WO 03/ 048234 PCT/ EP02/ 12970 -1 Resin conposition The invention relates to
a resin conposition and printed circuits conprising an optionally

phot ost r uwouws@es2Bayer produced fromthis resin conpositi oPCTIEPOL/NE®70
production of printed circuits, a protective filmis applied to a printed
circuit board in order to protect the electrical circuit and to prevent
adhesi on of solder material in undesirédd areas when electrical parts are
bei ng sol dered onto the printed circuit board. The great demand for
increasingly light circuit boards and the wish for a high density of

Ci r cui tRediR@Bmpdsitigne conpositions have to have very good adhesion
properties, chem cal stabilities and good electrical properties.

Conventi onal heat-curabl e and phot opol yneri zabl e conpositions frequently
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conposition is developed in an alkaline solution after drying an

exposurkhotasiaciyrrsdpyyerodiged ropt thisfesipirempeaiianti ve prepol ymer are nore
poorly soluble owing to the presence of the epoxy conpound. Mreover, the

epoxy conpound fre?uently reacts with the epoxide cur.i ng agent as earlly as
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conposi tion conprising a conpound ch conprises at least two term nal
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epoxy ca ro@ﬁ 24/ 03545 describes a conposition as a coating materi al
for and ng) surfaces, conprising a curing agent having a free

car boxyl ic acid, a conpound having a 1 - hydroxyal kyl am do group and a
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and hence a S0 excellent res sta C to solvents can be achieved a
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more poorly soluble owing to the presence of the epoxy compound. Moreover, the epoxy
compound frequently reacts with the epoxide curing agent as early as during the drying step,
which slows down the development and leads to a poorly developable layer on the copper

surface.

US-A-4,438,189 describes a composition comprising a compound which comprises at least two
terminal ethylenically unsaturated groups, a curing agent, a photocurable prepolymer and a

compound which is heat-curable.

EP 0 323 563 describes a resin composition comprising photosensitive prepolymer, a
photoinitiator, a photopolymerizable vinyl monomer and/or a solvent and a finely pulverulent

epoxy compound.

WO 94/03545 describes a composition as a coating material for metal and wood surfaces,
comprising a curing agent having a free carboxylic acid, a compound having a B-

hydroxyalkylamido group and a polyester resin.

It has now surprisingly been found that outstanding curing and hence also excellent resistance
to solvents can be achieved and crosslinking during drying can be substantially avoided if a
thermally crosslinkable prepolymer compriseing acid groups is mixed with N-hydroxyalkyl-



WO 03/ 048234 PCT/ EP02/ 12970 -2 substituted carboxam des. Surprisingly, it
was found that such a conposition crosslinks extrenely well at

t enper at wev3aigse 150C and thus forns | ayers which are r@srgrani2ono
solvents. The invention relates to a conposition having the features of
claim11l. Further advantageous enbodinments of the invention are evident
fromthe dependent clains and the descﬁ'ption. The conposition conprises a
conmpound of the formula (1), Oii 1 (A)n\ N A--1 N(X)n (1))Mqg (1)m (1) in
which Ais a nono- to tetraval ent, saturated or unsaturated al kyl group
havihng sbb%tﬂu’@e, ca}b?ieeﬁia@éhylsarpﬁ@in%@io itawdsifoluﬁdi[)thiatcluhaf =Y cbn]pmﬁ’cri]mrdma;l gaksorr}s,
such as, for exanple, et : t 0 tyl, ent y. exyl. eptyl,
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hexacordoylents. @ nono- to tetraval ent aryl group, such as, for exanple,
phenyl or naphthyl, a nono- or dialkylamno group having 1 to 4 carbon
atons, a nono- or di(hydroxyal kyl)am no group having 2 to 4 carbon atons,
such asphd flerftivaBlats @i srebMpbsatorRavi) e RaEtues 6f clbivtinOFuekdddvanageows
nono- to tetraval ent al kenyl group having 2 to, 4 carbon Lons, sych as, for
exanpl emiadifeents of the IRANHON greh@vigant framghe dheergent IR Sithe dsseription.

2- propene-1, 2-diyl, carboxyal kyl or carboxyal kenyl groups, such as

3- car boxy- 2- propenyl groups, alko§ycarbon | al kyl or al koxycarbonyl al kenyl
gr oups HERGORPOBItioR CAMPEEPoR COTBRNd of oghforaulaily  exanpl e,

3- et hoxycar bonyl - 2- propenyl groups, Rl is hydrogen, an al kyl group or a
hydr oxyal kyl group having 1 to 5 carbon atons (such as, for exanple,

nmet hyl, ethyl, n-propyl, n=butyl, sec-butyl, tert-butyl or pentyl,

2- hydr oxyet hyl , 3- hydr oxyjpr opyl , @21 hydpoxypropyl, 4-hydroxybutyl,

3- hydr oxybutyl or 2-hydroxy1%)neiﬂzlpro yl) nd nis 1or 2, mis 2-n and
gis a nunber fromO0 to 3, n ~A N~ n (1)

| (Rl (R,

in which

A is a mono- to tetravalent, saturated or unsaturated alkyl group having 1 to 60, preferably 1 to
20 and in particular 2 to 10 carbon atoms, such as, for example, ethyl, methyl, propyl, butyl,
pentyl, hexyl, heptyl, octyl, nonyl, decyl, eicosyl, tricontyl, tetracontyl, pentacontyl or hexacontyl,
a mono- to tetravalent aryl group, such as, for example, phenyl or naphthyl, a mono- or
dialkylamino group having 1 to 4 carbon atoms, a mono- or di(hydroxyalkyl)amino group having
2 to 4 carbon atoms, such as, for example, dimethylamine, ethylamine or hydroxyethylamine, a
mono- to tetravalent alkenyl group having 2 to 4 carbon atoms, such as, for example, ethenyl,
1-methylethenyl, 3-butene-1,3-diyl and 2-propene-1,2-diyl, carboxyalkyl or carboxyalkenyl
groups, such as 3-carboxy-2-propenyl groups, alkoxycarbonylalkyl or alkoxycarbonylalkenyl
groups having 1 to 4 carbon atoms, such as, for example, 3-methoxycarbonyl-2-propenyl
groups,

R’ is hydrogen, an alkyl group or a hydroxyalkyl group having 1 to 5 carbon atoms (such as, for
example, methyl, ethyl, n-propyl, n-butyl, sec-butyl, tert-butyl or pentyl, 2-hydroxyethyl, 3-
hydroxypropyl, 2-hydroxypropyl, 4-hydroxybutyl, 3-hydroxybutyl or 2-hydroxy-2-methyipropyl)

and

nis 1 or 2, mis 2-n and q is a number from 0 to 3,
X is a radical of the formula



Xis a radical of the fornmula WO 03/048234 PCT/ EP02/12970 -3 in which R3
and R4 are identical or different and each radical, independently of one
anot her, wWe o3loystsogen or strai ght-chain or branched al kyl PeasEPoy12076 0 5
carbon atons or R3 and R4, together wth the carbon atomto which they are
bonded, forma cycloaliphatic ring (such as, for exanple, cyclopentyl or
cycl ohexyl), or are a hydroxyal kyl gro® having 1 to 5 carbon atons
(hydroxynet hyl and 1-hydroxyethyl). Particularly preferably, nis 2 and m
is 0. Ais preferably C2-Clo-al kyl ene and particularly preferably

C2- C8- al kyl ene, which may be |inear or_Brapnehed. The conposition according
to the invention particularly preferab npri ses a conpound of the
fornula I, R4 OHN in which R4 iHl ined above and is preferably
hydrogen or nethyl. These conpounds ay olid at 120C and becone |iquid at
t enperatures above 150C. In a furthefipRe?erred enbodi nent, the conmpound of
the formula | is aliquid bi- to tetrafunctional conpound having a
viscosity of 1 000-10 000 nPa-s at 25C. Primd V 40-30 is particularly
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action of heat is prefera sel ec ro roup consi
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mi xtures thereof. WD 03/048234 PCT/ EP02/ 12970 - ? sition according

to the PEUEIR IQYFOPREYITBICPheX T 36 Ay 95@% B@V*Rﬁ R¢°, carbon atoms

parti c%%,loxx{rﬁétﬁ{"%rnabﬂ Mydr68@ryi)t 0 35% by wei ght and in partl cular from8 to
20% by wei gh conmpounds of the formula | and from 97 to 50% by

wei ght, particularly preferably from95 to 65% by weight and in particul ar
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r epol ymer based” on the composition conprising the two conponents.
Prep ypreferably C,-Cs-alkylene, which mar)r/pbe linear or brarru%ed d P

The composition according to the invention particularly preferably comprises a compound of

the formula I,
OH
R _OH
gy
oYL
Ho” R*© R

OH

in which R* is as defined above and is preferably hydrogen or methyl. These compounds are

solid at 120°C and become liquid at temperatures above 150°C.

in a further preferred embodiment, the compound of the formula | is a liquid bi- to
tetrafunctional compound having a viscosity of 1 000-10 000 mPa-s at 25°C. Primid V 40-30 is

particularly preferred.

The at least bifunctional acidic prepolymer (A) curable by the action of heat is preferably
selected from the group consisting of the acrylate resins, polyurethane resins, the cyanate
ester resins, the benzoxazine resins, the polyphenylene resins, the polyimide resins and

mixtures thereof.



In a particularly preferred enbodi ment, the conposition according to the

I nvention conprises an acidic prepolynmer (A which is both photocurable
and heat -woroab#s34 This is preferably selected fromthe gPOCWNEPODIITGEI Ng
of : a photocurabl e and heat-curabl e acidic prepolynmer having an acid val ue
of from40 to 250 ng KOH g, obtainable by reacting a polyner or copol yner
conpri seing unsaturated carboxyl grouﬁg with a conpound which conprises an
alicyclic epoxy group; a photocurable and heat-curabl e acidic prepol yner,
obt ai nabl e by conplete esterification of the epoxy groups of an epoxy
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product obtained with a saturated or unsaturated carboxylic anhydride, and

a phot ocurabl e and heat-curabl e aci dic prepol yner, obtainable by reaction
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reaction of the roduct t hus obtained with a saturated or unsaturated
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compound, subsequent complete esterification of the epoxy groups of the post-glycidylated
epoxy compound with an o,B-unsaturated carboxylic acid and subsequent reaction of the
product obtained with a saturated or unsaturated carboxylic anhydride, and
a photocurable and heat-curable acidic prepolymer, obtainable by reaction of a bisphenol A
type epoxy compound with epichlorohydrin with formation of a post-glycidylated epoxy
'compound, mixing of the post-glycidylated epoxy compound with a novolak epoxy compound,
complete esterification of the mixture with an a,B-unsaturated carboxylic acid and subsequent

reaction of the product thus obtained with a saturated or unsaturated carboxylic anhydride.

These photocurable and heat-curable acidic prepolymers (A) may be present alone or as

mixtures in the composition according to the invention.

The abovementioned unsaturated monobasic acid copolymer resins are obtainable by
copolymerizing an ethylenically unsaturated carboxylic acid, such as, for example,
(meth)acrylic acid, 2-carboxyethyl (meth)acrylate, 2-carboxypropyl (meth)acrylate, maleic
anhydride and the like, with at least one monomer selected from the group consisting of
(meth)acrylic esters, such as methyl (meth)acrylate, ethyl (meth)acrylate, propyl
(meth)acrylate, butyl (meth)acrylate, 2-ethylhexyl (meth)acrylate, stearyl (meth)acrylate,



conpounds, such as styrene, a-nethylstyrene, vinyltoluene, p-chlorostyrene
and the |like; amde-like unsaturated conpounds, such as (neth)acryl am de,
di acet oneworoglossrsde, N et hyl ol acryl am de, N- but oxynet hylPatmpbamde and
the |ike; polyol efin conpounds, butadiene, isoprene, chloroprene and the

| i ke; and ot her conpounds, such as (nmeth)acrylonitrile, nmethyl isopropenyl
ketone, vinyl acetate, Beoba nmononmer (ptoduct of Shell Chemical), vinyl
propi onate, vinyl pivalate and the Iike. The acid value of the unsaturated
copolymer is preferably in the range from30 to 260 ng KOH g. The
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conpriseihg an acid group, tion an unsaturated resin conpriseing
an aI|d?@ﬁ¥%mbbﬁhgragﬁﬁaﬁnﬁﬂt®ﬁ6¢ﬁ@ﬁﬂDH@ganlc solvent is reacted with the
unsat urated conpound conpriseing the acid group for froml to 7 hours at a
tenperature of from20 to 110C. The radiation-curable and photocurable
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alicyclic epoxy group with at least one above-described monomer of the unsaturated

monobasic acid copolymer resins, such as a (meth)acrylic ester, vinylaromatic compounds and
the like.

For the preparation of the radiation-curable and photocurable acidic prepolymer from an
unsaturated resin compriseing an alicyclic epoxy group and an unsaturated compound
compriseing an acid group, a solution of an unsaturated resin compriseing an alicyclic epoxy
group in an inert organic solvent is reacted with the unsaturated compound compriseing the
acid group for from 1 to 7 hours at a temperature of from 20 to 110°C.

The radiation-curable and photocurable acid-compriseing prepolymer thus obtained has from
0.2 to 4.0, preferably from 0.7 to 3.5, double bonds per 1 000 molecular weight units and an
average molecular weight of from 1000 to 100000 g/mol, preferably from 3000 to
20 000 g/mol.

The following general formula (Ill) shows a photocurable and heat-curable acidic prepolymer
(A)



I ORO which is particularly preferably present in the conposition
according to the invention and in which R5 is hydrogen or a nethyl group,
R6 i s a dwoaBem23al i phatic saturated hydrocarbon group haeCaErPe2129704
carbon atons and in particular a |inear or branched al kyl ene chain, such
as net hyl ene, ethylene, propylene, tetranethylene, ethylethylene,
pent anet hyl ene or hexanet hyl ene, or a'ﬁﬁenylene, R 0, R' and R12,
i ndependently of one another, are hydrogen or a nmethyl group, Zis a
direct bond or a dival ent cycl oal kane having 5 to 10 carbon atons, a and b
are nunbers from1l to 10 andge is a nunfen fromO tq, ao Irtthere5|n
. by i > : preferably
5:3:2. The acid value : fhe 60-°90 ng KOH g, since
i i 1 pepties in this range.
The nol ecul ar weight is preberably inpHd ¥n 400- 6 000 g/ nol. For
the preparation of an acidi c prepol ynmer which is cuﬁﬂple by the action of
heat and photocurabl e frontaﬁiacrylic resin conprisei’ng an acid group and
an unsat urated conpound conﬂflseing an alicyclic epoxy group, for exanple,
a solution of an acrylic resi@ conpriseing an acid group in an inert
organi ¢ solvent, such as al cohglkp ester, aromatic hydrocarbons and the
| i ke, can be reacted with unsat urat ed conpound conpri seing the
alicyclic epoxy group at a t erature of from20 to 120C for from1l to 5
hours. The acidic prepolynmer preferably conprises fromO0.2 to 4.0,
pa{ticrlarly preferably from0.7 to 3.7, double bonds per 100 g/ nol
nol ecu [ -
cur  ng THoLB Sy b BHTIREeH 1 B LSRR ockeldind 1 fhe F980En SRPH
sub?trammdand the resistance to water are ideal. WO 03/048234
PCT/ EPQ.1 -7.T urabl e and heat-curabl e acidic prepolyners
pr ef er ! %ﬁigge%é a\&%}@ﬁgh%l ecul ar Prepeny
R is a divalent aliphatic saturated hydrocarbon group having 1 to 14 carbon atoms and in

particular a linear or branched alkylene chain, such as methylene, ethylene, propylene,
tetramethylene, ethylethylene, pentamethylene or hexamethylene, or a phenylene,

R' R'" and R'?, independently of one another, are hydrogen or a methyl group,

Z is a direct bond or a divalent cycloalkane having 5 to 10 carbon atoms,

a and b are numbers from 1 to 10 and ¢ is a number from 0 to 10.

In the resin composition according to the invention, the ratio a:b:c is preferably 5:3:2. The acid
value is preferably in the range of 60-90 mg KOH/g, since the composition is most stable and
has the best properties in this range. The molecular weight is preferably in the range from 400-
6 000 g/mol.

For the preparation of an acidic prepolymer which is curable by the action of heat and
photocurable from an acrylic resin compriseing an acid group and an unsaturated compound
compriseing an alicyclic epoxy group, for example, a solution of an acrylic resin compriseing an
acid group in an inert organic solvent, such as alcohol, ester, aromatic hydrocarbons and the
like, can be reacted with the unsaturated compound compriseing the alicyclic epoxy group at a
temperature of from 20 to 120°C for from 1 to 5 hours.

The acidic prepolymer preferably comprises from 0.2 to 4.0, particularly preferably from 0.7 to
3.7, double bonds per 100 g/mol molecular weight. If the number of double bonds is in this
range, good curing is achieved and the adhesive properties with respect to the substrate and

the resistance to water are ideal.



wei ght from1 000 to 100 000 g/nol, particularly preferably from3 000 to
70 000 g/nmol. Wth these nol ecul ar wei ghts, the photocurable

aci d- conpwpgiousy3pr epol ynmer can be readily used ow ng toPCTEPIY/SO0GItY.
The acid value of the photocurable and heat-curable acidic prepolyner is
preferably up to 120 ng KOH g, since the conposition according to the

i nvention then has good water resistarce. Alternatively, photocurable and
heat - curabl e aci di ¢ prepol ymer which is obtainable by reacting a vinyl
resin conpriseing an alicyclic epoxy group and an unsaturated conmpound
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the invention conprises, as acidic prepolyner ? which is both curable by

t he actdving iefitshésposiihd radi ati on-curable, the prepolymer of the formul a
IV, which has been reacted with a di carboxylic anhydride, for exanple
phthalic anhydride, OH_ O OH HOin which s is a nunber from]1 to 20. The
f or mul aiheoapl@d@bpd@fn@et Bhatorairatie @ndl harteeipbler aidie RIBPPIWEER ISpPTEfssRRINEIP (OB)

whi ch i09R KOHEOLREET RB! BomdoRtidho BBASHhG O &L Hivéhiish tthert Masi gy@ntwaer has
excellent ot osénsitivity. e conmpound of the formula | does not

adver sé’B?lelaﬂW uence the devel opnent process, and no gelling occurs.
Consequently, the conposition according to the invention can be rapidly
devel oped. In the Ol W) 03/048234 -8 PCT/EP02/ 12970 subsequent t her mal
step, tAlternasivplyupiptesurale andheel-eureble §CW1Lq prepolymar whishiis Obfé"népﬁeeta/d?aﬁtl‘r@sent
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The abovementioned photocurable and heat-curable resins may be present alone or in

combination in the composition according to the invention.

In a further preferred embodiment, the composition according to the invention comprises, as
acidic prepolymer (A) which is both curable by the action of heat and radiation-curable, the
prepolymer of the formula IV, which has been reacted with a dicarboxylic anhydride, for

example phthalic anhydride,
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in which s is a number from 1 to 20.

The formulation according to the invention may also comprise a prepolymer (B) which is only

photocurable.

The composition according to the invention has excellent photosensitivity. The compound of
the formula | does not adversely influence the development process, and no gelling occurs.

Consequently, the composition according to the invention can be rapidly developed. In the



whi ch neets the abovenentioned requirenents. In a further preferred

enbodi nent, the formulation according to the invention additionally
conpri seswea oieehel i c el astomer and/or a particul at e nat @craiPohssrng a
core and a shell, the <core conprising a silicone resin and the shell an
acrylate resin. The telechelic elastonmer has at |east one primary hydroxyl
group at one end of the nol ecule and H&s at |east one epoxi di zed

pol yi soprene group at the other end of the nolecule. A particularly
preferred telechelic elastomer is the Kraton Liquid EKP-207 polynmer. A
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dlacrylat acrylates of ethylene oxide ucts and propyl ene oxide
adduct s of these phenol s; acryl ates of egC|dyI ethers, such as glyceryl
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i socyanur at e ‘and am ne acryl ate; and nmefhacryl ates of the
aboverreaddedri@@%ﬂnwcﬁttl@ﬁ acerdingth éhednvriipe. sol vents are preferably sel ect ed
fromthe group consisting of the ketones, such as nethyl ethyl ketone,

cycl ohexanone and the |like; aromatic hydrocarbons such as tol uene,
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et hyl Cr?)’dlrcgﬁlg,kyl achQeg?’é&)cﬁ@gsSﬁ-I‘P%x?&ﬂ%/ é‘c%%t@ 2- rg/droxybutyl acrylate and the like;

mono- or diacrylates of glycol, such as ethylene glycol, methoxytetragthylene glycol,
polyethylene glycol, propylene glycol and the like, ethylene glycol diacrylate, diethylene glycol
diacrylate and the like; acrylamides, such as N,N-dimethylacrylamide, N-methylolacrylamide,
methylenebisacrylamide, diethylenetriaminetriacrylamide, bisacrylamidopropoxyethane,
bismethacrylamidoethyl methacrylate, N-[(B-hydroxyethyloxy)ethyl]lacrylamide and the like;
aminoalkyl acrylates, such as N,N-dimethylaminoethyl acrylate and the like; polyvalent
acrylates of polyols, such as hexanetriol, trimethylolpropane, pentaerythritol, dipentaerythritol,
trihydroxyethyl isocyanurate and the like, and ethylene oxide adducts thereof or propylene
oxide adducts; phenoxyacrylates, bisphenol A diacrylate and acrylates of ethylene oxide
adducts and propylene oxide adducts of these phenols; acrylates of glycidyl ethers, such as
glyceryl diglycidyl ether, trimethylolpropane triglycidyl ether, triglycidyl isocyanurate and the
like; melamine acrylate; and methacrylates of the abovementioned acrylates; etc.

The organic solvents are preferably selected from the group consisting of the ketones, such as
methyl ethyl ketone, cyclohexanone and the like; aromatic hydrocarbons, such as toluene,
xylene, tetramethylbenzene and the like; glycol ethers, such as methylcellosolve,



butyl cel | osol ve, nethylcarbitol, butylcarbitol, propylene glycol

nononet hyl et her, dipropylene glycol nonoethyl ether, triethylene glycol
nonoet hylwetohess2and the |ike; esters, such as ethyl acet @C&/EPou129h0
acetate, acetates of the abovenentioned glycol ethers and the |ike;

al cohol's, such as ethanol, propanol, ethylene glycol, propylene glycol and
the like; aliphatic hydrocarbons, suchas octane, decane and the |ike; and
petrol eum sol vents, such as petrol eum ether, petrol eum napht ha,

hydr ogenat ed petrol eum napht ha, naphtha solvents and the |ike. These

or ganiijLﬂﬂbelbécblﬁe S@ethglcarbitol, Qxﬂ:twria’nhlg}dl hgopwemengiybw mbndérhethgloshers idiprepylene
acCccor di to t ent.l eads .t I Nprove, _ntlnlt

T C Lot bRy PUER wiBviat aBite Ha0Sas sBiks ARyRS ThE cxbm. Moh & ety
pl urgl légetaié btutyluamae amateerq)ﬁ/cuse Tab@sfém@rﬁ@?édilgl}@olt i@thtan&euarimﬂ\@ﬁénmde@raalcohﬁls,
expe I ent y CO ses u 0 t o uent ase n . e
conposi 4 aﬁcgg?af"ngp a'f"ﬂe ‘:3 %%QV\@W% B?r%ﬁi'iﬁnﬁg yee! pﬁ‘i‘gt %ﬁer‘?@bﬁf‘%
vinyl niestarbars, asudhla@rdctan@ptde@ame/ ang tHee nw¢ Sens cFeYrore@Jﬂv(‘s@Nent@Utsu@h dde

rate is in ase

sanme ti oto rrerl z

oot op oSS BIMRh PR iy A e ARt AN TApbER obyents and
accor di g Iike. THiRe drare sbl0ents fsehReEfof RIDEIRY tthe NistSsity OF @k BympdSitNPRTYFding

Typi cal I es of gﬂgt ogol ynerization |nitiators are benzoin and ben20| n

al kyl H@‘r vertippwh dP /N IpRAeYEMentjR s SPHICREPhRIOPEigEr .  benzoi n et hyl
et her, ben20|n n- propyl ether, benzoin n-butyl ether, benzoin isopropyl
ether and the |like; benzophenones such as benzophenon
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acetophenones such as acetophenone, met hoxy- 2- phenyl acet ophenone,
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anthraqU|none chl or oant hr aqui none, 2-net hyl ant hr aqui none,
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2-anyl ant hr aqui none, 2-am noant hraqui none and the |1ke; ketals
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benzoate, eth - dineth enzoat' e an the Ti'ke; phenyl disu
2-nit rdyqn;glneqiléyl emﬂrylpengm rrpiopwi ethert hgmzom n-butyl ether, benzoin lsopropyl ether and

the like; benzophenones, such as benzophenone, p-methylbenzophenone, Michler's ketone,
methylbenzophenone, 4,4'-dichlorobenzophenone, 4,4-bisdiethylaminobenzophenone and the
like; acetophenones, such as acetophenone, 2,2-dimethoxy-2-phenylacetophenone, 2,2-
diethoxy-2-phenylacetophenone, 1,1-dichloroacetophenone, 1-hydroxycyclohexyl phenyl
ketone, 2-methyl[4-(methylthio)phenyl]-2-morpholino-1-propanone, N,N-
dimethylaminoacetophenone and the like; thioxanthone and xanthones, such as 24-
dimethylthioxanthone, 2,4-diethylthioxanthone, 2-chlorothioxanthone, 2,4-
diisopropylthioxanthone and the like; anthraquinones, such as anthraquinone,
chloroanthraquinone, 2-methylanthraquinone, 2-ethylanthraquinone, 2-tert-butylanthraquinone,
1-chloroanthraquinone, 2-amylanthraquinone, 2-aminoanthraquinone and the like; ketals, such
as acetophenone dimethyl ketal, benzyl dimethyl ketal and the like; benzoic esters, such as
ethyl 4-dimethylaminobenzoate, 2-(dimethylamino)ethyl benzoate, ethyl-p-
dimethylaminobenzoate and the like; phenyl disulphides, 2-nitrofluorene, butyloin, anisoin ethyl
ether, azobisisobutyronitriles, tetramethylthiuram disulphide and the like. These compounds
may be present individually or in combination in the composition according to the invention.



et her, azobisisobutyronitriles, tetramethylthiuram disul phide and the Iike.
These conpounds nay be present individually or in conbination in the
conposi t iwo taoesdi ng to the invention. WO 03/048234 -10 PCTHP02/12970
photopol ynerization initiator is preferably present in an anount of from
0.1 to 10 percent Dby weight, based on_the conposition according to the

i nvention. The conposition according to the invention may also conprise
inorganic and/or organic fillers in order to inprove the adhesion
properties or the hardness of the layer. The inorganic fillers are
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treatnment  for the tcuring.can be carried _out at from 100 to 160C,
or ef er amoptr?qrglﬁplg%al% gﬁq@tﬁ{&lta&e an%foams are, for example, fluorosilicone-like, fluoride-
like or polymer-like antifoams.

In the production of a circuit board comprising a layer, such as, for example, a solder resist
mask, the printed circuit board is first coated with the composition according to the invention
and then dried for evaporation of the diluent with formation of a layer (from 60 to 90°C for from
15 to 60 minutes). This layer is then selectively exposed, preferably with the use of a patterned
negative mask. After the exposure, the layer is developed with a developing liquid in order to
remove the unexposed parts of the layer. Finally, the layer is postcured by heating, a solder
resist mask serving as protective layer being obtained on the circuit board. The heat treatment
for the postcuring can be carried out at from 100 to 160°C, preferably from 130 to 180°C.

Electronic components comprising a layer produced using the formulation according to the
invention are stable for a long time. One-layer or multilayer circuit boards comprising at least
one layer produced using the composition according to the invention are particularly preferred.

The formulation according to the invention is preferably sold in a set comprising two
compriseers A and B. Those components which react together are separated, so that the



El ectroni ¢ conponents conprising a | ayer produced using the fornulation
according to the invention are stable for a long tinme. One-layer or
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conposition according to the invention are particularly preferred. The
formul ation according to the invention is preferably sold in a set
conprising two conpriseers A and B. THdse conponents which react together
are separated, so that the WO 03/048234 PCT/ EP02/ 12970 -11 conpriseer A
conprises the conpound of the formula | and the conpriseer B conprises the
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resulting mxture Is reacted at 80C for hours with addition air
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of air. The photocurable prepolymer thus obtained has an acid value of 60 and an average
molecular weight of 10 000 g/mol.

Example 2:
The glycidation of a side chain of an epoxy resin can be carried out by known methods as

described, for example, in JP-A-8-134390. 100 parts of a bisphenol A type epoxy resin
(GT7004, produced by Vantico; softening point 101°C, epoxide equivalent = 730, average
molecular weight 1 460, n = 3.9 on average) are dissolved in a mixture of 171 parts of
epichlorohydrin and 116 parts of dimethyl sulphoxide. 15 parts of 98.5% NaOH are added
dropwise at 70°C to this solution over a period of 100 minutes. After the addition, the reaction
is carried out in a period of 3 hours at 70°C. The main part of the excess unreacted
epichlorohydrin and of the dimethyl sulphoxide is then distilled off under reduced pressure. The
reaction product contaminated with dimethyl sulphoxide and the salt formed as a byproduct are
dissolved in 187.5 parts of methyl isobutyl ketone. 1.8 parts of 30% NaOH are added to this
solution and reaction is effected at 70°C for 1 hour. After the reaction, the reaction mixture is
washed with 50 parts of water. After the organic phase has been separated from the aqueous
phase, the isobutyl ketone is distilled off from the organic phase in order to obtain 81.2 parts of



dropwi se at 70C to this solution over a period of 100 m nutes. After the
addition, the reaction is carried out in a period of 3 hours at 70C. The
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are stated in % by weight. After an initial brlef mixing of the ingredients, each formulation is

kneaded twice in a three-roll mill. The size distribution of the particles in each formulation is
measured using a grindometer (produced by Erichsen Co.). The particles thus obtained are

smaller than 16 um.
The total surface area of a circuit board is coated with the composition and dried in an air
circulation oven at 80°C for 20 minutes. After drying, the layer thus obtained is exposed to

light, developed and finally cured by heat in order to obtain a solder resist pattern.

Resistance o hot/cold cycles

Each formulation is exposed through a photomask to ultraviolet light at a wavelength of 365 nm
and in a dose of 200-400 mJ/cm? (measured using an integral actinometer produced by Oak
Seisakusho AG). The development is carried out with a weakly aqueous alkaline developing
solution for 60 seconds under a spray pressure of 2 kg/cmz. The developed test board is
placed in an apparatus for temperature change. The temperature is changed alternately from
-55°C to 125°C, the temperature being maintained in each case for 15 minutes. The term cycle
is used when the temperature change from -55°C to 125°C (or back) is complete. The
formation of new tears is checked after 50 cycles. If a tear is found, the test is terminated.



circulation oven at 80C for 20 mnutes. After drying, the layer thus
obtained is exposed to light, developed and finally cured by heat in order
t o obt ai rwe osohstesr resi st pattern. Resistance to hot/col dpPcydPer1Bach
formul ation is exposed through a photomask to ultraviolet light at a

wavel ength of 365 nm and in a dose of 200-400 mJ/cnR2 (neasured using an

i ntegral actinoneter produced by Cak - & sakusho AG . The devel opnent is
carried out with a weakly aqueous al kaline devel oping solution for 60
seconds under a spray pressure of 2 kg/cnR2. The devel oped test board is

pl aced PHat@nsipvRtedtus for tenperature change. The tenperature i s changed

alternately from -55C to 125C the tenperature bein intained in eac
case T dEchlent RS IS BRSPS IGHE B cote ARG AL PR BbARE b & SPnge
fL omk- d@)@frﬁ.ﬂcﬂaég@d ﬁfJ/&ﬁ%l&?di@ocmwét (]écmea'Eg%d singredn el ﬁﬁWoh%&gS(OeﬂK
checked_ after cl es. tear i und, t test is termnated.

03/ 048 SEEAOIEA) -1 2595 th-elge\@ﬁ%%%'ing'ﬁ*ﬂi%/i‘f’?/ani?%ﬁ?kaéaﬁha‘ﬂwsbﬁ%lvtm g\g
exposedogcohdd ande?| £hehticdBpradtpréssury of 2n@idn’othe3statd6t ardfilhthais fosRedfs
300 mi/cn2, 400 mil/c and 450 mj/cn® é?e sured using an integral

act i norfdesed \igyally agd §§$&§§ﬁ‘$a%‘@[”‘?".‘9 J& e roloMing B pnent with a weakly
al kal i ne aqueous solution for 60 seconds under a gentle spray pressure of
2 kg/cnR, the state of the filmthus forned is checked visually and
assesséd OcHPRIPELISVANR fol I owing criteria: Q@ no change observable R

sl i ght ghayge pRAgs ¥eddreabe sl i ght change of surface observable T: the
filmis torn off. Devel opnent test The test board is prepared by exposure

of t he odlight dhasge plorrtace PPERYYAL!A phot omask to wultraviol et light having a
wavel engt hhokinsRommand in a dose of 200-400 mJ/cn? (neasured using an
integral actinonmeter (Oak Sei sakosho AG)). In the conparative exanples,
exposure is effected using a dose of 200-750 mJ/cnR. The devel opnent is

carrie &}é‘ogﬁ nftaseakl y al kal i ne agueous sol ution under a spray pressure
C or a period of 20, 40 or 60 seconds. After the devel opnent,

of 2 k
the r e%watesbboeweismfesz@f@géw pxpaskre of Hgeeqated {gsd poprd, through a photomask to

ultraviolet light having a wavelength of 365 nm and in a dose of 200-400 mJ/cm? (measured

using an integral actinometer (Oak Seisakosho AG)). In the comparative examples, exposure
is effected using a dose of 200-750 mJ/cm?®. The development is carried out in a weakly
alkaline aqueous solution under a spray pressure of 2 kg/cm? for a period of 20, 40 or
60 seconds. After the development, the removal of the unexposed layer is checked visually

and assessed according to the following criteria:

complete development was achieved
a thin layer of undeveloped material remains on the surface
undeveloped material is distributed over the entire test board
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scarcely any development was achieved.

Adhesion test (according to DIN 53151)
The test board is exposed through a photomask to ultraviolet light at a wavelength of 365 nm

and in a dose of 200-400 mJ/cm?® (measured using an integral actinometer (Oak Seisakosho
AG)). In the comparative examples, exposure is effected at a dose of from 200 to 750 md/cm?.
The development is carried out with a weakly alkaline aqueous solution under a spray pressure
of 2 kg/cm? for a period of 60 seconds. The developed test boards are postcured under various
conditions. Each test board thus obtained is subjected to a crosshatch test and subjected to a
peel test with a cellophane adhesive tape. The test boards are then checked visually and the

result is assessed according to the following criteria:



and assessed according to the followng criteria: Q conplete devel opnent
was achieved R a thin layer of undevel oped material remains on the surface
S: undeveWwopam4srat erial is distributed over the entire te®CTHEPAL/(R970:
scarcely any devel opment was achi eved. Adhesion test (according to DN
53151) The test board is exposed througg a photomask to ultraviolet |ight
at a wavel ength of 365 nm and in a dosé of 200-400 mlJ/cn2 (nmeasured using
an integral actinometer (OGak Sei sakosho AG). In the conparative exanpl es,
exposure is effected at a dose of from 200 to 750 mJ/cnR. The devel opnent
i s carr@edi@mutoomd pecling@bdkéryalsibkal i ne aqueous sol ution under a spray

pressurg, / f.or . eriod of .60 seconds. The devel oped test boards
are pos%cuf@éﬁ?ﬁ%’gﬁp%%ﬁ]m%@h SERSEte HE?S Each test board thus obtained is
SUPJI ected 5160 pragEsitinoberattsddh@sidnsubj ected to a peel test with a

cel I ophane SLV ape. The.test boards are then checked visually and the
result s %(3@@5%%@%@%5‘8? S{%-the following criteria: WD 03/048234

PCT/ EPO2/ 12970 -14 Q 100/100 no peeling observable R 100/100 slight

peel i ngPi n,thhe crosshatch lines S 50/100 to 90/ 100 noderate adhesion T:
0/ 100 te—"é’dl—ﬂng(s—e adhesi on. Pencil hardness test The sane test board

used i nThd8araé e ibeard @sdd ih3he tbheaidreldst ie saibjeatedrte sshdrasdsshigsttdyetheehdthod of
JI SK5400 ‘ﬁglg%[ a | oad  of 589 Acid resistance test The sanme test board
which i ¥ QOpndreadeatki'of®-t est is placed in a 10% (VN) aqueous

sul phuric acid solution at 20C for 30 mnutes. The acid resistance is
assessed on the basis of the peeling and of the adhesion: Q no change
obser vahfgressta change observabl e S: consi derabl e change observabl e

The same test board which is used in the adhesion test is placed in a 10% (V/V) aqueous
sulphuric acid solution at 20°C for 30 minutes. The acid resistance is assessed on the basis of
the peeling and of the adhesion:

no change observable

Q

R: slight change observable

S: considerable change observable
T

swelling of the film or falling off of the film as a result of swelling observable.

Alkali resistance test

The test and the assessment are carried out analogously to the acid resistance test, except
that the aqueous sulphuric acid solution is replaced by a 10% by weight aqueous NaOH

solution.

Solvent resistance

The test and the assessment are carried out analogously to the acid resistance test, except

that the aqueous sulphuric acid is replaced by acetone.

Metallization stability test (Ni/Au stability)
The plating solution used is Aotolonex Cl (plating solution produced by Cellex Corp. USA). The

test board used is the same as that used in the adhesion test. This is metallized for 9 minutes
at a liquid temperature of 30°C and a current density of 1 A/dm?, in order to apply gold in a
thickness of 1.5 um. The condition of the film is assessed under the same criteria as for the

acid resistance test.



T: swelling of the filmor falling off of the filmas a result of swelling
observabl e. Al kali resistance test The test and the assessnent are carried
out anal oyowsloys28o t he acid resistance test, except that PCAEPaZL0OLS

sul phuric acid solution is replaced by a 10% by wei ght aqueous NaCH
solution. Sol vent resistance The test %nd t he assessnent are carried out
anal ogously to the acid resistance test,” except that the aqueous sul phuric
acid is replaced by acetone. Metal i zation stability test (Ni/Au stability)
The plating solution used is Aotolonex Cl (plating solution produced by
Cel | ex Solder resiStynce Tést test board used is the sane as that used in the
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t he t estcibosmidlanzatdsti n t he adhesion test is imersed for 10 seconds in a
sol der bath at 260C (once on one side and 3 tines on the other side). The
condition of the filmis then checked according to the sane criteria as in
t he acsgngmh'(stance test. Sensitivi ty A filmof a sanple is exposed to

ul travi I ght t a wavel 0 m and i 00-400

o ( bl BTG S e & dlraxEiet HReR et vereiRres ot SR8 i @ e then
devel opggb-400 %M@ﬁkkrﬁeéédfédl Iuemgaeiwmg&alsmtmbrr@ferL(tmrsas%éﬁcv P@)?%\ﬁurtﬁe@f 2
kg/cn2 for 60 seconds. After the devel o%gent the filmis check
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resi stance, netallization stability, er heat resistanc
development), flexibility after final curing, cold/hot stability, adhesion, hardness of the film, acid

resistance, alkali resistance, solvent resistance, metallization stability, solder heat resistance,
flux resistance, insulation resistance, insulation resistance under humid conditions, resolution,
water absorption and sensitivity are assessed. The results are summarized in table 2. The test
boards of the comparative examples are exposed at 750 mJ/cm? since the surface of the resist
is damaged and the characteristic properties cannot be compared with those exposed at
300 mJ/cm®,

Stability of the formulation after mixing

The ingredients of the composition are combined. After initial brief mixing of the ingredients,
each formulation is kneaded twice in a three-roll mill. The formulation is stored at 40°C. The
stability of the formulation is checked daily.

Stability after coating

The formulation is applied as described above to the surface of a circuit board. The coated
circuit board is not further processed directly but is stored and further processed later on.

Table 1: Formulations

Example No. 1 2 3 4 5 6 7 8
Resin accordingio | 40.6 24.13 44.04

example 1

Resin according to 40.88 43.77 44.26
example 2




flux resistance, insulation resistance, insulation resistance under humd
conditions, resolution, water absorption and sensitivity are assessed. The
results aweosinmrasi zed in table 2. The test boards of thecT@mepaIAre ve
exanpl es are exposed at 750 mJ/cnR since the surface of the resist is
damaged and the characteristic propertlgs cannot be conpared with those
exposed at 300 mJ/cnR. Stability of tHE formul ation after nixi ng The

i ngredi ents of the conposition are conbined. After initial brief mxing of
the ingredients, each fornulation is kneaded twice in a three-roll mll.
The for|nEamtipl®Nol S stlored gt2 40C|3The |[gtabilsty of6the fprnmul pgion | s
checked—dai-ly—StabiHityafit er—cgatingFheformi-ati-en—+s—appted—-as
descr i bieesiaseerdingtot He sur flace of 38.3¢i 1 44T boar d. | The chated | 88-Feuj t
board i|s®ABPleRurt her |procegsed dijrectly but is stored angd further processed
| ater onrgad@b?so7l: Faresd at|ismas EBeaopl ¢ 7i8e. 123486786Resi ne.ascof slong
t 040. 624. 1344. 04 exanple 1 [Resinlaccording to40, 8843, 7744, 26 ekanplel 2 WO
03/ 04823duanidfeueTIMXEPJ 2/ 9729 1®.97ExamBoe N0.3823456%88 Resén accordjmgot o
39. 3414 6739 78 exangle 3 lrgacude(r) 19076 836 846 907 P26 186 226 P58. 93

Quant acjusaiomer® 35TX0. 970. 97Q. 390. 3293051 3®80. 40 Sarforer () 351p2.983.[042. 96
Sartomerfr\ 3000 0510038 168 4671 1546 4108458 25 Bari un

A=A A - arma-a— o OO OO roU

sul phat eSetioge P393 225|298, 16943973363628:48625789 | 644 | 10.85 | 8.25
Barium sulphate 2438 |2312 |2562 |2526 |24.97 |33.36 |[2526 |25.89

Flowlen AC 303 0.31 0.31 - - 0.33 0.34 0.34

TSA 750 S° - - 202 |[1.99

Disperbyl® 170 0.08 0.08 0.07 0.07 0.09 0.09 0.09 0.09
Phthalocyanine 0.44 0.44 0.54 0.56 048 0.48 0.48 0.54
green

Primid XL 552 6.81 6.04 5.39 6.06 6.47

Primid® V 40-30 5.90 5.42 4.35
Particulate material 5.02

having a core and
shell (silicone core
shell)

Kraton L 207 1.50

Table 2: Comparison of the properties

Example No. 1 2 3 4 5 6 7 8
Developability Q Q Q Q Q Q R Q
Photosensitivity Q Q Q Q Q Q Q Q
Adhesion in 0 0 0 0 0 4 0 4
crosshatch test

Pencil hardness 6H 6H 6H 6H 4H 5H 7H 6H

Punching behaviour | moderate | moderate | good moderate | good | poor moderate | poor

Acid resistance Q Q Q Q Q Q Q Q

Alkali resistance Q Q Q Q Q T S S




FI o en AC 3030. 310. 31--0. 330.340.34 TSA 750 S(r)--2.021.99

Di sper byl (r)1700. 080. 080. 070. 070. 090. 090. 090. 09 Pnht hal ocyani ne

0. 440. 440WB40/08364 480. 480. 480. 54 green Prim d XL 5526. 816 POAEPBYE9I066. 47
Primd(r) V 40-305.905.424.35 Particulate material having a core and 5.02
shell (silicone core shell) Kraton L 20Q71.50 Tabl e 2: Conparison of the
properties Exanpl e No. 12345678 Devel opabilityQQQQQQRQ

Phot osensi ti vi t yQQRQQQAQQRQ Adhesi on i n 00000404 crosshatch test Pencil

har dness6H6H6H6HAHSH7H6H Punchi ng

behavi ouE%éﬂo«_&mderﬁt egoodigoder at legjoodpgor nodef at epqy  Aci ¢ 8

resi st ahce Alkal i regi st ancelQQQQOTSS WO 0B/ 048234 - 17

PCT/ EPOREd @sistance | R R R R R S S s
Solder resistance Q Q Q Q Q Q Q Q
Ni/Au stability R Q Q R Q T T T
Resistance to <50 <50 <50 |<50 >700 | <50 |<50 <50
hot/cold cycles cycles cycles cycles | cycles cycles | cycles | cycles cycles
-55°C / 15 min
+ 165°C / 15 min
Hold time after >7d > 7d >7d | >7d >7d | >7d | >1d > 7d
coating
Stability at 40°C >12W >12W >12W | >12W >12W | >12W | <1d >12 W




Exanpl e No. 12345678 Sol vent resi stanceRRRRRSSS Sol der resi st anceQQQRQQAQ
Ni /Au stabilityRQORQTTT Resistance to hot/cold cycles < 50 < 50 < 50 < 50
>700 < 50w 030482360 -55C / 15 min PCT/EP02/12970

cycl escycl escycl escycl escycl escycl escycl escycl es +165C/ 15 min Hold tine
after >7d> 7d>7d>7d>7d>7d>1d> 7d coat i [12 Stability at
40C>12W12W12We 1 2We 12W12We1d>12W WO 037 048234 PCT/ EP02/ 12970 Pat ent
Clainms -18 1. A conposition conprising an at |east bifunctional acidic
prepol yner (A) curable wunder the action of heat, which additionally
conprises a conpound of the formulal OOAN (X" (~)

Patent Claims

1. A composition comprising an at least bifunctional acidic prepolymer (A) curable
under the action of heat, which additionally comprises a compound of the formula |

O

\A)J\N/(X)n )

R, (R),

in which

A is a mono- to tetravalent, saturated or unsaturated alkyl group having 1 to 60 carbon atoms,
a mono- to tetravalent aryl group, a mono- or dialkylamino group having 1 to 4 carbon atoms,
an alkenylene group having 2 to 4 carbon atoms, a carboxyalkylene group or an
alkoxycarbonylalkylene group having 1 to 4 carbon atoms in the alkylene group,

nis 1 or2,

m is 2-n,

g is a number from 0 to 3,

R'is hydrogen or an alkyl group having 1 to 5 carbon atoms or a hydroxyalkyl group having 1
to 5 carbon atoms and

X is a radical of the formula

in which R® and R* are identical or different and, independently of one another, are hydrogen, a
straight-chain or branched alkyl group or hydroxyalkyl group having 1 to 5 carbon atoms, or R®
and R*, together with the carbon atom to which they are bonded, form a cycloaliphatic ring.



g (FI)min which Ais a nono- to tetraval ent, saturated or unsaturated

al kyl group having 1 to 60 carbon atons, a nono- to tetravalent aryl
group, a woreA48284 di al kyl ami no group having 1 to 4 car bonPar®@ps2/1292n

al kenyl ene group having 2 to 4 carbon atons, a carboxyal kyl ene group or an
al koxycar bonyl al kyl ene group having 1 tg 4 carbon atons in the al kyl ene
group, nis 1 or 2, mis 2-n, qis a nunber fromO to 3, RL is hydrogen or
an al kyl group having 1 to 5 carbon atonms or a hydroxyal kyl group having 1
to 5 carbon atons and X is a radical of the formula in which R3 and R4 are
i dentical or 2diAf ¢asnpasitioaratcoidingeipesialrmnt, | oomyfrisinge agtiet bempowndeofiipel fargeitg 1,a
straigh r kyl group or hydroxyal kyl group having 1 to 5
car bon g?%ﬁ%h&l%dﬁgﬁﬁgﬁﬂﬁgb , together with the carbon atomto which they
are bonded, forma cycloaliphatic ring. WO 03/048234 PCT/ EPO2/ 12970 -19 2.
A conposition according to claim }y conprising, as the compound of the

formula I, the conmpound of the fgrmula Il N--"""Y R4 OHin which
R4 in each case is hydrogen or i e&ch case | a methyl group. 3. A
conposi tion according to any on WL@ i ng al ms, wherein the acid-
conpriseing prepolynmer (A is heat - cur'abl e an phot ocurable. 4. A
conposition according to anyy the pre Rhg cl ai ns, which

additionally conprises a phot ocurabl e prepolo¥lmar (B). 5. A conposition
according to any one of the preceding clains, which additionally

in which R* in each case is hydrogen or in each case is a methyl group.

3. A composition according to any one of the preceding claims, wherein the acid-
compriseing prepolymer (A) is both heat-curable and photocurable.

4. A composition according to any one of the preceding claims, which additionally
comprises a photocurable prepolymer (B).

5. A composition according to any one of the preceding claims, which additionally
comprises a photopolymerization initiator.

6. A composition according to any one of the preceding claims, which additionally
comprises fillers.

7. A composition according to claim 2, wherein, in the compound of the formula II,
R* is in each case hydrogen.

8. A composition according to claim 2, wherein, in the compound of the formula I,
R* is in each case a methyl group.



conprises a photopol ynerization initiator. 6. A conposition according to
any one of the preceding clains, which additionally conprises fillers. 7.
A conposiwpea/o#eprding to claim 2, wherein, in the conpowaa/EPh2/14920 f or mul a
1, R4 is in each case hydrogen. 8. A conposition according to claim 2,
wherein, in the conpound of the formula,Jl, R4 is in each case a nethyl
group. V\D 03/048234 1 0 PCT/EP02/ 12970 " 9. A conposition according to any
one of the preceding clains, wherein the acidic prepolyner (A is a

prepol ynmer of the formula |l I I OO0 in which RS is hydrogen or a nethyl
group, R6 is a PFi AcRMPositiBn asediding 40 lkpy ene of i preheding glaims, ovhbfeio dnd adidic
atoms, Bidholykh one anot her, are hydrogen or a

met hyl grougﬁe@n}jﬁ%g?élg&gpﬁfgﬁ%%wgacI oal kyl ene havi ng 5 to 10 carbon
atons, a and b are a nunber from1 to 10 and c is a nunber fromO to 10.

10. A conposition according t@oany one of ,fhe precedi qg claims, wherein the
aci dic prepolyner (A ne offt a by ¥ g a prepol ymer
of the forrmula IV w+ [ [ [ [ '
from1l to 20 and the acid-co
action of heat and by expos

in which

R°is hydrogen or a methyl group,

R%is a linear or branched alkylene chain having 1 to 14 carbon atoms,

R", R" and R", independently of one another, are hydrogen or a methyl group,
Zis a direct bond or cycloalkylene having 5 to 10 carbon atoms,

a and b are a number from 1 to 10 and ¢ is a humber from 0 to 10.

10. A composition according to any one of the preceding claims, wherein the acidic prepolymer
(A) is one which is obtainable by reacting a prepolymer of the formula IV with a dicarboxylic

S O T
WA

in which s is a number from 1 to 20 and

the acid-compriseing prepolymer (A) is curable both by the action of heat and by exposure to
light.



CH3 WD 03/048234 -21 PCT/EP02/12970 11. A conposition according to any
one of the preceding clains, which additionally conprises a telechelic
el ast omerwend/ogs23a particul ate material having a core andPaTgiPet/i297¢ he
core conprising a silicone resin and the shell an acrylate resin. 12. A
printed circuit which has at |east one_%gyer, produced froma conposition
according to any one of the preceding clains. 13. A printed circuit
according to claim12, which is a circuit board. 14. A packaging unit
conprising two conpriseers A and B, conpriseing the conposition according
to any one of cl1ai frfompositian acegidingiteanene ofrfhei preeading dainys; ivsish addiionally
conpoun ; i pr-Tela L i t leas
b1 anct Bl S aer (PEHIE slosfier IRIGRTPalRaRL: RekARRhAEE ol cofe Bho rEdRY.tg
opt i onalCPie ¢aneprisingt deilieciisi resip eeg e shall anRicrylatheesihot opol yrreri zat i on
initiator and/or fillers. 15. Use of the conposition according to any one
of clainms 1-11 as photoresist in the production of circuit boards.

12. A printed circuit which has at least one layer, produced from a composition

according to any one of the preceding claims.
13. A printed circuit according to claim 12, which is a circuit board.

14. A packaging unit comprising two compriseers A and B, compriseing the
composition according to any one of claims 1 to 11, wherein the compriseer A comprises the
compound of the formula | and
the compriseer B comprises the at least bifunctional acidic prepolymer (A) curable under the
action of heat and optionally the photocurable prepolymer (B), the photopolymerization initiator
and/or fillers.

15. Use of the composition according to any one of claims 1-11 as photoresist in
the production of circuit boards.



