WO 03/ 048235 PCT/ EPO2/ 13047 -1- Heat-curable resin conposition The present
invention relates to a heat-curable conposition and the use of this

conposi tiwo anq4sBhie field of circuit boards. The inventi orcalmoumiates to
a heat-curabl e and photocurable conposition and its use in the field of
circuit boards. In the production of printed circuits, a protective filmis
applied to a printed circuit board to protect the electrical circuit and
to prevent adhesion of solder material in undesired areas when electrical
parts are soldered onto the printed circuit board. The consi derabl e demand
for increasingly light circuit boards and the resultant high density of
circuits nean that the conpositions have to have excell ent adhesion
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It has now surprisingly been found that cured layers which have outstanding electrical
properties and which are distinguished by excellent resistance to heat occurring during
soldering, high moisture resistance and mechanical strength and by high resistance to rapid
temperature changes are obtained if compositions contain (1) a heat-curable prepolymer, (2) a
telechelic elastomer and (3) particles having a core of elastomeric material and a shell of a
thermoplastic material are used.

Surprisingly, this composition is extremely resistant to rapid temperature change. After
application to a support and subsequent curing, the composition shows no new tears after more
than 1 000 cycles with thermal shocks of -55°C for 15 minutes and +125°C for 15 minutes.

The invention relates to a composition comprising
(1) an at least bifunctional prepolymer (A) curable under the action of heat,
(2) a telechelic elastomer, and

(3) a particulate material having an elastomeric core and a thermoplastic shell.



term nal group. The telechelic elastoner contained in the fornul ation
according to the invention preferably contains a hetero atom The

t el echel iwoaBasd2esrer having at | east one prinmary hydroxylPcgreropiai7 one end
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400. The telechelic elastonmer is preferably added alone or in solution or
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silicone resins. The thernoplastic shell preferably contains acryl ate
resin, such as PMVA or GI\/NI\MQ\ copolyner. In a particularly preferred

enbodi ment, the shell of tWﬁrial has the same structure
as the telechelic el astomge S t similar Yo that of said

el astonmer. The particle size distribution of the particulate materi al

havi ng a shel | and core is preferably very narrow and is preferably in the

range from5 to 200 nm The articulate material having a shell and core
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produced using the composition accordlng to the invention exhibit increasingly high tear
resistance under repeated cold/hot cycles. Moreover, the telechelic elastomers do not adversely
affect the heat resistance and the curing behaviour of the photocurable polymer. A particularly
preferred telechelic elastomer is the Kraton Liquid EKP-207 polymer (Shell Chemicals

Eschborn, Germany).

The particulate material contained in the composition according to the invention and having an
elastomeric core and a thermoplastic shell comprises discrete particles. The elastomeric core
preferably contains silicone resins. The thermoplastic shell preferably contains acrylate resin,
such as PMMA or GMA/MMA copolymer. In a particularly preferred embodiment, the shell of
the particulate material has the same structure as the telechelic elastomer or a structure similar
to that of said elastomer. The particle size distribution of the particulate material having a shell
and core is preferably very narrow and is preferably in the range from 5 to 200 nm. The
particulate material having a shell and core is preferably dispersed in an epoxy compound. The
formulation according to the invention preferably contains 1 to 10%, particularly preferably 2 to



conposition according to the invention but even cooperate in inproving the
thermal shock resistance. As a result of the conbination, the |ayer
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The at least bifunctional prepolymer curable by the action of heat is preferably selected from
the group consisting of the epoxy compounds having more than one epoxide group per
molecule, the acrylate resins, the polyurethane resins, the cyanate ester resins, the
benzoxazine resins, the polyphenylene resins, the polyimide resins and mixtures thereof. Such
prepolymers are generally known and commercially available.

The composition according to the invention particularly preferably comprises an epoxy
compound as heat-curable prepolymer (A), it being possible to use known epoxy compounds in
solid or liquid form. The epoxy compound is chosen by a person skilled in the art so that the
protective film acquires the desired properties. If, for example, the plating resistance is to be
improved, a liquid epoxy resin is used. If, on the other hand, the water resistance is to be
increased, epoxy compounds having methylated benzene rings or having cyclic rings are
suitable. Examples of preferred epoxy compounds are bisphenol S type epoxy resins, such as
EBPS-200 (product of Nippon Kayaku), EPX-30 (product of ACR Co.), Epiclon EXA-1514



(product of Tohto Kasei AG; novol ak type epoxy resins, such as EPPN 201,
EOCN- 103, EOCN- 1020, EOCCN- 1025 and BREN (products of Ni ppon Kayaku AG),
ECN- 278, WON3A®235 and ECN- 299 (products of Asahi Chem cal #CI/HECM D273 and
ECN- 1299 (products of Ciba Geigy Inc.), YDCN 220L, YDCN 220HH, YDCN- 702,
YDCN- 704, YDPN- 601 and YDPN-602 (prodycts of Tohto Kasei AG, Epiclon-673,
N-680, N-695, N-770 and N-775 (products of Dainippon Ink Chemcals AG;

bi sphenol A type novol ak epoxy resins, such as EPX- 8001, EPX-8002,

EPPX- 8060 and EPPX- 8061 roducts of Asahi. Chem cal s), Epiclon N 880
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weight of a diluent, fromO0.1 to o opo ymeri zation
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curabl e e action of heat, from wel ght a phot ocurabl e
pr epol ifiedngpoxy resins, such as Epiclon TSR-601 (product of Dainippon Ink Chemicals),

EPX-84-2, EPX-4061 (products of Asahi Denka), etc.; dicyclopentadiene-phenolic epoxy resins,
such as DCE-400 (product of Yamawaki Kokusaku Pulp AG), etc.; silicone-modified epoxy
resins, such as X-1359 (product of Asahi Denka Kogyo AG), etc.; and e-caprolactone-modified
epoxy resin, such as Plac G-402, G-710 (products of Daicel Chemicals); etc.; and epoxy resins
partially esterified with (meth)acrylic acid.

Further examples of the prepolymers curable by the action of heat are Epikote® 180S70 (Yuka
Shell Epoxy AG), Epiclone® N-670, Epiclone® N-673, Epiclone® N-680, Epiclone® N-690 and
Epiclone® N-775 (Dainippon Ink Chemicals AG), ECN-1273, ECN-1280 (Ciba Geigy AG), etc..

In a preferred embodiment, the composition according to the invention comprises, based on the
total composition,

from 1 to 10% by weight of a telechelic elastomer,

from 1 to 10% by weight of a particulate material having an elastomeric core and a
thermoplastic shell,

from 1 to 20% by weight of a diluent,

from 0.1 to 10% by weight of a photopolymerization initiator,

from 0.01 to 7% by weight of an epoxide curing agent,



from5 to 30% by weight of at |east one inorganic and/or at |east one
organic filler. The conposition according to the invention preferably
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like; aandhmbhﬁablv\lbréﬂtlﬁﬁéﬂBBtaI?@’IBYeEEﬁ)ZéécCBlGA?of a @lsphenol A type epoxy resin with
epichlorohydrin with formation of a postglycidylated epoxy resin, mixing of the postglycidylated
epoxy resin with a novolak epoxy resin, complete esterification of the mixture with an o,B-
unsaturated carboxylic acid with formation of a product and subsequent reaction of the product

thus obtained with a saturated or unsaturated polybasic acid anhydride.

The abovementioned unsaturated monobasic acid copolymer resins are obtainable by
copolymerization of an ethylenically unsaturated 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, hydroxyethyl (meth)acrylate, hydroxypropyl
(meth)acrylate and the like; vinylaromatic compounds, such as styrene, a-methyistyrene,
vinyltoluene, p-chlorostyrene and the like; amide-like unsaturated compounds, such as
(meth)acrylamide, diacetoneacrylamide, N-methylolacrylamide, N-butoxymethylacrylamide and
the like; polyolefin compounds, butadiene, isoprene, chloroprene and the like; and other



compounds, such as (neth)acrylonitrile, nmethyl isopropenyl ketone, vinyl
acetate, beoba nononer (product of Shell Chem cal), vinyl propionate,
vinyl pivabate4aassl the |ike. The acid value of the unsat ecatepd2/mapbasi c
acid copolymer resin is preferably in the range from30 to 260 ng KOH g.
An unsat urated conpound contai ning an .gl.icyclic epoxy group nmay be, for
exanpl e, one having an unsaturated group capable of free radical
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The resin containing an unsaturated group and obtained from an unsaturated resin containing
an alicyclic epoxy group and an unsaturated compound containing an acid group is obtainable
by reacting a solution of the unsaturated resin containing an alicyclic epoxy group in an inert
organic solvent with the unsaturated compound containing the acid group at a temperature of
from 20 to 110°C for from 1 to 7 hours. The resin thus obtained may contain from 0.2 to 4.0,
preferably from 0.7 to 3.5, double bonds per 1 000 molecular weight units and preferably has
an average molecular weight of from 1000 to 100 000 g/mol, preferably from 3 000 to
20 000 g/mol.

The following general formula (I) shows a photocurable resin which is preferably contained in
the composition according to the invention:
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The resin containing the unsaturated groups may contain unsaturated groups in the range from
0.2 to 4.0, preferably from 0.7 to 3.7, per 100 molecular weight units. If the number of
unsaturated groups is in this range, good curing is achieved and the adhesive properties with
respect to the substrate and the resistance to water are ideal.

The photocurable prepolymers may have an average molecular weight of from 1 000 to
100 000 and preferably from 3 000 to 70 000. With such a molecular weight, the photocurable
prepolymer can be readily used owing to its viscosity. The acid value of the photocurable resin
is preferably in a range up to 120 mg KOH/g, since the composition according to the invention
then has good water resistance.

Alternatively, a photocurable prepolymer which is obtained by reacting a vinyl resin containing
an alicyclic epoxy group and an unsaturated compound containing an acid group may also be
present in the composition according to the invention.



conposition according to the invention. In a preferred enbodi nent, at |east
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in which A is a mono- to tetravalent, saturated or unsaturated alkyl group having 1 to 60,
preferably 1 to 30 and particularly preferably 1 to 20 carbon atoms, such as, for example, ethyl,
methyl, propyl, butyl, pentyl, hexyl, heptyl, octyl, nonyl, decyl, eicosyl, tricontyl, tetracontryl,
pentacontyl or hexacontyl, a mono- to tetravalent aryl group, such as phenyl or naphthyl, a
monovalent dialkylamino group or a divalent monoalkyl group having 1 to 4 carbon atoms, such
as methylamine or diethylamine, or a mono- to tetravalent alkenyl group having 1 to 4 carbon
atoms, such as ethenyl, 1-methylethenyl; 3-butenyl-1,3-diyl and 2-propenyl-1,2-diyl;
carboxyalkylene groups such as 3-carboxy-2-propylene groups; alkoxycarbonylalkenyl groups
having 1 to 4 carbon atoms, such as 3-methoxycarbonyl-2-propenyl groups, nis 1 or 2, mis 2-n
and q is a number from O to 3.

Particularly preferably, nis 2 and mis 0.



hydrogen or a straight-chain or branched al kyl group or hydroxyal kyl group
having 1 to 5 carbon atons, or R3 and R4 together forma ring (such as
cycl opentwio,03oy2Bohexyl , hydroxynet hyl and 1- hydroxyet hylPCr/ER62/i®4hydr ogen
or an al kyl group having 1 to 5 carbon atonms (such as nethyl, ethyl,
n-propyl, n- butyl, sec-butyl, tert-bupyl or pentyl) or a hydroxyal kyl
group having 1 to 5 carbon atons (such as 2-hydroxyethyl, 3-hydroxypropyl,
2-hydroxypropy| 4-hydroxybuty| 3- hydr oxybutyl or 2-

hydr ox net h Ipro Part | uIarIy preferably, the formulation according
to the*?ﬁ@ H”%8g¥?ﬁ@W&W? % Pprises a conpound of the fornula IV OH

rr R4 R4 CHNN- (1V) HO~R40 Ra OH in which R4 has the sane definition
as above and is preferably hydrogen or a met hyl group. Such a fornulation
can be extrenely readily crosslinked ag tqﬁberatures above 120C and thus
forms |ayers which are resistant tgosol wehts. A diluent which is, for
exanpl e, a photopol yneri zabl e vi nyl oner and/or an organic solvent 1is
preferably added to the conposition ge reding to the invention. The

phot opol yneri zabl e vi nyl nononers are preferably sel ected fromthe group
consi sting of hydroxyalkyl acrylates such as 2- hydroxyet hyl acryl ate,

2- hydrox but 3 date and the |i no- or djacrylates of glycols,

such a§‘ eareé?WF%lr% d@ffey%'ma"d r?@f«‘ﬁdi%aét 'PQ%QWP@Weof\meo@qﬁhﬁgzﬁs
PCT/ EPﬂ%rb &43r a sﬂcQgBﬂ-GfﬁﬁH or H?thdh@& fawya@ﬂ@ug bVﬁWroxyl@[k?PQ’rb@;E‘ﬂa@hQ@% S%Bﬁbohhe
ene

i ke, ene, dlacr | at di e iacrylate and the

[ e! 23R SRy R IngRIies [rye Ghenu el PAE Jramsces Ronvet iy Hesruap py nce
nmet hyl QF@J@W y! am de, diet hyI enetri am netriacryl am de,

bi sacr m dopr opoxyet hane, hi spet hacryl am doet h%t,l met hacr late, N[ (ler r)-
hydr oxy ﬂ%'gwda %\ﬁ'@ésgﬂuarﬁawgéﬁaﬁ 9N Kamsa¥ahoa weihyheinyl Rrsepylatich

as N, Npufji, rgeblbm{yarfbmatww F@fﬂylyblaé ﬂy@r@dyélm gkddsaaavn@ wbas %aﬁboac‘ertamgf(ﬁ&hof
pol yol s, such hexanedi o trimet hyl ol propane, penta

di pent A8 %M‘i"iof‘l‘ﬂt Vi SrivgepyRipey! hﬂ'h¥d§%/§’éﬂﬁm at éy‘éfﬁ&yt{% ﬁrhyéroxyatmj 8f 7l ene

oxi de agi@tg@ S-rhétByisRbypr Propyl ene oxi de adducts; phenoxyacryl ates,
bi sphenol

Particularly preferably, the formulation according to the invention additionally comprises a
compound of the formula IV

OH
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in which R* has the same definition as above and is preferably hydrogen or a methyl group.
Such a formulation can be extremely readily crosslinked at temperatures above 120°C and thus

forms layers which are resistant to solvents.

A diluent which is, for example, a photopolymerizable vinyl monomer and/or an organic solvent

is preferably added to the composition according to the invention.

The photopolymerizable vinyl monomers are preferably selected from the group consisting of
hydroxyalkyl acrylates, such as 2-hydroxyethyl acrylate, 2-hydroxybutyl acrylate and the like;
mono- or diacrylates of glycols, such as, for example, ethylene glycol, methoxytetraethylene
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phot op | b r ch
B bengnERroqricedifihes dietefiehy SIS EE ER Re BRPNTACAI B ¥ koBheg Ston

n- propmeﬂaﬂ rediny| N@@@OICMCIQhQX@UWe enﬂ.éhe I:kbeamawcm{dmoamdnsesm aartdiuehe
like; p as, he ph yl zqQph er's
et one T oLe hy FRAREDYRESRe" ert AR MRS el elFRISTY BN 88 FREtRfeaibhSil,

bi sdi ebhtylcehdsobies mreshyicarbitad, lautvlcarhéoll ipkapyleae eglygoh enanoeethyd witter adipropylene

55 a Sbkoron e T B ne B RAREhGPRRRERRa s s antrm, sueh as ethy
1- hydr @ggtegmmm)a,zetam;awtataseofpm ammnwnepzlg!ymwﬂ;drs land)thédikg] dleahols,
mor phol, %,poasl &hg,poqncmgpan'&, NoBIERE YRS NABEALAPNGPANC afd Atk NGikd.! Kfiphatic

t hi oxanthong ah
hydrocarbons, such as octane, decanes and the like, and petroleum solvents, such as

petroleum ether, petroleum naphtha, hydrogenated petroleum naphtha, naphtha solvents and
the like. These organic solvents serve for reducing the viscosity of the composition according to
the invention, which leads to an improvement in their application properties.

The diluent can be used alone or as a mixture of a plurality of diluents. The composition
according to the invention may contain up to 30%, preferably 10-30%, of the diluent.

By adding the photopolymerizable vinyl monomer as a diluent to the composition according to
the invention, not only is the viscosity of said composition reduced but at the same time the
photopolymerization rate is increased.

Furthermore, a photopolymerization initiator may be added to the composition according to the
invention if the composition is cured by exposure to UV light. Typical examples of
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Furthermore, a photopolymerization accelerator in combination with the photopolymerization
initiator may be added to the composition according to the invention. The photopolymerization
accelerators accelerate the polymerization reaction. Typical examples are tertiary amines, such
as triethylamine, triethanolamine, 2-dimethylaminoethanol and the like.

The composition according to the invention may furthermore contain an epoxide curing agent.
This serves for crosslinking the epoxy groups on heating, so that the protective film produced
using the composition according to the invention has good heat resistance, moisture resistance
and electrical properties. Examples of these are s-triazine compounds, such as melamine,
ethyldiamino-s-triazines, 2,4-diamino-s-triazine, 2,4-diamino-6-tolyl-s-triazine, 2,4-diamino-6-
xylyl-s-triazine and derivatives thereof. Guanidine compounds, such as guanidine,
acetoguanidine,  benzoguanidine,  3,9-bis[2-(3,5-diamino-2,4,6-triazaphenyl)ethyl}-2,4,8,10-
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combination.

The epoxide curing agents are expediently used in ratios of photocurable polymer to epoxide
curing agent of 95:5 or less, preferably 98:2 or less. Because of the presence of the epoxide
curing agent in the abovementioned amount, sufficient crosslinking takes place so that the
desired water resistance and heat resistance are obtained, making the composition according
to the invention particularly preferred compared with the compositions known to date.

The composition according to the invention can also contain inorganic and/or organic fillers in
order to improve adhesion properties or hardness of the protective film. The inorganic fillers are
preferably selected from the group consisting of barium sulphate, barium titanate, pulverized
silicon oxide, finely pulverized silicon oxide, amorphous silica, talc, chalk, magnesium
carbonate, calcium carbonate, alumina, aluminium hydroxide, mica powder and the like. The



wei ght of the photocurabl e prepolynmer. Exanples are Dai so Dap and Dai so

| sodap, produced by Osaka Soda AG and having an average nol ecul ar wei ght
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antifoans, |levelling agents, thermal polynerization inhibitors and
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board. The heat treatment for postcuring can be carrie from
160C, ﬂk%ﬂ"e@%ﬂ?f likeamiifoagst o 150C. The conposition according to the
invention is preferably sold in a set conprising two containers

The developer liquid used for the production of the protective film is dependent on the choice of
the photocurable prepolymer. Suitable developer liquids are organic solvents, such as
cyclohexane, xylene, tetramethylbenzene, butylcellosolv, butylcarbitol, propylene glycol
monomethyl ether, cellosolve acetates, propanol, propylene glycol, trichloroethane,
trichloroethylene, modified trichloroethane [Eterna IR (product of Asahi Kasei Kogyo), Squone
EX-R (product of Toa Gosei Kagaku), Kanden triethane SR-A (product of Kanto Denka Kogyo),
Resisolve V-5 (product of Asahi Glass)], etc., and/or aqueous alkaline solutions, such as
aqueous solutions containing potassium hydroxide, sodium hydroxide, sodium carbonate,
potassium carbonate, sodium phosphate, sodium silicate, ammonia, amines and the like,

and/or aqueous solutions containing a surfactant.

In the production of a circuit board having a layer, the printed circuit board is first coated with
the composition according to the invention and then dried for evaporation of the solvent with
formation of a film (from 60 to 95°C for from 15 to 60 minutes). The film is then preferably



A and B. Those conponents which react together can be separated so that the
container A contains the prepolymer curable by the action of heat and the
cont ai nerwB odom235 ns the remaining ingredients of the comeagiPh2/347 Exanpl e
1: Telechelic elastoner Tel echelic elastomers of the general fornula | are
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polyisoprene double bonds are epoxidized. Telechelic elastomers which are prepared as
described above are commercially available from German Shell under the trade name Kraton
Polymer EKP-207.

Example 2: Photocurable prepolymer

A mixture consisting of 20 parts of methyl methacrylate, 20 parts of styrene, 25 parts of methyl
acrylate, 15 parts of 2-hydroxyethyl methacrylate, 20 parts of acrylic acid and 5 parts of
azobisisobutyronitrile is added dropwise to 60 parts of butylcellosolve, which is initially
introduced into a reactor, in a nitrogen atmosphere over a period of 3 hours. After the addition,
the resulting mixture continues to react for one hour. Thereafter, a mixture consisting of 1 part
of azobisdimethylvaleronitrile and 7 parts of butylcellosolve is added over a period of one hour
and the resulting mixture in turn is reacted for 5 hours. The resin thus formed has a high acid
value (150). After addition of 25 parts of an unsaturated resin having an alicyclic epoxy group
and 0.06 part of hydroquinone, the resulting mixture is reacted at 80°C for 5 hours with addition
of air. The photocurable prepolymer thus obtained has an acid value of 60 and an average
molecular weight of 10 000 g/mol.



Thereafter, a m xture consisting of 1 part of azobisdinethylvaleronitrile
and 40 parts of nmethyl isobutyl ketone is added over a period of 1 hour
and t he rweuBtosrgs m xture is reacted for a further 5 hoursT/EPoi1marylic
resin thus obtained has an acid value of 260. Thereafter 98 parts of an
unsaturated resin having an alicyclic.epoxy group and 0. 14 part of

hydr oqui none nononethyl ether are added to this solution and reaction is
continued at 80C for 5 hours in order to obtain a photocurabl e prepol yner.
The phg{ocurable prepol yner thus obtained has an acid value of about 20,
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90- 100C while stirring. 390 parts of acrylic acid, 1 part of hydroquinone
and 2 parts of benzyl di met hyl am ne are then added. The m xture is heated to
110- 11%%am8le 4'eacted for 12 hours while stirring. The sol ution thus
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parts of ethylcarbitol acetate and arts o SoI Vesso
mixture “continues to react for 1 hour Thereafter a mixture comprising 1 part of

azobisdimethylvaleronitrile and 10 parts of methyl isobutyl ketone is added dropwise over a
period of one hour and the resulting mixture is reacted for a further 5 hours in order thus to
obtain a solution of the acrylic resin having an acid value of 184. Thereafter, 62 parts of an
unsaturated resin having an alicyclic epoxy group and 0.12 part of a hydroquinone are added
and reaction is carried out at 80°C for 5 hours in order thus to obtain a solution of a
photocurable prepolymer. The photocurable prepolymer has an acid value of 0.2, 0.7 mol of
unsaturated groups/1 000 molecular weight units and an average molecular weight of about
30 000 g/mol.

Example 5:
In a three-necked flask having a stirrer and a condenser, 1.09 parts of cresol novolak type

epoxy resin having an epoxide equivalent of 215 (JDCN-702, produced by Tohto Kasei AG) are
heated and are melted at 90-100°C while stirring. 390 parts of acrylic acid, 1 part of
hydroquinone and 2 parts of benzyldimethylamine are then added. The mixture is heated to
110-115°C and reacted for 12 hours while stirring. The solution thus obtained is cooled to room



and stirred at 70-80C so that a honbgeneous solution fornms. One hydroxyl
equi valent of the resulting solution is then reacted with 0.5 nol of

t et rahydrwphisload2se€ anhydri de. A solution of the acid anhydmEPez/asbduct of
the conpletely unsaturated acrylic acid-esterified product of the novol ak
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adduct ggfaiddye conpletely acrylic acid-esterified product of the novol ak
type epoxy conpound having an acid value of 58 ng KOH g in an organic
solvent is obtained. Exanple 7: The glycidation of a side chain of an epoxy
resin @‘E%@ 6:arried out by known nethods as described, for exanple, in
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order to obtain a homogeneous solution. One hydroxyl equivalent of the resulting solution is
then reacted with 0.5 mol of tetrahydrophthalic anhydride. A solution of the acid anhydride
adduct of the completely acrylic acid-esterified product of the novolak type epoxy compound

having an acid value of 58 mg KOH/g in an organic solvent is obtained.

Example 7:
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 1460, 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



washed with 50 parts of water. After the organi c phase has been separated
fromthe agueous phase, the isobutyl ketone is distilled off fromthe
organi ¢ pwass/ouse3drder to obtain 81.2 parts of an epoxy PEIVEPOLasO4Ng an
epoxi de equi val ent of 305 and a softening point of 83C. In the epoxy

resin, 3.5 nmol out of 3.9 nol of the algoholic OH groups have been

epoxi di zed. Exanple 8: In a manner anal ogous to exanple 7, 100 parts of a
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OH groups have been epoxidized.

Example 9:
In a manner analogous to example 7, 100 parts of a bisphenol A type epoxy resin (GT6703,

produced by Vantico, softening point 88°C, epoxide equivalent 715, average molecular weight
1430, n = 3.8 on average) are dissolved in a mixture of 170 parts of epichlorohydrin and
116 parts of dimethyl sulphoxide. 14.9 parts of 98.5% NaOH are added at 70°C to this solution
over a period of 100 minutes. After the addition, the reaction is carried out at 70°C. for 3 hours.
The main part of the excess of the 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. 1.83 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 twice with 50 parts of water. After the
organic phase has been separated from the aqueous phase, isobutyl ketone is distilled off from



-18 the organic phase in order to obtain 80.5 parts of the epoxy resin

havi ng an epoxi de equi valent of 303 and a softening point of 79C

Accor di ngwom3m4s2as cul ation, 3.4 nmol out of 3.8 nol of thepcalrPobyodour OH
groups in the epoxy resin have been epoxidi zed. Exanple 10: 144 parts of
acrylic acid, 1.2 parts of hydroqui nonggand 329 parts of carbitol acetate
are added to 610 parts (2 equivalents) of the resin prepared according to
exanple 7. The mixture is heated to 900 while stirring, in order to forma
honogeneous sol ution. The m xture is th cooled to 60C and 2 parts of
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acid value of KOH g. 165 of tetrahydrophthalic anhydride (154 g =
1 equi \?QOBHIE%OEIW&F@S"@%RS’P‘Y r%?'b@‘{ed?eeé@@Pé!f’@e‘ére added to this reaction
product and the m xture thus obtained is heated to 95C and reacted for
about 6 hours., The reaction mxture if then cooled. The photocurable resin
t hus ofX@MRled!%as a solids content of 65% The solid conponent has an acid
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then cool ed. The photocurable resin thus obtained has a solids content of
65% THE’GaANddeaelrf dar AP £ haisakhey rﬂmﬂge reikturel §ghedy creled g Thephatorerable:
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carbitol acetate are ed 6 parts (2 equivalents) e resin

pr epar d80 e KOHVRg to exanpl e 9 The m xture is heat ed to 90C while
stirring, in order to obtain a honbgeneous solution. The mxture is then
cooled to 60C and 2 parts of triphenyl phosphine are added. The m xture thus
obt ai ndzxample Heated to 1 00C and reacted for about 32 hours in order to

obt ai N 535 BAE {2 2QuiRbIBAIS bf theedid pAdbared according to example 8 are added to 144 parts
of acrylic acid, 1.2 parts of hydroquinone and 321 parts of carbitol acetate. The mixture is
heated to 90°C while stirring, in order to form a homogeneous solution. The mixture is cooled to
60°C and 2 parts of triphenylphosphine are added, and the resulting mixture is heated to 100°C
and reacted for about 32 hours in order to form a reaction product having an acid value of
1.0 mg KOH/g. 161 g of tetrahydrophthalic anhydride (154 g = 1 equivalent) and 135 g of
carbitol acetate are added to this reaction product. The mixture thus obtained is heated to 95°C
and reacted for a period of about 6 hours and then cooled. The photocurable resin thus
obtained has a solids content of 65%. The solid component has an acid value of
100 mg KOH/g.

Example 12:
144 parts of acrylic acid, 1.2 parts of hydroquinone and 326 parts of carbitol acetate are added

to 606 parts (2 equivalents) of the resin prepared according to example 9. The mixture is
heated to 90°C while stirring, in order to obtain a homogeneous solution. The mixture is then
cooled to 60°C and 2 parts of triphenylphosphine are added. The mixture thus obtained is
heated to 100°C and reacted for about 32 hours in order to obtain a reaction product having an
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t et rahydropht hali ¢ anhydride (154 g = 1 equivalent) and 137.3 g of

car bitol woesat3are added to said reaction product. The mCIIERPO®13037 heat ed
to 95C and reacted for about 6 hours and then cool ed. The photocurabl e
resin thus obtained has a solids contepnt of about 65% The solid conponent
has an acid val ue of 100 ng KCH/g. Exanpl e 13: The resin prepared according
to exanple 7 (epoxide equival ent 305) and a cresol novol ak type epoxy
resin JDCN- 702 gproduced by Tohto Kas “8 i de equi val ent = 215) are
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heated to 100C and reacted for about 32 hours in order to Obtain a
reaction product having an acid value of 1.0 ng KOH g. 160 g of
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reacted for out hour s n coo e photocurable resin
obt ai né§% dsesgolibeararonesbhasean add valgew! THemgd{@geomponent has an acid
val ue of 100 ng KOH/ g. Exanple 15: The resin prepared according to exanple
7 and the resin obtained according to exanple 8 are
Example 14:

The resin prepared according to example 8 (epoxide equivalent = 298) and a phenol novolak
type epoxy resin EPN1138 (produced by Vantico; epoxide equivalent = 176) are mixed together
in a ratio of 9:1. 144 parts of acrylic acid, 1.2 parts of hydroquinone and 308.3 parts of carbitol
acetate are added to 591.6 parts (2 equivalents) of this mixture. The mixture is heated to 90°C
while stirring, in order to form a homogeneous solution. The mixture is cooled to 60°C and
2 parts of triphenylphosphine are added. The resulting mixture is heated to 100°C and reacted
for about 32 hours in order to obtain a reaction product having an acid value of 1.0 mg KOH/g.
154.5 g of tetrahydrophthalic anhydride (154 g = 1 equivalent) and 129.5 parts of carbitol
acetate are added to said reaction product and the mixture thus obtained is heated to 95°C and
reacted for about 6 hours and then cooled. The photocurable resin thus obtained has a solids
content of 65%. The solid component has an acid value of 100 mg KOH/g.

Example 15:
The resin prepared according to example 7 and the resin obtained according to example 8 are

mixed together in a ratio of 8:2. 144 parts of acrylic acid, 1.2 parts of hydroquinone and 326



m xed together in a ratio of 8:2. 144 parts of acrylic acid, 1.2 parts of
hydr oqui none and 326 WO 03/ 048235 PCT/ EP02/ 13047 -20 parts of carbitol
acetate aweadardsto 606 parts (2 equival ents) of the m xedTrers2/mo4The

m xture is heated to 90C while stirring, in order to forma honogeneous
solution. The m xture is cooled to 60f§g.and 2 parts of triphenyl phosphine
are added. The resulting mxture is heated to 100C and reacted for about
32 hours in order to obtain a reaction product having an acid value of 1.0

of etrahydro aI|c nh d 154 i val nt
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are digxapieed:i n 800 parts of methyl isobutyl ketone. 10 parts of a 30%
NaOH solution are then added and the reaction is effected at 70C for 1
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accor d'eBQ:hFo%r%ﬁrﬁTTéh& tHS dirdedAyl Ray é?h&udé‘@thé% BRNES off urfer Yéddéeé(b'ré&sﬁfee The
reacted 1n carbitol acetate 76 parts of hexahydrophthalic

anhydr irerctign gragygleepntaminated r%@cq'méwybﬁ’rtﬂﬁmtdet%%he erﬁﬁ‘l‘fé(ﬂomﬁﬁdﬂs@ﬁa't are
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t heoretica phot ocur ab resin tal ned contains 70% of
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ketone is removed from the organlc phase. 340 parts of the epoxy resin havmg an epoxide
equivalent of 424 and a hydrolysable chlorine content of 0.07% by weight, a softening point of
64.2°C and a solution viscosity of 7.1 dPa-s are obtained thereby. In this epoxy resin, 5.5 mol
out of 5.8 mol of the alcoholic OH groups have been epoxidized. The epoxy resin obtained
according to example 16 (424 parts) and 72 parts of acrylic acid are reacted in carbitol acetate
under reflux. 76 parts of hexahydrophthalic anhydride are added to the reaction product thus
obtained, and the reaction is carried out under reflux until the acid value has reached the

theoretical value. The photocurable resin thus obtained contains 70% of solid component.

The compositions are prepared according to the ratios shown in table 2. The numerical values
are stated in % by weight. After an initial brief mixing of the ingredients, each formulation is
kneaded twice in a three-roll mill. The size distribution of each formulation is measured using a

grindometer (produced by Erichsen Co.). The particles thus obtained are smaller than 16 um.



kneaded twice in a three-roll mll. The size distribution of each
formulation is nmeasured using a grindoneter (produced by Erichsen Co.).
The partiwbas/oudres obtai ned are smaller than 16 m WO 03/ @483352/13047

PCT/ EPO2/ 13047 -21 The total surface area of a circuit board is coated

wi th the conposition according to the.sjfnvention and dried in an air
circulation oven at 80C for 20 m nutes. After drying, the |ayer thus
obtained is exposed to |ight, devel oped and finally cured by heat in or der
to obtain the solder resist pattern. Table 1-1: Exanple No. 1 2 4567
8 E aSIhS nefal suFace @rea qhsl @fci"tSbQ?’% i) cgatpdswith dhe) °8"19°§!t'@‘ @CW’dﬂsstPnthe
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45, sin according to exanp

0
accor dREines 'é)?éﬁ?ﬂeé’ 13 Gh Jevelges and AnqlFeLEY bpah 'n@ﬂi% tg oI thegsalder -

45.0 - resist p3REMNN accordlng to exanple 10 - - - - - 45.0 - - Resin according
to exanple 11 - - - - 45.0 - Resin according to exanple 12 - - - - - - -
45.0 Resin accordlng to exanple 7 - - - - - 10.0 - - Particulate materi al

havi ng18bkegkd and shell 3.0 3.0 3.0 3.0 3.0 3.0 3.0 3.0 (silicone core
shell) nnpnfapr\/fhrlf\ll hex acryl ate Q5 5.05.0 Q.5 5050

IrgaCU'EM$Wﬂéhm.2.0 2.0 2.0[2.0 2| 2.d32.0 240 libgacure 369(r) 3|® 3.0
3.0 3. 03 Ka ure TX-19d) 095 U. 0 0. 0. P5,0.05
0. 05 oﬁés_fﬂé&aé"%gxaép ) 1581 0 o B9 11807 4500 158 .é;:?agu-ioEP, (r)
0.2 0. 7R@lr23090r2lnﬁ)tozexemﬂe@ 2 652 Dcyanet+am ¢e- 1. J—2%.0 10 1.6-1.0/+ 0 1.0
1.0 T'h&ﬁ{&%&@h&&ﬂ&éﬂﬁehr'aQLy|a‘ﬁa@-0_Z-0 2.0 2.[0 2.0[(2.0 2.0 2.0__ Bar]i um
sul phate—15 01570 15 15 15.0/15.0115.0 15.0

Resin according to example 4 — — 45.0 — — _ —_ —

Resin according to example 5 — — — 450 |— —_ — —

Resin according to example 6 — - _ - 450 |— —_ _

Resin according to example 10 | __ —_— —_— — —_— 45.0 — S

Resin according to example 11 - — — — —_ _ 450 |—

Resin according to example 12 _ — —_— _— — — — 45.0

Resin according to example 7 — — — — —_ 10.0 - -

Particulate material
having a core and shell 3.0 3.0 3.0 3.0 3.0 3.0 3.0 3.0
(silicone core shell)

Dipentaerythrityl hexaacrylate 5.0 5.0 5.0 5.0 5.0 5.0 5.0 5.0

Irgacure 907° 2.0 20 2.0 2.0 20 2.0 2.0 20
Irgacure 369° 3.0 3.0 3.0 3.0 3.0 3.0 3.0 3.0
Kayacure DETX-S® 005 |005 |005 [005 |005 |0.05 |005 |0.05
Kayacure BMS® 1.0 1.0 {10 1.0 1.0 (10 |10 |10
Kayacure EPA® 0.2 0.2 0.2 0.2 0.2 0.2 0.2 0.2
Dicyandiamide 1.0 1.0 1.0 1.0 1.0 1.0 1.0 1.0
Trimethylolpropane triacrylate 20 20 2.0 20 2.0 20 20 2.0
Barium sulphate 150 |150 |150 |150 |150 |150 |150 [15.0
Finely granulated talc 1.5 1.5 1.5 1.5 1.5 1.5 1.5 1.5
Aerosil #200° 1.0 1.0 1.0 1.0 1.0 1.0 1.0 1.0
Flowlen AC-303° 1.0 1.0 1.0 1.0 1.0 1.0 1.0 1.0

Silicone antifoam — _ — — - —_ - _

Mercaptotriazole 05 05 0.5 0.5 0.5 0.5 0.5 0.5
Silane coupling agent 0.5 0.5 0.5 0.5 0.5 0.5 05 0.5




Finely granulated talc 1.5 1.5 1.5 1.5 1.5 1.5 1.5 1.5 Aerosil #200(r) 1.0
1.0 1.01.01.01.01.01.0 FIovaenAC—303(r)101.010101.01.01.0
1.0 Siliwore/sess f oam - - - - - - Mercaptotriazol e OPETEPS2/030%7 0.5 0.5
0.5 0.5 0.5 Sllanecoupllngagent050505050.505050.5V\D

03/ 048235 PCT/ EP02/ 13047 -22 Exanple.p®. 1 2 3 45 6 7 8 Solvesso #150(r)
3.03.03.03.03.03.03.0 3.0 Phthalocyanine Gim0.5 0.5 0.5 0.50.5
0.5 0.5 0.5 Heliogen Blau L7560(r) - - - - - - - - Irga Hellblau GS(r) - -
- - - - - TEPICGS(r) - - - 100100 - - 10 0 VYX-4000(r) 100 10.0-1Q.0
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Table 1-2:
Example No. 9 10 11 12 13 14 15 16
Elastomer acc. to example 1 5.0 5.0 5.0 5.0 5.0 5.0 5.0 5.0
Resin according to example 10 | —— — — 30.0 — 30.0 —_

Resin according to example 11 | — - — —_ — _ _—

Resin according to example 12 | __ — — —_ — — — _

Resin according to example 13 |45.0 — — — — 30.0 — 30.0

Resin according to example 14 | 450 _ — — — — —

Resin according to example 15 |_— — 45.0 —_— — — - —

Resin according to example

Resin according to example

Resin according to example

Resin according to example — —_ — 30.0 —_ —_ 15.0 15.0
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Resin according to example

Particulate material
having a core and shell 3.0 3.0 3.0 3.0 3.0 3.0 3.0 3.0
(silicone core shell)

Dipentaerythrityl hexaacrylate 5.0 5.0 5.0 5.0 5.0 5.0 5.0 5.0

Irgacure 907° 20 2.0 2.0 2.0 2.0 2.0 2.0 2.0
Irgacure 369° 3.0 30 (30 |30 3.0 30 |30 3.0
Kayacure DETX-S® 005 (005 [005 |005 (005 |0.05 [0.05 [0.05
Kayacure BMS® 1.0 1.0 1.0 1.0 1.0 1.0 1.0 1.0
Kayacure EPA® 02 {02 |02 |02 |02 |02 |02 |02
Dicyandiamide 1.0 1.0 1.0 1.0 1.0 1.0 1.0 1.0

Trimethylolpropane triacrylate 20 20 20 2.0 2.0 2.0 2.0 2.0
Barium sulphate 15.0 15.0 15.0 15.0 15.0 15.0 15.0 15.0




D pentaerythrityl hexaacrylate 5.0 5.0 5.0 5.0 5.0 5.0 5.0 5.0 |Irgacure
907(r) 2.0 2.0 2.0 2.0 2.0 2.0 2.0 2.0 Irgacure 369(r) 3.0 3.0 3.0 3.0 3.0
3.0 3.0 3wOo3kaseazure DETX-S(r) 0.05 0.05 0.05 0.05 0.05 @COEPO2/0H4D. 05
Kayacure BM5(r) 1.0 1.0 1.0 1.0 1.0 1.0 1.0 1.0 Kayacure EPA(r) 0.2 0.2
0.2 0.20.20.20.20.2 Dicyandiamdeys. 0 1.0 1.0 1.0 1.0 1.0 1.0 1.0

Tri met hyl ol propane triacrylate 2.0 02.02.02.02.0 2.0 Barium

sul phate 15.0 15.0 15.0 15.0 15. 5.0 15.0 WD 03/ 048235
PCT/ EPP2/ 13047 -23 Exanple No 9 10 11 12 13 14 15 16 Finely granulated
talc 1|Bxam@eNo5 1.5 1.5 1.591.5 11& Adrosi [122204(18) 1/041.015.0 1® 1.[0
1

0 O -
=
a1nN

L b e O GR C OR T 3 O T T RO K Y T STTge
agent PAgo #2088 5 0.5 0.5 0.]8.00. 5|05 |3 veksd #13d(r) |B00 310 3. 18, 0 |3. 0
3.0 3. | 3 5 0 5(Dg5 0% 0. 50

e L}é@&l h aChbswa! ocyani ne %f‘ 1.!5_9! | ﬁlogu @9; 12 0-p1§- 500> [ebTogen

TEPI C- 5% Ihc)oneantlfoamo 0 10.0 - -6 10/6-10.|6—- -|— 10.|0 -

— 0
50 5. PEeBEIRE 0 o g e It (e ovaldhe 205 10l B h0 o
10. 0 - |Silane COUR@@lage'accor di ng%% ex&ppl g0P - {05 - (0.5 - |05Reg0Pp acto di ng
38 gxi‘@clh?‘eséb ms0°- - - - - -|3fesi hagccqedi ngle exanpl e{do- 18.00 - |46.0
. Phthalocyamne Grun® Y \6?5\“ - (I)Iy i OEAUII J(:)g - 0.5 0.5 0.5 0.5
Heliogen Blau L7560° —_— — — — . — - —
Irga Hellblau GS® — — = = — = = =
TEPIC-S® — — — 100 (100 |— — 10.0
YX-4000® 100 [100 (100 |— |— |— 100 |—
Table 1-3
Example No. 17 18 19 20 21 22 23 24
Elastomer acc. to example 1 5.0 5.0 5.0 5.0 5.0 5.0 5.0 5.0
Resin according to example 2 — 10.0 10.0 10.0 —_ — _ —_
Resin according to example 3 —_— —_ — _ — —_— —_ —
Resin according to example 4 — —_ — —_ - - —_ _
Resin according to example 5 — 10.0 - 10.0 10.0 10.0 10.0 10.0
Resin according to example 6 _ — — — — - S _
Resin according to example 10 |25.0 25.0 25.0 — 20.0 25.0 — —
Resin according to example 11 | __ — — — — — 25.0 —
Resin according to example 12 | __ —_ — — — — — 250
Resin according to example 13 [20.0 — 10.0 25.0 15.0 10.0 — 10.0

Resin according to example 14 | — —_ — - — - -

Resin according to example 15 |.— _ — - — — —_ —

Particulate material
having a core and shell 3.0 3.0 3.0 3.0 3.0 3.0 3.0 3.0
(silicone core shell)

Dipentaerythrityl hexaacrylate 5.0 5.0 5.0 5.0 5.0 5.0 5.0 5.0
Irgacure 907° 20 |20 |20 (20 |20 |20 |20 |20
Irgacure 369° 30 |30 (30 (30 (30 [30 [30 |30




Resin according to exanple 10 25.0 25.0 25.0 - 20.0 25.0 - - Resin

according to exanple 11 - - - - - - 25.0 - Resin according to exanple 12 -
- - - - -Wop4f235 Resi n according to exanple 13 20.0 - 10PeTAP0®1%H370 10.0
- 10.0 Resin according to exanple 14 - - - - - - - Resin according to
example 15 - - - - - - - - Particul atezmterlal having a core and shell 3.0

3.0 3.03.03.03.03.03.0 (silicone core shell) D pentaerythrityl
hexaacrylate 5.0 5.0 5.0 5.0 5.0 5.0 5.0 5.0 |Irgacure 907(r) 2.0 2.0 2.0

2.0 2.-2.02. 020 lrgacure 369(r) 3 030 30 0 3.0303030W
03/ 048 Rkanpda NBP02/ 13047 -247Exanpd e NA9 17|28 19220 21222 22324 |XKayadure
DT G058 00> 0 U5 @ Dotk 00 08 Ryl U] ofl 1.0
Di cyangiaystuteBmsd 1.0 1.0 1./0.01. 0 100 11® 1. 01.0Tri|rmét hy[ 00 pr dpane |1.0
t1r5| gcrlf-kia?[c?%éﬁ "%Gé g f‘%uﬂé LIé| n(:-zluvZ }é)'?:ﬁll” ;(a)fépg (g :‘I l’i“a] Sil 36‘?‘[2 %3‘-‘?1 Liz :)—15. °
1.5 1. Bicyasediapide #200(r) 1.01D. 0 1.0 1./0.01.0/1200 110 1. p1.0FI dwioen A0 303(r)
0 R T B R R IR OB EX S Xl P O
0.5 0. FParigmisyiebal® #150(r) 3./058.0| B0 416.03. 0150 0 |350 3| 5.0 PHAAl o,y%ﬁhi ne
G un(r )FiRbiygrEnumatés taic0- 5 0.5 |8.55 01 550. 51 5Hel | pgen [Blsau Ly560(R)s - 115 - |- -
B e A A T PPN PR AS r SR PO P A P A PR R

Flowlen AC-303° 10 |10 [10 |10 |10 |10 |10 |10

Silicone antifoam — — - _ —_— — S —

Mercaptotriazole 0.5 0.5 0.5 0.5 0.5 0.5 0.5 0.5

Silane coupling agent 0.5 05 0.5 0.5 0.5 0.5 0.5 0.5

Solvesso #150° 30 (30 |30 |30 (30 |30 |30 |30

Phthalocyanine Grin® 0.5 0.5 0.5 05 0.5 0.5 0.5 0.5

Heliogen Blau L7560 — — — — _ — — —

Irga Hellblau GS® — — — _ _ _ _ _

TEPIC-S® — —_ — 100 [100 | — — 10.0

YX-4000° 10.0 10.0 10.0 — — —_ 10.0 —

Table 1-4

Comparative example no. 1 2 3 4 5 6 7 8

Resin according to example 2 45.0 — — - — S - —

Resin according to example 3 — 45.0 — — - — — —_

Resin according to example 4 — — 45.0 — —_ - — —

Resin according to example 5 — — —_— 45.0 — — — —_

Resin according to example 6 — _— — — 450 |— — _

Resin according to example 10 | — — —_ — — 45.0 —_ S

Resin according to example 11 | — — — — — - 45.0 —_

Resin according to example 12 | — — — — — — 45.0

Dipentaerythrityl hexaacrylate 5.0 5.0 5.0 5.0 5.0 5.0 5.0 5.0

Irgacure 907° 2.0 2.0 2.0 2.0 2.0 20 |20 2.0

Irgacure 369° 3.0 3.0 3.0 3.0 3.0 3.0 3.0 3.0




YX-4000(r) 10.0 10.0 10.0 - - -

34567 8 Resin according to exanple 2 45.0 -

accordi ngwoa3exeaple 3 - 45.0 - - - - - -

10. 0 Tabl e 1-4 Conparative exanpl e no.

12
Resin

Resin accordl ng POa/EPOANPHE 4 - -

45.0 - - - - - Resin according to exanple 5 - - - 45,0 - - - - Resin
according to exanple 6 - - - - 45.0 -_55- Resin according to exanple 10 - -
- - - 450 - - Resin according to exanple 11 - - - - - - 45,0 Resin
according to exanple 12 - - - - - - - 45,0 Dipentaerythrityl hexaacrylate
5.0 5. 5 050505050520 rgacyre 907(r) 2.0 2. 020202
2.0 2. QComparatve exadgdé ndp. 3. 013. 0 320 3./@ 3.0(4.0 350 3. 06 WO 3/ 048285
PCT/ EP 1304 - &b Conpar at|iv '8 ; 3 +5- 14 K arle
DETX- S 'rg!jyai” RBER*Se 005 0 020 0soe 0d %8305 %005 %l?gya 995 Fleéfr) 405 1 o
1.0 1. (Kdya@rdBRS1. 0 1.0 Kayddure EPA(r)1.00. 2002 0.12 0. 21.0. 2 (0.02 0/ R00. 2
D cyand & 1.0 170 1. T 0T TTi-ET N prprgpane
triacr_/K?:YP%“’e)EFr;ﬁ? 0202 0% o8 %% 0 |Bri, r??gul ¢’mt9 P20 1%20 15, 0
15. 0 1bDioyahGaBidé5. 0 15. 0 Fijndéy g¢gt.énul|dtted ¢ched k {1.06 1)601.51D.5 11.6 1.5
1.5 1. neé% 1.0 0 1. 0 0 1. 1.0, ,F gwlien S0g(r
1.0 1.6 T y%ﬁ;';\ép?ﬁgpg&két? —0 12]00 Sr-¢ leu 2.1'?ow ‘.zl\%rc}ﬁgotrwe?zo! 0&2‘ (())5
0.5 0. EBaium sgipkate 5 0.5 i I|dRE coli i Nd58gept5®. 51605 b1 0.]350. 5/ 5.5 d. 5
0.5 Jﬂ:lﬁéhsg}&di%l&%éll( 3.0 3./.583. 01850 34@ 3.D1.8.0 3.0 Phghallagyan ne ¢ Grlan
0.5 0. Aerosd#ZOO% S5 OS0S bl ogen Bt e T T T

Flowlen AC-303° 1.0 1.0 1.0 1.0 1.0 1.0 1.0 1.0

Silicone antifoam —_— — — — — —_ — —

Mercaptotriazole 0.5 0.5 0.5 0.5 0.5 05 0.5 0.5

Silane coupling agent 0.5 0.5 0.5 0.5 0.5 0.5 0.5 0.5

Solvesso #150° 30 |30 {30 |30 (30 |30 {30 |30

Phthalocyanine Grin® 0.5 0.5 0.5 0.5 0.5 0.5 0.5 0.5

Heliogen Blau L7560° — — — —_ —_ — - —

Irga Light Gelb GS® — — — _ _ _ _ _

TEPIC-S® — — — 100 |100 |— — 10.0

YX-4000® 10.0 10.0 10.0 — — — 10.0 —




Irga Light CGelb G&S(r) - - - - - - - - TEPIGS(r) - - - 10.0 10.0 - - 10.0

YX-4000(r) 10.0 10.0 10.0 - - - 10.0 WD 03/048235 PCT/ EP02/ 13047 - 26-
Tabl e 1- 5wOanpas2asi ve exanple no. 9 10 11 12 13 14 15 16 PprReagpoz/asnadr di ng
to exanple 10 - - - - 30.0 - 30.0 - Resin according to exanple 13 45.0 - -
- - 30.0 30.0 Resin according to examge 14 - 45.0 - - - - - - Resin
according to exanple 15 - - 45.0 - - - - - Resin according to exanple 2 - -
- 15.0 15.0 15.0 - - Resin according to exanple 5 - - - 30.0 - - 15.0 15.0

Dipent§e[) thrityl hexaacrylate 5.0 5.0 5.0 5.0 5.0 5.0 5.0 5.0 |Irgacure
907(r)—?—%——2—150 2.02.02.02.02020 Irgacure 369(r) 3.0 3.0 3.0 3.0 3.0
3.0 3.0 3.0 Kayacure DETX-S(r) 0.05 0.05 0.05 0.05 0.05 0.05 0.05 0.05

ey acul CoRbmaie detpes Bo 7 16 0 TTfb 1 T4t 0 1P TR¥Acure BAE) O1% o
Tri met hydsil gocaginnte examplet§l qte 2. 0—2. 0 |2-0 2|-6- 2. 03200 2.0 2./@80.0Baf+um
L Pha bl Bolnlo 2, 0738 O)lo [, 0 k50 [P g e
1.0 1. Resﬁldcb@mﬁ@towﬂémf)leam -l= - zt\mrcapi_ot r azolg_0.5 0.5 0./5.0.5/0.5 Q.5
0.5 0. Sttane—cotuptin mt—6—1H05 505065085 0615—Sorvessd
#150( r Re?'”cﬁc?fé'”%t°c?x§“ﬂg?ﬂ.5o 30 30 3 0% th Tt ocyiani ne|6ri m{6~5 0[5 0. 5
0.5 0. Rélsnic@oréin@to@xarh@blzogen_m ap L75680(r) t150- |[150 - |t5.0 l{rga Hell bl gu
GS(r) FERH-CS(+) 10--6—10-0 1040
Resin according to example 5 — — _ 30.0 — —_ 15.0 156.0
Dipentaerythrityl hexaacrylate 5.0 5.0 5.0 5.0 5.0 5.0 5.0 5.0
Irgacure 907° 2.0 2.0 2.0 20 2.0 2.0 2.0 2.0
Irgacure 369° 3.0 3.0 3.0 3.0 3.0 3.0 3.0 3.0
Kayacure DETX-S® 0.05 0.05 0.05 0.05 0.05 0.05 0.05 0.05
Kayacure BMS® 1.0 1.0 1.0 1.0 1.0 1.0 1.0 1.0
Kayacure EPA® 0.2 0.2 0.2 0.2 0.2 0.2 0.2 0.2
Dicyandiamide 1.0 1.0 1.0 1.0 1.0 1.0 1.0 1.0
Trimethylolpropane triacrylate 20 20 2.0 20 20 20 20 2.0
Barium sulphate 15.0 15.0 156.0 15.0 156.0 15.0 15.0 15.0
Finely granulated talc 1.5 1.5 1.5 1.5 1.5 1.5 1.5 1.5
Aerosil #200° 1.0 1.0 1.0 1.0 1.0 1.0 1.0 1.0
Silicone antifoam — — — — — — _ _—
Mercaptotriazole 0.5 0.5 0.5 0.5 0.5 0.5 0.5 0.5
Silane coupling agent 0.5 0.5 0.5 0.5 0.5 0.5 05 05
Solvesso #150° 30 |30 |30 |30 |30 |30 (30 |30
Phthalocyanine Grin® 0.5 0.5 0.5 0.5 0.5 0.5 0.5 0.5
Heliogen Blau L7560° — — — — —_ _ _ —
Irga Hellblau GS°® — = = = = = = =
TEPIC-S® — — — 100 (100 |— — 10.0
YX-4000® 100 [100 [100 |— — — 100 |—




YX-4000(r) 10.0 10.0 10.0 - - - 10.0 WD 03/048235 PCT/ EPO2/ 13047 -27-
Tabl e 1-6 Conparative exanple no. 17 18 19 20 21 22 23 24 Resin according

to exanplwod348235 10.0 - - - - Resin according to exanpl eCa/EPb2/3045. 0 -
10.0 10.0 10.0 10.0 10.0 Resin according to exanple 10 - - 45.0 - 20.0
25.0 - - Resin according to exanple 11y7_- - - - - 25.0 - Resin according
to exanple 12 - - - - - - - 250 Resin according to exanple 13 20.0 - -

250150100100100 Rubber particles 8.0 8.0 8.0 - - - - -
D|pent thrltyl hexaacrylate 5.0 5.0 5.0 5.0 5.0 5.0 5.0 5.0 |Irgacure

907(r) 60 2.02.02.02.020 20 | rgacure 369(r) 3.0 3. 0 3 0 3.0 3.0
3.0 3. Kayacure DETX-S(r) 0. 05 0.05 0.05 0. 05 0 0500 Q.05
Kayacuf @orﬁbﬁétl\)eéx%ple fo.l.0 (170 1/081.(Q192.0 2@ HKaacu ZQEPAQB) 0 2 0.

0.2 0.7 R ac%réméitoze{( » 2L)i dyandi am de [IT.0 I 4%)0; g I.0 -0 10 I"0[ 1.0

Trimeth prop |acrvl fe2 0201202 02 Q0 P 0 210" Barium
sul pha_lge;s]rgac?orflhﬁq @,ej‘?n@e,% g288. 0/ 450 0 159A EB)(D ) ﬁ?\.naal (1031 gngbgt ?ﬁ,\aafl g
L0 L FOMEHEe RGP 10 1 01,0 [£8 110 1.0AA% | diticoke |
ant i f oaResin accordmgtoexample 1|VEI' C_a.pt ofriazdle 0.5 0.5(0.5 0/5 0.5 2605 0.5 0./5
Si | anereoupH-ng ernt—>o- 1506565656 6-5160-5Ppolvegso#tp6{+)3. 0
3.0 3. DR%S"UaCSOfg'"@ OGXQ“Uesﬂo —Pht hatocydnine Gin(ry 0.590.5|6-5 0|%-®. 5
0.5 0. R&rﬁacc&'@uné\@%&nﬁg a4 Léﬁgog )1:”' NERRE 15br 9qdiel llhbau Fld) |- -
Rubber particles 8.0 8.0 8.0 — — —_ —_ _—
Dipentaerythrityl hexaacrylate 5.0 5.0 5.0 5.0 5.0 5.0 5.0 5.0
Irgacure 907° 2.0 2.0 2.0 2.0 2.0 2.0 2.0 20
Irgacure 369° 3.0 3.0 3.0 3.0 3.0 3.0 3.0 3.0
Kayacure DETX-S® 0.05 0.05 0.05 0.05 0.05 0.05 0.05 0.05
Kayacure BMS® 1.0 1.0 1.0 1.0 1.0 1.0 1.0 1.0
Kayacure EPA® 0.2 0.2 0.2 0.2 0.2 0.2 0.2 0.2
Dicyandiamide 1.0 1.0 1.0 1.0 1.0 1.0 1.0 1.0
Trimethylolpropane triacrylate 2.0 20 20 20 20 20 20 20
Barium sulphate 15.0 15.0 15.0 15.0 15.0 156.0 15.0 15.0
Finely granulated talc 1.5 1.5 1.5 1.5 1.5 1.5 1.5 1.5
Aerosil #200° 1.0 1.0 1.0 1.0 1.0 1.0 1.0 1.0
Flowlen AC-303° 1.0 1.0 1.0 1.0 1.0 1.0 1.0 1.0

Silicone antifoam — _ - —_— - _ _ _

Mercaptotriazole 0.5 0.5 0.5 0.5 0.5 0.5 0.5 0.5
Silane coupling agent 0.5 0.5 0.5 0.5 0.5 0.5 0.5 0.5
Solvesso #150° 3.0 3.0 3.0 3.0 3.0 3.0 3.0 3.0
Phthalocyanine Griin® 0.5 0.5 0.5 0.5 0.5 0.5 0.5 0.5

Heliogen Blau L7560° — — _ _ _ _ _ _

Irga Hellblau GS® — — — — — — — —
TEPIC-S® _ — — 100 [100 |— _ 10.0
YX-4000° 100 [100 |100 |_— _ _ 100 |_—




YX-4000(r) 10.0 10.0 10.0 - - - 10.0 WO 03/048235 PCT/ EP02/ 13047 -28-
Flexibility test Each formulation is exposed through a photonask to

ul t ravi ol wo 3ioggz8s at a wavel ength of 365 nm and in a dosecCafEPARD304D0

mJ/ cn?2 (measured using an integral actinometer produced by OGak Sei sakusho
AG . The devel opnent is carried out wjgL a weakly aqueous al kal i ne

devel oping solution for 60 seconds under a spray pressure of 2 kg/cnR. The
pattern thus obtained is based in an Erichsen tester and treated by the
met hod described in JI S/K5400. A steel ball is pressed against the back of
the te&iexlilyiest hardened filmof a cured resin on a surface of a steel

pl at e) EakR f@hfifitioh & S@bsEdMHrO RN £photdinaéieto UltRevidetaRBttea HaddItRe of S6Bhmed
to forma tear and to detach ,the filmis nmeasured. Resistance to hot/cold

cycl es 2Badhardnspaf @PP&HO.@J/émpé@easww 45ig% 28 piearah Aelinomeler, prodEgath Py Oaki ght
at a WeeRlaRIHOAQS. THESd&VBIopAitht iid carriEld Dat Q/fth 2WediN a gﬂé&ﬁalkm%%v@@pirhél ng

an integral actinoneter produced by Oak  Sei sakusho The devel opment IS
carri e§obtien {or €A sgeqnssiundeny, ﬁBr@Mé”%ﬁsH'@l qfr?é%@ve|T6§|pﬁ§emstbv%9btawefi & based

secondsn YREREhSRN IS tEYarlS BS5ied By He ethBd 8B%ribé8eh deneiped st&s balb@a}fr@séeﬁ
placed in an apparatus for tenperature change. The tenperature is changed

al t er na8@in§t the Sack githedest bearichardesed el %Pﬂﬁeé rein Rg ahedrtacaiohadteeh p@é@h

case f@f offar 8 Betb@s theﬂé@t E@f ¥Cdr@ssh?e 4i88fce Yéh%ﬂe& W& férRNR SR tdntao Gaafege
from-55C to 125C (or is conplete. The formation of new tears is
checkedhefiltnds ”@@SW?QJ es If a tear is found, the test is terninated.

Moi sture resistance Exposure is effected through a photomask to ultraviol et
light at a wavelength of 365 min a dose of 200-400 mJ/cn2 (measured using
an int Bﬁﬁ@ﬁﬁ.ﬁiﬁﬁ&ﬂ@e@_\ﬁoduced by Oak Seisakusho AG) and the sanple thus
exposegaih fdl‘ﬁfﬁﬁatléﬁ |sae>$p%§éd @P&Fdi’\ gﬁm&%ﬁ% !o%ﬁtraﬂh&@%hﬁétea wBVéP@H{ﬁI‘?Gf 55 nm

exposing a sanple at dose of” 200- 750 mi/ cn® he "t est board s devel oped

in a wedHn g %a&ﬁ@@oeﬂofédﬂﬂlﬁ@ dmeasued Hgnganumesralfa@tmcmetgewﬁeee%h)d@raka

spray Ri-RaRidH AG). ﬁekgé\@%mem‘?s g5vied epedith %Syvegl@?%gué&ssélf?élﬁg dd¥eRping
pressure cooker for 200 hours at a tenperaturge 1 C under a pressure

of 2 aSAbYehir 69 saeands Under AFPRRY Bresseul 2Hekreal he develepad testrheiard splasedt he

pr ot ecm & abbardiub FordBRHERAUNI PEAGd. YnBNemb&atUrE RiéHangad eu@rﬁeeﬁﬁ% agperdi ng

F{’%wmh’ SRRk e Y R b AR R gl
125 C, the temperature being maintained in each case for 15 mlnutes 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.

Moisture resistance

Exposure is effected through a photomask to ultraviolet light at a wavelength of 365 um in a
dose of 200-400 mJ/cm® (measured using an integral actinometer produced by Oak
Seisakusho AG) and the sample thus exposed is used as a test board. Comparative pieces are
produced by exposing a sample at a dose of 200-750 mJ/cm?. The test board is developed in a
weakly aqueous alkaline developing solution for 60 seconds under a spray pressure of
2 kg/cmz. The developed test board is stored in a pressure cooker for 200 hours at a
temperature of 121°C under a pressure of 2 atmospheres and a humidity of 100%. Thereafter,
the condition of the protective film is checked visually and the resuits are assessed according to

the following criteria:



-29- Q no change observable R a slight change on the surface is
observable S: a substantial change on the surface is observable T: the
protecti vwofosloms23s torn of f. Tack / Dryness The conpositi ®aTiEPoapptied to a
test board and dried at 80C for 20 mnutes in a hot air «circulation oven.
A finger is then pressed vigorously inip the surface in order to
investigate the state of the adhesion. The result is assessed according to
the following criteria: Q neither tack nor fingerprint observable R

slight tack and a fingerprint observable on the surface S: considerable
tack afH FPﬁB@?Qﬁ?Wr‘fgﬁB?ervabl e on the surface T: the coating is very

t acky. RPhatshgtuhahde/bi lhetstishcdrdbserRableboard i s exposed to ultraviol et
l'i ght %t_ a wavel en%th of 365 ng%an.d in a dose of 300 ml)/cn2, 400 ml/cn®

and 456 n#/SURPIENTS Ch2RALQN 1B SHERGRYS SRS¢MERGr al actinometer (Cak  Sei sakosho
AGQ) ). At @ie proRcBRVRMIPIRALIW th a weakly al kaline aqueous solution for 60
seconds under a gentle spray pressure of 2 kg/cn2, the state of the film
thus forned is checked visually and assessed according to the follow ng
criteritack rypesghange observable R slight change observable S: slight
change_of surface observable T: the filmis torn off. Devel opment test The
test bABELAPIsitiap s cpPiRd ki goledl RO 5k deth ek §0t e Jor B%a['F"ﬂuieﬁr'BL@tﬂ‘oh ar

phot omgsdyidtdon dleh! A¥ingéras thdropresserVigroasyHE N &lirfacefin 3Rfer NndBstigate edose
of 200-400 mJ/cn(err) (neasured wusing an_integral actinoneter (Qak

Sei sak§@tRofaby pdhesion. Jue FesHids aesepactacaenting to bR fRllewing qrderiazf f ect ed using a
dose of 200-750 mJ/cnR. The devel opnent is carried out in a weakly al kaline

aqueous_sol ution under a spray pressure of 2 kg/cn2 for a period of 20, 40
or 60 $bchaither tagknor figgsrpaNtePeyableCT/ EP02/ 13047 - 30 the devel opnent, the

r enovak: ofjdH Lk PURPHREAY Sbseratilgs lecbuvbssial | y and assessed

S: considerable tack and fingerprint observable on the surface

T: the coating is very tacky.

Photosensitivity test

Each test board is exposed to ultraviolet light at a wavelength of 365 nm and in a dose of
300 mJ/cm?, 400 mJ/cm? and 450 mJ/cm?® (measured using an integral actinometer (Oak
Seisakosho AG)). After the development with a weakly alkaline aqueous solution for
60 seconds under a gentle spray pressure of 2 kg/cm?, the state of the film thus formed is

checked visually and assessed according to the following criteria:

no change observable
slight change observable
slight change of surface observable

2RO

the film is torn off.

Development test

The 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/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/cm2 for a period of 20, 40 or 60 seconds. After



according to the followng criteria: Q conplete devel opnent was achi eved
R a thin layer of undevel oped material remains on the surface S

undevel opwo oomisess al is distributed over the entire test poargPo2/13045carcely
any devel opnment was achi eved. Adhesion test (according to DIN 53151) The
test board is exposed through a photonggk to ultraviolet light at a

wavel ength of 365 nm and in a dose of 200-400 mJ/cn2 (neasured using an
integral actinonmeter (Qak Seisakosho AG). In the conparative exanpl es,
exposure is effected at a dose of from 200 to 750 mi/cnR. The devel opnent
i s car thedevelormenth the vemrygl off e PRexPREek daKeT I dherkad isyaly and Asspssed

Pr essUlRcorl@ing4o ¥ ik @Eriteriger i od of 60 seconds. The devel oped test boards
are postcureg under various conditions. Each test board thus obtained is
subj ected to a crosshatch test and subjected to a peel test with a

cel | opkaneopdhes hdridpaiit whbachiegdd boards are then checked visually and the
result is assessed according to the following criteria: Q 100/100 no

peel i ndk:ogdbinJaysr of mdeyebpsgma&rlagmwmgsvﬁa%e crosshatch lines S:

50/ 100 ¢ 0 |, 304 D ARARER & @SiRBSaDVdr thQeAR? b8 baAfil00 weak adhesi on.

Penci| _hardness test The same test board used in the adhesion test is

subj ectled searcalyRay daedeprpenfwas\achig¥edret hod of JI SK5400 under a | oad of 1
kg. Acid resistance test The sane test board which is used in the adhesion
test is placed in a 10% (VN) aqueous sul phuric acid solution at 20C for 30
m nut eddhgsien test (Bocardingita k¥l 5345 Hssessed on the basis of the peeling and

of the TRdNes Ward WRB34 ﬁ@&%hp h k& tifrayiort nighe: t%%&x{ge?é}@ﬂn 8PS MRb! e
R slight _cﬁangé Iobs@r v% e S, %gngggééa_ﬁ)e rg}qgngelg ot?serva I'e™T: s%i{i ng
of t he anfl|imanioseznf| 200AQ8F Mism” t(measiredhusingzan istagral astinameter (Qak Seisekesinl e.
Al kal i s iR tNESnp&afive examples, exposure is effected at a dose of from 200 to 750 mJ/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:

100/100 no peeling observable _
100/100 slight peeling in the crosshatch lines
50/100 to 90/100 moderate adhesion

0/100 to 50/100 weak adhesion.
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Pencil hardness test

The same test board used in the adhesion test is subjected to a hardness test by the method of
JISK5400 under a load of 1 kg.

Acid resistance test

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:



The test and the assessnent are carried out anal ogously to the acid

resi stance test, except that the aqueous sul phuric acid solution is

repl aced Wy 03/04£236 by wei ght aqueous NaOH sol ution. Sol ve®CTrEPS2/si0ance t est
The test and the assessnent are carried out anal ogously to the acid

resi stance test, except that the aquegus sul phuric acid is replaced by
acetone. Metallization stability test The plating solution used is

Aot ol onex C (plating solution produced by Cellex Corp. USA). The test
board uysed is the sane as that used in the adhesion test. This is

met al | |Lbz AofchHANge RSP at a 1iquid tenperature of 30C and a current
denmtyaofshéh obsenaber to apply gold in a thickness of 1.5 m The

condi tion ilmis assessed under the sane criteria as for the acid

resi stéﬁcéoﬁ%%%rablg&ha@e Pksen@blence test According to the test methods
descri lyed swemd%smé&im of Pling@Htof BRafilth ass£ Ebsul of el \SseRAbleest 1S

i mrersed for seconds in a solder bath at 260C (once on one side and
three tines on the other side). The condition of the filmis then checked
accor diahiitresidtBfcesSt@8E Criteria as in the acid resistance test. Sol bond

K183 resistance test According to a test nethod described in Jl SC6481, the
test plTAedesi@ge thapessmenare saraed putan@loggyslds ks ackkiesistancadsst. £xgertdhaty o
secondshd Hqukob8s@BhuRAddid @élut?oms?répm@e b9"h 0% b§ WeRyhtBEueduB NAOH sdlBtforon t he
other side). The condition of the filmis then assessed according to the
sanme criteria as in the acid resistance test, K 183 (product of a-Metall
Co.) be&oR@nte8Rtamee fesh! Ux. WO 03/048235 PCT/ EP02/ 13047 -32- Insul ation
resistance test Using the conb-like test pattern B of | PC-B-25, a test
board il§epesad &he @ﬁ?&&m?ﬂ'{@f% greied gutaNAlqgoHslY 4a theracidyesistanee tesh axeent that

Accor diggadikolif SuibRSric 4B RIESasery dddkshel N | PC-SH-840B,  the insulation
resi stance under normal conditions and the insulation resistance in the

case of tenperature cycles of 25-65C, relative humdity of 90% at a DC

vol tagq,,éggu,zlaggng@lbn,ﬂ@gt 7 days are neasured. Insulation resistance under
hum d condit e conb-like test pattern B of | PC-B-25, a test

ng
board IT§eFﬂl%§'|58rsQH’t'9’hH§$d Fiﬁ?t@@rﬁ@( Cl@iating iselytomarodycachay gglf%sqcﬁﬁ Y4} Thehe
i nsul atdRhosNGtcli i@ B rfe BB AR LSEd # thd ddRBREH A thi®fs 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.

Solder resistance test

According to the test methods described in JISC6481, the test board used in the adhesion test
is immersed for 10 seconds in a solder bath at 260°C (once on one side and three times on the
other side). The condition of the film is then checked according to the same criteria as in the
acid resistance test.

Solbond K183 resistance test

According to a test method described in JISC6481, the test plate described in the case of the
adhesion test is immersed for 10 seconds in a solder bath at 260°C (once on one side and
three times on the other side). The condition of the film is then assessed according to the same

criteria as in the acid resistance test, K 183 (product of a-Metall Co.) being used as a flux.



25C, a relative humdity of 92% and a DC voltage of 50 volt in an oven.
Resolution The test board is prepared by exposing the pattern through a
phot omaskwD®30kg288vi ol et |ight at a wavel ength of 365 nmP(CiriEPeZ/spate rati o
of from25 ,umto 300 pn) at a dose of 200-400 mJ/cm(err), measured using
an integral actinonmeter (Oak Sei sakoshgy AG. The test board of the
conparative exanple is prepared by exposure to ultraviolet |light at a dose
of 200-750 mJ/cnR. After developnment in a weakly al kal i ne aqueous sol ution

under a spray pressure of 2 kg/cn2 for 60 seconds, the remaining lines in
t he exé@&ﬁ'—qémwed visual ly. Water absorption The test board is
prepar egingy thexeshbKe Qeﬁaﬁmbﬁm Bhdsfomhsazspfmte@magrdt@ prepardMi @Hdet theé @himeat a
wavel ength of 365 nmin dose of 2 %e measur ed usi

i nt egr &PNAQNSRFHi: BF ad@@ﬁ.‘R" &stsA0 tefrh@e{fpgﬁ deseringddr "?ﬁeSH 8408,

conpar ad M@ul@ﬁ@'ﬂfésﬁstar&emrﬁi@ﬁhéﬁnéﬂboﬁd@@@érﬁj tr@ .nsuétroahwe@is&tncé ikle &dsedordose
of 200-750 mi/cnR. Afte al kal i ne aaueous sol uti on

under éeramrawr%rs&%wfe?%%@ k"d%’ﬁd‘%ﬁ"ty @@Os/eebﬁ&qu'wéetoéé O ygthfQf 4 #)s
obt ai nggb ineagregcured at 150C for 60 mnutes. A ceramic test board is
prepared under the sanme conditions as in the adhesion test. The test board
is stored at 85C and a relative humdity of 90% for 120 hours, and the

changesndulhtibh PeMethfde @HEP hidhidtdnatiens t hen nmeasured. Sensitivity A film of
a sanple 1Ts expose at a wavel ength of 365 nmand in a

[ 1s exposed to ultraviolet T1ght
dose ofUsingoleAEbrlire: Hist EALEEUR @ IRSTBTE5arA TRt A9REI SabiepASHoInder (o game
Sei Sak‘ééﬁ@tl(ﬁ@és AltAe GBRESIONA88/THE SrstiatiBR bofifiarslat84ieasurd Stay Rineestuleor

weakly al kaline aqueous solution under a spray pressure of 2 kg/cn2 for 60
second<2 Q& efative bugnidjtyoh gaernd & He vpltag of S0RE Ek@RIOVE s ual | y. The phot omask
used is a Step- Tablet, produced by Stoffer Co.. In the case of the test
boar ds thus obtai ned, the tack/dryness after drying, the photosensitivity,
t he deleselgfion | jty (condl tion of the filmafter devel opnent), flexibility
af ter finpabstGdatde pr P iﬁqré’d Wéxﬁsﬁﬁ'thé biite A4RBE410 phBRNHRSS umfavbté?l@ﬂt'ama

acid resistance, resi st vent esl stance, net I'1zalion

st abi | wayeleggihdé B6ham (ine/spapedatieof ffcrrn>25 et 304okat a dead oft208r00g8d/eMance,
i nsul aHéé@uFe%Sb%gnsﬁ i F%.ﬂ dm%]ﬂef‘eﬁm(@atk' BBRakdFRO MY g@e Wat Q{?lard"tb?ofhgt' on

and sensitivity are asse e results are sunmari z in
t est b&amgarative exmpl@oﬁp@rpateid\m PLBYE O Aliteavielgh dalkicat & dossoof rﬁ@pdrﬁ@ nad/ame t he

sur f ace@f abifodrisHt i a WRSkly alkaline aqueous solution under a spray pressure of 2 kg/cm? for
60 seconds, the remaining lines in the exposed part are checked visually.

Water absorption

The test board is prepared by exposing a sample through a photomask to ultraviolet light at a
wavelength of 365 nm in a dose of 200-400 mJ/cm’ (measured using an integral actinometer
(Oak Seisakosho AG)). The test board of the comparative example is prepared by exposure to
ultraviolet light in a dose of 200-750 mJ/cm?.

After development in a weakly alkaline aqueous solution under a spray pressure of 2 kg/cm? for
60 seconds, the test board thus obtained is postcured at 150°C for 60 minutes. A ceramic test
board is prepared under the same conditions as in the adhesion test. The test board is stored at
85°C and a relative humidity of 90% for 120 hours, and the changes in the water absorption are

then measured.

A film of a sample is exposed 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)) and then



damaged and the characteristic properties cannot be conpared with those
exposed at 300 mJ/cnR. Conparison of the characteristic properties Table
2-1 Exanpwe olo482352 3 4 5 6 7 8 Flexibility 2.0 1.8 2.5 PCI/ERPIH1H48 7.6
7.4 Cold/hot cycle resistance (-55 - 126 130 135 1000 1000 1500 1600 1800
125C) 15 mnutes Moisture resistance 35 S RR Q Q Q Tack-dryness QQQR
SRR Q Photosensitivity QQQQQQS Q Developability QQRRRQQS
Adhesion Q QR R QQQQ Pencil hardness 6H 6H 6H 5H 4H 5H 5H 5H Acid

oot ot JRUGORBAICAIRRY RIRingapay, SoLEN Liderr IPCPEIE & 8T B der
resi st 06ecédde Até? the QelIGpmERNKOine & cHeakebviSudlly K SdrilsR udedssh Btemn

resi st e 5.06.57.55.0.4.0 9.0 8.5, 8. hum d condi tions) x 12 Q
et aiABEt PRI Soffirdo B Cetehal 1 et oot abAed 0B 1o e sBos
108 102ftdO8ryiHg9 theTphstbserR)tivity tHs/de4888abilRcT¢drdRidh I6IAAd film %‘HeEXJ@V@b@néJQ%, 12
345 3 7 ﬁ I?es(%.l ution US é%?S a%,"'i/ 75 ES/.?S 25/ 75 25/ 50 25/50 25/25 25/ 25
vat er  ABMBIFYaMeR Thakcying. gotd/hpt stapiliyy, pdbesion, Rardness gf| the filp, pcid FeigtaRes. o
10 11 %Lkall 3rekibtabize L Golvent 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 example are exposed at 750 mJ/cm? since the surface of the resist was
damaged and the characteristic properties cannot be compared with those exposed at

300 mJ/em?,
Comparison of the characteristic properties

Table 2-1

Example No. 1 2 3 4 5 6 7 8
Flexibility 2.0 1.8 2.5 5.0 54 5.8 7.6 7.4

Cold/hot cycle resistance (-55- | 126 130 135 1000 |1000 (1500 |[1600 1800
125°C) 15 minutes

Moisture resistance

Tack-dryness

Photosensitivity

Developability
Adhesion

Pencil hardness

OO0 |O|W»
[oNNoRNoRNS RN
D|lV|IO(X|
O|IA|O|N|D
O|IO|O|A|O
[sRESRECHIPRES)
PIV|IO|I0|O

D

H 5H

2]
I
[22]
T
[22]
I
[4)]

H H

[4)]
[9))]

H

Acid resistance

Alkali resistance

Solvent resistance

Metallization stability

Solder resistance
KENKO resistance

AR AR AR A EsREsAE )
QIO|IO|0|0|0|0
OlOo |00 |0|00
POIOIO|D|(O|O
Cloloip|A|(O|O
X IOILIO]|D|O]|O

o

Insulation resistance
(humid conditions) x 10" Q

Insulation resistance under humid
conditions {(measured in
moisture)

108 10° 10° 10°

-—
o
©
-
o
C)
—_
[e]
C)
—
o
C)




Flexibility 7.0 7.0 7.0 4.0 4.0 4.0 6.0 6.0 Cold/hot cycle resistance (-55
- 1800 1800 1800 350 500 400 1600 1800 125C) 15 m nutes Mbisture

resi stancwo@3@EPBR R R Q Q Tack-dryness Q QQ Q Q Q Q Q rermroyesgiti vity
RQQQQQQQ Developability a QQQQQQQ Adhesion QQQQQQQQ
Penci| hardness 5H 5H 5H 6H 6H 6H 5H 544 . Acid resistance QQQQQQQQ
Alkali resistance QQQQQQQQ Solvent resistance QQQQQQQAQ

Metallization stability QQQQQQQQ Sol der resi stance QQQQQQQQ
KENKO resistance Q. QQQ Q Q lnsulation resj ance 9 5 8 .0

~

f’_’/O

7.5 8. (Bxantple Noum 'd conditidns) x|2012 [82 I ns4l ati|én re>6stam7e un:&r hu 1 d
condit ared in 109 T g 8 I'g
L e A ) O = P o b P < e A s

5
absor pfWater absorptio8 1.2 0.9 106 0. 8044 |0.75 Thdl e [233 Ekhapl @ 1R0. 17218 |19
t

20 21 22 23 24 Flexibili y7.07.05.04.53.07.07.07.0 Col d/ hot cycle
resi stance (-55 - 2000 2000 400 450 400 1600 1800 2000 125C) 15 m nutes
Moi st uie| |r 9255 stance Q QR R R Q Q Q W 03/048235 PCT/ EP02/ 13047 -35
Exanpl 7 18 19 20 21 22 23 24 Tack-dryness QQQQQQQQ
Example No. 9 10 11 12 13 14 15 16
Flexibility 7.0 7.0 7.0 4.0 4.0 4.0 6.0 6.0
Cold/hot cycle resistance (-55- | 1800 |1800 |1800 |350 500 400 1600 |1800
125°C) 15 minutes
Moisture resistance Q Q Q R R R Q Q
Tack-dryness Q Q Q Q Q Q Q Q
Photosensitivity R Q Q Q Q Q Q Q
Developability Q Q Q Q Q Q Q Q
Adhesion Q Q Q Q Q Q Q Q
Pencil hardness 5H 5H 5H 6H 6H 6H 5H 5H
Acid resistance Q Q Q Q Q Q Q Q
Alkali resistance Q Q Q Q Q Q Q Q
Solvent resistance Q Q Q Q Q Q Q Q
Metallization stability Q Q Q Q Q Q Q Q
Solder resistance Q Q Q Q Q Q Q Q
KENKO resistance Q Q Q Q Q Q Q Q
Insulation resistance 9.5 8.0 9.0 6.5 7.0 7.5 8.0 9.0
(humid conditions) x 10'* Q
Insulation resistance under humid
conditions (measured in 10° 10° 10° 10° 10° 10° 10° 10®
moisture)
Resolution L/S 25/25 |25/25 |25/50 |25/75 |[25/50 |25/75 |25/50 |25/50
Water absorption 1.2 1.3 1.2 0.9 1.0 0.8 1.4 1.5
Table 2-3
Example No. 17 18 19 20 21 22 23 24
Flexibility 7.0 7.0 5.0 45 5.0 7.0 7.0 7.0

Cold/hot cycle resistance (-55- | 2000 | 2000 |400 450 400 1600 [1800 |2000
125°C) 15 minutes

Moisture resistance Q Q R R R Q Q Q




ensitivity RQQQQQQQ Developability QQQ QQQQQ Adhesion
QQQQQ Pencil hardness 5H 5H 6H 6H 5H 5H 5H 5H Acid resistance Q
Q vQ@o4saBkal i resistance Q QQ Q Q Q Q Q Sol vent poagiret/asvae Q Q Q
QQ Mtallization stability QQQQQQQ Q Solder resistance Q Q Q
QQ Flux resistance QQ ' QQ Q4.0 Q Insulation resistance 7.5 8.0
5,06.57.0 8.0 (humd conditions) x 1012 S2 Insul ation resistance
um d conditions (nmeasured in 109 109 108 108 109 109 109 109
) Resolution US 25/ 50 25/5Q 25/ 75 25/5Q 25/ 75 25/ 50 25/5Q 25/50
Hbemmbe Non 1.3 1.2 1.010.8 {118 1./291. 3|20 2 |Pabl e|Z2 4 (@Bpar 24 ve
34506 7 8 Fex| QI TTTy 0.97Q.95 8 Il 1.3 576.10
eralépdrfyﬁﬂs{c'c' stance (-55 50—66 ""3811n 00300404 leZE" 15
Photsisensifiviy r esi st ance |8 S S| S RR R Qack-|@ ynes@ Q QO R SfSQ R|Q
ajﬁ,blbbébr"ty QQ QR SRR Q |@evellgpabi |ty S5 S QQR R|@ S Aghesi|on
R R r( PCIIbi I hd.l IS S 51 6H r‘H 6I { GH 6I f Gi_lL 6 I'-\L.I d I'€5 Dt aitge R
HEeHOR Al kali resistidhce RR&RR@QR &l vep? red%tant® R R R
Pencil Mdedrebs | zat i on stalHl it ysHR R{BHR R|6M R R5H 5H 5H 5H
Acid resistance Q Q Q Q Q Q Q Q
Alkali resistance Q Q Q Q Q Q Q Q
Solvent resistance Q Q Q Q Q Q Q Q
Metallization stability Q Q Q Q Q Q Q Q
Solder resistance Q Q Q Q Q Q Q Q
Flux resistance Q Q Q Q Q Q Q Q
Insulation resistance 7.5 8.0 5.0 6.0 5.0 6.5 7.0 8.0
(humid conditions) x 10'2 Q
Insulation resistance under humid
conditions (measured in 10° 10° 108 10° 10° 10° 10° 10°
moisture)
Resolution L/S 25/50 |25/50 |25/75 |[25/50 |25/75 |25/50 |[25/50 |25/50
Water absorption 13 1.2 1.0 0.8 1.0 1.2 13 1.2
Table 2-4
Comparative example No. 1 2 3 4 5 6 7 8
Flexibilty 0.9 0.95 08 1.2 1.3 6.0 6.5 6.0
Cold/hot cycle resistance (-55 - 60 66 65 100 110 600 300 400
125°C) 15 minutes
Moisture resistance S S S S S R R R
Tack-dryness Q Q Q R S Q R Q
Photosensitivity Q Q Q R S R R Q
Developability S S S R R R Q S
Adhesion R R R R R R R R
Pencil hardness 6H 6H 6H 6H 6H 6H 6H 6H
Acid resistance R R R R R R R R
Alkali resistance R R R R R R R R
Solvent resistance R R R R S R S R
Metallization stability R R R R R R R R
Solder resistance R R R R R R R R




Sol der resistance RRRRRR
3

R R WO 03/ 048235 PCT/ EPO2/ 13047 -36
Conparative exanple No. 1 2 4 5 8 Flux resistance RRRSTRRR
| nsul at i oworcepmsance 8.2 8.4 8.3 6.5 6.5 6.7 7.4 (hweordronmditi ons) X
1012 S2 Insul ation resistance unde um d conditions (neasured in 108 108
108 108 108 109 109 109 noisture) Resgfution US 25/75 25/75 25/ 75 25/75
25/ 50 25/50 25/25 25/25 Water absorption 0.5 0.6 0.7 1.2 1.3 1.2 1.2 1.3
Tabl e 2-5 Conparative exanple No. 9 10 11 12 13 14 15 16 Flexibility 6.0
5.56.2 25232762860 Coldhot cycle resistance (-55 - 450 300 4Q0
300 30[C@BParat® @eMpIEREC) 13 ninl? es NBi stufé regbstante R R7R R BBR R|R
Tack- dryne R R RRRR K, Phof@sengifi Vi R R R RRKRR
Devel o %‘.%rﬁa?& 5 RRRRRBR_ Afesi r.rFftQ dBH R B0 QR perdll hifdneds
5H 6H HreuBttiobiesSaN&H HH  Aci|@2r es|&4ang83Q QER R6A Q (B:5A KAlI7i re&#stdnce
Q 0 Q Phanidecondiongx| Vet redistante RRR QO Q R|R Mtallization
st abi | | halidibideSsBneR Rd& Hemigdol der | resistancelR R R Q Q Q R R| Fl ux
resi st pjondtids nQs@e@ilR R 1 naofd at | md r gadSt ahmd 7.|00%. 3| ©°6 946° 8. M1B. 0 (8.5
8.4 (pmeistdrerondi ti ons) x 1Q12 S2|Insuljati on|resi gtance|under| hum ¢d

6 7
7.2
r h

Resolution L/S 25/75 |25/75 |[25/75 |25/75 |25/50 |25/50 |[25/25 |25/25
Water absorption 0.5 0.6 0.7 1.2 1.3 1.2 1.2 1.3
Table 2-5

Comparative example No. 9 10 11 12 13 14 15 16
Flexibility 6.0 5.5 6.2 25 23 27 6.2 6.0

Cold/hot cycle resistance (-55- | 450 300 400 300 300 350 450 400
125°C) 15 minutes

Moisture resistance R R R R R R R R
Tack-dryness R R R R R R R R
Photosensitivity R R R R R R R R
Developability R R R R R R R R
Adhesion Q Q Q R R Q Q Q
Pencil hardness 5H 6H 5H 6H 6H S5H S5H 5H
Acid resistance Q Q Q R R Q Q Q
Alkali resistance Q Q Q Q Q Q Q Q
Solvent resistance R R R Q Q Q R R
Metallization stability Q Q Q R R R Q Q
Solder resistance R R R Q Q Q R R
Flux resistance R R Q Q Q R R
Insulation resistance 7.0 7.3 6.6 9.5 8.0 8.0 8.5 8.4
(humid conditions) x 102 Q

Insulation resistance under humid

conditions (measured in 10° 10° 10° 10® 10° 10° 10° 10°
moisture)

Resolution L/S 25/25 |25/25 |25/50 |25/75 |25/50 |[25/75 |25/50 |25/50
Water absorption 1.2 1.3 1.2 0.9 1.0 0.8 14 1.5




conditions (nmeasured in 109 109 109 108 108 108 108 108 noi sture)

Resol ution US 25/25 25/25 25/50 25/ 75 25/50 25/75 25/50 25/50 Water
absorpti owob3®4s38 1.2 0.9 1.0 0.8 1.4 1.5 WD 03/ 048235 PETTERPO2AH3ID47

-37- Table 2-6 Conparative exanple No. 17 18 19 20 21 22 23 24 Flexibility
6.0 4.06.0 2.53.06.06.06.0 Cold/#at cycle resistance (-55 - 400 400
200 250 200 400 400 500 125C) 15 mnutes Miisture resistance RRRRRRR
R Tack-dryness QR R QQQ QQ Photosensitivity QRRQQQQQ
Developability QQQQQQQQ Adhesion QQQQQQQQ Pencil hardness
5H 5H &ERS%' —3SH 5H 5H 5H Acid resistance QQQ QQ Q QQ Alkali resistance
QQOQQOQQQQ Solvent resistance QQQQQQQQ Mtallization

st abi | Q 9qlder si gt.gnce Q Q.0 Q ‘#E QI .kl uX
resi st m‘n%‘g %(?%iw}g Q PJ Q Jq sul :xqfnn 1r:‘1:§ci s @I’H‘P ';('2 5 Fzg 29 g 5
7.0 8. [Fle)(bhutm @.0condi ti ons) ¥.010126.62 |[{@sul af3.0n r|€éd st ghee ybder humi d

A e T Rl

absor ppHHoer—3--3—3 - 2—WB-031G4
- 38- Moisture resistance
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Acid resistance

Alkali resistance

Solvent resistance

Metallization stability

Solder resistance

Flux resistance
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IO |D|O|OL
OO0 |ID|(LIO|O
oplo|0(0|0|0
Q|0 |L|O |0
NIo|o|0|O|O0|O
X IODIOiL[IL|O|O

Insulation resistance
(humid conditions) x 102 Q

Insulation resistance under humid
conditions (measured in 10° 10° 10® 10® 10° 10° 10° 10°
moisture)

Resolution L/S 25/50 |25/50 |25/75 [25/50 |[25/75 |25/50 |[25/50 |25/50
Water absorption 1.3 1.2 1.0 0.8 1.0 1.2 1.3 1.2




WHAT IS CLAIMED IS: 1. A resin conposition conprising (1) an at |east

bi functi onal prepolynmer (A) curable under the action of heat, (2) a

t el echel iwoaasgesrer and (3) a particul ate material havi ngcarepet/a®spneri c
core and a thernoplastic shell. 2. A resin conposition which additionally
conprises a photocurable prepolyner (Bjg. 3. A resin conposition according
to claim2, which additionally conprises a photopol ynerization initiator.
4. A resin conposition according to any one of the preceding clains, which
addi ti gnal | conpri ses an epoxide curing agent. 5. A resin conposition
accor div\ﬁ"g'ATis&%‘Mﬁ@ I8f the preceding clainms, which additionally conprises
fillers. 6. A resin conposition according to any one of the preceding
clainms, in which the prepolymer curable by the action of heat is selected
fr om t HeAGeHtFOPBPSIIQN ¢SSt he epoxy compounds, the pol ycar bonates, the
met hyl of )-foftédsh bithdiiesdl Prepolyier i(RPE ana LRGerandl abdd dPpkycar bodi i m des. 7. A
resin conposition according to any one of the preceding clains, in which

t he t el@chtelackelicalasiemaeandcont ai ns a hetero atom 8. A resin conposition
accor dig)% paHidilite e hbliRg Bh @ERBINMicofd AR a tHermbBpissticddient el echelic

el astonmer has the formula 1" H3 H3C s h OH (l) in which g is a nunber from
1 to 20 and h a nunmber from1l to 400. WO 03/048235 PCT/ EP02/13047 -39 9. A
resin QORREsh thBodisARRIbR Sadiforilly caBises 4 ARidtipAREbRBoGHAI B, [ n whi ch
the shell of the particulate material having a core and shell” has the sane
structure as the telechelic elastoner. 10. A resin conposition according
to any30R%eh chRfoficSboRind ot 2, WhichdehlichBy R k64 L BhetopBRiRfiidilon

havi ng a core and shell has "a core conprising a‘'silicone resin and shell
conpri §lt@%ran acrylate resin. 11. A resin conposition according to any one
of the preceding clains, in which the weight ratio of the telechelic

el astoners to the particulate material having a core and shell in the resin
conposit iPoresin qormesition acgoming to any one of the preceding claims, which additionally

comprises an epoxide curing agent.

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

6. A resin composition according to any one of the preceding claims, in which the prepolymer
curable by the action of heat is selected from the group consisting of the epoxy compounds, the

polycarbonates, the methylol-containing resins, the isocyanates and the polycarbodiimides.

7. A resin composition according to any one of the preceding claims, in which the telechelic

elastomer contains a hetero atom.

8. A resin composition according to any one of the preceding claims, in which the telechelic

elastomer has the formula |

OH |
H,C g h 0

in which g is a number from 1 to 20 and h a number from 1 to 400.



12. A resin conposition in which the photocurable prepolyner is a conpound
of the formula RIO RI11 R12 a b COOO O HOO TCH3 RRI O OR in
whi ch R1 we dapds29gen or a nethyl group; R2 is a dival ent a@drmra/iim47
saturated hydrocarbon group having 1-14 carbon atons, R10, R11 and R12,

| ndependent|ly of one another, are hydrggen or a nethyl group, Zis a
direct bond or a divalent cycloal kane having 5 to 10 carbon atons, a is a
nunber from1l to 10 and b and ¢ are nunbers fromO to 10. 13. Aresin
conposition accordin g to any one of th receding clains, addjt |ont'il #0%
conpri Si Adeain copIAgsH @ 26F0reig ¢ aPYTﬁP%OfF & §reggs Figime 3% Wpief theebP goie
-40 O @aftiliatd\nlreMarhaving!d ¢ore ahd Bhéll i the EamultrGEu dstha téTBdHetic BRstomer.
tetraval ent, saturated or unsaturated al kyl group having 1 to 60 carbon
atons or aryl group, a dialkylanmno group (g = 0) or a bival ent

nonoal lml Arﬂeﬂﬁ cBhPBStiérflaccotding By 8nel of l‘he‘br@é&d‘ﬁ@"clé\h%”ﬁm whiBh #e<ganitulsteoup
havi ng 4 carbon atons, carboxyal kyl ene groups

al koxy@ﬁﬂ%??‘éﬂ%?l@%a'@q @L&%‘%é\/‘?%@ cempgsing @ liseie Eﬁsﬁh%“d $hell compgsing anm j s
2-n an@cHldts redimunmber fromO0 to 3, X is a radical of the formula R3 R3
HO

11. A resin composition according to any one of the preceding claims, in which the weight ratio
of the telechelic elastomers to the particulate material having a core and shell in the resin

composition is from 1:5 to 5:1.

12. A resin composition in which the photocurable prepolymer is a compound of the formula

in which

R' is hydrogen or a methyl group;

R?is a divalent aliphatic saturated hydrocarbon group having 1-14 carbon atoms,
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 is a number from 1 to 10 and b and ¢ are numbers from O to 10.

13. A resin composition according to any one of the preceding claims, additionally comprising a

compound of the formula (l11)



RARA in which R3 and R4 are identical or different and each radical,

i ndependently of one another, is hydrogen, a straight-chain or branched

al kyl gr owp n48298lr oxyal kyl group having 1 to 5 carbon atremEPODI30RB and R4
together may forman aliphatic ring, and R5 is hydrogen or an al kyl group
having 1 to 5 carbon atoms or a hydroxypl kyl group having 1 to 5 carbon
atons. WD 03/048235 PCT/ EP02/13047 -41 14. A resin conposition according
to claim 13, conprising a conpound of the formula (I1VV OHFe ORY OHNI
(V) R HOOH in which R4 is hydrogen or a nethyl group. 15. A printed
circuit conprising a | ayeyr, produced by curing a resin conposition
according to any one of the pregedingQclains. 16. A printed circuit

according to claim15 in )for allcircyi,t board. 17. Use of the resin
K ' fo 14 @$) sol der resi st
ddct’i on 5f a layer, conprising the steps

conposition according to any’®

material. 18. Process forjthe @r

(a) coating of a printed PlrcﬁRPTMAth t d?desin conposition according to
any one of claims 1 to 14— (b) dr fng of t'He coated printed circuits and
(c) subsequent heat-curing of the coating by heating. 19. Process according
to claim18, in which, before the heat-curing, a photopolynerization is
carrie LE I oped
Ca < it M YA REORER sl BB BRI AT o BodENEhoPe:
conpr i siangs bmerytgroup) adiatkylandna gBupdar 8) oi agivaleat mmnpalkjdatin'mm grogpfaiFny to

2Ny OnBafiio 5L [arholCqs, AR FROS hafog o™ Roffbst NEwR! EHRL IR e

cur abl he AaSEeh 9 heat” an i ner
i ngr edigenups oo hlkbkyadumplatkylenegroups having 1 to 4 carbon atoms

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

in which R® and R* are identical or different and each radical, independently of one another, is
hydrogen, a straight-chain or branched alkyl group or hydroxyalkyl group having 1 to 5 carbon
atoms, or R®*and R* together may form an aliphatic ring, and

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

5 carbon atoms.



WO 03/048235 PCT/EP02/13047

-41 -

14. A resin composition according to claim 13, comprising a compound of the formula (IV)

OH
(‘\R,, o RL OH
NMJ (V)
HO/ER“ ° R
OH

in which R* is hydrogen or a methyl group.

15. A printed circuit comprising a layer, produced by curing a resin composition according to
any one of the preceding claims.

16. A printed circuit according to claim 15 in the form of a circuit board.

17. Use of the resin composition according to any one of claims 1 to 14 as solder resist
material.

18. Process for the production of a layer, comprising the steps

(a) coating of a printed circuit with the resin composition according to any one of claims 1 to 14,
(b) drying of the coated printed circuits and

(c) subsequent heat-curing of the coating by heating.

19. Process according to claim 18, in which, before the heat-curing, a photopolymerization is
carried out through a photomask, and the unexposed composition is developed with a

developing liquid with formation of a pattern.

20. A packaging unit comprising two containers A and B, containing the composition according
to any one of claims 1 to 14, the container A containing the prepolymer curable by the action of

heat and the container B the remaining ingredients of the composition.



