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i nvention pertains to photosensitive conpositions which can be devel oped by
al kali, conprising oxine ester conpounds as photoinitiators. From US

pat ents 3558309, 4202697, 4255513, 4590145 it is known that oxine ester
deriva- tives are photoinitiators. |In UP Kokai Hei 8-272095 sol der resi st

i nk conpositions conprising inter alia

1- phenyl - 1, 2- pr opanedi one- 2- O benzoyl oxi me and

1- pheny %_Egﬁgﬁﬂﬂg%_éLc>ethoxycarbonyl oxi me as photoinitiators are
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1- phenyl - 1, 2- pr opanedi one- 2- O et hoxycar bonyl oxine is enployed. In

phot opol yneri zation technol ogy there still exists a need for conpositions
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and neet t ﬁﬁ %gﬁﬁ|§§ﬂ‘%€§ ofgthe'lnddgtry regardi ng pro- perties like,

- for exanple, thernal stability and storage stability. Surprisingly it was
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Cl2al koxycar bonyl or benzyl oxycarbonyl; or phenoxycarbonyl mhlch is
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perties like, for example, thermal stability and storage stability.

Surprisingly it was found, that alkaline developable photosensitive compositions, comprising
1. Alkaline developable, photosensitive composition comprising
(A) at least one alkaline soluble binder resin, prepolymer or monomer component;

{B) at least one compound of formula | or Il

1

(l)—H Cl)—Fl
N N
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Ar—C—H (I) M——C—H « (I, wherein

Ry s Cy4-Cgeycloalkanoyl, C3-Cqralkenoyl; Cy-Copalkanoyl which is unsubstituted or substi-
tuted by one or more hatogen, CN or phenyl; or R, is benzoyl which is unsubstituted or
substituted by one or more C;-Cealkyl, halogen, CN, OR;, SR4 or NRsRg; or Ryis Cp-
Czalkoxycarbonyl or henzyloxycarbonyl; or phenoxycarbony! which is unsubstituted or
substituted by one or more C,-Cgalkyl or halogen;

Ary is Cg-Cyaryl or Cg-Cyaryloyl, both radicals are unsubstituted or substituted 1 to 12
times by halogen, C-Cyealkyl, benzyl, C,-Cypalkanoyl, Cs-Cgeycloalkyl; or said Cg-Caoary! or
Ces-Caparyloyl is substituted by phenyl or benzoyl each of which optionally is substituted by
one or more ORz, SR, or NRsRg; or said Cg-Caparyl or Cs-Coearyloyl is substituted by C.-
Czalkoxycarbonyl optionally interrupted by one or more -O- and/or optionally substituted by



one or nore OR3, SR4 or NRBR6; or said C6-C20aryl or C6-C20aryl oyl i%gJUNZ%&
substituted by C2- Cl2al koxycarbonyl optionally interrupted by one or nore
-0- and/or optionally substituted by 0 9 JUN 2004 -2 one or nore hydroxyl
groups; or said C6-C20aryl or C6-C20aryloyl is substituted by phenoxy-
carbonyl, OR3, SR4, SOR4, SO02R4 or NR5R6, wherein the substituents OR3, SR4
or NR6R6 optionally form5- or 6-nenbered rings via the radicals R3, R4,

R5 and/or R6 with further substituents on the aryl ring of the C6-C20aryl
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more OR3Y SR& B3 NRSR6: benzyl, benzoyl, Cl-
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M , each of which optionally is substituted 1 to 12 times by halo-
2

gen, C,-Cealkyl, C3-Cgeycloalkyl, benzyl; phenyl which is unsubstituted or substituted by
one or more OR4, SR, or NRsRg; benzoyl which is unsubstituted or substituted by one or
more OR3, SR, or NRsRs, Ci-Cialkanoyl; C,-Cialkoxycarbonyl optionally interrupted by
cne or more -O- and/or optionally substituted by one or more OH, phenoxycarbonyl, OR,,
SR4, SOR,, SO.R, or NRsRg;




Cl2al kanoyl ; C2-Cl2al koxycarbonyl optionally interrupted by one or n@rge‘lw)zﬂm
and/ or option- ally substituted by one or nore hydroxyl groups,

phenoxycar bonyl, OR3, SR4, SCOR4, SO02R, or NR5R6; M2 is a direct bond, -0-,
-S-, -SS-, -NR3-, -(CO-, Cl-Cil2al kyl ene, cycl ohexyl ene, phen- yl ene,

napht hyl ene, -(CO) O (C2-Cl2al kyl ene)-C®€0 -, -(CO O (CH2CH20) n- (CO) -

-(CO- (C2-Cl2-al kylene)-(CO-; or M is C4-Cl2al kyl ene or

C4- Ct 2al kyl enedi oxy-, each of which is optionally interrupted by 1 to 5
-0-, -Sf and/or -NR3-; M3 is a direct bond, -CH2-, -0-, -5-, -SS-, -NR3- or

-(CO-; MAis Nor R3is hydro r Cl- C20al kyl; for R3 is C2-Cl2al kyl
whi ch |s substituted by -OH, - - CN, - Cba OXy, -OCH2CH2CN,
- OCH2CH2( CO) O C1- C4al kyl - Cl1- C4 S'CO) - phenyl, -(CO ON,
- (CO) O GIr-M ahieg IX)is 3 iR (@WW ) 2, on 2.04) 2, ,each of which optionally
- N[ CH2CH20O ( CO) - C1- C4al k 2 or rphol | ny is C2-Cl2al kyl which is
interrupted by one or m)re- R3is - Qr+1H,
- (CH2CH20) n( CO) - C1- Csal kyl a kanoyl , CS- ClZal kenyl , C3-Csal kenoyl ,

C3-Cscycloal kyl; or R3 is benzoyl whi ch is unsubstituted or substituted by
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C3- C12al ln.- C3- C8cycl oal kyl, phenyl - Cl- C3al kyl ; C2-C8al kyl which is
substitute %37’ _OH, -SH, -CN, C3-Csal kenoxg - - OCH2CH2CON, - OCHR2 CH2( C0) O( CL-
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Caal kyl ) M; -ig @Giiectiiords P y$-, -STY O pfe@y! C1-Crakyiene eyclohexyayecpheral kyl ) :
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CB Cl2al ({ér@:b-ﬁlk@eneﬁwck)e,nowg IS4 %lkﬂem@'@i Czalkylengsigxyy,| eashohwbfchwhi ch i s
unsubst i niel- Cl2al kyl, Cl1- Cl2al koxy or
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-(CO R7; f'e8ach other are hydrogen C, - C20al kyl
C2- CAhy dMexig @l dirglct bazgh, GI-baI-@ox&aF&S}LL ;NGB 0C38kenyl , C3- C8cycl oal kyl
phenyl - C1- C3al kyl, C, - C4al kanoyl, C3-

M, is N7 N|J§N or
I , )\N‘A

R is hydrogen or C,-Cyalkyl; or Rjis C-Cyaalky! which is substituted by -OH, -SH, -CN,
Ci-Cealkenoxy, -OCH,CH,CN, -OCHCH,(CO)O(C-Calkyl), -O(CO)-C4-Caalkyl, -O(CO)-
phenyl, -{COYOH, -(CO)O{C,-Caalkyl}, -N(C,-Caalkyl),, -N({CH;CHL0H)s,,
-N[CH,CH,0-(COQ)-C,-Csalkyl]> or morpholinyl; or R; is C;-Cyzalkyl which is interrupted by
one or more -O-; or Ry is -{CHCH0)n.1H, -(CH,CH,0),(CO)-C,-Cgalkyl, C;-Cgalkanoyl,
C3-Cioalkenyl, Ci-Cgalkenoyl, C3-Cgeycloalkyl; or Ry is benzoyl which is unsubstituted or
substituted by one or more C,-Cgalkyl, halogen, -OH or C,-C,alkoxy; or R is phenyl or
naphthyl each of which is unsubstituted or substituted by halogen, -OH, C-Czalkyl, C;-
Czalkoxy, phenyl-C,-Cs-alkoxy, phenoxy, Ci-Cy.alkylsulfanyl, phenylsuifanyl, -N{C-
Cizalkyl)s, diphenylamino or -{CO)R;; or Rz is phenyl-C;-Caalkyl, or
Si{C-Cealkyl){(phenyi)a;

r is0,1,20r3;

n is1to 20;
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C42al kenoyl , benzoyl; or are phenyl or naphthyl each of which is 9 Jun 200
unsubstituted or substi- tuted by Cl-Cl2al kyl or Cl-Cl2al koxy; or R5 and R6
t oget her are C2-C6al kyl ene optionally interrupted by -0- or -NR3- and/or
optionally substituted by hydroxyl, Cl-C4al koxy, C2- C4al kanoyl oxy or
benzoyl oxy; R7 is hydrogen, Cl-C20al ky4; or is C2-C6al kyl which is
substituted by hal ogen, phenyl, -OH  -SH, -CN, C3-C6al kenoxy, -OCH2CH2CN,
- OCH2CH2( CO) O C1- C4al kyI) -O(CI)) Cl C4a| kyl, -Q(CO) -phenyl, (CO)C]—I or
(CO)O(C C4a|ky|) R 1s WhIChIS |nterrupted by one or
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performance C - i near or branched and f 6r exarrpl e, Cl1- C18-,
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exanpl e gyc p tyl,..cyclopent C ohex es-
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exanpl e, Cratkboy pheetAypLy-C atkgisatianyl, iphomyinany, -NiC - Bualklp:xvr dnsaembmhmbpxy,
i sobutyl oxy, tert-butyloxy. C2-Cl0al koxyal kyl is C2-ClQal kyl, which is
i nterrupta% by one 0-atom C2-d oal kyl has the

a photopolymerizable compound; exhibit an unexpectedly good performance.

Ci-Cooalkyl is linear or branched and is, for example,C,-Ciz-, C1-Ci4-, C1-Cyz-, C-Cy-, C1-Cs-
or C-Csalkyl or C4-Cz- or C4-Cgalkyl. Examples are methyl, ethyl, propyl, isopropy!, n-butyi,
sec-butyl, isobutyl, tert-butyl, pentyl, hexyl, heptyl, 2,4 4-trimethylpentyl, 2-ethylhexyl, octyl,
nonyt, decyl, dodecyl, tetradecyl, pentadecyl, hexadecyl, octadecyl and icosyl.

Ci-Ciralkyl, Cy-Cgalkyl, C,-Cgalkyl and Cy-Cjalkyl have the same meanings as given above

for C-Capalkyl up to the corresponding number of C-atoms.

C,-Cyatkyl which is interrupted by one or more -O- is for example interrupted 1-9, 1-5, 1-3 or
once or twice by -O-. Two O-atoms are separated by at least two methylene groups, namely
ethylene. The alkyl groups are linear or branched. For example the following structural units
will occur, -CH,-CH,-O-CH,CH3, -[CH2CH20],-CH,, wherein y = 1-9, -(CH3-CH,0}7-CH,CHs,



sanme neani ngs as given above for Cl-C20al kyl up to the correspondidbgdUNﬂ®F
of Catons. Exanples are nethoxynethyl, nethoxyethyl, methoxypropyl,

et hoxymet hyl , ethoxyethyl, ethoxypropyl, porpoxynethyl, prpopxyethyl,
propoxypropyl . Cl-C20al kanoyl is linear or branched and is, for exanple,
C2- C1$-, C2-C14-, C2-C12-, C2-Cs-, C2-50C6- or C2-C4al kanoyl or C4-Cl2- or
C4- C$al kanoyl . Exanples are forrnyl, acetyl, propionyl, bu- tanoyl,

i sobut anoyl , pentanoyl, hexanoyl, heptanoyl, octanoyl, nonanoyl, decanoyl
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and C2-g@nbkarmyik fdrawamiple-CH Tk MBa L0 S 08H,CHi weitHaboy-©-ChirCHL- C20al kanoy!
up to the correspondi ng nunber of C-atons. C4-C9cycl oal kanoyl is for
exanpl e cycl opropanoyl, cycl obutanoyl, cycl opentanoyl, cycl ohexa- noyl,

cycl 000@?09lerox9@ky@4ﬂéé?%ngy Catiyl | whikh %@aétltméd b;ryammudtwd Qr-atamwmhe alky!

acet yl oxy, opi onyl oxy, butano | ox i sobut ano refer
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n- but yl oxycarbonyl , isobutyl oxy carbon 1- di met hyl propoxycar 0 9 }
2604 - 60WHngB-AiyEr*yPERYL aF B “H‘é’?%}ltlytaxycar bonyl , ~hept yl oxycar bonyl ,

oct yl oxycar bonyl , nonyl oxy- carbonyl decyloxycarbonyl or

dodecylox%carbonyl especially nethoxycarbon | , et hoxycarb- ony

pr opoxyea Wﬁ‘?ﬁ'kylns FUtSYROR\ECHICI9BHPY! Ycletiiy ngﬂpé&tybﬁyww CW@F&"G\% y

et hoxygahg cy¥pentHanGé@abkogycarbonyi which is interrupted by one or nore
-0- is linear or branched. Two O- atoms are separated by at |east two

met hyl ene groups, nanely ethylene. C6-C29aryl is for exanple phenyl

1- naphtbyb4a|@ox9a9hhsyﬂ or BraRBhdY, xbn e%rﬁmnﬁ\eihﬁkyleméxyp)@ww, iso Cgaﬂeye
1-peryl enyl or " 3-perylenyl, preferab phenyl or napht hy C10- C20ar yl and
C6- C12abWwoﬁa@éophwkgadﬁom%ﬂﬁﬂh§§t@ﬁY@KWen above for C6- C20ary| up to the
correspondi ng nunber of C-atons. C6-C2Qaryloyl is for exanple benzoyl,

1- napht hoyl, 2-napht hoyl, 9-anthracenecarbonyl, 9- henanthrenecarbonyl 1
- pyr ene@aﬁhx@“ﬁ%ya"wl pﬁ/lce'rﬁao?é“%o\rﬁiwh i lntﬁé‘#ﬁ}?‘érﬁ’éc%eb@r@iﬂmo@z@ plkyf |has the

necar bogyhe LEHRE A0 REREN I % 080 'hP% meCé&re%gQﬁa,e@ AYtnoBAs: & Bfmane

meani ngs as give C20a cortespon- di ng nunber
of C-at Bmplsmtﬁseu matr@dyraetwl rra@lth@weﬂwmr memwymp@ylaleéwogwngthwt mté@w@tftyb 12

tinmes. cal cannot have nore
substi tuen%@ Wag)%?éexg x]}étﬁﬁt r%bgiryyrﬁ&! ng. The radicals are

substituted 1 to 12 tlnes, for exanple, 1 to 9tinmes, 1to 6 tines, 1to 4
times, b'?-ngaIkanoyI is linear or branched and is, for example,Cs-Cig-, C2-Ci4-, Co-Ciz-, C3-Cg-, Co-
Ce- or Ca-Caalkanoyl or C4-C2- or C4-Caalkanoyl. Examples are formyl, acetyl, propionyl, bu-
tanoy!, isobutanoyl, pentanoyl, hexanoyl, heptanoyl, octanoyl, nonanoyl, decanoyl, dedecan-
oyl, tetradecanoyl, pentadecanoyl, hexadecanoyl, octadecanoyl, icosanoyl, preferably acetyl.
Ci-Cizalkanaoyl, C,-Cgalkanoyl, C4-C,alkanoyl and C,-Csalkanoyl have the same meanings as

given above for C,-Cpyealkanoyl up to the corresponding number of C-atoms.

C4-Cocycloalkanoyl is for example cyclopropanoyl, cyclobutanoyl, cyclopentanoyl, cyclohexa-

noyl, cyclooctanoyl.

C,-Cialkanoyloxy is linear or branched, for example acetyloxy, propionyloxy, butanoyloxy,

isobutanoyloxy, preferably acetyloxy.

C,-Cralkoxycarbonyl is a linear or branched and is, for example, methoxycarbonyl, ethoxy-

carbonyl, propoxycarbonyl, n-butyloxycarbonyl, isobutyloxycarbonyl, 1,1-dimethylpropoxycar-



particul ar one, two or three times. C3-C9heteroaryl is for exanple 208 JY 200
3-furyl, 2-pyrrolyl, 3-pyrrolyl, 2-thienyl, 3-thienyl, 2-thi- azolyl,

2- benzof uranyl, 3-benzofuranyl, 2-indolyl, 3-indolyl, 2-benzothiophenyl,

3- benzot hi o- phenyl, 2-benzothiazolyl, 2-pyridyl, 3-pyridyi, 2-quinolyl,
2-qui nolyl, 3-quinolyl, 4-quinolyl, 1=6fsoquinolyl, 3-isoquinolyl,
4-isoquinolyl. O ~ Phenoxycarbonyl is -c_o- 1 . Substituted phenoxycarbonyl
radicals are substituted one to four tinmes, for exanple one, two or three
tinmes, It e g are
o era Jl%klyﬁ(@%@m 4&@&&#%&@; r@;ﬁgﬂox%érbb'rg}" &sﬂ&gcaﬁboﬁm %hyws' are
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or pol yoylsaturated and are for exanple C2-Cl2-, C2- CB al kenyl , e.qg. aIIyI
methal lyl, 1,1-dinethylallyl, 1-butenyl, 3-buteny|, 2- but enyl

1, 3-pentadi en- yl, 5-hexenyl, 7-octenyl or dodecenyl, tetradecenyl,

pent adeCelylalkokreadbegewlich isioteatietearyy oneawdnbr@o&riyIinﬁspe(c)iraandhydawtym

- I I I
i ven_ aBSUE s PSRy baty iR R 5P SRy B Fehdl ondi ng munber of
C—atgns. C2- C20al kynyl radicals are for exanple C2-Cl2-, (C2-C6-al kynyl and
- I
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5- hexenyb@%monﬁﬂgﬁﬁmbkemayhum@ﬁlcals may be nono- or pol yunsaturated and
are for exanple propenoyl, 2- nethyl-propenoyl, butenoyl, pentenoyl,

1, 3- pent adi enoyl, 5-hexenoyl. Hal ogen is quorlne chl orine, brom ne and

i odi ne, CgEReeHA liy b umrﬁ;me bemlabm it maphthdylp Ravdphehoyl, mafmrraabrh@cafrtbmr isne and
chlorine, If the sybst] tue ring form

o o oAb e, T e RO S PEENCRIPTRG SRR B P meDe
subst i t ugtdrorgl préterapiiesinizoyliongaghithayit h one of the carbon atons of the

phenyl rin ructures conprising two or_foyr gs sive the phen
g or ey st sy heardotarcatien sy 1or S Sapiorbie I iéceorealivi o

are Cklaﬁ@e@hﬁkSOQtahgﬁgulae | and Il are prepared by nethods described in
the literature, for exanple by reaction of the corresponding oxines (Rl =
H with an acyl chloride or an anhy

Substituted aryl radicals Ar; and Ar, are substituted 1 to 12 times. It is evident that a de-
fined aryl radical cannot have more substituents than free positions at the aryl ring. The
radicals are substituted 1 to 12 times, for example, 1 to 9 times, 1 to 6 times, 1 to 4 times, in

particular one, two or three times.

Cy-Ciheteroaryl is for example 2-furyl, 3-furyl, 2-pyrrolyl, 3-pyrrolyl, 2-thienyl, 3-thienyl, 2-thi-
azolyl, 2-benzofuranyl, 3-benzofuranyl, 2-indolyl, 3-indolyl, 2-benzothiopheny!, 3-benzothio-
phenyl, 2-benzothiazolyl, 2-pyridyl, 3-pyridyl, 2-quinolyl, 2-quinolyl, 3-quinolyl, 4-quinolyl, 1-

isoquinolyl, 3-isoquinolyl, 4-isoquinoclyl.

0
Phenoxycarbony! is -8-0@ . Substituted phenoxycarbonyl radicals are substituted

one to four times, for example one, two or three times, especially two or three times. Sub-

stituents on the phenyl ring are preferably in positions 4 or in 3,4-, 3,4,5-, 2,6-, 2,4- or 2,4,6-

position on the phenyl ring, in particular in 4- or 3,4-position.




09 JUN 2004 8 dride in an inert solvent such as for exanple t-Butyl nmBtghyiUN 2004
et her, tetrahydrofuran (THF) or dinethylformam de (DVF) in the presence of

a base, for exanple triethylamne or pyridine, or in a basic solvent such

as pyridine. 0-HO-RL ORlL or Ar- CGCHR ORIN (l) Ari CGH base 0-H N Art
CR2 ORL N((Ill') ArtCGR2 Such reactipns are well known to those skilled
inthe art, and are generally carried out at tenperatures of -15 to +50C,
preferably 0 to 25C. The oxinmes required as starting materials can be
obtained by a variety of nethods described in standard chem stry textbooks
(for instance in J. March, Advanced Organic Chem stry, 4th Edition, WIley

| nterscp -E981R)1is Br xBmPRESE2YIL BRERYIEMD A -ARASADENSY P 02ER Seth
Sandl er ﬁ%‘ Kgrg? 'sOr grar)lci r(r;%f unctlyoﬁal group prepar gt':/’ons, Vol .t g?gxggdem C

Press. €3nreciafly berZyhost conveni ent nethods is, for exanple, the reaction of
al dehydes or ketones wth hydroxylamne or its salt in polar solvents |ike
et hanol or aqueous ethanol. In that case, a base such as sodium acetate or
pyri di néx>Csalkedydadicals ortyrlzs mphe op pplginsatisated 2ot iaoh faviexampte. Co-Cta-,i Ge-O| |

known t r react ' eyl ﬁ ) e e _.be
added a%\%rt“}r'f}e' %e%&ﬁrﬁ%élgﬁ 1é§§'ﬁért1 cl)tjlgm%gﬁﬁg t %ﬂ’e%ggﬁeéﬂ‘. 1%3%%& sol vent s
such asylp§hierinye 7cegtemil sododrsengletbtradetsnge pantddensnyo hexavecenyl.codadeceny!. The
reactio - nerally the re- fluxing tenperature of the

ind AL L P

m xt ure, usua Anot her conveni ent synthesis of oxinmes is the
ni t r osaCi-Oneatienylaadicale antEis 10 lsemyl grdicatshavetthe sare mmasinge iad girenaatoed koyl

nitritea | I N it i i exanple in Oganic
Synt hes & %‘éotéi"ﬁe;ﬂw@%‘?'w%ﬁﬁ?@?‘*%9%39%%@&1‘1%3@%%&1988) . pp 199 and 840,
and acidic con- ditions, as described, for exanple, in O ganic Synthesis
coll. vl -C\z(o’alk‘))/Rylefgdigé]g art! for e%ﬂwbl'e dq%fg', C,-Cg-alkynyl and may be mono or polyunsa-
turated and are for example ethynyl, propargyl, 1-butynyt, 3-butynyl, 2-butynyl, 5-hexynyl, 7-

octynyl or dodecynyl, tetradecynyl, pentadecynyl, hexadecynyl, octadecynyl or icosynyi.

C,-Csalkenoxy radicals may be mono- or polyunsaturated and are for example allyloxy, me-

thallyloxy, butenyloxy, pentenoxy, 1,3-pentadienyloxy, 5-hexenyloxy.

Cs-Csalkenoyl radicals may be mono- or polyunsaturated and are for example propenoyl, 2-
methyl-propenoyl, butenoyl, pentenoyl, 1,3-pentadiencyl, 5-hexenocyl.
Halogen is fluorine, chlorine, bromine and iodine, especially fluorine, chlorine and bromine,

preferably fiuorine and chlorine.

If the substituents OR;, SR, and NRsRg on a phenyl ring form 5- or 6-membered rings via the
radicals Ry, R4, Rs and/or Rg with further substituents on the phenyl ring or with one of the
carbon atoms of the phenyl ring, structures comprising two or four rings {inclusive the phenyl

ring or naphthyl-, anthracyl- or phenanthryl-ring) are obtained. Examples are
0 0 s S
SOy OO oy G
0 o S 0

Oxime esters of formulae I and il are prepared by methods described in the literature, for

example by reaction of the corresponding oximes (R, = H) with an acyl chloride or an anhy-




111, pp 191 and 513, coll. vol.11, pp. 202, 204 and 363, are suitabl(eyfigh 2004
the preparation of the oxinmes used as starting materials in the invention.
Nitrous acid is usually generated from sodiumnitrite. The alkyl nitrite
can be for exanple nethyl nitrite, ethyl nitrite, isopropyl nitrite, butyl
nitrite, or isoanyl nitrite. 0 9 JUN 2004 9 Every oxi ne ester group can
exist in two configurations, (Z) or (E). It is possible to separate the
i soners by conventional methods, but it is also possible to use the
i soneric mxture as hot0|n|t|at|ng species. Therefore, the invention al so
r el at esdrids 'maﬁt'ﬂﬁré§°'b¢“t@6ﬁ|’ﬂ By iPRawiE FBrOmeiny eiher datrbuagiuran (THF) or
f or mul a&ﬂe:@n&n{a!m.dﬁmﬁb ?A mé ArBS S8 T iashsaS P RREABRI tibRyRHInd BF ?J}f

nposi tions according to the present inven- tion are cofpounds 8 ormul a
I and ImrlnAQ@ﬁ@fS@Wﬁébﬁt@brﬁ‘s‘dé’ﬂﬂ'ﬂ@n as conponent (B) conprises a conpound of
formula | or Il, wherein R |is C2 C% al kangyl or C2-C5al koxycarbonyl; or R
i s benzoyl mhich i's un55g§tituted oF 1subst|tuteq)ay one or nore C, - C6a|ky
or hal ogen; Ar, is phenyl or [naphth¢!, each of thesé radicals is
unsubstituted or substiputed (1 téPSOtHnes y R@I n, - C20al kyl ,  benzyl
or C,-C20al kanoyl; or'said phgnyl—or naphtdyl I's substituted by phenyl or
benzoyl, each of which optlonalIytbgesubstltuted by one or nore OR3, SR4
or NR5R6; or said pheny .qr napht hyl is substltqg d by
C2- Cl2al koxycar bonyl opfjionaljly interrupted by o Or [€ -0- and/or
optionally substltuggd y+pn§ or nore OH of ngi eny or napht hyl is

u

substituted by OR3, 'BRY Or NRS5R6, wherein fthe2substd tuents OR3, SR4 or
NR5R6 optionally form5- or 6- nenbered rings via the radicals R3, R4, R5
and/ or BActwrdaatidng afeewelslaixsiri touthiobs skifled rethphart)ydnd are gemphdlhydardddigutost wit h

one O R AL AT Lo LRl gt ring: or A T furyt
provided that R is acetyl wherein each of these radicals is
G- cacy Ebarny® reditanye Sadiecplsiel ayibe whitbsl SV ne B o
phgnoxym@mmydl ché8try Eﬂmooﬁﬂﬂér mSQsZ]Bé er-ﬂ NRORGAdwantsd @rgdvic Chemistry, emch of
benzy! - EeREN g lferine: r2ing BireRgri4a BendceeHie [ b Eed- o SEL i -
tuted by Wnieadr Organe fﬁlﬂal,onﬁ%flfom pleBaRGiongvVoh B, hesdemit Prddsch i s
unsubst btnléto?ctlheo Fnoss%J (l?(?r;[VIEBFII%E}t mecgmods s, l}Ior exaérlnple the reaction of aldehydes or ketones
with hydroxylamine or its salt in polar solvents like ethanol or aqueous ethanol. In that case,
a base such as sodium acetate or pyridine is added to control the pH of the reaction mixture.
It is well known that the rate of the reaction is pH-dependent, and the base can be added at
the beginning or continuously during the reaction. Basic solvents such as pyridine can also
be used as base and/or solvent or cosolvent. The reaction temperature is generally the re-
fluxing temperature of the mixture, usually 60-120°C.
Another convenient synthesis of oximes is the nitrosation of “active” methylene groups with
nitrous acid or an alkyl nitrite. Both alkaline conditions, as described for example in Organic
Syntheses coll. Vol. VI (J. Wiley & Sons, New York, 1988), pp 199 and 840, and acidic con-
ditions, as described, for example, in Organic Synthesis coll. vol V, pp 32 and 373, coll. vol.
ll, pp 191 and 513, coll. vol.ll, pp. 202, 204 and 363, are suitable for the preparation of the
oximes used as starting materials in the invention. Nitrous acid is usually generated from
sodium nitrite. The alkyl nitrite can be for example methy! nitrite, ethyl nitrite, isopropyl nitrite,

butyl nitrite, or isoamyl nitrite.




_10 by one or nore OR3, SR4 or NR5R6; or by Cr-Cl2al kanoyl; or by 09 JUN 2004
C2- Cl2al koxycar bonyl option- ally interrupted by one or nore -0- and/or
optionally substituted by one or nore hydroxyl groups; M2 is a direct

bond, -0-, -S-, -SS-, -NR3-, -(CO-, Cl-Ci2al kyl ene, phenyl ene, -(CO O (C2-
Cl2al kyl ene)-Q(CO -, -(CO O (CH2CH20 03¢ CO) - or

-(CO-(C2-C12-al kylene)-(CO-; or M is C4-C, 2al kyl ene or

C4 Cl2al kyl enedi oxy- each of vvhi ch is optionally interrupted by 1 to 5

00 - e PR i ane o & e oA, 14 i Biss i’
subst i ttué eémbniyys boEbnveStibnal ﬂ(dti@h)s Kiit-itGd alskyossiel©tC e thieasprheric mixture as

-(CO q(ClL- CA (

N O st ey o spoeieh 1 18 o e b eI eI ot hAureE.! Eaaiaonai oh | s
i nt erru@érﬂérsb)\fcomﬂeurﬂis dreforBulae 0andRA. i s - ( CH2CH20) n+1H,

-(CH2CH20) n( CO) - C1- C8al kyl , phenyl - C1- C3al kyl , C2- Caal kanoyl ,

C3- Cl2al kenyl or C3-C6al kenoyl; or R3 is benzoyl which is unsubstituted or
substi tE‘é@@lath@é@Sm’fg SDpRotIitiEdA fy the berhp@fidnekcédkdingad kaxyiesent ifded-S
phenyl or t hyl ch of th&c)h IS unsubstituted or substituted by

hal ogent'O”@LfeG?Q‘QPR’WS (fﬁm'(';‘iaz Yy, phenyl - Cl-C3-al koxy, phenoxy,

Cl- Cl2al kyl sul fanyl, phenyl sul fanyl, -N(Cl-Cl2al kyl)2, diphenyl am' no or
-(COR7; nis 1to 20; RA is hydro Cl2al keny
ohenyl - ﬁff%rmwmp@z“%qawpqmmc(ﬁ?fﬁgmewgﬂCOP@F@J@GCE g | o & pherei

- CO) - @\1 %@zwﬁbikamgl 49 ) %Myc@ﬁbon&l@ﬂlge%ﬂ whith is sulbitited 62-

ClZaIk which is interrupted one or nmore -0- or -S-; or R4 is
(mzcm@)smm by Qr(edulzw{?@ rF%@HS)Ylelhaé%Pkyl C2- CBal kanoyl, C3-Cl2al kenyl ,
C3- Coal kgnoylpheRy ORﬂabrﬁhphenyl or naphthyl each of which i s unsubstitut ed
or substit ut ed by hal ogen, Cl-Cl2al kyl, Cl-Cl2alkoxy or -(COR7;_ RS and R6
i ndepen@ght phythgse é%’é‘f?’sotsﬁé’rs“%té‘ﬂﬁ?d’r’ @géﬂ!tut@i Adoalimgs bvd@zﬂmny@n G2

C2- Clo@érk&‘??‘d/ﬁi k(y atkWWr Bgd'pﬁgﬁ% %Yhapk@ﬂyl@ﬁ]b%ﬁiﬂ@ﬂ' by éﬁ%n?@%'eh%‘,@y‘iach

benzoyl; or are phenyl "or naphth each of whi i s _unsubstituted or

subst i t ok yalcbwmu%&vzalwﬁmmedcw bro st e Ty S on R QR RBEMA I

C2- Coal Ké(érﬁﬁgﬁ? @E&bé‘tﬂﬁbdj sbyl @at@r émsi@dmw r @mﬁé[ly iNBRupRachObnoRY interal o
substituted by hydroxyl, al koxy al kanoyl oxy or benzoyl oxy; and

R7 is hyeﬁf@wwﬂ@ﬂy @?@W@ﬂ bv e <P"§“Ql‘2 -Qigniepid wﬁnwrprur@pgwwsiﬁ|Spta§tweg>by

hal h heny!
o oSnBBISRY r et wndily 7 Bghitang o, SPCEONER ALl (rRED aheny!

oor & Omeera hes g tuazr@n@ejp 2, Fir, B aHB oy ofer SpsBuaDRyIn B preny
g g Sagﬁﬁﬁaﬂw Afg bewRNEAY bt AR hORAlkIMSURAE pheHyer Mibrafrisg: mor e hal ogen,
or Ary is furyl, pyrrolyl, thienyl, benzofuranyl, indolyl, benzothiophenyl or pyrridyl, provided
that R, is acetyl; wherein each of these radicals is unsubstituted or substituted 1 to 4 times
by halogen, C;-Cxpalkyl, benzyl, C;-Cgcycloalkyl, phenyl, C,-Cyalkanoyl, benzoyl,
C,-Cyzalkoxycarbonyl, phenoxycarbonyl, OR;, SR,, SOR4, SO,R, or NRsRs;

X is 2;

. M3
SRS R CERR NG AR S
M3
MQ_E:@ , each of which optionally is substituted 1 to 4 times by halo-

gen, C;-Cyzalkyl, benzyl, ORj3, SR, or NRsRg: or by phenyl which is unsubstituted or substi-

tuted by one or more OR;, SR, or NRsRg; or by benzoyt which is unsubstituted or substituted




-11 Cl2al kyl, Ci1-Cl2al koxy, phenoxy, Cl-Cl2alkyl sul fanyl, phenyl sul fan '{UN 204

-N(Cl1l- CS2al kyl )2, or diphenylam no. Preferred is a photosensitive
conposition as descri bed above, wherein conponent (B) is a conpound of
formula I, wherein R is C2-C4al kanoyl; Ar, is phenyl or naphthyl, each of
which is unsubstituted or substitutediby hal ogen, Cl1-C8al kyl, NR5R6 or
OR3, wherein the substituents OR3, optionally form5- or 6-nenbered rings
via the radicals R3 with further substituents on the phenyl or napht hyl

; A , | - t.hi ded th
R 0% Bspior'niarB s St o R D b, Mg o oy e ESueaba| Gitegi e
is subSatIIy tintbedptby bPHhne- 6 @0ye C1- GAdbkyptionalNe@istitied byloh%lor rN()@-B@TB@‘H) 2

- N[ CH2CH2O- ( CO) - C1- C4al kyl or norpholinyl; or R3 is C2-Cl2al kyl which i s
i nterr BPEF by one or more -0-; or R3 is -(CH2CH20) n+1H or

- (Cr2cmD) i é:t@)re@fbtmm o8-8 iR LG, (B.F(Chzﬁﬁylamdﬁ pRénisce, QoGYRIdY| . The
conpounds 0 r.mu C ors for e
phot opd—gmﬁlw P%d @ﬁ&@?gﬁ Jc?)i‘[ ?{]9)) g‘?@f&?@% @@W% Hg&)r ObM2p8 xt ur es
whi ch apaPLAIRReSdI6NC,-CRERPIEAES oxyCorERABE WhichAY optidonbMEintpipasi By P Rasor di ng
to the invention is a nononer, oligoner or polyner, which is soluble in

aqueous SaRRUPT W adevel oper . Exarrpl es for suitable conponents (A) are

ol i gomeyts afd dpebuBRks -ORY T, B-MNFRCHE 4CO)Yei ght of about 500 to
2' 000' 000, preferably 1'00 al kal i. devel o- pable

bi nder Far 5 awrg;mo?’%r Wé&y[hé\/f‘ﬁ& 8%1858%%"1"8‘3 @usélb$tﬁw€PP&n Hs-3th al kal i

sol ubi tigzcogc, mandgnro mlﬂhenﬂuQOO?@ CLaTRERN,|-BE]-C YAl WR(ITH \OFL, S
obt ai ned by COE)?(Cﬁ?)ifa Cgllgfg l eni ¢ unsaturated carboxylic acid such
i ?

as (methy Brosag?@mwvl ?rn%t'ﬁ}:a&sﬁ”’ﬂ&wa@héﬁ in EREISORY pr opy|
(met h) 3&fe}’ér'n€oréc©d bﬂmﬂeogergcago%mt @-QOHSOP@(%CP@J&‘RM oRe8npldN. 2804 - 12
acid and fumaric acid one or nore nononers selected fromesters of
(et h) derGialkanode CetCraalieRy!s Cabiepllenqive®Hyuie Ponzavbwhish i nsubslitiiedary | at e,

propyl éu&%mmeawyydr@t&,mé}etcylceawehm@@rfexﬂ @11@@!%‘?(?2% R{ .@%Bh@%)ﬁheﬁtﬁw
2- et hyl hexyl (nmeth)acry hydr oxy h)- acryl ate,” hydroxypropyl
(neth)d%%?ﬁéw Wh'%PW%PS%PEWéFﬁéb%@#ﬁ%ﬁh£§b9§%é%i%Ba%ﬂy?eﬁeaW€é¥m%?ﬁw'

Ci-Cs-alkoxy, phenoxy, C,-C;alkylsulfanyl, phenylsulfanyl, -N(C-Cy.alkyl)s, diphenylamino
r -(CO)Ry;

n is 1to 20;

Rs is hydrogen, C-Cyalkyl, C3-Czalkenyl, phenyt-C,-Cjalkyl; C,-Caalkyl which is substi-

tuted by -OH, -SH, -O(CQ)-C-C,alkyl, -O{CO}-phenyl or -(COYO(C,-Caalkyl); or Ry is C»-

Cizalkyl which is interrupted by one or more -O- or -5-; or Ry is -(CH;CH;0)n.1H,

-(CH,CH0),(CO)-Cy-Caalkyl, C;-Cgaltkanoyl, C5-Cyralkenyl, Cs-Cealkenovt; or Ry is phenyt or

naphthyl each of which is unsubstituted or substituted by halogen, C;-Czalkyl, C4-Ci,alkoxy
r -(CO)Ry;

Rs and Rs independently of each other are hydrogen, C,-Caxalkyl, C2-Cshydroxyalkyl, C,-

Ciealkoxyalkyl, phenyl-C-Cjalkyl, C;-Cialkanoyl, Cs-Ci.alkenoyl, benzoyl; or are phenyl or

naphthyl each of which is unsubstituted or substituted by C,-Cyalkyl or C4-Cysalkoxy; or Rs

and Rg together are C,-Cgalkylene optionally interrupted by -O- or -NR3- and/or optionally

substituted by hydroxyl, C;-Csalkoxy, C,-Cialkanoyloxy or benzoyloxy; and

R; is hydrogen, C,-Cyalky!; or is C,-Caalkyl which is substituted by halogen, phenyl, -OH,
-SH, C4-Cgalkenoxy, -O(CQO)-C,-Cialkyl, -O(CO)-phenyl or -(CO)O(C,-C,alkyl); or Rs is Ca-
Ci2alkyl which is interrupted by one or more -O-; or Ry is -{CH,CH;0),,H, -(CH,CH0).{CO)-
C-Cgalkyl or C3-Ciralkenyl; or is phenyl optionally substituted by one or more halogen, C,-




yl styrene, vinyltol uene, p-chlorostyrene; amide type unsaturated congb®idth 2004
(meth)acrylam ide diacetonacrylam de, N-nethyl ol acryl am de,

N- but oxymnet hacryl am de; and pol yolefin type conpounds, such as butadi ene,

i soprene, chloroprene and the like; nethacrylonitrile, methyl isopropenyl
ket one, vinyl acetate, vinyl propionate, or vinyl pivalate. Exanpl es of
copolym ers are copolyners of acrylates and nethacrylates with acrylic

acid or nethacrylic acid and wth styrene or substituted styrene, phenolic

resins, for exanple novolak, (pQly) hydr - styren and paly s of

hydr oxﬁ*eﬂ?‘fyén@%faﬁ‘%b/kﬁ“e%ﬁyy| t‘ég?mgﬁ%%?'c e 'SqF?d‘)’Qr"‘ﬁr@t%?a@’yl °E

aci d. Ryeayiamim.exanpl es of copol ymers are copol yners of nethyl

met hacryl ate/ ne- thacrylic acid, copolynmers of benzyl

met hacryl ate/ net hacrylic acid, copolyners of nmethyl nethacryl ate/ethyl

acryl atretrpthacs phbtesanitide conpobiliorss dedcribenaydveiwhb@tr sdngiceene@)acsayl i c

aci d/ styrene, copol yners of benzyl nethacryl ate/ nethacrylic

aci d/ hy@rpeyed HS/'I%"H%’?H’aWF‘VPQt e, copolyners of methyl methacryl ate/butyl

met hacrgy| ati@é%@&@@ﬁo\ﬂ;i c acid/ styrene, copolynmers of nethyl

met hacryl at e/ benzyl net hacryl ate/ net hacrylic acid/ hydr oxyﬁgengdlé

met hacrAf atie PhegyipeiuAaPhtayl. eash Qf Swhigh inngrheliyted o GpicaltHisAoRE rhatogen,

conmpoundl.cRNIQY iNEER, ok DFEOMRERIA Bre dubSiftubits AT, bptidRaligtdrens-i & rfdmtdreat |y

high to render the whole fornulation soluble in the al ka- |ine devel oper.

The fundwsofmihegrdiaas Rarvitboliypbemibsitpentaiondhe peew € naPBddingl Raffi e 2-

sol ubi Iq,fy %ﬁroﬂ)i,fﬁ-ﬁé?ﬁ?i,E-inf&{)lb&?SMHé&trﬁf AURScelpwnever, also other groups,
olu

whi ch result “in‘al kaline s iTity are possi- ble. Exanples for such
groups are phenaolic groups, sulfonic acid groups and anhydride groups.
Furt hergoreg €O nd (A) can be an al kaline soluble polyinde precursor,
for exanple a (amc acid ester) conpound, optionally having

phot opol yneri zabl e side groups either attached to the backbone or to the
ester groups,in the nolecule and sufficient free phenolic groups or

car box%f iC 'E}POups to make this material soluble in aqueous alkali, or it

can be Ror is Ex-anplle); on Radd §4-Erpatkylachich) is sGbéttutee kp O, e©(@D)-@l-Kadlkylsol ubl e

conpounds..(A)_.incl 5 yn VEE QXY s | .Sty >, al kyl

cor ol ar oo laibile NG A RIGHERSPPR ST bt SR 5 6%

2004 - 1G,-Eysnikflevhiexanmbespttd by coapomerd -q-Apr Be & -OCHgHE) s Hbor pol yner s

obt ai ne Yl I .saturated or unsaturated pol ybasic acid

anhydri'gglq%(\/?@ﬁgbpﬁg:d%%lf the reaction of an epoxy conpound and an

unsat ur@at edsroagcandoxyli c acid. As epoxy conpounds which are em ployed

for the_preparation.the nost interesting ones are novol ak type epoxies. The
ot ledail]

af or emefl H2'Fe abl e by an activated energy ray is obtained by
causing a reac- tion product of a novol ak type epoxy compound (as descri bed

after irq cgr%gognndsuo St%te E?ntuﬁge | and Il can be used as photoinitiators for the photopo-
' lymerization of ethylenically unsaturated compounds or of mixtures which comprise such

compounds.

Component {A) in the composition according to the invention is a monomer, oligomer or

polymer, which is soluble in aqueous alkaline developer.

Examples for suitable components (A) are oligomers and polymers having a molecular
weight of about 500 to 2'000'000, preferably 1'000 to 1'000'000. Examples of alkali develo-
pable binders are acrylic polymer having carboxylic acid function as an alkali solubilizing
pendant group, such as conventionally known copolymers obtained by copolymerizing an
ethylenic unsaturated carboxylic acid such as (meth)acrylic acid, 2-carboxyethyl

(meth)acrylic acid, 2-carboxypropyl (meth}acrylic acid ithaconic acid, crotonic acid, maleic




nonocar boxylic acid to react with a dibasic acid anhydride such as pﬁk%éﬁ”@m‘
anhydride or an aromatic polycarboxylic acid anhydride such as trinellitic
acid anhydride or pyronellitic acid anhydride. In this case, the resin
proves particularly suitable when, in the production thereof, the anount
of the aforenentioned acid anhydri de-yged for the reaction exceeded 0. 15
nol per each of the hydroxyl groups possessed by the reaction product of
t he novol ak type ep- oxy compound and the unsaturated carboxylic acid. The
acid value of the resin so ogtained sui tably fal

t

_ in the range of 45 to
760" g A U BdpI SO9E T REKCRPEAHR HeMueYaR e Bishlssed
by m | ldgH, agncAuadehedll pobeacrikiemdiydr @rditiachreessapyl {methiewfiarl ikipg 1
gram of resi a%/ When t he nﬁ_@nber of et hél eni cal I|¥ un?at uFat ed bonds present
in the msttvacliate. upgnzybimeRdacrdates; elbyhepy dMRNaRyale: PYHPBEtEh et ay is
smal |, &inge, ﬁmoﬂbﬂip%@ﬁétiyasrym@%ﬁﬂ%r&h% dbmpdunts, sudl 8k sBRER, PmEBE @

novol ak type epoxy cofpound as a raw nmaterial. For the purpose of |ow
eri ng tydyenacoyitpliens. r-efloioalyrene amidegyrs inaiuralgd eompeads: HEallagylagpe

epoxy Ci%?ﬂ%@@t@ﬁgir?l’anﬁee,Wmem%léw&h@gh ﬁ%‘?ﬁb @gﬁﬁgmey;% @6@@@9@@3?“ ed

by phen novo type epoxy ‘resins cre ' kK type epoxy Si ns.
Such cotpeasnads.sueh ag butegiang, ispprg¢oecehldigpieaaend tie likgpmethasroenjidiid, mathyih a
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acrylic acid or nethacrylic acid. Exanples of such conpounds are
represented by the general formulae (1) and (2). Ra CH2 C-000Rb (1),

wher ei n"CRapbsnda(A)ywdn@genbatomliali salubtet iyhorgeraummikiunds pamidatiiishahicentra-

hydr Oca{icpnoiﬂ L POlTI’RIUE%XIIW Ii]sgsu]ffiéign’tly high to render the whole formulation soluble in the alka-

line developer.

The functional groups in compound (A), which result in good alkaline solubility are preferably
carboxylic groups. However, also other groups, which result in alkaline solubility are possi-
bie. Examples for such groups are phenolic groups, sulfonic acid groups and anhydride

groups.

Furthermore, compound (A} can be an alkaline soluble polyimide precursor, for example a
poly(amic acid ester) compound, optionally having photopolymerizable side groups either
attached to the backbone or to the ester groups in the molecule and sufficient free phenalic
groups or carboxylic groups to make this material soluble in aqueous alkali, or it can be for
example, a poly(amic acid).

Other examples of alkali soluble compounds (A} include co-polymers of hydroxystyrene with

styrene, alkyl acrylates, acrylic acid, alkyl methacrylates and methacrylic acid.




6 carbon atons, and acrylic acid and/or nethacrylic acid represented %9JMN3%L
general fornmula (2); Ra CH2 CGCOON (2) wherein Ra has the sane neani ng as
gi ven above, according to routine nethods such as solution polynerization.
Preferably the nolar ratio between the acrylic acid ester and/or

met hacrylic acid ester and the acrylijg.acid and/or methacrylic acid is
from30:70 to 70:30. The ester group of each of the acrylic acid ester

and/or methacrylic acid ester may be appro- priately selected fromvarious

al i phatic groups containing 1 to 6 carbon atons. The reaction product is
obt ai ned by adding to the copol yner thus obtained acrylic acid ester

and/ or ppiRaekihpesaet Sorﬁﬁér%rnt m)vaﬂégol@om@rmmgél rﬂ@@xdbtﬂh@éﬂby regtlopseng ed by
the following general fornula ( wherein Ra has the
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the reaction product suitable for the present invention, a conpound of for-
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sium hydroxide necessary for neutralizing 1 gram of resin).

When the number of ethylenically unsaturated bonds present in the molecular unit of the re-
sin curable by the activated energy ray is small, since the photosetting proceeds slowly, it is
desirable to use a novolak type epoxy compound as a raw material. For the purpose of low-
ering the viscosity of the ink, it is possible to use bis-phenot A type epoxy compounds in-
stead.

The novolak type epoxy compounds are represented by phenol novolak type epoxy resins
and cresol novolak type epoxy resins. Such compounds are typically produced by reacting
epichlorohydrin with a novelak resin.

Typical examples of the aforementioned acid anhydride are dibasic acid anhydrides such as
for example maieic anhydride, succinic anhydride, itaconic anhydride, phthaiic anhydride, te-
trahydrophthalic anhydride, hexahydrophthalic anhydride, methylhexahydrophthalic anhy-
dride, endo-methylenetetrahydrophthalic anhydride, methyl-endo-methylenetetrahydrophtha-
lic anhydride, chlorendic anhydride, and methyltetrahydrophthalic anhydride; aromatic poly-
carboxylic anhydrides such as for example trimellitic anhydride pyromellic anhydride, and
benzophenone-tetracarboxylic dianhydride: and polycarboxylic anhydride derivatives such as

5-(2,5-dioxotetrahydrofuryl)-3-methyl-3-cyclohexene-1,2-dicarboxylic anhydride.



nent in the carboxyl group-containing resin of the photopolynerizabngyﬁgwb
is 70-95% by weight, due to which the photopol ynerizable resin (A does

not become insoluble in water or dilute al kaline aqueous sol ution even
after an unsaturated conpound having an 0-, 0- unsaturated doubl e bond and
an epoxy group is added thereto, and-netains its solubility. Ex- anples of
such resins are described in JP 8-339081-A. A carboxyl group-containing
resin (A), for exanple, is produced by dissolving 70-95% by wei ght,

f |y 78-88% b i ght i i cul ar 80-85% i.ght . of
D byt edrichel Geaesian arianat @) At Basros koS Shlamputd S spefbodie,
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nononer in a suitable unreacti solvent and, therml | ol ymeri zing the
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than 500 and a nunber average nol ecul ar wei ght of 1'000-100' 000 can be
producéﬂ)ﬁwjﬁnhigh safety and a high stability. Specific exanples of the
et hyl eni cal |y unsaturated nononer suitable for production of the carboxyl
group-containing resin (A) include acrylic acid, nmethacrylic acid, crotonic
acid, iso- crotonic acid, angeli¢aacid, tiglic acid, 2-ethylacrylic acid,
3-propylacrylic acid, 3-isopcppHE-COOH i 1routtkreisucci ni ¢ acid

nono- hydr oxyet hyl acryl ate, phthalic aci d nono- hydr oxyet hyl acry- | ate,

di hydr ophtidalhiygrogen dtam Boa iy xy®iph ¥R, aie rayl sipleatict refdradiaytbnogrbiuh &kiiag actbd
nmono- hydr oxy- et hyl acryl ate, hexahydrophthalic acid

nonohy 8%§§?ﬁywﬁgcrylate, acrylic acid dimer, acrylic acid trinmer,

(1) - car rexacrprl ackhardbranstaaeyiDaddabydseheddydhegessrbideympal(3)capr ol act one
non- onet hacryl ate. Anong t hese nonopgers, preferred are acrylic acid,

nmet hacrylic acid, croton- ic acid, iggcrotonic acid, angelic acid, tiglic
acid, 2-ethylacrylic acid, 3-prdfa€000HadRl, 3 09JUN2004 - 16

i sopropylacrylic acid, o>-carboxy-pol ycaprol actone nonoacryl ate, o
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preferre t%%e(ﬁgﬁghkﬁmgcid, nmet hacrylic acid, crotonic acid, isocrotonic
aci d, angeli'Pedd, iglic acid, 2-ethylacrylic acid, 3-propylacrylic

aci d, 3Pictapblgplyéd avilyl rato hetvdienvihe actybx peig dsiar sgnddair asetbasyimacd @sidratnd, and
W- car boxy- pol.v- caprol act, ahese nononers nmay be used
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and/or methacrylic acid ester having a terminal epoxy group, represented by the following

general formula (3);

R

|8 .

CHEZC—COO—RC—(] (3), wherein
0

R. has the same meaning as described above;

R. is an aliphatic hydrocarbon group or aromatic hydrocarbon group having 1 to 12 carbon
atoms.

In order to obtain the reaction product suitable for the present invention, a compound of for-

mula (3) is added to the aforementioned monomers of formula (1) and (2) at a ratio of 10 to

40 mol %, to provide the copolymer with ultraviolet curability.




ethyl ether acrylate, ethyleneglycol nonoethyl ether nethacrylate, @@M@P"
acrylate, glycerol nethacrylate, dipentaerythritol pentanethacryl ate,

di pentaerythritol pentaacrylate, dinmethyl- am noethyl acrylate,

di mret hyl am no-et hyl methacryl ate, tetrahydrofurfuryl acrylate, tetrahyd-
ro-furfuryl nethacrylate, acrylic aci-dSam de, nethacrylic acid am de,
acrylonitrile, nmeth- acrylonitrile, nethyl acrylate, nethyl nethacryl ate,
ethyl acrylate, ethyl methacrylate, butyl acrylate, butyl nethacrylate,
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acryl at | aur
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into a photopol ynerizabl e Fesin whose carboxyl "group is esterified and
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weight, preferably 78-88% by weight and in particular 80-85% by weight, of an ethylenically
unsaturated acid monomer and 5-30% by weight, preferably 12-22% by weight and in par-
ticular 15-20% by weight, of a copolymerizable monomer in a suitable unreactive solvent and
thermally polymerizing the solution at 45-120°C in the presence of a thermal polymerization
initiator. Thus, a carboxyl group-containing resin having an acid value of no less than 500
and a number average molecular weight of 1'000-100'000 can be produced in a high safety
and a high stability.

Specific examples of the ethylenically unsaturated monomer suitable for production of the
carboxyl group-containing resin (A} include acrylic acid, methacrylic acid, crotonic acid, iso-
crotonic acid, angelic acid, tiglic acid, 2-ethylacrylic acid, 3-propylacrylic acid, 3-isopropyla-
crylic acid, succinic acid mono-hydroxyethylacrylate, phthalic acid mono-hydroxyethylacry-
late, dihydrophthalic acid mono-hydroxyethylacrylate, tetrahydrophthalic acid mono-hydroxy-
ethylacrylate, hexahydrophthalic acid monohydroxyethyl-acrylate, acrylic acid dimer, acrylic
acid trimer, w-carboxy-polycaprolactone monoacrylate and w-carboxy-polycaprolactone mon-

omethacrylate. Among these monomers, preferred are acrylic acid, methacrylic acid, croton-

ic acid, isocrotonic acid, angelic acid, tiglic acid, 2-ethylacrylic acid, 3-propylacrylic acid, 3-




0-(CH H2)s C (6), wherein R2' is hydrogen or methyl and n" is an injgggN 20
1-3. Anpbng these conpounds, conpounds having alicyclic epoxy groups are
particularly preferr- ed, because these conpounds have a high reactivity

wi th carboxyl group-containing resins, accordingly the reaction tinme can
be shortened. These conpounds further- th- not cause gel- ation in the
process of reaction and nmake it possible to carry out the reaction stably.
On the other hand, glycidyl acrylate and glycidyl nethacrylate are

advant a d i e because
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transition point (herejnafter re?erre to as Tg) is 30-120C. Wen the
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| ess t hanworirboner ef er abl e, because other additive ingredi- ents may

further be added to the conposition. An inert organic solvent is used at
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nonomner, Igomar and | ymer conmponents (A), as described before are, for
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polynerlc COﬂpOUﬂ Preferréd is a co osition, wher'ei n t he oner or
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acid, or a duie et r (o] ni ng
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resin and ‘an unSaturate a, 4- unsat u ate

and an &gouale d?téﬂp“eflEWe@@#chﬁm@%iané@bMWﬂm%ﬁaf&r%—eﬁmlh%m" acrylatet Be
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lic acid carbitol, e- capro[actone modified tetrafurfuryl acrylate, e-caprolactone-modified tetra-
furfuryl methacrylate, diethyleneglycol ethoxyl acrylate, isodecyl acrylate, isodecyl meth-
acrylate, octyl acrylate, octyl methacrylate, lauryt acrylate, lauryl methacrylate, tridecyl acryl-
ate, tridecyl methacrylate, stearyl acrylate, stearyl methacrylate and the like. These monom-

( ers may be used either alone or in mixtures of two or more.

Suitable thermal polymerization initiators are for exampie, 2,2'-azobis-(2,4-dimethylvaleroni-
trile) (usable temperature 45-70°C), 2,2-azobis{isobutyronitrile) (usable temperature 60-
90°C), 2,2'-azobis(2-methylisobutyronitrile} (usable temperature 60-95°C), tert-butyl perocto-
ate (usable temperature 75-100°C), 1,1'-azobis(cyclohexane-1-carbonitrile) (usable tem-
perature 80-110°C)or 1-{(1-diazo-1-methylethyl)azo]-formamide (usabie temperature 95-
120°C). At least one of the cited compounds is used.
The carboxyl group-containing resin produced according to the aforementioned method is
then modified into a photopolymerizable resin whose carboxy! group is esterified and whose
side chains have q,B-unsaturated double bonds, through an esterification with an unsatura-

ted compound having an o,B-unsaturated double bond and a epoxy group. Examples of

suitable compounds having an o, f-unsaturated double bond and an epoxy group, are given




topol yneri zabl e vinyl type nononers are hydroxyal kyl acryl ates such08§UNZML
2- hydroxyet hyl acrylate, 2-hydroxybutyl acrylate, etc.; nono- or

di acryl ates of glycols such as ethylene gly- col, nethoxytetraethylene

gl ycol, polyethylene glycol, propylene glycol, etc.; acrylamdes such as
N, N- di met hyl acryl am de, N-nethyl ol acrylzam de, etc.; am noal kyl acryl ates
such as N, N-di net hyl am noet hyl acrylate, etc.; polyvalent acryl ates of

pol yval ent alcohols or ethylene oxide or propylene oxide adducts thereof
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pol yester, polyure- thane, polyether, polyvinyl ether and epoxy nain
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vi nyl et grou ps and of polyners as described in W) 90/01512. However,
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Anot her purpose |s rove the photiocrosslinking efficiency. Preferred
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in part '88-“|20. Its number average molecular weight is 7°000-10°000, and its glass transition point

(hereinafter referred to as Tg) is 30-120°C. When the photopolymerizable resin is used as a
solder resist, an acid value of no less than 70 is preferable, because other additive ingredi-
ents may further be added to the composition.

An inert organic solvent is used at the time of carrying out the esterification and preparing

the photosensitive resin composition.

Commercially available unsaturated monomer, oligomer and polymer components (A), as
described before are, for example M-5300, M-5400, M-5600 (TOAGOSE!), EB3800,
EB9692, EBY694, EBY695, EBIEI6 (UCB Chemicals), KAYARAD TCR1025 {Nippon Kay-
aku Co., L.TD.), NEOPOL8319 (U-Pica), EA-6340 (Shin Nakamura Chemical Co., Ltd.),
ACA200M, ACA250 (Daicel Industries, Ltd.).




| ar, aromatic conpounds, for exanple benzophenone and derivatives thg;%égﬂlmh
t hi oxant hone and derivatives thereof, anthraqui none and derivatives

t hereof, coumarin and phenot hi azine and derivatives thereof, and al so

3- (aroyl net hyl ene) t hi azol i nes, rhodani ne, canphorqui none, but al so eosine,
rhodam ne, erythrosine, xanthene, thi.gganthene, acridine, e.g.

9- phenyl acri- dine, 1,7-bis(9-acridinyl)heptane,

1, 5-bis(9- acridinyl)pentane cyanine and mer ocyani ne dyes. Specific
exanples of such cqggoun S 1. Thi nt hones . Thi oxan dQR e, i .

2- i sopr SpRAtHI YRR e P@tEW'EF%‘E ﬁ?rBR%ﬁﬂ o HEETENN CQRIUIIA. BPcﬁSb%ﬂomedB‘c‘ant h-
one, Z-quﬂgmykhbﬁﬁﬂnh@pne 2, 4- di et hyl t hi oxant hone,

2, 4- di met hyl t hi oxant hone, 1-nethoxy- car bonyl t hi oxant hone,

2- et hoxycar bonyl t hi oxant hone, 3-(2-mnmet hoxyet hoxycar bonyl) -t hi oxan- thone,

1 Dut OX AR A BBANLAWRe e Y I EE AR meh 1) RIBInEB BYFRRIAGar-

1- cyano- oro hone, 1- eth xycar chl or ot hi ox
1-et hoxmmwm{ohbngthmcoﬂatg@nﬂ mad)acrylic acnd or a resin obtained by the reac-

1-et hoxycagfbaogg{tp agecﬁﬁﬁeﬂﬁa ?l;éa:}to'}%ﬁﬁc acid anthrlde with a product of the reaction of

1- ethoxycarbony I oxan-
3, 4-di - {a@e@axmompwe:t awwpeumxw@@dbmmqarhqwlwaw.hgm@ an addition product

1, 3-di r.o

I ot hox P BEHEE a8 ololb FEABIRIT=R T £ ookl B RRRg having an
2- nethyhﬁﬁx&aﬂnﬁhdx@aﬁbhmhdahdewapohumeup

2-met hyl - 6- (1, 1- di met hoxybenzyl ) -t hi o- xant hone,

2- nor phol i nonet hyl t hi oxant hone, 2-net hyl - 6- nmor phol i nonet hyl t hi oxant hone,
- al 09Ek$1|2@l@§ of 26mpyridai (Gx aunidnomme sBitablelinctuemoxipositiens according to the inven-
N-oct yl t.hi oxanhhone

mde N(1, 3-
iy ity B PR ORI bR T FRE S he. Fepestnidilb Bramples Rb fhe pho-
6- et hoxmrthﬁyébla virige triyeex yridmiooveesn ke hgdroxyalkyl acrylates such as 2-hydroxyethyl
géle';,g? )r(] %@6‘2 O&Etutgracrg!at%;g égﬁn@ (oghi?%)ér%,é? ﬁ{' ﬁtycolg % t}%y le&h%len%cdlgc/i
-2 9BOX0 Qgi- tnliutmtﬁtrla@my%nylgmo) pdilydthNerder Iglyeblh)p:[‘]Gplﬂ-quO@mrTbml uacrglaimiddsde;
enzo non enz none

oo BT 8 R e RO B B e R, O A medi T A4 %s s ive.
j j gl ‘P{N@frf)ﬁﬁ ammmegrqn@crﬂarb efai; s:@qfwtimr%drﬁmes\%polmmt phmholseqr ethylehne

|1 S | e anm no I S(e benzo en-
one, 4. 4, & BIOPRBT SHED ABHGR JI5ese) ooinh oot OB R Be
g g 6dt Ra hmél -d:pibﬁhl[b?@ﬁhmﬁl)m@s hybr§dre it hybgdmump@mytphmmmmne;sphe-

I e one,
2. Con by APLATIEETATE A BiAs R e Ohte ol PropMane iR Rty aS o sk ppencts
1- [41( 4-dﬂﬁni@ylhte9hﬂrw;lcﬁykfeﬁll_ﬁbd éucﬂ[flglwerﬁ- dﬂ@w?’?l -e2hert U!Mhﬂ?]lﬁf@agédnw) -pro
an- one eneneg ana nlum orl.de,
Dy ok iar BRI oDREHIAS g AR ERTTIE RNt A S BAMeAIHES IR de
nonohy drspb&dingHo(thd aBeve/adybtes, etc..

Other examples of component (C) are polyunsaturated compounds of relatively high mo-
lecular mass, for example oligomers or polymers, which are acrylated epoxy resins, polyes-
ters containing acrylate-, vinyl ether- or epoxy-groups, and also polyurethanes and polyeth-
ers. Further examples of unsaturated oligomers are unsaturated polyester resins, which are
usually prepared from maleic acid, phthalic acid and one or more diols and have molecular
weights of from about 500 to 3000. In addition it is also possible to employ vinyt ether
monomers and oligomers, and also maleate-terminated oligomers with polyester, polyure-
thane, polyether, polyvinyl ether and epoxy main chains. Particutarly suitable are combina-

tions of oligomers which carry vinyl ether groups and of polymers as described in

WO 90/01512. However, copolymers of vinyl ether and maleic acid-functionalized mono-
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‘ Specific examples of such compounds are

1.Thioxanthones

Thioxanthone, 2-isopropylthioxanthone, 2-chiorothioxanthone, 1-chloro-4-propoxythioxanth-
one, 2-dodecylthioxanthone, 2,4-diethylthioxanthone, 2,4-dimethylthioxanthone, 1-methoxy-
carbonylthioxanthone, 2-ethoxycarbonylthioxanthone, 3-(2-methoxyethoxycarbonyl)-thioxan-
thone, 4-butoxycarbonyithioxanthone, 3-butoxycarbonyl-7-methylthioxanthone, 1-cyano-3-
chlorothioxanthone, 1-ethoxycarbonyl-3-chlorothioxanthone, 1-ethoxycarbonyl-3-ethoxythio-
xanthone, 1-ethoxycarbonyl-3-aminothioxanthone, 1-ethoxycarbonyl-3-phenylsulfuryithioxan-
thone, 3,4-di-[2-(2-methoxyethoxy)ethoxycarbonyl]-thioxanthone, 1,3-dimethyl-2-hydroxy-9H-
thioxanthen-9-one 2-ethythexylether, 1-ethoxycarbonyl-3-{1-methyl-1-morpholinoethyl)-thio-
xanthone, 2-methyl-6-dimethoxymethy!-thioxanthone, 2-methyl-6-(1,1-dimethoxybenzyl}-thio-

xanthone, 2-morpholinomethylthioxanthone, 2-methyl-6-morpholinomethylthioxanthone, N-al-
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benzene=rng or a cycloal kyl ring is enployed. A preferred epoxy resin, is
a bi sphé&omasn 1t Yoemepn@y Coesiarin $uChuaariBPSCR00afT SAuCedmanyn NoHerunkairak u
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as Epi c@ien, CoBoo0y 334, TRE0ariN-330500pnatiuged JyerRayltoumarin, 3-benzoyl-7-meth-
oxycoumarin, 3-benzoy!-5,7-dimethoxycoumarin, 3-benzoyl-5,7-dipropoxycoumarin, 3-ben-
{ zoyl-6,8-dichlorocoumarin, 3-benzoyl-6-chloro-coumarin, 3,3'-carbonyl-bis{5,7-di(propoxy)-
coumarin], 3,3-carbonyl-bis(7-methoxycoumarin), 3,3"-carbonyl-bis(7-diethylamino-couma-
rin}, 3-isobutyroylcoumarin, 3-benzoy!-5,7-dimethoxy-coumarin, 3-benzoyl-5,7-diethoxy-cou-
marin, 3-benzoyl-5,7-dibutoxycoumarin, 3-benzoyl-5,7-di(methoxyethoxy)-coumarin, 3-ben-
zoyl-5,7-di(allyloxy)coumarin, 3-benzoyl-7-dimethylaminocoumarin, 3-benzoyl-7-diethylami-
nocoumarin, 3-isobutyroyl-7-dimethylaminocoumarin, 5,7-dimethoxy-3-(1-naphthoyl)-couma-
rin, 5,7-diethoxy-3-(1-naphthoyl)-coumarin, 3-benzoylbenzo(flcoumarin, 7-diethylamino-3-thi-
enoylcoumarin, 3-(4-cyanobenzoyl)-5,7-dimethoxycoumarin, 3-(4-cyanobenzoyl)-5,7-dipro-
poxycoumarin, 7-dimethylamino-3-phenylcoumarin, 7-diethylamino-3-phenylcoumarin, the
coumarin derivatives disclosed in JP 09-1792939-A and JP 09-325209-A, for example 7-{{4-
chloro-6-(diethylamino)-S-triazine-2-yl}Jamino]-3-phenylcoumarin;

4. 3-{aroylmethylene)-thiazolines
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conponentyd Mion. The action of the amines can be intensified by the addition of aromatic ketones

of the benzophenone type. Examples of amines which can be used as oxygen scavengers
are substituted N,N-dialkylanilines, as are described in EP 339841. Other accelerators, coi-
nitiators and autoxidizers are thiols, thioethers, disulfides, phosphonium salts, phosphine
oxides or phosphines, as described, for example, in EP 438123, in GB 2180358 and in JP
Kokai Hei 6-68309.

A photopolymerizable composition, comprising as further additive (D) a photosensitizer com-
pound selected from the group consisting of benzophenone and its derivatives, thioxanthone

and its derivatives, anthraquinone and its derivatives, or coumarin derivatives is preferred.

Component (D) is suitably used in an amount from 0.015 to 60 parts by weight, preferably
0.03 to 30 parts by weight, based on 100 parts by weight of the sum of the compounds (A),
(B} and (C).
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and form a transparent surface layer which prevents the ingress of air. It is also possible to
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ide, N,N-bis-(3-dimethylaminopropyljoxalamide, 2-ethoxy-5-tert-butyl-2'-ethyloxanilide and
its mixture with 2-ethoxy-2'-ethyi-5,4'-di-tert-butyloxanilide, mixtures of o- and p-methoxy-
and of 0- and p-ethoxy-disubstituted oxanalides.

7. 2-(2-Hydroxyphenyl)-1,3 5-triazines, for example 2,4 6-tris(2-hydroxy-4-octyloxyphenyl}-

1,3,6-triazine, 2-(2-hydroxy-4-octyloxyphenyl)-4,6-bis-(2,4-dimethyiphenyl)-1,3,5-triazine, 2-
(2,4-dihydroxyphenyl)-4,6-bis(2,4-dimethylphenyl)-1,3,5-triazine, 2,4-bis(2-hydroxy-4-propyl-
oxy-phenyl)-6-(2,4-dimethylpheny!)-1,3,5-triazine, 2-(2-hydroxy-4-octyloxyphenyl)-4,6-bis(4-
methylphenyl)-1,3,5-triazine, 2-(2-hydroxy-4-dodecyloxyphenyl)-4,6-bis(2,4-dimethylphenyl)-
1,3,5-triazine, 2-[2-hydroxy-4-(2-hydroxy-3-butyloxy-propyloxy)phenyl]-4,6-bis(2,4-dimethyl-
phenyl)-1,3,5-triazine, 2-[2-hydroxy-4-(2-hydroxy-3-octyloxy-propyloxy)phenyl]-4,6-bis(2,4-di-

methylpheny!)-1,3,5-triazine, 2-{4-dodecyl/tridecyl-oxy-(2-hydroxypropyl)oxy-2-hydroxy-phen-
yl}-4,6-bis(2,4-dimethylphenyl)-1,3,5-triazine.
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triazi

h uﬁaﬂshpﬁ?llsﬁ /( b& v‘ﬁ'%‘t’t‘?refeh’:‘fbolf (s)rtr%t4 br Tlegghgﬂ thleaozr}ort]%s,ensmve thermoset-

1, 3 hiepzexin oarapedtion. ) - 4, 6- bi s-tri - chI oronet hyl -[ 13, 5] tri azi ne,

2-[4- (pentyl oxy) phenyl ] et henyl ]-4, 6-bis-trichloronmethyl-[1,3,5]-

a

i

2

2- (
2-
2- (
1, 3,
met
(2
i azine, 2-[2-(3-nethyl-2-furanyl)- ethenyl] 4,6-bis-trichloronethyl -]
5] t rAuatbend, néZee{sgar@Sthm may be used known additives such as a known colonng agents,
-2fur bis-trichlor |ne

(2 58 G Bt e Rl FR5R OB Yl s Rblelefy dfiom oxae,
[

2-
2-
tr
1,3
t hy
2-[2-
1, 3, 5] t rdagtmineeylack; hibhiizalerd thlaoky emheny| ) et henyt ] - 4, 6- bi s- tr|
hl oromet hyl -[ 1, 3, 5] tri azi ne,

[ 2-[ 4-i sopropyl oxy-phenyl ] -et henyl]-4, 6-bis-trichloronethyl -

, 3, 5] tTHeaimp@sition optlonally additionally comprises as component (E) epoxy curing promoters
[ 2-

5]

n

3-ch 4- et h h | )eth t
1o e o ARG ARG AFUER 80 J e sl € Maodkicl dec. a
0- phehayibl] adcﬁatﬂr&aryramimbommhlnbe [al nRstbjlel group- contamlng compound. The

amount of said curing agent to be used is in the range of 0 to 10 % by weight, preferably

C
2-
[1

2-
3,
a

0.05 to 5 % by weight, of the photosensitive thermosetting resin composition.

To accelerate the photopolymerization it is possible to add amines, for example triethano-
lamine, N-methyldiethanolamine, p-dimethylaminobenzoate or Michlers ketone and com-
pounds as described above. The action of the amines can be intensified by the addition of

aromatic ketones of the benzophenone type. Examples of amines which can be used as



triazine,

2-[2-chl oro-4-N, N-di (et hoxycar bonyl net hyl ) am no- phenyl ] - 4, 6- bi s- trﬁ&ﬂ'%mm‘
thyl- [1,3,5]triazine,

2-[ 3-brono-4- N, N-di (et hoxycar bonyl nmet hyl ) am no- phenyl ] -4, 6-bi s-trichl or ome-
thyl-[1,3,5]triazine, 2-[3-chloro-4-N2MNdi (ethoxycarbonyl nmet hyl)am no- ph

enyl]-4,6-bis-trich lor- onethyl-[1,3,5]triazine, or other hal onethyl
-triazines as described for exanple in G Buhr, R Dammel and C. Lindley

Polym M8h s kadhl0o S 2800 AA0NGAIRR. QRO2TI0%ecBLATE 09 JAN,3004 -

4371607 DtﬁerZacdéieraﬂofs)rt@wtmmhamﬁ admaﬂrzietnaﬁre lhigds, Avio@aetsradisulfidagntdhesi s 5,

490 (199 hex | bi,simd- azole, and imdazol e tlators
ayst s PHIYn SSRErRTogHS BRSSP AR PR aeentsd) B BhBrR.G 5F ?ﬁé”ﬂ

2- ner camm@mmasglaaam §° KbiediHe¢eidga0d.conpounds, or titanocenes,

bi s(cycl opent adi enyl ) -bi s(2, 6-di fl uoro-3-pyrryl-p henyl)titani um V\here t he
novel photoinitiator systens are enployed in hybrid systens, use is nade,

in ad- g fathet goﬁshae RO¥Ed chdie Ganstdi s@éntmhdﬁraeé sustohagah itienie to the com-
photoinitiators, Q,Efer ox| de conp oun&gé such beniogweper oxi de (ot her

sui t abl @oplgRHEER e Lp98g PH BRCE %3% Sturm 19, lines

17-25), of aromatic sul fonium, phosphonl um or i odoni um sal ts as described
for exagpl e in US Patent 4950581 colu il i ne..60 tg E um 19, line 10
or cycl APErRUEOD AIAsAST AT BHESTRIEA by iR REBiH aéfogmots@onfr ich Bl plamented (for

(,96- 'SQX%EEWIWKQD@&I&I&)C%H Q@@BP@@MIQ?‘M'&)mﬂoh@rﬁI(WH@h under thermall conda-
hexaf | uoro hate, as well as oxine sulfonic acid esters, as are,

dxanpl e tle@%ior@ﬁuf@@daﬂlﬁalﬁpfovsm@e an|azg GHPIPPHIG SR ah &R BRI %fh
salts a%wﬂ@tﬁ(fl%l@r‘%ﬂltﬁeﬂ a l'I‘IHZGEIP d2d @3%@%:1%%5\6@&8%2 an@éfoﬂﬁcélﬁﬁ&d& for in-

conbi nation Wi th the new photoinitiators. photoinitiataors (B), either
al one orstdnge @ RJIRRESOXIHS: P R HYFRTRABAHA: fﬁﬁS’E%FM?fPHWb'P%dr?@IS’X"a%cPS desqebed zer s
(D) . cag hamphed e 845430, the formof a dispersion or enulsion in water or
aqueous solutions. The photoinitiator (B) usually is added in an anount of
0.015 to 60 parts by weight, preferab- Iy 0.03 to 30 parts by weight, based

on 100 Pkl s%h&ggécoﬂim%{bethéWeﬂfnor?ﬂ@?@&%ﬁﬁé 4M%rthansadifde (fET heprment

refers to the sum of otoinitiators ad if mxtures of initiators
are enpldygablegye A@:@@%@thgmey berzexaipener. kangelbioxarthens thigZinere PYFRNNS YT at or

(B) or theridQd akbhdihd awg %nde)m*ano@;%emW&mpmaé wahadaaq)et@éé@dnﬁ,

conposi ti ons conpri si ng 100 parts by wei ght onponent (A, 015 to 120
parts b)ﬂ@i)@ﬂgﬁ'ﬁ“”@fC%Pﬁﬁdiﬁé‘ﬁtaff(isyexaff”@'édSW'bﬁﬁﬂ’éplﬁﬂf’% ght, for exarrple 5
to 300 parts by weight, of conponent (C) and 0.015 to 120 parts by wei ght
of conponent The novel radiation-sensitive conpositions find application as
negat i veruriBsr sugomaay adtives(E).ydersnging semitet intAndgd tisel reghePkasd teNiegehl e

to be deyalifPakntdonBAMdeREsAtkal i ne medi um wi t h-

( In order to cure thick and pigmented coatings it is appropriate to add glass microspheres or

pulverized glass fibres, as described for example in US 5013768.

Accordingly, subject of the invention are compositions as described above, comprising fur-
ther additives (E), which are selected from the group consisting of epoxy compounds, ther-
mal polymerization inhibitors, inorganic fillers, colourants, epoxy curing agents, amines,
chain transfer agents, thermal radical initiators, photoreducable dyes, optical brighteners,

thickeners, antifoaming agents and leveling agents, in particular inorganic fillers.

The choice of additive(s) (E) is made depending on the field of application and on properties
required for this field. The additives described above are customary in the art and according-

ly are added in amounts which are usual in the respective application.



out swelling. They are suitable as photoresists for electronics 09 JUN 2004
(electroless plating resist, 0 9 JUN 2004 -30 electroplating resist, etch
resi st, solder resist, photoimgeable insulating and dielectric |ayer).
The conposition is applied uniformy to a substrate by neans of known
coating techniques, for exanple by sppsm-coating, dip coating, knife
coating, curtain coating, screen coating, brushing, spraying, especially
by electrostatic spraying, and reverse-roll coating, and al so by neans of
el ectrophoretic deposition. It is also possible to apply the photosensitive
| ayer to a tenporary, flexible support and then to coat the final

subst r atsebjetiost R &ivighoreale® e torapasitiont torapiidindadditbnally at leastsdrer ghiotgnitine

| ayer via Ia nation. The exanpl es of suitable organic solvents, which
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phot or egj StS]@lﬁahBeZ-%deﬁ‘e'tﬁc&y%heﬂﬂ) 9 8Ni20RHloradethyl-[1,3,5]triazine, 2-(3,4-dimethoxy-
phenyl)-4,6-bis-trichloromethyl-[1,3,5]triazine, 2-methyl-4,6-bis-trichloromethyl-[1,3,5}triazine,
2-(4-N,N-di{ethoxycarbonylmethyl)aminophenyl)-4,6-bis(trichloromethyl)-[1,3,5]triazine, 2-(4-
methoxy-naphthyl)-4,6-bis-trichloromethyl-[1,3,5}triazine, 2-(1,3-benzodioxol-5-yl)-4,6-bis-tri-
chloromethyl-[1,3,5]triazine, 2-{2-[4-(pentyloxy)phenyl]ethenyl}-4,6-bis-trichloromethyi-{1,3,5]-
triazine, 2-[2-(3-methyl-2-furanyl)-ethenyl]-4,6-bis-trichloromethyl-(1,3,5]triazine, 2-[2-(5-me-
thyl-2-furanyl)-ethenyl}-4,6-bis-trichloromethyl-[1,3,5]triazine, 2-[2-(2,4-dimethoxy-phenyl)-
ethenyl}-4,6-bis-trichloromethyl-[1,3,5]triazine, 2-[2-(2-methoxy-phenyl)ethenyl]-4,6-bis-tri-
chloromethyl-[1,3,5]triazine, 2-[2-{4-isopropyloxy-phenyl}-ethenyl]-4,6-bis-trichloromethyl-
[1,3,5]triazine, 2-[2-(3-chloro-4-methoxy-phenyl)ethenyl]-4,6-bis-trichloromethyl-[1,3,5]triaz-
ine, 2-[2-bromo-4-N,N-di(ethoxycarbonylmethyl)amino-phenyl}-4,6-bis-trichloromethyl-[1,3,5]-
triazine,  2-[2-chloro-4-N,N-di{ethoxycarbonylmethyl)amino-phenyl}-4,6-bis-trichloromethyl-
{1,3,5]triazine, 2-[3-bromo-4-N,N-di(ethoxycarbonylmethyl}amino-phenyl}-4,6-bis-trichlorome-
thyl-{1,3,5]triazine, 2-[3-chloro-4-N,N-di{ethoxycarbonylmethyl}amino-phenyl]-4 6-bis-trichlor-
omethyl-[1,3,5]triazine, or other halomethyl-triazines as described for example in G.Buhr, R.
Dammel and C. Lindley Polym. Mater. Sci. Eng. 61,269 (1989), and EF 0262788; halome-



The term "i magew se" exposure includes both, exposure through a phdtDhti k04
conprising a predetermned pattern, for exanple a slide, a chrom um mask,
a stencil mask or a reticle, as well as exposure by nmeans of a |aser or

i ght beam which for exanple is noved under com puter control over the
surface of the coated substrate and imghis way produces an inmage, and
irradiation with conputer-controlled electron beans. It is also possible to
use masks nade of liquid crystals that can be addressed pi xel by pixel to
generate digital inmages, for exanple, descr b Bertsch, J.
Jezequelthyl-gxazol M’?HW@'E'%OFB"O@PH'&IaSofdeﬁ”?ﬂ?FﬁcWeHss 43??§peaﬁ8d P\¥|§t 887 G108 gy! 2
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1997, 6, p. al read é ment i oned, 't he conposi tions can be devel oped
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anps. AeleTT o EP ARIEH maHes eat o SneE W dBEPRu AR e L4 ng
di odes (LED) eI ectron beans and X-rays. The di stance between the | anp and
th d d th t
dependi neaoints BLRAER" Ay PEarron ane rbe FievRECHITRTE R 4,
and may deasitifeds (BXanganebe fusedalkocim the foldOofcandidpasssn lot gimmg@mmez@aterf or
exanpl e exci ner | asers, such as KrF | asers for exposure at 248 nm

Ar F- | asc¥eP 6 SA9BSure at 193 nmand F2 | asers for exposure at 157 nm are
al so SU|tabIe Lasers in the visible region can also be enployed. 09 JUN

2004 -3 invention therefore also provide roce for the

ohot opol YK T 47 veilyor A SRt Sof BTSSR SbnbRE precsnby
unsat ur ay et3de 8y garkomdweishi, BaseDBP0S parta detiwkight @f tife sura i cempohiats €4)
corrpoundasndakh)_l east one photoinitiator of formula | or Il as described above

i The amount refers to the sum of all photoinitiators added, if mixtures of initiators are employ-
ed. Accordingly, the amount either refers to the photoinitiator (B) or the photoinitiators

(B) + (B1).

The invention also pertains to compositions comprising 100 parts by weight of component
{A), 0.015 to 120 parts by weight of component (B), 5 to 500 parts by weight, for example 5
to 300 parts by weight, of component (C) and 0.015 to 120 parts by weight of component
(D).

The novel radiation-sensitive compositions find application as negative resists, having a very
high sensitivity to light and being able to be developed in an aqueous alkaline medium with-

out swelling. They are suitable as photoresists for electronics (electroless plating resist,



and irradiating the resulting conposition with el ectromagnetic radiaﬂigow,h”m][I
in particular light of the wavelength 150 to 600 nm nanely a process for

t he phot opol yneri zati on of compounds containing ethylenically unsaturated
doubl e bonds, which conprises irradiating a conposi- tion as described

above wth el ectromagnetic radiation igythe range from 150 to 600 nm The
invention also pertains to a coated substrate which is coated on at | east
one surface wth a conposition as described above, as well as to a process
for the ghotographlc produc- tion of relief ima i.ch s g ?oat
SUbst 1 aeBoeing Gesd ol [AHie PSR EFUsENECIIFeDE SRR FEecc
radiatl ehn the range from 150 to 600 nm and then the unexposed portions
are reane& with a solvent. The conpositions of the invention have a high
sensitivity and resolution even at |ow concen- tration of the
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relief I exanpl e uction of texts iI'n
pr oduct itoinerad, xsleaerpstramém:yibasmnenetr;heg’lﬂoohethmﬂ juchgsonethy cellogotvep etivl gel- | n

the pr Oq% i) 6’5?’” g?ﬂoasg,ﬁl;aé &ﬁ'cr il Fv?a{/ﬂé}ﬁrl ERIBRA! hid ncarb%fo‘ih Iy B e

used as ric er ‘or “coati hg t1ng
mat er i alprapytﬂane&gwm mogometityl etted, miprény|qmeqiypot monorpﬁthamtpm étprﬂpr@ ghynal nt ed
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supports roc con ns o e coating s trates,
just as acatateadethp&ﬁﬁwopethy%mmsrepiohetepIedtybamtrmylyom@np@samd @ﬁ@rlfled

aceor g: gtﬁ?qs\,fpts? Q@pi peve 'glgé‘? E.ﬂ?eg? ?\Jcg}]gsocettlggél\';gi!aceﬁ%t%élglggllrdéaﬁlgs @e{t e 5ro-

sui t abl epylevie gl;h:el mpnmdelmyllemmr atetat@, carbitdllatetate, butyt odrbitol mostatec ak:gbbbie rech such

d b I
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naphtha, etc. and others, such as for example, N-methylpyrrolidinone and gamma-

butyrolactone. The organic solvent is used for diluting the resin so that it can be coated eas-

ily.

The guantity applied (coat thickness) and the nature of the substrate (layer support) are de-
pendent on the desired field of application. The range of coat thicknesses generally com-
prises values from about 0.1 pm to more than 100 pm, for example 0.1 pm to 1 cm, pre-

ferably 0.5 pm to 1000 pm.

Following the coating of the substrates, the solvent is removed, generally by drying, to leave

a film of the photoresist on the substrate.




etc.. Accordingly, a subject of the present invention is a color fﬂBdéNlmL
resi st conprising a conposi- tion as described above and below in detail.
The color filters usually are prepared by formng red, green and bl ue

pi xel s and a black ma- trix on a glass substrate. In these processes

phot ocur abl e conpositions accordi ng t.git.he in- vention can be enployed. A
particularly preferred nethod of use conprises the coating of the
substrate with the conposition of the invention, drying of the coating with
a short_heat treatnent, ternmnﬁg ?5posure the cogting to actinic
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and renove a tiron on which th ve picture €lenents are
not for nedrobyiesusu ﬁgﬁlmrme@ $nwca@es. Phbsphetsisehytirexideraaiid cagbonalesN Howou quan:

Sinoe | Aus 4R RS Gend 018870k b SORBASHEYBE oL BB of o] TRBLS D! o

are forne or - e whi are forned conposi tion of
t he presiems. Exareples ohtybisalsmrgala@Bévemts.rwhltmmaemmdéd tratlrfemieﬂemenhmdfi @l for

a color fife é’“b‘gg he cﬁagﬁéﬁkgm%? e taﬁelg eChSetond WEfhe ?ﬁfi’py‘?ﬂoﬁ&fﬁ@t s of

red, gréen an ors are t-sensitive com

positi ome@hdmmaumseﬁemh $olveanis.i on, and the pr ocesses for forming an inmage
are repeated to formthe picture elenents of red, green and bl ue col ors.
Then, the light-sensitive resin com position to which, for exanple, the
bl ack cmherghng)samitiamyajf $he og\es campogiignseansextand indeedral Fompatewit d&d nontcan

overal | ot 8?1@1 (o' x%%?[(e?ll do- gécgﬁrﬁg[ﬁ/ & @?Q[rﬁaéﬁafaalle rgé@f?&Wsepngéeehtafor exam

light-s ture ?e‘ments
of a bl ai:kur(tighmr light fram ertifictalight sources. Consequently, a large number of very different

types of light sources are employed. Both point sources and arrays (“lamp carpets”) are suit-
{ able. Examples are carbon arc lamps, xenon arc lamps, super high-, high- , medium- and
low-pressure mercury lamps, possibly with metal halide dopes (metal-halogen lamps), micro-
wave-stimulated metal vapor lamps, excimer lamps, superactinic fluorescent tubes, fluores-
cent lamps, argon incandescent lamps, electronic flashlights, photographic flood lamps, tight
emitting diodes (LED), electron beams and X-rays. The distance between the lamp and the
substrate to be exposed in accordance with the invention may vary depending on the in-
tended application and the type and output of lamp, and may be, for example, from 2 cm to
150 cm. Laser light sources, for example excimer lasers, such as KrF lasers for exposure at
248 nm, ArF-fasers for exposure at 193 nm and F; lasers for exposure at 157 nm are also

suitable. Lasers in the visible region can also be employed.




spaces (or all but a partial region of the |ight-shielding mask) betm%3NUN2m&
the picture elenents of red, green and blue colors. In addition to a

process in which the light-sensitive resin conposition is coated on a sub-
strate and dried, the light-sensitive resin conposition of the present
invention can be used as well for a lgyer transfer material. That is, the

| i ght-sensitive resin conposition is |layer-wise provided directly on a
tenporary support, preferably on a pol yethylene terephthalate film or on

a polyethylene terephthalate filmon mhlch an oxygen-shij el ding | ayer and a
peel i ngThaywentiosy theriongealsq RYVIday ér Prafrest iR sx 208N 2819y igﬁ pouqds

provi deg, tyﬁ.Hg ok )éas@oﬁeeéiﬁwémbany%&%raté@eﬁxb|m wfmcﬁ c‘é)i‘lﬁn@@é hEdihg & fP\e' s

Ianlnate eon for a protection in handling. Further there can be

appl i edabayementioned w@wm@ﬂ? akleastonerphgpipikatanotfprayia | 9pH a5 desereachehnvast i c
resin £ﬁ¥ﬁkm%ﬁﬂ #&&ﬁﬁﬁﬁﬁhﬁbﬁubﬁ%ﬁﬁe%k%oﬁk@Mﬁ@Q@d&ﬂo@|h%ﬁHQbéﬁY sugxpor t
and further ht- sensitive resin conposition |ayer is provided thereon
(JP 5- 1memem)ng WP ovastely B dsgcess ferdhg plaefopdlymedzading of Rempounds

| ight- Se&galhfn Sth éﬁ&@%ﬁﬂ&b@%h@%%ngé whigToBRbRSE ORraBialif TB&SHosi-
support peeling 1s carried out between those layer and a

t enpor atign smpwﬂbed\,ﬁb@flﬂaﬂltm&lﬁi@wﬁnme@t cHdiagion dy e rangp BopdePitm g0 aYer are
provi ded, between the peeling |ayer and the oxygen-shielding | ayer when
the peeling layer and the oxygen-shielding |ayer are provided, and between
t he tenfibe arventioppisotpeataihst thea Foajad subyraie wihich is eshtedcampolerst ote bajaae when
ei t her p d,

ano hewgg gy oe&oh%%fe snetiBoiAaRSIY 8l 0hlidodBY e g DioRepe pioded.
er an cgon ahndallaf 155alta$xen M@lqhwldndatedwtmmﬂ@es aglectad tcammggp@ete)qusura wi I or

excel | ofennefisTaRE RIS (8RR Ty BB R R T RS o

t he | i glate menyiet mitb ar sdvemt.conposi ti on | ayer | s usually 0.1 to 50
mcronmeters, in particular 1 to 5 mcroneters. A diluted aqueous sol ution
of an al kal i ne substance is used as a devel oping solution for the

| i ght - s@hsicbimpesitiess of thempesiidn fmved highsepsibgdygand ireaodnich@ven ahtdw concher a

solution_pre j C C
ol vent e B SRSl atnd 3ERpb £XBMRRebbod b RA et UAOL
mat er i alosis mawlmlabkabnesmamlicmMsoﬂ heeiaa(é agoed Hrgpinal, sts@htymmﬂ Iy dpleki de
and pot ﬁ1§3| um hydroxide), alkali nmetal carbonates (for exanple, sodium
carbon- "dt e and potassi um carbonate), alkali netal bicarbonates (for
exanpl e, sodi um bi carbonate and potassium bi carbonate), al kali netal
silicat for appl ium C a a i
et al ol CPEP R BLOT P e BRI B B AR AR B neBat B okt Badho el
nmet asi | ihight nsitivity @t Ikgahahdbeing abkdi tethleatewblaped®, amamwllazm-@lhammw;um with-

npr phol 'O?JFSWEEI%&. a?%é(yére suitable as photoresists for electronics like electroplating resist, etch

{

resist, both liquid and dry films, solder resist, as resists to manufacture color filters for a vari-
ety of display applications or to generate structures in the manufacturing process of plasma-
display panels and electroluminescence displays, the production of printing plates, such as
offset printing plates or screen printing plates, for the production of printing forms for relief
printing, planographic printing, photogravure or of screen printing forms, for the production of
relief copies, for example for the production of texts in braille, for the production of stamps,
for use in chemical milling or as a microresist in the production of integrated circuits. The
compositions further may be used as photopatternable dielectric layer or coating, en-
capsulating material and isolating coating in the production of computer chips, printed
boards and other electric or electronic components. The possible layer supports, and the

processing conditions of the coating substrates, are just as varied.




| ammoni um hydr oxi des (for exanple, tetranethyl ammoni um hydroxi de), §d&rJUN 1004
trisodi um phos- phate. The concetration of the al kaline substance is 0.01
to 30 weight % and pHis prefera- bly 8 to 14. Suitable organic solvents
whi ch are mscible with water include nethanol, ethanol, 2-propan- ol,

1- propanol , butanol, diacetone al cohol33-ethyl ene glycol nononethyl ether,
et hyl ene glycol nonoethyl ether, ethylene glycol nono-n-buthyl ether,
benzyl al cohol, acetone, nethyl ethyl ket one, cycl ohexanone,

epsi |l on r ol act 0 na- but. acto mam de

ot hy1 AR G FOT B R MR hE odb RN ieeHaVR 2 o PPmalctan o,
epsi | Onbuﬁtlyllﬁhﬁaré agiticientyaradistintet ibyibitipy by ekygwnmey}ikepmmm sFL&tTab@T(c)}E)fhet he
organi c_sol vent 0

Fur' ner DRSSP of Gy et S msanertele: St RethohSe oot feadalesaheP
skill eds:zmzse?e C@Lcltf fﬂlg&o%&ixallyadgb?d'npﬂﬁbéd Egﬂh@?ﬂ&ﬁtﬁédtmr’lw@éf uwssprro]‘ewen I Ib ve
agent is prefera 0 e devel o tion can be
used i n'e81% |rqqurﬁ98§or§ gtﬁﬁog%\?ﬁ‘?%o‘??”&e ‘ésegpf ﬁxﬂ'&B%o tqogtﬁ’h%“y anhimader to
remove t&nBOR-telviednROEdVRE videot henilorg bt camilads] indial pahd) dpprEyasthndily

| ayer, there U 9 JUN 2004 -36 can be conbi ned the met hods such as rubbing
with a B6tary brush and rubbing with a wet sponge. Usually, the
tenperature of the developing solution is preferably at and around room
tenperature to 40C.  The devel oping time is changeabl e according to the
speci fi ACKIrAAgYoR SHRIBCHHONS PEFRENE NYBNYABSE 7 %%%dg%f f§65% COMRESIAY ILafIAPYY- and
t enper atigh 8s 8bsdibed devel &4 hidoe frddiaif.i on, and the ki nd and concentration of
the organic solvent in the case where it is added. Usually, it is 10
seconds to 2 minutes. It is possible to put a rinsing step after the

devel opThEeHlbr AKDS @854IRGre Prdpahad bW%ﬁhmgrr@@tg’Fﬁéﬁ ah$ bREYHRIAY a Gk RE. out
after the devel opnent processing. ‘Accor a suLF)port havi ng a | ayer

whi ch i ¥XHoR a\aa% )"rﬁ%ﬁtraiﬁad'"ti?e%@%‘?ﬁﬁiﬁsPH@PE&"HB‘PtC@F“pPé iR agrording Kythg in-
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photocured | a isirradiated with an infrared |anp or, heated on hot

plate. tHesups ﬁ'ien‘g'”! mﬁpmccwt@namdhe nviRntiore slerrn ehtherroatiogmésia sbert hedd and

the thi gkafssht YatlhvisLexRAuU! S3he cb&.r@qe%ﬁhc radi@Rn JH dubsBERIRRDE Y-
applied at about 120C to about 250C, for about 5 to about 60 m n- ut es The

pi gment & &h theapatinen dbapracyeaus Alkeline derispst eplylicmeed atienslly @ ber! tadsent

i nventi gynt, 'rn@é G émas@qwnw@aﬁlﬁﬂg %%argrfebh raﬁa br@sp;@he&ememg @rﬁ‘anir ge-
preferably a processed pi gne anpl e a powdery or pasty product

pr epar e§irésy ofien&nytogl ok W‘S‘Pth@’ ”dﬂb'?@r%ﬁ‘fesisr@t@'%tf“tﬁre'é‘é‘%f W'@'nr@dr @ePR a9d e ed
fromtheygr Qiggsccgﬁ%%trédme@f acrylic resin, vinyl chloride-vinyl acetate

co- polyner, leirc acid resin and et hyl ceIIquse resin.
The development is carried out by washing out the areas which were not polymerized with a
{ suitable alkali developing solution. This process is repeated to form the image having plural

colors.

In the light-sensitive resin composition of the present invention, with a process in which at
least one or more picture elements are formed on a transparent substrate and then an expo-
sure is given from a side of the transparent substrate, on which the above picture elements
are not formed, the above picture elements can be utilized as a light-shielding mask. [n this
case, for example, in the case where an overall exposure is given, a position adjustment of a
mask gets unnecessary and a concern on a position slippage thereof is removed. And, it is
possible to cure all of the part on which the above picture elements are not formed. Further,
in this case, it is possible as well to develop and remove a part of the portion on which the

above picture elements are not formed by using partially a light-shielding mask.




The red pignment conprises, for exanple, an anthraqui none type pi Q”E@ng 20604
alone, a perylene type pignent alone, or a mxture consisting of a QQSP
one of them and a di sazo type yellow pignent or an isoindoline type yellow
pigment, in particular C 1. Pignent Red 177 alone, C. 1. Pignent Red 155
alone or a mxture consisting of at |-e®st one nenber of C. |. Pigment Red
177, C. 1. Pignment Red 155 and C. 1. Pignent Yellow 83 or C. |. Pignent
Yellow 139 ("C. 1." refers to the Color Index, known to the person skilled
in the art and publicly available). Further suitable exanples for the
pignent are C. I. Pignent Red 105, 144, 149, 176, 177, 185, 202, 209, 214,
222, 243inc2 ittt Tas@ oy g27 B famdedCbétwePh gine pictuve leleownwhigh ,ard 3orm&sl, fod3,

95, 109, 6 and C 43 Th green
oi grent Medkane Jae iich A& Bime? iara B siheson Al N RR AR Bo 1 Gfen

al one  fir, fok examplel adotmhihd neateliss daroa tyipefiye Tl'oWepmqmmte tbe carmnngonaiwbmhl ne
type yeII 09 J 2004 -37 tigcul.a rrent G een 7
o e, “8ro8 kAR qtrediram anghiee walors areutddl g Tatk e R Biio S
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Pi gnent nt G ee 136. an l.

G een. 36,
Pi gent ‘7R e pickge semests of A Gipsendclieip Too e 10 T SPTINe obepm
pi gment odifiéh fo whictr tenBRimpR, 88N bikbk adlerimPmateriarptipss ér@rp@mematﬁre aldbe®is
pi gments are phthal ocyani ne typeﬁg ments, used e,ther al one

conbi naPlVkiedi Ihamaveirbiacs: Ag 4 BT (P YRBHIE SXRgFUTENER Arlit Sé\'e'dmg

combi nai2R) 8dn be droviddd BiEestn Bl fefn khe pickite e@‘eménts Bf@l”@ﬂ@k Yolol @l o2dr the
Furt her exanples for bl ue

Ip gnents are sucg1 lgj e['_‘gl 3, 15:4, 15:6,
{6 and 60205 (@r albhytmPedgLiRme theighishielang mag %etW%?nt RO Ry T

C. 1. Pigrriaf g@bugna@@ cdidrber suitable pignents are such of C.I. Pignent
Blue 22, 28, CI. Pignent Violet 14,19, 23, 29, 32, 37, 177 and C. I. Orange
73. The pi grrent of the black matrix photopol yneric conposition preferably

conpri sgs aaitib &S h profsRWHich HRl IRMi-86hsiti8MesiR &ofpatifos /NeoREH B Hlsub-
carbon, titanium black and iron oxide. However, a m xture of other

pi gent $traliadd, dried, sight-segisixe a5 gAMRISIISR 96 Hiegresent ppNUgnscande usedad  For

exanpl e wehli§0a bayler 13 h&@?ﬁ?at@la@cfhal i Ik Tgl'ﬁ%@néi@veuﬁs%ﬁl @Hn%t%lt@h is Mayer-wise
conbi nati on. For any col or, combi nations of nore rgrrents can al so

be used PrExgssicdizectly 08 g PPN SYRPORo Pisferably oara %Wthﬂ%ﬂﬁi Grepahalatsdimery
processeg dob@;aanmndofeem{u%iatmfnrﬁ ioReABicHAS ngﬁm dhfwdlﬁ@%yalb@rv@arm@nmg)mar

pi gnents into resin. The concentration of gmant in the total solid
conmpone¥ tf(epwﬁ@@.!aéfeb@anﬁwe. Qygen-eiglHieg layey afeeeriowyie OB SKEmAVaLIe v ik

range ofshadp &ngg?/%%nmhglﬂésm fsol'énﬁ%%@éfplr%ré&%oﬁr% é@%bbdn inRartkhg. Firther,
particular in the range of 20%to 45% by V\BI%@@ nments in the col or

filter rlaypsandengrpde |a§rYVGIHaR/E‘VﬁVr%fL@FLH%I‘WW§'C nalb%l'r%q'%qu@ﬁekaévc resiml | er
than t h%&)@‘éﬁg%gﬁbrﬁfed}été'lé%ﬁa d BRIvided YA BMehBoraRPsiBPort &R firiek af light-

referre
sensitive resin composition layer is provided thereon (JP 5-173320-A).

The above cover sheet is removed in use and the light-sensitive resin composition layer is
laminated on a permanent support. Subsequently, peeling is carried out between those layer
and a temporary support when an oxygen-shielding layer and a peeling layer are provided,
between the peeling layer and the oxygen-shielding layer when the peeling layer and the
oxygen-shielding layer are provided, and between the temporary support and the light-

sensitive resin composition layer when either the peeling tayer or the oxygen-shielding layer

is not provided, and the temporary support is removed.




mean pi gment di ameter of < 100 nm |f necessary, the pignents may B& JUN 2004
stabilized in the photosensitive conposition by pretreat- nent of the
pignents with a dispersant to inprove the dispersion stability of the
pigment in the liquid fornmulation. 0 9 JUN 2004 -38 Exanples for color
filter resists, the conposition of sugh-resists and the processing condi -
tions are given by T. Kudo et al., Jpn. J. Appl. Phys. Vol. 37 (1998) 3594;
T. Kudo et al., J. Photopolym Sci. Technol. Vol 9 (1996) 109; K
Kobayashi , oI|d St ate Technol . ) Nov. éQ@% P S15- S 5368972
58000574 M SYEPH So-BsC S8 TaRs AT BSvaBaHS s s Can v 55 A TBbSR IS o
EP 320264 filtEr. Qﬁa&ﬁ%@ AinthdBe 185iR A8 ddioch; is IRnEJarOA0HIBRAe ar) Bxddhed7dil19- A,
US 5821016, US 5847015, US 588284 US 5719008, EP 881541, or EP 902327.
The phdf‘%?ﬁ‘ﬁ”t?télﬂbtwég Qﬁd"t‘%%’yd?r@ 458 i nvention can be used in color filter
resists, for exanple, such as those given as exanpl es above, or can
partlall or fully re[.l)l ace the known photoiniti- ators_in such resists. It

i's unde?@ttbﬁhnw A e HEiFeBRIY Bain GPMARSaR (aveh ki USURY Biddool PIREPRRIGHS:

phot oi nj bhakaks1 &f 5 MiGomeasent invention is not linmted to the specific
bi nder resins, crosslinkers and fornulations of the color filter resist

exanpl es given hereinbefore but can be used in conjunction with any

radi cal A w8k ¥HBEd ARl Riok @FBA @%hné &J&%ﬂébﬂ@hé&ﬁa%tdévaoﬂﬁg sBltERKRthe
pigment or latent pignent to forma photosensitive color firlter ink or

col or flight-sensitiveiresin Cagpasitietel Yie PseasNbEveRion Aad ftﬁv@hﬁuﬁswt*an PERAEHOE ol or

filter preapAd %a{bameﬁf%fleem@cmwﬁgamc@&deﬁlth@e{oﬁgﬁkw@a% walienent s and,
optionally a black matrix, all conprising a photosensi- tive resin and a

pi gmrent on a transpar ent substrate and providing a transparent el ectrode

ei ther emndigs §struat§§I€ aMali ﬁ@ﬁqmt&% ihali§e BlkaP thetd) Py8ikioas GoPExdriisle C¥MIm
filter Ia%er wherein said photosensitive resin conprises a yol yf unct i onal

acryl athy d pelasyrgdideoxisislyaeali mplahaapoagigs éfOpﬁ&rB@m PLA£BN
initiatge £f S aﬁ égﬂn%arbeﬁatles a?u@andﬁéﬁr b.’eseﬂ)oamyeeforBtagmmaneomm%rb.@momt@der

conponents, as suit qnents are as descri bed above. In the
manuf acang Qot@$si@rﬁlmarb¢ﬂ8ﬁ@r §|kt3h§19ct¢ aﬁﬂ@ﬂ@ﬁe(mr eREPiS: @Qé‘ur"ai}*@?at% anddiofaser be

appl i ed S8R §|l£b%t€?uélkal a1 thefaBficd Aé@@%pﬁkﬁﬁﬁlesE%&%%@ta@ﬂhcé@%n@%&éé@(&rﬁled on

the surface green an Icture elenments and the bl ack
mat rix. mmémcatahstpanhén@la@uwst¢%th@1ql@nm@r rréwaﬁ’@aeolamlr@l d8e'P8YiSt rtelraalhi ch

can addj h—ingﬁg@.lrll'n %yﬁr%\(ﬁeé@fo?%?ﬁﬁﬂﬁ@d?et a?r}’e?ﬁylé?ﬂmbﬁﬁmsh%fr&@@e bt tr|s§d||aﬁf9f3ﬁ'6§ ed to

apply a ri x between the col or areas of erent color in order to
i mpr ovephdte Teneanastration of teoplbsaling subgiance iss1-@hip %@ Wﬁt@hl‘rn/m@na P igdweifeRri x
usi ng a|?@ng§en5|t|ve conposition and patterning the black photosen5|t|ve
conposi tion photolithographically by patternw se exposure (i

Suitable organic solvents which are miscible with water include methanol, ethanol, 2-propan-
ol, 1-propanol, butanol, diacetone alcohol, ethylene glycol monomethyl ether, ethytene glycol
monoethyl ether, ethylene glycol mono-n-buthyt ether, benzyl alcohol, acetone, methyl ethyl
ketone, cyclohexanone, epsilon-caprolactone, gamma-butylolactone, dimethylformamide, di-
methylacetoamide, hexamethylphosphoramide, ethyl lactate, methyl lactate, epsilon-capro-
lactam, and N-methyi-pyrrolidone. The concentration of the organic solvent which is miscible

with water is 0.1 to 30 weight %.

Further, a state of the art surface active agent known to the person skilled in the art can be

added. The concentration of the surface active agent is preferably 0.001 to 10 weight %.

The developing solution can be used in either form of a bath solution or a spraying solution.

In order to remove the non-cured portion of the light-sensitive resin composition layer, there




through a suitable nmask) to formthe black pattern separating the rdd gyxeios
and blue col- ored areas on the transparent substrate it is alternatively
possi ble to use an inorganic black matrix. Such inorganic black matri x can
be formed from deposited (i.e. sputtered) netal (i.e. U9 JUN 2004 -39
chromum filmon the transparent subsfgrate by a suitable inmaging process,
for exanple wutilizing photolithographic patterning by neans of an etch
resist, etching the inorganic layer in the areas not protected by the etch
resi st and then renoving the remaining etch resist. There are different
met hodsCa#hpACRBRCA NP HtetWMﬁ*&Sh‘C%taéduP'?i“@ HéEh GotogY fryshencradblnacwith A gt
Processgidige bl @&J@umél RmBafatke ARRALIRJelopihg GBMLIEH w?ref&%g%l ar?odawuhgct ly
on the transparent  substrate prior to formation of the re reen and bl ue
(RGB) cusiopy tefripetadyreda 487G . e By deistpping gne i dvpgeabloacqordiag ip the Sapgf@ éldd after
t he RGB,cH t I [ odj_ment
of a CO? ?ﬁ?tfo‘séﬁs‘ﬁrve r§31ﬁggﬂ{:ﬁgsngdrihy Stf[i'gaﬁ(Hmﬁtg aﬂ@‘?erg%%grﬂlr? Rgtr%r%lo%g 8506,

t he bl a@kommnﬂlttae &id afdsepnsentapioni @dhe Argehis spiMest inalhe capp ogiereittis atitws. RGB
color f g u e
Former Byl <Gl CRERNO B £ HUPGoS R pRESle A0BELe LAVAERRREN L SNAIE
deposi tmnbﬁrve&SSmpl ying the RGB coI or filter elenments and -optionally -
the black matrix, an additional overcoat filmas a protective |ayer can be
applied on the color filter layer prior to deposition of the el ectrode

| ayer, AdinabReatpteatimert isl@refsrablybeadriéchoWSEE 502 68veldfondrd mmocassiog erAasatd-1 ayer

of a co i . I eS| I

pos t1 ofiSap soEGT SRA0 SRR il Cie ol 08 B BRI B F At e

i nventi tmascanhrabsued l;aeyet)ssebleated froarmﬂscldhftwvmmjta Uragreorsthelmé\omsseddawr ed

filmof t e t S, 1.¢al .and
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exanpl eues. scribing lines for cutting the sub- strate and on bond| ng pads

of solid inmage sensors should be renoved fromthe substrate as described

in JP 57-42009-A, JP 1-130103-A and JP 1-134306-A. In this regard, it is

?ihf fi (t:)u[rhe ptgu;emhveﬁ:hioaelqe cfompﬂstad prtbﬂa&mtripmeitid_i_rﬁyeaforw:g o g“@q?'eperemh\&inoon ;JSi ng
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manuf acpolymegfmaeic abidrredin kba ethyt edjalodé essin.of t he above descri bed

differences in process 0 9 JUN 2004

The red pigment comprises, for example, an anthraquinone type pigment alone, a perylene
type pigment alone, or a mixture consisting of at least one of them and a disazo type yellow
pigment or an isoindoline type yellow pigment, in particular C. 1. Pigment Red 177 alone, C.
[. Pigment Red 155 alone or a mixture consisting of at least one member of C. |. Pigment
Red 177, C. |. Pigment Red 155 and C. I. Pigment Yellow 83 or C. . Pigment Yellow 139
(“C.1" refers to the Color Index, known to the person skilled in the art and publicly available).
Further suitable examples for the pigment are C.I. Pigment Red 105, 144, 148, 176, 177,
185, 202, 209, 214, 222, 242, 254, 255, 264, 272 and C.|. Pigment Yellow 24, 31, 53, 83, 93,
g5, 109, 110, 128, 129, 138, 139, 166 and C.1. Pigment Orange 43.

The green pigment comprises for instance a halogenated phthalocyanine type pigment alone

or its mixture with a disazo type yellow pigment or an isoindoline type yellow pigment, in par-




-40 ing, regardless, of additional |ayers which can be applied and (g JyN 2004
regardl ess of differences in the design of the color filter. The use of a
conposition according to the present invention to formcolored el enents
shall not be regarded as |imted by different designs and nmanufac- turing
processes of such color filters. As t.hg .conpound (A) used in the color
filter resist conposition, which is soluble in an alka- |ine aqueous
solution and insoluble in water, for exanple, a honopol yner of a polyneriz-

able c d h V|n ne re_a rou a ne re | ymerizabl e
oot o TR By Aeerf slen ol Mt BReR Mo U oP B RO ESR] Ade

t her eof alo@dgr @ mbam@! donBistidf ofeeasebnéictrROLYDEI PEAkdre CresmpUDds PiavdHg one
or nore_unsaturated bonds copol ynerjzable wth these conpounds and
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copol yngr |, igheeRReISH 15Rr®nki iitsbiefgréed MYmBRkafdICar PigRRRPERERNRVAHIPNEe  or
nore acid groups and one or nore pol ynerizable unsaturated bonds in the

nol ecule with one or nore pol ynerizabl e conpounds havi ng one or nore
unsat ur Eieﬁ-ﬁb!@é)ﬂﬂ%u@élﬂé)bMB%l‘grﬁent@ﬁ?@p%éibcﬁaﬂ%q%%ﬂgﬁ@ﬂ@s u?é’tﬂenﬁfé'ﬂta%'n@'d?g no
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group is particularly preferred. Preferably, the organic podlyner binder as

a conpo@ing I( Bjusi #58hd5dol16¢5.718 pad §lediesPhmigsyanioe tQ'oﬁ'gmﬁ*brEil%ﬁeﬁéin csl kal i
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| east an unsaturated ganic acid rg)oun such™as acrylic acid

et hacr Plue@2ags.dC.|. éh@jn@fﬁé/lqﬂﬁkb“ 19, t23l PreBerivégndd.uSsange &3.1 urt her

co- nononer for the pol yrrer bi nder an un- saturated organic acid ester
conpound such as neth acrylate, ethyl (nmeth)acrylate, benzyl
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pol ymer b| nder can either be & random co-pol yner or ock-co-pol yner, for
exanpl eHowadi, agiderscyl o pignarss @B@Bgmotalzﬁuﬁmee@ia@f amﬂayames garbhlgo be
compoun r
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and 2- (Ritthe 8660 AT R4 oW RiPRARGsuUl fonic acid are exam
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The concentration of the pigment in the total solid component {pigments of various colors
and resin) is for example in the range of 5% to 80% by weight, for example 10% to 50% by
weight, in particular in the range of 20% to 45% by weight.

The pigments in the color filter resist composition have preferably a mean particle diameter
smaller than the wavelength of visible light (400 nm to 700 nm}. Particularly preferred is a

mean pigment diameter of < 100 nm.

If necessary, the pigments may be stabilized in the photosensitive composition by pretreat-

ment of the pigments with a dispersant to improve the dispersion stability of the pigment in

the liquid formulation.




ples of the polymerizable conpounds having one or nore - SGBH groups gmd iR
or nore polymerizable unsaturated bonds. N-nethylsulfonyl

(meth)acryl am de, N-ethylsul fonyl (meth)acrylam de, N-phenyl sul fonyl (rme-
th)acryl am de, and N-(p-nethyl phenyl sul fonyl) (meth)acryl am de are exanpl es
of the poly- nerizabl e conpounds havi-gg-one or nore - SO2NHCO- groups and

one or nore polyneriz- able unsaturated bonds. Exanples of polynerizable
conpounds having one or nore phenolic hydroxy groups and one or nore

pol yme

bl ted b ' 1ol I th
acryl ar#)égwpl % F’Igl?y §P 85())@ err??,lls%?ﬂ;iet %_'éqna@?syﬁ)gerﬁqgwgh res e‘.t§l 3R tP{Q ch(c)égm ng con&um3 )-
hydr oxyumhela;d giced bpny Kany et Ay, Jponet Ay dPhys. Valt 87 (1998) 833phEngldx gesihyl
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ror e pOTAPEH SR A ST SebAbande 0P oPRL o eatioe P hEhLte O dgatinds.
represejft egl1by11QrnYIsa2(@s, Us §897016H3s F8BPR43Y .U 87 SO NEPAR163), &H2P =
CHA4- Y2- A5- NH- SO2- Afi (b) wherein Y, and Y2 each represents - o0,

_CONA7-992387:a singl e bond;: Al and A4 each rep- resents H or CH3; A2 and A5

each r emeeﬁﬂj”ﬂélﬁltlﬁibr@tzmekpfbm iRhtieadn ye hh@ddi f‘rgc@orsmtbﬁ?trbﬁlbl@ntor example
cycl oal kyl ene, yl ene, or aral kylene, or 12? |l ene into whic
Y her b g Drreva R ARt ke PReEly GEfon: [tea g Red! PAROPERe, or

ar al kyl ap&;in Adctandish® fasOnd&Biobed b§%ﬁ§éisé?|\ sKiledGA 28 ki thaarhé aBald Yhd:@ ng a
substituent, a cycl oal kyl group, an ary tﬁgrou or _an aral kyl group; and
I'g",li

A7 r eprRigsitigatprs th:ih‘iﬂ@ére’k‘y‘l“’%‘ﬂ?” gt f {7 e Seedimarderuesins. %O%%Velf%él kyl

group, &Y RkvbiaBsRues th@rccﬁ’d’r R lrdaydt @tﬁﬁ’u‘él&s g PEkYBEBfolez 8D Bart BENREAS
havi ng one or nore -CO NH CO group and one or nore po- |ynerizable

unsat ur @RNEACHIhWIth Ray yadcatiy @'Yﬁ'ﬁtzaaﬁcF%p&@Wq ‘Bﬁoﬂﬁtﬁ'}a}'%rﬁ'@‘e& YRS SCOIH| ym

erl Zabl SigGeRRAURES NGRBAR. kM DpilodENsRGE babr RRFRRUNESIOE ARRTESENY a
C%) group, in"which aring is formed together with a primary chain

by poI ynmerization. Further, a nethacrylic acid derivative and an acrylic

aci d depiylindie ﬁ,%ié%t Bfimenlavéhtrofe?%ws%o@r AP prsﬁﬁﬂecpgy BPRAUIAS rwldreersuch

met hacrylic acid derivatives and the acrylic aci rivatives in- c¢lude,
for exa@ﬁﬂ elue AREFEY RalSF ?lemﬁ“é%a%rqpvmqwé Riaehmakixne hermplisieg ﬁa‘%\%@séﬁf"de
N-propi Q,¢RsihMd & p|g%rﬂxdnr@haﬁ@p'ayérﬂ@uegratb#ahatmd&g@ttmbx}e%me%node

N- pent anoyl net hacr yl'am de decanoyl - net hacr
el

N- dodec@iHiey Pritdaietare AtithresubeiBE WﬁtSHHé‘P%/P%FH? gelor Kitqrpeyst nyersisysaid
zoyl) mblﬁ@@é’eﬁg‘h@énrgﬁn Mﬂ?rsﬁg”é)rp@@%ﬁ’dﬁa) RIS MibRdh&le .an organic potymer
N- ( napht hyl - car bonyl ) net hacryl -
binder and a phatopolymerization initiator of formula | or Il as described above. The mono-
mer and binder components, as well as suitable pigments are as described above. In the
manufacture of color filters the transparent electrode layer can either be applied on the sur-
face of the transparent substrate or can be provided on the surface of the red, green and
blue picture elements and the black matrix. The transparent substrate is for example a
glass substrate which can additionally have an electrode layer on its surface.
It is preferred to apply a black matrix between the color areas of different color in order to

improve the contrast of a color fiiter.

Instead of forming a black matrix using a photosensitive composition and patterning the
black photosensitive composition photolithographically by patternwise exposure (i.e.
through a suitable mask) to form the black pattern separating the red green and blue col-

ored areas on the transparent substrate it is alternatively possible to use an inorganic black

matrix. Such inorganic black matrix can be formed from deposited (i.e. sputtered) metal (i.e.
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4- met hacryl oyl am nopht hal i m de, and an acrylam de derivative having the
sanme substituent as these. These pol ynerizabl e com pounds polynerize to be
conmpounds having a -CO-NH-CO group in a side chain. Exanples of

pol yneri zabl e conpounds havi ng one or.gwore pol ynmerizabl e unsaturated bond
and containing no acid group include a conpound having a polynerizable
unsat urated bond, selected fron1(neth)acry|ates (et h)acryl am des,

al Iyl oun ethers, vin es- tyrenes, and crotonat s
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(meth)acryl ate, ethyl hexyl (neth)acrylate octyl (neth)acrylate t-octyl
(met h) acryl at e, fchl oro-ethyl (neth)acrylate, allyl (nmeth)acrylate,
2- hydr o%@eréﬁﬁ?ld' f(eﬁ%fttﬁ‘?%{ﬁ?@ﬁ ‘éﬂ%‘"‘ hovh aa¢ éw’ﬁtcbrﬁﬁp '(‘n‘ﬁ? §P1R€ F'Wfamé”UfaCTUfmg
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ate, MefdHRYuRea it c(awefap%%a/h@ér@he ﬁ@s%mﬂéyg tdriehbilbhags ¥ut?stt|%te furfuryl
(meth)acrylate, tet- rahydrofurfuryl (meth)acrylate, phenoxyet hyl
(meth)acrylate, and aryl (meth)acrylate (for ex- anple, phenyl
(met h) agy ¥|d’rﬁé‘fen9'é%)68m(éﬁ?toh)aa%l¥} ilt&r fcf'i’”'!eFj I:%@Vt{r\i@{él éEﬁéyh)éé‘c%Vd & :US
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N-aryl (nmet h)acryl am aryl group 1ncludes or exa
yl, nitrophenyl, napht hyI and hydroxyphenyl), N, N-di al kyl (nmeth)acryl - am' de

(the al fthe 658 rerﬁtr@%&%‘a@ jalRis SRR el biiling Bl Moo R -

et hyl hexy cyC|o exyl) acryl am de
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N-hydr Oéga{eﬁﬂn @Sﬁpyttt]er(lé;fétr @)@ﬁ%@ﬁaﬁ e%%ﬁ&@@m/ge?ﬂydxamp?& ST

(et h) ac )acrylanlde

N- ( p- neﬁﬁﬁwgweHﬁﬁﬁ§Q2$%nyl) (nmeth)acrytamde; an allyl conpound such as
allyl esters (for exanple, ally[ acetate, allyl caproate, allyl capry-
late, allyl laurate, allyl palmtate, allyl stearate, allyl benzoate, allyl
acet oacépde) aamuerabalyihyer| et ele)fitenrmtiotiskyditbseyresinan dhermpsettigwKe o 04m- 43

i nyl K
\élxg?/rpl ebgﬁ{a ozwfséigrén?ﬁ?yaeld y’l‘he t}l'%ﬁl)seﬂ%ﬂ%]g Pgsu?dnlﬂ% thd gﬁi&:‘épl ngl?ﬁgbi\;%atr{]g
chi or oebhyiised to-feEt lsyeh QVGZCQﬁt ﬂﬁe@m be@ﬂt@wlcurezifémwuhe m;gqsmony%lem@y@mthvgvl

hydr OXYﬁStRQ %FBH 8S ddhré(?rf\] Blr%%lstaqbgtt%g%ffbar y%p@fially Pt v r%o'

et hyl, benz dotetr ydro , and vin her (the aryl
group i |@nu@|@‘§asmfndp aaxudptrate, and suutablhty for forming a transparent conductlve film, e.q.,

an ITO film, thereon. In the production of a protective layer, there has been a demand that
unnecessary parts of the protective layer, for example on scribing lines for cutting the sub-
strate and cn bonding pads of solid image sensors should be removed from the substrate as
described in JP 57-42009-A, JP 1-130103-A and JP 1-134306-A. in this regard, it is difficult
to selectively form a protective layer with good precision using the above-mentioned ther-
mosetting resins. The photosensitive composition, however, allows to easily remove the

unnecessary parts of the protective layer by photolithography.

It is obvious to those skilled in the art, that the photosensitive compositions of the present

invention can be used for generating red, green and blue color pixels and a black matrix, for

the manufacture of a color fiiter, regardiess of the above described differences in process-




pl e, phenyl, tolyl, chlorophenyl, 2,4-dichioro-phenyl, naphthyl, and UK 200k
ant hranyl); vinyl esters such as vinyl butylate, vinyl isobutylate, v@%fl
trimethyl acetate, vinyl diethyl-acet- ate, vinyl barate, vinyl caproate,
vinyl chloro-acetate, vinyl dichloroacetate, vinyl methoxya- cetate, vinyl

but oxyacetate, vinyl phenyl acetate, vigayl aceto-acetate, vinyl |actate,

vi nyl - b- phenyl butyl ate, vinyl cycl ohexyl carboxyi ate, vinyl benzoate, vinyl
salicylate, vinyl chloroben- zoate, vinyl tetrachl orobenzoate, and vi nyl

napht hoat e; styrenes such as styrene, al kyistyrene (for exapple, _
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trifludPBp GelfA erfeaiteshalldiot 8%y ReATHET 86 y/MiRd by fitierapees Ky masipcene)

al koxy s Hiemacédst ot 3adhidor fifBishoxystyr- ene, 4-methoxy- 3-net hyl styrene,
and di net hoxystyrene), and hal ogenostyrene (for exam ple, chlorostyrene,

di chiorostyrene, trichlorostyrene, tetrachl orostyrene, penta-chlorostyrene,
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2-bromo-4-triflu- oronethylstyrene, and
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co- pol ywlt these campevadsagnd gpdaipiiasl acid agiur, cappe dpgapl|Seich compounds can
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crotonic aci yners, t eic ydride co- polyners, r ‘exanpl e,
with stghlemithiess eoorpasndsrand cenaininglngi asichgriodp c painpies of acidadroypsraread | y
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pat ent @@bpPi 2t RoRP-NHFCBG49r@p324meag thiRpe58-higs nolalar zathpdPnd 2a2B95Y7 - B4,
JP 59- 538, B - - 60- 159743-A, JP 60-258539-A, JP
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copol ynmers can be further reacted with an amne, as e.g disclosed in US
565.0263'Preff%r5&8?t"h8 cﬁgﬂarﬁ@%bl%‘@?Singg;ésvékbﬁﬁ?owg&qgn ﬂwecﬂﬁé}cﬁf%l' réH QY8 g)'asia si de
chain can be Used, and particularly preferred’are copolyners of B nzyl
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* and the like. [t is preferred to use as a further co-monomer for the polymer binder an un-
saturated organic acid ester compound such as methyl acryiate, ethyl (meth)acryiate, benzyl
{meth)acrylate, styrene and the like to balance properties such as alkaline solubility, adhe-
sion rigidity, cherical resistance etc..

The organic polymer binder can either be a random co-polymer or a block-co-pelymer, for

example, such as described in US 5368976.

Examptes of polymerizable compounds having one or more acid group and one or more
polymerizable unsaturated bond in the molecule inctude the following compounds:
Acrylic acid, methacrylic acid, itaconic acid, crotonic acid, maleic acid, vinylbenzoic acid, and

cinnamic acid are examples of the polymerizable compounds having one or more -COOH

groups and one or more polymerizable unsaturated bonds in a maolecule,




US 4139391, JP 59-44615-B4, JP 60-159743-A and JP 60- 258539-A. Wth rgpgpeitill
to those having carboxylic acid groups anong the above organi c bi nder

polym ers, it is possible to react sone or all of the carboxylic acid

groups with glycidyl(neth)acryl- ate or an epoxy(neth)acrylate to obtain

phot opol yneri zabl e organi ¢ bi nder pol.ygers for the purpose of inproving

the photosensitivity, coating filmstrength, the coating solvent and che-

m cal resistance and the adhesion to the substrate. Exanples are discl osed
in, JP 50- 34443-B4 and JP 50-34444-B4, US 5153095, b F %g et al. in J.
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hexamnet dd yanat e, toluenediisocyanate, and xyl enedii socyanate.
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t opol yneri zabl e com osition fera

partl CngﬁlO%lG‘(rﬁ gfleby)r arallkylell?e (5 8 Xlkylene rrﬁo whlg}/an etﬁer group and a
thioether group are inserted, cycloalkylene, arylene, or aralkylene; A; and Ag each repre-
sents H, C,-Cyalkyl optionally having a substituent, a cycloalkyl group, an ary! group, or an
aralkyl group; and A; represents H, C,-Cyzalkyl optionally having a substituent, a cycloalkyl

group, an aryl group, or an aralkyl group.

The polymerizable compounds having one or more -CO-NH-CO- group and one or more po-
lymerizable unsaturated bond include maleimide and N-acryloyl-acrylamide. These polym-
grizable compounds become the high molecular compounds comprising a -CO-NH-CO-
group, in which a ring is formed together with a primary chain by polymerization. Further, a
methacrylic acid derivative and an acrylic acid derivative each having a -CO-NH-CO- group
can be used as well. Such methacrylic acid derivatives and the acrylic acid derivatives in-

clude, for example, a methacrylamide derivative such as N-acetylmethacrylamide, N-propio-



wei ght based on the whole solid conponents of the conposition. FurthqgngNﬂmL
the color filter the total solid conponent of each color may contain an

ionic inpu- rity-scavenger, e.g. an organic conmpound having an epoxy group.
The concentration of the ionic inpurity scavenger in the total solid
conmponent generally is in the range f.uom 0. 1% by weight to 10% by wei ght.
Exanpl es of color filters, especially with respect to the above descri bed
conbi nati ons of pignments and ionic inpurity scavenger are given in EP

320264. It is understoad, that the hotqi nitiators, accordin t he
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pattern or coating. The heat treat rrent can be perfornmed after exposure or
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Wi t hout ample, phenyl (meth)acrylate, cresyl (meth)acrylate and naphthyl (meth)acrylate); (meth)ac-
rylamides such as (meth)acryl-amide, N-atkyl(methjacrylamide (the alkyl group includes, for
example, methyl, ethyl, propyl, butyl, t-butyl, heptyl, octyl, ethylhexyl, cyclohexyl, hydroxy-
ethyl, and benzyl), N-aryl{meth)acrylamide (the aryl group includes, for exampie, phenyl, tol-
yl, nitrophenyl, naphthyl, and hydroxyphenyt}, N,N-dialkyl{meth)acryl-amide (the alkyl group
includes, for example, methyl, ethyl, butyl, isobutyl, ethylhexyl, and cyclohexyl}, N,N-diary!
(meth)acrylamide (the aryl group includes, for example, phenyl), N-methyl-N-phenyl (meth)-
acryl-amide, N-hydroxyethyl-N-methyt (meth)acrylamide, N-2-acetoamidethy!-N-acetyl-
(meth)acrylamide, N-(phenyl-sulfonyl){(meth)acrylamide, and N-{p-methylphenyl-suifonyl)-
{meth)acrytamide;
an allyl compound such as allyl esters (for example, allyl acetate, allyl caproate, allyl capry-
late, allyl laurate, allyl palmitate, allyl stearate, ally! benzoate, allyl acetoacetate, and allyl

lactate), and allyloxyethancot,



switching device. In recent years, liquid crystal displays have, for N, 2004
exanpl e, been wi dely used for pocket-type TV sets and term nal devicgg‘*§r
comuni cation by virtue of its small thickness and Iight weight. A
reflection type liquid crystal display w thout necessity of using a back
light is in particular in demand becadse it is ultra-thin and

| ight-weight, and it can significantly reduce power consunption. However,
even if a back light is renoved out of a presently available transm ssion
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in cont vvltht eplxe ectrodet rou the interlayer insulating
film Th@mqﬂwem%momngtmeam ingostupas. ﬂt@r@ésﬁemealtmfvl%wg%cﬁ bomMaddrifly-
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{meth)acrylonitrile.

There can be used as well hydroxystyrene homo- or co-polymers or a novolak type phenol
resin, for example, poly(hydroxystyrene) and poly(hydroxystyrene-co-vinylcyclohexanol), a
novolak resin, a cresol novolak resin, and a halogenated phenol novolak resin. More spe-
cifically, it includes, for example, the methacrylic acid copolymers, the acrylic acid copoly-
mers, the itaconic acid copoymers, the crotonic acid copolymers, the maleic anhydride co-
polymers, for example, with styrene as a co-monomer, and maleic acid copolymers, and
partially esterified maleic acid copolymers each described in, for example, JP 59-44615-B4
(the term "JP-B4" as used herein means an examined Japanese patent publication}, JP 54-
34327-B4, JP 58-12577-B4, and JP 54-25957-B4, JP 59-53836-A, JP 59-71048-A, JP &0-
159743-A, JP 60-258539-A, JP 1-152449-A, JP 2-199403-A, and JP 2-199404-A, and which



shape of the projections and recesses in nicrometer order for surfafd JUN 2004
roughness and to formcontact hol es, photolithography nethods using
positive and negative photoresists are used. For these resists the
conpositions according to the invention are especially suitable. The

phot osensi ti ve conpositions accordi ng4ée the invention can further be used
for manu- facturing spacers, which control a cell gap of the liquid crystal
part in liquid crystal display panels. Si nce the properties of |ight
transmtte refl ect e Lqui d

cr ystalcoﬁ fgB'I %,caé}be @&ﬁg '%f tt%Hg"hm rp]ean%':l(re' %Cﬁé{% #?gé?L neé@bsa'aéﬁp%éya and
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bet weerlD S HEASISTSTY 2P 240T il RO £18 Aol S 5e0 dben t he substrates at
a constant value. The distance is deter- m ned by the dianmeter of the
spacers, The spacers assure the ni.mum s B ma bet ween the substrates;
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other, i.e the in- crease in distance between the substrates.
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at t ent | IH98IHBWRRASr SE0BNEIS| 58y 33 @i Y $eP088da of a liquid crystal cell

general ly produces the distortion of the substrates constituting the cell.

The | ayer structure of the liquid cr%‘stal tends to be destroyed due to the
def or maf howeht-pyreage aeleatas. weaialso!l Egdind@ieds srrderably S & 1988'0P8r €.

mai nt ai @bﬁkﬂt&h@o@éﬁphﬂﬂe Bpetfgyggp stdo® tsubsbh@t es constant, a liquid crystal
dis- play having a l'arge image di splay area is unf easi bl e because the

di spl ay experiences distur- bances. Instead of the above spacer sphere
di sper ST@&e%Hb%ﬁnd@mﬁ?%@Qﬁe%lnfg@rdﬂa@% BRkture Bfm% ornbrai! 'Tr%a&bn‘?e%t%lf)acer S

has been proposed columms of a resin are forned as
spacer sthenbifdes ip dge dahbeEnaiien resve cemﬁewtlen saprefesably i Oaled93 meighd fhat eore

el ect 1 ogied oy § 91IbEWBIRPELIRA o Hd wHAR <oRAASRNST Li ve mat erial s havi ng

adhesi ve propert| es w t'h photo- ography are commonly used, for
i nstance, in the manufacturing process of color filters. This nmethod is

advant aggggrt?lﬁg&{q)g_\‘é 1&fe Wbﬁopfnﬂe}eregl &%dsﬂﬂﬁlacgfﬁmﬁq&fﬁé Eﬂeséﬂﬁﬁl%ntﬁﬁa&% in

t he poi nt ation, nunber and spaters nay be
control !amarddélenyllyatﬂp@toe@afdﬁlmnmjyruer(t rapnehesl copReanel | such spacers

are for ﬁ&deiaﬂ\pqé?%@%%mi Ao uRds EMEE used singly or in combination with the other
monomers as the addition-polymerizable monomer having an ethylenically unsaturated dou-
ble bond used in the present invention. Specifically, they include t-butyl{meth)acrylate, eth-
ylene glycol di{meth)acrylate, 2-hydroxypropyl (meth)acrylate, triethylene glycol di{meth)-
acrylate, trimethylolpropane triimeth)acrylate, 2-ethyl-2-butylpropanediol di(meth)acrylate,
pentaerythritol triimeth)acrylate, pentaerythritol tetra(meth)acrylate, dipentaerythritol hexa-
(meth)acrylate, dipentaerythritol penta(meth)acrylate, polyoxyethylated trimethylolpropane
triimeth)acrylate, tris(2-(meth)acryloyloxyethyl)isocyanurate, 1,4-diisopropenyl-benzene, 1,4-
dihydroxybenzene {meth)acrylate, decamethylene glycol diimeth)acrylate, styrene, diallyl fu-
marate, triallyl trimeliitate, lauryl (meth)acrylate, (meth)acrylamide, and xylenebis(meth}-

acrylamide. Further, there can be used a reaction product of a compound having a hydroxyl



bl ack matrix of color filter elements. Therefore, the spacers formed 0uilbhy200
phot osensitive conpositions do not decrease brightness and opti cal

aperture. Photosensitive conpositions for producing protective |layer with
spacers for color filters are disclosed in JP 2000-81701-A and dry film
type photoresists for spacer materials4sare also disclosed in JP

11-174459- A and JP 11-174464-A. As described in the docunents, the

phot osensitive conpositions, I iquid and dry film photoresi sts are
conprising at |east an al ka- ne or acid sol ubl e bi nder
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pr ebaked, IS expo to li1ght through a mask hen, the substrate’is
devel opéwe\ﬁM)HS@FWEW@FQyper and patterned to formthe deS| red spacers. \Wen
t he conposi- tion contains sone thernosetting conponents, usually a
postbaking is carried out to ther- mally cure the conposition. The

phot ocutradicelot bitgsgesisti aamposition th woole @mavet ¢friie Maremess eodainedly wefrho-

pr oduci ﬁ,ﬂﬁeﬁ’i‘iétﬁe cbfipo %ﬁi&ﬂfﬁ;}e@(eﬁﬁ:}i@tj ! 8§F’>J' S\Nél@goy aFr{léd?ﬁdﬁtbo’/@)D/ Bﬁcause

of their §ensiti Vi otosensitiv I ons accor di ng
i nventi (mmt pasgidsan tsalv\tmm @Iiﬂoompamrftaottheuomngsmnrcr ol ens arrays used in
liquid crystal display panels, image sensors and the |Iike. 09 JUN 20 -49
M crol enses are m croscopi c passive optical conponents that fit on active
opt oel eCurteri © tdecoka'r Gltay tha toital @slidietreperent of elobmoky snayageetdin ghticrérimu-ng
devi ces ng, di r . i ) to
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Itechnol %%Y ht Oajrtg, %V gHﬁll services, solar cells, detectors, solid-state
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form ng onversi on regi ons of I mage
sensor psenHsi or exanple in facsimles and the like to inprove the
sensitivity of these devices, and for formng an image to be printed on a
phot osensitive nmeans used in liquid crystal printers or light emtting

di ode The compositions according to this invention can comprise additionally a crosslinking agent

which is activated by an acid, for example as described in JP 10 221843-A, and a compound
which generates acid thermally or by actinic radiation and which activates a crosslinking re-

action.

The compositions according to this invention can also comprise latent pigments which are
transformed into finely dispersed pigments during the heat treatment of the latent pigment
containing photosensitive pattern or coating. The heat treatment can be performed after
exposure or after development of the latent pigment-containing photoimageable layer. Such
latent pigments are soluble pigment precursors which can be transformed into insoluble pig-
ments by means of chemical, thermal, photolytic or radiation induced methods as described,
for example, in US 5879855. This transformation of such latent pigments can be enhanced

by adding a compound which generates acid at actinic exposure or by adding an acidic com-



(LED) printers. The nost conmon application is their use to inprove @dhgUN 2004
efficiency of photodetector arrays of a solid-state inmage sensing device
such as a charge coupl ed device (CCD). In a detector array, the collection
of as much light as possible in each detector elenent or pixel is wanted.
If a mcrolens is put on top of each-pbxel, the lens collects incomng

| ight and focuses it onto an active area that is snmaller than the size of
the | ens. Accordi ng to the prior-art, mcrolens arrays can be produced by a
vari ety odsn A 0, e a
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patter ntrglgs%ss(tgr? (taype co?or liquid crystal display and a light reflection plate is added to a lower
surface of the display, it would cause a problem in that the efficiency of utilizing lights is low,
and it is not possible to have practical brightness.
As a solution to this problem, there have been suggested various reflection type liquid crystal
displays for enhancing an efficiency of utilizing lights. For instance, a certain reflection type
liquid crystal display is designed to include a pixel electrode having reflection function.
The reflection type liquid crystal display includes an insulating substrate and an opposing
substrate spaced away from the insulating substrate. A space between the substrates is
filled with liquid crystals. A gate electrode is formed on the insulating substrate, and both the
gate electrode and the insulating substrate are covered with a gate insulating film. A semi-
conductor layer is then formed on the gate insulating film above the gate electrode. A

source electrode and a drain electrode are also formed on the gate insulating film in contact

with the semiconductor layer. The source electrode, the drain electrode, the semiconductor



JP 61-153602-A). (5) A method for generating a |ens effect wherein 89 JUN 200k
phot osensitive resin is exposed to light wth a particular intensity
distribution to forma distribution pattern of refractive index de- pending
upon the light intensity (see, e.g., JP 60-72927-A and JP 60-166946-A). The
phot osensi ti ve conpositions accordi ng 47 the invention can be used in any
one of the above-nentioned nethods to formmcrolens arrays using
photocurabl e resin conpositions. A particular class of techniques
concentrates on formn nicrolenses n t her resins lik
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having a low refractive index is additionally coated onto the convex
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panel s beer the pixel array are critical parameters for the performance of the liquid crystal display
unit. |n a liquid crystal cell, the spacing between the substrates in the cell is maintained con-
stant by sparsely distributing glass or polymer spheres about several micrometers in diame-
ter as spacers between the substrates. The spacers are thus held between the substrates to
maintain the distance between the substrates at a constant value. The distance is deter-
mined by the diameter of the spacers. The spacers assure the minimum spacing between
the substrates; i.e., they prevent a decrease in distance between the substrates. However,
they cannot prevent the substrates from being separated apart from each other, i.e., the in-
crease in distance between the substrates. Additionally, this method of using spacer beads
has problems of the uniformity in the diameter of spacer beads and difficulty in the even dis-
persion of spacer beads on the panel, as well as nonuniform orientation and decrease in

brightness and/or optical aperture depending on the location of spacers on pixel array re-



enhance the brightness. A prismsheet formng a prismrow on one sSi deUg‘JUN 2004
nmounted on the light-emtting surface of the backlight. For fabricating a
pri sm sheet, an active energy ray- curable conposition is cast and spread
in alens nmold which is made of netal, glass or resin and forns the | ens
shape of the prismrow, etc., after whgch a transparent substrate sheet is
pl aced onto it and active energy rays froman active energy ray-emtting
source are irradi- ated through the sheet for curing. The pr epar ed Iens
sheet is then rel egahed IroF t.he I'ens. nol g tlo Obtr;ihi n the Iebs sheet .
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l1gNtS (o in some cases, thermally crosslinkable components such as epoxide and carboxylic

acid may additionally be included.

The steps to form spacers using a photosensitive composition are as follows:

a photosensitive composition is applied to the substrate, for instance a color filter panel and
after the substrate is prebaked, it is exposed to light through a mask. Then, the substrate is
developed with a developer and patterned to form the desired spacers. When the composi-
tion contains some thermosetting components, usually a postbaking is carried out to ther-
mally cure the composition.

The photocurable compositions according to the invention are suitable for producing spacers

for liquid crystal displays (as described above) because of their high sensitivity.

The photosensitive compaositions according to the invention are also suitable for manufac-

turing microlens arrays used in liquid crystal display panels, image sensors and the tike.




and effect the display of an image. In the full-color display ﬁﬁbﬂﬁhwmthree
fluorescent ele- nents severally of the three primary colors of red, blue,
and green nentioned above jointly formone picture elenment. The cells in
the DC type POP are divided by the conmponent barrier ribs of a lattice,
whereas those in the AC type PDP ared4di-vided by the barrier ribs which are
arranged parallel to each other on the faces of the substrates. In either
case, the cells are divided by barrier ribs. These barrier ribs are
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According to the prior-art, microlens arrays can be produced by a variety of methods;
(1} A method for obtaining convex lenses wherein a pattern of the lenses in a planar configu-
ration is drawn on a thermopiastic resin by a conventional photolithographic technique or the
like, and then the thermoplastic resin is heated to a temperature above the softening point of
the resin to have flowability, thereby causing a sag in the pattern edge (so called “reflowing”)
(see, e.g., JP 60-38989-A, JP 60-165623-A, JP 61-67003-A, and JP 2000-39503-A). In this
method, when the thermoplastic resin used is photosensitive, a pattern of the lenses can be
obtained by exposure of this resin to light.
(2) A method for forming a plastic or glass material by the use of a mold or a stamper. As
lens material, a photocurable resin and a thermosetting resin can be used in this method
(see, e.g., WO99/38035).
(3) A method for forming convex lenses on the basis of a phenomenon in which when a
photosensitive resin is exposed to light in a desired pattern by the use of an aligner, unre-

acted monomers move from the unexposed regions to the exposed regions, resulting in a




(5) the irradi ated sanple is devel oped, by washing w th agueous al kab BrgN 2004
solution and thereby renoving the uncured areas and (6) the sanple is
thermally cured, e.g. at a tenperature of about 150C. This process is

anot her object of the invention. The heating step (6) usually is carried

out at tenperatures X100C and <200C, .gppeferably at tenperatures of

130-170C, e.g. at 150C. The exanples which followillustrate the invention
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is extras ﬁla % Fth acetate. This organic |layer is washed twice with
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melting at 5 btal ne e structure is confirmed by the
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6. %Ze ﬂaqotog'erl'sqtrve co%ogﬁgns :].lcé'cbrdmg téqhe( ﬂver;ltlohbcan%gésed in any one of the

above-mentioned methods to form microlens arrays using photocurable resin compositions.

A particular class of techniques concentrates on forming microlenses in thermoplastic resins
like photoresist. An example is published by Popovic et al. in the reference SPIE 898, pp.23-
25 {1988). The technique, named reflow technique, comprises the steps of defining the
lenses’ footprint in a thermoplastic resin, e.g. by photolithography in a photosensitive resin
like a photoresist, and subsequently heating this material above its reflow temperature. The
surface tension draws the island of photoresist into a spherical cap with a volume equal to
the original island before the reflow. This cap is a plano-convex microlens. Advantages of
the technique are, amongst others, the simplicity, the reproducibility, and the possibility of
integration directly on top of a light-emitting or light-detecting optoelectronic device.

In some cases, an overcoat layer is formed on the patterned lens units with a rectangular
shape prior to reflowing to avoid a sagging of the island of the resin in the middle without re-

flow into a spherical cap in the reflow step. The overcoat acts as a permanent protective

layer. The coating layer is also made of a photosensitive compaosition.




(s, 1 H. Exanples 2 - 30: The conpounds of exanples 2-30 are prepag'Jc!JN ok
according to the nethod described in ex- anple 1 fromthe correspondi ng

al dehydes. The conpounds and their 'H NVR-data are given in table 1. 0 9
JUN 2004 -55 Table 1 state/' H NVR, Exanpl estructurenp [C]8 [ppm

H3C, Co2. 27 (s, 3H), 4.05 (s, 3H), 2N-®%199-1016.84 (d, 1 H), 7.54 (t, 1 H,
11 CH7.65 (t, 1 H, 7.81 (d, 1 H, CH3®B.33 (d, 1 H, 8.64 (d, 1 H, 8.85
(s 1 H O CCH32.23 (s, 3H), 3.39 (s, 3H), 30colorless3.94 (s, 3H), 6.88

UId7 14 gd

0", CraVIRTEI o ez 24 be fatfared tfing L85 Fuoif oF isptbdisRod Cpatald © >
7.69 (ddis@bed iCHMIS2B. (&, prdcddy oB mdenuyoflribhi3h& \pldh@d nli&dRnR 2rfay , is 3K)fol-6. 03
(s, 2H) I’owg): aCre(l)ease agent is coated on a shaping surface of a stamper on which convex portions
are densely arranged, and a photocurable synthetic resin material having a high refractive
index is set on the shaping surface of the stamper. Next, the base glass plate is pushed
onto the synthetic resin material, thereby spreading the synthetic resin material, and the
synthetic resin material is cured by irradiating with ultraviolet radiation or by heating and is
shaped to form the convex microlenses. Thereafter the stamper is peeled off. Then, a
photocurable synthetic resin material having a low refractive index is additionally coated onto
the convex microlenses as an adhesive layer and a glass substrate which is made into a
cover glass plate is pushed onto the synthetic resin material, thereby spreading the same.
The synthetic resin materiali is then cured and finally the planar microlens array is formed.

As disclosed in US 5969867, a similar method using a moid is applied for the production of a
prism sheet, which is used as a part of backlight units for color liquid crystal display panels to
enhance the brightness. A prism sheet forming a prism row on one side is mounted on the
light-emitting surface of the backlight. For fabricating a prism sheet, an active energy ray-
curable composition is cast and spread in a lens mold which is made of metal, glass or resin
and forms the lens shape of the prism row, etc., after which a transparent substrate sheet is
placed onto it and active energy rays from an active energy ray-emitting source are irradi-
ated through the sheet for curing. The prepared lens sheet is then released from the lens
mold to obtain the lens sheet.

The active energy ray-curable composition used to form the lens section must have a variety
of properties, including adhesion to the transparent substrate, and suitable optical charac-
teristics.

Lenses at least with some photoresists in the prior art are not desirable for some applica-
tions since the optical transmittance in the blue end of the optical spectrum is poor.

Because the photocurable compaositions according to the invention have low yellowing prop-
erties, both thermally and photochemically, they are suitable for the production of microlens

arrays as described above.

The novel radiation-sensitive compositions are also suitable for photo-lithographic steps

used in the production process of ptasma display panels (PDP), particularly for the imaging

farming process of barrier rib, phosphor layer and electrodes.




{ H6.84 (d, 1 H, 7.09 (d, 1 H, 0 7.36 (s, l_H)_, 8.25 (s, 1 H O,ﬁlggu?mm
6col orl ess2.22 (s, 3H), 3.87 (s, 3H), CH30 N Iliquid6.92 (d, 1 H), 6. dd,
1H, ¢c,H7.43 (dd, 1 H, 7.97 (d, 1 H, 877 (s, 1 H OCCHI
7acol orl ess2.24 (s, 3H), 7.38-7.52 (m N liquid3H, 7.74 (d, 2H), 8.36 (s,
c, H41H) U 9 JUN 2004 -56 state/' H.NoM R, Exanplestructurenp (CS [ppn]
OC.CH3 p 8 54-562.25 (s, 3H), 2.47 (s, 3H, CH3 N 7.21-7.26 (m 2H),
7.36 (dt, CHL H, 7.84 (d, 1 H), 8.62 (s, 1 H H3CC 0 9N p83-842.30 (s,
3, 7 15I'?é ZDEQIS gsrglanar display for displaying images and information by virtue of the emission
of light by gas discharge. By the construction of panel and the method of operation, it is
known in two types, i.e. DC (direct current) type and AC (alternating current) type.
By way of example, the principle of the DC type color PDP will be briefly explained. In the DC
type color PDP, the space intervening between two transparent substrates (generally glass
plates} is divided into numerous minute cells by latticed barrier ribs interposed between the
transparent substrates. In the individual cells é discharge gas, such as He or Xe, is sealed.
On the rear wall of each cell there is a phosphor layer which, on being excited by the ultra-
violet light generated by the discharge of the discharge gas, emits visible light of three pri-
mary colors. On the inner faces of the two substrates, electrodes are disposed as opposed
to each other across the relevant cells. Generally, the cathodes are formed of a film of
transparent electroconductive material such as NESA glass. When a high voltage is applied
between these electrodes formed on the fore wall and the rear wall, the discharge gas which
is sealed in the cells induces plasma discharge and, by virtue of the ultraviolet light radiated
consequently, incites the fluorescent elements of red, blue, and green colors to emit lights
and effect the display of an image. In the full-color display system, three fluorescent ele-
ments severally of the three primary colors of red, blue, and green mentioned above jointly
form one picture element.
The cells in the DC type PDP are divided by the component barrier ribs of a lattice, whereas
those in the AC type PDP are divided by the barrier ribs which are arranged parallel to each
other on the faces of the substrates. In either case, the cells are divided by barrier ribs.
These barrier ribs are intended to confine the luminous discharge within a fixed area to pre-
clude false discharge or cross talk between adjacent discharge cells and ensure ideal dis-

play.

The novel composition also relates to a photosensitive thermosetting resin composition and
a method of forming a soider resist pattern by the use thereof, and more particularly relates
to a novel photosensitive thermosetting resin composition useful as materials for the produc-
tion of printed circuit boards, the precision fabrication of metallic articles, the etching of glass
and stone articles, the relief of plastic articles, and the preparation of printing plates and par-
ticularly useful as a solder resist for printed circuit boards and to a method of forming a sol-

der resist pattern by the steps of exposing a layer of the resin composition selectively to an

actinic ray through a photomask having a pattern and developing the unexposed part of the
layer.




C, 2H), 7.65 (t, 1 H, 7.91 (d, H2H), 7.98 (d, 2H), 8.57 (d, 1 H), g.ggﬂwmm
(s, 1 H 0,C C2H, 1058-591.23 (t, 3H), 2.49 (g, 2H, N ~~ C H3.85 (s, :
6.93 (d, 2H), CH Ov7.68 (d, 2H), 8.30 (s, 1 H C CCH 11-0103-1062. 21 (s,
3H), 3.03 (s, 6H), Nc_H6.68 (d, 2H), 7.59 (d, 2H), H3C,N3.23 (s, 1 H CHs
O 11 120-Q76-772.30 (s, 3H), 4.00 (s3-3H), CHa 7.28 (d, 1 H, 7.40 (td,

1 H, HCN- O0CHa7.62 (td, 1 H), 7.78 (dd, 1 H), 7.96 (d, 1 H, 9.04 (d, 1
H, 9.15(s, 1 H 0 9 JUN 2004 -57 Exanpl estructurestate/ ' np [C]8 [ppni]

Q0C, CH3 13N 158-600.88 (t, 3H), 1.30 (m 8H), \ C 1.46 (tt, 2H),
1.86(tt,2H), 2.22 (s, 3H), 3.92 (s, 3H),

The solder resist is a substance which is used during the soldering of a given part to a
printed circuit board for the purpose of preventing molten solder from adhering to irrelevant
portions and protecting circuits. It is, therefore, required to possess such properties as high
adhesion, insulation resistance, resistance to soldering temperature, resistance to solvents,

resistance to alkalis, resistance to acids, and resistance to plating.
Subject of the invention also is a solder resist comprising a composition as described above.

Preferred is the use of the compaositions, comprising thermosetting elements described as
compound (E} according to the invention, in an image-forming process, e.g. a process for
the preparation of solder masks, wherein

(1) the components of the compaosition as described above are mixed

(2) the resulting composition is applied to the substrate (“coating of the substrate™)

(3) the solvent, if present, is evaporated, at elevated temperature, e.g. at a temperature
between 80-90°C

(4) the coated substrate is patternwise exposed to electromagnetic radiation through a
negative mask (thereby initiating the reaction of the acrylate)

(5) the irradiated sample is developed, by washing with aqueous alkaline solution and
thereby removing the uncured areas and

(6) the sample is thermally cured, e.g. at a temperature of about 150°C.

This process is another object of the invention.

The heating step (6) usually is carried out at temperatures >100°C and <200°C, preferably at
temperatures of 130-170°C, e.g. at 150°C.

The examples which follow illustrate the invention in more detail. Parts and percentages are,
as in the remainder of the description and in the claims, by weight, unless stated otherwise.

Where alkyl radicals having more than three carbon atoms are referred to without any men-

tion of specific isomers, the n-isomers are meant in each case.




N CeH'0 0, 4.05 (t, 2H), 6.90 (d, 1 H, CH3 7.11 (dd, 1 H), 7.38 (d0 32Ju8200t
8.27 (s, 1 H OC CH3 14N 181-840.88 (t, 3H), 1.26 (m 24H), \ ~ 1.50 (m
oH), 1.86(tt,2H), 2.22 (s, 3H), 3.92 (s, 3H), n"CleHas 0 4.05 (t, 2H), 6.87
(d, 1 H, CH37.11 (dd, 1 H, 7.38 (d, 1 H), 8.24 (s, 1L H O C OB

15N. 59-892. 22 (s, 3H), 2.65 (br, 1 Hy546 _H3.69 (m 2H), 3.76 (br, 2H),

HO( CH2CH20) 23. 91 (s, 3H), 3. 93 (t oH), O CH34 21 (t, 2H), 6.90 (d, 1 H),
7.11(dd,1H),739(d 1H, 8.27 (s. 1L H O ,CH2 24 (s, 3H), 7.13 (dd,

TG SN ETIR: RO TR S TR

17N, 068 711. 20- 1. 46 (m 14H) o—cn,

In formula (1): Ary = ; Ry =COCH,
HC—C

l.a 2,5-Dimethoxybenzaldehyde oxime

To 16.6 g (99.9 mmol)} of 2 5-dimethoxybenzaldehyde in ethanol (100 mL) is added a mixture
of 7.64 g (169 mmol) of H,NOH-HCI and 13.9 g (169 mmol} of sodium acetate in 50 mL of
H:O. This reaction mixture is heated to reflux for 2.5h. After adding H,O to dissoclve the
precipitated inorganic salt, ethanol is removed by evaporation in vacuo. The resulting white
solid is filtered oft and washed with H,O. 14.9 g of white solid are obtained (82%). 'H-NMR
(CDCl3). 8 [ppm]: 3.79 (s, 3H), 3.82 (s, 3H), 6.85 (d, 1H), 6.92 (d, 1H), 7.25 (d, 1H), 8.00
{broad s, 1H), 8.47 (s, 1H).

1.b 2,5-Dimethoxybenzaldehyde oxime-O-acetate

2.00 g (11.0 mmol) of 2,5-Dimethoxybenzaldehyde oxime and 1.13 g (14.3 mmol) of acetyl
chloride are dissolved in 15 mL of tetrahydrofuran (THF). To this solution are gradually
added 1.67 g (16.5 mmol} of triethylamine at an ice-bath temperature. After completion of
the addition, the reaction mixture is stirred at room temperature for 3h, and then H,O is
added to dissolve the resulting white solid. The crude product is extracted with ethyl acetate.
This organic layer is washed twice with saturated NaHCO; aq. solution and with brine, fol-
lowed by drying over anhydrous MgSQO,. The residue is applied to column chromatography
on silica gel with ethyl acetate - hexane (1:4) as eluent. 2.03 g of white solid melting at 55 -
57°C are obtained (83%). The structure is confirmed by the 'H-NMR spectrum (CDCly). &
[ppm]: 2.23 (s, 3H), 3.81 (s, 3H), 3.83 (s, 3H), 6.87 (d, 1H), 7.01 (dd, 1H), 7.47 {d, 1H), 8.75
(s, 1H).

Examples 2 - 30:

The compounds of examples 2-30 are prepared according to the method described in ex-
ample 1 from the corresponding aldehydes. The compounds and their 'H-NMR-data are

given in table 1.




C,HL.81 (m 2H), 2.24 (s, 3H), r-C"2'1-10 ¢ :4.01 (t, 2H), 6.90 (d,03Juy 2004
6.96 (t, 1 H), 7.41 (td, 1 H, 7.97 dd, 1 H, 8.77 s, 1 HO C CH31.42 (t,
3H), 1.42 (s, 18H), 18 01liquid2.23 (s, 3H), 3.76 (g, 211), N t-C4H9 7.57
(s, 2H), 8.29 (s, 1 H CHGC2H5 50 | t-C4H9 O, C, CH31.50 (t, 3H),2.24 (s,
3H), 19,77-794.13 (q, 2H), 7.90 (s, 2Hp- NBr CH8.21 (s, 1 H 0 C2H- Br
_,CH3 0.88 (t, 3H), OC 20n_ClOH2j. N, |iquidl.20-1.46 (m 14H), O C 1.79
(m 2H), 2.22 (s, 3H), ~ 3.99 (t, 2H), 6.92 (dd, 2H), H 7.66 (dd, 2H), 8.29

(s, 1 H ##81,21 (t, 3H), 2.22 (s,

3H), 210 .CH2 O

Example structure r:;a[tfé] 1;1E;|;\/Im|:;
HC. -0 2.27 (s, 3H), 4.05 (s, 3H),
2 .“."é 98-101 6.84 (d, 1H), 7.54 (¢, 1H),
O Ch 7.65 (t, 1H), 7.81 (d, 1H),
CHJO 8.33 (d, 1H), 8.64 (d, 1H),
8.85 (s, 1H)
0.-CH, 2.23 (s, 3H), 3.39 (s, 3H),
3 e colorless | 3 94 (s, 3H), 6.88 (d, 1H),
CH,0 -y liguid 7.14 (d, 1H), 7.39 (s, 1H),
CH,O 8.23 (s, 1H)
0:(-CH,
4 N_('J colorless 2.22 (s, 3H), 3.85 (s, 3H),
C-n liquid 6.93 (d, 2H), 7.69 {d, 2H),
CH30,©/ 8.30 (s, 1H)
5O CHa
5 . & 104-107 2.22 (s, 3H), 6.03 (s, 2H),
<O]©F H 6.84 (d, 1H), 7.09 (d, 1H),
7.36 (s, 1H), 8.25 (s, 1H)
Os,-CH,
6 oo N_é colorless 2.22 (s, 3H), 3.87 (s, 3H),
&‘H liquid 6.92 (d, 1H), 6.98 (dd, 1H),
7.43 (dd, 1H), 7.97 (d, 1H),
8.77 (s, 1H)
0:-CH,
7 0 colorless 2.24 (s, 3H), 7.38-7.52 (m,
E y liquid 3R), 7.74 (d, 2H), 8.36 (s,
@ 1H)




62-633.53 (q, 2H),
3H), Z1 1 3.93 (t,
1H, CHz 7.39 (d, 1 H),
Exanpl estruct ur est at e/

3.61 (m 2H, CH3 CH
2H), O
1H , oq0 CHO0
"HHNVR, nmp [C1S [ppn] CH 32.07 (s, 3H), 2.22 (s,

2H), 4.24 (t,

8.27 (s,

3H), 220°C=0 G C, CH3liqui d3.75-3.85 (me-2H),

o' CH2 011

0, CH37.39 (d, 1 H,

JH 4.20-4.30 (m 4H),
8.28 (s, 1 H

H2C, 0 6.92 (d, 1 H),

c'CH2 N
| CH2 H

3.7
6.9 d, 1
9 JUN 20f!

H2C H2 03.85-3.95 (m 5H),
7.12 (dd, 1 H),

Example structure state/ 'H-NMR,
P mp [°C] 8 [ppm]
0s-CH,
8 o N'é 54-56 2.25 (s, 3H), 2.47 (s, 3H),
? & 7.21-7.26 (m, 2H), 7.36 (at,
A 1H), 7.84 (d, 1H), 8.62 (s,
1H)
HSC\C”O
9 ps 83-84 2.30 (s, 3H), 7.50-7.59 (m,
N
&‘H 2H), 7.85 (t, 1H), 7.91 (d,
‘ 2H), 7.98 (d, 2H), 8.57 (d,
O 1H), 8.99 (s, 1H)
s -Cals
10 N,é 58-59 1.23 (t, 3H), 2.49 (g, 2H),
@,&,H 3.85 (s, 3H), 6.93 (d, 2H),
CHLO 7.68 (d, 2H), 8.30 (s, 1H)
0:-CH,
11 N,c'; 103-106 2.21 (s, 3H), 3.03 (s, 6H),
é':\H 6.68 (d, 2H), 7.59 (d, 2H),
HJC,N/@/ 8.23 (s, 1H}
CH,
Q
12 O'C‘CH 76-77 2.30 (s, 3H), 4.00 (s, 3H),
H. (N ? 7.28 (d, 1H), 7.40 (td, 1H),
0~CH3 7.62 (td, 1H), 7.78 (dd, 1H),
7.96 (d, 1H), .04 (d, 1H),
9.15(s, 1H)

3 (m 2H, 3. 9[19(%],'”001'
2 ( H, 7.11 (dd,




H C Co o CcH201 (s, 6H, 1.99 (m 2H, 234 H2C O O, c, H3 09 JUN 200k
|iquid2. 74-2.78 (m 6H), HH2CH2 1 'O C .CH N 2.22 (s, 3H), 3.91 (s,
3H), NCH~ C- H4.08-4.14 (m 6H, | H C/ . H c, OCH®6. 89 (d 1
M), 7.12 (dd, 1 H) 7.38 (d, 1H, 8.27 (s, 1H OL~C CH3 2.05 (m 2H), 2.22 (s,
3H), 0 C 24~ liquid2 48 (m 4H), 2.5&7(t, 2H),

state/ 'H-NMR,

Example structure mp [°C] 5 [ppm]

C
13 S 58-60 0.88 (t, 3H), 1.30 (m, 8H),
N
g\H 1.46 (tt, 2H), 1.86(tt,2H),
Q 2.22 (s, 3H), 3.92 (s, 3H).

n-C.H. 0O

v o 4.05 (t, 2H), 6.90 (d, 1H),
7.11 (dd, 1H), 7.38 (d, 1H),
8.27 (s, 1H)

14 3 81-84 0.88 (t, 3H), 1.26 (m, 24H),
1.50 (m, 2H), 1.86(tt,2H)

Ceyy : T
2.22 (s, 3H), 3.92 (s, 3H),
n-C,H.;0

oo 4.05 (t, 2H), 6.87 {d, 1H),
7.11 (dd, 1H), 7.38 (d, 1H),
8.24 (s, 1H)
0.:-CH,
15 -0 59-89 2.22 (s, 3H), 2.65 (br, 1H),
Cuyy 3.69 (m, 2H), 3.76 (br, 2H),
HO(CHQCHZO)Z/Q/ 3.91 (s, 3H), 3.93 (t, 2H),
©cH, 4.21 (t, 2H), 6.90 (d, 1H),
7.11 (dd, 1H), 7.39 (d, 1H),
8.27 (s, 1H)
O, ..CH, 2.24 (s, 3H), 7.13 (dd, 2H),
16 ng 77-78 7.74 (dd, 2H), 8.34 (s, 1H)

o
F




6 NHCCH C, 3.72 (dd, 4H), 3.91 (s, 3H), H H2C.. 4.13 (t, 2H),
1H 207.12 (dd, 1 H, 7.39 (d, 1 H 0~ CH38.27 (s, 1 H 0.88 (t,
250\ C, CH366- 691. 20-1. 40 (m 12H), 0 1.46 (m 2H), 1.86 (m 2H), N,
(s, 3H), 3.92 (s, 3H), n C,,H2i'-,p4. 05 (t, 6.87 (d, 1 H O7
1H), 7.38 (d, 1 H CH37 8.27 s, 1H 0.-88 -(t, 260~c, CH371- 731. 2
(m 18H), NL.86 (m 2H), 2.22 (s, 3H), .H 3.92 (s, 3H), 4.05 (t, 2H)
n-C, 2H2s~0 6.87 (d, 1 H), 7.12 (d, 1 H), / 0.CH37.38 (d, 1 H), 8.2
H 0 9 JUN-2004—60 ;
Example structure state/ A-NMA,
P mp [°C] § [ppm]
Os g CH 0.89 (t, 3H),
17 = 68-71 1.20-1.46 (m, 14H),
OC‘H 1.81 {m, 2H), 2.24 (s, 3H),
"Cidag 4.01 (t, 2H), 6.90 (d, 1H),
6.96 (t, 1H), 7.41 (td, 1H),
7.97 (dd, 1H), 8.77 (s, 1H)
Os-CH, o 1.42 (t, 3H), 1.42 (s, 18H),
18 N,c') liquid 2.23 (s, 3H), 3.76 (q, 2H),
tCH, C.y, 7.57 (s, 2H), 8.29 (s, 1H)
Csz\‘
t-CH,
O¢-CH, 1.50 (t, 3H),2.24 (s, 3H),
19 N,c') 77-79 4.13 (q, 2H), 7.90 (s, 2H),
Br &\H 8.21 (s, 1H)
CHa
Br
Os -ty o 0.88 (t, 3H),
20 1ot N,c’) liquid 1.20-1.46 (m, 14H),
I 1.79 (m, 2H), 2.22 (s, 3H),
©/ H 3.99 (t, 2H), 6.92 (dd, 2H),
7.66 (dd, 2H), 8.29 (s, 1H)
oH, 1.21 (t, 3H), 2.22 (s, 3H),
21 o-CH Og - CHy 62-63 3.53 (q, 2H), 3.61 (m, 2H),
|
HZC,CHE N/J) 3.73 (m, 2H), 3.91 (s, 3H),
5. i 3.93 {1, 2H), 4.24 (1, 2H),
HEHZ/Q’ H 6.92 (d, TH), 7.11 (dd, TH),
TTo ! 7.39 (d, 1H), 8.27 (s, 1H)
~CH,

6. 90 U, 2006

C. H2. 22
.11 (dd,

7 (s, 1




Exanpl estruct ur est at e/

3.85 (s,
(d, 1 H,
H, 11

7.28 (d,

"HNWR, Ornp ( 8 [Ppni C] 0~~ C, CH 32.21 (s} g3Hy 2000
6H), 271 93-956.44 (s, | H), 6.52 (dd, 1 H, 31" ON UH7.92
8.68 (s, 1 H J~r 0 Hac,c~0 O Z~ C ~CH 32.25 (s, 6H), 7.52 (t, 1
28U, 114-1197.89 (dd, 2H), 8.06 (dd, 1 H, ~ON N C_ 8.34 (s, 2H

CH H C-PQc CH32.22 (s, 3H), 6.5%9dd, 1 H, 291 liquid6.93 (d, 1 H),
| H, NOC, r C H8.22 (s, | H 0
Example structure state/ "H-NMR,
P mp [°C] 8 [ppm]
CH, 2.07 (s, 3H), 2.22 (s, 3H),
22 5o 05 CH, liquid 3.75-3.85 (m, 2H),
|
Ho e O 3.85-3.95 (m, 5H),
Osch, C.,, 4.20-4.30 (m, 4H),
HZC\OQ 6.92 (d, 1H), 7.12 (dd, 1H),
O\CHS 7.39 (d, 1H), 8.28 (s, 1H)
90 °-CI;'CH:: 2.01 (s, 6H), 1.99 (m, 2H),
23 Hngz H,gf “g'c”a liquid 2.74-2.78 (m, 6H),
‘gH ? (.:h.f’ 222 (s, 3H), 3.91 (s, 3H),
e “H 4.08-4.14 (m, 6H),
i 6.89 (d, 1H), 7.12 (dd, 1H)
7.38 (d, 1H), 8.27 (s, 1H)
0 Os..CH, 2.05 (m, 2H) 2.22 (s, 3H),
24 [Nj N,é liquid 2.48 (m, 4H), 2.54 (t, 2H),
.CH G 3.72 (dd, 4H) 3.91 (s, 3H),
HZC| 2 \H
HzC*o’Q/ 4.13 (t, 2H), 6.90 (d, 1H)
) 7.12 (dd, 1H), 7.39 (d, 1H)
CH, 8.27 (s, 1H)
0.88 (t, 3H),
25 Os o CHy 66-69 1.20-1.40 (m, 12H),
° 1.46 (m, 2H), 1.86 (m, 2H),
c., 2.22 (s, 3H), 3.92 (s, 3H),
”'CmHzi'\O/@/ 4.05 (1, 2H), 6.87 (d, 1H)
Ocn, 7.11 (dd, 1H), 7.38 (d, 1H)
8.27 (s, 1H)
0.88 (t, 3H),
26 Os o-CH; 71-73 1.20-1.50 {m, 18H),
e 1.86 (m, 2H), 2.22 (s, 3H),
(":\H 3.92 (s, 3H), 4.05 (t, 2H),
”‘Cw“zs‘\o@/ 6.87 (d, 1H), 7.12(d, 1H),
O\CHJ 7.38 (d, 1H), 8.27 (s, 1H)




0=C CH 32.29 (s, 3H), 7.28 (m 2H), 30/0106-1117.42 (dd, 1 H), 7.54 6§ U&DNM
H, N \% CHB. 14 (dd, 1 H, 854 (s, 1 H, r - Q ,\ 8.67 (br s; IJ

-, \ N H The following sensitizers are used in exanples 31 and 32: S-1 a

m xture of 2-isoproypthi oxant hone and 4-i sopropyithi oxant hone ATM
QUANTACURE | TX, provided by Internati-ad®d Bi osynthetics) S-2

4,4' - bi s(di et hyl am no) benzophenone (M chler's ketone) Exanple 31 A

phot ocurabl e fornulation for a sensitivity test is prepared by mX| ng the

fol | ow ng—conpo=Tments— 09 JUN2064 =61 200 Oy parts—by weight—of—acy yl at ed
acryl copal E";’%TS é ETNACAZS I\éi%r@r ovi deq¢l bystB/ cel [ | ndust i,hlekMR Ltd., solid
content i o y wei gh 0 part bynp/\[écght of di perit(ppmyt hr i t ol
hexaacryl ate ((hH‘H/-\\), pt ovited b -+ chetica o —106—0—parts by el ght of
acetone To that rjn xture 0.5 %C(%‘ase on the so |212¢(mt:3e’r)13 8b6is,&Hensji ti zer
[0)
and 2% ( baseglz on |t he H,C. o N/O 93-95 6.44 (S, 1H), 6.52 (dd, 1H),
11
,[i:rC\H 7.92 (d, 1H), 8.68 (s, 1H)
H,C.,
O
HBC\C,/O O-}C/CHs 2.25 (s, 6H), 7.52 (t, 1H),
i | .
28 oL, 0 114-119 7.89 (dd, 2H), 8.06 (dd, 1H),
g & 8.34 (s, 2H)
H Wi:r H
Os g, 2.22 (s, 3H), 6.53 (dd, 1H),
29 ﬁ,é liquid 6.93 (d, 1H), 7.28 (d, 1H),
!
@’C‘H 8.22 (s, 1H)
o}
o 2.29 (s, 3H), 7.28 (m, 2H),
30 o 106-111 7.42 (dd, 1H), 7.54 (d, 1H),
N
%y 8.14 (dd, 1H), 8.54 (s, 1H),
<:2T§ 8.67 (brs, 1H)
N
H

The following sensitizers are used in examples 31 and 32:
S-1  a mixture of 2-isoproypthioxanthone and 4-isopropylthioxanthone
("™QUANTACURE
ITX, provided by International Biosynthetics)
S-2  4,4-bis(diethylamino)benzophenone (Michler's ketone)

Example 31
A photocurable formulation for a sensitivity test is prepared by mixing the following compo-

nents:




solid content) of the initiator to be tested are added and stirred. B9IJUN 2004
operations are carried out under yellow light. The fornul ations are

applied to an alum num plate. The solvent is renoved by heating at 80 C

for 15 minutes in a convection oven. The thickness of the dry filmis 25

m Onto this coating an acetate filmig applied, over which a standardi zed
test negative with 21 steps of different optical density (Stouffer step
wedge) is placed. The sanple is covered with a second UV-transparent film

and pre al, plate.b neans ofknwvacuu Exposure is carried out
inafi ?@ﬁ%t %%ri e‘?’? Qét ?f@rﬁryi@egggréfmgcﬁymﬁré m BEYIded by daied seconds
and in a thimdusees,esd.f olidLoNtepeRBOShY wsugng a metal halide lanp (ORC

nodel SIVD( 000 at a distance of 60 c owi.ng .exposure, the cover filns
and the! @W@%@f%%@“@k%@% QWFgAHé’\/%‘i'Q?ﬁeQY WrBh 1% sodi um
car bonat e aqgﬁemmug)sol ution for 180 sec. at 30C by using a spray type
devel oper. (WAl ter Lemmen, nodel T21). The sensitivity of the initiator

syst em U98 %’tsttWa‘f’%ﬂSWe?f@f@@”By i ndi cating the highest step nunber which
r emai nedlo (thatemixRé Y] aREbd ¥ht1BE ARy ebMBANG: a T8 shikaNsly éc‘?e(ba%@gp R

steps, the nore sensitive is the systemtested. The results are collected
i n tabl &0l conteqhy @ the phvates 9 li*q tostid Mg AsEed gnd stised A8 pPewtioes awf carried

exanpl eSensidet 78I10¥ i, PHBASMHARatld f 0 214
16 1111 57a el JoIoN it TR (R idatand {gfgqi%dgt%%flg%@?iﬁ%%&%g1?%50)%-’;1‘3%012

8S- 1810m0enqyed bynqaiinmat 8G2° Mictoninuiesdn grconvedlien ogén. sib@mi@@psmumecurpf

exanpl egangi 34 26" abAE P HRAEY &n bbiBChimA0 applted, 86 &ich 108aRESaized test
negative with 21 steps of different optical density (Stouffer step wedge) is placed. The
sample is covered with a second UV-transparent film and pressed onto a metal plate by
means of vacuum. Exposure is carried out in a first test series for 40 seconds, in a second
series for 80 seconds and in a third series for 160 seconds, using a metal halide lamp
(ORC, model SMX 3000} at a distance of 60 cm. Following exposure, the cover films and
the mask are removed and the exposed film is developed with 1% sodium carbonate aque-
ous solution for 180 sec. at 30°C by using a spray type developer (Walter Lemmen, model
T21). The sensitivity of the initiator system used is characterized by indicating the highest
step number which remained (i.e. polymerized) after developing. The higher the number of
steps, the more sensitive is the system tested.

The results are collected in table 2.

Table 2

Photainitiator Sensitizer Nurr;t;tzrr oe;;t;as;)jr;et?r;oedg;:ed
of example 40 sec. | 80 sec. | 160 sec.

1 - 10 12 14

1 S-1 11 13 15

2 S-1 1 13 15

3 S-1 10 13 14

4 S-1 9 12 14

5 S-1 10 12 14

6 5-1 9 11 13

7 S-1 8 10 12

8 S-1 B 10 12




12-91113 125-1111315 13S-1111315 14S-1101314 15S-1101214 17S-110121449 jyN 2004
18S-191113 19S-191113 21S-1101214 22S-191113 23S-191113 24S-191113
25S-1111315 26S-1101214 27S-1101315 Exanple 32 Preparation of

Pol y(benzyl net hacryl at e-co-nethacrylic acid) 24 g of benzyl net hacryl at e,
g of methacrylic acid and 0.525 g of -&#obi si sobutyronitrile
di ssolved in 90 m of propylene glycol
The resulting reaction mxture is placed in a preheated oil

(PGVEA) .
at 80C. After s
vi scous solutio
purification. The
prepared by m x
copol ynmer of be

met hacrylic acid

et her 2-acetate
by wei ght of di
Chem cals), 2.0
parts by wei ght
operations are

to an al um -

Example 32

1- nononet hyl

et

her

6

(AIBN) are
2-acetate

bat h

TTrimgfor § nours at p resulting
N bRoeRRked 10 rQemktemper bummoer Ofaﬁtﬁpsuggmdutem()ut further
OPQ@ acont entscél S 'a out| 25%ftepexposumdimabl e ¢onposition is
neefebiamptel | owi ng conponené&sec. 2480 eeqpay 180 #3c. wei ght  of
rzytmetheacrytate—anmd—rethacryt+—q—actd benzytHret hacryl ate
= 8012 20 hy weight) 25%®ropyl ee gl yctd 1 |- nononet hyl
(P ) sol ut o] 1prepare as I bed ove 40.0 parts
rett-aet-ythritrol ||§\aau VA atccj[-l\\m":'”?-\‘?,’ uv?%cu by UCB
par t sty weijght di-1t he_photidi nijti at3or, | 0919UNj2001, -63 1.2
of th,gL sensi|ti | zerg, 1and 120|00 Rarts, by WEII ht {of PGVEA Al |
carrted—out—gnder—Srettow Hght—Hhe—conpost+t+ons are applied
15 S5-1 10 12 14
17 51 10 12 14
18 S-1 9 11 13
19 5-1 9 11 13
21 S-1 10 12 14
22 S-1 9 11 13
23 5-1 9 11 13
24 S-1 9 11 13
25 S-1 11 13 15
26 S-1 10 12 14
27 S-1 10 13 15

Preparation of Poly(benzylmethacrylate-co-methacrylic acid)

24 g of benzylmethacrylate, 6 g of methacrylic acid and 0.525 g of azobisisobutyronitrile

(AIBN) are dissolved in 90 ml of propylene glycol 1-monomethyl ether 2-acetate (PGMEA).

The resulting reaction mixture is placed in a preheated oil bath at 80°C. After stirring for 5

hours at 80°C under nitrogen, the resulting viscous solution is cooled to room temperature

and used without further purification. The solid content is about 25%.

A photocurable composition is prepared by mixing the following components:

240.0 parts by weight of copolymer of benzylmethacrylate and methacrylic acid

{benzylmethacrylate : methacrylic acid = 80 : 20 by weight)

25% propylene gltycol 1-monomethyl ether 2-acetate

(PGMEA) solution, prepared as described above
40.0 parts by weight of dipentaerythritol hexaacrylate ((DPHA), provided by UCB
Chemicals),

2.0 parts by weight of the photoinitiator,



num pl ate using an electric applicator with a wire wound bar. The sB89vJ2004
I's renoved by heating at 100C for 2 mnutes in a convection oven. The

t hi ckness of the dry filmis appro- ximately 2 p.m A standardi zed test
negative filmwith 21 steps of different optical density (Stouffer step
wedge) is placed with an air gap of arggmnd 100 pm between the filmand the
resist. Exposure is carried out using a 250W super high pressure nercury
lanp (USHI O, USH 250BY) at a distance of 15 cm A total exposure dose

measur ed an tical wer ter UV Light Measure Model UV-MI2 with
UV- 35 det gétp&’tf%gﬁvet'ﬂg ‘ﬁgr%ef SHE 5‘?7'\‘7&9135 m is 500m)/cnR. After exposure,

t he expaged darismyivecigre v ragadAw t h 1% sodi um carbonate aqueous sol ution
for 100,sec. at 30C by, usi spray type_devel oper (Walter Lemmen, nodel
T21). THEOBHAERIS YRG0 Al dniR YIBrJhEy T AATIRERIONS S aPaistP SncHlumy

i ndi cat hing didte usliigghveslectiidrdpplicabr Wit askied woeimbai. Nghé isofrenPR| RN EZ 1)
after devel opi nago The hi gher the nunber of steps, the nore sensitive'is

the sysPealng&BAC fir@ PiBYigs 1R a £OBVEGHIGR Qven. nThe hickness oftggdey Bim is appro-

mcurATAER T3 L ERRG: JogRbt 695 93 068 S BURIELBRK Bl .,

5S- 110 6¥oHiS 6P wodB3i9 placad Bitk b0 APl ArdSP 100 pmobelwper? GE4filmeand the

Phot oi n.}etsis"i‘.t @fpo!?’ﬁ%siistéa‘?r@({d\lb't!ffb&ringog %W%uﬁ&%&q%?eesgure mercury lamp (USHIO,
USH-250BY) at a distance of 15 cm. A total exposure dose measured by an optical power
meter(ORC UV Light Measure Model UV-MO02 with UV-35 detector) on the test negative film
is 500mJd/cm?  After exposure, the exposed film is developed with 1% sodium carbonate
aqueous solution for 100 sec. at 30°C by using a spray type developer (Walter Lemmen,
model T21). The sensitivity of the initiator system used is characterized by indicating the
highest number of the step remaining (i.e. polymerized) after developing. The higher the

number of steps, the more sensitive is the system tested. The results are listed in table 3.

Table 3

Photoinitiator Sensitizer] Number of steps reproduced
of example after exposure of 500mJ/cm?

1 - 10

1 S-2 12

2 S-1 10

2 S-2 12

3 S-1 10

3 S-2 1

4 S-1 9

4 S-2 11

5 5-1 10

5 S-2 13

6 S-1 9

6 S-2 11

10 S-2 10

11 S-1 9

11 S-2 11




of exanpl eafter exposure of 500mJ/cnR 12S-110 12S-210 13S-210 15S-29 165 204
17S-29 18S-210 19S-19 19S-29 20S-19 20S-210 21S-210 23S-210 24S-19 24S-210
25S5-29 26S-29 27S-110 27S-211 28S-29 30S-210 0 9 JUN 2004 -65 Patent C ains
1. Al kaline devel opabl e, photosensitive conposition conprising (A at |east
one al kal i ne sol ubl e bi nder resin, pre&golymer or nonomer conponent; (B) at
| east one conpound of formula | or 11 OR, OGORI NN nn AmGCH(l) M
CH(Il), wherein R is C4-C9cycl oal kanoyl, C3-CS2al kenoyl ; C, - C20al kanoy!

whi ch i s unsubst (tutet—or—substi—tuted—by—oene—or—rore—hatogen, CN or
phenyl; or R, is| befizayihitiatorclh SehsiizetbNurbbdret seps reproduced
of example after exposure of 500mJ/cm?
12 S-1 i0
12 S-2 10
13 S-2 10
15 S-2 9
16 S-2 9
17 S-2 3
18 5-2 10
19 S-1 9
19 S-2 9
20 S-1 9
20 S-2 10
21 5-2 10
23 S-2 10
24 S-1 9
24 8-2 10
25 S-2 9
26 5-2 9
27 S5-1 10
27 S-2 11
28 5-2 9
30 s5-2 10




substituted by one or nore C -Csal kyl, hal ogen, CN, OR3, SR4 or NRIRG;JUR004
R, i1s C2- C2al koxycarbonyl or benzyloxycarbonyl or phenoxycar bonyl which
is unsubstituted or substituted by one or nore Cl1- Csal kyl or hal ogen; Ar,
is C6-C20aryl which is substituted 1 to 12 tinmes by hal ogen, C, -C2pal kyl,
benzyl, Cl- C20al kanoyl or C3-C8cycl oafkyl; or said 06-C20aryl is
substituted by phenyl or benzoyl each of mhich optionally is substituted
by one or nore OR3, SR4 or NR5R6; or said C6-C20aryl is substituted by

C2- Cl2abkfxycrihony! optionally interrupted by one or nore -0- and/or op-
tionally substituted by one or nore hydroxyl groups; or said C6-C2flaryl is
substituted by phenoxycarbonyl, OR3, SR4, SOR4, SO02R4 or NRS5R6, wherein

t he substjtuent SR4 or NR5R6 optionally formb5- or 6-nmenbered rings
vi a the?r’g}ﬁLlII fie %%a?iﬁ Phefosengitive CeBPFitan qompﬂsmer substituents on the

aryl ri ngalﬂedshﬁn@ﬁtkm%owblﬂbﬁu& r@EinV\brePolpMer & mbhd&ddopbn@hems of  the
aryl r|n of the CZOarqumgrou or, pI’OVI ded that R Is acetyl, Ar, is

C3- Cghet r%éﬁ%ﬂor‘%‘?’ﬁﬂc"f M43 [ el ed or substituted 1 to 7 times by
hal ogen, C, -C20al kyl, benzyl, C, -C20al kanoyl or C3-Cecycl oal kyl; or said

C3- Cgheteroaryl is substi _Lﬁed by phenyl be zoyl, each of which
optionally is substituted y1 one or R4 or NR5R6; or said
C3- Cghet eroaryl is sub%‘; tCUt 1 aukoxy ar bonyI optionally
interrupted by one or re - - nd/ or ¥ptG onal 1 % stbs¥ierebed by one or

nore hydroxyl groups; or said CS Cghet eroaryl is substituted by

phenoxycgy b@rty4chc¥§B§|ka§E‘{1 Cgmke&@@@‘} V\%al%%ﬁ@vm?ﬂﬂ fs%@ﬁb)’stlt&e%m]y% 6004

-66 M when X is ch optionall IS substituted 1

to 12 ti Hed By omaPLHEH hatagamy SN thenﬂso't@cl?@lebéﬂwkylhmhbﬁewz&wbshtpt\?@rwl whi ch
I's unsubshgiuiiedy bnélépﬁtbté@i)@gallkﬁ% nOENTBRE Worﬁ%‘% EZ%%F@ benzoyl

which is unsubstl uted or t'uted by one of’ " nor e NR5R6;
Cl- Cl2al kzealprycarhonsd oriarayipuxsamsnyt oophensirdarsonyhwbieh isstnsabsitutedise or nor e

-0- and/ Qubéﬂﬁhé@ﬂ@bbé’oﬁhﬁ@ﬁéﬂ E:Eﬁl@(rgyhém&e r nore OH phenoxycarbonyl, OR3,
SR4, SOR4, SO02R4 or NR5R6; , each Ich optionally is substituted 1 to

12 ti mesAbyishai-Gean! V@lQrC@Zﬁ#W!UtedC’B-t€s1@ytuh©$1Ibkytatog@ne RyiCeltlivt hodrgylui: -
substit UC%‘%!_k@ﬁoﬁ WLy R8aIN; A&i®E, By Fubsiieby NRERT or BERZN vach

benzoyl , )

of which optionally is substituted by one or more OR3, SR4 or NR:Rg: or said Ce-Caaryl is
substituted by C,-Cizalkoxycarbonyi optionally interrupted by one or more -O- and/or op-
tionally substituted by one or more hydroxyl groups; or said Cs-Cpearyl is substituted by
phenoxycarbonyt, ORs;, SRy, SOR4, SO,R, or NRsRg, wherein the substituents OR,, SR, or
NRsRs optionally form 5- or 8-membered rings via the radicals R, Ry, Rs and/or Rg with fur-
ther substituents on the aryl ring of the Cg-Caparyl group or with one of the carbon atoms of
the aryl ring of the Ce-Capary! group; or,
provided that R; is acetyl, Ar, is C3-Cgheteroaryl, which is unsubstituted or substituted 1 to
7 times by halogen, C-Cyalkyl, benzyl, Ci-Coealkanoyl, or Cs-Cgeycloalkyl; or said Cs-
Csheteroaryl is substituted by phenyl or benzoyl, each of which optionally is substituted by
one or more OR; SR; or NR;Rs or said Cs-Csheteroaryl is substituted by C,-
Czalkoxycarbonyl optionally interrupted by one or more -O- and/or optionally substituted by
one or more hydroxyl groups; or said Ca-CgheteroaryI is substituted by phenoxycarbonyl,
ORj, SRy, SOR,, SO3R; or NRsR.:
X is2or3;




Cl2al kanoyl ; C2-Cl2al koxycarbonyl optionally interrupted by one or rmrﬂa ﬂ 00l
and/ or option- ally substituted by one or nore hydroxyl groups, 9 JUN2
phenoxycar bonyl , OR3, SR4i SOR4r SO02R4 or NR5R6; M2 is a direct bond, -0-,
-S-, -SS-, -NR3-, -(CO-, Cl-Cil2al kyl ene, cycl ohexyl ene, phen- yl ene,
napht hyl ene, - (CO) O (C2- Cl2al kyl ene) ~€fCO) -, -(CO O (CH2CH20), - ( CO) -

-(CO 0 9 JUN 2004 -67 -(CO-(C2-Cl2-alkylene)-(CO-; or M is

C4- Cl2al kyl ene or C4-Cl2al kyl enedi oxy-, each of which is optionally
interrupted by 1 to 5 -0-, -S and/or -NR3-; M3 is a direct bond, -CH2-,

-0-, -S-, -SS-, -NR3- or_-(CO)- i.s/N N or i s hydrogen or
Cl1- C20a|,\}fyl hefl B3 jsS C@Qal ky i's FUBE ed by -OH -SH -CN,
C3- Ceal kenoxy - OGHICHD oCH2 o c1 "_0( C0) - Cl- C4al kyl .

-Q(CO - phenyl, -(COOH -(COQ C1-Calkyl), -N Cl C4a|ky|)2
-N(CH2CH20H) 2i - N CH2CH2O- (CO) - C1- C4al ky!' 12 or norpholinyl; or R3is
C2- Cl2al kyl which is interrupted by one or nore -0-; or R3 |s

-(CH2CH20) n+1H, - (CH2CH2O) n aI - | kapoy! , cﬁ2al kenyl ,
C3- Chal ke\@_ vcl o : @ L“ G uted or
substi t ut y Gn mor e a.. yI had - e- C1 C4 y; or R3

is phenyl or naphthyl each of which is unsubstltuted or substituted by
hal ogen, -COH, Cl-Cl2al kyl, Cl- Cil2al koxy, phenyl-Cl-C3-al koxy, phenoxy,
Cl- Cl2al kyl sul fanyl, phenwlsul fanyl, -N(C, - Cl2al kyl)2i di phenyl am’ no or
-(CO R7; or OR3 i phenyl - C1- G3al kyl, gor  Si (Cl- anI kyb) ,@ ris
0, 1, 2 or®s. _#xls 1 @@@ is h gen -OQZO Il<§zfé%\-E Kenyl ,
C3- C8cycl @ phehy y whi ¢h /| te\j by
-OH, -SH, -CTK ~€3- Cbal kenogry, OCHZCH CHZ(CO) Q(Cl- C4al kyl ),
- CO) - C1- A4al kyl, O(CO)QphenyI (CO)O\I or -(COQ(Cl-CA4al kyl); or R4 is
C2- Cl2al kyl which is |nterrupted by one or nore -0- or -S-; or R4 is

- (CH2CH20), , jH, - (CH2CH2Q) n( CO) - C1- C8al kyI C2- C8al kanoyl , C3-Cil2al kenyl,
C3- C6al kenoy . benyl  or npaphth ach of which is unsu%itut ed
or substdTt ut PP O cashekyhion eftoralbossRbalft o SRR B and Rs

i ndependent | y~of each ot hér are hydrogen Cl- C20al kyl , C2-C4hydroxyal kyl ,
C2-

halogen, C,-C;alkyl, C;-Cgcycloalkyl, benzyl, phenyl which is unsubstituted or substituted
by one or more ORa, SR, or NR;sRs; benzoyl which is unsubstituted or substituted by one or
more OR3, SR, or NRsRs; Cq-Ciealkanoyl; Co-Cyralkoxycarbonyl optionally interrupted by

one or more -O- and/or optionally substituted by one or more OH, phenoxycarbonyl, OR;,

SRq, SOR4, SOER4 or NRsRs;

7
g %C\
or My, when x is 3, is M @—M , each of which optionally

is substituted 1 to 12 times by halogen, C,-Cizalkyl, Cs-Cgoycloalkyl; phenyl which is un-

-~

O

substituted or substituted by one or more ORjs; SR, or NR:Rg benzyl, benzoyl, C;-
Cizalkanoyl; C,-Cyqalkoxycarbonyl optionally interrupted by one or more -O- and/or option-

ally substituted by one or more hydroxy! groups, phenoxycarbonyl, ORs, SR,, SOR,, SO.R,
or NRsR;;

M, is a direct bond, -O-, -8-, -8S-, -NR;-, -(CO)-, C-Calkylene, cyclohexylene, phen-
ylene, naphthylene, -(CO}O-(C;-C,.alkylene)-O{CO)-, -(CO)O-(CH,CH,0},-(CO)- or -(CO)-




C10al koxyal kyl , C3- C5al kenyl , C3- C3cycl oal kyl, phenyl -C, - C3al kyl, 08 JUN 2004
C, - 4al kanoyl, C3- Cl2al kenoyl, benzoyl; or are phenyl or naphthyl each of
whi ch is unsubstituted or substi- tuted by C,-Cl2al kyl or Cl-Cl2al koxy; or
R5 and R6 together are C2-C6al kyi ene Ptionally in- terrupted by -0- or
-NR3- and/or optionally substituted by’ hydroxyl, Cl-C4al koxy, C2-

C4al kanoyl oxy or benzoyl oxy; 09 JUN 2004 -68 R7 is hydrogen, Cl-C20alkyl;

or is C2-C8al kyl which is substituted by hal ogen, phenyl, -CH  -SH, -CN,

C3- Csal kﬁj@)x ?@maféwa o); O@}ﬂgﬁm@)zﬂmén@mwmkyleﬁm @heiTabl kyl,
- CO) - pheny CO) OH or é % g % R7 is C2-Cl2al kyl whlchls
mterrudil'é‘a" 'E)PPt'@ﬁ?élydﬂterr‘?B‘PtS byt 5rOR7S; CN%@HZO) n+1H,

- (CH2CH | sofaal- M-, -63: §12§§ klNFVl or (80)-L8cycl oal kyl ; phenyl
opti onal %/f?é%b@g?ﬁt L?t ed by one’or nore hal ogg -OH, Ci1- Cl2al kyl, C1-

Cl2al koxy, phenoxy, Cl-Cl2alkylsul fanyl, phenylsulfanyl, -N(Cl- C12al kyl) 2,
or di phenyl am no; and (Cia phot opgl yneri zabl e corrpound 2. Photosensitive
conposi thhor] accoydi ng t ol Wenei n corrpound (A) is an oligomeric or
pol yneric’ corrpound ‘3. ensi t iyeconposi tion according to claim 2,
wherein the photopol yneri E'abl e co pound (C) is a liquid. 4.

Phot osensi tive conposition according to claim1, wherein conponent (B) is a

conpoundy, qf h? gékl.ar atkly; WF%G@CPC@&IKVISW% @@@b&ameulbyooH -SH, -ON,

C2- Csal koxyca benzo IS unsubstl tut ed

subst | t@f@sawn@me @ﬁFhSHeCm {CROP(Ralaien; -HCO) %M&rro@o
napht hyI eggcbenz)oq_he@émg B! SN(E%J\!HIH'[ cil @}Lpzcﬁ.i fimes by hal ogen

or ‘sai napht hyl

C1l- C20 ;
subst i ?uﬁé@“@"q@’:@@) Ccpwjbﬂ}z@ymorfe‘@ W"OP" Reip & ‘:gpﬂ'k%i”!?ﬁﬁllq plgraip | t ut ed
by one Wnd B oD SRR, & (RIRB D) ol S@rﬁcﬂt@ﬁwom1 aédw Iy LCdafkat;

stituted b 12al kox car bonyl onal i nterrupted one or nore -0-
and/ or oﬁér%aﬁ%iﬁw CsGhﬁ!lsertqyt @@%wf&ﬁl&wbrorr%ﬁ%bwovwh'@hﬁdmﬁ%ﬁﬁwe &GP

napht hyl sdb%tlt%%bt?%%\) &l &deBé @:ggaIk?R‘ﬂ\aBQen hﬁﬁ@ C V@.;%Tk@kf‘ (Brh:% is phsdyl bbient s
OR3, SR4 or gtlona formb5- Or 6-nenbered rin via the_radicals

R3, R4, Thindieach plovhich is unsebsibisted opabstityiesky halpgehe e@fﬁmﬁ'ky'n‘épht hyl
ring rc%&axpr{}ﬁe&hdl@ Q%ﬁ%@{osm: Q;Fmatntwsﬁ%ﬁyéhe@zlsmm: bydc,ring; or,

provi ded t IS acet E'” rol i enyl, benzofur anyl
i ndol yI , Cra¥yitw ﬁipben\ﬂﬁ@m?loroﬁccﬂﬁwqr&ws PRamFE;- ﬁ?-%%k?’of these radicals is
unsubstlgmeg ;My;)qﬁg@{w)g uted 1 to 4 times by hal ogen, C1-C20al kyl, benzyl,

C3- C8cycl oa] Ié)yl1 , Cl- C24al kanoyl, benzoyl,
rois
n is1to20;

R. is hydrogen, Cy-Caoalkyl, Cs-Cyzalkenyl, Cs-Cgeycloalkyl, phenyl-C,-Caalkyl; C,-Cgalkyl
which is substituted by -OH, -8H, -CN, Cs-Csalkenoxy, -OCH,CH,CN, -OCH,CH,(CO)O(C;-
C.alkyl), -O(CO)-C,-Caatkyl, -O(CO)-phenyl, -(CO)OH or -(CO)O(C4-Caalkyl); or Ry is Cy-
Cqealkyl which is interrupted by one or more -O- or -S-; or R, is -(CH2CHzO),.1H,
-(CH,CH,0)A(CO)-C4-Cgalkyl, C3-Cgalkanoyl, Cs-Crralkenyl, Cs-Cealkenoyl; or Ry is pheny!
or naphthyl each of which is unsubstituted or substituted by halogen, C-Cyealkyl, Cs-
Cizalkoxy or -(CO)Ry;

Rs and Rgindependently of each other are hydrogen, C;-Caxoalkyl, Co-Cshydroxyalkyt, Cs-
Cioalkoxyalkyl, Ca-Csalkenyl, C3-Cgeycloatkyl, phenyl-C,-Cjalkyl, Ci-Caatkanoyl, Cs-
Ciealkenoyl, benzoyl; or are phenyl or naphthyl each of which is unsubstituted or substi-
tuted by Cy-Cyalkyl or C;-Cysalkoxy; or Rs and Rg together are C,-Cealkylene optionally in-
terrupted by -O- or -NRj- and/or optionally substituted by hydroxyl, Ci-Csalkoxy, Ce-

C.alkanoyloxy or benzoyloxy;




C2- Cl2al koxycar bonyl , phenoxycar bonyl, OR3, SR4, SOR4, SO02R4 or NR5FQ69 JQNQ@"
2; 0 9 JUN 2004 -69 M is a group or , each of which optionally is
substituted 1 to 4 tines by hal ogen, Cl-Cl2al kyl, benzyl, OR3, SR4 or

NRS5R6; or by phenyl which is unsubstifuted or sub- stituted by one or nore
OR3, SR4 or NRS5R6i or by benzoyl whi ch8is unsubstituted or substi- tuted by
one or nore OR3, SR4 or NR5R6; or by Cl-Cl2al kanoyl; or by

C2- Ct 2al koxycarbonyl optionally interrupted by one or nore -0- and/or

t | ; doHect
ggnh on? A,y @@k&&gémtﬁ@ %\! stnﬁ iOC,- ORI WMrchﬁHQ)b)éhtquqwmaloM ptSen’:yl oHec

él)-llﬁ Cl- Cl2al kyl ene, ed/ (a ? (Cc2-
Cl2al kylSHe)CNn(Qa@saIkenemy@C FrHLHCHPCr- Cdalkw oo .- ky
- (CO - ( F%(‘%)Zpﬁér’éfxl &f@)bl'( S:p) ?O)@(C D@;a!k?l cfP‘h’ @@?bkzﬂ KGNENIEH | lS interrupted by

C4- Cl2a nedi oxy-, ‘each tignal inferrupted by 1 to 5
-0-, -sneaammqr)e -ONRB Ry la\zﬁCHsClézQimléc(CPﬂn&wO)n(@ﬂ C1-Cagkyl, gcmammg or

L5007 | SRR AR on S G b ot ofPol Ep ekt ot o

-(CO @12@@@1(9“9)10)()’ N@Eﬂrzﬂﬂﬂ‘ﬁﬂﬂ&ﬁthPhW(SMZM-@Q@123|ky| 2, Of diphenylamino;
- N[ CHZCHZ?(CO) Cl-C4al kyl]2 or norpholinyl; or R3 is C2-Cl2al kyl which is
|nterru d one or nore -0-; or R31is -(CHZCHZO)ri+1H,

-( mzufzqa';@r@ta)pcﬂsﬁﬂe&ablewomthem.yl - Cl- C3al kyl, C2-C8al kanoyl ,

C3- Cl2al kenyl or C3-C6al kenoyl; or R3 is benzoyl which is unsubstituted or
substituted by one or nore Cl-C6al kyl, hal ogen or Cl-C4al koxy; or R3 is
phenyl aanhnmslanskime cerapndsitoh ashdrdingits clains dbehéreint cothpound (Ads an wligemenc

hal oge 1- Cl2al koxy, phenyl - Cl-C3-al koxy, phenoxy,
&1 Gadl l?;% u%j“fz’ 5?6"““ lenyl sul fanyl, -N(C, -C, 2al kyl)2, diphenylanino or
-(COR7;, nis 1to 20; R4 is hydrogen, Cl-C20al kyl, C3-Cl2al kenyl,

phenyl I Y.

il EPE RSl et e il

Cl2al k)ﬁowvth(@hlswshqum errupted by one or nore -0- or -S-; or R4 is

- (CH2CH20) n+1H, - (CH2CH20 " (CO) - C1- C8al kyl , C2 C8al kanoyl , C3-Cl2al kenyl ,
C3- Coal kenoyl ; or R4 is phenyl or naphthyl each of which is unsubstituted

or subst.ifhgtasénsitivenedropsitionErcadingl tk glajm €1 wigar2il tonpenent (B) (sGorRppo@dd JUN
2004 -7 formula I or Il, wherein
R, is Cy-Csalkanoyl or C,-Csalkoxycarbonyl; or Ry is benzoyl which is unsubstituted or
substituted by one or more C;-Cgalkyl or halogen;
Ar; is phenyl or naphthyl,
each of these radicals is substituted 1 to 5 times by halogen, C-Cyalkyl, benzyt or C,-
Capalkanoyl; or said phenyl or naphthyl is substituted by phenyl or benzoyl, each of which op-
tionally is substituted by one or more OR,, SR, or NRsRs; or said phenyl or naphthyl is sub-
stituted by C,-Cyalkoxycarbonyl optionally interrupted by one or more -O- and/or optionally
substituted by one or more OH; or said phenyl or naphthyl is substituted by OR,;, SR, or
NRsRg, wherein the substituents OR;, SR, or NR:Rg optionally form 5- or 8-membered rings
via the radicals Rj, R4, Rs and/or Rg with further substituents on the phenyl or naphthyl ring
or with one of the carbon atoms of the phenyl or naphthyl ring;
or, provided that Ry is acetyl, Ary is furyl, pyrrolyl, thienyi, benzofuranyl, indolyl, benzothio-
phenyl or pyrridyl, wherein each of these radicals is unsubstituted or substituted 1 to 4 times

by halogen, Ci-Cypalkyl, benzyl, C,;-Cgcycloalkyl, phenyl, C,-Cxalkanoyl, benzoyl,
Co-Cialkoxycarbonyl, phenoxycarbonyl, OR,, SR4, SOR,, SO,R, or NRsRg;

X is 2;




R5 and R6 i ndependently of each other are hydrogen, Cl-C20al kyl, 09 JUN 2004
C2- C4hydr oxyal kyl , C2- C, Gal koxyal kyl, phenyl - Cl1- Ceal kyl, Ci1-C4al kanoyl

C3- Cl2at kenoyl , benzoyl; or are phenyl or naphthyl each of which is
unsubstituted or substit uted by C1- ClZsIkyI or Cl-Cl2al koxy; or R5 and R6
t oget her are C2- C6al kyl ene optlonally nterrupted by -0- or -NR3- and/or
optionally substituted by hydroxyl, Cl-C4al koxy, C2-C4al kanoyl oxy or
benzoyl oxy; and R7 is hydrogen, Cl-C20al kyl; or is C2-CBal kyl which is
substituted by hal ogen, phenyl, -CH, - SH, C3 C6a|kenoxy,

- CO - C1- Aal kyl , - - pheny (CO O aIkI -
Cl2al kyM; whs elgrowp i nt pt ed or, rr [ n+1H,
-(CH2CH20) n(CO) - C1- kyl or ~e3-€#2al ke heny y

substituted by one or nore hal ogen, Cl- C2al kyt Cl- C12al koxy, phenoxy,
Cl- C12al kyl sul fanyl, phenyl sul fanyl, -N(C1l-Cl2alkyl)2, or di- phenylam no.
5. Photosensitive corrpS| ti on accordl ng to claiml , wherein conponent (B)
is a cqupound f or 5 0 s b
phenyl Qﬂp ) "? |€}k1>h| S su stPl![%unta!el% '%U%ﬁgg%ﬁ bblci-ﬂ%é §
NR5R6 or ere| n the substituents OR3, optionally form5- or

6- menber ed rlngs via the radicals R3 with further substituents on the
pheny! tatogeapBii®yialkl, ignzydr ORp S atNPsBlaar bR phieyl adéahyip ungytistityted or gufr yI

221 e G B s R & RS s T

- N( Cl- @amdkw Y or NOBHOEH2 ER) 2r N%m@mmq saji)ar@yL cn by iptCetkiyeReMY ny |

" croa B RSP BB o ity SPHORE YR S B B ghe odfais il e

are Cl-dpaxyligydups6. Phot osensitive conposition according to claim1, wherein

the ol IgOTeL of, BRRURPTO( AL 6o 2 il niSE) PELYIERychil BFHHAAILGSOR fgpol ymer

of (et rylate an )acryllc a S|n ai ne
react i dbw:aikylansa®(GQx e&@ﬁﬁ'ﬂﬁl*ﬂh@i gPpot 316@%1 @z @czrﬂik%@tﬂ@@&}e OWMth a

gtr)ggcar ‘BX‘HI(&'QE%P?%C% %mg%fneagxgpgﬁ cgg\gqmqggp@%dﬂﬂf%ﬁﬁpro uct ?ormed

bet ween-Sa aodfobeMipi-; gr oup- cont ai ni ng resin and an unsaturated conpound

havi ng_@fqons(El quré%%bﬂoat @g' ldoam% bﬁﬁ? é)ﬁn@ n epoxy group. 7. Photosensitive

Conposi accordrng al i'tionally to the conponents
R; is hydrogen or C1-ngalkyi or R, is Cz-Cypalkyl which is substituted by -OH, -SH,

-O(CQO)-Cy-Cyalkyl, -O(CO)-phenyl, -(COYO(C4-Caalkyl), -N(C,-Caalkyl)s, -N(CH,CH,OH)s,
-N[CH;CH,0-{CO)-C-C,alkyl]; or morpholinyl; or Rj is C,-Cyzalkyl which is interrupted by
one or mare -O-; or Ry is -(CHzCHzO),.1H, -(CH,CH,0),(CO)-C,-Caalkyl, phenyl-Cy-Caalkyl,
C,-Cyalkanoyl, C3-Czalkenyl or C3-Cgalkenoyl; or R, is benzoyl which is unsubstituted or

substituted by one or more C,-Cgalkyl, halogen or C-Calkoxy; or Rj is phenyl or naphthyl
each of which is unsubstituted or substituted by halogen, C,-Cyzalkyl, C;-Czalkoxy, phenyl-
C,-Cs-alkoxy, phenoxy, C:-Cialkylsulfany!, phenylsulfanyl, -N{C;-Calkyl),, diphenylamino

r -(CO)Ry;
n is 1 to 20, |
R, is hydrogen, Ci-Cyalkyl, Cs-Cy.alkenyl, phenyl-C,-Caalkyl; Co-Cgalky! which is substi-
tuted by -OH, -SH, -O(C0)-C,-C,atkyl, -O(CO)-phenyl or -(CO)O(C,-Caalkyl); or Ry is Cy-
C1zalkyl which is interrupted by one or more -O- or -S-; or Ry is -(CHCH,0),.1H,
-(CH,CH20){CO)-C+-Cgalkyl, Co-Cealkanoyl, Cs-Cialkenyl, C-Cealkenoyl; or R, is phenyl or
naphthyl each of which is unsubstituted or substituted by halogen, C;-C,alkyl, C;-Cyzalkoxy

or -{(CORy;




(A), (B) and (C) conprises at |east one photosensitizer conpound (D) .U SgJUN 2004
Phot osensi tive conposition according to claim?7, conprising 100 parts by

wei ght of com ponent (A), 0.015 to 120 parts by wei ght of conponent (B), 5
to 500 parts by weight of com ponent (C) and 0.015 to 120 parts by wei ght

of conmponent (D). 9. Photosensitive cdRposition according to claim 1,
conprising further additives (E), which are selected fromthe group

consi sting of epoxy conpounds, thermal polymerization inhibi- tors,

| hor ga IR k ransfer
oor B2 i) $iepoh ROl aRBOS LIdseR, 0SDL Ry, IRRRGEARY! O

bri ght éhﬁ*@ngalhvlcfkmf& Caalky  GafialipnorgSuCs:atkaoyisvesizoporaremhenylian
par_t Ic aﬁétgxll cg%n\m?nch |é 'Jﬁglﬁ)‘shﬁl.]%d 5@959&8@8' k}d’%,cﬁfémmﬁb %I%g(gi nghgtg ‘e

claim 1ronal Ty conprising an ep ont
| east tand FEﬁoquhgrma[ﬁs Genlkylene npllnmauv mtermptecsw dkrorr-ﬁélb-sandfmrqmtlosmllyg a

conposi } t n 1-10, 12 . Color, filter resist
conpri Saaluh&rfut%(@%ﬁggﬁﬁqw e % XQ C{')lﬁ%{nm ongor ?enﬁogbﬁ% afdlo 13. Process
for theR,phad b@bg’mt@&(ﬁ&al@ﬂ cmﬁs egﬁ:pmmdmmommsmungd By hylbea, c;mlehw -OH,

necor A CaCabBIsy o ERNGHE Ay b QR il B o RAERa 18 ¢ he
range fa,gaikyl SBichas Bo&ruptad EL;AoneC@a’heda @Jb@ﬁmﬁs e(oM;;CHEOJ,,g Cchg(I@nnEdil—m{da:c% east

one su a_.compo |t|o one of

Pr ocessé’?tg%a'%@ %Galggny rP%? ‘é‘?t"’i” g%é’s” Ry MeL BHed Rl sbrat e
accor diggalkyo, C@d:@alﬁb)ﬂyé} phénowbq:ectzentymc,olfarfm@amw@|fax;aos~uceo4\4aml or di-

el ectromaﬁgetlc radiation in the range from 150 to 600 nm and ‘then the

unexpofBEMH8M%ns are removed with a sol vent. 09 JUN 2004 -72 16. A col or
filter prepared by providing red green and blue (RGB) color elenments and,
op- ti ly a black matri x, conpri.si hot osensi tive conpositjon
b cor ding SR SHE SomPoRi s s PRI WaHBRCOgIoRStY @h G eRpoUn
subst r aif ¢orauth perdl ivtePgin 2 transparent el ectrode either on the surface of
t he su tratg r on tPe surface of the color filter layer. 17. Process for
for mi ndVi mEgEe R ¥n (1) the conponents of a conposition according to

anyone & G @haﬁwbrmpmh@l Ba¥ e &f wmo'h) |stdwsrtaﬁealtw ﬁﬂo@@msmgawn NSFPR | ed
to the bstrate, ébthe sol vent, i's evapor at ed FIevat ed
t enper 40 évhef%'a)th% oo B Besiteatly Togn |§an BrTREE ol 68 i fhs racicais

i rradi gt it fuither gmtutueh&dcbratr@qommmrewapatr@emj PgstoViiédn thafl He G4l acalikAl,i ne

fﬁleﬂr;ﬁ?? Bwfreb)%roy?néo%leng] _mdolﬁncured areas and (6) the sanple is

M, is @ 3

X is 2;

R; is Gy-Cyxalkyl; or Ry is C,-Cizalkyl which is substituted by OH, -O(CO)-C,-C,alkyl,
-N(C;-Caalkyl)s, -N{CHzCH,OH),, -N[CH.CH,O-(CO)-C,-C,alkyl or marpholinyl; or R, is
Ce-Cizalkyl which is interrupted by one or more -O-; or Ry is -(CH;CH0)n,H Or
-(CH,CH,0},(CO)-Cy-Caalkyl;

n is1t03; and

Rs and Rg are C,-C,alkyl.

6. ‘Photosensitive composition according to claim 1, wherein the oligomer or polymer (A} is a
binder polymer, in particular a copolymer of (meth)acrylate and (meth)acrylic acid, or a resin

obtained by the reaction of a saturated or unsaturated polybasic acid anhydride with a prod-

uct of the reaction of an epoxy compound and an unsaturated monocarboxylic acid, or is an
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addition product formed between a carboxyl group-containing resin and an unsaturated

compound having an o,B-unsaturated double bond and an epoxy group.

7. Photosensitive composition according to ¢laim 1, which additionally to the components

(A), (B) and {C) comprises at least one photosensitizer compound (D).

8. Photosensitive composition according to claim 7, comprising 100 parts by weight of com-
ponent (A), 0.015 to 120 parts by weight of component (B), 5 to 500 parts by weight of com-
ponent (C) and 0.015 to 120 parts by weight of component (D).

9, Photosensitive composition according to claim 1, comprising further additives (E), which
are selected from the group consisting of epoxy compounds, thermal polymerization inhibi-
tors, inorganic fillers, colourants, epoxy curing agents, amines, chain transfer agents, ther-
mal radical initiators, photoreducable dyes, optical brighteners, thickeners, antifoaming

agents and leveling agents, in particutar inorganic fillers.

10. Photosensitive composition according to claim 1, additionally comprising an epoxy com-

pound which contains at least two epoxy groups in the molecule.

11. Solder resist comprising a composition according to anyone of claims 1-10.

12. Color filter resist comprising a composition according to anyone of claims 1-10.

13. Process for the photopolymerization of compounds containing ethylenically unsaturated
double bonds, which comprises irradiating a composition according to anyone of claims 1-10

with electromagnetic radiation in the range from 150 to 600 nm.

14. Coated substrate which is coated on at least one surface with a composition according

to anyone of claims 1-10.

15. Process for the production of relief images, wherein a coated substrate according to

claim 14 is subjected to imagewise exposure with electromagnetic radiation in the range

from 150 to 600 nm, and then the unexposed portions are removed with a solvent.
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16. A color filter prepared by providing red, green and blue (RGB) color elements and, op-
tionally a black matrix, all comprising a photosensitive composition according to anyone of
claims 1-10 and a pigment on a transparent substrate and providing a transparent electrode

either on the surface of the substrate or on the surface of the color filter layer.

17. Process for forming images, wherein

{1) the components of a compaosition according to anyone of claims 1-10 are mixed,

(2) the resulting composition is applied to the substrate,

(3) the solvent, if present, is evaporated, at elevated temperature,

{4) the coated substrate is patternwise exposed to irradiation,

(5) the irradiated sample is developed with aqueous alkaline solution, thereby removing the

uncured areas and

(8) the sample is thermally cured.




