WO 03/ 048234 PCT/ EP02/ 12970 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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conposi tion otosensitive prepoly photoi nitiator,
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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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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-



-2 substituted carboxam des. Surprisingly, it was found that such a
conposition crosslinks extrenely well at tenperatures above 150C and t hus
forns | aywp3mks28h are resistant to solvents. The inventipol/RPeY/aveEs to a
conposition having the features of claim 1. Further advantageous

enbodi nents of the invention are evident fromthe dependent clainms and the
description. The conposition conprises<a conpound of the formula (1), OO
(X)n", NANX" (I) (1)mMq (1)min which Ais a nono- to tetraval ent,
saturated or unsaturated al kyl group having 1 to 60, preferably 1 to 20
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tetravajop@htsaryl group, such as, for exanpl e, phenyl or naphthyl, a nono-
or dialkylamno group having 1 to 4 carbon atonms, a nono- or

di (hydroxyal kyl )am no group having 2 to 4 carbon atons, such as, for

exanpl erhed.hv&tt.bwreméseso @bbr}‘lbééﬂ:d}ﬁh@\fnd”lw rusiesdwl aginna, Farthmantbgeous
tetraval ent al ken group havi ng hagr bon a ons, Suc m}?r exanpl e,
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carboxyalril or cgrboxyalkenyl groups, such as 3-carboxy-2- propenyl
groups,_al koxycar bonyl al kyl or alkoxycarbon al kenyl roups having 1 to 4
car bon BeHPENPos{ieR CREPrises a eXARPHNG of 3 Hé‘y@ar bo%yl g_ pr gpenyl gr oups,

R1 is hydrogen, an al kyl group or a hydroxyalkyl group having 1 to 5 carbon
atons (such as, for exanple, nethyl, ethyl, n-propyl, n-butyl, sec-butyl,
tert-butyl or pentyl, 2-hydroxyethy, 3- hydroxypropyl, 2-hydroxypropyl,

4- hydr oxybutyl , 3-hydroxy utyI och hydpoxy- 2- nethylpropyl) and nis 1 or

2, mis 2-nand qis a nu om® to is a radical of the fornula
WO 03/ 048234 PCT/ EPO2/ 12970 /’W\ /U\ /{) (1)

i, LR

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



R3RIEHOX R4 R4 in which R3 and R4 are identical or different and each
radi cal, independently of one another, is hydrogen or straight-chain or
branched wbloglo4d2aving 1 to 5 carbon atons or R3 and R4, t®@getErer/129%th t he
carbon atomto which they are bonded, forma cycloaliphatic ring (such as,
for exanple, cyclopentyl or cyclohexyl), or are a hydroxyal kyl group
having 1 to 5 carbon atons (hydroxynettiyl and 1-hydroxyethyl).
Particularly preferably, nis 2 and mis 0. Ais preferably
Clerr)-C(err)-al kyl ene and particularly preferably C2-C8-al kyl ene, which
may be |inear or branched. The conposi {ison_according to the invention
particularly preferably conprises a cohfpo of the formula Il, OH r, R4
ORACHNTO" HORA ORA CH in is as defined above and is
preferably hydrogen or nethyl. These nppunds are solid at 120C and
beconme |iquid at tenperatures above ROB "In a further preferred

enbodi nent, the conpound of the formula | is aliquid bi- to
tetrafunctional conmpound having a viscosity of 1 000-10 000 nmPa-s at 25C.
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50% by wedrgimethPainkl CN R etInNef erably from 5 to 35% by weight and in
particuqﬁgr g}?om to 20% byy)év@ir)ght of the

Particularly preferably, n is 2 and m is 0. A is preferably C,-Cio-alkylene and particularly

preferably C,-Cg-alkylene, which may be linear or branched.

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

the formula I,
OH
(‘\R‘g O R4 OH
oYL
HO” ~R* ° K(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.



conmpounds of the fornmula | and from 97 to 50% by weight, particularly
preferably from95 to 65%by weight and in particular from92 to 80% by
wei ght, oWoasous2abl e, at | east bifunctional acidic prepolpgmEP0Z/fP70 based
on the conposition conprising the two conponents. In a particularly
preferred enbodi nent, the conposition according to the invention conprises
an acidic prepolyner (A which is both4photocurable and heat-curable. This
is preferably selected fromthe group consisting of: a photocurabl e and
heat - cur abl e aci di c prepolynmer having an acid value of from40 to 250 ng
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a bisphenol A type epoxy conpound with epichlorohydrin with formati on of a

post-gl yci dyl ated epoxy conpound, subsequent conplete esterification of
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phot ocufphlR R thegrbufs ebRdiimgasi di ¢ prepol yner, obtai nabl e by reaction of
a bi spheno ound with epichlorohydrin with formation of a
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be present alone or as mxtures in the conposition according to
i nvent i epoxy Tneupsb ol eneenoxy rf@énuwﬂhtanr‘a,lﬁédlsg&wﬁésﬂ%b%i“d agigpady Aelpsadegiins

bt a1 | i ) ; : i
A i L
(et h) ax phdtatwabl2-arer beatyguraiisy Beiticeirapeiymet, abtginabld by ceaciinhyofia biepkand! fhe

(met hy 28051 14 R othE B IRt REnb%, 34 iheROGLERRE B0y,
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st earylep%%atc%ap%mé %iﬁ‘l’ an o,p-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,



WO 03/ 048234 PCT/ EP02/ 12970 -5 hydroxyethyl (neth)acrylate, hydroxypropyl
(nmeth)acrylate and the like; vinylaromatic conpounds, such as styrene,

a- met hyl sworoanes23vi nyl t ol uene, p-chlorostyrene and the |i P€I/EPamixdes | i ke
unsat urat ed conpounds, such as (neth)acryl am de, diacetoneacryl am de, N
met hyl ol acryl am de, N butoxynet hyl acryl am de and the |ike; polyolefin
conpounds, butadi ene, isoprene, chloroprene and the like; and other
conpounds, such as (meth)acrylonitrile, methyl isopropenyl ketone, vinyl
acet at e, Beoba nononer (product of Shell Chemical), vinyl propionate,
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pr epol unsaturated resin conpriseing an alicyclic epoxy group
and an Rratesekly inttoel rangeftamdo @ 3R rodEPig- an aci d group, a solution of an
unsaturated resin conpriseing an alicyclic epoxy group in an inert organic
solvent is reacted with the unsaturated conpound conpriseing the acid
group fTﬁe ﬂn@ﬁwr@tqdocqmmmdscmp@emmakmghrceemxyfgr@nﬁ) Fpatepmproiad hewieg an
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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)



R1I0 R11 R12 abc OOO O HOOCH3 R6I O OR which is particularly
preferably present in the conposition according to the invention and in

whi ch R5 we oaga2egen or a nethyl group, R6 is a dival ent @iCTHEPar/12970
saturated hydrocarbon group having 1 to 14 carbon atons and in particular
a linear or branched al kyl ene chain, such as nethyl ene, ethyl ene,

propyl ene, tetranethyl ene, ethylethyr@ﬁe, pent anet hyl ene or hexanet hyl ene,
or a phenylene, R10, Rl11l and R12, independently of one another, are
hydrogen or a nethyl group, Z is a direct bond or a dival ent cycl oal kane
having 5 to 10 carbon atoms,ga and b are,munbers fr 1to 10 and c is a
nunber fromO to 10. esHT C oS ti a rggﬁ the invention
the ratio a:b:c is *referabl : val ug[i s preferably in the
range of 60-90 ng KOH g, sin FOi on i s nostostable and has the
best properties in this range. The nolgful ar weightgis preferably in the
range from 400- 6 000 g/ nol. \For the preparation of\ﬁg aci di ¢ prepol yner
which is curable by the actioh of heat and photocuratle froman acrylic
resin conpriseing an acid grdﬁp and an unsaturated conpound conpriseing an
alicyclic epoxy group, for exanple, a solution of an acrylic resin
conpriseing an acid group in g nert organic solvent, such as al cohol,
ester, aromatic hydrocarbo nd the 1|ike, can be reacted with the

unsat urated conpound conpriseNqg the alicyclic epoxy group at a
tenperature of from20 to 120C for from1l to 5 hours. The acidic prepol yner
preferably conprises fromO0.2 to 4.0, particularly preferably fromO0.7 to

which is particularly preferably present in the composition according to the invention and in

which

R® is hydrogen or a methyl group,

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.



3.7, doubl e bonds per 100 g/ nmol nol ecul ar weight. |If the nunber of double
bonds is in this range, good curing is achieved and the adhesive

properti esowdis28L£spect to the substrate and the resistamcCe/RpPo2/varer are

i deal . WD 03/048234 PCT/ EP02/ 12970 -7 The phot ocurabl e and heat-curabl e
acidic prepolyners preferably have an average nol ecular weight from21 000
to 100 000 g/nol, particularly preferably from3 000 to 70 000 g/mol. Wth
t hese nol ecul ar welghts t he phot ocurabl e aci d-conpri sei ng prepol yner can
be readily used owing to its viscosity. The acid value of the photocurable

and heatCiHARUPHE bl heBl &I?Qﬂ)lé RIdid &epél?ﬁéfsa&bferétﬂy ih@ve 4R QvemgKPhblgeular nce
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and an unsaturated conpound conpriseing an acid group nmay also be present

in the onEsistvisnesiiccording to the invention. The abovenenti oned
phot ocur abl e and heat-curable resins may be present alone or in
conmbi nation in the composition according to the invention. In a further
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radl ation-c the prepolyner of the formula IV, which has been
react edesptBncd di carboxylic anhydride, for exanple phthalic anhydride, OH
O-OH HO- O(IV) OOIlI O inwhich s is a nunber from1l to 20. The
fornmul ation according to the invention may al so conprise a prepol yner
whi ch iAtepratiyely pphntesuakielaad Mepecuabip @sidid BRPAl®SF gﬁw@ i gblatab rh)’erﬁ?PW has
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advers uenc eve ocess, and no l'ing occurs.
an aCId group may also be present in the composition accordlng to he invention.

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,

JLY ’X‘l@b
N

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



Consequently, the conposition according to the invention can be rapidly
devel oped. In the WO 03/048234 PCT/ EP02/ 12970 -8 subsequent thernmal step,
t he conpowpd3ois2she formula | is nelted, unless it is alreewmEPprEYent in
the liquid state, and is reacted with the photocurabl e and heat-curable
aci d-conpriseing prepolyner. This gives a | ayer, such as, for exanple, a
sol der resist mask for circuit boards,”8which neets the abovenentioned
requirenents. In a further preferred enbodi ment, the formulation accordi ng
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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,
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2, 4- initiators are benzoin and benzoin alkyl ethers, such as benzoin, benzil, benzoin methyl ether,
benzoin ethyl ether, benzoin n-propyl ether, benzoin n-butyl ether, benzoin isopropyl 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.



di i sopropyl t hi oxant hone and the Iike; anthraquinones, such as

ant hr aqui none, chl oroant hraqui none, 2-net hyl ant hr aqui none, .

2- et hyl arwbroages2abne, 2-tert-butyl ant hraqui none, 1-chl or @amtEPozRITOONE,
2-anyl ant hraqui none, 2-ami noant hraqui none and the |ike; ketals, such as
acet ophenone di methyl ketal, benzyl dingthyl ketal and the |ike; benzoic
esters, such as ethyl 4-d inmethylam nobenzoate, 2-(dimethylam no)ethyl
benzoate, ethyl-p- dinmethylam nobenzoate and the like; phenyl disul phides,
2-nitrofluorene, butyloin, anisoin ethyl ether, azobisisobutyronitriles,

t et r anetThgIPhRIapElymedizatianphitieter impreferebly ickasentT neareamonmicafricten Orfetp Hepercerstent

nvent | S ErBY BT BB e R et Cool yrmer i zat i on
initiator is preferably present in an anount of fromO0.1 to 10 percent by

wei ght, H@%@%@%Qtlgﬁ]gcﬁg’ﬂg% Oy %ﬂrrg%)gglsé%g%n ' nve@%‘lqoa%q/ga%g@mgm?rér

conposi tion a he ‘I nve |on
or gani cirf Dﬂdleét%lmnrnva)ﬂweadfteelon rmomnfees blethad’raad;nese qﬁrtlmspmyérr Gheanorgheic fillers

rordnes kel Bl ol OTPG KL o rBhe Al Al e ™

the group consis at _ _
si l'i ca, peiverged Epltqavénealzeadlverltedcallcaarmrq:uum slical A, dhalke maghadilim camghiRgd, um

ond ¢ nocinf Bt CauRRAR R A Th AR B RG Ak qﬁ%?ﬁ%#{ac%ﬁoqmﬁﬂwﬂo
40 per cemorwyg\xeutfgmtnvemceﬁ eorayisgs 3p30 41)§pereemt ﬂiw\ﬁ/elgﬁt ginéfterabiy 54%?@%&@ by

to the ven e
I:l)lrr{)gglsilvl %ﬁ?gogéng%r%élrﬂceﬁlfe ?g?’%gécﬁ ho a&%ﬁ{oﬁg{g) QFg%dwgﬁ%ﬂles'B"%{g'aPt i ves, such as

colorants, thi ckeners antifoanms, levelling agents, thermal polymerization

h b | orants are phthal oc ni ne bl ue,
oht hal olh8ceBgh A22580h3 10 BRIRRRS B2y FSLroale BAgEs SUhRe golorants,
titani uthickeners, andifdanoms, bleeallng maphtshahemel hicimker&ladoﬁ hﬁhlbl\td?@ orPRRG its.
t her mal ibitor are |none drogU|none

nononet ﬁy?ﬁi@%ﬁ@ﬁﬁ%%&”@ %PW&P@@ e, p Bi]é‘ 'T‘%Qreeﬁh@ﬁ 19ree): disagayeiave
i ke. Saiysi@blielet, fﬁtaMemeoﬂdar@rbd‘nOblae%mhﬁlaléhéhﬂélﬂe alﬁlﬁﬂfeolﬂ@ Possnble thermal

1 or osP PRI oM B i groneBeo 5ot yrade okt et Pltsiier i eetashol,

pr oduct pymgalfol Pphenothitizinebaray the diREPS LI LRY thickeA¥r&rare STof Rxafplefl Bibef aﬁ@it@ne
sol der res uit board is first coated with t

conposi EniOBh" '8&?%?%%%?%"%164] t%@@rﬁnit msaq—z‘r& fq{eﬁ%(aﬂ}pfeeJIUP'ES’IS'“EQH?pWeaf'P@WGOf
t he di | likendr paiyinkerflike @matifoamsof a | ayer (from 60 to 90C for from

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
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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
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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.
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t enperature bei n(ﬂ mai nt ai ne Pq&sﬁgl or g m nutes. The termcycle

i s useFhgAss isHally apgharsasse a llowiNtg ¢rieB5C (or back) is
conpl ete. The formation of new tears is checked after 50 cycles. If a tear
is found, the test is term nated. WO 03/048234 PCT/ EP02/ 12970 -13-
Phot oséﬁsﬂloi‘ihawe?@%qr"@é%h test board is exposed to ultraviolet light at a
vvavel qut tiight FERgd BB a dose of 300 mJ/cnR, 400 mJ/cn2 and 450
\émeasured using an integral actinoneter (Oak Sei sakosho AG) ). After
the de I@ﬂjﬁ@rﬁhaﬁmﬁf%{ﬂﬁéﬁl@lbﬁr&@tﬂﬁl i ne aqueous solution for 60 seconds
under ar.9qRs kign BREMAYPT essure of 2 kg/cnR2, the state of the filmthus
formed i's checked visually and assessed according to the follow ng
criteria: Q no change observable R slight change observable S: slight
change mdychiphicdeespbservable T: the filmis torn off. Devel opment test The

test board is prepared by exposure of the coated test board through a
phot omeEle test board is prepared by exposure of the coated test board through a photomask to

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



ultraviolet Iight having a wavel ength of 365 nmand in a dose of 200-400
mJ/ cn2 (measured using an integral actinoneter (Oak Sei sakosho AG). In
t he conpawetmswes2exanpl es, exposure is effected using a dese/Erb2/2O0 750
ml/ cnR2. The devel opnment is carried out in a weakly al kaline aqueous
solution under a spray pressure of 2 kg/cnR for a period of 20, 40 or 60
seconds. After the devel opnent, the réndval of the unexposed |ayer is
checked visually and assessed according to the following criteria: Q
conpl ete devel opment was achieved R a thin |ayer of undevel oped materi al
r emai nsQoN AoV peatiag oBsenvatdlevel oped material is distributed over the
entire tes L T scarcely an el opment was achi eved. Adhesion test
(accord%ng%q&zpﬁﬂlg%&ﬁ?gﬂ ec:é%s[sxﬂtgghpﬁ s exposed through a photonask to
ultravigi %O/i(b(gfmtgmw(}amwmete%mgiebmnf 365 nm and in a dose of 200-400

mJ/ cnR d n_inte actinoneter (Cak Sei sakosho AG In

t he corrt @%ﬁ/&%ﬂi‘h@% ak re is effected at a dose of from 22)2) to 750
ml/ cn2. The devel opnent |s carried out with a weakly al kal i ne aqueous

sol utioB er. a s?r y pressure of 2 kg/cn2 for a period of 60 seconds.
The deve?—r&ag@%i—ﬁgards are postcured under various conditions. Each
test b?’ﬁrﬁéisér’ﬁél%éﬁlbbatdﬁl@&ibdi iA tﬁ@aﬂﬁﬁi@dtemsaubreoﬁhatacmamﬁ@gs tgstd)ysmbjrﬁahedi to
a pee t th a c 0 e adhesive tape e test boards are then
checkedOf\rIG@ﬁ%‘m%FnQﬁBa ‘?f@% is assessed according to the follow ng
criteria: WO 03/048234 PCT/ EP02/ 12970 -14- Q 100/100 no peeling
observable R, 100/100 slight peeling in the crosshatch lines S: 50/100 to
90/ 100 pejdaesistancedgsli on T: 0/100 to 50/ 100 weak adhesion. Pencil hardness

test Thens agmettest bdpanshists goluéela ihhAe adhesib® rfestte§tp|aic§d Srulai 0% §U/\) Cacueous
hardness test by the nethaod J1 SK540 under a | oad gsanﬁ ?@g@ of

resi st asiighyrisacidispiutionat ZPe%ﬂ‘OFb?@am@Um, he psid fegistance ist?ésﬁ?ﬁ?
pl aced {8 pefitfaridvdtha ARSIEH:

no change observable
slight change observable
considerable change observable

P o)

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.



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 vablwo oRo48B4 ght change observabl e S: consi derabl e clrarg®Povider vabl e
T: swelling of the filmor falling off of the filmas a result of swelling
observable. Alkali resistance test The test and the assessnent are carried
out anal ogously to the acid resistance 1‘Lsést, except that the aqueous

sul phuric acid solution is replaced by a 10% by wei ght aqueous NaCH
solution. Solvent resistance The test and the assessnent are carried out
anal ogogsldgr tegistdmee degtd resi stance test, except that the aqueous sul phuric

id i l,. d, b t ., Metal li i bjl]j i / A .abili
The. ol SAPERBE S e B80T oG Brd SRR Fr lesh boart SRpe i e ctingbg best '
Oglhl ex i@qltﬂmetrk&i%r 10hezcohdsin dealder betrdit 2601 ¢orparah awke tidatand Etimesn o? Hiee f
aanesli on es, er a re o

) is is.metallized for 9 mnutes at aJiquid term

SO0 anaOUeERHEL e aniing of e, i g ey Pecked BEfarao i Siie st 4 1 the

t hi cknesdd edsistarrcaestThe condition of the filmis assessed under the sane
criteria as for the acid resistance test. WO 03/048234 PCT/ EP02/ 12970
-15- Sol der resistance test According to the test nethods described in

J1 SC648%endifiityt est board used in the adhesion test is imersed for 10
seconds 1 nh a sol der bath at 260 once on one side an times, on the

oE hor S il b AR ErRser A0 DTV BIAt of Catih AV eth oh 355 ST Bt 2 SosRer
sams‘I Cr pb®HO@ rﬂﬁ%m’{‘l (IhBl@stur@d? !udiln@t&&ri ﬁﬁﬁ?éle?étﬁlshetéile(méikt %}e«ééfwog%%w@)b @hgft_h@n
sanpl e i s expose o ultravjole | at a vel en 0 m a in a
dose of SSVERPEAOD AreatYY elkelins Aaeecs; srilion KRS GR SPr Y PIesEieL & 2k ekRY for
Sei sakoghhgedSnds. AREr tHeeAeveltRdrdP@E fill B oMRekdd/ visLiBl MRE FHUReMEk SSHdUlsi &N

under a_spra ressure of 2 kg/cn®? for
Ste%—Te}/blg, produced by Stoﬁger Co. In the case of the test boards thus obtained, the

tack/dryness after drying, the photosensitivity, the developability (condition of the film after

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




60 seconds.

After the devel opnent,
phot omask used is a Step-Tablet,
t he test woasmss28hhus obt ai ned,
phot osensitivity,

t he

Co.

the filmis checked visually. The

produced by Stoffer
tack/ dryness after drpCagPor/m970

the devel opability (condition of the filmafter

In the case of

devel opnment), flexibility after final C%I’I ng, cold/hot stability, adhesion,
hardness of the film acid resistance,'"alkali resistance, solvent
resi stance, netallization stability, solder heat resistance, flux
resi stance, insulation resistance, insulation resistance under hum d
condi tioBampleplel utidm, wdteer absgorptiian angssens|6ivity7are pgsessed. The
r esul t sare—summarizgddintable-2—Theltest 1boards—of—the—conparative
exanpl esResireacexgiogted |at 750 m)/ cnB98#ng¢d4-bhe|surface of [he repd®td |s
danmaged ¥REPERe chardcteridtic propertiles cannot be conpared w th those
exposed jifacurd@6b7ml/ cnis 83St alpidai ty 6@l t he obor maliat i 0p2af t £6.261 X| 893 The
ingredifents of the canpositlion are conbined. |Afterlinitial brief mxjng of
t he i ngraenentie® ITxeagho.d7or moleat i 9m.39s kosaded108i ce106 ajthreeroed! mll.
The forlmulation is stlored gt 40C| The |stabillity of the formulhAtion §s
checked $tiohgt® 38t abi I|i ty aflter coa&t98ng |39 forrmul alion i 5 appl | 266 as
descri bed-above to tHe surflace ofa-—cifcuithoard—Thecpated|cirout
boar d i|sSatomef' 3 her |F¥cedIoA3di 1Beift | y 89at i €18t of 844 and18-87 t @RS prpcessed
| at er op—Fable—t—Farmiati-ons—Exarpt¢—No—F2-3—45 67 30— Rest+
accor di r@arw sutphafe 24 |124.384 | 33 8xarfpiod 1 2Ra8i 2480 a3y {620, pBOEB. 77
44. 26 x-at 2 W03/ 048334 PCTHEPO2 12970 T =316FxamteNo—t—2—3¢% 5 6 7
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6. 84 G.WW‘Z’T&E Quantgeune(r) FTX 097 0.9y 039 0. 39
1.05 1.6 - - 2021

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 0.48 0.48 0.48 0.54

green

Primid XL 552 6.81 6.04 5.39 6.06 6.47

Primid® V 40-30 5.90 542 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 H 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




Sartoner(r) 351 2.93 3.04 2.96 Sartonmer(r) 399 9.95 10.03 8.16 8.46 7.15
6.44 10.85 8.25 Barium sul phate 24.38 23.12 25.62 25.26 24.97 33.36 25.26
25.89 Flwealoan4sa6r 303 0.31 0.31 - - 0.33 0.34 0.34 TSA 750CS(EP)2/12970 2. 02
1.99 Disperbyl (r)170 0.08 0.08 0.07 0.07 0.09 0.09 0.09 0.09

Pht hal ocyani ne 0.44 0.44 0.54 0.56 0. 48 0.48 0.48 0.54 green Primd XL 552
6.81 6.04 5.39 6.06 6.47 Primd(r) V 40730 5.90 5.42 4.35 Particul ate
material 5.02 having a core and shell (silicone core shell) Kraton L 207
1.50 Table 2: Conparison of the properties Exanple No. 1 2 3 456 7 8

Devel opa@j(e{rhﬁg ,\Q_Q QIQ Q Q R[@ Photpsensilsivity [Q Q@ Q Q& Q Adhgesion
in 0O crosshat ¢h test |Pencil| hardness 6H|6H 6H|6H 4H 5H 7H 6H

Punchi ngsg\@a%g,g@ﬁcenoq@rate mpder at e[ good [roder at prgood goor | goder atleg poof
Acid resistance Q Q QO QO OO AKali resistance QQQQQT S S

03/ 0482RdoRETdkihed 12990 - 17 cExanplleaNo. |02 3 4 & 6 18 Sovent | q
resistapce RRRRRISSS $older rlesistance QQQ 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




Ni/Au stability RQQRQTTT Resistance to < 50 < 50 < 50 < 50 >700 <
50 < 50 < 50 hot/cold cycles cycles cycles cycles cycles cycles cycles
cycl es cywba3/048236C / 15 min +165C/ 15 min Hold tinme after PETEPB2/T¥70>7d >7d
>7d >7d >1d > 7d <coating Stability at 40C >12W >12W >12W >12W >12W >12W
<ld >12WWO 03/048234 PCT/ EP02/12970 -18- Patent Claims 1. A conposition
conprising an at | east bifunctional acidic prepolyner (A) curable under
the action of heat, which additionally conprises a conpound of the formula
I OO (X)n N)tl , A'J~ NX)" (1) 1)mqg (1)min which Ais a nono- to
tetraval ent, saturated or unsaturated al kyl group having 1 to 60 carbon

at ons, E%kgﬁg%inEo tetraval ent aryl group, a nono- or dial kyl am no group
havi ng bon atons, an 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
to 4 carbon atorts A pomhesitivrkgdraprising aupt leasti ifutictionalacidimprepalmmer (4) cuerable
nunber f ; I Lkyl i 5 carbon
at ons Oruhgg?htﬁgtrag’go;ha?%a'tén{ﬂg%?gécﬁgtvI ral@; icﬂﬂggr%eg%ccgg@g)ﬁﬂ%p ﬁ%g'}grﬁﬂ}: Ié(Pi s a
radical of the formula R3 R3 HOR4 R4

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.



in which R3 and R4 are identical or different and, independently of one
anot her, are hydrogen, a straight-chain or branched al kyl group or

hydr oxyal wolo3gss2ep having 1 to 5 carbon atons, or R3 4 amdTRPOY/oxyad her
with the carbon atomto which they are bonded, forma cycloaliphatic ring.
WO 03/ 048234 PCT/ EPO2/ 12970 -19 2. A c osition according to claim1,
conprising, as the conpound of the formila I, the conpound of the fornula
Il OH r, R4 R4 CH NHO-RA0 R4 OH in which R4 in each case is hydrogen or
in each case is a nethyl group. 3. A conposition according to any one of

t he precedi ng. & cimpositisheaosondinghie GAaindt, aommpisinge as thepcappdyndest thé\formaildbt h
heat - cur, lle. 4. A conposition according to any one of the
precedi%@QQﬁQ%%&?Qaﬁ%%ﬁMég@ﬂfionalIy conpri ses a photocurabl e prepol yner
(B). 5. A conposition according to any one of the preceding clains, which
additionally conprises a photopolgynmerization initiator. 6. A conposition
according to any one of the precedi ng cIainE4 ich additionally conprises
fillers. 7. A conposition accordingRto clai m™2, wherein, in the conpound of
the formula Il, R4 is in each se-h n, 8. Algonposition according to
claim2, wherein, in the conpoundilof the fofnula If, R4 is in each case a
nmet hyl group. WO 03/048234 RO. A conposition according
to any one of the preceding clains, wherein Eﬂe acidic prepolymer (A is a
prepol yner of the forrmula | |

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.



RIO RlI1 R12 abc OOO OHOO CH3 RI 0O OR in which R5 is hydrogen
or a nethyl group, R6 is a linear or branched al kyl ene chain having 1 to 14
carbon atwoe3/oRe84 R11 and R12, independently of one anot IReT/EPar/€9mydr ogen
or a nmethyl group, Z is a direct bond or cycl oal kyl ene having 5 to 10
carbon atons, a and b are a nunber fromd to 10 and ¢ is a nunber fromO to
10. 10. A conposition according to any one of the preceding clainms, wherein
the acidic prepolynmer (A is one which is obtainable by reacting a
prepolyrrer of the formula IV with a dicarboxylic anhydride il I~ ~ 1~0

v O' ~0 o~~o s8-AgompasitiomEcerding Vg anpoae of e prieneding clainss, ivehesein dind acidicr om

to 20 prdpdiyinit® (AFis % meebiife mer (A) is curable both by the
actl on oféy%eat egngl by&gga%sure tomrﬁ]g%rm. WO 03/ 048234 PCT/ EP02/ 12970 -21

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

anhydride

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.



11 - A conposition according to any one of the preceding clains, which
additionally conprises a telechelic elastoner and/or a particul ate .
mat eri al weawsfgs2a4 core and a shell, the core conprising ®CITHPOZO920 r €Si N
and the shell an acrylate resin. 12. A printed circuit which has at |east
one | ayer, produced froma conposition_jaccording to any one of the
preceding clainms. 13. A printed circuit according to claim112, which is a
circuit board. 14. A packaging unit conprising two conpriseers A and B,
conpriseing the conposition according to any one of clainms 1 to 11,
wherein the comﬂﬁué@@mms'@@mm@é@gﬂ@eny OoﬁrrpbﬂnecbretbedrigeclalmsrnwhwhIaddmdnallye

conpri S%@hpﬁs&)gﬁélbﬁlct%t?ﬁ?{] &b = pa DEHRGELP {ﬁ? er@ﬁhg}nﬁﬁ)p r&poL ﬁ{i%rsh(e'af) the

curabl e under the action eat an pt1ona ocur &
pr epol ygere ¢amyprisingea plieanepgesiy apd ‘ﬂmmecﬂmnlamtlatatresm and/ or fillers. 15. Use
of the conposition according to any one of clains 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.



