th&bkyl being

y rogen e and are each not zero

wosIoLESt5 3 SPREGHpWEh i drhsorone| mPmbeh SAEHE! fromofne group
Bdnsifthg Bf MeHRg8NCAN hikEXyi, ScdrBoxdf, amino, hydroxyl, aryl, sulfonyl,

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

21. The composition of claim 18 wherein for a), Ry is hydrogen and Rz is Ce-20
aryl unsubstituted or substituted by one or more Cs.12 cycloalkyl, C16 alkoxy, 2,3-
epoxy propyl, hydroxyl, cyano, C1.5 alkyl, or halogen groups; Rsa is hydrogen; Rea
is hydrogen; R is hydrogen; R4 in is —(CHz)y—C(=0)—ORy7, where R7 is
hydrogen, and n is 0; Rs is hydrogen; Re in is X where X is —C(=0)—R1o where
Ryg is —O—R;—0—C(=0)—C(R12)=CH>, Ry is a C; alkylene, Rz is hydrogen;

each of e, t and z are not zero; and Ry is
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aryl unsubstituted or substituted by one or nore C3.12
cycl oal kyl, Cl.6 al koxy, 2,3- epoxy propyl, hydroxyl,

woyen®77181- 5 al kyl, or hal ogen groups; Rsa i s REUESY®MN01348

R6a is hydrogen; R3 is hydrogen; R4 inis

-(CH2)"-C(=0 - ORY7, vvhere R7 is 20 hydrogen, and n is
0;- R5 is hydrogen; ere Xis -C(=0-R10
where RI10 is -ORll- %f’ =0 -|I€(R12) =CH2a R11 is a C2

al kyl ene, R12 is hydr each of e, t and z are
each zero. 24. A conpo htl on (L nprising 25 a) a
phot opol yneri zabl e co dnd h bng the fornmula [H :J,

R3R5 [JLle o RA R6 k OHOH z t 48 WO 2004/077153
PCT/ EP2004/ 001348 wherein RL and R2 nmay be the sane

or dlffere nd eac i pdependepg | | getigd L, i
fromvylﬁ EE) A gon Ttszat ?ﬁ)& o'ﬁ Eydr ogég& @ o%%é? RY Iﬁ [ ] fs
CE(CEQ)n—am(y&o —a:nRzomekearw isChydrogam.ainky$ , O,Ci?ﬂdn [ L is

SRS OB MR Ky EF RSB o By OB, and s
gryl, Cl-20 al karyl, Cl- 20 5 aral kyl, C1.10 al koxy,

C3-18 cycl oal kyl , and C2. 20 al kenyl being
unsubstituted or substituted by one or nore C3.12

syl opdeKidmpSaitatOof 6‘lém51&|vxkyekeln (fdr eﬁ B4 ksahydrogen 20d R; is Cs.20

aw%%@gﬁlgggw %%b%n%ecf By ggpeo,gtnlgb ;fb AL e :63' LBy, 2R3
gﬁ&%ﬁ%mgh roX JEyR@eNC,. Qék?poah en GPol3; Ry Is, hydtégen; Rea
o hw?gen’cﬁé”'é hﬁdrégéggal %r Gyt r(cH BLoﬁagéﬁh f‘:’ﬁ‘éezg Ry is
%\%d ?ge | a‘sc@ ﬂQISq{}Mk'O&&l'R%QH @ kaﬁbére )Qb-g@(&@l—l‘ﬂhlo where

al kenyl

|
Bnsiabs OBl ecOorCs@stGEur Je&Hsy Ronlé s AllenegRypis hydrogen:

SAH R e AT 5 epoxy propyl

hydroxyl, or hal ogen groups; 15 R4, R6, and R6a may be
é€| ec neccﬁ?rfl%%ts%e&eﬁémﬁmgwﬁ%?an%ya B@%ﬁ?ﬁg@@éhénd%ls Cé-20

e group consi St ng O cyano
&iA EESLH‘Jslﬁgdted Gosditituted by oge ozon@mkfémlcyclga 2b Cis alkoxy, 2,3-

%5((?)!6“ ‘%ﬁpﬂt @%O@ﬁ,&y&ngbm/galk o??\ I%Egr@‘éupfh %eﬁydrégﬁbn Rea
Rt A@robsn;e &g hisokydrbiesn; aRedlngrsou—p(CHﬁ)H—eta(%)—gQ&jp wheye Ry is

oe rgé%cﬁt"g’di% @elgeatﬁ régoguerH > And\ i 6B ! fF MAAISS R, where
Ry 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.

24. A composition comprising
a) a photopolymerizable compound having the formula

(o ) el [ pe 10
LRI

1

0—0O—720
—O—;U
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4 alkyl, X, and -(CH2) C(=0-OR7, where R7 is selected
from hydrogen, Cl-50 alkyl, C6-20 aryl, Cl1-20

wablb@rogti1s3 Cl- 20 aral kyl , C2.20 al kenyl, C5-50 PCT/EP2004/001348

carbocyclic ring, NRr7aR7b, 2, 3- epoxy propyl, nis a
whol e nunber_fromQ to 3, 50 al ky C6- 20

aryl , weareim Ry iady Rz @?J'Z(B’ea:?% kﬁﬂme@ figﬂetr%tl GRp\ gAch may
%eBQn@érKl?rBQ scl@ed Famife eREUPOEHRidting &P hwrr@gebecng alkyl, Ce-20

unsubstitited or substituted b e or nore 08

eit] Gatokgkarby @ arekyis Ciap BYIOKY.Ceo SYQUGRIY, Com. alkenyl, 2.3-
%F)é&}pgf/ogé/ ]Cy%HOaél% lﬁﬁlO@éH th% é1 &DQKM I@fegplél'yl Cyg)f@lké(ﬂyl C1 -20

roups, each
laraillexb,e@etemtalkyoxhyag @ggypIQﬁ{kw;lam) %myqlk%wa be)og gnsubstituted or

psiREEEY, Bhe PG EHRARIL RS, cClY QUE O RbRY! Coan

group consi 8t
afldXy1 CQCfralkyloky, 1 2)ep@x2prod, hydroxyl, or halogen groups;
-O-R11-NH- O C(=0O - C(R12) =CH2, and
-NHRI-0C(=0-C(R12) =CH2, where Rif is a linear or
br ancReth sklvebefiom Be-goumbinydisting afrhydrogexy & ky blisyle €620 aryl,

e SEELY SR80 0t BT STy, 58 oy roon

ahd ﬁak%eﬁotﬁee@{?@talm Cyo tasyl, CBQ)OaIKSryP & =OpraMYRIC .- qycloalkyl
eac 0

W ana dent | d f 49 V\D
200 4P pm7 f&%ﬂvﬂcﬂ?%rsgébnq@g‘i‘g%g notroguﬁ'&ﬁc‘i@i)odgq%n 8F omore” Ca.12
5’9&65@ gﬁboaﬁgaw  LrisGlRbgY Coofd10x, B3 pRaUgI0xR7D,3-epoxy

50 or -cyano, where R50 i s hydrogen or
oepyb hadrexyl, ohglogen &ipHP®gen or C1.5 alkyl; 5 R5 and
Rya may be the same or different and each nay be

i ndependently selected fromt hewﬁgroup consj sti ng of
hydr ogerRs @0d 5. aanhe thessapte af gifferant apd each apgY 1 Independently

gézs%%c?éoahg%l the%?‘oﬂﬁ c8§(§ét9§| nglhydrg%er?%yéhéﬁe@%f al!é))faﬁz?zo arvl,

epoxy propy ogen oXxy,
&l koyhlkargh . 2o @raykyl Cais 1 clarlkak 220 etkeDP, Arigpry) an exyaiylated

al k hich
S eI P00 4% SYBASAAS BEhdn BOMRBIeS i, v
gmpcmapie of altkRD regettig ahksomyd wme:hzterralngte@wth lydrogen or Cs.
epexy

SPBADK 308 PEELGPERY, upell ¥ iec 8 8688, 01

mkylh CERh %téyle&fg@uzn@ryl nCE -20] arall{y&] R0 aJBertlyl] €5 5oanai7bocyc[llc ring,
I ng those moietie | den i e 0

}\!@a%m &rog{y? hisa %}8 nurQ ffl'OIPq) g) %. 151’1 éc?neso Eealké/h Ce-20
¥R @0 lé\lﬁé‘f—yl SC$§6Céﬁalk§7laC3 tgf@cmmwfczlzo ak(enﬂ ahg %.ra(dcarbocycllc
ranges from about @3 %Jh and é %?@ c
Heg @mgdhngprtgutsg og‘,sgtgﬁt e gﬁ»nefr n&q{a 9312 &YApky], cyano, Cis
HRYI, 5 5Z8KRxy, Cez0 aryloxy, Cizo aralkyloxy, 2,3-epoxy propyl, hydroxyl, or
halogen groups, each of Ry, and Ry, are independently hydrogen or Cy.zo alkyl and
X is —C(=0)—Ryo or —Rgo—C(=0)—CHz—R70 where R 1 i s selected from the
group consisting of —0—R11—0—C(=0)—C(R12)=CHj,
—0—R11—NH—0—C(=0)—C(R12)=CHz, and
—NH—R14—0—C(=0)—C(R12)=CH, 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;

Reo is —C(=0)—W—R1—V—; each of W an\d V are independently selected from
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20 b) of at |east one ethylenically unsaturated

phot opol yneri zabl e pol yal kyl ene oxi de hydrophilic
wounmarmerissel ected fromthe group consisting of PCT/EP2004/001348

di et hyl ene glycol diacrylate, triethylene glyco

di acryl ate, diethylene glycol

: di et h cr_yéate, Roo i
O iStaiyNRne vgieje dRiodiheyARIED | At g?'staj\fyr iy [ A8 QY& R0 18
di -_-fqg'_a\i%,ort—f& hepfohgﬁq:eﬁgwmrogéﬁ ret ek at e,
t ety agt hyl ol di

ene dglyc acryl ate, tetraethylene glycol
di met hacryl ate, 25 pentaethyl ene glycol diacrylate,

Eﬁﬁtg%s,&%%lggr%gpg%éﬁ&] di et hacryl ate, pentapropyl ene

pent apr opyl ene gl ycol
di met hacryl ate, propoxylated (3) trinmethyl ol propane

triacLryl a ropoxyl a . ' '

L7 acy Pt o B ML S ST 24 AR cependenty

%él:bét‘éﬂ Yofi he grotih osndistingcbf (H§YirdgennSi-kyyalifl pCepaang, C1-zo alkaryl,
I acr

| ate, et | d - hv]
C egioRiG SR b s R BB o s A5 AR65 HFelogen anc
ErbBRY, Yhe 083, alRyIOBLXYASHE, €15 BikiIyEtCiyh akgikylp@ngs alkenyl, and Cs.

Eﬁr ;aagajec:eg&? %k@éﬁﬁé@?ﬁt@%& lgt? tgggs(té.j%%%?)lg; hegf) ln}QAr‘e Cs.12 cycloalkyl,

Qa8 yl?b'?.Q’@flkc@@?@ile.%)aglvc%g?f@%'araﬂkyloxy, 2,3-epoxy propyl,

nmet hacrylate, ethoxylate bi sphenol A
bycroxyl erthalogentaseyPsedd (4) bi sphenol A diacryl ate,
et hoxyl ated (6) bisphenol A diacrylate, ethoxyl ated
(6) bisphenol A dinethacrylate, 50 WO 2004/077153
PCT/ ERa093ny owsamer fiab frosapolmeaiizeble wifopeietios iynddpl I [

i ac , : ot i1agr yl pte, or :
byt Crfe MRSy kSl Ales b URREH L L JRE K0 B} B andiort
dhanbtihact,drat 2are padhywhapylugihers ghgh dlat éh‘%@@"}llfgﬂ’e@,e: t, and z
ol ypropyl en ol . dj ‘ I Thet .

e R Rl o R o FAT She k¥eRRibeing payel fo pygreater than
peaicereyand/ottahay bé remcr yl at e, hi ghly propoxyl at ed

(5.5) 5 glyceryl t riacrylate, ethoxylated g |yceryl t
riacrylate, a nd p ropoxylated (3) glyceryl

by i acsfytaleast 6ne athylericily amsatunated mhotepalyraerizabie polyalkylene

L
g%?F;f’ét@,i t‘!iri;@ﬂﬂ/le?neangﬁé& F}%ﬁadrﬂa&t @hehgenae giwdl f Dietkthacrylats,
Kininiate @hieol A RiBoRA! B CRUEDFIdYS) FBRGRE; Epropytene lyeol
SR ARG Hald, aRARMRnOdycdiuBERIale); fetreeBivneRiid] Bthacrylate,
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,
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and O Rsoo, N1OGCC=CH2 | Iw 15 R400 R200 wherein
R100 is Cl1.10 al kyl, -(EO06-, -(POaa- or 8500 -G

woRAM72G3where EO i s et hyl ene oxide, PO is prapYIEezm®4/001348

oxide, as is an integer froml to 10, R500 and R600
each may be the sane or different and

PreRia fa)yreoaerétytdyq@ dawylﬁfe M@W&y??%@)@wrﬂrtriacrylate
ggaj()@tl‘s}l it ga glagﬁﬁéq dFEMnéiﬁaéer@tesSQB@pﬂfpylene

eac ndependentl ydro en or
ghicpl diachiatas kyolynsepyigne oiyornbdmnawra 3 2-(2- ethoxyethoxy)ethyl
2 t t
gg{rég,sg%’xgr%%“wﬁzg %‘@ri/{h'n ftggﬁngér%r%réb%gﬁry §8p¥kidted (5.5)
gbsiys tiiawgylefe, Ieﬁioagllateﬁl g lycaryut rigickytate) a nd:armyllated (3) glyceryl
gr @ hydroxyl, aryl, sulfonyl, al koxycar bonyl ,
éfgrbonyl and Wis an integer froml to 10. 5 26.
the canpast drieqtonihics aiattadd seleetedifroni alkomylateRBldabols,
dro en an i S -20, aryl unsubstituted or
vlgt%ﬁwqﬁgz%% agrg %P“ée?% ?r}tycl oal kyl, Cl.6
@?koxm reast%neqnmorm@étemdnd hydroxyl, cyano, Cl.5
kyl, or halo R5a is hydrogen Réa is
ﬁylﬁaéig@rﬁaweﬂg @rﬁolrs@mqﬁ i s - (CH2)n-C(=0 - ORY,
where R7 is hydrogen, and nis 0; RS is hydrogen R6
inis X where Xis -C(=0-R10 where 10 R10Q
25 mihoco@ao;m@( efighgimpwherein the amige ”aq%ﬁdeﬁféy“créi@omef Is
e and t are each not zero, and z is
zsélreg?éggggﬁThe conposition of claim24 wherein for a),
Rl is hydrogen and R2 is C6-20 aryl unsubstituted or
substituted by one_or nore C3.12~cycl oal kyl, Cl1-6
al koxy, 2,3- 15 epg%y{ propyl hy roxyl, cyano, Cl1.5

al kyl, or hal ogen grops; 1I6ga G-sC | 6ffen; R6a is
hydrogen R3 is hygrggen; R4 inis g:HZ) "-C(=0 - ORY,
where R7 is hydrogen and n is O; i s hydrogen; R6

inis Xwhere Xis -C(=0-Rlo where Rio is
-OR1I1-0C(=0 -C(R12)=CH2, R11 is a C2 al kylene, R12
is hydrogen; each of e, t agnd z are not zero; and R40
i's

R300 ( T
QO—C—C=CH >
N | %)y

R400 Raqg

wherein Ry is C1-10 alkyl, —(EQ)aa—, —(PO)aa— or

Rsoo-©>—‘R600

where EO is ethylene oxide, PO is propylene oxide, aa is an integer from 1
to 10, Rsy and Rego €ach may be the same or different and each independently
are Cq.10 alkyl; Rago is hydrogen or Cyg alkyl, and Rape and Raeo each may be the
same or different and each independently hydrogen or Ci.1 alkyl, the alkyl being
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20RB RS CC I'I RAR6 z where RBin|[ ]~ and R5
in[ ]Z are hydrogen, R4 in[ Jzis 25 -(CH2)n

WQReM07ORT, where R7 is hydrogen, n is 0; R6 i RCI/EPgUous01348

-(CH2)"-C(=0 - ORY7, vvhere R7 is Cl1-50 al kyI substi tut ed
by Cl1.6 al koxy is 0. 28. The og %@L’OF of
anwhﬁ@&ewérs@bﬁnmw Wil aieast g MBEERT SRiFcies fram the group

@3% Ha)dal Igﬁ‘sép?tdll%dkyﬁdcéi’lboﬁm bafririd, t IBRirey1,088/1,06ulfonyl,
nDre cyc al Xy, 2,3- epoxy propyl,
IaU«dxyoaybqnybmmoocaUlorwl Ankyy is @Y inkpges Jem bidlds: Rsa i s
hydrogen; R6a 52 WD 2004/077153 PCT/ EP2004/ 001348 is
hydrogen; R3 is hydrogen; R4 in is -(CH2)n-C(—O) OR7,

\%er eTrRa? composition ofjelaim aAvherein for aRRqiie higingegemd Rsis Cezo

o s AL Bl Ry e Gl St 25

lepokwp‘lrfopgle hydroayld cpsamh O@i—, atkyl, tordradabgenagreu;esd?sa e hydrogen; Rea

SohyBisean i i AGORE: K 1< i ToROP-RIBOYST e ~o s

h{drogén Vaiey giig oRﬂz5 wﬂyo%germyzsba i$ rxewamex dzer —em(Hce eRi, where

and. each nay nd elect r

Boni$i 5O mf'ohvg(idg)e S{Bm))%g‘?zw yIs a ff}ﬁz% Rydfogen;
€hndQ o7 kA& hot Zeto, 2hdad ialzkd.. C1- 10 al koxy, C3-18
cycl oal kyl, C2.20 al kenyl, 2,3- epoxy propyl, cyano,

and hal ogen, the Cl-50 al kyI C6-20 aryl, C1-20
kaaryll]i ﬁpggtloﬁbﬁblﬁﬁ 24%yel&n%ﬂ<QNR1 IQ%yél%gen and R2 is Cg-20

cycl oal bei ng_unsubsti tut ed
aeyl yub@natiwe@@r sybsiitided by mmeeora8ore2Cectysinakkyl. Cmﬁdlﬁaw' 2,3-

%O%k@] @lll hy&ﬁﬁépoxy prgg?/iy,iz yl-%lidc{)J ou&l F%f o hydrogen Res

o dﬂwgeﬁ?s Rss iss dlyeogen; Raolm ISWe—@lda)np—@&ﬂ’i@D‘SQRfvg \Mﬁere R; is
Y998 Nnd T 198; BL KhyarGEsf RARY X where X is —C(=0)—Ro where

R1g is —O—R1—0O—C(=0)—C(R2)=CHa, R4 is a Cz alkylene, Rz is hydrogen;

each of e, t and z are not zero; and Ryq is

0—0O—2
A—0—7

4

where R; in [ ] and Rs in | }. are hydrogen, R4 in [ ]z is
—(CHy),—C(=0)—OR;, where R; is hydrogen, n is 0; Rg in [ k is
—(CH2)—C(=0)—O0R;, where Ry is C1.5 alkyl substituted by C1. alkoxy, and n is
0.

28. The composition of claim 24 wherein for a), R4 is hydrogen and Rz is Ce-20
aryl unsubstituted or substituted by one or more Cs.12 cycloalkyl, C4¢ alkoxy, 2,3-

epoxy propyl, hydroxyl, cyano, Cq.5 alkyl, or halogen groups; Rsa is hydrogen; Rea
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Cl- 20 al karyl, Cl1-20 aral kyl, C3-18 cycloal kyl, C2-20
al kenyl, cyano, 2, 3-epoxy propyl, 20 and hal ogen, the

wQreEd7alskyl , C6-20 aryl, Cl-20 al karyl, Cl1-20raraiPkoph/p01348

C3-18 cycl oal kyl, and C2-20 al kenyl being

unsubstltuted or substituted. by

& Yer9ep] Racimahyd fo@f”s'if.:1 | By 1S T g&gz)aﬂ‘l?go @—@‘bmwmre Ry is

%w;lo@éﬁ arﬁalanoaRglué<My@&gen aagsunego«vohewnps/LTC(_O) R10 where
groups; 25 R4, and R6a. ma

hydr oxyl , or n

ﬂ%e'ssm%—&ﬂ'dprf@g_e(ﬁi’—ﬁ@mbﬁﬁ Ry 1§ ﬁ@p%ﬁﬂ%’?ﬁ 1R '%Byéeroge“
r t HBefPNsi sting of hydrogen, cyano,

%ﬁh%&a?ﬁé t?éﬂgs?%%a&yl O C1-20 alkaryl, CL. 20

ar al kyl , CB 18 cycloalkyl C2- 20 alkenyl hal ogen, an

yal ky tainingfrom2to4carbon
%t()onsklér?m ghloofggfb&'gﬁgt ed group, which group may be
a) 1 &eh@polypeszablg camiposndhaving thehforrsula nat es wit h

hy ogen or, CL 30 4 al kyl, =0) - :
g R7R!ia S IRectqﬁ ? [,
020—@1 A840
aI E% 50 Lear g 07715
2oozf po Sis NRFARY dp n.is_a
vvhole nunber fromoO to 3, yl', Jg6- 20

aryl, Cl-20 al karyl, C1-20 aral kyl, C3-18 cycl oal kyl,
C2-20 al kenyl, and C5-50 carbocyclic ring being

n ituted o]
oyl capysltt ¥ Snd® #s Bl U 9iife OBy T Eh gkl gach may
andgpendgntiCbe2@lented ffsllmdh? groymscasisting pf bygiogeny@r-mxahyl, Ce-20
5-~hal d
BvhoBEnRdaRERy SRt S a0, £ Blelodthl, Cam alkenyl, 23-
eﬁmﬂﬂ))rdﬁgzo oyane, Rud %b@}n(]ﬁ% 1§ akgr €sB B/ €120 alkaryl, Ciz0
seI S t&d@oé% %)},h §fc Cy ns dS tdz 29 a‘?kenyl being unsubstituted or
s@s‘ﬁﬂljtecﬂ\lft}y(br@ aOmdeé R1x2) Wblaalkylnd:yano C1 5 alklyl C1s alkoxy, Ces.20
a |linear or
awgwhéuzocﬂcé'éﬁéﬁxc% &XWOBW W@EWZY} o %‘PWPR@% at ed
derivative thereof containing from2 to 4 carbon
atons_i n each oxyl al kyl at ed ro , ch
o TRk b Ao e 8B TR, i o
@Q&hal@érgW@r}Q a?‘éllﬂﬂ eC\l,. &Qﬁ/@@ﬁﬂ@mdz)éo éﬁkleﬁ%lt @?eu{d %-e@oxyﬁpropyl

wher e r en or

ard hplegen, Rediss a”iyt(%@y aaég o1 @& 2%@?{!@4 @,@w.cg/cloalkyl
Qﬂcg (?ggz%ngl? )glbéﬁgabﬁéﬂbstlt%ﬁem é@os‘ﬂﬁﬁé@%ﬂ e ©f- r%ore Ca-12

he sanme or different and

e)aﬂﬂalkvéycybém Gde plkii &mle%oxyepem a1lloky .ofn-toh@raliiylodp 2,3-epoxy
g@ggpf ﬁy&rBle,oér S RdGBupdsl- 50 al kyl, C6-20 aryl, C1-20
yt,

R4, Rs, and Rga may be the same or different and each may independently
be selected from the group consisting of hydrogen, cyano, Ci.so alkyl, Ce.20 aryl,
Ci1.20 alkaryl, C+.50 aralkyl, Cs.15 cycloalkyl, Ca.oo 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 Ca.
4 alkyl, X, and —(CH,),—C(=0)—ORy, where Ry is selected from hydrogen, Ci.so
alkyl, Cs.20 aryl, Ci.20 alkaryl, C1.59 aralkyl, Cs.50 alkenyl, Cs.s0 carbocyclic ring,
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20 C1-20 aral kyl, C3-18cycl oal kyl, C2-20 al kenyl
cyano, 2, 3-epoxy propyl, hal ogen and carboxy, the

wQreEd7alskyl , C6-20 aryl, Cl-18 al karyl, Cl-2oraraiPkoph/p01348

C2-20 al kenyl, and C3- 12 cycl oal kyl being

KR £t Slarit e VPR, RmBOS TS BB o, o

arnyWan@lyLZ@ z%raaeblkw Ox 6, CY2loatkah @oyo plkepyl] and Csso carbocyclic

IXG D&Y s st te B BurRURS by BBE of rede G av e foy &YBrp. Cus
hikyl, dy.ql &k dyoa@db%o Iaryldxy, Cmgd é@llﬂ@)@hQS&%emyepﬁogﬁl hydroxyl or

identifie

g ]RNh and/ or u)%jﬁ!’
Ralogen srouaﬁde%ha:—f oAb R RABE P IR q8M 9" Gres kvl and
XU@“ -Qt: J=O)J$R1(? or LRébﬂdC@:O)La@lasiR‘75 WUReAPRYS i s élect@e%m the

and each bei ng equal to or 3reater
Q@UH? and 230n§:13fémbllor t 9fay be zePo-Rpy—@—GEQ) ea@(Ru)—CHz,

ong ¢ h_ll i gl phot opol yneri zabl e
pgﬁya NFILEAL d: Q&J Al and

kyI ene oph| I'"c mononer sel ected from
%gﬁaup%ﬁﬁ@&ﬁ@%#@hiﬁtvwweﬁm 8 @dioear ai branghed djvalent

EECHRIL O BhUSOU R sk BLEPYLABRIBLVople o 4 caon

atoimsrio ;ewble ogylgkylated gtoap,rvymlah grouprnpy bp\df drie 2§l nppeating units;

Ret 526 Ry el oot cieaEhyt A 81 CoarpdpaR ekt B fom

0j rsebhmw) athere R).@misaeydirxobemmrgt:ygwlkytjl Rer isl ag egbove, Ry is

LA B 0 e L L g et o o

di met hacryl ate, propoxyl at ed (3) tr| nmet hyl ol pr opane
triacrylate, propoxylated (6) 5 trinethylol propane
RreilsBydpgenor gt fh%WI ated (3) trimethyl ol propane
triacrylate, et hoxyl ated (6) tringethyl ol propane
trlacrylate ethox lated (9) trinethylol propane

t ri ad¥sAngtRe MAvdsokpI semeot diiferenhenNbeaopay e independently
ddid A ﬂbrﬂttﬁé grfURAEMIRY Sﬂhydré%é?ﬁ?@))é& akpr QFQJ&y! Ci-20 alkaryl,

trinmethacryl ates, et hox heno
Gli-oeraiadr g4 aWCloal&Y'hﬁxgol alisanyl, (@?n%l%ﬁrﬁéﬂw prepyl, halogen and

RS SR ot RISy, oo it am .
1el pa@l@@lkmbelngstmu&w@ieé@r cubstivite g ipy ook qt\rrmra&fayk ay@c;»alkyl
SR A6 Dl R0k L CEL Mo AAR)

mdmhbyhalggmgtouasml ate, pr opoxyl ated (3) glyceryl
triacrylate, polyethylene glycol diacryl ates,

pol yet hyl ene gl ycol di nethacryl ates, polypropyl ene

gl yc8g dlem‘/myd)mm thatdé xtppcﬂmb&mblgbvﬁbmhonehes foundin[ J.[ I

LetmBRgREL b l0dengindarORis beRiAdionl, iladal fe ghiprt ki
d%qp@,@'taé@(ﬂiz(a% Bhch whole numbers 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;

b) 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
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glyceryl t riacrylate, ethoxylated g lyceryl t
riacrylate, a nd p ropoxylated (3) glyceryl
worbamrylsat e; c) at | east one noni oni ¢ surfact BAT/EP2004/001348
sel ected from al koxyl ated al cohols, al koxyl at ed al kyl
and m xtures the

BReTerriatedebreth s SvopieeYislie efelensay s etrecryiete,

fadihyterd | | giaBBlA6! ehdthyIEROR g éolN dimethacrylate,
p‘-"}3%100 }%-ec- C—g%:ﬂ R4OOSJR200 Cbaﬂd R3}60 g% y

_iGe REGETYHRer aeﬁtamwlw OQIYPQ' aMWPthacrylate

pﬁ%%%dom 4B, S armelhyicfirapshe V\ﬁ%g@%g?g oPXylated  (6)

5 towiethylolmapare piriepylathe edhdiatedis(3)s tamethiitolgeparie otfiacrylate,
A e TP ToRpERS LByl 4A59HAR Ly hgbRRoane
ttigatylatgen qro@ixyited ky ltrimaihgloR80parend Riéotylatash npgopozylated
tlir}qgﬁ%r% ;grrrgs rmc] eth%&glﬁﬁe%d egliogglg{latecgﬁ@egg&q%r{ﬁ élg){]gr{':g@]%crylate
esmm@tatémcsacmspheholau d.be@dme osmeoxymmbe (4)dsphehebA fdimethabeylate,

10 %M?&S hgrng% aI f/)lg k eS;hoxyquaq 3ﬁt% s)élhenol A diacrylate,

e ds@ra¥SsR(a) @rsxphen@m m@e@rah@ rathoxmdd Y6)i tﬁspﬂﬁénbm @gﬁéthacrylate
from| tojj e conposition of

RVt r}?)operpé;r' 9'§C<ﬂﬁ%§'@ﬁﬂ RISV sﬂbcerﬂr ipcrylate,
g@%ﬁ?ﬁﬁd%&&ﬂj d@bryﬁi%tdoiyégﬁ%rﬁgglw dﬁﬁetﬁé’ér@laﬁ% iaalypropylene
gbg‘;ahsiaCﬁatss,am%erpﬂﬁn%zglx?@bﬁlr@@tsawgtqayé %et%g?w%@w ethyl
15 aa%te' %tH&X%féQIS E‘) ygﬁwtéérgmi@dl a@fBacritdtd, higBy propoxylated (5.5)
glyceryl trlacrylate ethoxylated glyceryl trlacrylate and propoxylated (3) glyceryl
triacrylate;
c) at least one nonionic surfactant selected from alkoxylated alcohols,
alkoxylated alkyl phenols, and mixtures thereof;
20 d) at least one photoinitiator; and

at least one amine modified acrylic oligomer is selected from

RBOQ ﬁ
N —Rmo— O0—C— IC: CH2
R400 R200 ’
and
R300

0
NM{O C—C—CH2>

R400 Ro0o

wherein R1oo is C1.1o alkyl, —(EO)aa-—, —(PO)aa— or
25
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15 hydrogen, and n is O; R5 is hydrogen; R6 inis X
where X is -C(=0-R10 where RI10 is
woQeRbT7138 C( =0) - C(R12) =CH2, R11l is a C2 al kyl ereT/ER1®4/001348
is hydrogen; e and t are each not zero, and z is
zero. 1 31. The conposition _of claim29 wherein for
a), RL is hydrogen and R2 i/3 -20Q0. 20 aryl
unsubstituted or subsRFOTT& oNEoLr nore C3- 12
cycl oal kyl, Cl1.6 al koxy, 2,3—epoxy propyl, hydroxyl,
cyano, Cl1-5 al kyl, or hal ogen groups; Rsa is hydrogen;
Rsa is hydrogen; R3 is hydrogen; R4 in is
- (CHAY er@@ﬂ))ﬁ@wen@vﬁélﬂé, ip Propyeneoyéds. agrie an integer from 1

t8510 SRJJ&’ %F@u B, e%u rg?y&% S%%o%re{n&ﬁ@%ﬁ%&%nﬁenﬂy

%erCw 1 radk,yl R isshyldyetiengemCis abyleant Rafo and Ricaedclr naayebe the

e AR e o b 3 R o

unsGbijtlite@( vGpultGRiltedvndtheatHié asts oty dergisst, setedted GronRehé @roup

z.is .5 004/ 07715 / EP2004/ 0013
copelpS o Belf Sy L BB, SHLOR. S0P Jratgs A sulony
divox@dardbonylkaminocamanyl; aisd wls al thtedérdrap@Mpe30t | on of
claim?29 wherein for a), RlL is hydrogen and R2 is
C6-20 5 aryl unsubstituted or substituted by one or
3mwr e THS. ciba'\pbﬁﬁlbﬁaif leMdim Z@lwﬁer@hk@% R, i8- hy@%@é\ﬁ éHoORth Ce-20
S

hydr ox Cl.5 al kyl orhaoe R5a
qa%mgéwwmr SbsHyaARyeane pamoss %@g&a th4¢1malkgxy, 2,3-

egs | S)Wag%éga%@& afﬂ?yl' & h g%ng@%[l S, R d i hyérogeré, Rea

In1sS wher e

lmdrqgeno&ms dyeragen: @mm)l&cméCHm—rq 7, where Ry is
h%;l@géﬁnsnd R42 ol ﬁé*”é’ﬁ{/c%gé‘n R&Q '3«?wﬁ9r%h><‘?§ eC—t%)anﬁgzwhere

are each zero. cess ormng a pa

%htﬁ UTQ'S‘PQt_@UF@f:F@)‘ﬂ@ RQF@T'D\RW“SH@ erallsvlm%a &t Bydiogen;
mﬁofég}goaﬂqu ,gr}i opf claim3; 2) imagew se
exp03|ng t he er to ac

Inic radiation in a pattern
to thereby 15 cause a change in the solubility of the

SRRoL 2 bol5]BLBHRR 25 ot FEIE ORI Rt o

aryl unsubstituted or substituted by one or more Cs.12 cycloalkyl, Cq.s alkoxy, 2,3-

epoxy propyl, hydroxyl, cyano, Cq.s alkyl, or halogen groups; Rs, is hydrogen; R
is hydrogen; Rs is hydrogen; Ry in is —(CHp)—C(=0)—O0R;, where Ry is
hydrogen, and n is 0; Rs is hydrogen; Rg in is X where X is —C(=0)—R1o where
R1p is —0—R11—0—C(=0)—C(R12)=CH,, R4 is a C, alkylene, R, is hydrogen;

each of e, t and z are not zero; and Ry is

Y
&

A—C0—

where Rz in [ ], and Rs in [ ], are hydrogen, Ry in [ ]; is
—(CH2)»—C(=0)—OR;, where R; is hydrogen, n is 0; Rs in | ]z is
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34. The process of claim 33 wherein the conposition
further conprises at |east one amine nodified acrylic

wohogmreirss 20 35. A process for form ng a patteCWEDZ0a/001348

substrate conprising: 1) providing on a substrate a
| ayer of the conposition of claim3; 2) inmagew se
ex(@bb)ReCHR)1+-aRerwindreRyds St scalkyiasibsiitotedthy Cq.s alkoxy, and n is
brradi ation; 3) developing the resist to formthe

esired pattern of vias; 25 4) depositing electrically
conductive materi al in the vias to forma desired
gattern of electrical, interconnections;

enov | iy CPmRosIE ok 03%29 Pherep deled)s Rofs BV‘HPQ?@@”G' Rz is Ce-20
alfwbﬁsmbs&.hﬁe@ 9F’§n§’§dtﬁdté’dﬂ bil Wnbhﬁ‘rmgr‘ér@{{gsc%éloﬁkyi Aslalkady, 2,3-
one am ne nodi f acrylic oligo
epoxy propyl, hydroxyl cyano 1.5 alkyl, or halogen groups; Rs, is hydrogen; Res
is hydrogen; Rs is hydrogen; Rs in is —(CH,),—C(=0)—OR;, where R; is
hydrogen, and n is 0; Rs is hydrogen; Rg in is X where X is —C(=0)—R 1 where
R1o is ——O—-R11——0—-C(=O)—-C(R12)=CH2, R11 isa Co alkylene, R12 is hydrogen;

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

33. 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.

34.  The process of claim 33 wherein the composition further comprises at least

one amine modified acrylic oligomer.

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

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

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

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

4) depositing electrically conductive material in the vias fo form a desired
pattern of electrical interconnections; and

5) removing the resist.

36. The process of claim 35 wherein the composition further comprises at least

one amine modified acrylic oligomer.
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